
PTO/SB/96 (11-18) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CfR 3.73lb) 

Applicant/Patent Owner: Bunge Loders Croklaan USA, LLC 

Application No./Patent No.: _7_,_6_4_5_,4_7_3 _________ _ Filed/Issue Date: January 12, 2010 

Titled: 
FAT COMPOSITION 

Bunge Loders Croklaan USA, LLC 
--~-------------------'a 

limited liability company 
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc. 

states that it is: 

1. [i] the assignee of the entire right, title, and interest in; 

2. □ an assignee of less than the entire right, title, and interest in 
(The extent (by percentage) of its ownership interest is %); or 

-----

3. D the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made) 

the patent application/patent identified above, by virtue of either: 

A. □ An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel ________ , Frame _______ _, or a copy* 
is attached. 

OR 

B. [i] A chain of title from the inventor(s ), of the patent application/patent identified above, to the current assignee as follows: 

□ 

1. From: Anthony George Herzing, Gerald Patrick McNeil!, Harold Kazier To: Loders Croklaan USA LLC 

The document was recorded in the United States Patent and Trademark Office at 

Reel 18792 Frame 116 or a copy* is attached. 

2. From: Loders Croklaan USA LLC To: Bunge Loders Croklaan USA, LLC 

The document was recorded in the United States Patent and Trademark Office at 

Reel 068209 Frame 0243 or a copy* is attached. 

3. From: To: 

The document was recorded in the United States Patent and Trademark Office at 

Reel ________ ~ Frame ________ ~ or a copy* is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s ). 

*As required by 37 CFR 3. 73(b )(1 )(i), if a copy/copies is/are attached, the documentary evidence of the chain of title from the 
original owner to the assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in 
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/Derick E. Allen/ August 21, 2024 
Signature Date 

Derick E. Allen 43,468 
Printed or Typed Name Title or Registration Number 

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S .C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time 
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner 
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 

-1- CARGILL EXHIBIT 1002
Cargill v. Bunge Loders Croklaan



1 _ 1:1.1 mm UNITED STATES 
; : : :_ PATENT ANO TRADEMARK OFFICE 

Page 1 of 2 
P.O. Box 1450 

Alexandria, VA 22313 - 1450 
www.uspto.gov 

ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION# 

11/451,606 
RECEIPT DATE/ TIME ATTORNEY DOCKET# 

08/21/2024 04:59:09 PM Z ET 059490-5034 

Title of Invention 

FAT COMPOSITION 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111 (a) 

PATENT# 7645473 

CONFIRMATION# 9635 

PATENT CENTER# 66875989 

CUSTOMER # 9629 

CORRESPONDENCE -
ADDRESS 

Documents 

DOCUMENT 

POA-65293994.pdf 

3.73b Statement-
651 55542. pdf 

Digest 

DOCUMENT 

POA-65293994.pdf 

3.73b Statement-65155542.pdf 

FILED BY Mary McKinney 

FILING DATE 06/13/2006 

FIRST NAMED Anthony George Herzing 
INVENTOR 

AUTHORIZED BY Derick Allen 

TOTAL DOCUMENTS: 2 

PAGES DESCRIPTION 
SIZE 
(KB) 

1 Power of Attorney 488 KB 

1 Assignee showing of 170 KB ownership per 37 CFR 3.73 

MESSAGE DIGEST(SHA-512) 

157D94934C93AE726A3DB8CF7215B285B1235167816D01F986 
7DF6FB8AA11E1812149D88A94C163F235C6B4F5563842DD78 
EBB24BC2718084D6D09806C6E9246 

AAF2861E587FFD9170AAED6BBF19488F29FFD6C04CE7705B 
D8ADF9C6CBC6562535863AF586EBB71E1954135C88136A3D9 
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Page 2 of 2 

FCE8434161878A334FEE667DBCCA25E 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized 
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as 
described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d) 
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement 
Receipt will establish the filing date of the application 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C. 
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage 
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for an 
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the 
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security, 
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application. 

-3-



Docusign Envelope ID: 2D535E9B-31 CF-432E-B55C-1 F9B90E9A566 

PTO/SB/BO (11-08) 
Approved for use through 11/30/2020. 0MB 0651-0035 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO 

I hereby revoke all previous powers of attorney given in the application identified in the attached statement under 
37 CFR 3.73(b). 
I hereby appoint: 

~ Practitioners associated with the Customer Number: 

I 

168239 

I OR 

□ Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used): 

Name Registration Name Registration 
Number Number 

as attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with 
any and all patent applications assigned 2!lr£ to the undersigned according to the USPTO assignment records or assignment documents 
attached to this form in accordance with 37 CFR 3.73(b). 

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3. 73(b) to: 

0 The address associated with Customer Number: 
I 

168239 
I OR 

LJ Firm or 
Individual Name 

Address 

City I State I Zip 

Country 

Telephone I Email 

Assignee Name and Address: 

Bunge Loders Croklaan USA, LLC 
24708 W. Durkee Rd. 
Channahon, IL 60410 

A copy of this form, together with a statement under 37 CFR 3_ 73(b) (Form PTO/SB/96 or equivalent) is required to be 
filed in each application in which this form is used. The statement under 37 CFR 3.73(b) may be completed by one of 
the practitioners appointed in this form if the appointed practitioner is authorized to act on behalf of the assignee, 
and must identify the application in which this Power of Attorney is to be filed. 

SIGNATURE of Assignee of Record 
The individual whose signature and title is supplied below is authorized to act on behalf of the assignee 

Signature 
r-DocuSignedby: 

( ~ ~sfu, I Date 8/20/2024 
'--- 60087249D8A 148E 

Name Meghan McMaster Telephone 

Title Vice President 
This collection of 1nformat1on 1s required by 37 CFR 1.31, 1.32 and 1.33. The information 1s required to obtain or retain a benefit by the public which 1s to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes 
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 7,645,473 B2 Page 1 of 1 
APPLICATION NO.: 11/451606 
DATED : January 12, 2010 
INVENTOR(S) : Herzing et al. 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below: 

On the Title Page: 

The first or sole Notice should read --

Subjectto any disclaimer, the term of this patent is extended or adjusted under 35 U.S.C. 154(b) 
by 883 days. 

Signed and Sealed this 

Sixteenth Day of November, 2010 

David J. Kappas 
Director of the United States Patent and Trademark Office 

-5-



UNITED STA TES p A TENT AND TRADEMARK OFFICE 

MORGAN LEWIS & BOCKIUS LLP 
1111 PENNSYLVANIA AVENUE NW 
WASHINGTON, DC 20004 

Applicant 
Patent Number 
Issue Date 
Appliction No 
Filed 

Anthony George Herzing 
7645473 
01/12/2010 
11/451, 606 
06/13/2006 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

Mail Date: 04/21/2010 

DECISION ON REQUEST FOR 
RECALCULATION of PATENT 
TERM ADJUSTMENT IN VIEW 
OF WYETH AND NOTICE OF INTENT TO 
ISSUE CERTIFICATE OF CORRECTION 

The Request for Recalculation is GRANTED to the extent indicated. 

The patent term adjustment has been determined to be 883 days. The USPTO will sua 
sponte issue a certificate of correction reflecting the amount of PTA days 
determined by the recalculation. 

Prior to the issuance of the certificate of correction, the USPTO will afford 
patentee an opportunity to be heard and request reconsideration. Accordingly, 
patentee has one month or thirty (30) days, whichever is longer, to file a 
request for reconsideration of this patent term adjustment calculation. See 35 
U.S.C. 154 (b) (3) (B) (ii) and 37 CFR 1.322 (a) (4). No extensions of time will be 
granted under 37 CFR 1.136. 

Patentee should use document code PET. OP if electronically filing a request for 
reconsideration of this patent term adjustment calculation. The patentee must 
also include the information required by 37 CFR 1. 705 (b) (2) and the fee required 
by 37 CFR 1.18(e). If patentee does not file a timely request for reconsideration 
of this patent term adjustment calculation including the information required by 
37 CFR 1.705(b) (2) and the fee required by 37 CFR 1.18(e), the USPTO will issue a 
certificate of correction reflecting the PTA determination noted above. 

Patentee should be aware that in order to preserve the right to review in the 
United States District Court for the District of Columbia of the US PTO patent 
term adjustment determination, patentee must ensure that he or she also take the 
steps required under 35 U.S.C. 154 (b) (4) (A) in a timely manner. Nothing in the 
request for recalculation should be construed as providing an alternative time 
frame for commencing a civil action under 35 U.S.C. 154 (b) (4) (A). 

should be directed ts ~h~ 0ffice 

PTOL-549G (04/10) -6-



Doc Code: PET.PTA.RCAL 
Document Description: Request for Recalculation in view of Wyeth PT01sB1131 (02-10) 

Approved for use through 02/2812011. 0MB 0651-0020 
U.S. Patent and Trademark Office; U. S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a coliectiOn of information un!ess ,t displays a va!1d 0MB control number 

REQUEST FOR RECALCULATION OF PATENT TERM ADJUSTMENT 
IN VIEW OF WYETH" 

