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The Library of Congress
>> Go to Library of Congress Online

Catalog

The Library's Main Reading Room will close to researchers earlier than usual, at 5:00pm, on Thurs., Nov. 3. All
other reading rooms will be open according to their daily schedules.

LC control no.: sh 94005142

LCCN Permalink: https://lccn.loc.gov/sh94005142

HEADING: Protein drugs Dosage forms

000 00613cz a2200205n 450

001 4860983

005 20120330081705.0

008 940711i| anannbabn |a ana

010 __ |a sh 94005142

035 __ |a (DLC)sh 94005142

035 __ |a (DLC)207668

040 __ |a DLC |c DLC

150 __ |a Protein drugs |x Dosage forms

450 __ |a Dosage forms of protein drugs

550 __ |w g |a Drug delivery systems

670 __ |a Work cat.: 94-3789: Formulation and delivery of proteins and peptides, 1994.

906 __ |t 9430 |u te04 |v 1

952 __ |a 0 bib. record(s) to be changed

952 __ |a LC pattern: Drugs--Dosage forms

953 __ |a jc02

Save, Print or Email Records (View Help)

Select Download Format: Text (Labelled Display) Press to SAVE or PRINT

Email Text (Labelled Display) to:
Press to SEND EMAIL

Help - Search - Search History - Headings List - Start Over

Library of Congress
Library of Congress Authorities

URL: http://authorities.loc.gov/

MARC Display (Library of Congress Authorities) https://authorities.loc.gov/cgi-bin/Pwebrecon.cgi?AuthRecID=486098...

1 of 2 11/2/2022, 10:18 AM
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URL: https://www.loc.gov/

Mailing Address:
101 Independence Ave,
S.E.

Washington, DC 20540

Library of Congress Online Catalog
URL: https://catalog.loc.gov/

Questions, comments, error reports: Contact Us

MARC Display (Library of Congress Authorities) https://authorities.loc.gov/cgi-bin/Pwebrecon.cgi?AuthRecID=486098...
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001 992670000000062249 
005 20200520144314.0 
006 m     o  d |       
007 cr -n--------- 
008 110202s2011    enkad   ob    001 0 eng d 
020 ##$a1-282-95479-2  
020 ##$a9786612954795  
020 ##$a0-12-380887-1  
035 ##$a(CKB)2670000000062249  
035 ##$a(EBL)625340  
035 ##$a(OCoLC)700701869  
035 ##$a(SSID)ssj0000469234  
035 ##$a(PQKBManifestationID)12174053  
035 ##$a(PQKBTitleCode)TC0000469234  
035 ##$a(PQKBWorkID)10510476  
035 ##$a(PQKB)11721065  
035 ##$a(MiAaPQ)EBC625340  
035 ##$a(Au-PeEL)EBL625340  
035 ##$a(CaPaEBR)ebr10440521  
035 ##$a(CaONFJC)MIL295479  
040 ##$aMiAaPQ $cMiAaPQ $dMiAaPQ  
041 ##$aeng  
050 #4$aTX769 $b.F56 2011  
082 00$a613.2 $a664.72272  
245 00$aFlour and breads and their fortification in health and 
disease prevention $h[electronic resource] / $cedited by Victor R. 
Preedy, Ronald Ross Watson, Vinood B. Patel.  
250 ##$a1st ed.  
260 ##$aLondon : $bElsevier Science, $c2011.  
300 ##$a1 online resource (543 p.)  
336 ##$atext $btxt  
337 ##$acomputer $bc  
338 ##$aonline resource $bcr  
500 ##$aDescription based upon print version of record.  
520 ##$a Bread and flour-based foods are an important part of the 
diet for millions of people worldwide. Their complex nature 
provides energy, protein, minerals and many other macro- and 
micronutrients. However, consideration must be taken of three major 
aspects related to flour and bread. The first is that not all 
cultures consume bread made from wheat flour. There are literally 
dozens of flour types, each with their distinctive heritage, 
cultural roles and nutritive contents. Second, not all flours are 
used to make leavened bread in the traditional (i.e., Western) loaf 
form. There are many differe  
546 ##$aEnglish  
504 ##$aIncludes bibliographical references and index.  
505 0#$asection 1. Flour and breads -- section 2. Fortification 
of flour and breads and their metabolic effects.  
650 #0$aFlour $xAdditives.  
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650 #0$aFlour $xHealth aspects.  
650 #0$aBread $xAdditives.  
655 #4$aElectronic books.  
776 ##$z0-12-380886-3  
700 1#$aPreedy, Victor R.  
700 1#$aWatson, Ronald R. $q(Ronald Ross)  
700 1#$aPatel, Vinood B.  
906 ##$aBOOK  
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  OCLC   700701869 No holdings in XXX - 506 other holdings   __ 
 

_
_ 

                                                                                               
                                                                       

Books  

    Re
c 
Stat   

c 
    En
tere
d   

201
102
05 

    Re
place
d   

2022072
6034231
.4 

 _
_ 

 

__     Type   a      ELvl   M      Srce   d      Audn         Ctrl         Lang   eng  __ 
__     BLvl   m      Form   o      Conf   0      Biog         MRec         Ctry   vtu  __ 
__      Cont            GPub         LitF   0      Indx   0  

 __ 

__     Desc   u      Ills            Fest   0      DtSt   s      Dates   2011 ,       
  

007    c $b r $e n $g --- 
040    MERUC $b eng $e pn $c MERUC $d EBLCP $d OCLCQ $d IDEBK $d OCLCQ $d UKDOC $d OCLCQ $d 
DEBSZ $d OCLCQ $d Z5A $d OCLCO $d ZCU $d OCLCQ $d MERUC $d OCLCQ $d OCLCO $d U3W $d OCLCF 
$d ICG $d AU@ $d OCLCO $d OCLCQ $d OCLCO $d OCLCA $d DKC $d OCLCQ $d OCLCO $d OCL 
020    9780123808875 
020    0123808871 
050  4 TX558.W5 
060  4 2011 C-160 
060  4 QU 145.5 
082 04 664.72272 
090    $b  
100 1  Preedy, Victor. 
245 10 Flour and Breads and their Fortification in Health and Disease Prevention. 
260    Burlington : $b Elsevier Science, $c 2011. 
300    1 online resource (543 pages) 
336    text $b txt $2 rdacontent 
337    computer $b c $2 rdamedia 
338    online resource $b cr $2 rdacarrier 
505 0  Front Cover; Flour and Breads and their Fortification in Health and Disease Prevention; Copyright; 
Contents; LIST OF CONTRIBUTORS; PREFACE; Section 1 -Flour and Breads; Section 2 -Fortification of 
Flour and Breads and their Metabolic Effects; INDEX. 
520    Bread and flour-based foods are an important part of the diet for millions of people worldwide. 
Their complex nature provides energy, protein, minerals and many other macro- and micronutrients. 
However, consideration must be taken of three major aspects related to flour and bread. The first is that 
not all cultures consume bread made from wheat flour. There are literally dozens of flour types, each 
with their distinctive heritage, cultural roles and nutritive contents. Secondly, not all flours are used to 
make leavened bread in the traditional (i.e., Western) loaf form.  
588 0  Print version record. 
650  0 Flour $x Additives. 
650  0 Flour $x Health aspects. 
650  0 Bread $x Additives. 
650  0 Bread $x Health aspects. 
650  0 Medicine, Preventive. 
650  0 Enriched foods. 
650 22 Food, Fortified $0 (DNLM)D005527 
650 22 Nutritive Value $0 (DNLM)D009753 
650  2 Preventive Medicine $0 (DNLM)D011315 
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650  6 Farine $0 (CaQQLa)201-0004136 $x Adjuvants. $0 (CaQQLa)201-0373850 
650  6 Pain $0 (CaQQLa)201-0020898 $x Adjuvants. $0 (CaQQLa)201-0373850 
650  6 Médecine préventive. $0 (CaQQLa)201-0001925 
650  6 Aliments enrichis. $0 (CaQQLa)201-0062846 
650  6 Valeur nutritive. $0 (CaQQLa)201-0198561 
650  7 TECHNOLOGY & ENGINEERING $x Food Science. $2 bisacsh 
650  7 Enriched foods. $2 fast $0 (OCoLC)fst00912556 
650  7 Medicine, Preventive. $2 fast $0 (OCoLC)fst01015324 
655  4 Electronic books. 
700 1  Watson, Ronald Ross. 
700 1  Patel, Vinood B. 
776 08 $i Print version: $a Preedy, Victor. $t Flour and Breads and their Fortification in Health and 
Disease Prevention. $d Burlington : Elsevier Science, ©2011 $z 9780123808868 
856 40 $3 123Library $u http://www.123library.org/book_details/?id=46263  
856 40 $3 MyiLibrary $u http://www.myilibrary.com?id=295479  
856 40 $3 ProQuest Ebook Central $u 
https://public.ebookcentral.proquest.com/choice/publicfullrecord.aspx?p=625340  
856 41 $3 MyiLibrary, Table of contents $u http://www.myilibrary.com?id=295479&ref=toc  
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The Library of Congress
>> Go to Library of Congress Online

Catalog

The Library's Main Reading Room will close to researchers earlier than usual, at 5:00pm, on Thurs., Nov. 3. All
other reading rooms will be open according to their daily schedules.

LC control no.: sh 85049267

LCCN Permalink: https://lccn.loc.gov/sh85049267

HEADING: Flour

000 01076cz a2200289n 450

001 4700948

005 20211113060007.0

008 860211|| anannbabn |a ana

010 __ |a sh 85049267

035 __ |a (DLC)sh 85049267

035 __ |a (DLC)47633

040 __ |a DLC |c DLC |d DLC

053 _0 |a TS2120 |b TS2159 |c Manufacture

053 _0 |a TX393 |c Food supply

053 _0 |a TX558.W5 |c Food values

053 _0 |a TX595.F6 |c Adulteration

150 __ |a Flour

450 __ |a Flours

450 __ |a Wheat flour

550 __ |w g |a Plant products

670 __ |a Merriam-Webster dictionary, viewed online Sept. 3, 2021 |b (flour: noun, 1. a
product consisting of finely milled wheat; also : a similar product made from another
grain or food product (such as dried potatoes or fish) 2 : a fine soft powder)

906 __ |t 8824 |u fk05 |v 0

910 __ |a Record saved by jr02 on 11/12/2021 at 14:26:39

910 __ |a Record saved by jr02 on 09/03/2021 at 08:31:26

910 __ |a Record saved by jr02 on 09/03/2021 at 08:22:09

910 __ |a Record saved by jr02 on 09/03/2021 at 08:21:55

953 __ |a xx00 |b ff05

MARC Display (Library of Congress Authorities) https://authorities.loc.gov/cgi-bin/Pwebrecon.cgi?AuthRecID=470094...