~~:~=~ Docket 059490-5034 

~~~~:::on 11 /451,606 Filing Date 
June 13, 2006 (or 371(b) or (f) Date): 

Patent Number: ? 64 S 4? 3 ' , 
Issue Date January 12, 201 Q 

First Named A th G H • 
Inventor: n Ony eorge erzing 
Title: Fat Composition 

PATENTEE HEREBY REQUESTS RECALCULATION OF THE PATENT TERM ADJUSTMENT (PTA) 
UNDER 35 USC 154(b) INDICATED ON THE ABOVE-IDENTIFIED PATENT. THE PATENTEE'S 
SOLE BASIS FOR REQUESTING THE RECALCULATION IS THE USPTO'S PRE-WYETH 
INTERPRETATION OF 35 U.S.C. 154(b)(2)(A). 

Note: This form is only for requesting a recalculation of PT A for patents issued before 
March 2, 2010, if the sole basis for requesting the recalculation is the USPTO's pre-Wyeth 
interpretation of 35 U.S.C. 154(b)(2)(A). See Instruction Sheet on page 2 for more 
information. 

Patentees are reminded that to preserve the right to review in the United States District Court 
for the District of Columbia of the USPTO's patent term adjustment determination, a patentee 
must ensure that he or she also takes the steps required under 35 U.S.C. 154(b)(3) and (b)(4) 
and 37 CFR 1.705 in a timely manner. 

*Wyeth v. Kappos, No. 2009-1120 (Fed. Cir., Jan. 7, 2010). 

Signature ate February 24, 2010 

Re istration Number 16,773 
Note: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required in accordance with 37 
CFR 1. 33 and 11. 18. Please see 37 CFR 1. 4(d) for the form of the signature. If necessary, submit multiple forms for more than one signature, 
see below•. 

[J 'Total of_1 ___ forms are submitted. 

The in!orma!ion Is required to obta,n or retain a bene!il by lhe oubl,c which 1s to file (and by the USPTO to process) an applIcat1on. Conf1dent1anty 1s governed by 
35 U S.C. 122 and 37 CFR 1 .11 and 1 14. This cclleci,on ,s est.mated lo take 12 hours to complete includ,ng gathering. preparing. and subrr11ttIr.g the comple1ed 
applrcat,on form to the USPTO. T,me will vary depending upon me md,v1duai case. Any comments on the amount of !1me you require to complete tn:s form and/or 
suggestions for reducing lh1s burden, should be sent to the Cn,ef Information Officer, U.S. Patent and Trademark Office, U.S. Department of Comme,ce. P.O Box 
1450, Aexandna, VA 22313~1450. DO NOT SEND FEES OR COMPLETED FORMS TO TH!S ADDRESS SEND TO: Commissioner for Patents, P.O. 
Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1~800-PT0-9199 and select option 2. 
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Electronic Acknowledgement Receipt 

EFSID: 7077016 

Application Number: 11451606 

International Application Number: 

Confirmation Number: 9635 

Title of Invention: FAT COMPOSITION 

First Named Inventor/Applicant Name: Anthony George Herzing 

Customer Number: 09629 

Filer: Paul N. Kokulis/Michele Huntt 

Filer Authorized By: Paul N. Kokulis 

Attorney Docket Number: 059490-5034 

Receipt Date: 24-FEB-2010 

Filing Date: 13-JUN-2006 

Time Stamp: 14:13:47 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

66395 

1 
Request for PTA recalculation in view of 059490-5034ReqforRecalculati 

no 1 
Wyeth on.pdf 

856ce 14 3 5 caab0d3 2 c6ff0ba4 9d a 7 e909b 1 t' 
Secb 

Warnings: 

Information: -8-



Total Files Size (in bytes) 66395 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 

-9-



UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

11/451,606 01/12/2010 

9629 7590 12/23/2009 

MORGAN LEWIS & B0CKIUS LLP 
1111 PENNSYLVANIA A VENUE NW 
WASHINGTON, DC 20004 

PATENT NO. 

7645473 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

059490-5034 9635 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is 746 day(s). Any patent to issue from the above-identified application will 
include an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the 
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee 
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management 
(ODM) at (571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Anthony George Herzing, Channahon, IL; 
Gerald Patrick McNeill, Channahon, IL; 
Harold Kazier, Channahon, IL; 

IR103 (Rev. 10/09) -10-



PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSU~ FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including th,e Patent, advance orders and .notification of maintenance fees will be maile.d to the current correspondence address as 
indicated unless corrected below or directed otherwise m Block 1, by (a) spec1fymg a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) Note: A certificate of maihng can only be used for domestJc mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

9629 7590 08/28/2009 

MORGAN LEWIS & BOCKIUS LLP 
1111 PENNSYLVANIA A VENUE NW 
WASHINGTON, DC 20004 

APPLICATION NO. FILING DATE 

111451 ,606 0611312006 

TITLE OF INVENTION FAT COMPOSITION 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1510 

EXAMINER ART UNIT 

PADEN, CAROLYN A 1794 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

D Change of correspondence address ( or Change of Correspondence 
Address form PTOISB/122) attached. 

D "Fee Address" indication (or "Fee Address" Indication form 
PTOISB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an enveloP.e 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Anthony George Herzing 059490-5034 9635 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$300 $0 

CLASS-SUBCLASS 

426-601000 

2. For printing on the patent front page, list 

(I) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listeo, no name will be printed. 

$1810 1113012009 

1Morgan Lewis & Bockius 

LLP 
2 _________ _ 

3 -------------

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Loders Croklaan USA LLC Channahon, Illinois 60410-5249 

Please check the appropriate assignee category or categories (will not be printed on the patent) : D Individual 1:§ Corporation or other private group entity D Government 

4a. The following fee(s) are submitted: 

lllssue Fee 
llPublication Fee (No small entity discount permitted) 
UAdvance Order of Copies ___ /4_ ______ _ 

5. Change in Entity Status (from status indicated above) 

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above) 

D A check is enclosed. 

D Payment by credit card. Form PTO-2038 is attached. 
~The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 

overpayment, to Deposit Account Number 50-0 31 O . (enclose an extra copy of this form). 

Db. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR J.27(g)(2). 

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature __ G __ ~-~-~~--)-~-~~--'_.. ___ _ Date November 25, 2009 

Typed or printed name !aul_N_J_,_K_o_k_u_l_i_· _s ___________ _ Registration No. _1_6~~7~7_3~---------

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1. 14. This collection is estimated to take 12 minutes to complete, including gathering, prepanng, and 
submitting the completed applicatJon form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandna, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PTOL-85 (Rev. 08107) Approved for use through 08/31/2010. 0MB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Electronic Patent Application Fee Transmittal 

Application Number: 11451606 

Filing Date: 13-Jun-2006 

Title of Invention: FAT COMPOSITION 

First Named Inventor/Applicant Name: Anthony George Herzing 

Filer: Paul N. Kokulis/Michele Huntt 

Attorney Docket Number: 059490-5034 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Utility Appl issue fee 1501 1 1510 1510 

Publ. Fee- early, voluntary, or normal 1504 1 300 300 
-12-



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Printed copy of patent - no color 8001 4 3 12 

Total in USD ($) 1822 
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Electronic Acknowledgement Receipt 

EFSID: 6524373 

Application Number: 11451606 

International Application Number: 
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(Primary Examiner) (Date) 1 none 

U.S. Patent and Trademarlt Office Part of Paper No. 20090813 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

9629 7590 08/28/2009 

MORGAN LEWIS & BOCKIUS LLP 
1111 PENNSYLVANIA A VENUE NW 
WASHINGTON, DC 20004 

EXAMINER 

PADEN, CAROLYN A 

ART UNIT PAPER NUMBER 

1794 

DATE MAILED: 08/28/2009 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

11/451,606 06/13/2006 Anthony George Herzing 059490-5034 9635 

TITLE OF INVENTION: FAT COMPOSITION 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional NO $1510 $300 $0 $1810 11/30/2009 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOW ARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the SMALL ENTITY status shown above. 

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

A. If the status is the same, pay the TOT AL FEE(S) DUE shown 
above. 

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 

If the SMALL ENTITY is shown as NO: 

A. Pay TOT AL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and 1/2 
the ISSUE FEE shown above. 

IL PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 

Page 1 of 3 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

9629 7590 08/28/2009 

MORGAN LEWIS & BOCKIUS LLP 
1111 PENNSYLVANIA A VENUE NW 
WASHINGTON, DC 20004 

APPLICATION NO. FILING DATE 

11/451,606 06/13/2006 

TITLE OF INVENTION: FAT COMPOSITION 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1510 

EXAMINER ART UNIT 

PADEN, CAROLYN A 1794 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa Customer 
Number is required. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. 

Anthony George Herzing 059490-5034 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE 

$300 $0 

CLASS-SUBCLASS 

426-601000 

2. For printing on the patent front page, list 

(I) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

$1810 

(Depositor's name) 

(Signature) 

(Date) 

CONFIRMATION NO. 

9635 

DATE DUE 

11/30/2009 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

5. Change in Entity Status (from status indicated above) 

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 

0The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 
overpayment, to Deposit Account Number ______ ( enclose an extra copy of this form). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2). 

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ _ Registration No. ________________ _ 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file ( and by the US PTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

11/451,606 06/13/2006 

9629 7590 08/28/2009 

MORGAN LEWIS & BOCKIUS LLP 
1111 PENNSYLVANIA A VENUE NW 
WASHINGTON, DC 20004 

FIRST NAMED INVENTOR 

Anthony George Herzing 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

059490-5034 9635 

EXAMINER 

PADEN, CAROLYN A 

ART UNIT PAPER NUMBER 

1794 

DATE MAILED: 08/28/2009 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment to date is 746 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 746 day(s). 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval 
(PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or 
(571)-272-4200. 

Page 3 of 3 
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Notice of Allowability 

Application No. 

11/451,606 
Examiner 

Carolyn A. Paden 

Applicant(s) 

HERZING ET AL. 
Art Unit 

1794 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. D This communication is responsive to 12-26-07. 

2. [8J The allowed claim(s) is/are 1-26. 

3. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) D All b) D Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. 0 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) D hereto or 2) D to Paper No./Mail Date __ . 

(b) D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 

Paper No./Mail Date __ . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

2. D Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. [gi Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 12-26-07: 1-11-07:6-13-06 

4. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

/Carolyn A Paden/ 
Primary Examiner, Art Unit 1794 

U.S. Patent and Trademark Office 

5. D Notice of Informal Patent Application 

6. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

7. [gl Examiner's AmendmenUComment 

8. [gl Examiner's Statement of Reasons for Allowance 

9. D Other __ . 

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20090813 
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Continuation Sheet (PTOL-37) Application No. 
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Application/Control Number: 11/451,606 
Art Unit: 1794 

EXAMINER'S AMENDMENT 

Page 2 

An examiner's amendment to the record appears below. Should the 

changes and/or additions be unacceptable to applicant, an amendment 

may be filed as provided by 37 CFR 1.312. To ensure consideration of 

such an amendment, it MUST be submitted no later than the payment of 

the issue fee. 

The application has been amended as follows: 

The Specification has been amended to comply with standard US 

practice as follows: 

At page 1, after the title, -Background of the Invention- has been 

inserted. 

At page 3, after line 2 -Summary of the Invention- has been inserted. 

At page 4, after line 20, -Detailed Description of the Invention- has 

been inserted. 

REASONS FOR ALLOWANCE 

The following is an examiner's statement of reasons for allowance: 

None of the references show all of the features of claim 1. 

The reference to Lanza EP 1040761 and US 6277433 teaches a 

shea oil olein composition at column 2, lines 20-39 that does not have the 

-23-



Application/Control Number: 11/451,606 
Art Unit: 1794 

Page 3 

specific weight ratio of C18 to C24/C16 that is required in lines 19-21 of 

claim 1. The examples show a blended triglyceride in example 3 that 

contains the required weight ratio of C18 to C24/C16 but would not be 

expected to contain the triglycerides required in claim 1, lines 6-10. 

The reference to Cain 5858427 shows the triglyceride composition of 

the claims but does not disclose the SUS and SSU content of the fat. Also 

the SUS content falls outside of the range of the claims. 

Any comments considered necessary by applicant must be submitted 

no later than the payment of the issue fee and, to avoid processing delays, 

should preferably accompany the issue fee. Such submissions should be 

clearly labeled "Comments on Statement of Reasons for Allowance." 

Any inquiry concerning this communication or earlier communications 

from the examiner should be directed to Carolyn A Paden whose telephone 

number is (571) 272-1403. The examiner can normally be reached on 

Monday to Friday from 7 am to 3:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 

examiner's supervisor, Keith Hendricks can be reached by dialing 571-272-

-24-



Application/Control Number: 11/451,606 
Art Unit: 1794 

Page 4 

1401. The fax phone number for the organization where this application or 

proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained 

from the Patent Application Information Retrieval (PAIR) system. Status 

information for published applications may be obtained from either Private 

PAIR or Public PAIR. Status information for unpublished applications is 

available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on 

access to the Private PAIR system, contact the Electronic Business Center 

(EBC) at 866-217-9197 (toll-free). 

/Carolyn Paden/ 

Primary Examiner 1794 
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Issue Classification 

ORIGINAL 

CLASS 

426 607 

Application/Control No. 

11451606 

Examiner 

Carolyn A Paden 

SUBCLASS 

A 

CROSS REFERENCE(S) 

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) 

426 601 

181 Claims renumbered in the same order as presented by applicant 

Final Original Final Original Final Original Final Original 

10 15 

19 16 

1 17 

2 18 

3 19 

4 20 

5 21 

6 22 

7 23 

8 24 

9 25 

10 26 

11 

12 

13 

14 

NONE 

(Assistant Examiner) 

/Carolyn A Paden/ 
Primary Examiner.Art Unit 1794 

(Primary Examiner) 

U.S. Patent and Trademark Office 

2 3 D 

□ 
Final 

Applicant(s)/Patent Under Reexamination 

HERZING ET AL. 

Art Unit 

1794 

INTERNATIONAL CLASSIFICATION 

CLAIMED NON-CLAIMED 

9 I 00 (2006.01.01) 

CPA □ T.D. □ R.1.47 

Original Final Original Final Original Final Original 

Total Claims Allowed: 

26 
(Date) 

08/13/2009 O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 none 

Part of Paper No. 20090813 
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ATTORNEY DOCKET NO. 059490-5034 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Tony HERZING, et al. 

Application No.: Unassigned 

Filed: June 13, 2006 

For: FAT COMPOSITION 

Commissioner for Patents 
MAIL STOP PATENT APPLICATION 

) 
) 
) 
) 
) 
) 
) 
) 
) 

Group Art Unit: Unassigned 

Examiner: Unassigned 

INFORMATION DISCLOSURE STATEMENT UNDER 37 C.F.R. § 1.97(b) 

Pursuant to 37 C.F.R. §§ 1.56 and l.97(b), Applicant brings to the attention of the 

Examiner the documents listed on the attached PTO-1449. 

A copy of each listed document is attached. U.S. references will be provided by request. 

Applicants respectfully request that the Examiner consider the listed documents and evidence 

that consideration by making appropriate notation on the attached form. 

This submission does not represent that a search has been made or that no better art exists 

and does not constitute an admission that the listed documents are material or constitute "prior 

art." If it should be determined that the listed documents do not constitute "prior art" under 

United States law, Applicants reserve the right to present to the Office the relevant facts and law 

regarding the appropriate status of such documents. Applicants further reserve the right to take 

appropriate action to establish the patentability of the disclosed invention over the listed 

documents, should the documents be applied against the claims of the present application. 

If there is any fee due in connection with the filing of this Statement, please charge the 

fee to our Deposit Account No. 50-0310. 
Respectfully submitted, 

1-WN2582962.I 

-27-



Date: June 13, 2006 

MORGAN, LEWIS & BOCKIUS LLP 
1111 Pennsylvania Avenue, N.W. 
Washington, D.C. 20004 
(202) 739-3000 

l-WN2582962.l 

MORGAN, LEWIS & BOCKIUS LLP 

a~ \..._A__ c "--1 
Paul N. Kokulis, Reg. No. 16,773 

-28-



~ttorney Docket No. Serial No. 
INFORMATION DISCLOSURE CITATION 059490-5034 Unassigned 

(Use several sheets if necessary) ~pplicants 
rTonv HERZING, et al. 

PTO Form 1449 Filing Date Group 
Uune 13, 2006 Unassiqned 

U.S. PATENT DOCUMENTS 

*Examiner Document Sub 
Initial Number Date Name Class Class Filinq Date 
/LP/ 5,939,114 ~UQ. 17. 1999 Cain, et al. 

5,288,513 Feb. 22, 1994 Cain, et al. 
11, § 5,271,590 Dec.21, 1993 Yamaguchi, et al. 

' 
, 

Q005/0142275 A1 June 30, 2005 Bach, etal. 

FOREIGN PATENT DOCUMENTS 
Document Sub Translation 
Number Date Country Class Class YES NO 

/CP/ EP O 815 738 A1 Jan. 7,1998 Europe 
WO 95/07619 March 23, 1995 WIPO 
EP O 731 645 Sept. 18, 1996 Europe 
EP O 728 415 A1 Aug.28,1996 Europe 

.. » EP O 783 250 A July 16, 1997 Europe 
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(54} Title: NATURAL PUFF-PASmY MARGARINES 

(S7) Abstract 

The invention concerns puff paslry margarines. comprising a fat-continuous emulsion having e fat content of at least 60 wt %, wherein 
die fat comprises the following lriglycerides: H3 = 3-30 wt%. H2U = 25--60 wt%, HU2 + UJ < 6S wt'%, H = saturated fatty acid C 1~22, 

U = unsatura.lcd fatty acid C1...C2:2 which emulsions display at b:mperat1lrC5 between 5-30 °Ca haidDess of 1200-2000 and a solid fat mdex, 
such that at a preselected r.empe:rature between 5 llDd 30 °C CJN"2 ~ 1.5. 
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1 

NATURAL PUFF-PASTRY MARGARINES 

Puff-pastry margarines have to meet specific requirements 

in terms of hardness at the working temperature 

(= temperature at·which they are applied) and solid fat 

content (N-values, measured according to an NMR pulse 

5 method after specific pre-treatment of the fat). As the 

margarines are applied in combination with a dough and a 
lamination process has to be carried out on the combined 

dough/margarine product, the c-values at the working 

temperature may not be too high.since this would re~ult in 

10 damaging the dough layer; on the other hand, the fat may 

not be too soft because this would result in undesired 

spreading of the fat, removing most of it from the system. 

Therefore, the c-values of puff-pastry _margarines at the 

15 working temperature should be 1200-2000. Depending on the 

climate of the country where the product is made, the 

working temperatures are normally within the range of 

5-30°C. 

20 c-values are measured according to the technique desclosed 

in J. Amer. Oil Chem. Soc. 36 (1959), 345-348, using a cone 

penetronometer. 

In order to achieve a right consistency, the fats applied 

25 should have a particular so1id fat content measured 

according to the NMR pulse method disclosed in Fette, 

Seifen, Anstric~mittel 80 (1978), 180-186. This solid fat 

content (indicated by N) is measured after a particular 

pre-treatment of the fat. This pre-treatment consists of 

30 the following steps: melting at 60°C; 1 hr at 0°c and 30 

min at measurement temperature(= UMA-1). 

In our Australian Patent N° 587_, 435 margarines and 

shortenings have been disclosed that are suitable for puff 

'·•SOOCID: <CA __ 2154570A I_I_ > 
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2 

pastry purposes and wherein the fat component always 

contains a lauric fat or a hardened component. As hardening 

inevitably leads to the presence of trans-acids in the 

fats, the compositions will contain some trans-acids and 

5 are therefore not completely natural. Since there is a 

trend towards more natural products, we have performed a 

study in order to find out whether puff pastry margarines 

could be made that d.o not contain ·hardened fats (so, no 

trans-acids) but that still meet the required conditions 

10 for c-value and N-value. In fact, it can be concluded, 

e.g., from Table I from the above-mentioned Australian 

patent, that the prior art products according to this 

patent have c-values (after 15 minutes at 15°C) of 1000-

8000 g/cm2 , while its N15 values range from 27.5-35.0 wt.%. 

15 

The presence of lauric fats has the disadvantage of 

entailing shorter shelf-lives because·of hydrolysis 

occurring upon storage. 

20 The studies referred to above have resulted in our 

invention, which therefore concerns puff-pastry margarines 

comprising a fat-continuous emulsion having a fat content 

of at least 60 wt.%, preferably of at least 80 wt.%, 

wnerein the fat comprises the following triglycerides: 

25 H3 = 3-30 wt.% calculated on the fat, preferably 

30 

5-25 wt.t; 

H2 U = 25-60 wt.% calculated on the fat, preferably 

35-55 wt.%; 

HU2 + u3 = < 65 wt.% calculated on the fat, preferably 

10-65, in particular 30-50 wt.%, in which 
H = saturated fatty acid c16-C22 ; 

U =mono-or polyunsaturated fatty acid c18-c22 ; 

which emulsion, at working temperatures between 5 and 30°c, 

displays a hardness C of 1200 to 2000, while at the same 

35 time the solid fat index N (UMA-1) of the fat is such that 

at least at a pre-selected working temperature 
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10 

15 

3 

c
2 
~ 1.5, preferably c = 1.s-2.s. 

N til 

The above-mentioned fats are free of trans-acids, meaning 

that the content of H2E~triglycerides is less than 4 wt.%, 

preferably less than 1.0 wt.% (Has above, E = elaidic 

acid). Moreover, the fats are free of lauric fats. 

Although margarines 

have a C = 1.8 (see 
i2 . 

(= print margarines) are known that 

our Dutch patent application N° 

8205047), these margarines are fully based on hardened fats 
g/cm2). with relatively low c-values (250-400 

On the basis of the data laid down in Table I of our· 

Australian patent N° 587,435, ~2values can be calculated 
N 

that are in the range of 1.3-6.7. However, it should be 

20 noted that: 

1. the above-mentioned figures do account for fats 

containing trans-acids or laurics; 

2. c-values above 2,000 are unacceptable for puff 

pastries; 

25 3. the data for:hardriess c were obtained in products 

that were not yet co~~j\~f~iy, homogeneous so that the c­
values are not quite comparable with our c-values. 

Fats very suitable for our puff-pastry margarines are 

30 preferably chosen from the gr.cup consisting of pal.m oil, or 

palm oil fractions, in particular palm oil stearin, palm 

oil mid-fractions or mixtures thereof. In order to obtain 

the desired consistency, it is preferred that some liquid 

oil, in particu1ar soybean oil, be present in our fat 

35 composition. Very suitable fat compositions comprise 

20-35 wt.% of a palm oil stearin; 

15-25 wt.% of a palm oil mid-fraction; 
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4 

10-35 wt.% of a palm oil; 

0-40 wt.% of a liquid oil (preferably soybean oil).· 

The N-lines (UMA-1) of the different palm fat components 

5 are preferably: 

10 

15 

20 

Palm oil stearin : N10 = 60-85 

N20 = 45-70 

N30 = 25-50 

N35 = 15-40 

Pa1m oil mid-fraction : N10 = 60-95 

N20 = 25-85 

N30 = 0.2-15 

N35 = 0-4 

Palm oil : N20 = 1.0-30 

N30 . == 2-12 

N35 == < 7 

It is, however, preferred to apply a fat or·a fat mixture 

that displays an N-value at working temperature below 38. 

As the c-value.ranges from 1200 to 2000, it will be obvious 

that a fat having e.g. an N20 = 43 can only be applied at a 

25 higher working temperature (i.e. above 20°C in this case), 

where its N-values are lower, in order to meet the 

requirement of C > 1.5. 
N2 

30 The above-mentioned fat emulsions can be applied with good 

results in puff.pastries; therefore, puff pastries wherein 

the fat component consists at least partly of the margarine 

according to the :invention are also part of the invention. 

Application of .the above-mentioned margarines can lead to 

35 puff pastries with a gravity index of 1.0-1.4 (gravity 

index is defined as height of patty (mm) : weight of patty 

(g) ) • 
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The margarines can be made according to known margarine 

processing techniques. This means that, e.g., one of the 

following Votator sequences cou·ld be appl,ied.: AAB or AACB 

5 or AACAB. In case sequence AAB is applied sieve-plates must 

be present, in order to make a homogeneous product. Dosing 

rates of 50-100 kg/h were applied at pilot plant scale, 

while the coolant temperatures applied in the A-units were 

0 to -25°C. 

10 

INSOOCID: <CA __ 2154570A1_J_> 
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6 

EXAMPLES 

Four fat blends were made with the composition according to 

Table I 

TABLE I 

Blend PO-s PO-m B2 . I!Q ~·10 N20 N30 N35 
(wt.%) (wt.%) (wt.%) (wt.%) 

1 25 20 45 1.0 62 42 20 14 

2 25 20 35 20 55 36 17 1.3 

3 30 20 15 35 48 31 16 12 

4 30 20 25 25 54 37 15 11 

The N-lines of the different components were as follows: 

Palm oil stearin : N10 = 78 

N20 = 66 

N30 = 47 

N35 = 38 

Pal.m oil mid-fraction N10 = 92 

N20 = 79 

N30 = 11 

N35 = 3 

Palm oil : N20 = 25 

N30 = 9 

N35 = 5 

The triglyceride composition of these components is given 
in Tab.le II. 

-49-



\VO 94116572 

7 - 2154570 
PCT /EP94/00066 

5 

10 

TABLE II 

H3 H2U HU2 

Palm oil stearin 33 44 14 

Palm oil mid-fraction 3 89 6 

Palm oil 8 45 28 

The N-values of the 4 blends are mentioned in Table I. 

For the preparation of an 80% fat emulsion the Votator 

sequence AAB was applied. 

c-values were measured at 15, 20 and 25 °c. 

is· This resulted in the following data (Table III). 

Blend c,5 Czo Cis N15 Nzo N25 C/N2 at: 

15°C 20°c 25°C 

1 4200 2750 1400 52 42 31 1.6 1.6 1.5 

2 3200 1900 1100 45 36 27 1.6 1.5 1.5 

20 3 2650 1550 850 40 31 24 1.7 1.6 1.5 

4 4100 2350 1200 47 37 28 1.9 1.7 LS 

The above-mentioned four blends were used in the 
preparation of puff pastries. The following process was 

25 followed therefor. 

30 

Recipe; 

Premix: 

Patent flour: 1000 g 

Puff pastry margarine: 200 g 

water: 520 g 

The puff-pastry margarine was tempered before use during 12 
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hrs at working temperature. 

The dough was prepared in a Diosna Kneading Machine. 1600 g 

of the dough were leavened, and rested during 10 min. The 

5 dough was applied at working temperature. The dough was cut 

in the usual way and 800 .9 of the puff-pastry margarine was 

added. The system was subjected to 6 ha1f turns in three. 

After every 2 turns the dough was rested for 45 min. 
Positions of the laminating machine were: 2s-20-1s-12-10. 

10 The dough was laminated using these positions: after 1/4 

turn 1amination proceeded at 12-8-6; after another 1/4 turn 

the lamination proceeded at 5-4-3 3/4. The patties were 

cut. After 1 hr rest the patties were baked at 240°C for 20 

min. 

15 

20 

25 

This resulted in patties with the rollowing properties (see 

Table IV) : 

TABLE rv 

Tri-al no. Application PATTY 

IT26P •• temperature 

height weight GI 

1 2s 0 c 36.6 28.2 1.3 

20°c 39.1 32.7 1.19 

2 20°c 42.3 33.9 1.25 

3 20°c 40.4 34.1 1.18 

4 20°c 33.4 31.7 1.05 

25°C 1.18 

-51-



"'00CIO:<C":A 

CA 02154570 2004-06-25 

9 

CLAIMS: 

1. Puff-pastry margarine comprising a fat-continuous 

emulsion having a fat content of at least 60 wt.%, wherein the 

5 fat comprises the following triglycerides: 

10 

H 

u 
E 

H3 3 -30 wt.% calculated on the fat; 

H2 U = 25-60 wt.% calculated on the fat; 

HlJ2 + lJ3 = < 65 wt.% calculated on the fat; 

H2E, less than 4 wt%, while the fat is free of lauric­

fats, in which 

saturated fatty acid C1G-c22; 

mono- or polyunsaturated· fatty acid C1a-C2.2; 

elaidic acid 

which emulsion, at working temperatures between 5 and 3o·c, 
15 displays a hardness C of 1200 to 2000, while at the same time 

the solid fat index N (UMA-1) of the fat is such that at least 

C 
at a preselected working temperature -- > 1.5. 

N2 

2. Puff-pastry margarine according to claim 1 wherein H3 is 

20 ·5-25 wt.% calculated on the fat. 

25 

3. Puff-pastry margarine according to claim 1 wherein H2 U is 

35-55.wt.% calculated on the fat. 

4 • Puff-pastry margarine according to claim 1 wherein HU 2 + 

03 = 30-50 wt.% calculated on the fat. 

5. Puff~pastry margarine according to any one of claims 1-4, 

C 
wherein C and N of the emulsion are such that at the 

N2 

30 working temperature is 1.5-2.5. 

6. Puff-pastry margarine according to any one 0£ claims 1-5 

wherein the fat contains less than 1 wt.% of H2 E fats. 
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7. Puff-pastry margarine according to any one of claims 1-6 

wherein the fat content is at least 80 wt.%. 

8. Puff-pastry margarine according to any one of claims 1-7, 

5 wherein the fat is chosen from the group consisting of palm 

oil or palm oil fractions or w~xtures thereof. 

9. Puff-pastry margarine according to claim 8 wherein said 

palm oil fractions comprise palm oil stearin, palm oil mid-

10 fraction or mixtures thereof. 

10. Puff-pastry margarine according to any one of claims 1-9, 

wherein the fat phase consists of 20-35 wt.% of palm oil 

stearin, 15-25 wt.% of palm oil mid-fraction, 10-55 wt.% of 

15 palm oil and 0-40 wt.% of a liquid oil. 

20 

11. Puff-pastry margarine according to any one of claims 1-

10, wherein the solid fat content (UMA-1) of the fat at 

working temperature is less than 38. 

12. Puff pastries containing as fat component the puf£-pastry 

margarines any one of claims 1-11. 

13. Puff pastries according to claim 12, wherein the gravity 

25 index of the puff pastries is 1.0-1.4. 
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Description 

[0001] Natural fats are often fractionated in order to get fractions that have improved properties compared with the 
unfractionated fats. Examples hereof are fractions of palm oil, shea oil, coconut oil, palm kernel oil and many others. 

s From EP 815 738 blends are known that comprise "an interesterified Shea-olein fraction". However the interesterifica­
tion conditions are not given and therefore it remains undear whether this interesterification resulted in randomisation 
or not. Moreo,,er it remains unclear whether a fraction of an interesterified Sh-olein is applied or whether a fraction of 
Sh-olein is subjected to interesterification and the product resulting therefrom is used. The blend comprising the prod­
uct is used for making a whipping cream, respectively a whipped filling fat, although in the text also the use in wrapper 

10 margarine is indicated. It is said that by using this fat post-hardening problems of the fat can be reduced. The blends 
are based on fats with saturated C16 and/or C18 fatty acids in it, such as palm oil or fractions thereof. A disadvantage 
of the upgrading of a fat by fractionation often is that in addition·to the desired fraction with the required product per­
formance also one or more fractions are obtained that are not useful for application in foods. Often these fractions are 
too liquid, meaning that they have too low solid fat contents if measured by an NMR pulse technique to be able to apply 

t5 them successfully in foods. These fractions then have to be discarded or have to be used for less useful applications 
like caddie feed. It would therefore be very beneficial if for such fractions a suitable application could be found, either 
for the fat as such or after being converted into another fat composition. We therefore studied whether we could find 
ways to upgrade such (waste) oils. There are actually two different routes of improvement possible: 

20. Route 1 consists of a hardening process which will result in a high trans fatty acid content of the improved product. 
Route 2 which is part of the invention consists of a randomization process which results in a product having no 
increase in trans fatty acids. This study resulted in the finding of novel fat compositions with beneficial properties 
that can be applied in many food compositions. Those novel fats were found to have higher solid fat contents than 
the fats they were made from. Therefore these novel fats can be used to structure eg liquid oils often used in food 

25 compositions like margarines (pLJff pastry or cream) or icings, while they are also very useful as frying oil either as 
pure fat or as a blend with one or more other fats or oils. 

[0002] An example of an attempt to reuse a liquid oil is disclosed in EP 69599. According to this patent a CBE is 
made from shea oil by fractionation. The olein fraction formed as side product is up-graded by subjecting it to a directed 

30 1,3 enzymic interesterification. By this process the fatty acid groups bonded to the 1,3 positions of the triglycerides are 
redistributed and some more of the SOS compound is formed. This is isolated by fractionation. Still an olein fraction is 
obtained as side product for which no use exists. 

35 

40 

45 

[0003) Thus our invention concerns in the first instance a fat COl11)0Sition having a triglyceride composition, corre-
sponding with a randomized, interesterified fat having a fatty acid composition of: 

20-50 wt% C 18:0 
·30-50 wto/o C18:1 
5-15 wt% C16:0 and 
0-15 wt% C18:2 

[0004) Our process leads to a different triglyceride composition than obtained by the process according to EP 
69599, because in that process only the fatty acids in the 1 and 3 positions are interexchanged, whereas in our process 
all fatty acid groups present in the fat participate in the interesterification. 
[0005) Preferred fat compositions are fat compositions. wherein the composition comprises 

4 to 10 wto/o of SSS 
5to 15wto/oof SUS 
1 o to 20 wto/o of SSU 
15 to 30 wto/o of SUU 

50 8 to 20 wto/o of USU 
12 to 30 wto/o of UUU-triglycerides 

preferably 4-8 wl°k S3, 18-32 wto/o S2U, 35-48 wto/o SU2, 14-20 wto/o U3 
(S=saturated fatty acid with 16-18 C-atoms and U=unsaturated fatty acid with 18 C-atoms) 

55 and which preferred fat compositions display a fatty acid composition (by FAME) of: 

20·50 wt°k C18:0, preferably 25-35 wt% 
30-60 wt% C 18: 1, preferably 45-56 wt°k 
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5-15 wto/o C16:0, preferably 6-10 wt% 

0-15 wto/o C182, preferably 5-10 wto/o, while the composition displays a solid fat content at the temperature indi­
cated of: 

N10=10-30 
N20= 8-20 
N30= 5-8 
N35< 5. 

10 [0006] A particularly preferred fat is a fat that is obtained as a randomised, interesterified Shea oil olein. Shea oil 
olein is obtained as a side stream during the production of Shea oil stearin {a well known cocoa butter equivalent) from 
Shea oil. However sofar no useful application of Shea oil olein was known. without an increase of trans fatty acids. 
[0007) The fat according to the invention can be applied as such. however it is also possible to use blends of this 
fat with other fats or oils. In that instance the novel fats can act as structuring fat for the other fats. Therefore the inven-

1s tion also concerns blends of triglycerides. comprising 10 to 90 wi°k of a fat composition according to claims 1-3 and 1 O 
to 90 wt% of another fat. preferably selected from the group consisting of liquid oils (sunflower oil, rape seed oil, soy­
bean oil, arachidic oil}. tropical oils (coconut oil, palm kernel ail, palm oil). fractions thereof. or fully or partially hydro­
genated products or interesterified mixes of them. In particular the use of the hard or fully hardened vegetable fat 
(fractions) leads to good results. 

20 [0008] Preferred examples of other fats are fats that are liquid at ambient temperature (i.e having an N20 < 5, such 
as sunflower oil, soybean oil, olive oil etc.) and or having relatively high contents of C12/C14 fatty acid residues (such 
as coconut oil; or palm kernel fat) and/or having substantial amounts of C22 a- higher fatty acid residues in it (such as 
arachidic oils or rape oils). 
[00091 . Another main advantage of our novel fats· is that they are derived from natural fats and that thus the products 

25 obtained after interesterification are about free of trans fatty acids. Trans fatty acids are considered less healthy nowa­
days and thus our novel fats can be considered as healthier than the fats with a relatively high trans content. Our inven­
tion therefore is also directed to fat compositions, wherein the composition has a trans fatty acid content of less than 1 O 
wi°/4, preferably less than 5 wt%, most preferably less than 2 wto/o. Trans content being defined here as the total of the 
trans fatty acids over the total number of unsaturated bonds in the unsaturated fatty acids present. 

30 [001 O] Very beneficial applications of our novel fats or of blends containing them are the use of these fats or-blends 
in icings, resulting in increased plasticity and decreased trans fatty acids compared to common icings. Icing composi­
tions comprising 

30-70 wt% of a fat 
. 35 0-30 wt% of powder products or mass (i.e. SMP. fruit, cacao etc.) 

10-60 wt% of one or more sugars or sugar alkohols or mixtures of them 
O. 1-3 wt% of an emulsifier, wherein the fat comprises 10-100 % of the fat according to claims 1-3. 

[0011] Our fats can also be used successfully in margarine compositions. in particular in puff pastry margarines 
40 and in cream margarines. By using our fats or our blends puff pastry margarines can be made comprising a fat emulsion 

with a fat content of 40-90 wl°k, wherein the fat is a fat or a fat blend according to claims 1-5, while the total emulsion 
displays a Stevens hardness Cat 20 °c of 1000 to 4000 g., or cream margar-ines can be made comprising a fat emul­
sion with a fat content of 40 -90 wt% wherein the fat is a fat or a fat blend according to claims 1-5 while the emulsion 
displays a Stevens hardness C at 20 °C of 400 to 1500 g. Stevens hardness being measured using a Stevens Texture 

45 analyzer with a probe of 12 mm and using a penetration speed of 1 mmls and a penetration depth o1 1 O mm. 
[0012) The fats or fat blends according to the invention can also be used for the preparation of shortenings or frying 
fats. Hereto some silicon additive and/or emulsifier can be incorporated into the fat or fat blend. Any known silicon addi.­
tive or emulsifier can be applied, although we prefer to use types of siloxanes and/or all kinds of lecithines and/or mono­
diglyceride mixes. Therefore in another embodiment our invention also concerns with a shortening or a frying fat com-

50 position comprising 10 to 100 wt<>k of fat and at least one of: (i) silicon additives and (ii) emulsifier such that the total of 
(i) + (ii) > 0% and flavours in amounts of 0-1 wi°k of silicon additives and/or 0-2 wt% of emulsifier and/or 0-2 wt% of 
flavour, wherein the fat is a fat or fat blend according to claims 1-5. Our novel fats can be obtained by the follO\Ying proc­
ess 

55 a natural vegetable fat or a blend of natural fats is selected with a FAME of: 

20-50 wt% of C18:0 
30-60 wr% of C18:1 
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which fat is subjected to a randomisation using a base as catalyst 
s whereupon a randomised fat is isolated from the reaction mix after washing. 

According to a last embodiment our invention concerns also the use of a fat composition with the composition according 
to claims 1-5, wherein the composition is applied as a frying fat. 
(0013] It should be noted that the N-values indicat~ in this application were measured on fats that were subjected 

10 to the following T-regime: · 

melt fat at 80 °C; adjust temperature to 60 °C: cool fat until 0 °C and keep fat at 0 °C for 60 min, heat fat to meas­
urement temperature and keep it at this temperature for 30 miry and measure N-value at the temperature indicated. 

ts EXAMPLES 

Example 1 : Preparation of in SH-f from Shf: 

[0014] · Shea olein was neutralized and dried before interesterification (FFA after treatment less then 0,05 %, mois-
20 ture less then 0,07°.k). lnteresterification was devided into differem steps: 

heating of the raw material up to 110 °C under vacuum conditi_on 
adding 0,2 % of sodiummethylate (catalyst). Temperature was kept constant for 15 minutes under stirring condi­
tions. During this time interesterification took place. 

25 - cooling to 95 °c 
soap deposit by adding water 
drying under vacuum 
bleaching and deodorisation under standard conditions 

30 [0015] Overall fame analysis on triglycerids of randomized Shea olein was carried out on triglyceride recovered 
from an aluminia column, following the standard ~perating procedures. 

35 FAME OVERALL 

C12:0 0,4 

C 14:0 0,2 

40 
C16:0 7,8 

C 16:1 0,1 

C18:0 28,1 

C 18:1 53,2 
45 C18:2 7,9 

C18:3 0,2 

C20:0 1,1 

50 C20:1 0,5 

C22:0 0,1 

55 
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Solids content of SH-f and inSHf: 

[0016] 

5 

SOLIDS: N10 N20 N30 N35 

SHf 1,2 0,7 0,5 0,1 

10 inSHf 15,9 9.~ 15,4 3,5 

15 

Triglyceride distribution SHf inSHf 

sss 1,5 5,6 

20 sos 19,5 7,8 

sso 2,6 15,7 

SLnS 4,7 ,., 
SSLn 0,2 2,3 

25 
oso 1,2 11 

S00 34,6 22 

SOLn 11,7 9,7 

30 000 15,3 15,5 

Rest 8.7 9.3 

Example 2: Preparation of blends comprising inSHf: 
35 

[0017] Fully refined and randomized sheaolein was blended with fully refined other fat components in the following 
ratio (wt %) : . 

40 

Blend palm oil palm- partly hard- LE-rape partly hard- rand- coconut oil palm-ker-
stearinemp ened palm- seed oil ened LE- omized nel oil 

52 oil, mp42 rapeseed shea olein 
oil,mp30 

45 
1 5 45 10 40 

2 60 15 25 

3 30 8 36 13 13 

50 4 100 

5 100 

6 90 10 

7 10 ; 90 
55 

8 10 90 

9 60 10 30 
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Blend palm oil palm- partly hard-
stearine mp ened palm-

52 oil, mp 42 

10 100 

EP 1 Q40 761 A1 

(continued) 

LE-rape partly hard-
seed oil ened LE-

rapeseed 
oil,mp30 

rand-
omized 

shea olein 

(0018] These blends were used for the applications. mentioned in examples 3-6. 

Example 3: Application of fat-blends In puff pastry 

3.1 : Preparation of puff pastry fat 

15 [0019) 

FAME Blend 1 Blend 2 
20 

C 12:0 1,4 0,9 

C14:0 1,0 1,1 

C 16:0 26,0 38,9 

25 C 16:1 0,2 0,2 

C 18:0 16.8 8.9 

C 18:1 45,4 38,1 

C 18:2 6,1 8.5 
30 

C 18:3 1,2 1,5 

C20:0 0,6 0,5 

C20:1 0.4 0,3 

35 C22:0 0,1 0,1 

Trans-Fatty Acid (%) 6,6 virtually free 

40 
Solid content 20°c (N20) 38,0 39,0 

Solid content 30°C (N30) 20,8 23,8 

Solid content 35°C (N35) 13,9 17,4 

Iodine Value 71,1 65,6 

45 

[0020] The N-values were measured by means of NMR (one hour stabmsation). 

coconut oil palm-ker-
nel oil 

[0021] From the fat blends 1 and 2 a puff pastry margarine was manufactured. The margarine had the following 
composition (wt o/o on total composition): 

50 

Fat phase: 82 % 

81,5% fat 
0,2 o/o Lecithine Adlec 

55 0,3 o/o Mono-Di-glyceride Admul4203 
trace beta-Carotine and flavour 

Water phase: 18 o/o 
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17,4 water 

0.4 % whey powder 
0.2 % citric acid · 

s [0022] The margarine was processed at laboratory scale through a conventional A-A-8 sequence with a throughput 
of 951/hr., an exit temperature on the first A-unit (260 rpm) of 21 °C, an exit temperature on the second A-unit (270 rpm) 
of 18 °C and a packaging temperature of 24 °C. Line pressure was 30 bar. The margarine was stored at 20 °C. 
[0023} Unexpexted good puff pastry fats resulted, which had good plasticity to make them suitable for a lamination 
fat. The products exhibited the following .Stevens" values after 1 week (12 mm probe. texture analyzer): Fat with blend 

to 1 : 32139, fat with blend 2: 2845 g. 

3.2. Preparation of puff pastries: 

[0024] 
15 [0025] 

The resulting puff pastry margarine were used for preparing pastries according to the following method: 
Dough composition (total weight in grams): · 

Flour 1000 
20 

Salt 15 

Sugar 30 

Water 600 

25 Puff Pastry Fat 1000 

[0026) Dough was kneaded for 3,5 minutes and rested for 1 o minutes before lamination. Dough temperature 20 °c. 
Lamination was done in a two step procedure where after the first lamination a 10 minutes resting time was used and 

30 after the second lamination a resting time of 1 hour. From this laminated dough pastries of 35 grams were formed and 
baked in a conventional baking oven {Debag) for 28 minutes at 190 °C {75 % rel.moisture). 
[0027] The products exhibited beneficial and advantageous results in: 

general impression 
35 turn-over 

patty height (Blend 1: 3,s·cm, Blend 2: 4, 1 cm) 

Example 4: Application of a fat blend in baking creams 

40 4.1: Preparation of a cream baking fat 

[0028J 

45 

FAME 

C 12:0 

C 14:o· 
50 

C 16:0 

C 16:1 

C 18:0 

55 C 18:1 

C 18:2 

C 18:3 

7 

NSDOCID: <EP 

Blend3 

0,6 

0,9 

35,4 

0,4 

9,8 

43,1 

7, 1 

,., 
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( continued) 

FAME Blend3 

C 20:0 0,4 

5 C20:1 0,3 

C22:0 0,1 

10 
Trans-Fatty Acid (%) 5,8 

Solid content 20°c (N20) 36.7 

Solid content 30°c (N30) 18,9 

Solid content 35°C (N35) 11,8 

15 Iodine Value 51,8 

[0029] The N-values were measured by means of NMR {one hour stabilisation). 

[0030] From this fat blend a baking cream was manufactured. The cream had the following composition (wt% on 
20 total composition): 

40,0o/oFat 
35,3% Sugar 
20,0 o/o Water 

25 4,0 o/o Mono-Di-glyceride Admul 4204 
0,5%Salt 
0,2 % Tartaric acid 
traces of colouring agents and flavours 

30 [0031] The baking cream was processed at laboratory scale through a conventional A-A-B sequence with a 
throughput of 85 I/hr., an exit temperature on the first A-unit (230 rpm) of 22 °C, an exit temperature on the second A­
unit (270 rpm) of 20 °c and a packaging temperature of 23 °C. Line pressure was 30 bar. The baking cream was stored 
at 20 °C. 
[0032] The baking cream obtained had good properties to make them suitable for baking application. The product 

35 exhibited a "Stevens" ~lues after 1 week (12 mm probe, texture analyzer) of 1638 g. 

4.2.: Preparation of Pan-baked white bread: 

{0033] 
4() [0034) 

The baking cream was also used for preparing a Pan-baked white bread according to the following method: 
Dough composition (total weight in grams): 

45 

50 

Flour 3000 

Salt 45 

Yeast 240 

Water 1500 

Cream 720 

[0035) Dough was kneaded in a spiral mixer for 8 minutes (1 min. slow, 7 min. fast) and rested for 30 minutes (two 
times a rough folding after 15 minutes each). Dough temperature was 26, 1 °C. Prooving was done for 5 minutes at 36 

55 °C before folding procedure and for another 45 minutes after the 1olding procedure. Folding procedure was only used 
to get the right shape of the dough by using a lamination machine. Pan-baked white bread was baked in a conventional 
baking oven for 35 minutes at 210 °c (75 % rel. moisture). 
[0036) The baked product had an excellent general impression, especially the good volume (1900 g/1) and the 
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improved elasticity of the crumb is advantageous for this kind of products. 

Example 5: Application of fat-blends in icings I glazers I coatings 

5 5.1 : Preparation of icings / glazers I coatings 

(0037) 

10 

FAME Blend4 Blend 5 Blend 6 Blend 7 

C12:0 0,1 45,9 0,1 47,6 

C 14:0 0,1 17,2 0,1 16,0 
15 

C 16:0 5,1 9,11 5,3 8,2 

C 16:1 0,1 o., 0,1 0,1 

C 18:0 6,0 2,7 8,2 5,0 

20 C 18:1 77,2 7,6 74,8 18,8 

C18:2 5,9 2,2 6,1 2,7 

C 18:3 0,3 0,1 0,3 0,1 

C20:0 0,7 0,1 0,8 0,2 
25 

C20:1 0,2 0,1 0,3 0,1 

C22:0 0,4 0,1 0,4 0,1 

30 Trans-Fatty Acid (%) 57 virtually free 51,4 virtually free 

Solid content 20 °c (N20) 44,1 34,2 40,0 33,6 

Solid content 30 °C (N30) 5,2 0,3 5,8 0,2 

Solid content 35 °c (N35) 0,1 o,, 1,0 0 
35 

[0038) 
[0039] 

The N-values were measured by means of NMR (one hour stabilisation). 
From these fat blends icings were manufactured with following composition (wt%): 

40 57 % icing sugar 
40%fat. , 
2.5 % skim milk powder 
0,5 % lecithine Bolec Z 
traces of colouring agents and flavours 

45 

Blend 8 

41,3 

15,5 

8,1 

0,1 

5,2 

12,2 

2,8 

0,1 

0,2 

0,1 

0,1 

virtually free 

23,1 

0,4 

0 

{0040] The icings were processed on a Fryma mill (angular space 0,3 mm) at 45 °c. After cryslallization at 1 o 0 c 

50 

55 

for 24 hours, the samples were stored at 20 °c. 

5.2: Assessment of icings/ glazers / coatings 

[0041] The icings were analyzed concerning hardness (force) and flexibility (distance) on a texture analyzer (Stable 
Micro Systems). For preparation the icing was melted at 40 °C, formed into a small bar (volume 10 cm-3 ) and stored at 
minus20 °C. 
[0042] Analysis of the physical properties of icings (average value of 5 measurements/ 5 bars): 
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Blend4 Blend 5 Blend6 Blend7 Blend 8 
5 

Force (g) 2500 2500 2400 3500 3700 

Distance (mm) 0,55 0,65 0,7 0,55 0,45 

10 [0043] The results show that the produd properties concerning flextbility and hardness can be modified by using 
randomized shea olein (compare blends 4 and 6; respedively blends 5 and 8). Especially the application of the rand­
omized shea olein in a blend for icings in the ice-cream industry is advantageous because of the good flexibility at mil'l.lS 
20°c. 

15 Example 6: Application of fat-blends as frying fat 

6.1 : Preparation of frying fat 

(0044] 
20 

FAME 

25 C 12:0 

C 14:0 

C 16:0 

C 16:1 
30 C 18:0 

C 18:1 

C 18:2 

35 C 18:3 

C20:0 

C20:1 

C22:0 
40 

Blend 9 Blend 10 

1,1 0,2 

1,0 1,0 

36,8 44,2 

0,2 0,2 

8,3 4,3 

42,6 39,1 

8,5 9,9 

0,3 0.2 

0,5 0,4 

0,2 0,1 

0,1 0,1 

Trans-Fatty Acid (%) virtually free virtually free 

45 [0045] The components of the fat blends were mixed and used for frying analysis 

6.2.: Assessment of frying fats 

(0046] The fats ( each 13,5 kg) were filled in a frying pan.and every 2 hours 1 kg of raw French fries were added and 
50 fried at 180 °C. This was done 4 times a day for 6 days in total. Samples of the fats were analysed in laboratory. 

Blend 9 Blend 10 
55 

Start (0 hr): Free Fatty Acid (%) 0,05 0,04 

Start (0 hr): Colour Lovibond Red 2,5 2,3 
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(continued) 

Start (O hr): Colour Lovibond Yellow 

Start (0 hr): Smoke point (°C) 

Start (0 hr): apolar parts (%) 

24 hr: Free Fatty Acid (%) 

24 hr: Colour Lovibond Red 

24 hr: Colour Lovibond Yellow 

24 hr: Smoke point (0 C) 

24 hr: apolar parts (%) 

48 hr: Free Fatty Acid (%) 

48 hr: Colour Lovibond Red 

48 hr: Colour Lovibond Yellow 

48 hr: Smoke point (°C) 

48 hr: apolar parts{%) 

Blend9 Blend 10 

26,0 25,0 

224 228 

90,7 91,8 

0,29 0,31 

4,3 2,7 

58,0 35,0 

192 172 

78,5 74,7 

0,70 0,72 

n.d. 6,2 

n.d. >70 

188 168 

67,5 64,0 

[0047] Results show that by using randomized shea olein (=blend the frying properties can be improved. Especially 
25 the chemical decomposition and polymerisation of the fat components is lowered compared to a standard frying fat 

{blend 10) resuffing in a better smoke point. 

30 

35 

40 

45 

(0048] Although from a chemical point of view the use of randomized shea olein is advantageous, the change in 
colour is different compared to the standard frying fat. Nevertheless the fried product (French fries) did not have any off­
taste or colouring defect. 

Claims 

1. Fat composition having a triglyceride composition, corresponding with a randomized, interesterified fat having a 
fatty acid composition of: 

20-50 wt% C18 : 0 
30-60 wt°/4 C18 : 1 
5-15 wt% C16: O and 
0-15wt°/o C18: 2 

2. Fat composition according to claim 1, wherein the composition comprises 

4 to 10 wt% of SSS 
5 to 15 wt% of SUS 
10 to 20 wt% of SSU 
15 to 30 wt% of SUU 
8 to 20 wt% of USU 
12 to 30 wt% of UUU-triglycerides 

so preferably 4-8 wt°/4 S3, 18-32 wt% S2U, 35-48 wt% SU2, 14-20 wt% U3 
S=saturated fatty acid with 16-18 C-atoms and U=unsaturated fatty acid with 18 C-atoms and displaying a fatty acid 
composition {by FAME) of: 

20-50 wt°/4 C18:0, preferably 25-35 wt% 
55 30-60 wt°/4 C18: 1, preferably 45·56 wt% 

5-1 5 wt% C 16:0, preferably 6-1 o wt% 
0-15 wt°/4 C18:2, preferably 5-10 wt°/4, while the corrposition displays a solid fat content at the temperature 
indicated of: 
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3. Fat composition according to claims 1-2, wherein the composition is randomized, interestertified Shea olein. 

4. Blend of triglycerides comprising 10 to 90 wl°k of a fat composition according to claims 1-3 and 10 to 90 wt% of 
another fat, preferably selected from the group consisting of liquid oils (sunflower oil, rape seed oil, soybean oil, ara-

m chidic oil}, tropical oils (coconut oil, palm kernel oil, palm oil), fractions thereof, or fully or partially hydrogenated 
products or interesterified mixes of them. 

t5 

2D 

25 

5. Fat composition according to claims 1-4, wherein the composition has a trans fatty acid content of less than 1 o 
wt%, preferably less than 5 wt%, most preferably less than 2 wt%. 

6. Icing composition comprising: 

30-70 wt% of a fat 
0-30 wt% of powder products or mass {i.e. SMP. fruit. cacao etc.) 
10-60 wt% of one or more sugars or sugar alkohols or mixtures of them 
0.1 ·3 wt% of an emulsifier. wherein the fat comprises 10-100 % of the fat according to claims 1-3. 

7. Puff pastry margarine comprising a fat emulsion with a fat content of 40-90 wt%, wherein the fat is a fat or a fat 
blend according to claims 1-5, while the total emulsion displays a Stevens hardness C at 20 °C of 1000 to 4000 g. 

. 8. Cream margarine. comprising a fat emulsion with a fat content of 40 -90 wt% wherein the fat is a fat or a fat blend 
according to claims 1 ·5 while the emulsion displays a Stevens hardness C at ~o °C of 400 to 1500 g. 

9. Shortening and frying fat composition comprising 1 O to 100 wt% of fat and at least one of silicon additives and 
30 emulsifier in amounts of 0-1 wt% of silicon additives and/or 0-2 wt% of emulsifier, wherein the fat is a fat or fat blend 

according to claims 1-5. 

35 

40 

10. Process for the preparation of a fat with the composition according to claims 1-5 wherein; 

a natµral vegetable fat or a blend of natural fats is selected ~ith a FAME of: 

20-50 wt% of C18:0 
30-60 wt% of C18:1 
5-15 wl°k of C16:0 and 
0-15 wl°k of C18:2 

which fat is subjected to a randomisation using a base as catalyst 
whereupon a randomised fat is isolated from the reaction mix after washing. 

45 11. Use of a fat composition with the composition according to claims 1-5, wherein the composition is applied as a fry­
ing fat 

50 

55 

12 -65-



I 

t u•----•-

Categof)i 

X 

A 

X 

A 

European Patent 
Office 

EP 1040761 A1 

E~ROPEAN SEARCH REPORT 

DOCUMENTS CONSIDERED TO BE RELEVANT 
Citation of document with indication, where appropriate, 

of relevant oassaoes 
Relevant 
to claim 

US 4 214 012 A (AINGER ET AL.) 
22 July 1980 (1980-07-22) 
• example 8; table IV• 

1 

2-5 

nBailey's industrial•oil & fat products, 1 
fifth edition, vol. 3 - Edible oil and fat 
products: products and application 
technology" 
1996, JOHN WILEY & SONS, INC. , NEW YORK, 
NY,US XP002112226 
* page 382; table 9.12 • 
• column SAL• 

EP O 519 542 A (UNILEVER) 
23 December 1992 (1992-12-23) 
* claims; examples* 

1-5 

D,A EP d 069 599 A (UNILEVER) 1-5 

D,A 

A 

A 

12 January 1983 (1983-01-12) 
* example 1 • 

EP O 815 738 A (UNILEVER) 
7 January 1998 (1998-01-07) 
• c1aims • 

EP O 245 076 A (UNILEVER)· 
11 November 1987 (1987-11-11) 
• the whole document•· 

US 5 190 868 A (KOKUSHO ET AL.) 
2 March 1993 (1993-03-02) 
• example 15 • 

The present search report has been drawn up for all claims 

1-11 

1,2 

1,3 

AppllcatlOn Number 

EP 00 20 0721 

CLASSIFICATION OF THE 
APPLICATION (lnt.CL7) 

A2309/00 
CllCJ/10 
A23G3/00 

TECHNICAL AE1.DS 
SEARCHED (lnt.CL7) 

A23D 
CllC 
A23G 

8 T;~--~=UE I ;~d;::-;o;~h I Leprete;;;: F g._,__ ___ ____.____ ____ ....__ ___ __. 
~ 
8 
§ 
l 
l2 
g 

CATEGORY OF CITED DOCUMENTS T: theory orpnnciple underlying lheinvenlion 

X : panicuarfy relevant ii taken alone 
Y : panic:ua!ly relevant i1 combined with anotner 

document ol lhe same calegory 
A : rechnological background 
0: non-wnlten disclosure 
P : intermediate document 

E : earlier patent document. but published on. or 
alter the filing dale 

0 : document cited in !he application 
L · document cited for Olher reasoos 

& : member of tt.. same paten! lamay, correqx,nding 
document ._ ____________________________________ _, 

13 -66-



EP 1040761 A1 

ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. EP 00 20 0721 

This annex lists the patent family members relating to the patent documents cited in 1he above-mentioned European search report. 
The members are as oontained in the Eun:,pean Patent Office EDP file on · 
The European Patent Office is in no way liable for these partic:ulafs which are merely given for lhe purpose of information. 

30-06-2000 

Paten! document I Publication I Patent family I Publication 
cited in search report date member(&) date . 

us 4214012 A 22-07-1980 GB 1382573 A 05-02-1975 
AT 337520 8 11-07-1977 
AT 7872 A 15-10-1976 
AU 473397 B 24-06-1975 
AU 3756372 A 05-07-1973 
BE 777783 A 02-05-1972 
CA 956503 A 22-10-1974 
CH 567369 A 15-10-1975 
OE 2200461 A 10-08-1972. 
ES 398640 A 16-06-1975 
FR 2121601. A 25-08-1972 
IE 35950 B 07-07-1976 
IT 1048393 B 20-11-1980 
NL 7200156 A,B, 10-07-1972 
SE 381554 B 15-12-1975 
us 4292338 A 29-09-1981 
ZA 7200057 A 29-08-1973 

EP 519542 A 23-12-1992 NONE 

EP 69599 A 12-01-1983 AT 22113 T 15-09-1986 
AU 553171 B 03-07-1986 
AU 8682282 A 02-02-1983 
CA 1241227 A 30-08-1988 
DE 3273180 D 16-10-1986 
DK 112383 A,B, 07-03-1983 
ES 513828 D 16-08-1983 
ES 8308356 A 16-11-1983 
WO 8300161 A 20-01-1983 
IE 53399 B 09-11-1988 
JP 1039757 B 23-08-1989 
JP 58501066 T 07-07-1983 
MY 35387 A 31-12-1987 
SG 21187 G 19-02-1988 
ZA 8204872 A 29-02-1984 

EP 815738 A 07-01-1998 CA 2207358 A 26-12-1997 
JP 10056964 A 03-03-1998 
us 5935627 A 10-08-1999 

-----------
EP 2.45076 A - 11-11-1987 . GB 2190394 A 18-11-1987 

AU 596411 B 03-05-1990 
AU 7248187 A 12-11-1987 
JP 4030836 B 22-05-1992 

"' JP 63017697 A 25-01-1988 I 
i SE 467860 B 28-09-1992 
~ 

g For more detailS about this annex : see Official Journal of the European Patent Office, No. 1.2/82 

14 -67-



.. 
~ 
~ 

EP 1040761 A1 

ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. EP 00 20 0721 

This annex lists the patent lamily member& relating to the patent documents cited in the above-mentioned Eu-opean search report. 
The members are as oontained in the European Patent Office EDP file on 
The European Patent Office is in no way liable for these particulars which are merely given for the purpo&e of information. 

30-06-2000 

Patent document I Publication I Patent family I Publication 
cited in search report date member(s) date 

EP 245076 A SE 8701847 A 07-11-1987 
ZA 8703239 A 25-01-1989 

---------us 5190868 A 02-03-1993 JP 1137988 A 30-05-1989 
JP 2719667 B 25-02-1998 
DE 3853656 D 01-06-1995 
DE 3853656 T 18-01-1996 
EP 0305901 A 08-03-1989 

---------

.__ ___________________________________ __, 

£ For more details about this anne~ : see Official Journal or the Eur(l)ean Patent Office, No. 12/82 

15 -68-



UNITED STATES PATENT AND TR-\DEMARK 0FFIGE 

APPLICATION NUMBER FILING OR 371 (c) DATE 

11/451,606 06/13/2006 

9629 
MORGAN LEWIS & BOCKIUS LLP 
1111 PENNSYLVANIA AVENUE NW 
WASHINGTON, DC20004 

Title: Fat composition 

Publication No. US-2007-0286940-A 1 
Publication Date: 12/13/2007 

UNITED STATES DEPART:vIENT OF COMMERCE 
United States Patent and Trademark Office 
Addm" COMMISSIC!I\ER FOIZ PA'l'l':N'l'S 

PO Rox 1410 
Alexandria, Virginia 22313-1450 
wv1w.uspto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Anthony George Herzing 059490-5034 

CONFIRMATION NO. 9635 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication 
pursuant to 37 CFR 1.211, et seq. The patent application publication number and publication date 
are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases 
via the Internet at www.uspto.gov. The direct link to access the publication is currently 
http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the 
publication to applicant. A copy of the publication may be obtained from the Office upon payment 
of the appropriate fee set forth in 37 CFR 1.19(a)(1 ). Orders for copies of patent application 
publications are handled by the USPTO's Office of Public Records. The Office of Public Records 
can be reached by telephone at (703) 308-9726 or (800) 972-6382, by facsimile at (703) 305-8759, 
by mail addressed to the United States Patent and Trademark Office, Office of Public Records, 
Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions 
and the dates of receipt of correspondence filed in the Office, may also be accessed via the 
Internet through the Patent Electronic Business Center at www.uspto.gov using the public side of 
the Patent Application Information and Retrieval (PAIR) system. The direct link to access this 
status information is currently http://pair.uspto.gov/. Prior to publication, such status information is 
confidential and may only be obtained by applicant using the private side of PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling 
the Patent Electronic Business Center at 1-866-217-9197. 

Pre-Grant Publication Division, 703-605-4283 

-69-



UNITED STATES PATENT AND TR-\DEMARK 0FFIGE 

APPLICATION NUMBER FILING or 371 (c) GRP ART UNIT FIL FEE REC'D 
DATE 

11/451,606 06/13/2006 

9629 
MORGAN LEWIS & BOCKIUS LLP 
1111 PENNSYLVANIA AVENUE NW 
WASHINGTON, DC20004 

1761 1430 

UNITED STATES DEPART:vIENT OF COMMERCE 
United States Patent and Trademark Office 
Addm" COMMISSIC!I\ER FOIZ PA'l'l':N'l'S 

PO Rox 1410 
Alexandria, Virginia 22313-1450 
wv1w.uspto.gov 

ATTY.DOCKET.NO DRAWINGS TOT CLAIMS 

059490-5034 26 

IND CLAIMS 

CONFIRMATION NO. 9635 

UPDATED FILING RECEIPT 

Date Mailed: 01/25/2007 

Receipt is acknowledged of this regular Patent Application. It will be considered in its order and you will be 
notified as to the results of the examination. Be sure to provide the U.S. APPLICATION NUMBER, FILING 
DATE, NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this application. Fees 
transmitted by check or draft are subject to collection. Please verify the accuracy of the data presented on 
this receipt. If an error is noted on this Filing Receipt, please mail to the Commissioner for Patents 
P.O. Box 1450 Alexandria Va 22313-1450. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please 
submit any corrections to this Filing Receipt with your reply to the Notice. When the USPTO 
processes the reply to the Notice, the USPTO will generate another Filing Receipt incorporating the 
requested corrections (if appropriate). 

Applicant( s) 
Anthony George Herzing, Channahon, IL; 
Gerald Patrick McNeil!, Channahon, IL; 
Harold Kazier, Channahon, IL; 

Assignment For Published Patent Application 

Loders Croklaan USA LLC 

Power of Attorney: The patent practitioners associated with Customer Number 09629 

Domestic Priority data as claimed by applicant 

Foreign Applications 

If Required, Foreign Filing License Granted: 12/13/2006 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, is 
US11 /451,606 

Projected Publication Date: 12/13/2007 

Non-Publication Request: No 

Early Publication Request: No 

Title 

Fat composition 

-70-



Preliminary Class 

426 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have 
no effect in a foreign country, an inventor who wishes patent protection in another country must apply for a 
patent in a specific country or in regional patent offices. Applicants may wish to consider the filing of an 
international application under the Patent Cooperation Treaty (PCT). An international (PCT) application 
generally has the same effect as a regular national patent application in each PCT-member country. The 
PCT process simplifies the filing of patent applications on the same invention in member countries, but 
does not result in a grant of "an international patent" and does not eliminate the need of applicants to file 
additional documents and fees in countries where patent protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must 
make an application for patent in that country in accordance with its particular laws. Since the laws of many 
countries differ in various respects from the patent law of the United States, applicants are advised to seek 
guidance from specific foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the 
USPTO must issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. 
patent application serves as a request for a foreign filing license. The application's filing receipt contains 
further information and guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, 
the section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for 
filing foreign patent applications. The guide is available either by contacting the USPTO Contact Center at 
800-786-9199, or it can be viewed on the USPTO website at 
http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you 
may wish to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of 
Commerce initiative, this website includes self-help "toolkits" giving innovators guidance on how to protect 
intellectual property in specific countries such as China, Korea and Mexico. For questions regarding patent 
enforcement issues, applicants may call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4158). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN 
FILING LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all 
applications where the conditions for issuance of a license have been met, regardless of whether or not a 
license may be required as set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 
37 CFR 5.15(a) unless an earlier license has been issued under 37 CFR 5.15(b). The license is subject to 
revocation upon written notification. The date indicated is the effective date of the license, unless an earlier 
license of similar scope has been granted under 37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date 
thereof unless it is revoked. This license is automatically transferred to any related applications(s) filed under 
37 CFR 1.53(d). This license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the 

-71-



subject matter as imposed by any Government contract or the provIsIons of existing laws relating to 
espionage and the national security or the export of technical data. Licensees should apprise themselves of 
current regulations especially with respect to certain countries, of other agencies, particularly the Office of 
Defense Trade Controls, Department of State (with respect to Arms, Munitions and Implements of War (22 
CFR 121-128)); the Bureau of Industry and Security, Department of Commerce (15 CFR parts 730-774); the 
Office of Foreign AssetsControl, Department of Treasury (31 CFR Parts 500+) and the Department of 
Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN 
FILING LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license 
under 37 CFR 5.12, if a license is desired before the expiration of 6 months from the filing date of the 
application. If 6 months has lapsed from the filing date of this application and the licensee has not received 
any indication of a secrecy order under 35 U.S.C. 181, the licensee may foreign file the application pursuant 
to 37 CFR 5.15(b). 
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PATENT 

J~N \ 11001, ATTORNEYDOCKETNO.: 059490-5034 

\.,. ~ IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
f~A~ 

In re Application of: ) 
) 

Tony HERZING, et al. ) Confirmation No.: 9635 
) 

Application No.: 11/451,606 ) Group Art Unit: 1761 
) 

Filed: June 13, 2006 ) Examiner: Unknown 
) 

For: FAT COMPOSITION ) 

Commissioner for Patents 
MAIL STOP MISSING PARTS 

RESPONSE TO NOTICE TO FILE MISSING PARTS 
(Application filed on or after December 8, 2004) 

1. This replies to the Notice to File Missing Parts of Nonprovisional Application mailed December 13, 
2006. 

A copy of the Notice To File Missing Parts OfNonprovisional Application is enclosed. 

2. Declaration Or Oath and Power of Attorney 

IZ! No declaration or oath and Power of Attorney was filed. Enclosed are the original 
Declaration and Power of Attorney. 

D The specification attached to the declaration is a copy of the specification and 
any amendments thereto which were filed in the PTO to obtain the filing date. 

D The declaration or oath which was filed was determined to be defective. A new 
original Combined Declaration and Power of Attorney is attached. 

3. English Translation of Non-English Language Papers 

D Submitted herewith is a verified English translation of the non-English language 
application papers as originally filed. It is requested that this translation be used as the 
copy for examination purposes in the PTO. 

Also enclosed is the Verification of Translation Document. 

4. Small Entity Status 

D Small entity status under 37 C.F.R. § 1.27 is asserted for the 
present application. 

1-W A/2683218.1 
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A TIORNEY DOCKET NO. 059490-5034 
APPLICATION NO. 11/451,606 

5. 
PAGE2 

Extension of Time 

The proceedings herein are for a patent application and the provisions of 37 C.F.R. § l.136(a) apply. 

D Applicant petitions for an extension of time, the fees for which are set out in 37 C.F.R. 
§ l. l 7(a), for the total number of months checked below: 

Total months requested 
Done month 
D two months 
D three months 

Fee for extension 
$ 120.00 
$ 450.00 
$1,020.00 

Extension of time fee due with this request: 

Fee for Small Entity 
$ 60.00 
$225.00 
$510.00 

If an additional extension of time is required, please consider this a Petition therefor. 

C8] Applicant believes that no extension of time is required. However, in the event 
applicant has inadvertently overlooked the need for a petition and fee for extension of 
time, applicant hereby petitions for such an extension and requests that any fee therefor 
be charged to our Deposit Account No. 50-0310. 

6. Assignment 

C8] An assignment of the invention to Loders Croklaan USA LLC and a PTO Form-1595, 
Recordation Form Cover Sheet, are enclosed. 

7. Fee Calculation 
Fee Code 

Basic Fee-$300/$150 $300.00 1011/2011 
Number Filed Number Extra at a Rate of 

Lg./Sm.Entity) 

Total Claims 26 - 20 = 6 $50/$25 each= $300.00 1202/2202 
Independent Claims 5 - 3 = 2 200/$100 each= $ 1201/2201 
Multiple dependent claim(s), if any $360/$180 $ 1203/2203 
iAPPlication Size Fee - $250.00 for each additional 50 sheets that exceed 100= $ 1081/2081 
Search Fee $500/$250 $500.00 1111 /2 l l l 
Examination Fee $200/$100 $200.00 l 3 l l /2311 

SUB-TOTAL= $ 
Late Filing Surcharge Fee 37 C.F.R. ~ 1.16(e) $130/$65 $130.00 1051/2051 

$120/$60 (1 Month) 1251/2251 
$450/$225 (2 Months) 1252/2252 

$1020/$510 (3 Months) 1253/2253 
!Extension Fee (37 C.F.R. § 1.17(a)(l)-(5)) $1590/$795 (4 Months) 1254/2254 

$2160/$1080 (5 Months $ 1255/2255 
SUB-TOTAL= $1,430.00 

fee For Application Filed With A Non-English Specification (37 
C.F.R. § l. l 7(i) and § l .52(d) $130.00 s 1053 
Assignment Recordation Fee $ 40.00 $40.00 8021 

TOTAL FILING FEE= $1,470.00 

ReYised 12/8/04 
I-WN2683218.I 
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ATTORNEY DOCKET NO. 059490-5034 
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PAGE3 
8. Fee Payment 

D Enclosed is a check in the amount of$ __ representing the total fee due. 

[gJ The Commissioner is hereby authorized to charge the total fee due to Deposit Account 
50-0310. 

[gJ Except for issue fees payable under 3 7 C.F.R. § 1.18, the Commissioner is hereby 
authorized by this paper to charge any additional fees during the entire pendency of this 
application including fees due under 3 7 C.F.R § 1.16 and § 1. 17 which may be required, 
or credit any overpayment to Deposit Account No. 50-0310. 

9. Additional papers enclosed. 
D Preliminary Amendment 
D Submission of Replacement Drawings with sheets of drawings 
D Submission of Priority Document 
[gJ Submission of Replacement Specification 
[gJ Replacement Specification, consisting of 1 independent claim and 26 total claims 
D Certified copy(ies) of priority document(s): __ 
[gJ Supplemental Disclosure Statement 
[gJ Form PTO-1449, 1 references listed, and 3 references provided 
D Declaration of Biological Deposit 
D Submission of "Sequence Listing 
D Other: 

Date: January 11, 2007 

CUSTOMER NO. 09629 
MORGAN, LEWIS & BOCKIUS LLP 
1111 Pennsylvania Avenue, N.W. 
Washington, D.C. 20004 
Telephone: (202) 739-3000 
Facsimile: (202) 739-3001 

l-WA/2683218.1 

Respectfully submitted, 

MORGAN, LEWIS & BOCKIUS LLP 

Paul N. Kokulis, Reg. No. 16)73 

Revised 12/8/04 

-75-



PATENT AND ThADEMARK OrncE 

Page 1 of 3 

UNITED STATES DEPAR™ENT OF COMMERCE 
United States Patent and Trademark Offlce 
Addrua: CO:MMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Vuginia 2231:H~SO 
www.u,pto.gov 

APPLICATION NUMBER FILINGOR371 (c)DATE FIRST NAMED APPLICANT ATTORNEY DOCKET NUMBER 

11/451,606 06/13/2006 Tony Herzing 

09629 
MORGAN LEWIS & BOCKIUS LLP 
1111 PENNSYLVANIA AVENUE NW 
WASHINGTON, DC 20004 

059490-5034 

CONFIRMATION NO. 9635 

FORMALITIES 
LETTER 

Date Mailed: 12/13/2006 

NOTICE TC FILE MISSING PARTS CF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) . 
01/12/2007 SZEWDIE1 00000099 500310 11451606 

Filing Date Granted 

Items Required To Avoid Abandonment: 

01 FC:1011 
02 FC:1051 
03 FC: 1111 
04 FC:1311 
05 FC:1202 

300.00 DA 
130.00 DA 
500.00 DA 
200.00 DA 
300.00 DA 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by 
filing a petition accompanied by the extension feE: under the provisions of 37 CFR 1.136(a): 

• The statutory basic fili.ng fee is missing. 
Applicant must submit$ 300 to complete the basic filing fee for a non-small entity. If appropriate, applicant 
may make a written _assertion of entitlement to small entity status and pay the small entity filing fee (37 
CFR 1.27). 

• The oath or declaration is missing. A properly signed oath or declaration in compliance with 37 CFR 1. 63, 
identifying the application by the above Application Number and Filing Date, is required. 
Note: If a petition under 37 CFR 1. 47 is being filed, an oath or declaration in compliance with 37 CFR 1. 63 
signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary 
interest, is required. 

The application is informal since it does not comply with the regulations for the reason(s) indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• A substitute specification in compliance with 37 CFR 1.52, 1.121(b)(3), and 1.125, is required. The 
substitute specification must be accompanied by a marked up copy as set forth in 37 CFR 1.125(c) and a 
statement that the specification contains no new matter (see 37 CFR 1.125(b)). The specification, claims, 
or abstract page(s) submitted is not acceptable and cannot be scanned or properly stored because: 

RECEIVED 

OEC 15 2006 

MORGAN. LEWIS & BOCKIUS LLP 

■ Papers must be legibly written either by a typewriter or mechanical printer in 
permanent ink or its equivalent in portrait orientation on flexible, strong, smooth, non­
shiny, durable, and white paper. The text must be written in a nonscript type font (e.g., 
Arial, Times Roman, or Courier, preferably a font size of 12) lettering style having 
capital letters that should be at least 0.3175 cm. (0.125 inch) high. A font with capital 
letters smaller than 0.3175 cm. (0.125 inch) high is only acceptable if the writing is 
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clear and legible. Application papers must be presented in a form having sufficient 
clarity and contrast between the paper and the writing thereon to permit the direct 
reproduction of readily legible copies in any number by use of photographic, 
electrostatic, photo-offset, and microfilming processes and electronic reproduction by 
use of digital imaging and optical character recognition. Pages All are not in 
compliance with 37 CFR 1.52(a) or (b). 

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to 
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the. required 
application size fee. · 

The applicant needs to satisfy supplemental fees problems indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• Additional claim fees of $300 as a non-small entity, including any required multiple dependent claim fee, are 
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are due. 
• To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or 
declaration) as set forth in 37 CFR 1.16(f) of $130 foi a non-small entity, must be submitted with the missing items 
identified in this letter. 

SUMMARY OF FEES DUE: 

Total additional fee(s) required for this application is $1430 for a non-small entity 

• $300 Statutory basic filing fee. 
• $130 Surcharge. 

• The application search fee has not been paid. Applicant must submit $500 to complete the search fee. 
• The application examination fee has not been paid. Applicant must submit $200 to complete the 

examination fee for a non-small entity. 

• Total additional claim fee(s) for this application is $300 

■ $300 for 6 total claims over 20. 

Replies should be mailed to: Mail Stop Missing Parts 

Commissioner for Patents 

P.O. Box 1450 

Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 
https://sportal. uspto.gov/authenticate/ AuthenticateUserlocalEPF. html 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at http://www.uspto.gov/ebc. 

If you are not using EFS-Web to submit your reply,you must include a copy of this notice. 
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PATENT 
ATTORNEY DOCKET NO. 059490-5034-US 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

lnventor(s): Anthony George HERZING et al. 

Application No.: 11/451,606 

Filed: June 13, 2006 

For: FAT COMPOSITION 

Group Art Unit: 1761 

Examiner: unassigned 

SUBMISSION OF REPLACEMENT SPECIFICATION 

Commissioner for Patents 
U.S. Patent and Trademark Office 
Customer Window 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

Sir: 

In response to the objection noted in the Notice to File Missing Parts dated December 

13, 2006, the applicants submit herewith a replacement copy of the application as filed, 

including the original specification, claims and abstract. The attachment is a better copy of the 

application as filed but is identical therewith and includes no amendments. The attached 

specification is thought to obviate the objections to the specification as originally filed and to 

otherwise satisfy all formal requirements. 

As no changes have been made in the application as filed, a marked-up copy of the 

specification is not required. The undersigned confirms that the attached specification contains 

no new matter. 

Entry of the attached as a replacement for the specification, claims and abstract as 

initially filed is requested. 

J-WA/2221197.1 
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Application No. 11/451,606 
Attorney Docket No. 059490-5034-US 

The required declaration along with the required fees and a disclosure statement are 

being filed herewith. 

Respectfully submitted, 

MORGAN, LEWIS & BOCKIUS LLP 

By: ~~/ "7 
Paul N. Kokulis 
Reg. No. 16,773 

Dated: January 11, 2007 

Customer No. 09629 
MORGAN, LEWIS & BOCKIUS LLP 
1111 Pennsylvania Avenue, N.W. 
Washington, D.C. 20004 
(202) 739-3000 

1-WA/2221197. I 2 
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FAT COMPOSITION 

This invention relates to a fat composition. In particular, the invention relates to a 

vegetable fat composition comprising glycerides and to its applications in baked 

5 products and iced confectionery products. 

Many food products contain fats. Due to perceived health benefits, there is a 

desire amongst consumers for food products that have a low content of trans fatty 

acids and a low content of saturated fatty acids (SAFA). In order to achieve these 

10 aims, it is necessary to modify the triglyceride composition of the fats. However, 

this is a complex problem since most fats rely on the fatty acids of the component 

triglycerides, for example the saturated fatty acids, in order to achieve the correct 

balance of organoleptic properties. Simply lowering the SAFA content of the fat 

will not necessarily lead to a product that is acceptable to the consumer. 

15 

Triglyceride fats are often characterized in terms of their fatty acid content. The 

term fatty acid generally refers to straight chain carboxylic acids having from 12 

to 24 carbon atoms and is used herein to refer to the carboxylic acid residues 

bound to the glycerol moiety in the triglyceride, and not to free carboxylic acid. 

20 Typically, the abbreviation S is used to denote a saturated fatty acid residue 

having 16 to 24 carbon atoms and U denotes an unsaturated fatty acid residue 

having at least 18 carbon atoms. Thus, for example, a pure triglyceride containing 

three saturated fatty acid residues is denoted SSS (or S3) and a triglyceride having 

saturated fatty acids at the 1 and 3 positions and an unsaturated fatty acid at the 2-

25 position is denoted SUS. S2U refers to combined SSU and SUS, and ,SU2 refers to 

combined SUU and USU. 

30 

Examples of fat compositions for use in food products are disclosed in the 

following documents. 

US 5939114 describes ice cream coating compositions containing triglyceride fats. 

The fats have a1ow level ofUUU triglycerides ofless than 10 % by weight. 

1 
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EP-A-0815738 discloses non-trans, non-temper filling fats. In the examples, the 

fats have a SSS content of less than 6 % by weight and a SUS content of greater 

than 20 % by weight. 

5 WO 95/07619 relates to healthy fat spreads. The fats contain relatively high levels 

of C18 to C24 fatty acid residues. 

EP-A-0731645 describes healthy fat-containing blends having an SU2 content of 

at least 40 % by weight. 

EP-A-0728415 discloses heat-set, flour-based products containing a fat. The fat 

has an SUS content of 35-80 % by weight. 

US 5288513 relates to non-temper filling fats comprising a fat blend. The fat has 

15 a SSS content ofless than 5 % by weight. 

EP-A-0783250 describes flexible ice cream coating compositions comprising a 

sugar and a fat. The fat has an SUS content of 25 to 80 % by weight. 

20 US 5271950 discloses chocolate compositions. In the examples, the compositions 

have a relatively high lever of C 18 to C24 fatty acid residues. 

WO 96/31240 relates to a method of increasing the HDL concentration and the 

HDL/LDL concentration ratio in human serum by providing a balance between a 

25 sufficient and required proportion of cholesterol-free saturated fatty acids in the 

daily diet. 

30 

US 20050142275 describes non-lauric, non-trans, non-temper fat compositions 

that have relatively high levels of arachidic and behenic acids. 

Our copending applications, US Serial Nos 10/986,044 and 10/972,615 relate to 

frying fats and oils and to coating compositions for bakery products, respectively. 

2 
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... 

There remains a need for good quality bakery fats with low trans content and low 

saturated fatty acid (SAFA) content. 

According to the invention in a first aspect, there is provided a vegetable fat 

5 composition comprising glycerides, wherein the triglyceride content of the 

composition is: 

6 to 20 % SSS, 

5 to less than 20 % SUS 

1 o 5 to less than 25 % SSU 

10 to 39 % SU2 and 

at least 20 % U3, 

wherein S is a saturated fatty acid residue having 16 to 24 carbon atoms and U is 

15 an unsaturated fatty acid residue having at least 18 carbon atoms and all 

percentages are by weight based on the total triglycerides present in the 

composition, 

20 

the weight ratio SUS/SSU is between 0.5 and 2.0, 

the weight ratio of (saturated fatty acid residues having 18 to 24 carbon atoms) I 

(saturated fatty acid residues having 16 carbon atoms) in the total S content of the 

triglycerides is less than 0.2, 

25 and the triglycerides contain less than 3 % of arachidic and behenic acid residues 

based on the total fatty acid residue content of the triglycerides, 

30 

and wherein the saturated fatty acid residue content of the triglycerides is less than 

45 % by weight of the total fatty acid residues in the triglycerides. 

It will be understood that S and U may be single fatty acids residues or, more 

typically, mixtures of different fa~ acid residues. 

3 

-86-



5 

In a second aspect, the invention provides a method of producing a baked product 

which comprises preparing a mixture and baking the mixture, and which 

comprises the step of incorporating the composition of the invention in the 

mixture. 

A third aspect of the invention is a method of producing an iced confectionery 

product which comprises applying to a baked product an icing comprising the 

composition of the invention. 

10 A further, fourth aspect of the invention is the use of the composition of the 

invention as an ingredient in baking. 

15 

A fifth aspect of the invention is a bakery composition comprising the 

composition of the invention and one or more other baking ingredients. 

The invention also provides, in a sixth aspect, an icing composition comprising the 

composition of the invention, sugar and water. 

A seventh aspect of the invention is a baked product comprising the composition 

20 of the invention. 

In a further, eighth aspect, the invention provides a method of producing the 

composition of the invention, which comprises blending a mixture of fats 

including (i) an interesterified palm olein with an iodine value of 45 to 70 and (ii) 

25 a palm oil fraction with an SUS-content of less than 50 wt% and an SSS-content 

of at least 20%. 

The present invention is based on the finding of a fat composition which has 

particularly beneficial properties when used in bakery applications and in 

30 confectionery icing. The composition has a low SAFA and a low trans fatty acid 

content and yet can have desirable organoleptic properties, including structure and 

appearance of the finished product and mouth feel. The composition can also be 

produced economically on a commercial scale. 
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The composition of the invention may be produced as a blend of fats including (i) 

an interesterified palm olein with an iodine value of 45 to 70 and {ii) a palm oil 

fraction with an SUS-content of less than 50 wt% and an SSS-content of at least 

5 20 wt%. For example, the blend of fats may include (i) an interesterified palm 

olein with an iodine value of 50 to 70 and (ii) a palm oil fraction with an SUS­

content of less than 40 wt% and an SSS-content of at least 25 wt%. More 

preferably, the blend is a blend of at least three components, further comprising a 

liquid oil. Suitable liquid oils include canola oil. 

The composition of the invention preferably has a S2U content of less than 35 % 

by weight, more preferably less than 30 % by weight, such as from 24 to 28 % by 

weight. Typically, SUS content is from 10 to 18 % by weight (such as from 12 to 

16 % by weight). The content of SSU is typically 8 to 16 % by weight (such as 

15 from 10 to 14 % by weight). 

The S3 content of the composition of the invention is preferably greater than 8 %, 

such as from 8 to 12 % by weight. 

20 The SU2 content of the composition is preferably from 15 to 30 % by weight, 

more preferably from 20 to 24 % by weight. The USU content is typically from 2 

to 6 % by weight. The SUU content is typically from 10 to 25 % by weight, such 

· as from 16 to 20 % by weight. 

25 The U3 content of the composition is preferably from 30 to 50 % by weight, such 

as from 35 to 45 % by weight. 

The weight ratio of S2Ln to S20 in the compositions of the invention (where Ln is 

linoleic acid {Cl8:2) and O is U other than Ln) is preferably less than 0.40, more 

30 preferably less than 0.30. 
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The weight ratio of (saturated fatty acid residues having 18 to 24 carbon atoms) I 

(saturated fatty acid residues having 16 carbon atoms) in the total S content of the 

triglycerides in the compositions of the invention is preferably less than 0.15. 

5 Fatty acids (and their residues) are sometimes expressed in the form Cx:y, where x 

is the number of carbon atoms in the fatty acid ( or residue) and y is the number of 

carbon-carbon double bonds. 

The preferred Cl 6:0 fatty acid content of the composition is from 20 to 40 % by 

10 weight, preferably from 25 to 35 % by weight. Preferably, the composition has a 

C18:l content of from 30 to 60 % by weight, such as from 40 to 50 % by weight. 

The C18:2 content is preferably from 6 to 20 % by weight, such as from 10 to 16 

% by weight. The preferred C18:0 content of the composition is less than 5 % by 

weight, such as from 2 to 4 % by weight. All percentages of fatty acids are based 

15 on the weight of the total fatty acid residues in the triglycerides. 

The triglycerides of the composition of the invention contain less than 3 % of 

arachidic and behenic acid residues based on the total fatty acid residue content of 

the triglycerides. Preferably, they contain less than 2 % or less than 1 % by 

20 - weight of arachidic and behenic acid residues. 

The saturated fatty acid residue (SAFA) content of the triglycerides in the 

composition of the invention is preferably less than 40 % by weight of the total 

fatty acid residues in the triglycerides. The preferred total content of 

25 polyunsaturated Cl8:2 and C18:3 fatty acid residues is preferably less than 25 % 

by weight, more preferably less than 20 % by weight, such as 10 to 20 % by 

weight of the total fatty acid residues in the triglycerides. The preferred total 

content of monounsaturated Cl8:1 and C20:1 fatty acid residues is preferably 

from 35 to 60 % by weight, more preferably from 40 to 50 % by weight, based on 

30 the total fatty acid residues in the triglycerides. 

In a preferred embodiment of the invention, the triglyceride content of the 

composition is: 
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8 to 15 % SSS, 

11 to 18 % SUS 

8 to 16 % SSU 

5 18 to 25 % SU2 and 

at least 35 % U3. 

wherein all percentages are by weight based on total triglycerides. 

10 The composition of the invention preferably has an N 10 of 20 to 50, more 

preferably from 30 to 40. Additionally or alternatively, the composition 

preferably has an N20 of 10 to 35, more preferably from 15 to 30. Additionally or 

alternatively, the composition preferably has an N 30 of less than 18, more 

preferably from 3 to 15. These N values are based on unstabilised fats. Thus, the 

15 term Nx refers to solid fat content, measured by NMR pulse techniques on 

unstabilized fats. Unstabilized meaning that the fat was melted at 80 °C, kept at 

60 °C for 5 minutes, cooled to 0 °C, kept at 0 °C for 1 hour and kept at 

measurement temperature for 30 minutes. 

20 Preferably, the composition of the invention is essentially free of trans fatty acid 

residues. For example, the composition may contain trans fatty acid residues in 

the triglycerides in an amount of less than 1 % by weight, more preferably less 

. than 0.5 % by weight, such as less than 0.1 % by weight. Typically, the only trans 

fatty acid residues present in the compositions will be the low levels that occur in 

25 the natural products from which the composition is preferably derived. 

The compositions of the invention are vegetable fats. By this, we mean that the 

fat compositions are principally or wholly derived from fats from vegetable 

sources,· either directly or indirectly, rather than being derived from animals. 

30 Typically, the compositions of the invention will comprise at least 50. % by weight 

of fats derived from vegetable sources, more preferably at least 60 % by weight, 

such as at least 70 %, at least 80 %, at least 90 % , at least 95 % or even 100 % by 

weight. 
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The compositions of the invention may be produced by blending commercially 

available fats. For example, the compositions may be produced by a method 

which comprises blending a mixture of fats including (i) an interesterified palm 

5 olein with an iodine value of 45 to 70 and (ii) a palm oil fraction with an SUS­

content of less than 50 wt% and an SSS-content of at least 20 wt%. An example 

of (i) is interesterified palm oleine having an iodine value of 55. An example of 

(ii) is palm stearine having an iodine value of 3 5. Preferably the mixture of fats is 

a blend of at least three components, further comprising a liquid oil, such as 

10 canola oil. The amounts of the components of the blend are selected so as to 

achieve the desired triglyceride composition. When a three component blend of 

(i), (ii) and liquid oil is used, the weight amounts are typically 20 to 50 % (more 

preferably 30 to 40 %) liquid oil, 30 to 50 % (more preferably 38 to 48 %) of (i) 

and 10 to 30 % (more preferably 15 to 25 %) of(ii). General methods ofblending 

15 fats, and apparatus for this purpose, are well known in the art. 

Compositions of the invention may be used as shortening in bakery products or as 

components of icing compositions for confectionery. Compositions of the 

invention may impart one or more beneficial properties to the finished product 

20 including mouthfeel, appearance, structure (including, for baked products, crumb 

firmness) and/or aeration. 

For shortening, the compositions may be used alone or in combination with one or 

more conventional fats. Preferably, the compositions are used alone. Bakery 

25 products are typically baked in an oven and include cakes, cookies, biscuits, buns 

and bread. 

Bakery compositions of the invention comprise the composition of the invention 

and one or more other baking ingredients, such as flour or baking colourants or 

30 preservatives. 

Icing compositions of the invention comprise the composition of the invention, 

sugar (e.g., sucrose) and water. The compositions are typically used to apply a 
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partial or complete coating of icing to confectionery products such as cakes, buns, 

cookies or biscuits. The icing compositions optionally comprise one or more 

flavouring agents and/or one or more colourants and may comprise one or more 

other fats. 

All publications, patents and patent applications are incorporated herein by 

reference. While in the foregoing specification this invention has been described 

in relation to certain preferred embodiments thereof, and many details have been 

set forth for purposes of illustration, it will be apparent to those skilled in the art 

10 that the invention is susceptible to additional embodiments and that certain of the 

details described herein may be varied considerably without departing from the 

basic principles of the invention. 

The following non-limiting examples illustrate the invention and do not limit its 

15 scope in any way. In the examples and throughout this specification, all 

percentages, parts and ratios are by weight unless indicated otherwise. Fatty acid 

(residue) contents are expressed by weight based on the weight of the total fatty 

acid residues in the triglycerides, calculated as free (i.e., hydrolysed) fatty acids. 

Triglyceride contents are expressed by weight based on the weight of total 

20 triglycerides present in the composition. 

25 

Examples 

Example} 

Preparation of reduced saturate shortening 

A reduced saturate fat blend according to the invention was prepared by blending 

together three components: (1) commercially available refined, bleached and 

deodorized canola oil purchased locally; (2) commercially available refined, 

30 bleached deodorized palm stearine with an iodine value of 35, obtained from 

Loders Croklaan USA (Channahon, IL); and (3) commercially available fully 

interesterified palm olein with an iodine value of 55 (refined, bleached and 

deodorized), obtained from Loders Croklaan USA. 
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The components were melted and blended together in a tank to a final weight of 

91 kg (200 pounds) according to the formula below: 

5 Canola Oil 33 kg (72 lbs) 

19 kg (42 lbs) Palm Stearine (IV35) 

Interesterified Palm Oleine (IV55) 39 kg (86 lbs) 

The blend was stirred to fully mix the components and passed through three 

10 cooling tubes with agitation to crystallize the blend into a smooth, semi-solid mass 

suitable for use as a bakery shortening. This product was then evaluated for 

functionality in baked goods. 

Analysis 

15 

The product of Example 1 has the following calculated triglyceride composition: 

Weight% 

sss 10 

SUS 14 

ssu 12 

usu 4 

suu 18 

uuu 42 

In more detail, the composition is as follows: 

20 

Weight% 

sss 10 

sos 11 

sso 9 

SLnS 3 

SSLn 3 

oso 4 

S00 11 
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SOLn 

000 

3+ 

7 

19 

23 

The following is the calculated fatty acid content of the product: 

Weight% 

C14:0 1 

C16:0 31 

C18:0 3 

C18:1 46 

C18:2 13 

C18:3 4 

C20:1 1 

Others 1 

The calculated N Values {unstabilised) of the product are: 

% 

N10 37.08 

N20 23.89 

N25 18.41 

N30 13.69 

N35 9.62 

N40 6.72 

Example 2 

1 O Evaluation of reduced saturate bakery shortening pretJared in Example I 

A cookie was prepared with the shortening from Example I. This was almost 

indistinguishable in texture and mouthfeel from cookies made with a high saturate 

shortening {50 % saturates). The advantage over a simple blend of canola oil and 

15 palm stearine (IV35) with 35% saturates, was the ability of the shortening to 

cream with the sugar and maintain aeration. Finished cookies prepared with 
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simple blends lacked desired structure, exhibited excess spread, crumb firmness 

(lack of tenderness) and had greasy/oily mouthfeel. 

Example 3 

5 Use ofblend of Example 1 in cake icing 

Cake icing was prepared by blending the reduced saturated shortening from 

Example 1 with confectionery sugar, shortening and water, followed by aeration 

in a Hobart mixer. The icing was comparable to a high saturate shortening ( 50 % 

10 saturates) with respect to texture and degree of aeration (as measured by specific 

gravity) immediately after manufacture and during subsequent storage. 

For comparison, another formula with reduced saturates (also approximately 35 % 

saturates) was made from a simple blend of canola oil and palm stearine (IV35) 

15 that was solidified according to Example 1. Icings prepared with this blend 

aerated well initially, but quickly lost structure and aeration during storage. As a 

result, this icing had an undesirable shiny/oily appearance and a gritty mouthfeel. 
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5 

CLA™S 

1. A vegetable fat composition comprising glycerides, wherein the 

triglyceride content of the composition is: 

6 to 20 % SSS, 

5 to less than 20 % SUS 

5 to less than 25 % SSU 

10 to 39 % SU2 and 

10 at least 20 % U3, 

wherein S is a saturated fatty acid residue having 16 to 24 carbon atoms and U is 

an unsaturated fatty acid residue having at least 18 carbon atoms and all 

percentages are by weight based on the total triglycerides present in the 

15 composition, 

the weight ratio SUS/SSU is between 0.5 and 2.0, 

the weight ratio of (saturated fatty acid residues having 18 to 24 carbon atoms) / 

20 (saturated fatty acid residues having 16 carbon atoms) in the total S content of the 

triglycerides is less than 0.2, 

25 

and the triglycerides contain less than 3 % of arachidic and behenic acid residues 

based on the total fatty acid residue content of the triglycerides, 

and wherein the saturated fatty acid residue content of the triglycerides is less than 

45 % by weight of the total fatty acid residues in the triglycerides. 

2. Composition .as claimed in Claim 1, which is a blend of fats including (i) 

30 an interesterified palm olein with an iodine value of 45 to 70 and (ii) a palm oil 

fraction with an SUS-content of less than 50 wt% and an SSS-content of at least 

20wt%. 
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15 

20 

25 

3. Composition as claimed in Claim 2, which is a blend of fats including (i) 

an interesterified palm olein with an iodine value of 50 to 70 and (ii) a palm oil 

fraction with an SUS-content of less than 40 wt% and an SSS-content of at least 

25 wt%. 

4. Composition as claimed in Claim 2, which is a blend of at least three 

components, further comprising a liquid oil. 

5. Composition as claimed in Claim 4, wherein the liquid oil is canola oil. 

6. Composition as claimed in Claim 1, wherein the S2 U content is less than 

35%. 

7. Composition as claimed in Claim 1, wherein the S3 content is greater than 

8%. 

8. Composition as claimed in Claim 1, wherein the weight ratio of (saturated 

fatty acid residues having 18 to 24 carbon atoms) I ( saturated fatty acid residues 

having 16 carbon atoms) in the total S content of the triglycerides is less than 0.15. 

9. Composition as claimed in Claim 1, wherein the saturated fatty acid 

residue content of the triglycerides is less than 40- % by weight of the total fatty 

acid residues in the triglycerides. 

10. Composition as claimed in Claim 1, wherein th~ triglyceride content of the 

composition is: 

8 to 15 % SSS, 

11 to 18 % SUS 

30 8 to 16 % SSU 

18 to 25 % SU2 and 

at least 35 % U3. 

14 

-97-



5 

IO 

15 

20 

11. Composition as claimed in Claim 1 having an N 10 of 20 to 50. 

12. Composition as claimed in Claim 1 having an N 10 of30 to 40. 

13. Composition as claimed in Claim 1 having an N2o of 10 to 35. 

14. Composition as claimed in Claim 1 having an N20 of 15 to 30. 

15. Composition as claimed in Claim 1 having an N 30 ofless than 18. 

16. Composition as claimed in Claim 1 having an N 30 of3 to 15. 

17. Composition as claimed in Claim 1 which is essentially free of trans fatty 

acid residues. 

18. A method of producing a baked product which comprises preparing -a 

mixture and baking the mixture, and which comprises the step of incorporating the 

composition of Claim 1 in the mixture. 

19. A method of produced an iced confectionery product which comprises 

applying to a baked product an icing comprising the composition of Claim 1. 

20. The use of the composition of Claim 1 as an ingredient in baking. 

25 21. Bakery composition comprising the composition of Claim 1 and one or 

more other baking ingredients. 

22. Icing composition comprising the composition of Claim 1, sugar and 

water. 

30 

23. Baked product comprising-the composition of Claim 1. 

24. I~ confectionery product comprising the composition of Claim 1. 
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• 
25. A method of producing the composition of Claim 1, which comprises 

blending a mixture of fats including (i) an interesterified palm olein with an iodine 

value of 45 to 70 and (ii) a palm oil :fraction with an SUS-content of less than 50 

5 wt% and an SSS-content of at least 20 wt%. 

26. Method as claimed in Claim 25, wherein the mixture of fats is a blend of at 

least three components, further comprising a liquid oil. 
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ABSTRACT 

FAT COMPOSITION 

A vegetable fat composition comprises glycerides, wherein the triglyceride 

5 content of the composition is: 

6 to 20 % SSS, 

5 to less than 20 % SUS 

5 to less than 25 % SSU 

10 10 to 39 % SU2 and 

at least 20 % U3, 

wherein S is a saturated fatty acid residue having 16 to 24 carbon atoms and U is 

an unsaturated fatty acid residue having at least 18 carbon atoms and all 

15 percentages are by weight based on the total triglycerides present in the 

composition, 

the weight ratio SUS/SSU is between 0.5 and 2.0, 

20 the weight ratio of (saturated fatty acid residues having 18 to 24 carbon atoms) / 

( saturated fatty acid residues having 16 carbon atoms) in the total S content of the 

triglycerides is less than 0.2, 

and the triglycerides contain less than 3 % of arachidic and behenic acid residues 

25 based on the total fatty acid residue content of the triglycerides, 

and wherein the saturated fatty acid residue content of the triglycerides is less than 

45 % by weight of the total fatty acid residues in the triglycerides. The 

composition may be used to produce baked products and iced confectionery 

30 products. 
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Best Available Copy 

EP O 555 917 A1 

Non-temper confectionery fats consisting substantially of triglycerides that are capable of crystallization 
in the .B-crystal form and contain an externally added, minimal working amount of a fat component that is 
itself capable of stabilizing .8'-crystals, wherein the fat component capable of stabilizing the .8'-crystals 
comprises at least a vegetable triglyceride of the SSO-type and/or a triglyceride of the S3-type (S = 

5 saturated fatty acid C,0-~4; 0 = oleic acid), are the subject of British Patent Application 9121578.0. 
Although the use of these fat blends in confectionery products is mentioned in this British Patent 

Application, application of the fats in filling fats is only disclosed in a very generic sense. Fat blends for 
filling fats need to be softer than fat blends for other confectioneries. 

From US 3,492,130 triglyceride compositions are known that are temperable and that are good 
10 compatible with cocoa butter. These compositions contain 70-95 wt% SOS-fats, 5-30 wt% SUU + SSU 

(1 :1 )·fats and about 1 % SSU/U2S·fats. In EP 78,568 margarine fats are disclosed that comprise 3-9% Sa; 
32-50% SUS, 5-12% SSU and 20-32% SOO/SLS fats. According to EP 347,006 fats for butter-like spreads 
are composed of 1·9% Sa; 30-50% SOS; 5-12% SSO, while the remainder consists of SOO and SLS-fats. 
In none of these references an application of the fats as filling fats is mentioned, while also the role of the 

15 SUS/SSU ratio for the product properties was not understood. 
We have now found a new cool-melting, non-temper, non-trans filling fat comprising a fat blend having 

the following composition : 
• 35-80 wt.%, preferably 51-80 wt.%, and most preferably 55-70 wt% of SUS; 
- less than 5 wt.%, preferably less than 3 wt.%, of Sa'; 

20 - 7-60 wt%, preferably 10-50 wt% of (U2S + Ua) 
- less than 40 wt.% of SSU; 

25 

• the weight ratio 

being< 6, 
wherein 

fill.§ 
ssu 

30 S = saturated fatty acid having 16-18 C atoms; 
S' = saturated fatty acid having 10-24 C atoms; 
U = unsaturated fatty acid having 16-22 C atoms, in particular C18,1. 
The preferred fat compositions are derived from palm fat so that the SUS component of the fat is 

mainly POP. Therefore, our new fats contain at least 35 wt.% of C16:o, in particular at least 45 wt.% of C1 6,0, 

35 and less than 8 wt.% of C18,0, in particular less than 6.5 wt.%. 
The SSU component of the fat blend is preferably a PPO fat (P = palmitic; 0 = oleic). These fats are 

obtainable by an enzymic process as described in our European Patent Applications EP 209 327 and 
91300496. However, also StSTO, as obtainable according to European Patent Application 9130551.6, can be 
applied (St = Stearic). 

40 The Sa' component of our new compositions might contain one type of fatty acid; however, it is 
preferred to use S3' of the type S1 S2 S1 , wherein S1 and S2 are both saturated fatty acids having C1 o ·C24; 
however, the carbon numbers of S1 and S2 differ by at least two. An example thereof is PStP, which is 
obtained by the hardening of a palm mid-fraction. It should be emphasized that the maximum amount of Sa' 
present in the composition is 5 wt%. If a fat blend, however, contains only minor amounts of S3' and 

45 problems arise upon crystallisation of the fat, it is possible to raise the 83' content, however, remaining 
below the maximum amount of 5 wt%. 

Very suitable fat blends display N2o (not-stab; NMR-pulse) values of at least 20, preferably at least 
40%. These values are measured after subjecting the fat to the following T-regime: melt at 80 • C; cooling 
from 80 • C to 60 • C; keep it 10 min. at 60 • C, 1 hr at 0 • C; 0.5 hr at 20 • C. 

50 Our invention also concerns confectionery products consisting at least partly of a filling fat, wherein the 
fat component of the filling fat has the composition of our new cool-melting, non-temper, non-trans filling 
fats. 

The fillings can further contain cocoa powder, milk powder, such as full cream milk powder ( = FCMP), 
sugar and emulsifier, e.g. lecithin. 

55 The following Examples will illustrate our invention further. 
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EXAMPLE I 

Chocolate filling compositions were prepared according to the following recipe : 

• Dark chocolate 
• Fat blend 
• FCMP 
• Sugar 
• Lecithin 
Total fat content : 

18 wt.% 

47 wt.% 
10 wt.% 
25 wt.% 

0.4 wt.% 

55.5 wt.% 

In these compositions, fat blends A, B and C were applied; the composition of these fats is given in 
Table I. 

TABLE I 

Blend A B .. 

Sa 2.6 2.2 
SUS 77.7 67.7 
ssu 16.0 13.7 
U2S + Ua 4.6· 17.9 
SUS/SSU 4.8 4.9 

C1e:o 55.3 51.1 

C1a,o 6.9 6.1 

• not according to invention . 
.. N20 (n.s.) = 61 

C 

2.3 
70.6 
14.3 
14.4 
4.9 

52.2 
6.4 

The fillings were prepared by mixing of the dark chocolate, the FCMP and the sugar in a Hobart mixer 
at 50 • C with about 15% of the amount of fat (A, B or C) on product. The mixture was refined in a triple 
roller mill. The remainder of the fat and the lecithin were mixed with the blend thus obtained in a Hobart 
mixer at 50 • C. The filling was cooled to 30 • C and poured into aluminium cups. 

35 The fillings were placed in cabinets at 20 • C and at 25 • C and stored for 2 months. 

40 

45 

50 

After storage for 1 week at 20 • C, the samples were evaluated by a trained taste panel. A scale from 1 
to 9 was set up for hardness, meltdown and coolness, the scale being: 

Hardness 1 = soft 9 = very hard 
Meltdown 1 = very slow 9 = very fast 
Coolness 1 = not cool 9 = very cool 

The results were : 

Sample A B C 

Hardness 9.0 4.0 4.5 
Meltdown 2.0 6.5 5.5 