1 of 2 11/3/2022, 7:07 PM
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Save, Print or Email Records (View Help)

Select Download Format: Text (Labelled Display) Press to SAVE or PRINT

Email Text (Labelled Display) to:
Press to SEND EMAIL

Help - Search - Search History - Headings List - Start Over

Library of Congress
URL: https://www.loc.gov/

Mailing Address:
101 Independence Ave,
S.E.
Washington, DC 20540

Library of Congress Authorities
URL: http://authorities.loc.gov/

Library of Congress Online Catalog
URL: https://catalog.loc.gov/

Questions, comments, error reports: Contact Us

MARC Display (Library of Congress Authorities) https://authorities.loc.gov/cgi-bin/Pwebrecon.cgi?AuthRecID=470094...

2 of 2 11/3/2022, 7:07 PM
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The Library of Congress
>> Go to Library of Congress Online

Catalog

The Library's Main Reading Room will close to researchers earlier than usual, at 5:00pm, on Thurs., Nov. 3. All
other reading rooms will be open according to their daily schedules.

LC control no.: sh 85000820

LCCN Permalink: https://lccn.loc.gov/sh85000820

HEADING: Additives

000 00445cz a2200157n 450

001 4654140

005 20110729100611.0

008 860211n| bnannbbbn |n ann

010 __ |a sh 85000820

035 __ |a (DLC)sh 85000820

035 __ |a (DLC)825

040 __ |a DLC |c DLC |d DLC

150 __ |a Additives

260 __ |i subdivision |a Additives |i under individual materials and types of materials, e.g. |a
Concrete--Additives

906 __ |t 8836 |u fk05 |v 0

953 __ |a xx00 |b ta25

Save, Print or Email Records (View Help)

Select Download Format: Text (Labelled Display) Press to SAVE or PRINT

Email Text (Labelled Display) to:
Press to SEND EMAIL

Help - Search - Search History - Headings List - Start Over

Library of Congress
URL: https://www.loc.gov/

Mailing Address:
101 Independence Ave,

Library of Congress Authorities
URL: http://authorities.loc.gov/

Library of Congress Online Catalog
URL: https://catalog.loc.gov/

Questions, comments, error reports: Contact Us

MARC Display (Library of Congress Authorities) https://authorities.loc.gov/cgi-bin/Pwebrecon.cgi?AuthRecID=465414...

1 of 2 11/3/2022, 7:08 PM
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S.E.
Washington, DC 20540

MARC Display (Library of Congress Authorities) https://authorities.loc.gov/cgi-bin/Pwebrecon.cgi?AuthRecID=465414...
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The Library of Congress
>> Go to Library of Congress Online

Catalog

The Library's Main Reading Room will close to researchers earlier than usual, at 5:00pm, on Thurs., Nov. 3. All
other reading rooms will be open according to their daily schedules.

LC control no.: sh 85016646

LCCN Permalink: https://lccn.loc.gov/sh85016646

HEADING: Bread

000 00487cz a2200205n 450

001 4669350

005 20120322075746.0

008 860211i| anannbabn |a ana

010 __ |a sh 85016646

035 __ |a (DLC)sh 85016646

035 __ |a (DLC)16035

040 __ |a DLC |c DLC |d DLC

053 _0 |a TX769 |c Bread making

150 __ |a Bread

450 __ |a Breads

550 __ |w g |a Baked products

550 __ |a Cooking (Bread)

681 __ |i Example under |a Food

906 __ |t 9910 |u te07 |v 0

953 __ |a xx00 |b td04

Save, Print or Email Records (View Help)

Select Download Format: Text (Labelled Display) Press to SAVE or PRINT

Email Text (Labelled Display) to:
Press to SEND EMAIL

Help - Search - Search History - Headings List - Start Over

Library of Congress
Library of Congress Authorities

URL: http://authorities.loc.gov/

MARC Display (Library of Congress Authorities) https://authorities.loc.gov/cgi-bin/Pwebrecon.cgi?AuthRecID=466935...

1 of 2 11/3/2022, 7:12 PM
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URL: https://www.loc.gov/

Mailing Address:
101 Independence Ave,
S.E.

Washington, DC 20540

Library of Congress Online Catalog
URL: https://catalog.loc.gov/

Questions, comments, error reports: Contact Us

MARC Display (Library of Congress Authorities) https://authorities.loc.gov/cgi-bin/Pwebrecon.cgi?AuthRecID=466935...

2 of 2 11/3/2022, 7:12 PM
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The Library of Congress
>> Go to Library of Congress Online

Catalog

The Library's Main Reading Room will close to researchers earlier than usual, at 5:00pm, on Thurs., Nov. 3. All
other reading rooms will be open according to their daily schedules.

LC control no.: sh 85083162

LCCN Permalink: https://lccn.loc.gov/sh85083162

HEADING: Medicine, Preventive

000 01151cz a2200313n 450

001 4733664

005 20120327093529.0

008 860211i| anannbabn |b ana

010 __ |a sh 85083162

035 __ |a (DLC)sh 85083162

035 __ |a (DLC)5805217

035 __ |a (DLC)sp 85083162

035 __ |a (DLC)293005

040 __ |a DLC |c DLC |d DLC |d InU |d DLC

053 _0 |a RA421 |b RA790

150 __ |a Medicine, Preventive

360 __ |i subdivision |a Prevention |i under individual diseases and types of diseases, e.g. |a
Cancer--Prevention; |i and subdivision |a Diseases--Prevention |i under organs and
regions of the body, e.g. |a Heart--Diseases--Prevention

450 __ |a Disease prevention

450 __ |a Diseases |x Prevention

450 __ |a Prevention of disease

450 __ |a Preventive medicine

550 __ |a Pathology

550 __ |a Preventive health services

550 __ |a Preventive medicine physicians

550 __ |a Public health

670 __ |a LC database, June 2, 1998 |b (disease prevention)

670 __ |a Report of the 1980 Invitational Conference on Disease Prevention and Health
Promotion in Communities, 1980.

906 __ |t 0251 |u te04 |v 0

953 __ |a xx00 |b ta25

MARC Display (Library of Congress Authorities) https://authorities.loc.gov/cgi-bin/Pwebrecon.cgi?AuthRecID=473366...

1 of 2 11/3/2022, 7:14 PM
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Save, Print or Email Records (View Help)

Select Download Format: Text (Labelled Display) Press to SAVE or PRINT

Email Text (Labelled Display) to:
Press to SEND EMAIL

Help - Search - Search History - Headings List - Start Over

Library of Congress
URL: https://www.loc.gov/

Mailing Address:
101 Independence Ave,
S.E.
Washington, DC 20540

Library of Congress Authorities
URL: http://authorities.loc.gov/

Library of Congress Online Catalog
URL: https://catalog.loc.gov/

Questions, comments, error reports: Contact Us

MARC Display (Library of Congress Authorities) https://authorities.loc.gov/cgi-bin/Pwebrecon.cgi?AuthRecID=473366...

2 of 2 11/3/2022, 7:14 PM

Motif Exhibit 1011, Page 821 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096



 

 

Attachment 47g  

Motif Exhibit 1011, Page 822 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096



The Library of Congress
>> Go to Library of Congress Online

Catalog

The Library's Main Reading Room will close to researchers earlier than usual, at 5:00pm, on Thurs., Nov. 3. All
other reading rooms will be open according to their daily schedules.

LC control no.: sh 85050240

LCCN Permalink: https://lccn.loc.gov/sh85050240

HEADING: Enriched foods

000 00503cz a2200205n 450

001 4701906

005 20120323073954.0

008 860211i| anannbabn |a ana

010 __ |a sh 85050240

035 __ |a (DLC)sh 85050240

035 __ |a (DLC)48591

040 __ |a DLC |c DLC |d DLC

150 __ |a Enriched foods

450 __ |w nne |a Food, Enriched

450 __ |a Fortified foods

550 __ |w g |a Food

550 __ |a Food additives

906 __ |t 8847 |u fk07 |v 0

952 __ |a 7 bib. records to be changed

953 __ |a xx00 |b fj21

Save, Print or Email Records (View Help)

Select Download Format: Text (Labelled Display) Press to SAVE or PRINT

Email Text (Labelled Display) to:
Press to SEND EMAIL

Help - Search - Search History - Headings List - Start Over

Library of Congress
Library of Congress Authorities

URL: http://authorities.loc.gov/

MARC Display (Library of Congress Authorities) https://authorities.loc.gov/cgi-bin/Pwebrecon.cgi?AuthRecID=470190...

1 of 2 11/3/2022, 7:15 PM
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URL: https://www.loc.gov/

Mailing Address:
101 Independence Ave,
S.E.

Washington, DC 20540

Library of Congress Online Catalog
URL: https://catalog.loc.gov/

Questions, comments, error reports: Contact Us

MARC Display (Library of Congress Authorities) https://authorities.loc.gov/cgi-bin/Pwebrecon.cgi?AuthRecID=470190...