Coolness 2.0 5.0 5.5 

Consequently, sample A was too hard, had a slow meltdown and was not cool. 
After storage of the samples for 1 month at 20 • C or 25 • C, no bloom was found. 

55 
EXAMPLE 2 

Another filling was prepared by mixing of cocoa powder, FCMP, sugar and about 20% of the fat on 
product in a Hobart mixer at 50 • C. The mixture was refined in a triple roller mill and conched for three 
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hours at 50 • C along with a further 15% of the fat on product. The lecithin and the remaining fat were added 
and the filling was conched for a further hour. It was cooled to 30 • C and poured into aluminium cups. The 
fillings were placed in cabinets at 20 • C and at 25 • C and stored for 2 months. Consequently, the following 
recipe was used : 

- Cocoa powder 10/12 
- Fat blend 
- FCMP 
- Sugar 
• Lecithin 
Total fat 

13 wt.% 
52 wt.% 
10 wt.% 
25 wt.% 

0.4wt.% 
55.8 wt.% 

The fat blends applied were fats D and C (see Table II). 

TABLE II 

Blend D 

S3 1.5 
SUS 61.2 
ssu 6.0 
U2S + U3 31.8 
SUS/SSU 10.2· 

C,e,o 46.9 
C,a,o 5.4 

* not according to invention 
n N20 (n.s.) = 66 

en 

2.3 
70.6 
14.3 
14.4 

4.9 
51.2 
6.4 

An evaluation of the samples with fats D and C resulted in a coolness value after 1 week at 20 • C of : 
4.0 for sample D 
6.3 for sample C 
After 1 month' storage at 20 • C and 25 • C, sample D showed bloom, whereas sample C showed no trace of 

35 bloom. 

Claims 

1. Cool-melting, non-temper, non-trans filling fat comprising a fat blend having the composition : 
40 % SUS = 35-80 wt.%, preferably 51·80 wt.%; 

45 

50 

% S3' = less than 5 wt.%, preferably less than 3 wt.%; 
% (U2S + U3) = 7-60 wt.%, preferably 10·50 wt.%; 
% SSU = less than 40 wt.%. 
weight ratio 

s = 
S' = 
u = 

SUS< 6. 
ssu 

saturated fatty acid having 16· 18 C atoms; 
saturated fatty acid having 10·24 C atoms; 
unsaturated fatty acid having 16·22 C atoms, in particular C, 8,1. 

2. Cool-melting, non-temper, non-trans filling fat according to claim 1, wherein the fat blend has an SUS-
55 content of 55-70 wt%. 

3. Cool-melting, non-temper, non-trans filling fat according to Claims 1 or 2, wherein the SUS component 
is derived from a palm fat. 

4 
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4. Cool-melting, non-temper, non-trans filling fat according to Claims 1 ·3, wherein the fat contains at least 
35 wt.% of C1a,o and less than 8 wt.% of C1a,o-

5. Cool-melting, non-temper, non-trans filling fat according to Claim 4, wherein the C,a,o content is at least 
5 45 wt.% and the C18,0 content is less than 6.5 wt.%. 

6. Cool-melting, non-temper, non-trans filling fat according to claims 1·5, wherein the fat blend displays an 
N20 (n.s.) of at least 20, preferably at least 40. 

10 7. Confectionery product consisting at least partly of a filling fat, wherein the fat component of the filling 
fat has a composition according to Claims 1·6. 
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Several types of confectionery fats are known. The most sophisticated cocoa butter like of those are tri­
glyceride compositions that require tempering when used in confectionery products. This tempering is meant 
to transfer the crystal form of the fat components from unstable (a or p1) to stable (P) forms. When tempering 
and cooling, carried out to solidify the confectionery product is not performed this change in crystal form will 

5 proceed in the confectionery product, albeit slowly leading to undesirable phenomena, such as so called bloom­
ing of the confectionery product 

Although fats are known that do not need tempering, because the triglycerides easily crystallize directly 
into their most stable crystal form (usually P1), those fats have other disadvantages. Examples of such fats 
are triglyceride compositions high in trans fatty acids and triglycerides compositions high in !auric fatty acids. 

10 The trans acids however are considered as rather unhealthy, whereas the laurics are easily hydrolyzed, re­
sulting in the development of an undesirable taste. Therefore the confectionery industry has already been look­
ing for a long time for confectionery fats that do not need to be tempered, and that do not display the disad­
vantages of trans and/or !auric fats. 

We have found a solution for the above problem. We have found new fat compositions, that do not need 
15 to be tempered and, that do not contain trans acids or !auric fats. Those new fat compositions consist predom­

inantly of triglycerides with more than 50 wt% SOS-type triglycerides that are capable of crystallization in the 
p crystal form, and contain an externally added, minimal working amount of a fat component, capable itself of 
stabilizing p1 crystals, wherein the fat component capable of stabilizing the p1 crystals at least comprises a 
vegetable triglyceride of the SSO-type and/or a triglyceride of the S3-type, also containing an SOO-type trigly-

20 ceride in such an amount that the weight ratio SSO:SOO is at least 3.0, preferably at least 5.0, while the StP 
weight ratio of the total fat composition is less than 1.0, wherein S = saturated fatty acid CwC24; 0 = oleic 
acid; St= stearic acid; P= palmitic acid and U= unsaturated fatty acid C18-C22• Any combination of saturated 
fatty acids can be used for SSC, and similarly for S3• 

The main component of those compositions, capable of crystallization in the p crystal form is preferably 
25 a fat high in POP, in particular more than 50 wt% of POP, more preferably more than 70 wt% of POP is present 

in this fat (P = palmitic acid). Suitable fats are palm mid fractions, as obtainable from dry- or wet fractionation 
of palm oil. The most preferred fat is obtained from a double wet fractionation of palm oil. 

However, also fats, high in StOSt, in particular more than 50 wt% of StOSt can be stabilized in this way. 
Examples thereof are cocoa butter, shea and illipe and fractions thereof. Of course also mixtures of fats high 

so in POP and high in StOSt can be stabilized. 
From US 3,492,130 compositions are known that are temperable to stable triple chain length beta­

crystalline forms. These compositions consist of 60-95 wt% of SUS-triglycerides and 40-5 wt% of an equimo­
lecular proportion of triglycerides of the type SUU and SSU (S= sat.C16-C 18, U= unsat. C16-C 18). It is further 
stated (column 3, lines 28-40) that temperable compositions cannot be obtained, if SUU or SSU are omitted 

35 or when small amounts of S3 are added. We have aimed for triglyceride-compositions, capable of crystallisation 
in the p-crystal form, that contain small amounts of SSU and/or S3 in order to stabilize them in the P1-crystal 
form. These compositions must have the triglyceride composition according to our invention. 

According to EP 23 062 triglycerides compositions are aimed for, which can be used as cocoa butter re­
placers in amounts up to 100% of the added cocoa butter in chocolate. These compositions should temper 

40 under the same conditions as cocoa butter to P-3 crystals. The triglycerides comprise a blend of 75-99 wt% 
of SUS1, and less than 13 wt% of a mixture of SUU and SSU which blend displays an StP weight ratio of 1.2 
to 2. The compositions according to our invention are meant to stabilize the p1-crystal form. Herefore, SSU 
and/or S3 is added, the StP weight ratio of this additive being less than 1.0. 
Structural margarine fats with the composition: 

45 3-9 % S3 
32-50% sos 
5-12 % SSO and 
20-32% SSO/SLS are disclosed in EP 78 568. 
Our invention does not concern margarine fats. Therefore, our basic triglycerides must contain more than 50 

50 wt% sos. 
In FR 2 334 747 it is disclosed that the solidification rate of fats, e.g. cocoa butter, can be increased by 

addition of a small amount of a trisaturated triglyceride (tri-stearin according to the examples). Nothing is dis­
closed about the stabilisation of P1-crystals in fats capable of crystallisation in p.crystal form. 

Although the triglyceride, capable of crystallization in the p crystal form in general will contain some SSO 
55 and/or S3, the amount of SSO and/or S3 is insufficient to stabilize the p1 crystal form. Therefore it is necessary 

to add externally an effective (= minimum working) amount of SSO, S3, or a mixture thereof. The amount of 
SSO in the total fat composition, so including the naturally occurring SSO-fat, should be at least 8 and at most 
40 wt"/o, preferably 10-20 wt"/o. The SSO component is preferably derived from palmitic and/or stearic as satu-
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rated fatty acids. Useful fats are PPO, as obtainable according to our enzymic process as described in our Eu­
ropean patent applications EP 209 327 and EP 496 456 and StStO, as disclosed in our European patent ap­
plication 91305516. The addition of S3 to amounts from 2 up to 20 wt%, preferably 3-15 wt% based on the total 
fat composition leads also to improved fats. · 

In fact we have found that filling fats are in particular improved by the addition of SSC-fats; coating fats 
are in particular improved by the addition of S3'SSO-combinations. However, this does not mean that incor­
poration of other fats, within the scope of our invention, does not lead to improvement. 

The best results are obtained when in combination with the SSC component also an S3 fat is added to the 
composition. However the amount of S3 that can be added is limited to maximum 20 wt% (preferably less than 
15%); using more than 20 wt% of S3 would lead to unacceptable waxy products. The S3-fat might contain one 
type of fatty acid, however it is preferred to use S3 of the type S'S"S', wherein S1 and s• are both saturated 
fatty acid with C10-~4• however the carbon numbers of S' ands• differ by at least two. An example of such a 
fat, that can be obtained from the hardening of a palm mid fraction, is PStP. A preferred amount of S'S"S' is 
2-10 wt% on total fat (so including any natural occurring S3 as well). 

In order to obtain the desired properties of our fat compositions we found that it is advantageous when 
the POP/SSO - weight ratio of the fat is kept below 6. 

Very good fat compositions were obtained, when the amounts of SSO and S3 that are added to the basic 
fat are such, that the N-30-values of the total fat composition, when measured after stabilization and when 
measured without stabilization meet the requirements of: 

N30 (stab) < 4
_
0 

N30 (unstab) 
Unstabilized fats were measured after the following regime: melt at 80°C; 5 mins. at 60°C; 1 hr at 0°C; 30 

mins at 30°C. Stabilized fats were measured after the following regime: melt at 80°C; 5 mins at 60°C; 90 mins 
at 0°C; 40 hrs at 26°C; 90 mins at 0°C; 60 mins at 30°C. 

It is preferred when this ratio is less than 3.0. 
The invention also concerns the use of the fat compositions according to the invention as 131- stabilized 

triglyceride compositions. 
Also the use of our fat compositions as 131-stabilized triglyceride compositions in confectionery filling fat 

or in confectionery coating fat is part of the invention. 
Further non-tempered chocolate compositions, and products made thereof, that contain our new fat com­

positions are part of our invention. In those chocolate compositions the SSU-content of the fat phase should 
be more than 12 wt%, preferably more than 15 wt%. 

For completeness sake it is disclosed that the product PStP and its use for 131 stablization are known from 
EP 369 516. The use of this fat for stabilization of 131 fat crystals in confectionery fats, i.e. fats with more than 
50 wt% of SOS-triglycerides is, however, not disclosed therein. From EP 354.025 it is known that addition of 
SSU-containing fat compositions (U = unsaturated fatty acid) to hardbutters can improve the bloom behaviour 
of the hardbutter. However in this last EP-document nothing is disclosed about the addition of the SSU-com­
ponent to triglycerides that crystallize in the 131 crystal form. The SSU is added to e.g. cocoa butter, whereupon 
the blend is tempered, or to a tempering type hardbutter (New SS-7) or Melano-STS (= trans containing fat), 
which do not crystallize in the 131 crystal form. Moreover, nothing is disclosed about the use of combinations 
of SSC and S3. 

Example I 

45 The following fatblends were made: 
1. Palm mid fraction (= PMF) 
2. PMF + 6 wt% P3 
3. PMF + 6 wt% PStP 
4. PMF + 9 wt% PStP 

50 5. PMF + 6 wt% PStP + 12 wt% PPO 
The particulars of the fats, mentioned above are: 

PMF : contains 2% S3 and 70% SOS its FAME being: 55% C16; 6% C18,0 33% C18,1; 4% C18,2; 0.5% C20:0 
So it consists for about 85% of POP. 

PStP: 
55 PPO: 

contains 20% S3 other than PStP 80% PStP 
contains 6. 7% S3; 2% SOS; 77% SSC; 
4.5% SSLn; 1 % SQQ; 8% OSO; 
0.5% SOLn 

3 
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7.5% C,u,; 33.7% C,s,,; 2% C,a:2 
P3 was a palm top fraction, containing more than 90 wt% P3 (P= palmitic acid). 

5 Those fat blends were used for the preparation of coatings with the following basic composition: 

10 

15 

20 

CP 10/12 

Fatblends* 

SMP 

Sugar 

Lecithin 

Total fat content 

ratio cocoabutter: fatblend 

wt% 

14 

31 

7 

48 

0.4 

32. 5 

5:95 

• blends 1-5 were used successively 

25 For evaluation purposes corks were hand enrobed and bars were moulded with the different coating-com-
positions. The enrobed corks were passed down a cooling tunnel, using a T-regime of 15°C/10°C/15°C; total 
residence time 5 minutes. 
The bars were cooled at 13°C in a static cooling tunnel. N30-values, stabilized and unstabilized were measured 
of the fatblends 1-5 using the standard NMR-technique. 

30 The results mentioned in tables I (= for the Corks) and II (= for the bars) were obtained. 

Example II 

The following fat blends were made: 
35 6. PMF + 12 wt% PPO 

7. PMF + 18 wt% PPO + 3 wt% PStP 
8. PMF + 12 wt% PPO + 6 wt% PStP 
9. PMF + 18 wt% PPO + 3 wt% hard stock 
10. PMF + 18 wt% PPO + 3 wt% P3 

40 The same fat components were used as mentioned in Example I. 
The hard stock fat, so an S3 type fat, had the following composition: 20% C12; 8% C14; 24% C16; 44% C18,0; 

0.5% C18,1 and 0.5% C, 8:2, Carbon nos.: 4.1% C30-C38; 4.1% C40; 9.8% C42; 12.5% C44; 21.4% C48; 23% C48; 

10.6% C50; 9% Cs2 and 5.3% C54. 
Those blends were used in the same way for the preparation of coatings and bars with the same basic 

45 composition as given in Example I. 

50 

55 

The corks were subjected to the same regime as described in example I. 
The products were stored at 20°C, 25°C and 30°C and were evaluated. The results are mentioned in tables V­
VIII. The bars and corks were also evaluated by subjecting them to a severe T-cycHng regime (20 ➔ 32°C every 
12 hrs). The results are mentioned in Tables Ill and IV. 
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TABLE IV 

Evaluation of corks under severe T-cycling regime 

5 Fat blend bloom after days loss of gloss after days 

6 - -
7 22 2 

10 8 - -
9 12 3 

10 6 3 

15 

Table V 

20 
BARS 

! 
Bloom i 

20°c 25°C 30°c 
! 

i 
I 

Day 6 7 9 10 6 7 9 10 I 6 7 9 10! 

25 
I ! ·-· .. I 

0 5 5 5 5 5 5 5 5 5 5 5 s: - -·-
sl 

' 

... ·s1 1 5 5 5 5 5 5 5 5 5 5 
2 5 5 5 5 5 5 5 5; i 5 5 5 5 .... ·-
3 5 5 5 5 5 5 5 Si 5 5 5 5 .. 
4 5 5 5 5 5 5 5 5 5 5 5 5 

30 ·-1-

5 5 5 5 5 5 5 5 s 5 5 5 5 
6 5 5 5 5 5 5 5 5 5 5 5 5 -· 
7 5 5 5 5 5 5 5 5 5 5 5 5 --
8 5 5 5 5 5 5 5 5 5 5 5 s 

35 
9 5 5 5 5 5 5 5 5 5 5 5 5 

13 5 5 5 5 5 5 5 5 5 5 5 5 ... "~ 

20 5 5 5 5 5 5 5 5 5 5 5 51 -------
1 month 5 5 5 5 5 5 5 5 5 5 5 s; 

2 monthsi 5 5 5 5 5 5 5 5 5 5 4 4 

40 
3 months 5 5 5 5 4 5 5 5 1 4/5 4 4 
4 months 5 5 3/4 5 41 5 4 4 1 4 4i 4 

45 

50 

55 

7 
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Table VI 

BARS 

5 Gloss 20°c 2s0 c 30°c 

day 6 7 9 10 6 7 9 10 6 7 9 10 

10 0 5 5 5 5 5 5 5 5 5 5 5 5 

1 5 5 5 5 5 5 5 5 3 5 5 5 

2 5 5 5 5 5 5 5 5 3 5 5 5 

3 5 5 5 5 4 5 5 5 2 5 4 5 
15 

4 5 5 5 5 4 5 4 5 2 5 3/4 5 

5 5 5 5 5 4 5 4 5 2 5 3/4 5 

6 5 5 5 5 3 5 3/4 5 1 5 3/4 5 
20 

7 5 5 5 5 3 5 3 5 1 5 3 3 

8 5 5 5 5 3 5 3 5 1 5 3 3 

9 5 5 5 5 3 5 3 5 1 5 3 3 

25 13 5 5 5 5 2 5 3 5 1 5 3 3 

20 5 5 5 5 2 5 3 5 1 5 3 3 

1 month 4 4 5 4 2 4 2 4 1 3 2 2 

30 2 months 4 4 4 4 1 4 1 4 1 3 1 2 

3 months 3/4 4 3/4 4 1 3 1 3 1 1 1 1 

4 months 3/4 4 3/4 4 1 2 1 2 1 1 1 1 

35 

45 

50 

55 

8 
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Table VII 

CORKS 
5 Bloom 

2o·c 2s•c so•c 

Day 6 7 9 10 6 7 9 10 6 7 9 10 ----

10 
0 5 5 5 5 5 5 5 5 5 5 5 5 
1 5 5 5 5 5 5 5 5 5 5 5 5 

2 5 5 5 5 5 5 5 5 5 5 5 5 
3 5 5 5 5 4/5 5 5 5 4/5 5 5 5 
4 5 5 5 5 4/5 5 5 5 4/5 5 5 5 

15 5 5 5 5 5 4/5 5 5 5 4/5 5 5 5 
6 5 5 5 5 4/5 5 5 5 4/5 5 5 5 
7 5 5 5 5 4 5 5 5\ 4 5 5 5 
8 5 ·5 5 5 4 5 5 s' 4 5 5 5 
9 Si 5 5 5 4 5 5 5 4 5 5 5 

20 
- s: 13 5 5 5 I 4 5 5 5 4 5 5 5 - - --·- -------- -~r-~ ~-· ··-- - ,___ 
i 20 5 5 5 5 5 5 5 4 5 5 5 ---

1 month 5 5 5 5 4 5 5 5 4 5 5 5 ,___.._... - . 
2 months s: 5 5 5 4 4 4 5 4 4 4 5 
3 mo·nths 4 5 4 4/5 I 3 4 4 4 1 4 1 1 

25 4 months 4 5 3/4 4 3 4 4 4 1 4 1 1 

30 

35 

45 

50 

55 

9 
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Table VIII 

CORKS 

5 Gloss 20°c 25°c 30°c 

day 6 7 9 10 6 7 9 10 6 7 9 10 

10 0 4 4 3 4 4 4 3 4 4 4 3 4 

1 3 4 3 4 3 4 3 4 3 3 3 4 

2 3 4 3 4 3 4 3 4 3 3 3 4 

3 3 4 3 4 1 4 2 4 1/2 3 2 4 
15 

4 3 4 3 4 1 4 2 4 1 3 2 4 

5 3 4 3 4 1 4 2 4 1 3 2 4 

6 3 4 3 4 1 4 2 4 1 3 2 4 
20 

7 3/4 4 3 4 1 4 2 4 1 3 2 4 

8 2/3 4 3 4 1 4 2 4 1 3 2 4 

9 2/3 4 3 4 1 4 2 4 1 3 2 4 

25 13 2 4 3 4 1 4 2 4 1 3 2 4 

20 2 4 3 4 1 3 2 3 1 3 2 3 

1 month 2 4 2 4 1 2 1 2 1 2 1 2 

2 months 2 3 2 3 1 1 1 1 1 2 1 2 

3 months 1 2 1 2 1 1 1 1 1 1 1 2 

4 months 1 2 1 2 1 1 1 1 1 1 1 1 

35 

Claims 

1. Fat composition, consisting predominantly of triglycerides with more than 50 wt% SUS-type triglycerides, 
40 that are capable of crystallization in the~ crystal form, wherein the composition also contains an extern­

ally added, minimal working amount of a fat component, capable of stabilizing ~1 crystals, which comprises 
at least a vegetable triglyceride of the SSO- type and/or of the S3-type, also containing an SOO-type tri­
glyceride in such an amount that the weight ratio SSO:SOO is at least 3.0, preferably at least 5.0, while 
the StP weight ratio of the total fat composition is less than 1.0, wherein S= sat fatty acids C10-C24; O= 

45 olelc acid; St= stearic acid; P= palmitic acid and U= unsaturated fatty acid C1a-C22, whereas any combin­
ation of saturated fatty acids can be present In SSO and S3• 

50 

55 

2. Fat composition according to claim 1, wherein the triglyceride capable of crystallization in ~-crystal form 
is a fat high In POP, in particular more than 50 wt% POP (P = palmitic). 

3. Fat composition according to claim 2, wherein the fat high in POP is a palm mid fraction, in particular dou­
ble fractionated palm mid fraction. 

4. Fat composition according to claim 1, wherein the triglyceride capable of crystallization in l3-crystal form 
Is a fat high in SIOSt (St= stearic), in particular more than 50 wt% SIOSt, such as shea fractions, lllipe 
fractions and cocoa butter fractions. 

5. Fat composition according to claim 1, wherein the total SSO-fat content of the fat composition is at least 

10 
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6. 

5 
7. 

8. 

10 

9. 

10. 
15 

11. 

20 

12. 

25 
13. 

14. 

30 

15. 

16. 
35 

40 

45 

50 

55 
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8 wt% and at most 40 wt%, preferably 10-20 wt%. 

Fat composition according to claim 1, wherein the SSO-fat is PPO or StStO (P = palmitic, St= stearic, O 
= oleic). 

Fat composition according to claim 1, wherein the S3 content of the total fat composition is 2-20 wt%, pre­
ferably 3-15 wt%. 

Fat composition, according to claims 1 or 7, wherein S3 is a fat of the type S'S"S', wherein S' =sat.fatty 
acid C10-C24 and s• = S' plus at least 2-C-atoms. 

Fat composition according to claims 1, 7 or 8 wherein S3 is PStP, that is present in 2-1 O wt% on the total 
fat composition. 

Fat composition according to claim 1, wherein the SSC-component is present in such an amount that the 

weight ratio :~~ in the total fat is less than 6. 

Fat composition according to claims 1-10, wherein the fat components SSO and S3 are present in 

amounts, that display to the fat composition Nwvalues stabilized and unstabilized, so that N N~ <
st

ab~ 
30 unsta ~ 

is less than 4.0, preferably less than 3.0. 

Use of fat blends with the composition of claims 1-11, wherein the blends are used as P1-stabilized tri­
glyceride compositions. 

Use of fat blends with the composition of claims 1-11 wherein the blends are used as P1 stabilized trigly­
ceride compositions in confectionery filling fats. 

Use of fat blends with the composition of claims 1-11 wherein the blends are used as p1 stabilized trigly­
ceride compositions in confectionery coating fats. 

Non-tempered chocolate compositions, wherein an effective amount of the fat compositions according 
to claims 1-11 is present. 

Non-tempered chocolate compositions according to claim 15, wherein so much of the fat compositions 
according to claims 1-11 is present that the SSU content of the fat phase is more than 12 wt%, preferably 
more than 15 wt%. 

11 
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filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

• The statutory basic filing fee is missing. 
Applicant must submit$ 300 to complete the basic filing fee for a non-small entity. If appropriate, applicant 
may make a written assertion of entitlement to small entity status and pay the small entity filing fee (37 
CFR 1.27). 

• The oath or declaration is missing. A properly signed oath or declaration in compliance with 37 CFR·t.63, 
identifying the application by the above Application Number and Filing Date, is required. 
Note: If a petition under 37 CFR 1. 47 is being filed, an oath or declaration in compliance with 37 CFR 1. 63 
signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary 
interest, is required. 

The application is informal since it does not comply with the regulations for the reason(s) indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• A substitute specification in compliance with 37 CFR 1.52, 1.121 (b)(3), and 1.125, is required. The 
substitute specification must be accompanied by a marked up copy as set forth in 37 CFR 1.125(c) and a 
statement that the specification contains no new matter (see 37 CFR 1.125(b)). The specification, claims, 
or abstract page(s) submitted is not acceptable and cannot be scanned or properly stored because: 

■ Papers must be legibly written either by a typewriter or mechanical printer in 
permanent ink or its equivalent in portrait orientation on flexible, strong, smooth, non­
shiny, durable, and white paper. The text must be written in a nonscript type font (e.g., 
Arial, Times Roman, or Courier, preferably a font size of 12) lettering style having 
capital letters that should be at least 0.3175 cm. (0.125 inch) high. A font with capital 
letters smaller than 0.3175 cm. (0.125 inch) high is only acceptable if the writing is 
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clear and legible. Application papers must be presented in a form having sufficient 
clarity and contrast between the paper and the writing thereon to permit the direct 
reproduction of readily legible copies in any number by use of photographic, 
electrostatic, photo-offset, and microfilming processes and electronic reproduction by 
use of digital imaging and optical character recognition. Pages All are not in 
compliance with 37 CFR 1.52(a) or (b). 

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to 
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required 
application size fee. 

The applicant needs to satisfy supplemental fees problems indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• Additional claim fees of $300 as a non-small entity, including any required multiple dependent claim fee, are 
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are due. 
• To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or 
declaration) as·set forth in 37 CFR 1.16(f) of $130 for a non-small entity, must be submitted with the missing items 
identified in this letter. 

SUMMARY OF FEES PUE: 

Total additional fee(s) required for this application is $1430 for a non-small entity 

• $300 Statutory basic filing fee. 
• $130 Surcharge. 

• .The application search fee has not been paid. Applicant must submit $500 to complete the search fee. 
• The application examination fee has not been paid. Applicant must submit $200 to complete the 

examination fee for a non-small entity. 

• Total additional claim fee(s) for this application is $300 

· ■ $300 for 6 total claims over 20. 

Replies should be mailed to: Mail Stop Missing Parts 

Commissioner for Patents 

P.O. Box 1450 

Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 
https://sportal. uspto.gov/authenticate/ AuthenticateUserlocalEPF. html 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at http://www.uspto.gov/ebc. 

lfyou are not using EFS-Web to submit your reply,you must include a copy of this notice. 
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PATENT 
ATTORNEY DOCKET NO.: 059490-5034 

C 
~ ;....,. 

O> ....- ~.,, 
~-0 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

= --1 
=co~issioner for Patents 

MAIL STOP PATENT APPLICATION 

TRANSMITTAL FOR A NEWLY EXECUTED ORIGINAL APPLICATION 
UNDER 37 C.F.R. §1.53(b) 

This is a request for filing a patent application under 37 C.F.R. § l .53(b) for: 

Inventors: Tony HERZING 

For: 

Gerald Patrick McNEILL 
HaroldKAZIER 

FAT COMPOSITION 

I. This is a new [8]Utility D Design D Plant patent application. 

2. The papers enclosed to obtain a filing date are as follows: 

17 --

--

17 

Pages of Specification including: 
0 Title Page 

12 Pages of Description 
04 Pages of Claims 
01 Page of Abstract 
Sheets of drawings containing __ Figures 
□ The enclosed drawings are photographs, and there is also attached a 

PETITION TO ACCEPT PHOTOGRAPH(S) AS DRA WING(S) 
TOT AL NUMBER OF APPLICATION SHEETS 

3. Combined Declaration and Power of Attorney 

1-WN2582962.I 

D Enclosed and is executed by all inventors 
[8J Not Enclosed. 

This application is being filed under the provisions of 37 C.F.R. § l .53(f). 
Applicant(s) await notification from the Patent and Trademark Office of 
the time set for filing the Declaration and paying the filing fees. 

0 
1-c.o = c..o 
CJ)(O - (.0 

...;,- -0 

..JlO _C':> 
0-q"'=~ co- =o re..-.,..,.. -,- === 
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I 

4. Language 

~ English 
D Non-English 

ATTORNEY DOCKET NO. 059490-5034 
Page 2 

This application is being filed in accordance with 37 C.F.R. §l.52(d) and §608.01 
of the MPEP. Applicant(s) await notification from the Patent and Trademark 
Office of the time set for filing the verified English translation and the processing 
fee. 

5. Assignment 

□ 
~ 

An assignment of the invention to __ and a PTO Form-1595, 
Recordation Form Cover Sheet, are enclosed. 
An assignment will be filed at a later date. 

6. Priority - foreign applications under 35 U.S.C. § 119(a)-(d) or §365(b) or PCT international 
applications under 35 U.S.C. §365(a) designating at least one country other than the U.S. 

n Priority of the following foreign aoolication is claimed: 

Country Application No. Filed 

Certified copy:0 is attached. D will follow. 

7. Priority based on provisional application(s) - 35 U.S.C. § l 19(e) 

□ Priority of the following provisional application(s) is claimed: 

Application No. 

I 

Filed 

A. Relate Back- 35 U.S.C. §l 19(e) 

D Attached is a Preliminary Amendment amending the specification by 
inserting before the first line the sentence: "This application claims 
priority of copending provisional application(s) No. __ filed on __ ." 

8. Small entity status 

D Applicant(s) hereby assert(s) small entity status under 37 C.F.R. § 1.27. 

t-WN2582962.I 

I 
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9. Fee Calculation (37 C.F.R. §1.16) 

Basic Fee 
Number Filed Number Extra at Rate of Utility $300.00 

Design $200.00 
BASIC FEE 300.00 

Total Claims 
300.00 '37 C.F.R. §1.16(c)) 26 -20 = 6 50.00 

ndependent Claims 
(37 C.F.R. §1.16(b)) 1 - 3 = 0 200.00 

Multiple dependent claim s), if any (37 C.F.R. §1.16(d)) 360.00 
Application Size Fee-
$250.00 for each additional 50 sheets that exceeds 100 
Search Fee $500.00 

500.0C 
Examination Fee $200.00 

200.00 

SUB-TOTAL= 1,300.00 

Reduction by 1 /2 for filing by a small entity 

SUB-TOTAL= 1,300.00 
Assiqnment Recordation Fee $40.00 

TOTAL FILING FEE= $1,300.00 

10. Fee Payment 

[8J Not Enclosed. NO FEE IS BEING PAID BY CHECK OR DEPOSIT 
ACCOUNT AT THIS TIME. 
This application is being filed under the provisions of 37 C.F.R. § l .53(f). 
Applicant(s) await notification from the Patent and Trademark Office of 
the time set for filing the Declaration and paying the filing fees. 

D Please charge Deposit Account No. 50-0310 in the amount of$ 
representing the total filing fee as calculated in Section 9 above. 

11. [8J Except for issue fees payable under 37 C.F.R. § 1. 18, the Commissioner is 
hereby authorized by this paper to charge any additional fees during the 
entire pendency of this application including fees due under 37 C.F.R. 

1-W N2582962. I 

§§ 1.16 and 1.17 which may be required, including any required extension 
of time fees, or credit any overpayment to Deposit Account No. 50-0310. 
This paragraph is intended to be a CONSTRUCTIVE PETITION FOR 
EXTENSION OF TIME in accordance with 37 C.F.R. §l.136(a)(3). 

-133-



ATTORNEY DOCKET NO. 059490-5034 
Page 4 

12. Additional papers enclosed: 
D Preliminary Amendment 
['.8J Information Disclosure Statement 
['.8J Form PTO-1449, .§ documents included 
D Declaration of Biological Deposit 
D Submission of "Sequence Listing", computer readable copy and/or amendment 

pertaining thereto for biotechnology invention containing nucleotide and/or 
amino acid sequence. 

Please accord this application an application number and filing date. 

Dated: June 13, 2006 
Customer No. 09629 
MORGAN, LEWIS & BOCKIUS LLP 
(202) 739-3000 

1-W A/2582962.1 

Respectfully submitted, 

MORGAN, LEWIS & BOCKIUS LLP 

Paul N. Kokulis, Reg. No. 16,773 
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PATENT 
ATTORNEY DOCKET NO.: 059490-5034 

C 
~ ;....,. 

O> ....- ~.,, 
~-0 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

= --1 
=co~issioner for Patents 

MAIL STOP PATENT APPLICATION 

TRANSMITTAL FOR A NEWLY EXECUTED ORIGINAL APPLICATION 
UNDER 37 C.F.R. §1.53(b) 

This is a request for filing a patent application under 37 C.F.R. § l .53(b) for: 

Inventors: Tony HERZING 

For: 

Gerald Patrick McNEILL 
HaroldKAZIER 

FAT COMPOSITION 

I. This is a new [8]Utility D Design D Plant patent application. 

2. The papers enclosed to obtain a filing date are as follows: 

17 --

--

17 

Pages of Specification including: 
0 Title Page 

12 Pages of Description 
04 Pages of Claims 
01 Page of Abstract 
Sheets of drawings containing __ Figures 
□ The enclosed drawings are photographs, and there is also attached a 

PETITION TO ACCEPT PHOTOGRAPH(S) AS DRA WING(S) 
TOT AL NUMBER OF APPLICATION SHEETS 

3. Combined Declaration and Power of Attorney 

1-WN2582962.I 

D Enclosed and is executed by all inventors 
[8J Not Enclosed. 

This application is being filed under the provisions of 37 C.F.R. § l .53(f). 
Applicant(s) await notification from the Patent and Trademark Office of 
the time set for filing the Declaration and paying the filing fees. 

0 
1-c.o = c..o 
CJ)(O - (.0 

...;,- -0 

..JlO _C':> 
0-q"'=~ co- =o re..-.,..,.. -,- === 
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4. Language 

~ English 
D Non-English 

ATTORNEY DOCKET NO. 059490-5034 
Page 2 

This application is being filed in accordance with 37 C.F.R. §l.52(d) and §608.01 
of the MPEP. Applicant(s) await notification from the Patent and Trademark 
Office of the time set for filing the verified English translation and the processing 
fee. 

5. Assignment 

□ 
~ 

An assignment of the invention to __ and a PTO Form-1595, 
Recordation Form Cover Sheet, are enclosed. 
An assignment will be filed at a later date. 

6. Priority - foreign applications under 35 U.S.C. § 119(a)-(d) or §365(b) or PCT international 
applications under 35 U.S.C. §365(a) designating at least one country other than the U.S. 

n Priority of the following foreign aoolication is claimed: 

Country Application No. Filed 

Certified copy:0 is attached. D will follow. 

7. Priority based on provisional application(s) - 35 U.S.C. § l 19(e) 

□ Priority of the following provisional application(s) is claimed: 

Application No. 

I 

Filed 

A. Relate Back- 35 U.S.C. §l 19(e) 

D Attached is a Preliminary Amendment amending the specification by 
inserting before the first line the sentence: "This application claims 
priority of copending provisional application(s) No. __ filed on __ ." 

8. Small entity status 

D Applicant(s) hereby assert(s) small entity status under 37 C.F.R. § 1.27. 

t-WN2582962.I 

I 
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9. Fee Calculation (37 C.F.R. §1.16) 

Basic Fee 
Number Filed Number Extra at Rate of Utility $300.00 

Design $200.00 
BASIC FEE 300.00 

Total Claims 
300.00 '37 C.F.R. §1.16(c)) 26 -20 = 6 50.00 

ndependent Claims 
(37 C.F.R. §1.16(b)) 1 - 3 = 0 200.00 

Multiple dependent claim s), if any (37 C.F.R. §1.16(d)) 360.00 
Application Size Fee-
$250.00 for each additional 50 sheets that exceeds 100 
Search Fee $500.00 

500.0C 
Examination Fee $200.00 

200.00 

SUB-TOTAL= 1,300.00 

Reduction by 1 /2 for filing by a small entity 

SUB-TOTAL= 1,300.00 
Assiqnment Recordation Fee $40.00 

TOTAL FILING FEE= $1,300.00 

10. Fee Payment 

[8J Not Enclosed. NO FEE IS BEING PAID BY CHECK OR DEPOSIT 
ACCOUNT AT THIS TIME. 
This application is being filed under the provisions of 37 C.F.R. § l .53(f). 
Applicant(s) await notification from the Patent and Trademark Office of 
the time set for filing the Declaration and paying the filing fees. 

D Please charge Deposit Account No. 50-0310 in the amount of$ 
representing the total filing fee as calculated in Section 9 above. 

11. [8J Except for issue fees payable under 37 C.F.R. § 1. 18, the Commissioner is 
hereby authorized by this paper to charge any additional fees during the 
entire pendency of this application including fees due under 37 C.F.R. 

1-W N2582962. I 

§§ 1.16 and 1.17 which may be required, including any required extension 
of time fees, or credit any overpayment to Deposit Account No. 50-0310. 
This paragraph is intended to be a CONSTRUCTIVE PETITION FOR 
EXTENSION OF TIME in accordance with 37 C.F.R. §l.136(a)(3). 
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12. Additional papers enclosed: 
D Preliminary Amendment 
['.8J Information Disclosure Statement 
['.8J Form PTO-1449, .§ documents included 
D Declaration of Biological Deposit 
D Submission of "Sequence Listing", computer readable copy and/or amendment 

pertaining thereto for biotechnology invention containing nucleotide and/or 
amino acid sequence. 

Please accord this application an application number and filing date. 

Dated: June 13, 2006 
Customer No. 09629 
MORGAN, LEWIS & BOCKIUS LLP 
(202) 739-3000 

1-W A/2582962.1 

Respectfully submitted, 

MORGAN, LEWIS & BOCKIUS LLP 

Paul N. Kokulis, Reg. No. 16,773 
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2006/JUN/!2/MON 15:39 
~ 

ERIC POTTER CLARKSON FAX No. 01!5 955220! P. 004/020 

~ 

j 
FAT COMPOSITION 

· This invention relates to a fat composition. In particular, the invention relates to a · 

vegetable fat composition comprising glycerides and to its applications in baked 

5 products and iced confectionery products. 

J 

Many food products contain fats. Due to perceived health benefits, there is a . 

desrre amongst consumers for food products that have a low content of trans fatty 

acids and a low content of saturated fatty acids (SAFA). In order to achieve these 

10 aims, it is necessary t.o modify the triglyceride composition of the fats. However, 

this is a complex problem since most fats rely on the fatty acids of the component 

triglycerides, for .example the saturated fatty acids, in order to achieve the correct 

balance of organoleptic properties. Simply lowering the S.AF A content of the fat 

will not necessarily lead to a product that is acceptable to the con.sumer. 

I 
I 

j 
I 

15 

Triglyceride fats are often chara~terized in terms of their fatty acid content. The 

term fatty acid generally refer.s to strai_gb.t cha:i,n carboxylic acids. having from .17 
. . 

to 24 carbon a.to.ms and is used herein 'to refer· to the carboiylic acid residues 

. bound to.the glyceroi moiety in the triglyceride, and riot to free carboxylic'acid; 

.20 Typically, the abbr~ation S is used to denote a saturated fatty acid residue 

having 16 to :24· carbon atom.Mmd U .denotes . .an. unsaturated. ·.futty. acid, residue· . . . . . . . ... 
·:~:._:_:_~~-:~ -~:.'.:~:::~~k~~~1~fl~:.:cii~~i-~i6rii~;:~~:~oi:~~pi~;~~p;;trigiy6ciid~~rifa·i~ibp;~·:~.~. ·.~ . .-... : .... ~~:.:~.:·::~ .: .. 

three saturated fatty acid residues is denoted. SSS (or S3) and a triglyceride having 
. . 

saturated fatty acids at the 1 and 3 positions and an unsaturated fatty acid at the 2-

25 position is denoted SUS. S2U refers to combined SSU and SUS, and,SU2 refers to 

combined SUU and USU. 

30 

Examples of fat compositions for use in food products are disclosed in the 
. ' . . 

following documents. 

US 5939114 descn"bes ice cream coating compositions containing trigly~ride fats. 

The fats have alow level of UUU triglycerides ofless than 10 % by weight. 

1 
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2006/JUN/!2/MON 15:40 ERIC POTTER CLARKSON FAX No. 0115 9552201 

EP-A-0815738 discloses non-trans, non-temper :filling fats. In the examples, the 

fats have a SSS content of less fhan 6 % by weight and a SUS content of greater 

than 20 '% by weight.· · 

5 WO 95/07619 relates to healthy fat spreads. The fats contain relatively high levels 

of C18 to Cz4 fatty acid residues. 

10 

EP-A-0731645 describes healthy fat-containing blends having an SU2 content of 

at least 40 % by weight 

EP-A-0728415 discloses heat-set, flour-based products containing a fat. The fat 

has an SUS contentof35-80 % by weight. 

US 5288513 relates to _non-temper filling fats comprising a fat blend. The fat has 

15 a SSS content of less than 5 % by weight. 

.EP-:.A.-0783250 descn'bes. flexible. i@ .crea:tD: CQa'tj:gg cop;i.pQS~1;ioll.S pon:1pri.¢.ng a 

sugar .and a fat Toe fafhas .an Sus· content bf 1s. to ·so %'by weigl;1t · 

20 US 5271950 discloses chocolate compositions. In the examples, the compositions 

P. 005/020 

· have arelativelyhigh levefofG18-te-C:z"' ratty-acid-residues, .. . . ............. : . ...... · ...... . 
., .... __ , ....... _,_:_· . .-~ .. ~.:~:.:·.·.~~~-~~:~·· ... ··· ........ :::·:•· .. ·:::· ............... ·:··""'.· .... "':".'··· ... ···r:· ...... : .. ·.··· ........... ·· · .. :-·-:.··.~:.,·:.·": .. ·:·· '7"" .:·· ... ···· · .•···. ·· ·.··· ... · . . 

.... ··.···---·-·- -~ .. ·-·--····' _ ................... , .. ,_.., ___________ ·--------·- ····-·-··--- ·--•-"• ....... __ , ____ ,._. --··--··-.. --, ,, __ 

WO 96/31240 relates to a· method of increasing th~ EDL con~tration and the 

HDULDL concentration ratj.o in human serm:n by providing a balance between a 

25 sufficient and re,qwred proportion of cholesterol~free saturated fatty acids in the 

daily diet. 

30 

VS 20050142275 descnoes non-lauric, non-trans, non-temper fat compositfons 

tbat have relatively high leyels of arachidic and behenic aci~. 

Our copending applications, US Serial Nos 10/986,044 and 10/972,615 relate to 

frying fats and oils and to coating compositions for bakery products, respectively. 

2 
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2006/JUN/12/M0N 15:40 
-~ 

ERIC POTTER CLARKSON FAX No. 0115 9552201 P. 006/020 

;i 
':j 

j 
·1 

j 

There remains a need for good quality bakery fats with low trans content and low 

satura.ied fatty acid (SAFA) content 

According to the invention in a first aspect, there is provided a vegetable fat 

5 composition comprising glycerides, wherein the triglyceride content of the 

composition is: 

10 

6to 20 % sss, 
5 to less than 20 % SUS 

5 to less th.an 25 % SSU 

10 to 39 % SU2 and 

at least 20 % U3, 

wherein S .is a saturated fatty acid residue having 16 to 24 carbon atoms and U is 

15 _an unsaturated fatty acid residue having at least 18 carbon atoms and all 

percentages are by weight based on the total triglycerides present in the . 

.. composition, 

the weight ratio SUS/SSU is between 0.5 and to; 
20 

· • ·· ·'the-weight-ratio ·of(saturat-ed fatty- acid. residues .having 18 to.24.carbon . .atoms) /._ 

-~:__ .. :~. -... _:· ..... ~:.~-~~k~~d~tfy~c1~ci~~i~~-16~~ib~~t~~ikl·lh~~~ts · cijnt~i.:aitiie·~-- --~- _ _._:~-..; ... ~.--: .. _ ~ 
1riglycerides is less than 0.2, 

25 and the triglycerides contain less than 3 % of aracbidic and·behenic acid residues 

based on the total fatty acid residue content of the triglycerides, 

30 

and wherein the saturated fatty acid_residue content of the triglycerides is less than 

45 % by weight of the total fatty acid residues in the iriglyce;i;ides. 

It will be ~derstood that S and U mu:.y be single fatty acids residues or, more 

typically, mixtures of different fa'to/ acid residues. 

3 
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2006/JUN/!2/MON 15:40 ERIC POTTER CLARKSON FAX No. 0115 9552201 P. 007/020 

f· 

j 
l 

5 

In a second aspect, the invention provides a method of producing a baked product 

which comprises preparing a mixture and baking . the mixture, and which 

comprises the step of incorporating the composition of the invention _in the -

mixture. 

A third aspect of the invention is a method of producing an iced confectionery 

product which comprises applying to a baked product an icing compri,sing the 

composition of the invention. 

10 A further, fourth aspect of the_ invention is the use of the composition of the 

invention as an ingredient in baking. 

15 

A fifth aspect of the invention is a bakery composition comprising the 

composition of the invention and one or more other baking ingredients. 

The invention also provides, in a su::th aspect, an icing composition comprising the 

COD1positj9Q of Uie illv~tioD, Sll_gar an4 _vv_ater . 

.. A seventh 'aspect of the invention is· a baked' product ·<iomprisi.hg the composition · 
' ' 

. 20 of the invention. 

. • :_ ·:.~::~:.:· .:L:.~ .. :. ::. · fu.:'..i~;::::tii~lb/.:i~i,"~t~~~iiV~xilie~:.·pt~'1d~~:J~clli~a~rj~~~~g-·thd··.;:.:.~--~:_: __ ~~-~~~,~~------~-: .~ 
composition of the invention, which comprises blending a . mixture . of fats 

including (i) an interesteri:fied palm olein with an iodine value of 45 to 70 and (ii) 

25 a palm oil fraction with an SUS-content of less· than 50 wt°/o and an SSS-content 

of at least 20%: 

The present inv~ntion is based on the finding_ of ·a fat ccimpositio:Ii which has 
' . 

particularly beneficial properties when used in bakery applications and in 

30 confectionery icing. The composition has a low 'sAF A and a low trans fatty acid 

cont~t and yet can have desrra:ble organoleptic properties, including structure and 
appearance of the ftn:ished product and m~uth f~. The. composition can_also be 

produced economically on a commercial scale. 

4 
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2006/JUN/12/MON 15:41 ERIC POTTER CLARKSON FAX No. 01 I 5 9552201 j ··--. 
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:::, 
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j 

J 
i 

I 
I 
I 

I 
I 
I 

J 
7 

The composition of the invention may be produced as a blend of fats inch::i.ding. (i) 

an interesterified palm olein •with a:o. iodine value of 45 to 70 ·and (ii) a palm oil 

fraction with a:o. SUS-content of less than 50 wt% a:o.d an SSS-content of at least 

5 20 wt.%. For example, the blend of fats .ro.ay include (i) a:o. interesterified palm 

olein with an io?IDe value of 50 to 70 and (ii) a palm oil :fraction with an SUS­

content of less than 40 v.1% and an SSS~content of at least 25 wt%. More 

preferably, the blend is a blend of at least three components, further comprising a 

liquid oil. Suitable liquid oils include canola oil. 

10 

The composition of the invention preferably has a S2U content ofless than 35 % 

by weight, more preferably less than 30 % by weight, such as from 24 to 28 % by 

weight Typically, SUS content is from 10 to 18 % by weight (such as from 12 to 

16 % by weight). The content of SSU is typically 8 to 16 % by weight (such as 

15 ·. from 10 to 14 % by weight) . 

.. . Th.e.S3 epntent.ofthe composition.of the inventiol'.!,.is pr~ferably greater ~an. 8 %, 

. such as from 8 to ff¾° by .weight. . 

20 The SU2 content of the composition is preferably from 15 to 30 % by weight, 

P. 008/020 

· · · ........ ··'·- ·. · · ·· Iilore·preferahly from.,20-to,24,% by-weight·. The-USU.contentis.typically.from..2.· - .•. . . ... , ... . 

. _ .-: ·: :.:.:.\ ~: · .. :. ·· :·::.: .. -~. ~~o-b;~~i~t-th-e~s&tf~b~~t-1s~i~;~fr~~➔o10 is:%4':y-~wci~t.~ci--•- .. : .. :.:.~~~ .. ~-~:.:~~---~- :::: 
· as from 16 to .20 % by weight 

25 The U3 content of the composition is preferably from 30 to 50 % by weight, such 

as from 35 to 45 % by weight 

30 

The weight ratio of S2Ln to S2O in the compositions of the invention (where Ln is · 

linoleic acid (C18:2) and O is U other than Ln) is preferab1y less than 0.40, more 

preferably less than 0.30. 

5 
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The weight ratio of (saturated fatty acid residues having 18 to 24 carbon atoms)/ 

(saturated fatty acid residues having 16 carbon atoms) in the total S content of the 

triglycerides in· the conipositions of the invention is preferably less· than 0.15. · 

Fatty acids (and their residues) are sometimes expressed in the form Cx:y, where x 

is the number of carbon atoms in the fatty acid (or residue) and y is the number of 

carbon-carbon double bonds. 

The preferred C16:0 fatty acid content of the composition is from 20 to 40 % by 

10 weight, preferably from 25 to 35 % by weight. Preferably, the composition has a 

C18:1 content of from 30 to 60 % by weight, such as from 40 to 50 % by weight. 

The C18:2 content is preferably from 6 to 20 % by weight, such as from 10 to 16 

% by weight The preferred C18:0 content of the composition is less than 5 % by 

weight, such as from 2 to 4 % by weight. All percentages of fatty acids are based 

15 on the weight of the total fatty acid residues ·in the triglycerides. 

. . . 
. Toe .. triglycerid~.s .. Qf t;heL~:u+positiq_n q:f. ,ne _invention ~ntain fos~ than 3, '¼ of 

. . ... araclud:i6 'a:n,ft:ielienfo.·acid resia.ueibasci:toii.. the :rota1 fatty' a¢d r~due, content of · 
the triglycerides. ''ji~deiitiiy~J:liejr.'cori.taiil.' Jess thati 2·· %. or le.ss than 1 %: by ... 

.20 · weight of araclridic and behenic acid resid~es. 

· L..::.~-~-~~:-~~-i.:. -~~:~~;ki;~~1~~JJ::;~iciri~::·is::AiA12-66rit~:.~Ft11;:·.fug1f~d~it~~~-:~ ::~~::;.<~:~~.--: ~~~ ~ 

t 

composition of the inveD,tio:r;i is preferably less·th.an 40 % by weight of the total . · 

fatty acid residues in the triglycerides. The preferred total content of 

25 polyunsaturated C1_8:2 and Cl8:3 fatty acid residues is preferably less than 25 % 

·by wei.~t, more preferably less than 20 % by weight, such as 10 to 20 % by 

weight of the total fatty acid residues in the triglycerides. The preferred -total 

con.tent ·of monounsaturated C18:1 ·and C20:1 fatty acid _residues is preferably 

from 35 to 60 % by weight, more preferably from 40'to 50 % by weight, based o~ 

30 the total fatty acid residues in the triglycerides. 
. . . 

In a preferred embodiment of the invention. the triglyceride content of the 
. . 

composition is: 

6 
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8 to 15 % sss, 
11 to .18 % SUS· 

8 to 16 % ssp 
s 18 to 25 % SU2 and 

at least 35 % U,. 

wherein all percentages are by weight based on total triglycerides. 

10 The composition of the invention preferably has an N10 of 20 to 50, more 

preferably from 30 to 40. Additionally or. alte01atively, the composition 

preferably has an N20 of l 0 to 35, more preferably from 15 to 30. Additio;o..ally or 

alternatively, ·the composition preferably bas an N30 of less than 18, more 

preferablY_ from 3 to 15. These N values are based on unstabilised fats. Thus, the 

15 term. Nx refers to solid fat content, measured by NMR pulse tecbniques on . ' ' 

unstabilized fats. Un.stabilized meaning that the fat was melted at 80 °c, kept at 

. 60 °C .for .5 minutes, coole~Lto. 0,. °C,J;:ept at' 0 °C,fpi; J .hour .. and kept at 

m~emerii"temperature for 30'mm~es .... 

20 Preferably, the compo$ition of the invention is essentially free of trans fatty acid 

· · residues;· ·For example; the .. composition may .. ~0ntain tr.ans--fatty ~id residues. in . . . . . 

-: ·- ·· -- -_: .. :._~ili;~;y~~ritl;~~~-~.-~~~t~'.fi~i-th~-i-o/a·~y ~~i~ -~~~~~ef~~bly4~~~~:. ~: .. ~--- -~ -~· : ___ ·, ~.:_ 
. than 0.5 % by weight, such as less than 0.1 % by weight Typically, the only trans .. ·. 

fatty acid residues present in the compositions will be ~e low levels that occur in 

25 the natural products from which the composition is preferably derived. 

,30 

The compositions of tl;le invention are vegetable fats. By this, we mean that the 

£at compositions are principally or wholly derived from · fats from vegetable 

somces, · either directly or indirectly, rather than being derived :from animals. 

Typically, the compositions of the in~ention will comprise at ·1eas1: 50. % by weight 

of fats derived from vegetable sources, more preferably at le~t 60 % by weight, 

such as at least 70 %, at least 80 %, at least 90 % , at least 95 % or even 100 % by 

weight. 

7 
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The compositions of the invention may be produced by blend,i.ng commercially 

.available fats: For e:;cample, the compositions·may be·produced by a·method 

which comprises blending a mixture of fats including (i) an interesterified palm 

5 olei:il with an iodine value of 45 to 70 a:o.d (ii) a palm oil fraction with an SUS- . 

· content of less than 50 wt¾ and an SSS-content of at least 20 wt<>/4. An example 

of (i) is interesterified palm olcine having an iodine value of 55. An example of 

(ii) is palm stearine having an iodine value of 35. Preferably the mixture offats is 

a · blend of at least three components, further coro.prising a liquid oil, such as 

1 o canola oil. The amounts of the components of the blend are selected so as to 

achieve the desired triglyceride composition. When a three component blend of 

(i), (ii) and liquid oil is used, the weight amounts are typically 20 to 50 % (more 

preferably 30 to 40 ¾) liquid oil, 30 to 50 % (more preferably 38 to 48 %) of (i) 

and 10 to 30 % (more preferably 15 to 25 %) of (ii). General methods of blending 

· 15 . fats, and apparatus for this puxpose, are well known in the art. 

. Compositions.,of the.invention.IIiay be ~ect~ ~ho.~g ip bakezy proiiucts.or as 

.. components. o( ichlg compositi.oJis· for: ·confectionery .. Compo:sinobs of. the 

invention may unpari .. one or more berieficial ·properties· to· tlie · firtlslied pfoduct · 

20 including mouthfeel, appearance, structure (including, for baked products, crumb 

, . :;:· .. :;:P!!,!1.~~sY~d!,~r~~~,~~~-: .. ::·:. ::'.· .. ~:.'.·· .. ~:'. ·'::·; ·.~:·:.:··>· .... :, . . ,. · ... :·: -· ·.·.. . ··.::.:·::.' .. :- . ,. ·-·· .. 
··-· ·-·-·-·-··-· .. __ ., __ ···--------... ------·----·--·-•----· .-•--·-·----·----·--·-··· ---·--·--·-·--·-.:-· -- ' ... · . 

. For shortening, the compositions may be used alone or in combination with one or, 

more conventional fats. Preferably, the . compositions are used alone. Bakery 

25 products are typically baked in an oven and include cakes, cooldes, biscuits, buns 

and bread. 

30 

Bakery compositions of the invention comprise the composition of the invention 

and one or more other baking ingredients, such as flour or baking colourants or· 

preservatives. 

Icing compositions of the invention comprise the composition of the invention, 

sugar (e.g., sucrose) and water. ·.Toe compositions are typically used to apply a 

8. 
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partial or complete coating of icing to. confectionery products such as cakes> buns, 

cookies· or biscuits. The icing compositions optionally comprise one •Or more 

flavotiri:ilg agents .. and/or one -or more colourants' and may ·comprise one or more · .. 

other fats. 

.All publications, patents and patent applications are incorporated herein by 

reference. While in the foregoing specification this invention has been described 

in relation to certain preferred embodiments thereo4 and many details have been 

. set forth for purposes of illustration, it will be apparent to those sk:illed in the art 

10 that the invention is susceptible to additional embocliments and that certain of the 

details described herein may be varied considerably without departing from the 

basic principl~ of the invention. . 

The following non~limii.ing examples illustrate the invention and do not limit its 

15 scope· in any way. In. the examples and throughout tbis specification, all 

percentages, parts and ratios are .by weight unless indicated otherwise. Fatty acid 

· .(residue) contents.~ expres$ed_by,.weight b~¢.Qi;t.1:Jle '\_¥~gq.t of.the total fatty 
''' ' ' . ' . '. 'acid residues hi. '.ilie triglycerides;-calcitlated,' as . fye~ (i. e:, hydrolysed) fatty' acias. 

' ' ' Trigly~ride 'contenk" are" express~ by. weight based,. on the' weight "of total '' 

20 · tri,glyc~des present in the composition . 

..... :. ~.-···:··-• ,. .... ~-- .... ,"."'.' ....... '' ....... ' . .. ... . ... " . . .. 

Examplel 

25 Pr<maration ofreduced saturate shortenmg 

A reduced saturate fat blend according to the invention was prepared by blending 

together three components: (1) commercially available refin~ bleached and 

deodorized canola oil purchased locally; (2) commercially available refined, 

30 bleached deodorized palm stearine with an iodine ·value of 35, obtained from 
•, 

Loders Croklaan USA (Channahon, IL); and (3) commercially available fully 

• interesterified palm olein with ~ iodine value of 55 (refined, bleached and 

deodorized), obtained from Loders Croklaa.o. USA. 

9 
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The components were melted and blended together in a tank to a final weight of 

91 kg·(200 pounds) according to·the formula below:· 

5 Canola Oil 33 kg (72 lbs) 

19 kg (42 lbs) Palm Stearine (IV35) 

Interesterified Palm Oleine (IVSS) 39 kg (86 lbs) 

Toe blend was stirred to fully mix the components and passed through three 

10 cooling tubes with agitation to crystallize the blend into a smooth,, semi-solid mass 

suitable for use as a bakery shortening. This product was then evaluated for 

functionality in baked goods. 

Analysis 

15 

The product of Bx.ample 1 has the following calculated triglyceride composition: 

Weight% 

sss 10 

SUS 14 

ssu 12 

P. 013/020 

. · .. :·.usu ___ ,._._· .:.-··'-:)t· · -.-.-..... _. .. _. · : · ... :· .. :. · . . . .. . ... .. . .. ......... . 
-- -·--- · ·_ ··-·-··--· ···-suu---~----...:,-a_·_: ___ ~---·----:.:..: .. ~.:. ..... ____________________ · ----- ----------···- · -· -· · --·-- · ··· ___ .:. .. .-.:...:..._ 

uuu 42 

In more detail, the composition is as follows: 

20 

Weight% 

sss 10 

. sos 11 

sso 9 
1. SLnS .3 

SSLn · 3 

0S0 4 

S00 11 

10 
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The following is the calculated fatty acid content of the product: 

5 

Weight% 

C14:0 1 

C16:0 31 

C18:0 3 

C18:1 46 

C18:2 13 

C18:3 4 

C20:1 1 

Others· 

The calculated N Values (unstabilised) of the product are: 

:N1Q 37.08 

N20 23.89 

N25 18.41 

P. 014/020 