2 of 2 11/3/2022, 7:15 PM
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001 998865043405961 
005 20160204151409.0 
008 050223s2005    caua   f b    001 0 eng   
015 ##$aGBA525009 $2bnb  
016 7#$a013146928 $2Uk  
020 ##$a0123116325  
020 ##$a9780123116321  
035 ##$a(OCoLC)58828180  
035 ##$a(MoKL)886504-lhalldb  
035 ##$a(lhalldb)886504-lhalldb  
040 ##$aUKM $beng $cUKM $dBAKER $dWAU $dIXA $dNLGGC $dAGL $dYDXCP 
$dBTCTA $dLVB $dAU@ $dINCSK $dZVM $dBDX $dOCLCF $dOCLCO $dOCLCQ 
$dLHL  
049 ##$aLHLA  
050 0#$aTP374 $b.I66 2005  
082 04$a664.09 $222  
084 ##$a58.34 $2bcl  
100 1#$aHan, Jung H.  
245 10$aInnovations in food packaging / $cedited by Jung H. Han.  
260 ##$aSan Diego, Calif. : $bElsevier Academic ; $aOxford : 
$bElsevier Science [distributor], $c©2005.  
263 ##$a2005  
300 ##$axiii, 517 pages : $billustrations (some color) ; $c25 cm.  
336 ##$atext $btxt $2rdacontent  
337 ##$aunmediated $bn $2rdamedia  
338 ##$avolume $bnc $2rdacarrier  
490 1#$aFood science and technology international series  
504 ##$aIncludes bibliographical references and index.  
590 ##$aDonated by Sosland.  
650 #0$aFood $xPackaging.  
650 #0$aFood $xPackaging $xTechnological innovations.  
700 1#$aHan, Jung H.  
830 #0$aFood science and technology international series.  
948 ##$aLTI 02/04/2016  
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490 1  Food science and technology international series 
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goods. Innovations in Food Packaging recognizes that food packaging is a fast-growing area that impacts 
upon the important areas of product shelf-life and food safety. Each chapter provides information on 
the scientific background, new material development and utilization, and case studies of the use of new 
system for perishable food products. Covers four major food packaging topics: * Theories in food 
packaging * Active packaging * Modified atmosphere packaging * Edible films and coatings. 
505 00 $g 1. $t New technologies in food packaging : overview / $r Jung H. Han -- $g 2. $t Mass transfer 
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/ $r Jung H. Han -- $g 7. $t Packaging containing natural antimicrobial or antioxidative agents / $r Dong 
Sun Lee -- $g 8. $t Oxygen-scavenging packaging / $r Michael L. Rooney -- $g 9. $t Intelligent packaging / 
$r Jung H. Han, Colin H. L. Ho and Evangelina T. Rodrigues -- $g 10. $t Introduction to modified 
atmosphere packaging / $r John D. Floros and Konstantinos I. Matsos -- $g 11. $t Internal modified 
atmospheres of coated fresh fruits and vegetables : understanding relative humidity effects / $r Luis 
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/ $r Kevin C. Spencer -- $g 13. $t Preservative packaging for fresh meats, poultry, and fin fish / $r 
Alexander O. Gill and Colin O. Gill -- $g 14. $t Centralized packaging systems for meats / $r Roberto A. 
Buffo and Richard A. Holley -- $g 15. $t Edible films and coatings : a review / $r Jung H. Han and 
Aristippos Gennadios -- $g 16. $t Agro-polymers for edible and biodegradable films : review of 
agricultural polymeric materials, physical and mechanical characteristics / $r Stephane Guilbert and 
Nathalie Gontard -- $g 17. $t Edible films and coatings from plant origin proteins / $r Roberto A. Buffo 
and Jung H. Han -- $g 18. $t Edible films and coatings from animal-origin proteins / $r Monique Lacroix 
and Kay Cooksey -- $g 19. $t Edible films and coatings from starches / $r Zhiqiang Liu -- $g 20. $t Edible 
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Lipid-based edible films and coatings / $r Jong Whan Rhim and Thomas H. Shellhammer -- $g 22. $t 
Emulsion and bi-layer edible films / $r Maria B. Perez-Gago and John M. Krochta -- $g 23. $t Plasticizers 
in edible films and coatings / $r Rungsinee Sothornvit and John M. Krochta -- $g 24. $t Sensory quality of 
foods associated with edible film and coating systems and shelf-life extension / $r Yanyun Zhao and 
Mina McDaniel -- $g 25. $t Commercial uses of active food packaging and modified atmosphere 
packaging systems / $r Aaron L. Brody -- $g 26. $t US Food and Drug Administration approach to 
regulating intelligent and active packaging components / $r Yoon S. Song and Mark A. Hepp -- $g 27. $t 
Packaging for non-thermal food processing / $r Seacheol Min and Q. Howard Zhang. 
650  0 Food $x Packaging. 
650  0 Food $x Packaging $x Technological innovations. 
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650  6 Aliments $0 (CaQQLa)201-0043064 $x Conditionnement $0 (CaQQLa)201-0043064 $x 
Innovations. $0 (CaQQLa)201-0379286 
650  7 Food $x Packaging. $2 fast $0 (OCoLC)fst00930550 
650  7 Food $x Packaging $x Technological innovations. $2 fast $0 (OCoLC)fst00930561 
650 17 Verpakking. $2 gtt 
650 17 Levensmiddelen. $2 gtt 
653 00 voedselverpakking 
653 00 food packaging 
653 10 Food Packaging 
653 10 Verpakking van levensmiddelen 
655  4 Electronic books. 
700 1  Han, Jung H. 
830  0 Food science and technology international series. 
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020 ##$a1-84569-634-4  
020 ##$a1-61583-041-3  
035 ##$a(CKB)1000000000810754  
035 ##$a(EBL)1639821  
035 ##$a(SSID)ssj0000331993  
035 ##$a(PQKBManifestationID)11248307  
035 ##$a(PQKBTitleCode)TC0000331993  
035 ##$a(PQKBWorkID)10331530  
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035 ##$a(Au-PeEL)EBL1639821  
035 ##$a(CaPaEBR)ebr10832974  
035 ##$a(OCoLC)871225026  
040 ##$aMiAaPQ $beng $erda $epn $cMiAaPQ $dMiAaPQ  
041 ##$aeng  
050 #4$aTP370 $b.F455 2009  
082 0#$a664 $223  
100 1#$aFellows, P. J.  
245 10$aFood processing technology : $bprinciples and practice / 
$cP. J. Fellows.  
250 ##$aThird edition.  
264 #1$aCambridge, England ; $aBoca Raton, Florida : $bWoodhead 
Publishing : $bCRC Press, $c2009.  
264 #4$c©2009  
300 ##$a1 online resource (932 p.)  
336 ##$atext $btxt  
337 ##$acomputer $bc  
338 ##$aonline resource $bcr  
440 #0$aWoodhead Publishing in food science, technology, and 
nutrition  
505 0#$aCover; Food processing technology:Principles and 
practice; Copyright; Contents; Acknowledgements; Dedication; 
Introduction; A brief history of food processing; The food industry 
today; About this book; References; Part I Basic principles; 1 
Properties of food and processing; 1.1 Properties of foods; 1.2 
Food spoilage, safety and shelf-life; 1.3 Types of processing; 1.4 
Effects of processing; 1.5 Control of processing; References; Part 
II Ambient-temperature processing; 2 Raw material preparation; 2.1 
Cooling crops and carcasses; 2.2 Cleaning; 2.3 Sorting and grading; 
2.4 Peeling; References  
505 8#$a3 Size reduction 3.1 Size reduction of solid foods; 3.2 
Size reduction in liquid foods; References; 4 Mixing and forming; 
4.1 Mixing; 4.2 Forming; References; 5 Separation and concentration 
of food components; 5.1 Centrifugation; 5.2 Filtration; 5.3 
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Expression; 5.4 Extraction using solvents; 5.5 Membrane 
concentration; References; 6 Food biotechnology; 6.1 Genetic 
modification; 6.2 Nutritional genomics; 6.3 Functional foods; 6.4 
Fermentation technology; 6.5 Microbial enzymes; 6.6 
Microencapsulation and controlled release technologies; 6.7 
Bacteriocins and antimicrobial ingredients; References  
505 8#$a7 Irradiation 7.1 Theory; 7.2 Equipment; 7.3 
Applications; 7.4 Effect on Foods; 7.5 Effect on micro-organisms; 
7.6 Effect on packaging; 7.7 Detection of irradiated foods; 
References; 8 High-pressure processing; 8.1 Theory; 8.2 Equipment; 
8.3 Effect on parasites and micro-organisms; 8.4 Effect on enzymes; 
8.5 Effects on foods; 8.6 Combinations of high pressure and other 
minimal processing technologies; References; 9 Minimal processing 
methods under development; 9.1 Pulsed electric field processing; 
9.2 Processing using electric arc discharges; 9.3 Processing using 
oscillating magnetic fields  
505 8#$a9.4 Processing using pulsed light and UV light 9.5 
Processing using pulsed X-rays; 9.6 Processing using ultrasound; 
References; Part III Processing by application of heat; 10 Heat 
processing; 10.1 Theory; 10.2 Sources of heat and methods of 
application to foods; 10.3 Effect of heat on micro-organisms and 
enzymes; 10.4 Effect of heat on nutritional and sensory 
characteristics of foods; References; III.A Heat processing using 
steam or water; 11 Blanching; 11.1 Theory; 11.2 Equipment; 11.3 
Effect on foods; 11.4 Effect on micro-organisms; References; 12 
Pasteurisation; 12.1 Theory; 12.2 Equipment  
505 8#$a12.3 Effect on foods References; 13 Heat sterilisation; 
13.1 In-container sterilisation; 13.2 Ultra-high-temperature 
(UHT)/aseptic processes; 13.3 Effect on foods; References; 14 
Evaporation and distillation; 14.1 Evaporation; 14.2 Distillation; 
References; 15 Extrusion; 15.1 Extrusion cooking theory; 15.2 
Equipment; 15.3 Applications; 15.4 Effect on foods and micro-
organisms; References; III.B Heat processing using hot air; 16 
Dehydration; 16.1 Theory; 16.2 Equipment; 16.3 Control of dryers; 
16.4 Rehydration; 16.5 Effect on foods and micro-organisms; 
References; 17 Smoking; 17.1 Theory  
505 8#$a17.2 Processing  
520 ##$aThe first edition of Food processing technology was 
quickly adopted as the standard text by many food science and 
technology courses. This completely revised and updated third 
edition consolidates the position of this textbook as the best 
single-volume introduction to food manufacturing technologies 
available. This edition has been updated and extended to include 
the many developments that have taken place since the second 
edition was published. In particular, advances in microprocessor 
control of equipment, 'minimal' processing technologies, functional 
foods, developments in 'active'  
546 ##$aEnglish  
500 ##$a"Reprinted in 2008"--T. p. verso.  
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504 ##$aIncludes bibliographical references at the end of each 
chapters and index.  
588 ##$aDescription based on online resource; title from PDF 
title page (ebrary, viewed February 8, 2014).  
650 #0$aFood industry and trade.  
655 #4$aElectronic books.  
710 2#$aScienceDirect (Servicio en línea)  
776 ##$z1-84569-216-0  
830 #0$aWoodhead Publishing Series in Food Science, Technology 
and Nutrition  
906 ##$aBOOK  
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$d OCLCA $d ICG $d OCLCQ $d DKC $d OCLCQ $d OCLCO 
019    871225026 
020    9781845696344 
020    1845696344 
050  4 TP370 .F45 2009 
072  7 TDCT $2 bicssc 
072  7 TEC $2 eflch 
082 04 664.02 $2 22 
090    $b  
100 1  Fellows, P. $q (Peter), $d 1953- 
245 10 Food processing technology : $b Principles and practice / $c P.J. Fellows. 
250    3rd rev. ed. 
260    Cambridge : $b Woodhead Publishing Ltd, $c 2009. 
300    1 online resource (928 pages). 
336    text $b txt $2 rdacontent 
337    computer $b c $2 rdamedia 
338    online resource $b cr $2 rdacarrier 
490 1  Woodhead Publishing series in food science, technology and nutrition ; $v 174 
505 0  Part 1 Basic principles: Properties of foods. Part 2 Ambient-temperature processing: Raw material 
preparation-- Size reduction-- Mixing and forming-- Separation and concentration of food components-- 
Food biotechnology-- Irradiation-- High-pressure processing-- Minimal processing methods under 
development. Part 3 Processing by application of heat: Heat processing-- Heat processing using steam or 
water-- Pasteurisation-- Heat sterilisation-- Evaporation and distillation-- Extrusion-- Heat processing 
using hot air-- Smoking-- Baking and roasting-- Frying-- Heat processing by direct and radiated energy. 
Part 4 Processing by removal of heat: Chilling and modified atmospheres-- Freezing-- Freeze drying and 
freeze concentration. Part 5 Post-processing operations: Coating-- Packaging-- Filling and sealing of 
containers-- Materials handling and process control. 
520    The first edition of Food processing technology was quickly adopted as the standard text by many 
food science and technology courses. This completely revised and updated third edition consolidates the 
position of this textbook as the best single-volume introduction to food manufacturing technologies 
available. $b ' ... a well-written and authoritative review of food processing technology - the essential 
reference for food technologists and students alike.' Food Trade Review (of a previous edition) 
'Interesting, logical and concise. A good introduction for students of nutrition, food science and 
technology, catering or agriculture.' Food Manufacture (of a previous edition) Widely regarded as a 
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standard work in its field, this book introduces the range of processing techniques that are used in food 
manufacturing. It explains the principles of each process, the processing equipment used, operating 
conditions and the effects of processing on micro-organisms that contaminate foods, the biochemical 
properties of foods and their sensory and nutritional qualities. The third edition is divided into five parts. 
Part one describes some important basic concepts. Part two describes unit operations that take place at 
ambient temperature or involve minimum heating of foods. Part three includes operations that heat 
foods to preserve them or to alter their eating quality. Part four describes operations that remove heat 
from foods to extend their shelf life with minimal changes in nutritional quality or sensory 
characteristics. Part five describes post-processing operations, including packaging and distribution 
logistics. The third edition has been substantially rewritten, updated and extended to include the many 
developments in food technology that have taken place since the second edition was published in 2000. 
Nearly all unit operations have undergone significant developments, and these are reflected in the large 
amount of additional material in each chapter. In particular, advances in microprocessor control of 
equipment, 'minimal' processing technologies, genetic modification of foods, functional foods, 
developments in 'active' or 'intelligent' packaging, and storage and distribution logistics are described. 
Developments in technologies that relate to cost savings, environmental improvement or enhanced 
product quality are highlighted. Additionally, sections in each chapter on the impact of processing on 
food-borne micro-organisms are included for the first time. The third edition consolidates the position 
of Food processing technology as the best single-volume introduction to food manufacturing 
technologies. It is an essential text for undergraduate and postgraduate students in food technology, 
food science, food marketing and distribution, agriculture, nutrition, and hospitality 
management/catering. It is also an ideal reference for all professionals in the food industry. 
545 0  Dr Peter Fellows is a senior consultant in food processing, working mostly in Africa and Asia. Over 
the last 30 years, he has worked extensively as a food technologist in over twenty countries, supporting 
institutions that promote small-scale agro-industrial development programmes. He is a Visiting Fellow at 
Oxford Brookes University in the UK, and has held the UNESCO Chair in Post-Harvest Technology at 
Makerere University, Uganda. In addition to Food processing technology, he has written 22 books and 
numerous articles on different aspects of food processing. 
650  0 Food industry and trade. 
650  7 Food industry and trade. $2 fast $0 (OCoLC)fst00930843 
655  4 Electronic books. 
776 08 $i Print version: $a Fellows, P J. $t Food Processing Technology : Principles and Practice. $d 
Burlington : Elsevier Science, ©2009 $z 9781845692162 
830  0 Woodhead Publishing in food science, technology, and nutrition ; $v 174. 
856 40 $3 Ebook Library $u http://public.eblib.com/choice/publicfullrecord.aspx?p=1639821  
856 40 $3 ProQuest Ebook Central $u 
http://public.ebookcentral.proquest.com/choice/publicfullrecord.aspx?p=1639821  
856 4  $3 Ebook Library $u http://public.eblib.com/choice/publicfullrecord.aspx?p=1639821  
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> Public health implications of meat production and consumption

Access English Français

Keywords

Public health implications of meat production and
consumption
Published online by Cambridge University Press: 
02 January 2007

Polly Walker, Pamela Rhubart-Berg, Shawn McKenzie, Kristin Kelling and
Robert S Lawrence

Abstract

HTML view is not available for this content. However, as you have access to this content, a full PDF is
available via the ‘Save PDF’ action button.

The high level of meat and saturated fat consumption in the USA and other high-income
countries exceeds nutritional needs and contributes to high rates of chronic diseases such as
cardiovascular disease, diabetes mellitus and some cancers. Affluent citizens in middle- and
low-income countries are adopting similar high-meat diets and experiencing increased rates of
these same chronic diseases. The industrial agricultural system, now the predominant form of
agriculture in the USA and increasingly world-wide, has consequences for public health owing
to its extensive use of fertilisers and pesticides, unsustainable use of resources and
environmental pollution. In industrial animal production there are public health concerns
surrounding feed formulations that include animal tissues, arsenic and antibiotics as well as
occupational health risks and risks for nearby communities. It is of paramount importance for
public health professionals to become aware of and involved in how our food is produced.
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Nutritional composition of red meat

First published: 15 August 2007
https://doi.org/10.1111/j.1747-0080.2007.00197.x
Citations: 330

This section begins with the nutritional composition of red meat, and then focuses on the key nutrients
delivered through the consumption of red meat in the context of the Australian diet. The reviews draw on
the scientific literature to provide an overview of the metabolism and associations with clinical conditions of
each of these nutrients. They then provide a perspective on the contributions of red meat in the diet to meet
nutritional requirements. Williams provides up-to-date nutritional composition information; Truswell
outlines the clinical conditions associated with vitamin B12 deficiency; Samman focuses on metabolism, food
sources and requirements for iron and zinc; and Howe and colleagues provide an update on the nutritional
implications of the long-chain omega-3 fatty acids. To conclude this section, Baghurst provides a perspective
on food guides and the implications for red meat as a core food in the diet

Peter WILLIAMS

 About  Sections  
 

•

•

•

KEY POINTS
The lean component of red meat is:

An excellent source of high biological value protein, vitamin B12, niacin, vitamin B6, iron,
zinc and phosphorus

A source of long-chain omega-3 polyunsaturated fats, riboflavin, pantothenic acid, selenium
and, possibly, also vitamin D

Relatively low in fat and sodium


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• A source of a range of endogenous antioxidants and other bioactive substances, including
taurine, carnitine, carnosine, ubiquinone, glutathione and creatine

INTRODUCTION
The Food Standards Australia New Zealand (FSANZ) Food Standards Code defines meat as ‘the
whole or part of the carcass of any buffalo, camel, cattle, deer, goat, hare, pig, poultry, rabbit or
sheep, slaughtered other than in a wild state, but does not include eggs, or foetuses’.  This
definition does not include kangaroo meat, which is now widely available for purchase in
Australia and is likely to be considered as meat.

The term ‘meat’ may refer only to meat flesh (skeletal muscle plus any attached connective
tissue or fat), but the FSANZ definition also includes offal (i.e. meat other than meat flesh,
including brain, heart, kidney, liver, pancreas, spleen, thymus, tongue and tripe) although it
excludes bone and bone marrow.

In Australia, the term ‘red meat’ is used by the meat industry to refer to meat from cattle,
sheep and goat (i.e. beef, veal, lamb, mutton and goat meat). It does not include meat from
pigs (e.g. pork, bacon, ham) or kangaroo, nor less common game meats like buffalo and camel,
although nutrient composition of some of these products is now becoming available.
Purchased red meat usually consists of both lean tissue (muscle) and fat tissue, which can be
either distributed throughout the muscle as marbling (internal fat) or surrounding the muscle
meat as selvage or external fat. In trimmed lean meat, it is usually the external fat only that is
removed.  Processed meat means a product containing no less than 30% meat, that has
undergone a method of preservation other than freezing, and includes manufactured meat
and cured and/or dried meat flesh (e.g. sausages, salami, canned meats).  This paper outlines
the key nutrients for which red meat could be considered a significant dietary source based on
data of relative composition.