...... :·.' '." ... _ .. ·.NiQ '::.1.t~~(::·~-~:-:.-.. '.·:·:~'.·.·.:·. ~:.·:: .,. ~: .. _ ......... ~-·-· .. "'. ·... . ..... .. ...... ·'"· : .. : .... · · .... ., .... , .. " '· ·· ' ·· ·.·.·:. ' .. ~.:.' : 
•·=,,.,..··-·; ..... _,.· . .- -,-j3!5--.''-g:52··: ..... ........ :· _,, _ _. . .' ...... · ... _., .. · .: . ...... ·..:...: .. :.:..... _____ . _;_,:_· ______ _. __ ;:.:. .. , __ , __ _ 

N40 6.72 · 

Example2 

10 Evaluation of reduced saturate bakery sho~g prepared in Example 1 

A cookie was prepared with the shortening from Exa:i:nple 1. This was almost 

indistinguishable in texture and moutbfeel from. cookies made with a high saturate. 

shortening (50 % saturates). The advantage over a simple blend of canola oil and 

15 palm stearine (IV35) with 35% satwates, was the ability of the shortening to 

cream with the sugar and maintain aeration. Finished cookies prepared with 

11 
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simple blends lacked desired structure, exhibited excess spread; crumb firmness 

(lack oftendemess) and had greasy/oily mouth.feel. 

Example3 

s Use of blend of Example 1 i:o cake icing 

Cake icing was prepared by blending the reduced saturated shortening from 

Example 1 with confectionery sugar, shortening and water> followed by aeration 

in a Hobart mixer. The icing was comparable to a high saturate shortening {50 % 

10 saturates) with respect to texture and degree of aeration (as me.asured by speci:fic 

gravity) i.mniediately after manufacture and during subsequent storage. 

For comparison, another formula with reduced saturat~s (also approximately 35 % 

saturates) was made from a simple blend of can.ala oil and palm steari.ne (IV35) 

15 that was solidified according to Example 1. Icings prepared with this blend 

aerated well initially> but quickly lost structure and aeration during storage. AB a 

. result this iciiig }).ad an undesirable shiny/ oily appearance and a gritty mouth.feel . . ' . . ... ' . ' ,.. .. . . ,, .. , . ,, .. ' . '' . 

------·-···-···-· 

12 
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CLAIMS 

· 1: · · A ·veget:li.b1e ·fat composition -comprising glycerides,. wherein. the .... 

triglyceride content of the composition is: 

6 to20 % SSS, 

5 to less than 20 % SUS 

5 to less than 25 % SSU 

10 to 39 % SU2 and 

10 at least 20 % '\h, 

wherein S is a saturated fatty acid residue having 16 to 24 carbon .atoms and .U is 

an unsaturated fatty acid residue having at least 18 carnon atoms and all 

percentages are by weight based on the total triglycerides present in the 

15 composition, 

.. -. : . ·- .. . '.. . . . , . ,.. . ' .. .... :.. . . . ~ ,. . . 

. · .. the ~eighf°rilti6\jf '(saturated ·iatty acid residues 'having 18 to 24 · carbon atoms) I' 
. . . . . . . ' . 

20 (saturated fatty acid residues having 16 carbon atoms) in the total S content of the 

-ttiglycerides-is-less~ .. 0.2;---·~.: ............. , ........ , ... L ...... •. • ... : ......... , ....• , ,: ....... •, ...... : . 
.. . - .... 

--···-- .. - . 

.... ·•:":"_.:-:·:"-,•.·;··::~;:·.~···.:-:::·-·--;:::-: ·-··--": .~: ... : .. "''",' ~" ,";'",":" .. '. .. ...... : .. ~ ..... 7::···:~·-·-:·· ....... ' .. , ·····.··, .. 
·------·---·-··-···---·-------------·-··---·-·-·----------·--·-

25 

30 

' and the triglycerides co~tain less than 3 % of aracbidic and behenic acid residues · 

based on the total fatty acid residue content of the triglycerides, 

and wherein the saturated fatty acid residue content of the triglycerides is less than 

45 % by weight of~ total fatty acid residues in the triglycerides. 

2. Composition.as claimed in Claim 1, which is a blend o'f fats including (i) 

an interesteri.fied palm olei.n with an iodine value of 45. to 70 and (ii) a palm oil 

fraction with an SUS-content of less than 50 wt% and an SSS-content of at least 

20wt¾. 
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3. Composition as claimed in Claim 2, which is a blend of fats including (i) 

an ·interesterified palm olein with an iodine value of 50 to 70 and (ii) a palm oil 

:fraction with·an SUS-content of less than 40 wt% and an· SSS-'cootent-of at-least .. 

25 wt°/o. 

4. Composition as claimed in Claim 2, which is a blend of at least three 

components, further com.prising a li~uid oil. 

5. Composition as claimed in Claim 4, wherein the liquid oil is canola oil. 

6. Composition as claim¢ in Claim 1, wherein the S2U content is less than 

35%. 

1. Composition as claimed in Claim 1, wherein the $3 content is greater than 

8%. 

.8. 0:>roposit;ion as.cl~ed in qajnl J, ~herein _the.weight ratio of (saturate~ 

· fatty acfd ieshfiies haviri.g.18 to 2~ carbon. atoms) / (saturated fatty acid residue( · . 

. having 16 ckbo~ atoms) in the total S coritetit of the triglycerides is less than 0.15. 

· · ... - ·· · -9. ·, ·. --Com.position .. as~claimed in Claim.-1, wherein. the .. saturated .. fatty, -acid. . .............. . 

.. --···--- -~::::: · ~. · --~-~ --~ta.~ci-~nt~t:~i ilie:1qg1y~d6s: ~-1es;-fu~-:.itf %-=by~~isht~f ~e~~tai-i~.:.:~ ::~: .:_: :~~- .:..:~:-~ 
acid residues in the triglycerides .. 

25 10. Composition as claimed in Claim 1, wherein th~ triglyceride content of the 

composition is: 

30 

8 to 15 % sss, 
11 to 18 % SUS 

8 to 16 % ssu 
18 to 25 % SU2 and 

at least 35 % U3, 

14 
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11. Composition as claimed in Claim 1 having an N10 of 20 to 50: 

·12.· · · Compositi1:>i1 as claimed 'in Claim 1 havingan-N10 of 30 to 40. 

5 13. Composition as claimed in Claim 1 having an N20 of 10 to 35. 

14. Composition as claim~ in Claim 1 having an N20 of 15 to 30. 

15. Composition as claimed :in Claim 1 having an N30 ofless than 18. 

16. Com.position as claimed in Claim 1 having an N30 of3 to 15. 

17. Composition as claimed in Claim 1 which is essentially free of tro;ns fatty 

acid residues. 

15 

18. A method of producing a baked product which comprises preparing-a 

mixture.andba.king.the .. m.ixtw~, llll,d which ~mprises the step ofincol'l?.oratiog the · 

...... composition ·of'Cbrim i iii the.mi.xtrire .. · 

20 . 19. A method of produced· an iced confectionery ~oduct which comprises 

... ·' -· · · -applying·to"a·baked'product an-;icing-co:rn.~-•the composition of Claim 1.. ... _. . . . 

P. 018/020 

···-··---__:~~~:~_.:-_~·-·.·_ :·: ·:: ...... ~ ··:··:· --·~··",""'"'"'" ·:····· .. ··.:·-...... ' ·-::·:·:::-·" : . : .: . ~ ·: ' .. , ... ··.· ..... ' ...... 

. 20. The use of the composition of Claim 1 as an ingredient in baking. · · 

25 21. Bakery composition comprising the composition of Claim 1 and one or 

more other baking ingredients. 

22. Icing composition comprising the composition of Claim 1, sugar and 

water. 

30 

23. Baked product comprising-the composition of Claim 1. 

24. I~ confectionery product comprising the composition of Claim 1. 

15 
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2s. A method of producing the composition of Claim 1, which compr...ses 

. · .... biendmg anfuctuie·offats fucltiding (i) an interesterified-palm-0lein·with.an iodine 

value of 45 to 70 and (ii) a palm oil fraction with an.SUS-content ofless than 50 

s wt% and an SSS-content of at least 20 wt°/4. 

26. Method as claimed in Claim 25, wherein the mixture of fats is a blend of at 

least three components, further coro.prising a. liquid oil. 

10 

' ' ...... -' . -~. .. ' 
'' ' - .. ..:.:::.::.:..:.::...:.._· __ _:_::_:_ ___ ._ .. _____ ._·_:__:__:__:_'~'·"·'_··_ .. _· _. _· ___ ··-~:::._·:~~~-:. __ .. 
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ABSTRACT 

FAT COMPOSITION 

A vegetable fat composition oomprises glycerides, wherein the triglyceride 

s content of the composition is: 

6to 20 % SSS, 

5 to less than 20 % SUS 

5 to less than 25 % SSU 

10 to 39 % SU2 and 

at least 20 % U3, 

. wherein S i.s a saturated fatty acid residue having 16 to 24 carbon atoms and U is 

an unsaturated fatty acid residue having at least 18 carbon atoms and all 

15 p~~entages are by weight based on the total triglycerides · present in the 

composition, 

.. the :weightra-tfo SUS/SSU.is b¢tweeri 0.5 and 2.0, 

20 the weight ratio of (saturated fatty acid residues b,il.~ 18 to 24 car.bon atoms)/ 

· '· · ·• · · ..... · ..... '"(-saturated fatty-acid.residues.ha.v.ing.J.6 ... carb.on.atoms).in.tb.e j.Qt.A), S co:Q.t®tofflJ.e .......... · . 
. .... :.~..:_:._~..:..~-~~;~glyceritl~~:;i~~~tb~{o·.~.. . . .. " .. -· .. : ·: · ..... " .. -.-~--~~~~~~~-:''--'--'-- ......... ·--··-·•"-· 

and the 1riglycmides contain less than 3 % of aracbidic and behenic acid residues 

25 based on the total fatty acid residue content of the triglycerides, 

and wherein. the saturated fatty acid residue content of the triglycerides is less than · 

45 % by weight of the total fatty acid residues in the triglycerides. The 

composition may be used to produce baked products and iced confectionery 

30 products. 

17 
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Description 

Cool-melting, non-trans, non-temper filling fats are known from our EP 555,917. According to this European patent 
these compositions are obtained if blends are used, comprising 51-80 wt% of SUS-triglycerides; <5 wt% of 53-triglyc-

5 erides; 7-60 wt% of (U:3+U2S)-triglycerides; <40 wt"k of SSU-triglycerides, while the weight ratio SUS:SSU triglycer­
ides is <6. Although above fat compositions are excellent non-temper fat compositions we found that above 
compositions still displayed one disadvantageous effect, i.e. the fats posthardened to much when applied in creams on 
storage at about ambient temperatures. This posthardening makes the fats less appreciated by the consumer and thus 
also the products wherein creams made from the fats are present were less appreciated. It is further known from the 

10 prior art that this posthardening problem can be overcome by using medium hardened fat compositions, such as a 
medium hardened mixture of arachidic and soybean oil. However this means that less healthy fats have to be applied, 
because medium hardening results in the occurrence of substanstial amounts of the less healthy trans fats in the hard­
ened fats. 

We studied whether we could find a solution for above problem, however under maintaining the advantageous 
15 properties of the known fats mentioned in our earlier European Patent 555,917. 

This study resulted in novel fat compositions with which the above aims could be fuHilled. 
These novel fats comprise fat blends for low trans filling fat compositions or for wrapper margarine comprising 

triglycerides of the types SUS, SSU and SU2, wherein the fat blend has a trans fatty 
20 acid content <5 wt%, preferably <2 wt% and comprises the the above aims could be fuHilled. 

These novel fats comprise fat blends for low trans filling fat compositions or for wrapper margarine comprising 

triglycerides of the types SUS, SSU and SU2, wherein the fat blend has a trans fatty 
25 acid content <5 wt%, preferably <2 wt% and comprises the triglycerides SUS and SSU in a weight ratio 

SUS:SSU<2 ,preferably 0.5-1.5, while SUS is present in an amount <34 weight "lo, preferably 15-25 wt% and SU2 
is present in an amount <55 wt%, preferably 30-50 wt"k, which fat blend preferably displays an solid fat index, 
measured by NMR-pulse on unstabilised fat at 20 oC of 10-35, more preferably 15-30, most preferably 20-25, 
wherein 

30 

S=saturated fatty acid residue with 16-18 C-atoms and 
U=mono and/or diunsaturated fatty acid residue with 18 C-atoms. 

In above definition the NMR measurement is performed on unstabilised fats, this means that the fats were subjected to 
35 the following temperature regime prior to the actual measurement: melt at 60 •c; 5 min at 60 °C; 1 hr at O •c; 1/2 hr at 

measurement temperature. 
Above blends suitably comprise: 

(0 an interesterified palm olein component with an iodine value of 50-70 and 
40 (ii) a palm oil fraction with an SUS-content of 60-80 wt%, an SSU-content of 5-30 wt "lo, preferably 10-25 wt% and 

an SU2-content of 5-15 wt"k. 

Alternatively the blends comprise: 

45 (i) an interesterified Shea-olein fraction and 
(ii) a palm oil fraction with an SUS-content of 60-80 wt"k, an SSU-content of 5·30 wt "lo, preferably 10-25 wto/o and 
an SU2-content of 5-15 wt%. 

The weight ratio wherein the fats (i) and (ii) defined above can be applied ranges from 60-90:40-10, preferably from 
50 70-80:30-20. 

Part of the invention are also filled chocolate bars, wherein the filling consists at least partly of the blends according 
to the invention. We found that our new blends do have very good aerating properties, it was found that it was easy to 
incorporate 25-45 vol% of air or of another gas in the fat blends. This can be achieved by whipping of the blends with a 
conventional whipper. 

55 Therefore our new fillings can suitably be applied for the preparation of aerated filled chocolate bars. 
Wrapper margarine, containing our novel fat composition are also part of our invention. 

According to another embodiment of our invention our new fat blends can be used benificially as part of the filling 
of filled chocolate products, optionally after whipping, to avoid posthardening of the fats upon storage of the chocolate 

2 
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products. 

EXAMPLES 

5 1. A whipped cream was made using the following recipe: 

10 

Icing sugar 

Fat 

Skimm.milk powder 

50W1% 

40 .. 

10 .. 

15 Fats that were applied were: 

(A) a medium hardened blend of arachidic and soybean oil (ratio 65:35), having a trans content of about 35%. 

(B) a mixture of wet-fractionated palm oil olein / palm oil and a palm oil fraction having 3 wt% S3; 70 wt% SUS; 
20 14 wto/o SSU and 10 wt% SU2 in a weight ratio of 20:50:30. 

(C) a blend of an intersterified palm oil olein with an iodine value of 65 and a palm oil fraction having 6 wto/o S3; 
68 wto/o SUS; 14 WT5 SSU and 10 wt% SU2 in a weight ratio of 80:20 

25 The triglyceride composition of the different components and compositions is given below: 

Palm oil Interest.Palm oil olein wet fract. palm oil olein (B) (C) 

30 
sss 9.7 5.5 0 4.8 5.6 

SUS 41.5 8.3 32.6 45.9 20.2 

ssu 9.2 18.9 5.7 8.8 17.9 

SU2 33.2 43.7 50.5 33.2 37.0 
35 

the solid fat indexes of the different fat blends (A),(B) and (C) were as follows: 

40 Blend A Blend B Blend C 

N20 23.2 14.3 22.2 

N25 13 3.7 12 

N30 5.6 0.9 7.1 
45 

N35 1.2 0 4.3 

The ingredients were mixed in a Hobart mixer, the creams obtained were cooled to a temperature at which the 
50 mixtures could be whipped. The whip temperature and the amount of air incorporated are mentioned below: 

Fat applied temp of whipping o/o air incorp. 

A 16.4 oC 36vol% 
55 

B 16.5 36 

C 13.6 35 

3 
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The creams were stored at 20 oC and the hardness of the creams were measured after different time intervalls. 
The results are given below: 

Fat applied 1 day 4days 14days 

A 16 29 

8 68 83 

C 52 54 

The hardness was measured using a Stevens texture analyser, having a cone of 60 o, using a speed of 0.5 
mm/sec. The hardness is mentioned in grams. 

From above results it can be concluded, that the posthardening was the least tor the trans fat composition (A), 
15 that the posthardening was unacceptably high for composition (8) which is a composition according to EP 555,917, 

while for composition (C) according to the invention it was found that the posthardening was acceptable and close 
enough to the value found for the trans fat. 
2. A whipped cream was made using the following recipe: 

. 20 

Icing sugar 50 wto/o 

Fat 40 wt°k 

Skimmed milk powder 10 wt°k 
25 

Fats that were applied were: 

30 1. a medium hardened blend of arachidic and soybean oil (ratio 65:35), having a trans content of about 50% 

2. a blend of an interester~ied palm olein / shea olein, and a palm oil fraction in a weight ratio of 75/25 

The tryglyceride composition of fat 2 is as given below: 
35 

SUS 23.2 

ssu 19.6 

40 SU2 34.4 

The solid fat indexes of the fat blends were as follows: 

45 

1 2 

N20 24.4 19.4 

N25 13.0 10.8 
50 N30 4.8 5.5 

N35 1.0 2.7 

55 The ingredients were mixed in a Hobart mixer, the creams obtained were cooled to a temperature at which the 
mixtures could be whipped. The whip temperature and the amount of air incorporated are mentioned below: 

4 
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Fat applied Temp. of whipping %air incorp. 

1. 
5 

20.9 23vol% 

2. 19.6 19vol% 

The creams were stored at 20°C and at 25°C the hardness was measured after different time intervals. The 
10 results are given below: 

Fat applied 1 day 1 week 2weeks 1 month 

15 
at20°C 

1. 34 49 56 

2. 23 51 74 

at25°C 
20 1. 21 23 26 23 

2. 13 16 18 16 

25 The hardness was measured using a Stevens texture analyser, having a cone of 60°, using a speed of o.s 
mm/sec and a penetration depth of 2 mm. The hardness is measured in grams. 

From above results it can be concluded that a similar amount of air was incorporated in both creams and that the 
posthardening was the least for the trans fat composition 1., and for blend 2. according to the invention it was found that 

so the posthardening was acceptable and close enough to the value found for the trans fat. 

Claims 

1. Fat blend for low trans filling fat compositions or for wrapper margarine comprising triglycerides of the types SUS, 
35 SSU and SU2, wherein the fat blend has a trans fatty acid content <5 wt%, preferably <2 wt% and comprises the 

triglycerides 
SUS and SSU in a weight ratio SUS:SSU<2, preferably 0.5-1.S, while SUS is present in an amount <34 weight 
%,preferably 15-25 wt% and SU2 is present in an amount <55 wto/o,preferably 30-50 wt%, which fat blend prefera­
bly displays an solid fat index, measured by NMR-pulse on unstabilised fat at 20 oC of 10-35, more preferably 15-

40 30,most preferably 20-25, wherein 

$=saturated fatty acid residue with 16-18 C-atoms and 
U=mono and/or diunsaturated fatty acid residue with 18 C-atoms. 

45 2. Fat blend according to claim 1, wherein the blend comprises (i)an interesterified palm olein component with an 
iodine value of 50· 70 and 
(ii) a palm oil fraction with an SUS-content of 60·80 wto/o, an SSU-content of 5·30 wt o/o, preferably 10-25 wt% and 
an SU2-content of 5-15 wt"/4. 

50 3. Fat blend according to claim 1, wherein the blend comprises (i) an interesrnied Shea-olein fraction and 
(ii) a palm oil fraction with an SUS-content of 60·80 wt%, an $SU-content of 5-30 wt o/o, preferably 10-25 wto/o and 
an SU2-content of 5-15 wt"/4. 

4. Fat blend according to claims 1-3 wherein the components (i) and (ii) are present in a weight ratio of 60-90:40-10. 
55 

5. Filled chocolate bar, wherein the filling consists at least partly of the blend according to claims 1-4. 

6. Filled chocolate bar according to claim 5, wherein the filling is whipped to contain 25-45 vol% of air or another gas 

5 
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7. Use of a fat blend in fillings for chocolate bars.wherein the fat blend according to claims 1 ·4 is used as part of the 
filling to avoid post-hardening of the fats of the filling. 

) 

6 
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Healthy spread fats: 

Fats, suitable for use in margarine or spreads have been 

5 the subject of many studies in the past. According to us 
4,425,371 margarine fats comprise (1) a randomly 

interesterified mixture of a) an oil high in linoleic acid 

{= c18 : 2) and b) an oil or fat high in saturated fatty 

acids with at least 16 carbon atoms and (2) an olein 

10 fraction obtained after a fractionation of above 

interesterified mixture, which olein fraction has to have a 

specific N-line. Although the fats obtained display good 

properties as margarine-fats, those fats have the 

disadvantage that its N-line is not optimal. In particular 

15 its N5 values and the differences between N5 and N20 are 

too high to make them good healthy spread-fats. Further its 

content of saturated fatty acids is still rather high. 

Moreover, these fats include fractions obtained after a 
hydrogenation. As hydrogenation will result in the 

20 formation of trans-fats, the margarine-blends in general 
will contain some of those undesirable trans fats. Another 

disadvantage is that for the preparation of the fat blends 

a rather complicated process must be performed, including 

an interesterification, a hydrogenation, a fractionation 

25 and a back-blending of the different products obtained. 

other known margarine-fats contain appreciable amounts of 

!auric acids. The presence of !auric residues, however, has 

a negative impact on the flavour of the products, because 

30 of hydrolysis that occurs during storage. 

Recently a_margarine oil low in trans-acids was disclosed 

in WO 91/08677. According to this documents the fats must 

fulfil the following requirements: 

3 5 ( 1) they must contain 84 - 95% triglycerides 

(2) and also 5 - 15% of diglycerides 
(3) less than 3% trans-acids should be present 
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2 

(4) less than 6% intermediate saturated fatty acids 

should be present 

(5) 25 - 45% of esterified c18:2 should be present 

(6) o - 11% of esterified c18 :3 should be present 

5 (7) 5 - 25% of esterified c18 : 1 should be present 

(8) the fatty acid distribution should be non-random, so 

that the esterified Cia:o present is mainly bonded at 
1 and/or 3 and esterified unsaturated fatty acid is 

mainly bonded at 2-position of the triglycerides 

10 (9) the fat must have a specific solid fat profile. 

According to the specification the presence of diglycerides 

is essential in order to obtain a good mouthfeel and the 
required solid fat profile. We have found, that the 

15 presence of diglycerides in margarine-fats has a negative 
impact on the crystallization behaviour (in particular: the 
velocity of crystailization) of the fats, when applied in 
margarines or spreads. Therefore, we have studied, whether 

we could find healthy fats suitable for the preparation of 

20 margarines or spreads that are substantially free of 

diglycerides and laurics, have a low SAFA-content, while 

its N-line is such, that the fats are good structuring fats 

at refrigerator-temperature (So: N5 ) and at ambient 

temperature (So:N20 or better its N5 - N20 ), while they 
25 melt well in the mouth (So:N35 ). 

We found fat-compositions that fulfil above requirements. 

Therefore our invention concerns with fat-composition, 

suitable for healthy margarines or spreads, comprising-the 

30 following triglyceride-distribution: 

5 - 45 wt% s2u - triglycerides 

0 - 60 wt% SU2 - triglycerides 

5 - 95 wt% U3 - triglycerides 

0 - 8 wt% S3 - triglycerides 

35 s being: saturated fatty acid with 

u being: mono- or polyunsaturated 

least 18 carbon atoms 

16-24 carbon atoms 

fatty acids with at 
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3 

which fat-composition has a weight-ratio- (C18 - c24 ) : (c16 
saturated fatty acids of at least 0.3, contains less than 5 

wt% diglycerides, while its SAFA-content is less than 35 

wt% and its solid fat content, measured by NMR-pulse 

5 (unstabilized), is: 

N5 : 12 - 30 

N35 : less than 7 

(N5 - N20 ) : less than 10 

10 A preferred triglyceride-composition comprises: 

10 - 25 wt% S2U 

15 

5 - 40 wt% ·su2 
50 - 84 wt% U3 

1 - 5 wt% S3 

Our novel fats preferably have SAFA-contents of less than 

30 wt%, most preferably less than 25 wt%. The SAFA-content 

being defined as the total weight of saturated fatty acids 

(including the trans-acids) over the weight of all fatty 

20 acids present. The preferred N-line (measured by NMR-pulse, 

not stabilized; i.e. using the following T-regime melt at 

80°C; 10 min. at 60°C; 1 hr at 0°c, measured at measure-T 

after 30 min. at this T) is 

25 N5 : 12 - 18 

N35 < 3 

(N5 - N20 ) < 5 

All kind of fats, such as natural fats or oils'but also 

30 synthesized fat-components can be applied in our 

compositions. Examples of these fats are the following 

triglycerides: sunflower oil; olive oil; soybean oil; corn 

oil; PPO; ststo; BBQ; PStP; PBO; PPLn; StStLn; BBLn; PBLn; 

StOSt; POSt; POP; BOB; stoo; POO; BOO; BLnB; StLnSt; PLnSt; 

35 PLnP; palm oil stearin; st3 ; P3 ; B3; s 3 , wherein~ can be 

any combination of c16-c24 ; o3; Ln3; Lno2; Ln2o; (P=c16 :oi 

St:C1a:oi B=Czz:oi O=C18 : 1; Ln=c18 :2 ). It is, however, 

-172-



W095/07619 PCT/EP94/02893 

4 

preferred to apply fats and fat mixtures that result in a 

behenic acid content in the composition of at least 

l. 5 wt%, preferably at least 4 wt%. Very suitable fat­

compositions are obtained, when we apply a blend of fat 

5 components (A), (B) and (C), wherein: 

(A) has an SUS level of more than 30 wt%, preferably more 
than 45 wt% and displays an N20 > 20, preferably above 45 

(B) has an s3 level above 45 wt%, preferably above 60 wt% 

(C) has an (U2s + u3) level above 45 wt%, preferably 

10 above 60 wt% while (A), (B) and (C) are present in 

amounts of 5 - 40 wt% (A), o - 10 wt% (B) and 50 -

95 wt% (C). The amounts of components (A), (B) and 

(C) are advantageously 15 - 25 wt% (A); 0.5 - 3 st% 
(B) and 70 - 90 wt% (C). 

15 

Component (A) can be made by chemical or enzymic 
interesterification of a liquid oil and a saturated fatty 

acid, optionally followed by fractionation. Enzymically 

made fats (A) are preferred, in particular fats made by 

20 enzymic interesterification of a fatty acid having 16 - 24 

carbon atoms and a liquid oil. The N25 (unstabilized) of 

those fats A is preferably more than 45, most preferably 

more than 55. 

25 Fat (A) suitably is a shea fraction, illipe, or a fat 

having a high content of at least one of the triglycerides: 

BOB; BLnB; AOA; AOB or a cocoa butter equivalent (A=C2o:o). 

A very convenient fat (B) is a palm oil stearin. This will 

30 be rich in tripalmitics. 

35 

Fat or oil (C) can be any liquid oil high in (SU2 + U3 ). 

Examples are sunflower oil, olive oil, soybean oil, corn 

oil. 

In a preferred embodiment of our invention the fat 

composition contains the triglycerides SUS and ssu in a 
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weight-ratio of more than 0.6, preferably more than 1.0, 

most preferably more than 5.0. 

Spreads with a fat content of 20-80 w%, comprising at least 

5 part of the fats according to the invention are also part 

of the invention. These spreads display a hardness 

according to Haighton at 20°C of more than 50, preferably 
more than 120. 

10 The spreads can be made by using conventional techniques 

for the preparation of margarines or low fat spreads (cf. 

EP 89082) 

15 Examples: 

1. 

20 

25 

30 

35 

Sunflower oil was blended with a fat, containing 
65.4 wt% SLnS, wherein S=C14-c24 , while st was 

present at 54:4 wt% in a weight-ratio of 85 SF: 15 

StLnSt rich fat. The triglyceride-composition of 

this blend was: 

S2U: 16.8 wt% 

SU2 : 13.0 wt% 

03: 69.7 wt% 

S3: 0.5 wt% 

Its SAFA-content was 20.2 wt%, while it displayed 

the following N-profile: 

N5 12 

N35 = 0 

N5-N20 = 7. 5 

The Stlnst applied was obtained by an enzymic 

conversion (1.3. specific) of sunflower 0{1 and 

stearic acid, followed by fractionation. 
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Sunflower oil, palm oil stearin and StLnSt were 
blended in a weight ratio of: 

78 SF, 3 palm oil stearin and 19 StLnSt-rich 
fat 

The triglyceride composition of this blend was: 

s2u: 21.3 wt% 
SU2 : 12.2 wt% 

U3: 64 wt% 

S3: 2.6 wt% 

Its SAFA-content was 24.7 wt%, while it displayed 

the following N-profile: 

17.4 

N35: 0 

N5-N20 : 7.2 

The StLnSt-rich fat applied was obtained by an 
enzymic conversion (1.3) of sunflower oil and 
stearic acid, followed by fractionation. Its StLnSt 

content was 60 wt% 

Sunflower oil, palm oil stearin, BOB -rich fat and 

BOO-rich fat were blended in a weight ratio of 55 

SF, 5 palm oil stearin, 20 BOB-rich fat and 20 BOO-

rich fat. Its triglyceride-composition was: 

S2U: 26.3 

SU2: 23.8 

U3: 45.3 

S3: 4.4 

The SAFA-content of this blend was 34.0 wt%, while 
it displayed the following N-profile: 

= 28.l 

1.8 

5.2 
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The BOB-rich fat and BOO-rich fat were obtained by 

an 1.3- enzyme-specific conversion of high oleic 

sunflower oil and behenic acid, followed by 

fractionation into two products. The products 

obtained contained 73 wt% BOB and 64.1 wt% soo 
(behenic content was :37 wt%}. 

A margarine was made, using the fatblend of example 
3 the following recipe was applied: 

Fatphase wt% 

fat-blend 83.l 

emulsifier 

colour/flavour 

Waterphase 

water 
S.M.P. 

preservative 

organic acid 

pH = 4.7 

0.3 

0.05 

wt% 
16.0 

0.4 
0.05 

0.04 

A premix was made form the components; the premix 

was pasteurized at 85°C and cooled to 45°C the 
premix was led through an ACA-system, applying a 

throughput of 40 g/min. The A, C and A-units were 
stirred at respectively 800, 400 and 600 rpm. 

The outlet-temperatures were: 16.7°C; l7.4°C and 

14.7°c. 
A margarine was obtained with the hardness (C-values 
in g/cm2 after 3 days storage at T indicated) as 
given in the table below. 

c-values of the margarines 

Example C at 5°C C at 20°c 

5 >3000 2340 
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Halvarines were made, using 2 different fat blends, 

i.e. the fatblend of example 2; and a commercial, 

low-SAFA blend. (= 13% inter-esterified hardened 

palm oil/hardened palm-kernel and 87% sunflower 

oil). The following recipe was applied: 

Fatphase 

fatblend 

emulsifier 

colour/flavour 

Waterphase 

water 

S.M.P. 

gelatin 

preservative 

organic acid 

pH= 5.1 

wt% 

40.0 

0.3 

0.05 

wt% 

56.4 

1.5 

1.5 

0.15 

0.07 

A premix was made from the components; the premix 

was pasteurized at 85°C and cooled to 45°C. The 

premix was led through an ACA-system, using 

stirring-speeds of 800, 1300 and 600 rpm. The 

throughput was 40 g/min. The following exit-

temperatures were used: 

using: A C A 

fat of example 2 16.4 22.3 15.4 

in Es-fat 13.2 19.1 14.6 

The products obtained displayed the following c­
values: 

Fatblend 

example 2 

in Es-fat 

.Q5 

200 

85 

.Q1s 
80 

67 
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9 

So the hardness of our new products is slightly 

higher than the hardness when using a commercial fat 

blend. 

Fat blends were made with the composition as given 

in the table below. The properties of the fat blends 

are given in this table as well. 
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Claims 

1. Fat-composition, suitable for healthy margarines or 

spreads, comprising the following triglyceride-
distribution: 

5 - 45 wt% s2U - triglycerides 

0 - 60 wt% SU2 - triglycerides 

5 - 95 wt% 03 - triglycerides 

o - 8 wt% s3 - triglycerides 

s being: saturated fatty acid with 16-24 carbon atoms 

u being: mono-or polyunsaturated fatty acids with at 

least 18 carbon atoms 

which fat-composition has a weight-ratio (C18 - c24 ) : 

c16-saturated fatty acids of at least 0.3; contains less 
than 5 wt% diglycerides, while its SAFA-content is less 

than 35 wt% and its solid fat content, measured by NMR­

pulse (unstabilized), is: 

N5 : 12 - 30 

N35 : less than 7 

(N5 - N20 ) : less than 10 

2. Fat-composition according to claim 1, wherein the 

triglyceride-distribution comprises: 

10 - 25 wt% S20 

5 - 40 wt% SU2 
50 - 84 wt% U3 

1 - 5 wt% S3 

3. Fat-composition according to claims 1 or 2, wherein 
the SAFA-content is less than 30 wt%, preferably 

less than 25 wt%. 

4. Fat-composition according to claims 1 - 3, wherein 

the solid fat-content is: 

N5 : 12 - 18 

N35 < 3 
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5. Fat-composition according to claims 1 - 4, wherein 

the fat-composition contains at least 1.5 wt%, 

preferably at least 4 wt% of behenic acid. 

6. Fat-composition according to claims 1 - 5, wherein 
the composition is a blend of at least two of the 
following triglycerides: sunflower oil, olive oil; 

corn oil; soybean oil; StOSt; POSt; POP; BOB; StOO; 

POO; BOO; BLnB; StLnSt; PLnSt; PLnP; palm oil 

stearin; st3 ; P3 ; B3 ; 0 3 ; Ln3 ; Lno2 ; Ln2o (P=c16 :oi 

St:C1a:oi B=C22:oi O=Cis:1i Ln=Cl8:2>. 

7. Fat-composition according to claims 1 - 5, wherein 
the composition is a blend of fat components (A), 

(B) and (C), wherein: 

(A) has an SUS level of more than 30 wt%, preferably 
more than 45 wt% and displays an N20 > 20, preferably 

above 45 

(B) has an s 3 level above 45 wt%, preferably above 60 

wt% 

(C) has an (U2s + u3) level above 45 wt%, preferably 

above 60 wt% while (A), (B) and (C) are present in 

amounts of 5 - 40 wt% (A), 0 - 10 wt% (B) and 50 -

95 wt% (C). 

8. Fat-composition according to claim 7, wherein (A), 

(B) and (C) are present in amounts of 15· - 25 wt%, 

0,5 - 3 wt% and 70 - 90 wt%. 

9. Fat-composition accordinef to claim 7, wherein fat­

component (A) is made by enzymic interesterification 

of a fatty acid, having 16 - 24 carbon atoms and a 

liquid oil. 
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10. Fat-composition according to claim 7, wherein fat­

component (A) displays an N25 > 45, preferably> 55. 

11. Fat-composition, according to claim 7 wherein fat­

component (B) is a palm oil stearin. 

12. Fat-composition according to claim 7, wherein fat A 
is a shea fraction, illipe, a fat having a high 

content of at least one of the triglycerides: BOB, 

BLnB, AOA; AOB or a cocoa butter equivalent (A=C2o:o) 

13, Spread with a fat-content of 20 - 80 wt%, wherein at 

least part of the continuous fat-phase consists of a 

fat according to claim 1 - 12. 

14. Spread according to claim 13, wherein the spread 

displays a hardness according to Haighton at 20°c of 

more than 50, preferably more than 120. 
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HEALTHY FAT-CONTAINING BLENDS 

Blends of a sugar and a fat component are often used in 

confectionery products, either at ambient or at frozen 

5 temperature conditions. Examples of the above products are 

encapsulated fillings, such as pralines and ice-cream 

products provided with a coating, containing such blends. 

A problem with the known blends was that so far high SAFA 

contents (= contents of saturated and/or trans-fatty acids 

10 in the triglyceride component) had been required in order 

to achieve the required product performance, such as 

acceptable texture and good oral melting characteristics. 
Alternatively, the product performance, in particular the 

hardness and cool-melting behaviour, was unsatisfactory 

15 when lower SAFA contents were applied. 

According to EP 547,651 chocolate fillings comprise, as a 

fat phase, a fat containing 18-28 wt.% of C16-C 18 saturated 

fatty acids, 35-45 wt.% of trans-unsaturated fatty acids 
20 and 25-35 wt.% of cis-unsaturated fatty acids. Therefore, 

these compositions are high in SAFA and are not free of 
trans-acids. 

According to EP 555,917 filling fats comprise non-temper, 

25 non-trans fats comprising: 35-80 wt.% of the polymorphic 

SOS fat; less than 3 wt.% of the trisaturated s3; 7-60 wt.% 

of (U2S+U3) triglycerides and less than 40 wt.% of ssu­
triglycerides while the SUS: SSU ratio< 6. 

30 These fats will be relatively high in SAFA while the 

triglycerides display such a solid fat content at 20°c 

35 

(= Nw) that the Nw/SAFA ratio is low. This last requirement 

makes the fats not optimal for our purpose as filling fat 

or as ice-cream coating fat. 
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In EP 500,178 we have disclosed non-lauric, non-temper 

filling fats with an N-line of: Nw > 45; Nw ~ 12 and Nn~ 

< 2.0. These fats can be obtained as olein fraction of the 

fractionation of a hardened mixture of, e.g., soybean oil 

5 and palm oil olein or cottonseed oil. The last-mentioned 

requirement means that the fats are not trans-free and are 

high in SAFA. 

We have now found new blends of at least a sugar and a 

10 triglyceride component that can be applied in confectionery 

products, wherein the SAFA content of the triglyceride 

component is lower than that usually applied, while the 

products obtained display a performance similar to that of 

products based on fats with high SAFA levels. It should be 

15 understood that by SAFA content the total of saturated and 

trans-unsaturated.fatty acid residues is meant. 

Therefore, our invention concerns bl~rds of a sugar 

component and a triglyceride component, the triglyceride 

20 component comprising: 

at least 40 wt.% of SU2 triglycerides; 

3 - 50 wt.% of S2U triglycerides, 

which triglyceride component displays a solid fat content 
{N) at the temperature indicated of: 

25 Nw > 35, preferably> 60; 

NH< 10, preferably< 5, 

(N measured by NMR-pulse for fats stabilised for 40 hours 

at 20°C) 
s being saturated fatty acid with 18-24 c atoms and U being 

30 unsaturated fatty acid with~ 18 C atoms. 

The triglyceride component in these blends has a SAFA 

content of at most 45 and is substantially free of trans- ~ 
unsaturated fatty acid residues. Therefore, our blends are 

35 healthier than the common blends known for this purpose. 

Very suitabl~ blends are obtained when the triglyceride 

component of the blend displays a ratio between its N~, 
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(stab. at 20°C) and its SAFA content, so Nw/SAFA, of more 

than 1.2, in particular more than 1.5. 

suitable triglyceride compositions that fulfil the above-

5 mentioned criteria are triglyceride compositions rich in 

BOO, stoo, osto, OBO or mixtures thereof. These 

compositions will also contain BOB, BBO, stost or ststo as 

the S2U component. Such triglycerides can be made by 

interesterification of natural fats, in particular by 

10 applying chemical or enzymic interesterification, using a 

fatty acid as a source for the fatty acid moiety that has 

to be introduced into the natural fat. The above-mentioned 

interesterification techniques are standard techniques 

15 

(B = Behenic; St= stearic; o Oleic). 

In the above blends, preferably·35-75 wt.%, more preferably 

40-65 wt.%, of the triglyceride component is present. The 

sugar component can be any known :~gar, such as glucose, 

fructose, sucrose, maltose, maltodextrin, etc., the nature 

20 of which is not critical. It should be understood that 

polydextrose-type materials are also considered to be part 

of the sugar component and can therefore also be applied. 

In addition to the triglyceride component mentioned above, 

25 the blend can also contain a liquid oil, such as soybean 

oil, sunflower oil, maize oil, olive oil, hazelnut oil, 

groundnut oil or rapeseed oil. If the blend contains a 

liquid oil and a triglyceride rich in soo, it is preferred 

to apply a weight ratio of liquid oil : 500 = (10-90): (90-

30 10). 

Very good results can be obtained if our blends comprise a 

triglyceride component that contains at least 10 wt.%, 

preferably at least 25 wt.%, of behenic acid. The behenic 

35 acid causes the digestibility of the triglycerides to 

decrease and therefore the calorific value of the blend is 
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decreased as compared with normal fat components (based on 

c12-c 1~ fatty acids) . 

Although the triglyceride component, S2U, also comprises 

5 StUSt (St= stearic acid), it is preferred that our 

triglyceride component contains less than 25 wt.% of StUSt 

(U = unsaturated fatty acid, c1t). Very suitable blends are 

obtained when the S2U triglyceride component comprises SLnS 

and SOS triglycerides in a weight ratio of SLnS < 0.35 
10 sos 

{S = saturated fatty acid C18-C24 ; Ln = C18:2 i O = C1s:d. 

It was found that the good product performance obtained, 

using fats high in Ln, can be further improved by applying 

15 fats with such ratios for SLnS : sos. In particular, the 

crystallisation rate is faster and processing becomes 

easier. 

We further found~that the crystallisation rate is far 

20 better for fats containing linoleic acid residues if the 
linoleic present in the 2-position of the SU2-triglyceride 

is less than 50%, preferably less than 30%, of the total 

unsaturated fatty acids present in the 2-position of these 

SU~triglycerides. 

25 
In order to achieve better structuring properties, we 

prefer that the triglyceride component of our blends also 

comprises 0.1-10 wt.% of a trisaturated triglyceride, in 
particular a palm oil stearin or a by-product of an enzyrnic 

30 fat preparation. 

Part of our invention is also a filling fat composition 

comprising a blend according to our invention, which blend 

contains 35-75 wt.%, preferably 40-65 wt.%, of the 

35 triglyceride component mentioned above and at least a sugar 

component. These filling fat compositions preferably also 

contain one or more of the following components: milk 
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powder; skimrnilk powder; proteins, in particular whey 

powder or caseinate; a filling component, in particular 

cellulose or inulin. 

5 The filling fat compositions ca~ contain the blend of fat 

and sugar per se or this blend can first be used for the 

preparation of a fat-continuous aqueous emulsion, which 

emulsion then can be part of the filling fat composition. 

If an emulsion is made first, this emulsion should contain 

10 5-50 wt.% of fat and not more than 25 wt.% of water. 

The filling fat compositions of the invention can be 

prepared by mixing of our blend of fat and sugar with the 

other ingredients for the filling, such as milk powder 

15 and/or other filling components. It is important, however, 

that the blend thus obtained be tempered at a temperature 

below 20°c, in particular below 15°C. This low tempering 

temperature is conducive to the formation of crystals. 

Another method for the production of our filling fat 

20 compositions comprises blending of the components at 

temperatures above 40°C, cooling the blend to 5-25°C and 

adding a working amount of seed crystals having a particle 

size of 1-200 µrn, preferably 10-100 µrn. As seeds, 

triglycerides high in sos, SSO or S3 can be applied (S = 
25 C16-C24 saturated fatty acid; o = oleic acid). suitable 

working amounts are 0.01-1 wt.%, calculated on the fat. 

Encapsulated filling fat compositions, wherein the filling 

fat according to the invention is encapsulated in a 

30 chocolate or chocolate-like coating material, are also part 

of the invention. 

Encapsulated, low-calorie filling fat compositions are 

obtained by encapsulating the filling fat compositions 

35 containing the fat-continuous aqueous emulsion, e.g. in a 

chocolate shell. A further calorie reduction is obtained 
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when at least part of the sugar component present in these 

compositions consists of polydextrose. 

We further found that our blends can be successfully used 

5 in ice-cream coatings. So, an ice-cream coating comprising 

40-75 wt.% of the triglyceride component mentioned above 

and at least a sugar is also part of our invention. Very 

suitable blends, in particular those suitable for the 

preparation of non-brittle, non-adhering ice-cream 

10 coatings, are obtained by applying fats with a non­

stabilized N-line of : N0 = 60-95; Nw = 10-45 and 

15 

N~ < 15. This additional criterion for the fats thus means 

a selection within the fats that have been formulated 

above. 

Coated ice creams are, of course, also part of our 

invention. 
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I. Fillings A and B 

I.l Fillings were made, 

Fat phase 

Sugar 

Skimmilk powder 

Lecithin 

- 7 -

EXAMPLES 

using the 
wt.% 

50.0 

40.0 

10 

0.3 

PCT /EP94/03881 

following recipe 

Two different fillings were made, using two different fat 

phases, i.e. 

filling A, using fat A (rich in StOO), 

filling B, using fat B (a mixture of palm fractions), 

the composition of fats A and B being : 

Fat A Fat B {comQarative) 
(wt.%) (wt.%) 

SU2 77.9 27.0 

S2U 17.3 64. 0 

SAFA 37.7 53.1 

N20 5L2 48.0 

N30 0.5 5.0 

N20/SAFA 1. 35 0.9 

I.2 The fillings were made by mixing of the ingredients, 

refining the blend on a 3-roll refiner and conching the 

blend. Filling A was tempered at 10°C; filling B was 

tempered at 24°C. The fillings were stored at 7°C for 16 

hours and then further stored at 13°C. 

I.3 After 1 week, the fillings were evaluated by a 

trained panel (at 20°C), 

The hardness of the two fillings was similar but the 

meltdown of filling A was much quicker, while this filling 

A was also much cooler during melting than filling B. 
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So, filling A is lower in SAFA and displays better oral 

properties than filling B. 

II Filling C 

II.l One more filling (= C) was made, using the recipe of 

Example I.l. The fat applied (= fat C), however, had the 

following composition: 

Fat C (rich in BOO) 

(wt.%) 

SU2 73.6 

S2U 22.6 

SAFA 45 

Behenic % 37.2 

Nw 81.2 

N3u 0.6 

N20/SAFA 1.8 

II.2 The fillings were made according to I.2; tempering, 

howev~r, was performed at 18°C. 

II.3 After 1 week, applying a temperature of 20°C, we 

found that the hardness of filling c was similar to that of 

filling B (44 and 42, respectively). An expert panel found 

that the meltdown and coolness of fillings Band C were 

also similar. 

So, a filling with lower SAFA and lower calorie intake and 

with similar hardness and oral properties was obtained. 

III Fillings D and E 

III.l Two more fillings (D and E) were prepared, using the 

following recipes : 
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BOO-rich fat C 45 40 

sugar 35 35 

Skirnrnilk powder 10 5 

Hazelnut paste 10 20 

Lecithin 0.4 0.4 

So, the fat phase of filling D consists of 90% of BOO-rich 

fat and of 10% of hazelnut oil; the fat phase of filling E 

consists of 80% of BOO-rich fat and of 20% of hazelnut oil, 

the fat phases D and E having the following composition 

Fat D Fat E 
(wt.%) (wt.%) 

SU2 67.7 61. 8 

S2U 20.7 18.8 

SAFA 41. 7 38.4 

Behenic % 33.5 29.8 

N20 68.0 54.7 

NJu 0.6 0.1 

N20/SAFA 1.6 1.4 

III.2 The fillings were made according to I.2. Tempering 

was performed at 5°C. 

III.3 From an evaluation by an expert panel it could be 

concluded that low-SAFA, low-calorie fillings were obtained 

that displayed good hardness, good meltdown, good cool­

melting and excellent flavour release properties. 

IV. Fillings using seeding 

IV.l A filling composition was made with the recipe 

according to filling D of Example III. The filling was 

placed in an LFRA kettle at 50°C and was cooled with 

stirring to 17°C. 
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IV.2 When the filling reached 17°C, it was: seeded with 0.1 

wt.% of cocoa butter seeds with stirring. Sti~ring was 

continued for half an hour at 17°C. 

IV.3 After half an hour, Al-cups were filled and ·placed in 

a wind-cooled cabinet at 14°C for an hour. 

IV.4 The samples were kept in a storage cabinet at l3°C 

for 18 hours, after which time Stevens hardness was 

measured. A hardness of about 420 was found. 

IV.5 The samples were restored at 20°C for 24 hours and 

Stevens hardness was measured again. A hardness of about 

158 was found. 

IV.6 All products had excellent oral properties and good 

flavour. 

v. Ice-cream coatings F and G 

V.l Two ice-cream coatings were made, using the following 

recipe : 

Fat phase 

Sugar 

Cocoa powder 

Skimmilk powder 
Lecithin 

wt.% 

59.2 

25.8 

13. 0 

1.7 

0.3 

Coatings F and G were made, using, respectively, fats c and 

G (= cocoa butter) with the following compositions: 

Fat C Fat G (= cocoa butter} 
(wt.%) (wt.%) 

SU, 7;3.6 8.2 

s,u 22.6 89.8 

SAFA 45.0 62.0 
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Behenic % 37.2 

Nw (stab.) 81.2 

N30 (stab. ) 0. 6 

Nw(stab.)/SAFA 1.8 

N0 (not stab.) 84 

N20 (not stab.) 36.6 

ND (not stab.) 4 

PCT/EP94/03881 

81. 9 

38.6 

1. 3 

V.2 The coatings were prepared by mixing of the 

ingredients, refining the blend on a 3-roll refiner and 

conching. 

The coatings were kept at about 40°C and ice creams were 

dipped into the coating compositions. 

V.3 Dripping times amd drying times were measured. The 

weight of the coating was determined. An evaluation for 

brittleness was made. 

The mean result of 10 determinations was found to be 

Coating F Coating G 

Dripping time (sec.) 8.0 8.6 

Drying time (sec. ) 54.4 53.0 

% coating on total product 23.3 20.6 

Brittleness 5 2 

(5""' not brittle; 1 :;;;; very brittle) 

So, coatings could be made with a lower SAFA content and a 

lower calorie intake, leading to good-tasting, non-brittle, 

coated ice creams which can be processed in the same way as 

those of the comparative coating (= G) based on cocoa 

butter. 
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CLAIMS 

PCT/EP94/0388l 

1. Blend of a sugar component and a triglyceride 

component, the triglyceride component comprising: 

at least 40 wt.% of SU2 triglycerides and 

3 - 50 wt.% of S2U triglycerides, 

which triglyceride component is free of trans­

unsaturated fatty acid residues and displays a solid 

fat content {N) at the temperature indicated of: 

Nw > 35, preferably> 60; 

Nm< 10, preferably< 5, 

(N measured by NMR-pulse for fats stabilised for 40 

hours at 20°c), 

s being saturated fatty acid with 18-24 c atoms and u 

being unsaturated fatty acid with~ 18 c atoms. 

2. Blend according to Claim 1, wherein the triglyceride 
component has a SAFA content of at most 45. 

3. Blend according to Claim 1 or 2, wherein the 
triglyceride component displays a ratio between its Nm 

(stab. at 20°C) and its SAFA content, so N20/SAFA, of 

more than 1.2, in particular more than 1.5. 

4. Blend according to Claim 1, wherein the triglyceride 

component is rich in BOO, stoo, osto, OBO or mixtures 

thereof and is obtained by chemical or enzymic 
interesterification, optionally followed by 

fractionation (B=Behenic, St=Stearic; O=Oleic). 

5. Blend according to Claims 1-4, wherein the blend also 

comprises a liquid oil, such as soybean oil, sunflower 

oil, maize oil, olive oil or rapeseed oil. 
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6. Blend according to Claim 5, wherein the blend contains 

a liquid oil and a triglyceride rich in _soo (S=C1~-c2~ 

saturated; O=oleic) in a weight ratio of liquid oil : 
SOO ::;;; (10-90): (90-10). 

7. Blend according to Claims 1-6, wherein the 

triglyceride component contains at least 10 wt.% of 

behenic acid. 

8. Blend according to Claims 1-7, wherein the SU2-

triglycerides contain linoleic acid residues, which 

are distributed over the SU2-triglycerides, in such a 

way that less than 50%, preferably less than 30%, of 

the total unsaturated fatty acids present in the 2-

position consists of linoleic acid. 

9. Blend according to Claims 1-8, wherein the 
triglyceride component also comprises 0.1-10 wt.% of a 

trisaturated triglyceride, in particular a palm oil 

stearin or a by-product of an enzymic fat preparation. 

10. Blend according to Claim 1, wherein the S2U­

triglyceride component comprises SLnS and SOS 

triglycerides in a weight ratio of SLnS < 0.35 
sos 

( S::;;; saturated fatty acid C1s-C24 ; 

O= C1~:1). 

11. Filling fat composition comprising a blend according 

to Claims 1-10, which blend contains 35-75 wt.%, 

preferably 40-65 wt.%, of the triglyceride component. 

12. Filling fat composition according to Claim 11, wherein 

the composition also contains one or more of the 

following components: milk powder; skimmilk powder; 

proteins, in particular whey powder or caseinate; a 

filling component, in particular cellulose or inulin. 
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13. Filling fat composition according to Claim 12, wherein 

the blend of triglyceride component and sugar 

component is part of a fat-continuous aqueous emulsion 
containing 5-50 wt.% of fat and not more than 25 wt.% 

of water. 

14. Filling fat composition according to Claim 13, wherein 

the sugar component at least partly consists of a 

polydextrose. 

15. Encapsulated filling fat compositions, wherein the 

filling fat according to Claims 11-14 is encapsulated 

in a chocolate or chocolate-like coating material. 

16. Ice-cream coating composition comprising 40-75 wt.% of 

the triglyceride component of Claim 1 and at least a 

sugar. 

17. Coated ice creams, wherein the coating consists of the 
ice~cream coating according to Claim 16. 

18. Process for the preparation of filling fat 
compositions according to Claims 11-14, wherein the 

components of the composition are mixed and the 

mixture obtained is subjected to tempering at a 

temperature below 20°c, preferably below 15°C. 

19. Process for the preparation of filling fat 

compositions according to Claims 11-14, wherein the 

components are mixed above 40°C, the mixture is cooled 
to 5-25°C and a working amount of fat seeds having a 

particle size of 1-200 µmis added. 

.. 
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Description 

Heat set, flour based products, such as cakes, puff-pastries, croissants, buns, rolls, bread, pan-cakes, etc. are 
well known. In order to improve the appearance and the taste of these products, these products often are provided 

5 with a layer, based on fat, either at the outside as a complete or partial coating or decorating layer, or at the inside as 
a filling or as a layer that separates two or more layers of the heat set, flour based products, or both simultaneously. 

So far coating layers were often based on chocolate compositions, meaning that either cocoa butter or a cocoa 
butter equivalent were present as the fat component. Alternatively products from the prior art are based on soft bakery 
fats, such as biscuitine ®, which fats contain hardened vegetable oils, such as palm oil, rapeseed oil or soybean oil, 

10 in general mixed with liquid oils or !auric fats, such as coconut oil. 
The layer that is used as a filling or as a layer between two layers of the heat set products, are often based on 

dairy fats or on lauric fats. 

Although the use of these fats often results in products with acceptable appearance and mouthfeel, we now found 
products with an appearance and mouthfeel that are superior over above prior art products. These improvements are 

15 due to a new and better consistency of the coating or decorating layers, which results from the steep N-line of the fats 
applied. Our new products therefore display a firmer initial bite, while thereafter they melt quickly with a cooling effect. 
No waxy or fatty after taste or mouthfeel is observed. 

The fat that we apply for the preparation of the products according to the invention is a fat that is disclosed in our 

prepublished EP 555 917. 
20 However according to the specification of above document the fat is applied for the preparation of cool-melting, 

non-trans, non temper filling fats for confectionery products. Nothing is disclosed about the application of these fats in 
heat set, flour based products, let it be about the unexpected improvement that is obtained by its use. 

Therefore our invention concerns the use of these fats in decorating layers or in coating layers of heat set, flour 
based products. 

25 With heat set, flour based products are meant products made from a batter or a dough, in general after moulding of 
the batter or dough, wherein the main component of the batter or dough is a flour. 

The heat setting can be achieved by a heat-treatment, in particular during the development of steam in the products, 
by baking, frying, boiling or any other method known in the bakery or in the culinary art. 

So our invention concerns heat-set-flour-based products, provided with at least one layer of material, containing 
30 a fat, wherein the fat is a cool melting, non-trans, non-temper confectionery fat having: 

35 

40 

45 

50 

35-80 wt% of SUS-triglycerides 

< 5 wt% of S~ -triglycerides 

7-60 wt% of (U2S + U3)-triglycerides 

<40 wt% of SSU-triglycerides 

~~~ - weight ratio < 6 

S = saturated fatty acid having 16-18 C-atoms S1 = saturated fatty acid having 10-24 C-atoms U = unsaturated fatty 
acid having 16-22 C-atoms 

In above fat component the SUS level preferably is 51-80 wt%, most preferably 55-70 wt%. 

Although the fat can be derived from different vegetable sources, we prefer to apply a fat, derived from palm, in 
particular from palm oil. 

In the fats that we prefer at most at least 35 wt%, in particular at least 45 wt% of C,s:o and less than 8 wt%, 

preferably less than 6.5 wt% of C,e:o are present. 
The best fats display a solid fat index, measured by NMR-pulse on non-stabilised fat of more than 20, in particular 

more than 40 at 20°C. 
As heat set, flour based products can be used, heat set, moulded products, obtained from doughs or batters, 

having a composition of: flour, and on flour 

0-100 wt% of a fat 
0-180 wt% of a sugar 

55 0-100 wt% of egg 

0-400 wt% of milk product 
0-200 wt% of water 
0- 10 wt% of yeast or chemical leavener 

2 
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0- 50 wt% of flavours and/or colorants 

with the prerequisite that at least one of the components other than flour is present. 
Specific examples of heat set products are heat set cake batters, heat set sponge batters, heat set bread or bun 

5 doughs, heat set puff pastry doughs, heat set moulded batters, heat set muffin batters, heat set doughnuts, etc. Each 
of above products have their own typical dough or batter composition. Heat set cake batter will contain: flour, and on flour 

50- 90 wt% of lat 
50-150 wt% of a sugar 

10 50-100 wt% of egg 
5- 40 wt% of milk 

In heat set sponge batters the batter will contain: flour, and on flour 

15 1- 20 wt% of an oil 
50-150 wt% of a sugar 
50-100 wt% of egg 

20 

25 

For heat set bread or bun doughs the dough will contain: flour, and on flour: 

1 -20 wt% of sugar 
0.5-10 wt% of egg 
0.5-10 wt% ol leavener 
40 -70 wt% of water 

Heat set puff pastries are obtained alter moulding and laminating a puff pastry dough with the composition: flour, 
and on flour 

50-100 wt% of fat 
30 30- 60 wt% of water 

Even moulded batters, made from a batter containing flour and on flour: 5-150 wt% of milk product and 10-60 wt% 
of egg, can be used for the preparation of the heat set products. 

The layer of material, which forms the coating or decoration layer containing the fat, can be a blend, comprising 
35 the fat, a sugar and one or more emulsifiers. As sugar any sugar, such as glucose, fructose, sucrose, maltodextrin, 

etc. could be applied. 
As emulsifier any emulsifier known as useful in heat set, flour based products can be used. Examples thereof are: 
monoglycerides, in particular having high levels of saturated monoglycerides (Iodine value less than 10); DATA-esters 
(diacetyl tartaric esters of fatty acid), lecithin etc. 

40 In above mixes for the layer, containing the fat, the fat can be present in amounts of 20-60 wt% and the sugar can 
be present in amounts of 20-80 wt%. The remaining part can consist of e.g. milk powder or cocoa mass. 

The products that are part of the invention can be provided with a layer of material, containing the fat, which layer 
can be present as a layer fully or partially coating the outside of the product. However it is also possible to make 
products, wherein one or more layers of material, containing the fat are present either as coating-layer or as an inter-

45 mediate layer between at least two parts of the heat-set products or as a combination thereof. 
The composition, used for the preparation of the coating or decorating layer, containing the fat can also contain 

ingredients, like cocoa mass and/or milk powder (both full milk and skimmed milk). The presence of these components 
will give our layer the appearance of a chocolate- or a chocolate like layer. 
The improvement in appearance and mouthfeel, which is observed in our products, is the most pronounced, when we 

so apply our lats in fat continuous system for our coating or decorating layers. 

55 

EXAMPLES 

1. Preparation of fat containing composrtion 

The following recipe was applied: 

fat blend 45.5 wt% 

3 
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10 

dextrose 18. 2 wt% 
icing sugar 36.3 wt% 
lecrthin 0.5 wt% 
flavour trace 

Total fat content: 45.5 wt% 

EP O 728 415 A1 

As fat blend a fat was used, having 2.2% S3; 67.7% SUS; 13.7% SSU; 17.9% (U2S + U3); SUS: SSU 4.9; C,s:o 
51.1 and c,a:o 6.1. 

The composrtion was made by mixing of the components in a Hobart mixer at 30°C. 

2. Preparation of a cake 

A cake batter was prepared in the conventional way from 1000 g. flour, 800 g. fat, 1000 g. sugar, 800 g. egg and 
200 ml. milk. 

15 The batter was transferred to a cake mould and baked for 45-60 min. at 180°C. 

20 

After cooling of the baked cake, the cake was provided with a decorating layer, made from the mix of example 1 
by piping this mix on the top of the cake at 30°C. 

3. Preparation of a Berliner bol 

A batter for a Berliner bol was prepared from: 1000 g. patent flour, 50 g. sugar, 100 g. egg, 100 g. yeast, 20 g. salt; 
50 g. full milk powder; 150 g. butter and 480 g. water. 

The batter was made in a Hobart mixer. The batter was fermented for about 45 min. at 30°C. 
50 g. of the batter was moulded in the shape of a ball and fried in a frying oil at 200°C until ready. 

25 After cooling to ambient temperature the bol obtained was filled with the mix of example 1 at 30°C. 

30 

35 

40 

45 

50 

55 

4. Preparation of other fat-containing compositions 

4.1 The following recipes were applied: 

I II Ill IV 

Fatblend 33 21.7 40 13 

Sugar 48 45 60 

Dextrose 12 - -
Skim milk powd. 7 - -
Lecrthin 0.4 - 0.4 -
Fondant 78.3 - -
Monoglyceride 1 -
Full cream milk powd. - 15 
Butter (18% H20) 27 

In recipes I and II the fat had the following triglyceride composition: 65.3 wt %SUS; 2.0 % Sa; 20.5 % (U2S + U3); 

12.3 % SSU; (weight-ratio SUS: SSU = 5.3). 
In recipe Ill the fat had the following triglyceride composition: 58.0 wt% SUS; 1.7 % 5a; 29.6 % (U2S + U3); 10.7 

% SSU; (weight-ratio SUS: SSU = 5.4). 
In recipe IV the fat had the following triglyceride composition: 70.1 wt % SUS; 2.2 % S3; 14.4 % (U2S + U3); 13.3 

wt% SSU; (weight-ratio: SUS: SSU = 5.3). 
In comparative compositions the fat in recipes Ill and IV was replaced by a prior art fat with: 26.7 wt% saturated 

fatty acids: 45.8 wt% mono-unsaturated fatty acids and 27.5 wt% trans-fatty acids. 
4.2 Cakes were made according to example 2. Some of these cakes were coated with a layer of compositions I 

or II by dipping of the cake into the liquified compositions I or II. The layer thickness of the coating was about 1 mm. 
The coated cakes displayed excellent properties, such as texture, cool melting, flavour release, cutability, adherence 
of coating to cake. 