1

2

3

1

NUTRIENT COMPOSITION OF RED MEAT
Red meat contains high biological value protein and important micronutrients that are needed
for good health throughout life. It also contains a range of fats, including essential omega-3
polyunsaturated fats. Recent analyses have shown that there has been a significant trend to
leaner cuts of meat over the past two decades.  While the nutritional composition will vary
somewhat according to breed, feeding regimen, season and meat cut, the following discussion
will show that, in general, lean red meat has a relatively low fat content, is moderate in
cholesterol, and is rich in protein and many essential vitamins and minerals.

Table  1 presents the typical nutrient composition of samples of fat-trimmed Australian red
meat (beef, veal, lamb and mutton), based on recent analyses of national retail samples,  and
compares this with the new Australian recommended dietary intakes (RDI).  While there are

4

5-7

8
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some differences between the four meats, in general lean red meat is a particularly good
source of protein, niacin, vitamin B6, vitamin B12, phosphorus, zinc and iron, with 100 
gproviding more than 25% RDI of these nutrients. It also provides more than 10% RDI of
riboflavin, pantothenic acid and selenium. Of the four meats, mutton is particularly nutrient-
dense, and the richest source of thiamin, vitamins B6 and B12, phosphorus, iron and copper.

Table 1.
Average nutrient composition (per 100  g) of the lean component of Australian red
meat5-7

Moisture (g) 73.1 74.8 72.9 73.2

Protein (g) 23.2 24.8 21.9 21.5 46–64

Fat (g) 2.8 1.5 4.7 4.0 –

Energy (kJ) 498 477 546 514 6.5–15.8  MJ

Cholesterol (mg) 50 51 66 66 –

Thiamin (mg) 0.04 0.06 0.12 0.16 1.1–1.2

Riboflavin (mg) 0.18 0.20 0.23 0.25 1.1–1.6

Niacin (mg) 5.0 16.0 5.2 8.0 14–16

Vitamin B6 (mg) 0.52 0.8 0.10 0.8 1.3–1.7

Vitamin B12 (μg) 2.5 1.6 0.96 2.8 2.4

Pantothenic acid (mg) 0.35 1.50 0.74 1.33 4–6

Vitamin A (μg) <5 <5 8.6 7.8 700–900  μg RE

Beta-carotene (μg) 10 <5 <5 <5 700–900  μg RE

Alpha-tocopherol (mg) 0.63 0.50 0.44 0.20 7–10

Sodium (mg) 51 51 69 71 460–920

(e)

(e)

Mean values for diced, stir-fry, round, rump, topside, silverside, fillet, sirloin, scotch fillet, T-bone, blade and

chuck steak.

(a) 

 Mean values for stir-fry, diced, leg steak and culet.(b)

 Mean values for diced, stir-fry, leg roast, easy-carve roast, mini-roast, chump chop, loin chop, cutlet and easy-

carve shoulder.

(c)

Beef
(a) Veal
(b) Lamb
(c) Mutton
(d) Adult Australian RDI
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RDI  =  recommended dietary intake.

Protein and amino acids
Raw red muscle meat contains around 20–25  g protein/100  g. Cooked red meat contains
28–36  g/100  g, because the water content decreases and nutrients become more
concentrated during cooking. The protein is highly digestible, around 94% compared with the
digestibility of 78% in beans and 86% in whole wheat.  Protein from meat provides all essential
amino acids (lysine, threonine, methionine, phenylalanine, tryptophan, leucine, isoleucine,
valine) and has no limiting amino acids. Protein Digestibility Corrected Amino Acid Score is a
method of evaluating the protein quality, with a maximum possible score of 1.0. Animal meats
like beef have a score of approximately 0.9, compared with values of 0.5–0.7 for most plant
foods.  The amino acid glutamic acid/glutamine is present in meat in the highest amounts
(16.5%), followed by arginine, alanine and aspartic acid.

Fat
Table  2 shows examples of the amount of separable fat found on typical retail cuts of red
meat available for sale in Australia.  There is a wide variation in the amount of total
separable fat between the different beef and lamb cuts, ranging from 37% in loin lamb chops
to only 1% in veal steak.

Table 2.
Lean and separable fat from untrimmed raw boneless Australian red meat (mean
weight)

 Mean values for leg roast and casserole mutton.(d)

 RE  =  retinol equivalents (=1  μg retinol or 6  μg or beta-carotene).(e)

9

10

4, 11

4, 11

Beef

  Topside roast 91 6 3

  Silverside roast 89 7 4

  Blade steak 88 6 6

  Porterhouse steak 77 18 5

  Stir-fry 98 2 0

  Scotch fillet 81 8 11

Veal

Meat cut % Lean % External fat % Internal fat
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The gross composition values show that there generally appears to be less separable fat in the
untrimmed raw retail samples collected in 2002 compared with those reported from 1983 to
1986.  For example, the percentage separable fat has declined from 18% to 12% in rump
steak and from 10% to 6.6% in fillet steak. This trend to lower-fat cuts has been due to three
factors: selective breeding and feeding practices designed to increase the carcase lean-to-fat
ratio; meat classification and marketing systems designed to favour leaner products; and
modern butchery techniques such as seaming out whole muscles and trimming away
intermuscular fat.

Given the trend to prepare and consume meat after trimming external fat, the most recent
nutritional analyses show that all trimmed lean red meats are relatively low in fat (<7%) and
have moderate cholesterol content, with the exception of mince meats (Table  3). An
important contributor to the leanness of muscle meat in Australian beef and lamb is that
almost all animals are pasture (grass) fed for most of their lives, although some are given short
periods of grain finishing before slaughter (D Thomason, MLA, personal communication).

Table 3.
Fat and cholesterol content of trimmed raw and cooked Australian red meat (per
100  g)

  Leg steak 99 0 1

  Diced 98 2 0

  Cutlet 93 1 6

Lamb

  Leg roast 83 11 6

  Chump chop 75 15 10

  Diced 98 2 0

12, 13

14

5

Beef

  Diced, raw 2.7 54

  Diced, cooked 3.0 77

  Round steak, raw 1.7 62

  Round steak, cooked 2.0 75

  Topside roast, raw 4.7 35

Meat cut Total fat (g) Cholesterol (mg)
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Fatty acids
While discussion on the fat content of red meat may focus on the saturated fat content, the
amount of saturated fat in Australian beef and lamb is actually lower than the total amount of
unsaturated fats on a per edible portion basis.

Table  4 shows the average fatty acid profiles of beef, veal, lamb and mutton compared with
other white meats and fish. Saturated fatty acids comprise, on average, 40% of total fatty acids
in the lean component and 48% in the fat component of red meat. In beef and veal,
approximately half of the saturated fatty acid in both the lean and fat component of red meat
is palmitic acid (16:0), and about a third is stearic acid (18:0). In lamb and mutton, the
proportions of these two fatty acids are more similar. There is little variation between cuts in
the proportion of fatty acids.

Table 4.
Fatty acid profile of raw lean meats (g/100  g edible portion)

  Topside roast, cooked 2.8 62

  Sirloin steak, raw 1.9 58

  Sirloin steak, cooked 3.8 70

  Scotch fillet, raw 2.8 58

  Scotch fillet, cooked 4.5 70

  Regular mince, raw 10.8 76

  Regular mince, cooked 12.7 99

  Low-fat mince, raw 6.8 61

  Low-fat mince, cooked 9.0 81

C14:0 0.096 0.034 0.101 0.060 0.020 0.010 0.020 0.680

C15:0 0.012 0.006 0.016 0.011 0.000 0.000 0.000 0.070

C16:0 0.607 0.215 0.842 0.667 0.340 0.250 0.180 2.170

C17:0 0.028 0.009 0.051 0.036 0.010 0.000 0.000 0.050

C18:0 0.356 0.119 0.644 0.609 0.120 0.130 0.050 0.350

Fatty acid Beef
(a) Veal
(a) Lamb
(a) Mutton
(a) Skinless


chicken
(b)

Lean


pork
(c)

White


fish
(d)

Oily


fish
(e)
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DHA  =  docosahexaenoic acid; DPA  =  docosapentaenoic acid; EPA  =  eicosapentaenoic acid.

Polyunsaturated fatty acids (PUFA) range from 11% to 29% of total fatty acids. Pasture fed beef
is a better source of omega-3 fats than grain feed beef, and this explains the better fatty acid
ratio in Australian red meat compared with that in the USA, where there is extensive grain
feeding.  Beef and lamb also have more omega-3 fatty acids than either chicken or pork,
although fish is still a significantly better source than any of the red meats.

The recent development of Nutrient Reference Values for Australians recommended a daily
adequate intake of long-chain omega-3 fats (docosahexaenoic acid (DHA), eicosapentaenoic
acid (EPA) and docosapentaenoic acid) of 160  mg for men and 90  mg for women, with
higher targets of 610  mg and 430  mg respectively to reduce the risk of long-term chronic
disease.  As the levels of long-chain PUFA found in Australian beef, veal and lamb muscle meat
are greater than 30  mg per serving (135  g) of red meat, they are considered a source of
long-chain omega-3 PUFA according to Australian food regulations (Food Standards Australia
New Zealand 2002) . Mutton muscle meat, which has more than 60  mg EPA  +  DHA per
serving of red meat, can be described as a good source of long-chain omega-3 polyunsaturated
fats. Red meat is frequently consumed by Australians and makes the second greatest
contribution to intake of long-chain omega-3 PUFA, after fish, in the Australian diet.