4.3 An umber of other cakes were cut into two equal pieces. Compos rt ions 111 or IV were mixed and aerated (overrun 
about 40 %). The cake-layers were provided with a layer of the aerated-compositions (layer thickness about 5 mm), 
while each cake-layer/ aerated layer-composite was provided with another cake-layer on top of the aerated layer. The 

4 
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cakes so obtained displayed excellent properties, which were far better than when applying the comparative compo­
sitions. In particular texture, coolmelting and flavour release properties were improved. 

4.4 A number of the cakes obtained according to 4.3 above were dipped in a liquified composition according to 
recipes I or II (layerthickness about 2 mm). The resulting products according to the invention displayed unique prop-

s erties, in particular wrth respect to texture, coolmelting, flavour release, cutability and adherence to cake. 

Claims 

10 1. Heat-set-flour-based products, provided with at least one layer of material, containing a fat, wherein the fat is a 

15 

20 

25 

cool melting, non-trans, non-temper confectionery fat having: 

35-80 wt% of SUS-triglycerides 

< 5 wt% of s! -triglycerides 

7-60 wt% of (U2S + U3)-triglycerides 

<40 wt% of SSU-triglycerides 

SUS . hi 1· 6 SSU - we1g ra 10 < 

S = saturated fatty acid having 16-18 C-atoms 
S1 = saturated fatty acid having 10-24 C-atoms 
U = unsaturated fatty acid having 16-22 C-atoms 

2. Products, according to Claim 1, wherein the fat has a SUS-content of 51-80 wt%, preferably 55-70 wt%. 

3. Products, according to Claim 2, wherein the SUS component is derived from palm fat. 

30 4. Products, according to Claims 1 - 3, wherein the fat contains at least 35 wt%, preferably at least 45 wt% of C,s:o · 
and less than 8 wt%, preferably less than 6.5 wt% of C,a:o· 

5. Products, according to Claims 1 • 4, wherein the fat displays an N20 (non-stab.) > 20, preferably > 40. 

35 6. Products, according to Claims 1 - 5, wherein the heat-set, flour based products are heat-set, moulded products 

40 

45 

50 

55 

obtained from doughs or batters, having a composition of: flour, and on flour 

0-100 wt% of a fat 
0-180 wt% of a sugar 
0-100 wt% of egg 
0-400 wt% of milk product 
0-200 wt% of water 
0- 10 wt% of yeast or chemical feavener 
0- 50 wt% of flavours and/or colorants 

with the prerequisite that at least one of the components other than flour is present. 

7. Products, according to Claim 7, wherein the heat-set flour based products are heat-set cake batters, containing: 

flour, and on flour 
50- 90 wt% of fat 
50-150 wt% of a sugar 
50-100 wt% of egg 
5- 40 wt% of milk 

8. Products, according to Claim 7, wherein the heat-set, flour based products are heat-set sponge batters, containing: 

flour, and on flour 

5 
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1- 20 wt% of an oil 
50-150 wt% of a sugar 
50-1 oo wt% of egg 

EP O 728 415 Al 

5 9. Products, according to Claim 7, wherein the heat-set, flour based products are heat set bread doughs, containing: 

flour, and on flour: 
1 -20 wt% of sugar 
0.5-10 wt% of egg 

10 0.5-1 0 wt% of leavener 
40 -70 wt% of water 

15 

10. Products, according to Claim 7, wherein the heat-set flour based products are heat-set puff-pastry doughs, con­
taining: 

flour, and on flour 
50-100 wt% of fat 
30- 60 wt% of water 

20 11. Products, according to Claim 7, wherein the heat-set, flour based products are heat-set moulded batters, contain-

25 

ing: 

flour, and on flour 
5-150 wt% of milk-product 
10- 60 wt% of egg 

12. Products, according to Claims 1 - 11, wherein the layer of material, containing the fat is a blend comprising the 
fat, sugar and emulsifier(s). 

30 13. Products, according to Claim 12, wherein the layer of material, containing the fat, has a fat content of 20-60 wt% 

35 

and a sugar-content of 20-80 wt%. 

14. Products, according to Claims 1 - 13, wherein the layer of material, containing the fat is present as a layer fully or 
partially coating the outside of the product. 

15. Products, according to Claims 1 - 13, wherein one or more layers of material, containing the fat are present either 
as coating-layer or as an intermediate layer between at least two parts of the heat-set products or as a combination 
thereof. 

40 16. Products, according to Claims 1 - 13, wherein the layer of material, containing the fat is a chocolate or chocolate-

45 

50 

55 

like layer. 

17. Products, according to Claims 1 - 13, wherein the layer of material, containing the fat is a layer of a fat-emulsion, 
preferably being a fat-continuous fat-emulsion. 

18. Products, according to Claims 1 - 13, wherein the layer(s) of material, containing the fat is (are) present as con­
tinuous or discontinuous decorating layer(s). 

6 
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Flexible ice-cream coating compositions 

Conventional ice-cream coatings are based on lauric fats. 
Preferred lauric fats applied for this purpose are coconut 

5 oil and palm kernel oil or fractions thereof. However, such 
fats have drawbacks when applied in ice-cream coatings. 

Apart from the fact that the SAFA-level, ie. the total of 

saturated fatty acids and trans-unsaturated fatty acids is 

very high (90-100%), it was also found that the use of 
10 these fats in ice-cream coatings led to products that were 

brittle. Therefore these products are difficult to process 

and must be handled with care upon transportation, for else 
the coatings will crack. 

15 A solution for this problem was found in the development of 

so called "flexible ice-cream coatings". An example of a 
flexible ice-cream fat composition is disclosed in EP 
502,697. According to this disclosure the composition 

should contain a fat phase that comprises 10-85 wt% of s2u-
20 triglycerides and 15 - 90 wt% of SU2-triglycerides, while 

at least 35 wt% S2U consists of S2Ln (Ln = C18:2). According 
to the specification fats, wherein the S2Ln mainly consists 

of SSLn are useful for frozen desserts. In the examples 16, 
17 and 18 different applications of these fats are 

25 illustrated; ie. in ice-cream-in-sugar corn cups; as cub­

like chocolates in ice-cream and as ice-cream bars, 
containing a chocolate centre. However, no application of 

these fats in ice-cream coatings or as coating of an ice­
cream cone is given. Moreover, the use of fats high in SSLn 

30 means that no natural fats can be applied, as no natural 
fat is known that is high in SSLn. Therefore these fats 

must by synthesized. 

We have studied, whether we could find fats, that when 

35 applied in ice-cream coating compositions would display at 

least a similar flexibility as the above known fats, 
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however the fats should be derivable from natural fats. 

Moreover the fats should, when applied in ice-cream coating 
compositions lead to·compositions with a viscosity at the 

5 temperature of its use, which enables it to spray them on 
the inside of a (ice-cream) cone, without sticking to the 
top of the cone and/or-without running through the cone and 
collecting as a liquid mass at the bottom of the cone. 

10 For this purpose so far partially hardened rapeseed oil was 
often used. This fat however is rich in trans fatty acids 
and is therefore considered as unhealthy. 

Therefpre our invention concerns flexible ice-cream coating 
15 composition, comprising at ieast a sugar and a 

'triglyceride-composition, wherein the triglyceride 
composition comprises: 

20 

25 

30 

< 8 wt%, preferably< 5wt%, most preferably 

< 2wt% of SSS; 
25 - 80 wt%, 
2 - 40 wt%, 
> 5 wt%, 

preferably 35 - 75 wt% of SUS; 
preferably 5 - 20 wt% of SU2; 

preferably> 10 wt%, most 
preferably 15 - 45 wt% of U3 , 

wherein sand U are fatty acid residues in the 
triglycerides, 
s being saturated fatty acid with C16 - C24 

u being unsaturated fatty acid with~ 18 c­
atoms. 

Although scan be a saturated fatty acid with 16-24 c­
atoms, we prefers to have 16 - 18 atoms. The most 
preferred are the fats that have a C16:o : C18,0 weight ratio 

35 of o.4 to 9.0, preferably 0.8 to 3.0. In particular the 
fats having an stost-content of the SUS-component of at 

-216-



WO96/10338 PCT/EP95/03748 

3 

least 20 wt%, preferably at least 25 wt%, most preferably 

30-50 wt% are applied. 

U in above definition can be any mono- or polyunsaturated 

5 fatty acid with at least 18 c-atoms. This thus includes 

both cis and trans unsaturated fatty acids. However we 

prefer to use the cis-isomers, as those are considered to 
be healthier than the trans isomers. A particular 

preference exists for fats, wherein U comprises C18, 1 and 

10 C18:21 while the weight-ratio sos : SLnS (O = c 18,1 ; Ln = C19:2) 

in the triglyceride part is more than 3.0, preferably more 

than 6.0. 

Very suitable ice-cream coatings are obtained, when the 

15 triglycerides-part of the composition displays a solid fat 

index (NMR-pulse: not stabilized) at the temperature 

indicated of: 

N0 > 35, preferably 40 - 80 

20 N20 > 5, preferably> 10; most preferably 15 - 60 

N» = o - 35, preferably 2 - 20 

Another advantage of our invention is, that it enables us 

to apply fats with high contents of unsaturated fatty 

25 acids. Therefore we prefer to use fat compositions that 

have a content of cis-unsaturated fatty acids of more than 

20 wt%, preferably more than 30 wt%, in particular 50 - 80 

wt%. 

30 Our triglyceride-compositions can be made by synthetic 
routes e.g. by chemical or enzymic (inter) esterification 

of appropriate starting materials. Examples thereof being 

glycerol, monoglycerides, diglycerides and triglycerides, 
which can be converted with the appropriate fatty acids, 

35 fatty acid esters, anhydrides or other triglycerides. 

However, a far more convenient route for the preparation is 
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by using natural fats or fractions thereof. Therefore we 

prefer flexible ice-cream coating compositions wherein the 

triglyceride-part is a blend of natural fats A and B or 

fractions thereof, wherein fat A has a SUS-level of more 

5 than 35 wt%, preferably more than 70 wt%, while fat Bis a 

liquid fat with an N20 < 5, that contains pref er ably more 

than JO wt% of (02S + U3) - triglycerides, while the ratio 

of U3 : U2S is> 1.0. In above compositions the weight ratio 

for fats A and B suitably ranges from 80: 20 to 40: 60. 

10 

Although a wide range of fats A and B can be applied, we 

prefer to use a'fat A that is derived from palm oil, shea, 

illipe, cocoa butter or fractions thereof while fat B 

preferably is selected from_the group, consisting of 
15 sunflower-oil, high olelc sunflower oil, maize oil, soybean 

oil, olive oil, safflower oil, canola oils. 

The most preferred fats A are natural fats or fractions 

thereof, that have a C16:0-content of more than 15 wt%, 

20 preferably 25 - 75 wt%. 

Part of our invention are also flexible ice-cream coating 

compositions, that comprise: 
25 - 60 wt% of a sugar 

25 20 - 70 wt% of the triglyceride-composition as 

defined above 

30 

o - 30 wt% of at least one of the components from 
the group consisting of: cocoa powder, milk 

protein, lactose, emulsifier, one or more 
flavours, such as: strawberry, lemon, raspberry, 

yoghurt, etc. 

The coated ice-creams, which are obtained after coating the 

ice-cream with the fats described above, e.g. by dipping 

35 are also part of the invention. 
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Further ice-creams in a cone, wherein the cone is coated 
with the compositions according to the invention are also 
part of the invention. 

5 Examples 

10 

1.1. The following recipe was applied 

wt% 

sugar 
fat 

cocoa powder N/11/N 

skim milk powder 

lecithin 

42.7 

38.1 

12.5 

6.2 

0.5 

The following fats were applied: 
15 A: coconut oil (.;. reference) 

B: cocoa butter(= reference) 
C: a mixture of cocoa butter equivalent and liquid 

oil (45 : 55). 
The triglyceride-compositions of fat C was 

20 sss SUS filh Ya 
wt% 0.9 41 15 43 

Its c,6,o I c,s:o weight-ratio was: 1.1 

25 1.2. The coatings were made by mixing the ingredients, 
refining the blend on a 3-roll refiner and conching. 

The compositions were kept at about 40°C and ice­
creams were dipped into the compositions. 

30 1.3. Dripping time, drying time, weight% coating on 
product and flexibility of the coating were evaluated. 

The results are given below 
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coating ~ [J.g2'ibilit~ 12.d.e 
:st ~ liJng 

Oiec) 

A 40 2 - 3 16 

B 40 3 20 

C 40 4-5 21 

Flexibility is given on a scale O - 5 

1 = not flexible 

dt:l:'.:-time weight 
(S§!';c) 1 

42 21 

119 30 

198 31 

10 5 = very flexible 

1.4. From above results it can be concluded that our new 
compositions, based on fat C provide the best flexible 

coatings. Drip-times are about similar. The weight%· 

15 coating on product is similar, except for fat A, where 

it is low. Dry-times are longer for fat C and shortest 

for fat A. 

20 

Example 2 

Example 1 was repeated, however, applying the following 

recipe: 

Sugar: 25.8 

25 Fat: 59.2 

30 

Cocoa powder N/11/N: 13.0 

Skim milk powder: 1.7 

Lecithin: 

The following fats D, E, 

Fat D 80% cocoa butter 

Fat E = 60% cocoa butter 

Fat F = 80% cocoa butter 

0,3 

F and G were applied. 
equivalent; 20% palm oil olein 

equivalent; 40% palm oil olein 
equivalent; 20% sunflower oil 

-220-



WO96/10338 PCT/.EP95/03748 

5 

10 

15 

7 

Fat G = 80% cocoa butter equivalent; 20% soybean oil 
The triglyceride-composition of this fat was: 

Fat S3 SUS SU2 U3 c,6: c,8 
- sat 

D 2.5 71.1 15.8 1.3 8.3 

E 2.1 59.1 27.9 2.3 8.6 

F 2.3 67.3 6.8 16.1 7.1 

G 2.3 68.0 10.0 11. 3 7.5 

The evaluation of the r~sults led to the following. 

Fat in Tetnp°C flexibility driptime dry- % weight 

coating (sec) time 
(sec) 

D 40 2 8 76 16 

E 40 3 8 93 15 

F 40 4 - 5 8 67 16 

G 40 4 - 5 7 58 15 

20 so the coatings according to our invention (F and G) 
displayed the best flexiblity, while also the dry-times 
were the shortest. 
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Example 3 

3.1 Coating compositions were made, using the following 

recipe: 

wt% 

Fat 44.8 

sugar 42.6 

Cocoa powder NllN 12.0 

Lecithin 0.5 

The following fats were applied 

Fat H = partially hardened rapeseed oil, m.pt. 

32 oc. 
Fat I = coconut oil 

Fat J = 80% cocoa butter eq / 20% sunflower oil 

Fat K = 80% coconut oil topfraction I 20% 

sunflower oil 
r 

Fat L = high oleic sunflower oil 

20 3.2 The compositions were sprayed into standard sleeved 

Cornette cones, using a De Vilbiss - air atomising 

gun. The temperatures of spraying varied with the fat 

and were inside the range of 28 - 40 °C, so that the 

viscosity of the compositions were similar. The 

25 weight-increase of the cones varied from 0.1 - 0.3 g. 

in all cases. 

3.3 Ice-cream was dosed into the sprayed cones. cardboard 

lids were placed in the sleeves and the products were 

30 cooled to -20 °c during 24 hrs. The products were 

store at -10 °C. 

3.4 The different products were evaluated on its crispness 

by tactile and oral assessment. The keepability is 
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taken as the day in which the avarage crispness score 

of five cones has decreased to "Borderline/ 

Unacceptable". The results were as follows: 

.[At Keepability (days at -10 °C) 

5 H 32 

I 

J 

K 

L 

24 

30 

24 

10 

10 So our fat J led to results comparable with the 

commercial fat H (being high in trans) and far better 

than other (non-trans) fats. 
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CLAIMS 

1. Flexible ice-cre·am coating composition, comprising at 
least a sugar and a triglyceride-composition, wherein 
the triglyceride composition comprises: 

< 8 wt%, preferably< 5wt%, most preferably 
< 2wt% of 555; 

25 - 80 wt%, 
2 40 wt%, 

> 5 wt%, 

preferably 35 - 75 wt% of sus; 
preferably 5 - 20 wt% of SU1 ; 

preferably> 10 wt%, most 
preferably 15 - 45 wt% of U3, 

wherein Sand U are fatty acid residues in the 
triglycerides, 
s being saturated fatty acid with C16 - <;4 

U being unsaturated fatty acid with~ 18 c­
atoms. 

2. Flexible ice-cream coating composition according to 
claim 1, wherein S = saturated fatty acid with 16 - 18 
c-atoms, while the ratio C16:o : C18,0 in the triglyceride 

part of the composition ranges from 0.4 to 9.0. 

3. Flexible ice-cream coating compositions according to 
claims 1 and 2, wherein U comprises C18,1 and C18,2 , while 

the weight-ratio sos : SLnS (O = C18,1 ; Ln = C1&:2) in the 
triglyceride part is more than 3.0, preferably more 

than 6.0. 

4. Flexible ice-cream coating composition according to 
claims 1 - 3, wherein the triglyceride part displays a 
solid fat index (NMR-pulse: not stabilized) at the 

temperature indicated of: 
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N0 > 35, 

N20 > 5, 

N25 = 0 - 35, 

11 

preferably 40 - ao 
preferably 15 - 60 

preferably 2 - 20 

PCT/EP95/0J748 

5. Flexible ice-cream coating composition according to 
claims 1 - 4, wherein the fatphase of the composition 

has a content of cis-unsaturated fatty acids of more 
than 20 wt%, preferably more than JO wt%, in 
particular 50 - BO wt%. 

6. Flexible ice-cream coating composition according to 
claims 1 - 5, wherein the triglyceride-part is a blend 
of natural fats A and B or fractions thereof, wherein 

fat A has a SUS-level of more than 35 wt%, preferably 

more than 70 wt%, while fat Bis a liquid fat with an 
N20 < 5, that contains preferably more than 30 wt% of 

(U2S + U3) - triglycerides, preferably having a weight­

ratio U3 : U2S of more than 1. O. 

7. Flexible ice-cream coating composition according to 

claim 6, wherein the weight-ratio for fats A and B (so 
A: B) ranges from 80 : 20 to 40 : 60, 

8. Flexible ice-cream coating composition according to 
claims 6 - 7, wherein fat A is derived from palm oil, 

shea, illipe, cocoa butter or fractions thereof and 
fat Bis selected from the group consisting of 

sunflower oil, maize oil, soybean oil, olive oil, 
safflower oil, high oleic sunflower and canola oils. 

9. Flexible ice-cream coating composition according to 
claim 6 - a, wherein fat A is a natural fat or 
fraction thereof with a C16:o - content of more than 15 

wt%, preferably 25 - 75 wt%. 
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Flexible ice-cream coating composition according_to 

claims l - 9, comprising 

25 - 60 wtt of a sugar 

20 - 70 wtt of the triglyceride-composition as 

defined in claim 1 

o - 30 wt% of at least one of the components from 

the group consisting of: cocoa powder, milk 

protein, lactose, emulsifier and one or more 

flavours. 

coated ice-cream, wherein the ice-cream is coated with 

the composition according to claims l - 10. 

Ice-creams in a coated cone, wherein the cone is 

coated with the composition according to claims 1 -

10, 
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DESCRIPTION 

INCREASING THE HDL LEVEL AND THE HDL/LDL RATIO 

IN HUMAN SERUM BY BALANCING SATURATED AND 

POLYUNSATURATED DIETARY FATTY ACIDS 

Background of the Invention 

This invention relates to fats and fat blends, and 

methods for their manufacture or genetic 

selection/engineering, and use in foods to stabil,ize or lower 
I I 

10 the low density lipoprotein cholesterol (LDL or LDL-C) 

concentration and increase the high density lipoprotein 

cholesterol (HDL or HOL-C) concentration in human serum. 

Coronary heart disease (CHO) is the major cause of death 

in the USA and other affluent nations. Plasma cholesterol, 

15 more specifically the LDL/HDL ratio, is highly correlated 

with risk of CHO as documented by Willett and Sacks, 324 

N.Eng.J. Med, 121, 1991. The accumulation of LDL in the 

arterial intima is thought to lead to its oxidation, which in 

turn results in cascading events that induce arterial 

20 occlusion and thrombosis. High concentrations of HDL appear 

to block LDL oxidation and reduce the atherogenic potential 
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of LDL. Thus, dietary means which decrease the LDL/HDL 

ratio (or increase the HDL/LDL ratio), especially means 

which would increase HDL, are desirable. Perlman and 

Hayes, U.S. Pat. No. 5,382,442 describe modified fat 

S compositions and methods for decreasing total serum 

cholesterol while simultaneously decreasing the LDL/HDL 

serum cholesterol ratio. This ratio decreased as both the 

LDL and HDL concentrations decreased. The net ~DL/HDL 

ratio in the serum decreased only because the LDL 

10 cholesterol concentration decreased by a greater factor 

than serum HDL with the dietary use of a fat-oil blend 

which included one to ten parts by weight cholesterol­

reduced animal fat containing myristic acid, and one part 

by weight vegetable oil containing linoleic acid. 

15 Within the past three years several authors have 

collected and analyzed a large number of independent 

metabolic studies relating to the effect of saturated, 

monounsaturated, and polyunsaturated fatty acids in the 

diet on serum LDL and HDL cholesterol levels. These 

20 studies have included the techniques of multiple 

regression analysis to examine LDL and HDL levels versus 

dietary intake of each group of fatty acids as separate 

variables expressed as the percentage of dietary energy, 

i.e., the total daily calorie intake of individuals in the 

25 studies. 

Mensink and Katan (12 Arteriosclerosis and Thrombosis 
911, 1992) made the following conclusions; "Replacement 

of saturated by unsaturated fatty acids raised the HDL to 
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LDL cholesterol ratio, whereas replacement by 

carbohydrates had no effect. Thus, under isocaloric 

metabolic-ward conditions the most favorable lipoprotein 

risk profile for coronary heart disease was achieved if 

5 saturated fatty acids were replaced with unsaturated fatty 

acids, with no decrease in total fat intake." Hegsted 

et al. (57 Am, J. Clip. Nutr. 875, 1993), combined data 

from 155 human trials in which LDL and HDL cholesterol 

measurements were available. With regard to fatty acids 

10 and cholesterol in the diet, the authors state in their 

published abstract, "1) saturated fatty acids increase 

and are the primary determinants of serum cholesterol, 2) 

polyunsaturated fatty acids actively lower serum 

cholesterol, 3) monounsaturated fatty acids have no 

15 independent effect on serum cholesterol and 4) dietary 

cholesterol increases serum cholesterol and must be 

considered when the effects of fatty acids are evaluated. 

More limited data on low density lipoprotein cholesterol 

(LDL-C) show that changes in LDL-C roughly parallel the 

2 0 changes in serum cholesterol but that changes in high 

density lipoprotein cholesterol cannot be satisfactorily 

predicted from available data." Within this cited 

article, Hegsted et al. show that LDL levels increase an 

average of 1. 74 mg/dl for each 1% increase in dietary 

25 energy represented by saturated · fatty acids, while LDL 

levels decrease an average of 0.77 mg/dl for the corre­

sponding amount of polyunsaturated fatty acids. Referring 

to the possibility of predicting changes in HDL levels in 
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the serum, these same authors state, "It does not appear 

possible to develop an equation that predicts changes in 

HOL-C satisfactorily" and,"The errors in the regression 

coefficients are large;' hence, little reliance should be 

5 placed on the equation." These a4-thors calculate a very 

modest increase in HDL-C correlating with a dietary 

increase in either saturated or polyunsaturated fatty 

acids ( O. 43 mg/dl for a 1% increase in dietary -=nergy 

represented by saturated fatty acids and 0.22 mg/dl for 

10 the corresponding amount of polyunsaturated fatty acids). 

15 

This indicates that one would expect that for saturated 

fatty acids, the much smaller increase in HDL ( O. 43) 

versus LDL (1.74) per 1% dietary energy, would typically 

result in a decrease in the HDL/LDL ratio as the saturated 

fatty acids are increased. 

et al. and the Mensink 

On the other hand, the Hegsted 

and Katan calculations would 

predict that an increase in the proportion of dietary 

polyunsaturated fatty acids at the expense of saturated 

fatty acids would increase the HDL/LDL ratio because this 

20 dietary increase caused a large decrease in LDL 

(approximately 2 mg/dl) and only a small proportional 

decrease in HDL (approximately O. 2 mg/dl) . By 

comparison, the overall HDL/LDL serum ratios in these 

studies ranged from approximately 0.25 to 0.50. 

25 Fat blends which include saturated vegetable fats in 

combination with polyunsaturated vegetable oils have been 

noted for dietary and/or cooking use. For example, Choi 

et al., (24 (1) Lipids 45, 1989] describe cholesterol 
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synthesis in rats with the feeding of safflower oil or 

linseed oil blended with palm olein in purified diets 

containing 10%' fat. Suzuki et al., (Jpn Kokai Tokkyo 

Koho JP 01, 262,753 [89,262,753] 19 Oct 1989), 

5 describe the use of 40-90% natural palm oil and 60 5% 

natural vegetable oil in deep frying. Lim et al., (39(12) 

Yukagaku 1045, 1990) describe the increased oxidative 

stability of soybean oil blended with crude or refined 

palm oil or refined palm kernel oil. Murakami et al., 

10 (41 (3) Yukagahu 196, 1992) describe the feeding of 

soybean oil blended with an equal weight of palm stearin 

in diets containing 20% fat in which cholesterol 

metabolism was monitored in rats. Kajimoto et al., [44(6) 

Nippon Eiyo, Shokucyo Gakkaishi 499, 1991] describe the 

15 blending of soybean oil or rapeseed oil with palm oil, and 

the blending of soybean oil, rapeseed oil and palm oil to 

enhance the oxidative stabilities of the polyunsaturated 

oils. Han et al., (23 (4) Han' guk Sikp' um Kwahakhoechi 

465, 1991) describe the stabilization of soybean oil 

20 against thermal and oxidative degradation by blending with 

an equal or greater proportion of palm oil. 

summary of the Invention 
Applicant has determined that in the consumption of 

dietary fat (as natural triglycerides) it is important to 

25 maintain a specific ratio of saturated fatty acids to 

polyunsaturated fatty acids (at least 0.5:l but less than 

2:1) in the absence of cholesterol. Particularly, it is 

useful to ingest an adequate proportion of saturated fatty 
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acids contributed by a vegetable oil source such as palm 

oil, palm olein or its equivalent combined with 

polyunsaturated fatty acids contributed by a vegetable oil 

source such as canola oil or soybean oil. Thus, the 

5 present invention relates to the dietary use of a 

cholesterol-free composition in which a balanced 

proportion of at least one saturated fatty acid such as 

palmitic acid, myristic acid, and lauric acid is provided 

together with an approximately equal proportion of at 

10 least one polyunsaturated fatty acid such as linoleic acid 

in the dietary fat. This balanced proportion can be 

achieved with a mixture of two or more vegetable oils 

and/or vegetable fats. Alternatively, with recent 

advances in plant breeding and selection using 

15 conventional or genetic engineering methods, the ratio of 

saturated to polyunsaturated fatty acids provided by 

single plant species can be manipulated. Thus, in the 

near future, with suitable plant breeding and selection, 

a vegetable oil-bearing single plant species may provide, 

20 within the range described above, a balanced proportion of 

saturated and polyunsaturated fatty acids. Furthermore, 

such plant breeding can provide an enhanced level of 

alpha-linolenic acid in addition to linoleic acid. There 

are already a number of examples of successful plant 

25 breeding or varietal selection efforts which have led to 

commercial alternatives in choosing a particular vegetable 

oil. For example, with the species Carthamus tinctotius 

(safflower), vareties of oil are available with either 
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high oleic acid (>70%) or high linoleic acid (>70%). With 

the species Helianthus annuus (sunflower) varieties of oil 

are available with either medium (<60%) or high (<60%) 

levels of linoleic acid. Likewise, canola oil (rapeseed) 

5 is available from ,different varietal sources of two 

species (Brassica napus and B. campestris) with erucic 

acid ( 22: 1) contents from zero to forty percent ( see 

Baily's Industrial Oil and Fat Products, Vol. 1, D. Swern, 

ed., Wiley and Sons, New York). Such a composition will 

10 increase HDL cholesterol and increase the HDL/LDL ratio 

(or decrease the LDL/HDL ratio) in the serum of mammals 

including humans and other primates. According to the 

present invention, a method is described for increasing 

the. HDL/LDL ratio in human serum in which the HDL 

15 concentration increases while the LDL concentration 

remains essentially constant or decreases. Accordingly, 

when daily injested fat in the human diet is provided at 

a level such that it accounts for approximately 30% of the 

total dietary energy (as currently recommended by the 

20 nutritional research community), the saturated fatty acids 

including palmitic acid, or lauric and myristic acid must 

constitute between 20% and 40% by weight of the daily 

dietary fat, and the polyunsaturated fatty acids including 

linoleic acid must constitute between 15% and 40% by 

25 weight of this fat to maximize the serum HDL/LDL ratio. 

As one example, a cholesterol-free natural triglyceride 

fat blend containing equal proportions of approximately 

30% by weight palmitic acid and 30% by weight linoleic 
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acid plus linolenic acid is useful in the present 

invention. For this invention to be completely effective, 

it is important that certain cholesterolemic components 

be substantially absent from the diet. These components 

5 include but are not limited to dietary cholesterol and 

trans fatty acids, e.g., triglycerides containing elaidic 

acid produced during partial hydrogenation of vege~able 

oils. Illustrating this point with a human nutritional 

study, Sundram et al. (9 FASEB J. 000, 1995, Abstr.) have 

10 shown that exchanging trans 18:1 [elaidic acid) for~ 

18:1 [oleic acid] caused a large increase in LDL and a 

decrease in HDL (where trans and cis 18: 1 represented 

respectively, 7% and 16% of the dietary energy} . This 

result and effect is opposite to the desired effect of the 

15 present invention. 

Applicant has determined that a moderate proportion of 

saturated fatty acids is beneficial for increasing the 

HDL/LDL ratio in human serum and that a large proportion 

of polyunsaturated fatty acids in the dietary fat may, 

20 surprisingly, be undesirable in depressing this ratio. 

Such advantages are achieved when the diet is 

essentially free of trans fats (~, elaidic) and 

represents the actual profile of fatty acid intake of the 

human. 

25 Thus, in a first aspect, the invention features a 

method of increasing the HDL concentration and the HDL/LDL 

concentration ratio in human serum. This is achieved by 

providing a balance between a sufficient and required 
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proportion of cholesterol-free saturated fatty acids in 

the daily dietary fat of a human, and a sufficient and 

required, but not excessive proportion of polyunsaturated 

fatty acids including linoleic acid in dietary fat. The 

5 remaining proportion of fatty acids and energy from 

dietary fat is provided by monounsaturated fatty acids 

including oleic acid. This means that the saturated fatty 

acids must constitute between 20% and 40% by weight of the 

daily dietary fat (based upon dietary fat accounting for 

10 30% of the total dietary energy consumption) . It also 

means that linoleic acid must constitute between 15% and 

40% by weight of this dietary fat. These constituents 

will provide the required proportional · intake of 

polyunsaturated fatty acids and thereby enhance the 

15 formation of HDL from VLDL and/or decrease the clearance 

of HDL. An excessive proportional intake of 

polyunsaturated fatty acids and monounsaturated fatty 

acids is also avoided in such a formulation to assure a 

sufficient dietary availability of saturated fatty acids 

20 which are required for sufficient VLDL synthesis and HDL 

production. 

In preferred embodiments, the cholesterol free 

saturated fatty acids include palmitic acid, lauric acid 

and myristic acid; the proportion of monounsaturated fatty 

25 acids in the daily dietary fat is between 20% and 50% 

oleic acid and no greater than 1% elaidic acid (or other 

unnatural trans fatty acids) by weight; the 

polyunsaturated fatty acids include linoleic acid and at 
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least one other polyunsaturated fatty acid selected from 

the group including a-linolenic acid, eicosapentenoic acid 

(EPA), and docosahexenoic acid (DHA); and the proportion 

of saturated fatty acids in the daily dietary fat is at 

5 least 20% by weight and dietary fat has less than 5% by 

weight stearic acid. 

In a second related aspect, the invention features a 

method of stabilizing or decreasing the LDL concentration 

in human serum by providing saturated fatty acids in the 

10 daily diet in a proportion between 20% and 40% by weight 

of the daily dietary fat (based upon dietary fat 

accounting for 30% of the total dietary energy 

consumption), and maintaining a proportion of 

polyunsaturated fatty acids (including linoleic acid) in 

15 the - daily diet at the expense of monounsaturated fatty 

acids ( including oleic acid and/or elaidic acid) . The 

linoleic acid constitutes between 15% and 40% by weight of 

dietary fat. Removal of plasma VLDL remnants and LDL is 

maximized by this formulation, and the production of LDL 

20 is reduced. 

In a third related aspect, the invention features a 

method of increasing the HDL and stabilizing or decreasing 

the LDL concentration in human serum by providing 

saturated fatty acids in the daily diet in a proportion 

25 between 20% and 40% by weight of the daily dietary fat 

(based upon dietary fat accounting for 30% of the total 

dietary energy consumption), whereby the production of 

VLDL, as the HDL precursor, is adequately sustained and is 
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not limiting in HDL biosynthesis. In addition, the 

method includes maintaining a proportion of 

polyunsaturated fatty acids (including linoleic acid) in 

the daily diet at the expense of monounsaturated fatty 

5 acids (including oleic acid and/or elaidic acid), wherein 

linoleic acid constitutes between 15% and 40% by weight of 

dietary fat, whereby VLDL catabolism to HDL is facilitated 

and hepatic clearance of VLDL remnants and LDL is 

enhanced. 

10 In a fourth related aspect, the invention features a 

method of increasing the HDL concentration and the HDL/LDL 

concentration ratio in human serum by the dietary 

consumption of foods prepared using a cholesterol-free 

single fat composition or blended fat composition 

15 containing a ratio of one part by weight polyunsaturated 

fatty acids to at least one part by weight saturated fatty 

acids. The single fat composition or blended fat 

composition includes linoleic acid and at least one 

saturated fatty acid selected from the group including 

20 lauric acid, myristic acid, and palmitic acid. The 

linoleic acid cons.titutes between 15% by weight and 40% by 

weight of the composition and saturated fatty acid 

constitutes between 20% and 40% by weight of the 

composition. In this way, adequate dietary levels of 

25 saturated fatty acids in the absence of cholesterol 

stimulate VLDL synthesis and secretion by the liver, and 

adequate dietary levels of linoleic acid enhance LPL 

activity and generation of HDL from VLDL while stimulating 
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the removal of VLDL remnants and LDL, and concommitently 

decreasing CETP activity and HDL catabolism. 

In preferred embodiments of the above aspects, the 

foodsource of saturated fatty acids includes at least one 

5 vegetable fat selected from the group including palm fat, 

coconut fat and cocoa butter; the palm fat is selected 

from the group including palm oil, palm olein, and palm 

kernel oil; the food source of polyunsaturated fatty acids 

includes at least one vegetable oil selected from the 

10 group including corn oil, sunflower oil, safflower oil, 

soybean oil, cottonseed oil, canola oil, and peanut oil; 

alternatively, the food source of both saturated fatty 

acids and polyunsaturated fatty acids is a single 

vegetable oil species which has been selected or 

15 engineered to provide the requisite balance of saturated 

and polyunsaturated fatty acids; the polyunsaturated fatty 

acids include linoleic acid and linolenic acid; wherein 

linolenic acid is contributed by soybean oil, canola oil, 

20 

edible flax seed oil, and/or perrilla seed oil; within the 

single fat composition or blended fat composition is 

provided a proportion of at least one part by weight 

cholesterol-free saturated fat to one part by weight 

polyunsaturated fat to stabilize the polyunsaturated fat 

against oxidation; the oxidation-resistance of the single 

25 fat or blended fat composition upon heating to a 

temperature of 100°c or greater in air is increased by at 

least 25% compared to the oxidation resistance of the 

polyunsaturated fat component when heated separately from 
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the single fat or blended fat composition; essentially all 

of dietary fat is provided in a nutritionally balanced 

liquid and/or solid formula diet in which dietary fat 

accounts for between 15% and 45% of the total dietary 

5 energy consumption; the dietary fat accounts for between 

20% and 30% of the total dietary energy consumption; the 

compositions noted above are used in place of dietary 

consumption of foods prepared using a blended fat 

composition, that is, such foods are substituted with the 

10 dietary consumption of a nutritionally balanced liquid 

formula diet prepared using a single fat or blended fat 

composition in which the total fat content therein 

accounts for between 15% and 45% of the total dietary 

energy consumption; daily dietary fat or foods contain a 

15 blended fat composition including one part by weight of at 

least one polyunsaturated vegetable oil selected from the 

group including corn oil, sunflower oil, safflower oil, 

soybean oil, cottonseed oil, canola oil, and peanut oil 

blended with at least one part by weight of vegetable fat 

20 including saturated fatty acids; the vegetable fat is 

selected from the group including palm fat, coconut fat 

and cocoa butter; and the palm fat is selected from the 

group including palm oil, palm olein, and palm kernel oil. 

Altet:natively the daily dietary fat or foods contain a 

25 single vegetable oil species which has been selected or 

engineered to provide the requisite balance of saturated 

and polyunsaturated fatty acids. 
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In a fourth related aspect, the invention features a 

method of increasing the HDL concentration and the HDL/LDL 

concentration ratio in human serum by the dietary 

consumption of foods. These foods are prepared using at 

5 least one modified fat selected from the group including 

a chemically interesterif ied fat, an enzymatically 

interesterified fat, and a synthetic fat. The modified 

fat includes one part by weight polyunsaturated fatty 

acids and at least one part by weight saturated fatty 

10 acids selected from the group including lauric acid, 

myristic acid, and palmitic acid. The polyunsaturated 

fatty acids constitute between 15% by weight and 40% by 

weight of modified fat, and the saturated fatty acids 

constitute beweeen 20% and 40% by weight of modified fat. 

15 In this way adequate dietary levels of saturated fatty 

acids in the absence of cholesterol stimulate VLDL 

synthesis and secretion by the liver, and adequate dietary 

levels of polyunsaturated fatty acids enhance LPL activity 

and generation of HDL from VLDL while stimulating the 

20 removal of VLDL remnants and LDL and concommitently 

decreasing CETP activity and HDL catabolism (Fig. l). 

Preferably, the weight ratio of saturated fatty acids 

to polyunsaturated fatty acids included in dietary fat, 

modified fat, or blended fat composition ranges from 0.5: 

25 1.0 to 2.0 : 1.0; and the weight ratio is approximately (± 

20%) 1 to 1. 

In a fifth related aspect, the invention features a 

liquid and/or solid dietary composition suitable for human 
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or animal ingestion for increasing the HDL concentration 

and the HDL/LDL concentration ratio in the blood serum. 

Essentially all of dietary fat which accounts for between 

15% and 45% of the total dietary energy in liquid formula 

5 diet I is provided by a single fat or a blended fat 

composition containing one part by weight polyunsaturated 

fat and at least one part by weight cholesterol-free 

saturated fat. The single fat or blended fat composition 

includes linoleic acid. and at least one saturated fatty 

10 acid selected from the group including lauric acid, 

myristic acid, and palmitic acid. The linoleic acid 

constitutes between 15% by weight and 40% by weight of the 

composition, and saturated fatty acid constitutes between· 

20% and 40% by weight of composition. 