Trans-fatty acids

Total saturated 1.149 0.409 1.730 1.464 0.500 0.400 0.300 3.320

C14:1 0.025 0.007 0.004 0.003 0.000 0.000 0.000 0.000

C16:1 0.082 0.033 0.066 0.039 0.004 0.030 0.060 0.590

C18:1 1.103 0.356 1.995 1.370 0.620 0.390 0.110 2.190

C20:1 0.015 0.048 0.010 0.011 0.010 0.010 0.010 1.340

Total monounsaturated 1.205 0.399 2.066 1.413 0.700 0.430 0.200 5.390

C18:2 ω-6 0.204 0.090 0.321 0.339 0.210 0.120 0.010 0.250

C18:3 ω-3 0.048 0.022 0.072 0.107 0.010 0.010 0.000 0.130

C20:3 ω-6 0.020 0.012 0.009 0.009 0.008 0.003 0.000 0.000

C20:4 ω-6 0.076 0.056 0.094 0.101 0.030 0.019 0.040 0.050

 Average values from 2002 analyses of Australian red meat.(a) 15

 Values for raw lean chicken breast from NUTTAB 2006.(b) 16

 Values for raw lean pork fillet from NUTTAB 2006.(c) 16  Values for raw flathead from NUTTAB 2006.(d) 16

 Values for canned red salmon from NUTTAB 2006.(e) 16

17, 18

8
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Trans-fatty acids are found in ruminant fat as a result of biohydrogenation by rumen bacteria.
Trans-fatty acids (18:1 trans) in raw muscle meat vary from as little as 22  mg/100  g in veal to
123  mg/100  g in lamb, but is generally less than 3% of the total fatty acid content.  Levels in
both raw and cooked muscle meat are higher in lamb and mutton than in beef and veal.

Choline
Choline is a precursor of a number of compounds, including neurotransmitters and membrane
phospholipids. Although choline can be made in the body, dietary essentiality has been
demonstrated, and the new Australian Nutrient Reference Values recommend an adequate
intake of 550  mg/day for men and 425  mg/day for women.  The best dietary sources are
milk, liver and eggs, but meat is also a significant source and beef contains 78  mg/100  g.

Vitamins
As with other animal foods, red meat is an excellent source of bioavailable vitamin B12,
providing over two-thirds of the daily requirement in a 100  g serve (Table  1). Up to 25% RDI
of riboflavin, niacin, vitamin B6 and pantothenic acid can also be provided by 100  g of red
meat, but compared with pork, it is a relatively poor source of thiamin. Liver is an excellent
source of vitamin A and folate, but the levels in lean muscle meat tissue are low. For all these
vitamins, older animals tend to have higher concentrations, so the levels in beef are generally
higher than those in veal, and mutton has more than lamb. Levels of vitamin D in meat are low
and difficult to measure and have often not been included in food composition data previously.
However, recent assays of meat in New Zealand have reported levels of 0.10  μg vitamin D3
and 0.45  μg 25-OH D3 per 100  g in beef and levels of 0.04 and 0.93  μg/100  g respectively
in lamb.  Given the higher biological activity of the 25-OH vitamin D, this means that 100  g of
cooked beef could provide 12% of the estimated adequate intake of 10  μg/day for a 51- to 70-
year-old individual,  and cooked lamb could provide more than 25%, and hence be an
important source of this nutrient, especially for housebound elderly people.

Minerals
Beef and lamb meat are among the richest sources of the minerals iron and zinc, with 100  g
providing at least one-quarter of daily adult requirements (Table  1). The iron in meat is
mostly haem iron, which is well absorbed, and meat protein also appears to enhance the
absorption of iron from meat. Similarly, absorption of zinc from a diet high in animal protein is
greater than from plant foods, and the requirements for zinc may be as much as 50% higher
for vegetarians.  Red meats are also good sources of selenium, providing over 20% RDI per
100  g serve, although it is likely that selenium values in meat will be significantly affected by
where animals feed and the time of the year of sampling. Lean meat is low in sodium, with a
potassium–sodium ratio of >5. The copper content in raw lean cuts range from 0.055 to

15
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0.190  mg/100  g in beef and veal, 0.090 to 0.140  mg/100  g in lamb, and 0.190 to 0.240 
mg/100  g in mutton, all significantly higher than values reported in British meat.22

MEAT-BASED BIOACTIVE COMPOUNDS
In addition to the traditional essential nutrients with defined requirements, there are a number
of meat-based bioactive substances that have been studied for their potential beneficial
effects.

Taurine
An amino acid in meat of particular interest is taurine. Meat is rich in taurine (110  mg/100  g
in lamb and 77  mg/100  g in beef),  and is the most abundant dietary source. While taurine
can be derived from methionine and cysteine metabolism, there have been suggestions that it
should be considered a conditionally essential amino acid during lactation, during times of
immune challenge, and may offer protection against oxidative stress.

Carnitine
L-carnitine (beta-hydroxy-gamma-trimethyl amino butyric acid) transports long-chain fatty
acids across the inner mitochondrial membranes to produce energy during exercise. Although
not an essential nutrient, needs appear to be increased during pregnancy and after strenuous
exercise, and a recommended intake of 24–81  mg/day has been proposed.  It is found in
skeletal muscle and is particularly abundant in sheep muscle at up to 209  mg/100  g  and in
beef at around 60  mg/100  g.

Conjugated linoleic acid
Conjugated linoleic acid (CLA) has antioxidant and immunomodulatory properties and may also
play a role in the control of obesity.  As rumen bacteria convert linoleic acid to CLA, it is most
abundant in the fat of ruminant animals, although CLA is also present in partially hydrogenated
vegetable oils. The CLA content of meat is affected by several factors, including breed, age and
food composition.  It is mostly present in the fat component of red meat (approximately 1 
g/100  g) but is also found in the muscle meat: 10–46  mg/100  g in raw meat and 30–100 
mg/100  g in cooked red meat.

Endogenous antioxidants
Several endogenous compounds (including ubiquinone, glutathione, lipoic acid, spermine,
carnosine, anserine) have been studied in skeletal muscle.  Both carnosine and anserine are
antioxidative histidyl dipeptides and the most abundant antioxidants in meat. Carnosine is
present at around 365  mg/100  g in beef  and 400  mg/100  g in lamb.  Because
carnosine is absorbed into the plasma intact, it is a potentially important dietary antioxidant.

23
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Coenzyme Q10 (ubiquinone) also has antioxidant properties, and supplements have shown
beneficial effects in some studies.  Levels in meat are estimated to be around 2  mg/100  g
in both beef and sheep meat.  Glutathione is a component of glutathione peroxidase
enzymes, which have an important antioxidant role in the body. It may also play a role in
immune response and enhancing iron absorption by contributing to the ‘meat factor’.
Glutathione levels in red meat are estimated to be 12–26  mg/100  g in beef,  and most
meats contain approximately twice the level of glutathione of poultry and up to 10 times the
content found in fish.

Creatine
Creatine and its phosphorylated derivative creatine phosphate play an important role in
muscle energy metabolism and, under some circumstances, creatine supplements can
enhance muscle performance.  Red meat contains approximately 350  mg/100  g  and is
the principal dietary source for humans. Creatine in meat is readily absorbed,  but typical
intakes are unlikely to provide the levels of creatine used for supplementation of sports
performance (up to 15  g/day).

35

33

36

37 33

38

NUTRIENT COMPOSITION OF ORGAN MEATS
Table  5 provides a comparison of the nutrient content of liver, kidney, heart, brains and tripe
from beef and lamb. From this table, the following general statements can be made:

Table 5.
Selected nutrients (per 100  g) in raw liver, kidney, heart, brain and tripe (a)

Protein (g) 20.0 21.4 18.2 17.1 18.2 17.8 12.3 13.2

Fat (g) 8.6 7.5 1.6 2.5 3.0 5.6 8.0 2.1

Saturated fat (g) 2.8 2.2 0.6 0.9 1.2 2.3 2.2 0.9

Long-chain omega-3 fat (mg) 561 361 47 103 54 102 574 20

Cholesterol (mg) 271 433 313 338 103 129 1352 82

Thiamin (mg) 0.23 0.24 0.40 0.56 0.50 0.61 0.14 0

Riboflavin (mg) 4.80 2.80 3.60 2.10 1.50 1.10 0.40 0.10

Niacin (mg) 9.4 10.9 6.5 7.6 6.9 5.9 5.1 0.2

Folate (μg) 290 230 98 28 3 2 3 5

Liver Kidney Heart Brain


Lamb

Tripe


Beef
Beef Lamb Beef Lamb Beef Lamb
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•

•

•

•

•

•

•

All organ meats (except tripe) are extremely rich in vitamin B12, with much more than 100%
of the RDI in 100  g

Liver is a rich source of protein, iron, zinc, riboflavin, niacin, vitamin A and folate

Kidney is rich in protein, thiamin, riboflavin, iron and a source of folate

Heart is a good source of iron and zinc, but not as good as liver and kidney

Brains and tripe are not particularly good sources of vitamins or minerals

All organ meats are high in cholesterol, especially brains, and mostly low in sodium

Liver is such a rich source of retinol that consumption of large amounts is not
recommended in pregnancy.

Vitamin B12 (μg) 59 90 28 52 9 10 11 1

Retinol equivalents (μg) 13  877 31  400 155 93 10 0 0 0

Zinc (mg) 3.6 4.3 1.8 2.6 1.6 1.6 1.1 1.2

Iron (mg) 5.8 9.5 5.4 9.8 5.0 3.9 1.7 0.4

Magnesium (mg) 15 19 15 16 17 17 12 6

 Folate values from US data;  all other values from NUTTAB 2006.(a) 39 16

40

SUMMARY
The Australian Guide to Healthy Eating recommends that a healthy diet include 1–2 serves per
day of meat or equivalents such as eggs, nuts or legumes.  However, the vegetarian
alternatives that are used as protein sources have very different nutritional profiles from red
meat, as shown in Table  6, which compares the percentage of an adult male daily
requirement provided by 100  g of food. Lean beef and lamb are better protein sources than
all the options except cheese, and are mostly lower in sodium. The meats are higher in zinc and
niacin than all the alternatives, and also higher in omega-3 fats than the vegetable sources; a
better source of vitamin B6 (except for the walnuts); richer in selenium (except in comparison
to eggs); and are the best source of vitamin B12, which is absent entirely from the vegetable
products. Egg, cheese and nuts are also much higher sources of total fat than lean beef or
lamb. Thus, data on the nutritional composition of lean red meat highlight the relative value of
this food category in delivering essential nutrients in a reasonably balanced form.

41
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Download PDF

Table 6.
Percentage of male adult recommended dietary intake (RDI) or adequate intake (AI)
provided by 100  g of lean red meat and some vegetarian protein sources




Protein 64  g 36 34 21 40 7 23

Long-chain omega-3

fat

160  mg 50 53 111 55 0 0

Thiamin 1.2  mg 3 8 8 3 4 28

Riboflavin 1.3  mg 25 15 31 39 0 14

Niacin 16  mg 31 70 0 <1 5 9

Vitamin B6 1.3  mg 23 43 5 6 8 33

Vitamin B12 2.4  μg 79 71 58 35 0 0

Pantothenic acid 6  mg 12 13 34 7 <1 11

Vitamin A 900  μg <1 <1 25 43 <1 <1

Vitamin E 10  mg 7 5 22 40 1 26

Phosphorus 1000  mg 22 23 20 47 8 37

Zinc 14  mg 30 31 9 26 4 18

Iron 8  mg 24 25 26 3 20 31

 Average values from 2002 analyses of Australian red meat.(a) 5  Values from NUTTAB 2006.(b) 16

REFERENCES 

Citing Literature 

RDI/AI for men


aged 31–50 

years

Beef


% of

RDI

(a) Lamb




%

(a)

Egg




%

(b)

Cheddar

cheese
(b)

Baked beans

salt reduced
(b)

Walnuts




%

(b)
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Abstract
Background

Red meat and processed meat have been associated with carcinogenesis at several anatomic
sites, but no prospective study has examined meat intake in relation to a range of malignancies.
We investigated whether red or processed meat intake increases cancer risk at a variety of
sites.

Methods and Findings

The National Institutes of Health (NIH)-AARP (formerly the American Association for Retired
Persons) Diet and Health Study is a cohort of approximately 500,000 people aged 50–71 y at
baseline (1995–1996). Meat intake was estimated from a food frequency questionnaire
administered at baseline. Cox proportional hazards regression was used to estimate hazard
ratios and 95% confidence intervals within quintiles of red and processed meat intake. During
up to 8.2 y of follow-up, 53,396 incident cancers were ascertained. Statistically significant
elevated risks (ranging from 20% to 60%) were evident for esophageal, colorectal, liver, and
lung cancer, comparing individuals in the highest with those in the lowest quintile of red meat
intake. Furthermore, individuals in the highest quintile of processed meat intake had a 20%
elevated risk for colorectal and a 16% elevated risk for lung cancer.

Conclusions

Both red and processed meat intakes were positively associated with cancers of the colorectum
and lung; furthermore, red meat intake was associated with an elevated risk for cancers of the
esophagus and liver.
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Editors' Summary
Background.

Every year, there are more than 10 million new cases of cancer around the world. These
cases are not spread evenly across the globe. The annual incidence of cancer (the
number of new cases divided by the population size) and the type of cancer most
commonly diagnosed varies widely among countries. Much of the global variation in
cancer incidence and type is thought to be due to environmental influences. These
include exposure to agents in the air or water that cause cancer, and lifestyle factors
such as smoking and diet. Researchers identify environmental factors that affect cancer
risk by measuring the exposure of a large number of individuals to a specific
environmental factor and then monitoring these people for several years to see who
develops cancer. The hope is that by identifying the environmental factors that cause or
prevent cancer, the global burden of cancer can be reduced.

Why Was This Study Done?

Diet is thought to influence the incidence of several cancers but it is very difficult to
unravel which aspects of diet are important. Being overweight, for example, is strongly
associated with an increased risk of developing several types of cancer, but the
evidence that the intake of red meat (beef, pork, and lamb) and of processed meat (for
example, bacon, ham, and sausages) is linked to cancer risk is much weaker. Although
several studies have linked a high intake of red meat and processed meat to an
increased risk of colorectal cancer (the colon is the large bowel; the rectum is the final
few inches of the large bowel before the anus), whether this aspect of diet affects the
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risk of other types of cancer is unclear. In this prospective study, the researchers have
examined the association between meat intake and the incidence of a wide range of
cancers.

What Did the Researchers Do and Find?

In 1995–1996, nearly half a million US men and women aged 50–71 y joined the NIH-
AARP Diet and Health Study. The participants in this study—none of whom had had
cancer previously—completed a questionnaire about their dietary habits over the
previous year and provided other personal information such as their age, weight, and
smoking history. The researchers used these data and information from state cancer
registries to look for associations between the intake of red and processed meat and the
incidence of various cancers. They found that people whose red meat intake was in the
top fifth of the range of intakes recorded in the study (the highest quintile of
consumption) had an increased risk of developing colorectal, liver, lung, and esophageal
cancer when compared with people in the lowest quintile of consumption. People in the
highest quintile of processed meat intake had an increased risk of developing colorectal
and lung cancer. The incidences of other cancers were largely unaffected by meat
intake.

What Do These Findings Mean?

These findings provide strong evidence that people who eat a lot of red and processed
meats have greater risk of developing colorectal and lung cancer than do people who
eat small quantities. They also indicate that a high red meat intake is associated with an
increased risk of esophageal and liver cancer, and that one in ten colorectal and one in
ten lung cancers could be avoided if people reduced their red and processed meat
intake to the lowest quintile. However, although the researchers allowed for factors such
as smoking history that might have affected cancer incidences, some of the effects they
ascribe to meat intake might be caused by other lifestyle factors. Furthermore, because
the study's definitions of red meat and processed meat overlapped—bacon and ham, for
example, were included in both categories—exactly which type of meat is related to
cancer remains unclear. Finally, most of the study participants were non-Hispanic white,
so these findings may not apply to people with different genetic backgrounds.
Nevertheless, they add to the evidence that suggests that decreased consumption of red
and processed meats could reduce the incidence of several types of cancer.

Additional Information.

Please access these Web sites via the online version of this summary at
http://dx.doi.org/10.1371/journal.pmed.0040325.

Introduction
Much of the global variation in cancer incidence has been attributed to environmental
influences, including dietary preferences. Not only does meat intake vary substantially around
the world, but diets high in red or processed meats have been associated with carcinogenesis
at a variety of anatomic sites. The evidence to support a positive association between meat
intake and carcinogenesis is based on an assortment of research ranging from laboratory
studies [1–3] to observational epidemiology [4–8].

Thus far, the majority of epidemiologic meat research has focused on the more prevalent
cancers, particularly colorectal cancer. The most recent meta-analysis of prospective studies of
meat and colorectal cancer reported significantly elevated summary relative risks (RRs) for both
red meat (RR = 1.28; 95% confidence interval (CI) = 1.15–1.42) and processed meat (RR =
1.20; 95% CI = 1.11–1.31) in the highest versus lowest category of intake [9]. To date, findings
for other major cancers—such as prostate, breast, lung, and pancreatic cancer—are less
consistent. Prospective data for rarer cancers are sparse, and most epidemiologic studies of
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less–commonly occurring cancers are restricted to case-control studies, for which
investigations of dietary associations are difficult, because of the potential for recall bias [10].

We prospectively investigated red and processed meat intake in relation to cancer incidence in
a cohort of approximately half a million men and women enrolled in the National Institutes of
Health (NIH)-AARP (formerly known as the American Association for Retired Persons) Diet and
Health Study. This study's large size facilitated the investigation of comparatively rare cancers
that have not yet been prospectively investigated.

Materials and Methods
Study Population

The NIH-AARP Diet and Health Study is a large prospective cohort of men and women, aged
50–71 y, from six states in the United States (California, Florida, Louisiana, New Jersey, North
Carolina, and Pennsylvania) and two metropolitan areas (Atlanta, Georgia; and Detroit,
Michigan). Recruitment began in 1995 when a self-administered questionnaire eliciting
information on demographic and lifestyle characteristics, including dietary habits, was mailed to
3.5 million members of AARP; further details of the design of the study have been described in
detail elsewhere [11,12]. The NIH-AARP Diet and Health Study was approved by the Special
Studies Institutional Review Board of the US National Cancer Institute, and written informed
consent was obtained from all participants by virtue of completing the baseline questionnaire.

Dietary Assessment

A 124-item food frequency questionnaire (FFQ), based on the Diet History Questionnaire
(http://riskfactor.cancer.gov/DHQ/forms/files/shared/dhq1.2002.sample.pdf), developed at the
National Cancer Institute, was completed at baseline. The FFQ assessed the usual frequency
of consumption and portion size information (based on three categories of <25th, 25th–75th,
and >75th percentile of intake from national dietary data) of foods and drinks over the previous
12 mo. Portion sizes and daily nutrient intakes were calculated from the 1994–1996 US
Department of Agriculture's Continuing Survey of Food Intake by Individuals [13]. The FFQ
compared favorably to other FFQs [14], and was also calibrated within this study population
against two 24-h recall diaries [12]. Red meat intake was calculated from the frequency of
consumption and portion size information of all types of beef, pork, and lamb; this included
bacon, beef, cold cuts, ham, hamburger, hot dogs, liver, pork, sausage, and steak. The
processed meat variable included bacon, red meat sausage, poultry sausage, luncheon meats
(red and white meat), cold cuts (red and white meat), ham, regular hot dogs, and low-fat hot
dogs made from poultry. The meat variables also included meats added to complex food
mixtures, such as pizza, chili, lasagna, and stew.

Cohort Follow-Up and Case Ascertainment

Cohort members are followed annually for change of address using the US Postal Service, and
vital status is ascertained by annual linkage to the US Social Security Administration Death
Master File. Follow-up for these analyses was calculated from baseline (1995–1996) until
censoring at the end of 2003, or when the participant moved out of one of the eight study areas,
had a cancer diagnosis, or died, whichever came first. Cancer cases were identified by linkage
to state cancer registries and the National Death Index Plus. The eight state cancer registry
databases are estimated to be 95% complete within 2 y of cancer incidence and are certified by
the North American Association of Central Cancer Registries for meeting the highest standard
of data quality [11]. Cancer diagnoses contributed to the incidence of the tumor site of the first
diagnosis only and not subsequent diagnoses for additional sites. The cancer endpoints were
defined by anatomic site and histologic code of the International Classification of Diseases for
Oncology (ICD-0–3) [15]. Advanced prostate cancer may have a distinct etiology; therefore, we
used the Tumor-Node-Metastasis classification system [16], and defined those with clinical or
pathologic stage T3, T4, or N1 or M1, as well as individuals who died of prostate cancer, to
have advanced disease. Results are presented for cancer sites with at least 60 cases within
each sex.