15 In preferred embodiments I dietary fat accounts for 

between 20% and 30% of the total dietary energy in the 

liquid formula diet; the saturated fatty acid is 

predominantly palmitic acid; and a reduction in cardiac 

arrythmia accompanies the increase in HDL concentration 

20 and the increase in HDL/LDL concentration ratio. 

Suitable sources for cholesterol-free fats containing 

saturated fatty acids include saturated vegetable fats 

such as palm fat, coconut fat, and cocoa butter. Palm 

oil, palm olein, and palm kernel oil are particularly 

25 useful sources for the saturated fatty acids .. Suitable 

sources for polyunsaturated fatty acids include the 

vegetable oils '1hich are rich in linoleic acid such as 

corn oil, sunflower oil, safflower oil, soybean oil, and 
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cottonseed oil for example. The above-mentioned vegetable 

fats and oils can be blended in appropriate ratios 

according to the content of the above-mentioned saturated 

and polyunsaturated fatty acids therein, to produce 

5 dietary fat blends having the recommended proportions by 

weight of saturated and polyunsaturated fatty acids (see 

Tables I and II for the fatty acid content of various 

vegetable fats and oils as derived from published data 

[Agriculture Handbook No. 8-4, U.S.D.A. Science and 

10 Education Administration, composition of Foods· Fats and 
Qih]). 
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TABLE! 

eQLYYt:!:.i6IJJBAIJ:;Q Vi;QlaADL~ QIL.~ 

~o[Oowsr ~ ,C.Qm ~QIIQD~!:Cd ~QllizGID ei;goyt ~ 

:i6Is (wt%} 
101111 9.1 10.3 12.7 25.9 14.4 16.9 7.1 

14:0 O~I 0.8 0.1 0.1 
16:0 6.2 5.9 10.9 22.7 10.3 9.5 4.0 
18:0 2.'.? 4.5 1.8 '.?.3 3.8 2.::? 1.8 

MOt:!Qi (wt2fzl 
total 12.1 19.5 24.:? 17.8 23.3 46.2 58.9 

18: I 11.7 19.5 24.2 17.0 22.8 44.8 56.1 
20:1 0.2 1.3 1.7 

fQL:r'.i (wtre) 
total 74.5 65.7 58.7 51.9 57.9 32.0 29.6 

18:2 
,, 

74.1 65.7 58.0 51.5 51.0 32.0, 20.3 
18:3 0.4 0.7 0.2 6.8' 9.3 

TABLE II 

SAIUBATED VEQETA6LE EAIS 

C~O!llll Qi! ~Q£Oa Bulle[ Palo1 Qi! falm Olci11 ea1m I.Semel Oil 

SATs (wt%} 
10111I 86.5 59.7 49.3 43.7 81.4 

12:0 44.6 47.0 
14:0 16.8 0.l 1.0 0.8 16.4 
16:0 8.2 25.4 43.5 38.9 8.1 
18:0 2.8 33.2 4.3 4.0 2.8 

MONQ~ {wt%) 
101nl 5.8 32.9 37.0 45.0 11.4 

18: I 5.8 32.6 36.6 45.0 11.4 
20: I 0.1 

eQLYs (wt%} 
total 1.8 3.0 9.3 11.3 1.6 

18:2 1.8 2.8 9.1 10.9 1.6 
18:3 0.l 0.2 0.4 
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For example, two parts palm oil (44% palmitic acid, 9% 

linoleic acid) can be blended with one part corn oil (11% 

palmitic acid, 58% linoleic acid) to provide a balanced 

fat blend containing approximately 33% palmitic acid 

5 (16:0) and 25% linoleic acid (18:2). Such cholesterol­

free balanced fat blends are useful not only as dietary 

constituents that modulate plasma cholesterol to maximize 

the HDL/LDL ratio but also provide advantageous use in 

various cooking procedures such as in deep- fat frying. 

10 The fat blends may also be used in shortening for baked 

prepared foods (including cakes, pies, cookies, crackers, 

etc.) , in dairy products ( including frozen desserts, 

creams, cheeses, spreads), and in blended food products 

(including salad dressing, margarines, mayonnaise). In 

15 addition the fat blends may be used_ in liquid and/or solid 

dietary compositions for managing and controlling food 

intake such as for weight loss, control of 

hypercholesterolemia, or for managing any one of a variety 

of health conditions requiring a controlled diet in which 

20 the proportion and composition of the dietary fat must be 

controlled. As a practical matter, the balanced mixture 

of saturated and polyunsaturated fatty acids can be 

provided not only as a natural blend of cholesterol-free 

saturated fats and polyunsaturated oils, but also as a 

25 mixed fatty acid composition in the form of one or more 

modified or synthetic fats incorporating chemically or 

enzymatically interesterified fatty acids to achieve the 
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balanced proportion of saturated and polyunsaturated fatty 

acids described in this invention. 

Other features and advantages of the invention will be 

apparent from the following description of the preferred 

5 embodiments thereof, and from the claims. 

Description of the Preferred Embodiments 
The drawing will first briefly be described. 

Drawing 
The Figure is a diagrammatic representation of 

10 lipoprotein metabolism. 

Fatty Acid Balance 
To understand the significance of, and reason for 

balancing the proportion of saturated and polyunsaturated 

fatty acids by selecting or engineering a single vegetable 

15 oil species, or by blending two or more vegetable oils 

and/or fats for including in the fat-containing foods 

mentioned above such as cooking fats, prepared baked 

foods, dietary foods, and the like, one must understand 

some of the important parameters governing lipoprotein and 

20 cholesterol synthesis and catabolism (see Figure). 

The LDL/HDL ratio, and changes in this ratio depend 

upon a number of metabolic variables such as hormonal, 

metabolic, environmental and nutritional perturbations 

including changing dietary fat compositions which affect 

25 lipoprotein levels. As detailed in Figure 1, it can be 

seen that both LDL and HDL are derived, in part, by the 

catabolic events resulting in the breakdown of VLDL (very 

low density lipoprotein), the TG (triglyceride)-rich 
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lipoprotein secreted by the liver for the purpose of 

delivering TG to muscle for energy generation or to 

adipose tissue for storage. In humans, the breakdown of 

VLDL is a major source of HDL as well as the primary 

5 origin of LDL as described by Grundy et al., 31 J Lipid 

B&.a... 1149, 1990. Thus, the potential mass for both HDL 

and LDL generation is dependent, in part, upon the 

production rate (mass per unit time) of VLDL secret;ed by 

the liver. On the other hand, reduction in the final 

10 pool of circulating LDL depends both upon the proportion 

of the VLDL remnants which are retained and cleared by the 

liver directly (reducing diversion to LDL) as well as the 

rate of LDL removal by the liver once LDL is formed. Both 

VLDL remnants and LDL are cleared via liver receptors 

15 (LDLr), and both represent a "sink" for receiving HDL 

cholesterol esters (CE) via CETP (cholesterol ester 

transfer protein, see below) , thereby reducing the HDL 

pool once it has been formed. The main function of HDL in 

this cholesterol-shuttle pathway is to "clean-up" the 

20 cholesterol excess "spilled" during VLDL catabolism and 

then deliver it (as indicated above) as CE either to VLDL 

remnants or to LDL. These lipoproteins can then carry 

cholesterol back to the liver for excretion as bile acids 

( or biliary free cholesterol) . Both the catabolism of 

25 VLDL involving release of TG, and the CE shuttle from HDL 

to VLDL-LDL are controlled by proteins that are affected 

by dietary fat. The former process is modulated by 

lipoprotein lipase (LPL) and the latter by the transfer 
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protein CETP. These proteins are affected oppositely by 

the presence of saturated (SAT) and trans (elaidic acid­

containing) fats on the one hand, versus polyunsaturated 

(POLY) fat on the other hand. SAT and trans fats induce 

5 increased CETP activity which is associated with increased 

LDL, and trans fats can even decrease HDL. However POLYs 

reduce the activity of CETP and enhance LPL activity and 

favor formation of HDL from VLDL as shown by Demacker et 

al., 21 Eur, J, of Clio Invest 197, 1991. 

10 Applicant and other investigators have found that 

dietary fatty acids consumed in the form of natural fats 

or fat blends affect different lipoproteins and their 

concentrations in a number of ways. For example, for more 

than 30 years it has been appreciated that saturated fat 

15 increases total cholesterol (TC), whereas polyunsaturates 

decrease it, and monounsaturates were thought to be 

neutral (see Hegsted et al., 17 Am J of Clin, Nutr, 281, 

1965, Hegsted et al., 57 Am J of Clin, Nutr, 875, 

1993, and Heyden, 38 Ann N:ut;c f:1etal::2 117, 1994 ) . 
20 More recently, investigators have focused on nutritional 

variables by which the different species of lipoproteins, 

as opposed to TC, are affected. The consensus is that 

most saturated fatty acids consumed as fats, i.e., twelve 

to fourteen carbon saturated fatty acids including lauric, 

25 myristic, and palmitic acids (12:0, 14:0, and 16:0 

respectively), have the potential for elevating both LDL 

and HDL, although the relative increase in LDL tends to be 

greater than that for HDL ( see Grundy et al. , 31 ;;[_,_ 
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Lipid Res 1149, 1990, Pronczuk et al., 8 FASEB J .. 
1191, 1994, Katan et al. , 60 suppl. Am, J Clin, 
Nutr 1017S, 1994 and Mensink et al. , 12 

Arteriosclerosis and Thrombosis 911, 1992). Adding to 

5 the complexity, 14: 0-rich TGs are more cholesterolemic 

than 16:0-rich TGs {see Hegsted et al., 17 Am J. Clin, 

Nytr, 281, 1965, Sundram et al., 59 Am iJ: I Clin 
Nyt;i.: I 841 1994, Hayes et al., 53 Am, J_ CJ in Nut;i.: 

491, 1991, and Hayes et al., 6 E.B.S 1=::S J 2600, 

10 1992), and the impact of 16:0 is highly dependent on the 

host "metabolic setpoint" for TC in the serum at the time 

of intervention. Thus in people with high TC, 16:0 acts 

as a cholesterol-raising fatty acid, but at TC <200mg/dl 

16:0 typically appears neutral, neither raising nor 

15 lowering TC (see Heyden, 38 Ann Nutr, Metab, 

and Hayes et al., 53 Am, J. Clin Nutr, 

117, 

491, 1994, 

1991). On the other hand, 14: 0-rich TGs are always 

cholesterol-raising, suggesting a different regulatory 

role for 14:0 and 16:0. Natural TGs, i.e. fats containing 

20 the 12:0 fatty acid also contain 14:0, so for all 

practical purposes they can be considered together (12:0 

+ 14:0) and separate from 16:0, which is generally the 

most prevalent saturated fatty acid in fats derived from 

plant and animal sources, often without any 12: 0+14: O. 

25 Surprisingly, stearic acid (18:0) seems to be neutral in 

its regulatory behavior over TC {see Hegsted et al., 57 

Am, J, Clin, Nutr. 875, 1993 and Katan et al., 60 

suppl. Aro, J, C]in Nµtr. 1017S, 1994) 
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Only one fatty acid, linoleic acid (18:2n6 or 18:2), 

is generally acknowledged to be cholesterol-lowering. As 

an essential or required dietary polyunsaturated fatty 

acid, it alone among all of the POLYs [including linolenic 

5 or 18: 3n3, eicosapentenoic (EPA) or 20: 5n3, and 

docosahexenoic acid (DHA) or 22:6n3) consistently lowers 

TC, especially lowering LDL-C but also decreasing HDL-C at 

high dietary intake of POLYs (Grundy et al., 31 J Lipid 

~ 1149, 1990, Hegsted et al., 17 Am J Clin 

10 Nutr 281, 1965, and Hegsted et al., 57 Am, J Clin 

Nutr. 875, 1993). In fact, this tendency for 18:2 to 

lower HDL has even led to warnings against recommending 

POLYs as a means for lowering TC. Rather, the 

recommendation has been offered that monunsaturated fats 

15 (MONOs) containing oleic acid (18:1) should replace 

saturated fat as much as possible because MONOs do not 

lower HDL like POLYs do, and replacing saturates with 

MONOS will primarily lower LDL as suggested by Grundy et 

al., 31 J Lipid Res 1149, 1990. 

20 As applicant will describe below, the later statement 

is true, but it ignores the critical role of POLYs, and 

the fact that it is a critical balance between dietary 

intake of SATs and POLYs (both at moderate intake) which 

actually allows HDL to increase to yield the highest 

25 serum HDL/LDL ratio, at least in humans with normal 

cholesterol metabolism. 

Over the past few years a number of nutritional 

experiments using animal models and humans are relevant to 
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Applicant's finding of fatty acid proportions required for 

generating the highest HDL/LDL ratio. The first relevant 

study was in monkeys (Hayes et al., 53 Am. J, Clin, 

Nutr. 491, 1991). In that report it was found that for 

5 SATs, 16: 0 increased TC less than 12: 0+14: 0, but quite 

surprisingly 16: 0 had an effect on TC very similar to 

POLYs (18:2) when 5% of the daily dietary calorie intake 

(abbreviated 5% en) was exchanged between these 2 fatty 

acids (between 5-10% en as 18:2, ie. Diets 4 vs. 5 in the 

10 cited study). At the time of the study, the authors 

failed to appreciate the significance of the fact that 

once 5 % en as 18:2 in the daily diet has been achieved, 

additional dietary 18:2 does not really exert much effect 

on TC and can be exchanged for other "neutral 11 fatty acids 

15 without altering TC appreciably. This relationship has 

been described as the "threshold effect" for 18:2 (Hayes 

et al., 6 FASEB J, 2600, 1992 and Pronczuk et al., 

8 FASEB J 1191, 1994). 

In a second study in rhesus monkeys (Khosla et al., 

20 1083 Biochem, et Biophys Acta 46, 1991), the authors 

explored possible metabolic reasons for differences 

observed in TC during the exchange of (16:0 + 18:1) for 

(12:0+14:0) [Diet 4 versus Diet 2 in the cited study]. It 

was found that the former fatty acids (16:0 + 18:1) led to 

25 3-fold more VLDL output than the ( 12: 0+14: 0) diet, and 

that the (12:0+14:0) diet produced a larger LDL pool and 

a poorer (lower) HDL/ LDL ratio. The authors interpreted 

this to mean that dietary ( 12: 0+14: 0) fatty acids were 
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worse than 16:0 (and 18:1) in terms of raising LDL, 

presumably because (12:0+14:0) down-regulate the LDLr 

making it difficult for VLDL remnants and LDL particles to 

be cleared by the liver. This ultimately causes LDL to 

5 accumulate. 

In a third monkey study (Khosla et al., 55 Am J. 

Clip, Nutr, 51, 1992) the effect of high dietary intake 

of SAT 16:0 in the form of palm oil, versus high dietary 

intake of MONO 18:l in the form of high oleic safflower 

10 oil, and also versus high dietary intake of POLY 18:2 in 

the form of high linoleic safflower oil was examined. 

Here the TC response was animal species specific, with all 

three fats causing an equal TC response in rhesus. 

However the high dietary 18:2 (at 30 % en) produced lower 

15 TC in the cebus species by virtue of an undesirable 

depressed HDL-C level while the LDL-C was unaffected by 

all three diets in both species. These data indicated 

that genetic differences can affect the sensitivity to 

18:2 in the diet, but that 16:0, 18:1, and 18:2 can appear 

20 to exert similar effects when lipoprotein metabolism is 

unimpaired and when essentially no dietary cholesterol is 

present to interfere with LP metabolism (especially by 

decreasing LDL receptor number and LDL clearance rate). 

An interesting observation and measurement recorded in 

25 the above cited study and unexplained until now was a 

favorable HDL/LDL ratio which was greater in monkeys fed 

the 16:0-containing SAT diet than the MONO or POLY diet. 

This observation contradicted the generally held belief 
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that dietary SATs should be avoided in favor of POLYs and 

MONOs. However, this early measurement taken together 

with the more extensive new data provided in Appendix I 

now indicate that saturated fatty acids are a necessary 

5 dietary component for increasing HDL and increasing the 

HDL/LDL ratio in the serum. 

In other previous experiments using saturated animal 

fats blended with POLYs described in Perlman and Hayes, 

supra, it is noted that rodents (gerbils and hamsters) and 

10 monkeys (cebus) exhibited unexpectedly increased HDL/LDL 

lipoprotein ratios when corn oil (rich in 18: 2) was 

blended into animal fats stripped of cholesterol. These 

data are also consistent with the model now proposed in 

which a balanced ratio of SATs and POLYs in the diet may 

15 be the most important consideration in modulating 

lipoproteins to increase HDL and maximize the HDL/LDL 

ratio. 

The discovery confirming and validating applicant's 

new model appears in the human nutritional study involving 

20 three different diets described in Sundram et al. (hereby 

incorporated by reference in totality, Nutrional 

Biochemistry Vol 6:179-187, 1995). The most critical 

results from this study are summarized in Table III. 
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JABLEm 

1:tPLCONCENTRATlON IN HUMAN SERUM VARIES WlTH RATIO Of SATURATED 
TO POLYUNSATURATED FATTY AClQS IN DIETARY FAT 

Dietary Fnl Composition Pcrccnl Diclnry Energy Scrum Cholcs1crol 
Dietary (Wei1h1 Perccnloge) (Pcrcen111ge or Doily Cillories) (mg/c.JI concen1ra1ion) 
Fat 
~ill MONO eQL.Y l6:0SAT 18:l MONO l8:2 POLY tlPL-C™ TI; 

CAN 7 57 . 36 4 17 6 49 97 177 

POL 44 45 II II 13 3.5 49 102 181 

AHA 30 37 33 8 12 7 57 9~ 179 
I 
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These diets included one containing low dietary SATs 

combined with moderate POLYs and high MONOs (canola oil 

diet-abbreviated CAN), a second containing high dietary 

SATs combined with low POLYs and moderate MONOs (palm 

5 olein-abbreviated POL), and a third containing moderate 

dietary SATs combined with moderate POLYs and moderate 

MONOs (soybean oil-palm olein-canola oil blend-abbreviated 

AHA) . Indeed, all three fat-containing diets produced 

equal TC and similar LDL-C, but the AHA fat blend 

10 increased HDL-C by 20% (see Table III) relative to the 

other two diets. Thus, Applicant unexpectedly discovered 

that normolipemic people (.i..JL..., people with normal 

lipoprotein metabolism and exhibiting serum TC values of 

<200mg/dl) appear to require moderate levels of both SATs 

15 and POLYs which, in appropriate total dietary amounts, 

produce an increased HDL concentration and increased 

HDL/LDL ratio in the serum. 

In order to provide a general method for maximizing 

the HDL/LDL ratio in human serum it is useful to 

20 understand the physiological basis by which the HDL/LDL 

ratio may be altered. Returning to Figure 1 and the 

experimental observations reported on herein, it appears 

that SATS (16:0 in the above diet) drive VLDL output, 

maximizing the potential for HDL production (~, 

25 increasing the HDL precursor pool of VLDL). Since high 

dietary levels of MONOs did not increase HDL while 

moderate levels of SATs did increase HDL, it would appear 
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that 16:0 (not 18:l) may have been responsible for the 

greatest VLDL output in the previous rhesus study (Khosla 

et al., 55 Am, J Clip Nutr, 51, 1992). Secondly, it 

seems that an adequate intake of POLYs [which must exceed 

5 the 3.3 % en shown to be sub-optimal in the low-POLY diet 

in the appendix is needed to assure up-regulated or 

stimulated LDLr activity. This level of· POLYs is 

estimated to be at least 5-6% en and has been described 

elsewhere as II assuring the 18: 2 threshold requirement" 

10 (Hayes et al., 6 FASEB J 2600, 1992 and Pronczuk et 

al., 8 FASEB J 1191, 1994). This intake of POLYs also 

assures that VLDL catabolism and LDL clearance proceeds 

efficiently and rapidly (decreasing plasma LDL) while 

sparing the need for HDL 11 clean-up" (ultimately increasing 

15 available HDL). Viewed as a balancing process, adequate 

SATs are needed to enhance HDL precursor output (as VLDL) 

and adequate POLYs are needed to keep LDLr up-regulated to 

enhance LDL and VLDL remnant clearance by the liver. 

Together this combination results in the highest HDL and 

20 lowest LDL levels in the serum. To applicant's knowledge 

neither this combination of fatty acids nor this rationale 

for metabolic function has ever been recognized, let alone 

demonstrated in humans prior to this time. 

The importance of diversifying the dietary intake of 

25 polyunsaturated fatty acids to include one or more of the 

omega3 polyunsaturates [i.e., cx-linolenic acid (18: 3, 

omega3), eicosapentenoic acid (EPA) and docosahexenoic 

acid (DHA)), in addition to linoleic acid (18:2, w6), has 
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recently been pointed out by Charnock et al. (3 rd Int. 

Symp. on Lipid Metabolism in the Normal and Ischemic 

Heart, Sept. 1991) and by McLennan et al. (19 Aust. NZ J. 

Med. 1, 1989). According to these investigators, adding 

S the above-mentioned omega3 polyunsaturated fatty acids to 

the diet improved the mechanical performance and the 

electrical stability of the marmoset heart. In this 

animal model the incidence of ventricular fibrillation was 

reduced while ventricular ejection, peak filling rate and 

10 end diastolic volume increased when compared to animals 

fed similar diets containing only polyunsaturates of the 

w6 type, e.g., linoleic acid. In marmosets fed saturated 

animal fats in place of comparable amounts of sunflower 

oil ( linoleic acid-rich oil) or fish oil (omega3-rich 

15 oil), cardiac performance deteriorated significantly with 

respect to both mechanical and electrical parameters. 

~s taught in the present invention, there are several 

straightforward means of providing a mix, and controlling 

the balance of saturated and polyunsaturated fatty acids 

20 in ones daily dietary fat. In the extreme case, the 

strictly controlled use of liquid and/or solid dietary 

formulations which provide all of the dietary fat can be 

used to insure this balance. In a moderately controlled 

setting, institutional preparation of food for resident 

25 populations allows the monitored use of fats, e.g., 

hospital, university, and military kitchens, in which 

appropriately balanced fat blends can be used throughout 

the food preparation scheme. In addition, manufacturers 
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of prepared food such as commercial bakers can use 

appropriately balanced blends of fats and oils. 

Example 1 · Fat Blends for Increasing the HDL 

concentration and the HPL{LPL Ratio 

5 Two parts palm oil (44% palmitic acid, 9% linoleic 

acid) are blended with one part corn oil (11% palmitic 

acid, 58% linoleic acid) to provide a balanced fat blend 

containing approximately 33% palmitic acid (16:0) and 25% 

linoleic acid (18:2). When consumed as the principal and 

10 essentially the sole source of dietary fat in the daily 

diet, and representing approximately 30% of the dietary 

energy this fat blend will increase the level of HDL 

cholesterol in human serum and the HDL/LDL ratio compared 

to a similar diet in which the proportion of either 

15 palmitic acid or linoleic acid is 3-fold lower. 

Example 2· Other Fat Blends for Increasing HDL and the 

HDL/LDI, Ratio 
One part palm oil (44% palmitic acid, 9% linoleic 

acid) is blended with one part cottonseed oil (23% 

20 palmitic acid, 52% linoleic acid) to provide a fat blend 

containing approximately 34% palmitic acid and 31% 

linoleic acid. One part palm oil is blended with one part 

soybean oil (10% palmitic acid, 51% linoleic acid and 7% 

linolenic acid) to provide a fat blend containing 

25 approximately 27% palmitic acid, 30% linoleic acid and 3% 

linolenic acid. Alternatively, one part coconut oil 

(approximately 70% lauric, myristic, and palmitic acids, 

and 2% linoleic acid) is blended with one part sunflower 
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oil (6% palmitic acid, 66% linoleic acid) to provide a 

different balanced fat blend containing approximately 38% 

Cl2-Cl6 mixed saturated fatty acids and 34% linoleic acid. 

Alternatively, in a three component system, one part palm 

5 kernel oil (47% lauric acid, 16% myristic acid, 8% 

palmitic acid, and 2% linoleic acid) is blended with one 

part corn oil (11% palmitic acid and 58% linoleic acid) 

and one part canola oil (4% palmitic, 20% linoleic acid 

and 9% linolenic acid) to provide a fat blend containing 

10 29% Cl2-C16 mixed saturated fatty acids, 27% linoleic 

acid, and 3% linolenic acid. In another three component 

system termed the AHA blend (see Table I), four parts palm 

oil are blended with five parts soybean oil and one part 

canola oil to provide a fat blend containing 26% palmitic 

15 acid, 29% linoleic acid, and 3% linolenic acid. In still 

another three component system, three parts palm olein 

(39% palmitic acid, 11% linoleic acid) are blended with 

one part cottonseed oil (23% palmitic acid, 52% linoleic 

acid) and one part safflower oil (6% palmitic acid, 74% 

20 linoleic acid) to provide a fat blend containing 29% 

palmitic acid and 32% linoleic acid. 

Example J· oxidation-Resistant Fat Blends for Food 

Preparation as well as for Increasing the HDL 

concentration and the BPL(LPL Ratio 
25 Consistent with Examples 1 and 2, blends useful 

for increasing the HDL level and the HDL/LDL ratio in 

human serum include four to nine parts palm olein (39% 

palmitic acid, 11% linoleic acid) blended with one part of 
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corn oil (11% palmitic acid, 58% linoleic acid) to provide 

a dietary fat blend containing approximately 33% to 36% 

palmitic acid and 20% to 16% linoleic acid. Similarly, 

two parts palm olein are blended with one part of corn oil 

5 to provide a fat blend containing approximately 30% 

palmitic acid and 27% linoleic acid. Likewise, as 

illustrated in Example 1, two parts palm oil are blended 

with one part corn oil for use as a dietary fat. These 

and other blends of vegetable fats and oils have been 

10 found to be valuable as ingredients in baked, fried, and 

other prepared foods I e.g., salad dressings, desserts, 

etc. because of the increased oxidative stabilities of 

these blends in combination with their metabolic benefits 

already described. The increase in oxidative stability 

15 for the polyunsaturated vegetable oil component in these 

blends is reflected in a longer shelf life for foods 

prepared using these blends, and a longer cooking (i.e., 1 

frying) lifetime for these blends when they are maintained 

at an elevated temperature (approximately 350°F) for many 

20 hours. 

By way of specific example, when blended with 

palm oil or palm olein, the oxidation-resistance of 

certain polyunsaturated vegetable oils is increased 

relative to that of the same oil when heated separately 

25 from the blended composition. In this Example and in 

Table IV, the stability of various oils and blends was 

measured by the Rancimat method in which the oxidative 

stability is directly proportional to the Rancimat number 
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provided. A fat.blend in which the oxidative stability of 

the blend is at least 25% greater than that of the 

polyunsaturated vegetable oil component in the blend is 

considered an oxidation-resistant blend for the purposes 

5 of this invention. 

The extent of oxidation-resistance in such blends 

has been found to vary widely depending upon the type of 

vegetable oil (e.g., corn versus soybean oil) and the 

extent of its dilution into the saturated fat such as palm 

10 fat. Accordingly, it is apparent from Table IV that at 

higher dilutions of polyunsaturated vegetable oils (e.g., 

5-fold and 10-fold dilutions of soybean oil into the palm 

fats), the fat blends maintains good stability. However, 

when diluted only 3.3-fold (see 2.3:1 column in Table IV), 

15 and within the composition range nutritionally useful in 

the present invention, the oxidative stability of the 

soybean oil-palm fat blends can fall to approximately the 

same level as the unblended vegetable oil (cf. 7.6 and 5.6 

for the blends versus 6. 3 for the soybean oil alone) . 

20 Surprisingly however, Table IV reveals that corn oil can 

be stabilized against oxidation at both lower (3.3-fold} 

and higher (5 and 10-fold) dilutions with palm fat. Thus, 

the oxidative stability of the corn oil-palm blends is at 

least two-fold greater than the corn oil alone (cf. 11.2 

25 and 9.9 for the lower dilution blends versus 4.8 for the 

corn oil alone). The results from this Tablerand from 

previous unpublished experiments of Applicant have shown 

that the oxidative stability of fat and oil blends is 
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unpredictable and can only be determined by 

experimentation. It is significant that the proportions 

of a number of fats and oils in such blends which are 

useful in the diet for controlling cholesterol levels as 

5 taught herein, are also useful owing to their oxidative 

stabilities. 

10 

15 

20 

25 

TABLE IV 

OXIDATIVE STABILITY OF FAT BLENDS 
(Rancimat method*) 

Polyunsaturated oil 

soybean 
corn 

Polyunsaturated oil 

soybean 
corn 

OXIDATIVE 

Ratio 

.i.;.l. 

16 
16.7 

Ratio 

!tJ. 

14.4 
15.3 

(Palm olein 

4·1 

14.4 
13.5 

(Palm oil 

4 · 1 

10.2 
12.2 

STABILITY OF PURE FATS 

Palm olein 20 
Palm oil 21.2 
soybean oil 6.3 
corn oil 4.8 

Polyunsatured oil) 

2 3·1 

7.6 
11.2 

Polyunsatured oil) 

2 3·1 

5.6 
9.9 

AND OILS 
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•The Rancimat method determines the ·· 
oxidative and thermal stability 

towards oxidative decomposition in 
oils and fats. The oil sample is 

5 exposed to a stream of atmospheric 
oxygen at elevated temperatures giving 
rise to organic acids in the oil/fat. 
These volatile products are trapped in 
a measuring vessel filled with 

10 distilled water and continuously 
detected with a conductivity cell. 
The measurements are then evaluated by 
a control unit which records the 
induction time of the sample. The 

15 progress of the oxidation curve 
determined in this manner virtually 
parallels the development of the 
peroxide values in the oils being 
tested. 

PCT/US96/04ffl 

20 Other embodiments are within the following 

claims. 
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Claims 

1. A method of increasing the HDL concentration and 

the HDL/LDL concentration ratio in human serum by 

providing a balance between a sufficient and required 

5 proportion of cholesterol-free saturated fatty acids in 

the daily dietary fat of said human and a sufficient and 

required, but not excessive proportion of polyunsaturated 

fatty acids comprising linoleic acid in said dietary fat, 

while the remaining proportion of fatty acids and energy 

10 from said dietary fat is provided by monounsaturated 

fatty acids comprising oleic acid, said method comprising: 

ingesting said dietary fat, wherein said saturated fatty 

acids selected from the group comprising palmitic acid, 

myristic acid, lauric acid and combinations thereof must 

15 constitute between 20% and 40% by weight of the daily 

dietary fat based upon said dietary fat accounting for 30% 

of the total dietary energy consumption, and wherein said 

linoleic acid must constitute between 15% and 40% by 

weight of said dietary fat, whereby the required 

20 proportional intake of said polyunsaturated fatty acids 

enhances the formation of HDL from VLDL and/or decreases 

the clearance of HDL, while an excessive proportional 

intake of said polyunsaturated fatty acids and said 

monounsatu~ated fatty acids is avoided to assure a 

25 sufficient dietary availability of said saturated fatty 
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acids which are required for sufficient VLDL synthesis and 

HDL production. 

2. The method of claim 1, wherein said cholesterol­

free saturated fatty acids comprise palmitic acid. 

5 3. The method of claim 1, wherein said cholesterol-

free saturated fatty acids comprise lauric acid and 

myristic acid. 

4. The method of claim 1, wherein the proportion of 
~ 

monounsaturated fatty acids in the daily dietary fat is 

10 between 20% and 50% oleic acid and no greater than 1% 

elaidic acid, or other unnatural trans fatty acids by 

weight. 

5. The method of claim 1, wherein said 

polyunsaturated fatty acids comprise linoleic acid and at 

15 least one other polyunsaturated fatty acid selected from 

the group including a-linolenic acid, eicosapentenoic acid 

(EPA), and docosahexenoic acid (DHA). 

6. The method of claim 1, wherein the proportion of 

saturated fatty acids in the daily dietary fat is at least 

20 20% by weight and said dietary fat comprises less than 5% 

by weight stearic acid. 
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7. A method of decreasing the LDL concentration in 

human serum by providing saturated fatty acids in the 

daily diet in a proportion between 20% and 40% by weight 

of the daily dietary fat based upon said dietary fat 

5 accounting for 30% of the total dietary· energy 

consumption, and maintaining a proportion of 

polyunsaturated fatty acids comprising linoleic acid in 

the daily diet at the expense of monounsaturated fatty 

acids comprising oleic acid and/or elaidic acid, wherein 

10 said linoleic acid constitutes between 15% and 40% by 

weight of said dietary fat, whereby removal of plasma VLDL 

remnants and LDL is maximized, and the production of LDL 

is reduced. 

8. A method of increasing the HDL and stabilizing or 

15 decreasing the LDL concentration in human serum by 

providing saturated fatty acids in the daily diet in a 

proportion between 20% and 40% by weight of the daily 

dietary fat based upon said dietary fat accounting for 30% 

of the total dietary energy consumption, whereby the 

20 production of VLDL, as the HDL precursor, is adequately 

sustained and is not rate limiting in HDL biosynthesis, 

and maintaining a proportion of polyunsaturated fatty 

acids comprising linoleic acid in the daily diet at the 

expense of monounsaturated fatty acids comprising oleic 

25 acid and/or elaidic acid, wherein said linoleic acid 

constitutes between 15% and 40% by weight of said dietary 
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fat, whereby VLDL catabolism to HDL is facilitated and 

hepatic clearance of VLDL remnants and LDL is enhanced. 

9. A method of increasing the HDL concentration and 

the HDL/LDL concentration ratio in human serum by the 

5 dietary consumption of foods prepared using a cholesterol­

free single fat or blended fat composition containing a 

ratio of one part by weight polyunsaturated fatty acids to 

at least one part by weight saturated fatty acids, wherein 

said single fat or blended fat composition comprises 

10 linoleic acid and at least one saturated fatty acid 

selected from the group including lauric acid, myristic 

acid, and palmitic acid, said linoleic acid constituting 

between 15% by weight and 40% by weight of said 

composition and said saturated fatty acid constituting 

15 between 20% and 40% by weight of said composition, whereby 

adequate dietary levels of saturated fatty acids in the 

absence of cholesterol stimulate VLDL synthesis and 

secretion by the liver, and adequate dietary levels of 

linoleic acid enhance LPL activity and generation of HOL 

20 from VLDL while stimulating the removal of VLDL remnants 

and LDL and concommitently decreasing CETP activity and 

HDL catabolism. 

10. The method of claim 1,7,8, or 9, wherein the food 

source of said saturated fatty acids comprises at least 

25 one vegetable fat selected from the group including palm 

fat, coconut fat and cocoa butter. 
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11. The method of claim 10, wherein said palm fat is 

selected from the group including palm oil, palm olein, 

and palm kernel oil. 

12. The method of claim 1,7,8, or 9, wherein the food 

5 source of said polyunsaturated fatty acids comprises at 

least one vegetable oil selected from the group including 

corn oil, sunflower oil, safflower oil, soybean oil, 

cottonseed oil, canola oil, and peanut oil. 

13. The method of claim 1, wherein said 

10 polyunsaturated fatty acids comprise linoleic acid and 

linolenic acid. 

14. The method of claim 13, wherein said linolenic 

acid is contributed by soybean oil, canola oil, edible 

flax seed oil, and/or perrilla seed oil. 

15 15. The method of claim 9, wherein providing within 

said cholesterol free blended fat composition, a 

proportion of at least one part by weight cholesterol-free 

saturated fat to one part by weight polyunsaturated fat, 

stabilizes the polyunsaturated fat against oxidation. 

20 16. The method of claim 15, wherein the oxidation-

resistance of said cholesterol free blended fat 

composition upon heating to a temperature of 100°C or 

greater in air is increased by at least 25% compared to 
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the oxidation resistance of the polyunsaturated fat when 

heated separately from said blended fat composition. 

17. The method of claim 1,7, or 8, wherein 

essentially all of said dietary fat is provided in a 

5 nutritionally balanced liquid and/or solid formula diet in 

which said dietary fat accounts for between 15% and 45% of 

the total dietary energy consumption. 

18. The method of claim 17, wherein said dietary fat 

accounts for between 20% and 3 0% of the total dietary 

10 energy consumption. 

19. The method of claim 9, wherein in place of said 

dietary consumption of foods prepared using a single fat 

or blended fat composition, is substituted the dietary 

15 consumption of a nutritionally balanced liquid formula 

diet prepared using a single fat or a blended fat 

composition in which the total fat content therein 

accounts for between 15% and 45% of the total dietary 

energy consumption. 

20 20. The method of claim 1, 7, 8, or 9, wherein said 

daily dietary fat or said foods contain a blended fat 

composition comprising one part by weight of at least one 

polyunsaturated vegetable oil selected from the group 

including corn oil, sunflower oil, safflower oil, soybean 

25 oil, cottonseed oil, canola oil, and peanut oil blended 
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with at least one part by weight. of vegetable fat 

comprising saturated fatty acids. 

21. The method of claim 20, wherein said vegetable· 

fat is selected from the group including palm fat, coconut 

5 fat and cocoa butter. 

22. The method of claim 21, wherein said palm fat is 

selected from the group including palm oil, palm olein, 

and palm kernel oil. 

23. A method of increasing the HDL concentration and 

10 the HDL/LDL concentration ratio in human serum by the 

dietary consumption of foods prepared using at least one 

modified fat selected from the group including a 

chemically interesterified fat, an enzymatically 

interesterif ied fat, and a synthetic fat, wherein said 

15 modified fat comprises one part by weight polyunsaturated 

fatty acids and at least one part by weight saturated 

fatty acids selected from the group including lauric acid, 

myristic acid, and palmitic acid, said polyunsaturated 

fatty acids constituting between 15% by weight and 40% by 

20 weight of said modified fat and said saturated fatty a~ids 

constituting beweeen 20% and 40% by weight of said 

modified fat, whereby adequate dietary levels of saturated 

fatty acids in the absence of cholesterol stimulate VLDL 

synthesis and secretion by the liver, and adequate dietary 

25 levels of polyunsaturated fatty acids enhance LPL activity 
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and generation of HDL from VLDL while stimulating the 

removal of VLDL remnants and LDL and concommitently 

decreasing CETP activity and HDL catabolism. 

24. The method of claim 1,7,8,9, or 23, wherein the 

5 weight ratio of said saturated fatty acids to 

polyunsaturated fatty acids included in said dietary fat, 

modified fat, or blended fat composition ranges frorr. o. 5: 

1.0 to 2.0 : 1.0. 

25. The method of claim 24, wherein said weight ratio 

10 is approximately 1 to 1. 

26. A liquid and/or solid dietary composition ' 

suitable for human or animal ingestion for increasing the 

HDL concentration and the HDL/LDL concentration ratio in 

the blood serum, wherein essentially all of the dietary 

15 fat which accounts for between 15% and 45% of the total 

dietary energy in said liquid formula diet, is provided by 

a single fat or blended fat composition containing one 

part by weight polyunsaturated fat and at least one part 

by weight cholesterol-£ ree saturated fat, wherein said 

20 single fat or a blended fat composition comprises linoleic 

acid and at least one saturated fatty acid selected from 

the group including ·lauric acid, myristic acid, and 

palmitic acid, said linoleic acid constituting between 15% 

by weight and 40% by weight of said composition and said 
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saturated fatty acid constituting between 20% and 40% by 

weight of said composition. 

27. The dietary composition of claim 26, wherein said 

5 dietary fat accounts for between 20% and 30% of the total 

dietary energy in said liquid formula diet. 

28. The dietary composition of claim 26, wherein said 

saturated fatty acid is predominantly palrnitic acid. 

2 9. The method of claim 1, 5, or 13, wherein a 

10 reduction in cardiac arrythrnia can accompany the increase 

in HDL concentration and the increase in HDL/LDL 

concentration ratio. 

30. The method of claim 1, 7, 8 or 9, wherein the 

food source for both said saturated and said 

15 polyunsaturated fatty acids comprises a. genetically 

selected or engineered vegetable oil-bearing single plant 

species. 
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