Statistical Analysis

A total of 567,169 persons returned the baseline questionnaire and were available for analysis.
We excluded individuals with duplicate records (n = 179), those who died before returning the
baseline questionnaire (n = 261), those who had zero person years of follow-up (n = 32), those
who moved out of the eight study areas before returning the questionnaire (n = 269), those who
requested to be withdrawn from the study (n = 1), those whose questionnaire was filled in by
someone else on their behalf (n = 15,765), those who had prevalent cancer (as noted by
cancer registry or self-report) at baseline (n = 51,212) or end-stage renal disease (n = 997), and
those with extreme daily total energy intake (n = 4,417), defined as more than two inter-quartile
ranges above the 75th or below the 25th percentile on the logarithmic scale. After all
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exclusions, our analytic cohort consisted of 494,036 persons (294,724 men and 199,312
women).

Hazard ratios (HRs) and 95% CIs were estimated using Cox proportional hazards regression
with time since entry (person years) as the underlying time metric. Analyses using age as the
underlying time metric yielded almost identical HRs. We controlled for age as a continuous
variable in the Cox model; inclusion of a quadratic term for age did not improve the fit of the
model, nor did it modify the HRs appreciably. Multivariate HRs are reported within quintiles,
using the lowest quintile as the referent category, adjusted for the covariates listed in the tables.
Missing data were minimal for this study; where appropriate—i.e., for smoking history and body
mass index (BMI)—we created “missing” categories, but for others, such as family history of
cancer, we set individuals missing this data to zero: no family history. Saturated fat intake and
menopausal hormone therapy were investigated as potential confounders of the meat–cancer
association, but neither proved to change the HR by greater than 10% and were not, therefore,
included in the final models. Extremely fine control for smoking history and dosage was
investigated, by constructing a 31-level variable using smoking status (never, former, current),
time since quitting for former smokers, and smoking dose.

We examined models that were adjusted for energy by two different methods: the multivariate
nutrient density method and the residual energy adjustment method [10]. Since both methods
of energy adjustment gave similar results in our study, and because the interpretation of the
multivariate nutrient density method applies to actual intakes as a percent of energy, which
tends to be the units expressed for public health recommendations, we report the results from
the multivariate nutrient density adjusted models.

Risks are reported for both sexes combined, unless there was a statistically significant
interaction between meat intake and sex. Interactions were evaluated by including cross
product terms in multivariate models. Furthermore, we conducted a lag analysis, excluding the
first 2 y of follow-up, as well as various subanalyses to verify the stability of our risk estimates
within subgroups of race, BMI, education, smoking status, physical activity level, and alcohol
intake. The proportional hazards assumption was verified using a time interaction model. Tests
for linear trend were calculated using the median value of each quintile. All reported p-values
are two-sided. To test for heterogeneity, we used a chi-square test. To test for heterogeneity
among the 21 cancer sites with 20 degrees of freedom, we first calculated the weighted
average of the 21 beta coefficients from the Cox model, with weights being proportional to the
inverse of the variances. Then we calculated the following chi-square statistic: 


, where 
and 
are the coefficient and its variance for each
cancer, and β̄ is the weighted average of the beta coefficients. Likewise, to test for
heterogeneity between subsites, such as colon versus rectum, we used the same chi-squared
test given above, but using one degree of freedom. We also calculated population-attributable
risks as an estimate of the percentage of cases that could be prevented if individuals adopted
intake levels within the first quintile, given the assumption of a causal association between red
or processed meat intake and cancer. All statistical analyses were carried out using Statistical
Analytic Systems (SAS) software (SAS Institute).

Results
During a mean follow-up of 6.8 y, 53,396 cancer diagnoses (36,907 male cases and 16,489
female cases) were ascertained. The mean energy–adjusted red meat intake in this cohort was
34.6 g/1,000 kcal (38.0 g/1,000 kcal in men and 29.5 g/1,000 kcal in women). The medians of
extreme quintiles ranged from 9.8 to 62.7 g/1,000 kcal for red meat and 1.6 to 22.6 g/1,000 kcal
for processed meat.

In general, those in the highest quintile of red meat intake tended to be slightly younger, less
educated, less physically active, and less likely to consume fruits, vegetables, and alcohol than
those in the lowest quintile. In contrast, those in the highest quintile of red meat intake were
more likely to have a higher total energy intake, a higher BMI, and more likely to be a current
smoker. Women in the highest quintile of red meat intake were also more likely to be married
than those in the lowest quintile (Table 1).

Download:
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Table 1.
Means and Proportions for Baseline Characteristics of the NIH-AARP Diet and Health
Study Cohort (n = 494,036) by Red Meat Quintile
https://doi.org/10.1371/journal.pmed.0040325.t001

Red Meat

Individuals in the highest quintile of red meat intake, compared with those in lowest, had a
statistically significant elevated risk of several malignancies (Table 2), including esophageal
(HR = 1.51; 95% CI = 1.09–2.08; p for trend = 0.13), colorectal (HR = 1.24; 95% CI = 1.12–
1.36; p for trend < 0.001, liver (HR = 1.61; 95% CI = 1.12–2.31; p for trend = 0.04), lung (HR =
1.20; 95% CI = 1.10–1.31; p for trend < 0.001), and borderline statistical significance for
laryngeal cancer (HR = 1.43; 95% CI = 0.99–2.07; p for trend = 0.09). The positive association
for red meat intake and colorectal cancer was due more to cancer of the rectum (n = 1,418; HR
= 1.45; 95% CI = 1.20–1.75; p for trend < 0.001) than the colon (n = 3,689; HR = 1.17; 95% CI
= 1.05–1.31; p for trend < 0.001), and this difference in risk was marginally statistically
significant (p for heterogeneity = 0.06). Additional fine control for smoking did not alter the
associations for cancers of the esophagus, colorectum, liver, lung, or larynx. In addition, the
tests for interaction between smoking and both red meat (p interaction = 0.69) and processed
meat (p interaction = 0.48) intake for lung cancer risk were not statistically significant. The
population-attributable risks, representing the percentage of cases that could be prevented if
individuals adopted red meat intake levels within the first quintile, were 33%, 9%, 35%, and
10% for esophageal, colorectal, liver, and lung cancer, respectively.

Download:

Table 2.
Multivariate HRs and 95% CIs (Both Sexes Combined) for Red Meat Intake and Cancer
in the NIH-AARP Diet and Health Study
https://doi.org/10.1371/journal.pmed.0040325.t002

Red meat intake was not associated with gastric or bladder cancer, leukemia, lymphoma, or
melanoma. The associations between red meat and cancer are summarized in Figure 1,
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specific cancers, such as breast, ovarian, cervical, and prostate cancer. Unexpectedly, red
meat intake was inversely associated with endometrial cancer (HR = 0.75; 95% CI = 0.62–0.91;
p for trend = 0.02).

Download:

Figure 1. HRs and 95% CIs for the 5th Versus 1st Quintile of Red Meat Intake and
Cancer Risk for Both Sexes Combined (Except for Sex-Specific Cancers)
https://doi.org/10.1371/journal.pmed.0040325.g001

In further sex-specific analyses, red meat intake was positively associated with pancreatic
cancer among men only (HR = 1.43; 95% CI = 1.11–1.83; p for trend = 0.001; p interaction by
sex = 0.03); this risk was not attenuated by fine control for smoking. We observed no
differences in risk by sex for other cancer sites.

Processed Meat

Individuals in the highest quintile, compared with those in the lowest quintile, of processed meat
intake were at elevated risk for colorectal (HR = 1.20; 95% CI = 1.09–1.32; p for trend < 0.001)
and lung cancer (HR = 1.16; 95% CI = 1.06–1.26; p for trend = 0.001) (Table 3). In
concordance with the red meat association, the risk observed for processed meat and
colorectal cancer was slightly higher for rectal (HR = 1.24; 95% CI = 1.03–1.49; p for trend =
0.03) than colon cancer (HR = 1.18; 95% CI = 1.06–1.32; p for trend = 0.001), although this
difference in risk was not statistically significant (p for heterogeneity = 0.67). Additional fine
control for smoking did not alter the risk estimates for cancers of the colorectum or lung.
Furthermore, borderline statistically significant increased risks for bladder cancer (HR = 1.16;
95% CI = 0.98–1.38; p for trend = 0.26) and myeloma (HR = 1.30; 95% CI = 0.98–1.71; p for
trend = 0.01) were observed for those in the highest quintile of processed meat intake. The
population-attributable risks, representing the proportion of cases potentially preventable if
individuals adopted processed meat intake levels within the first quintile, were 10% for
colorectal cancer and 9% for lung cancer.

Download:

Table 3.
Multivariate HRs and 95% CIs (Both Sexes Combined) for Processed Meat Intake and
Cancer in the NIH-AARP Diet and Health Study
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Surprisingly, both leukemia and melanoma were inversely associated with processed meat
intake; the inverse association for leukemia was mainly for lymphocytic leukemia (n = 534; HR
= 0.70; 95% CI = 0.52–0.93; p for trend = 0.05) and not myeloid and monocytic leukemia (n =
457; HR = 0.88; 95% CI = 0.64–1.20; p for trend = 0.73). The associations between processed
meat intake and cancer risk are summarized in Figure 2, in order of risk magnitude.

Download:

Figure 2. HRs and 95% CIs for the 5th Versus 1st Quintile of Processed Meat
Intake and Cancer Risk for Both Sexes Combined (Except for Sex-Specific
Cancers)
https://doi.org/10.1371/journal.pmed.0040325.g002

Sex-specific analyses revealed a positive association for men in the highest quintile of
processed meat consumption for pancreatic cancer (HR = 1.31; 95% CI = 1.01–1.68; p for
trend = 0.05; p interaction = 0.01); this association was not attenuated by fine control for
smoking. Furthermore, women in the highest quintile of processed meat had a borderline
statistically significant elevated risk for cervical cancer (HR = 1.72; 95% CI = 0.96–3.09; p for
trend = 0.01).

Further analyses did not reveal differences in risk associated with either red or processed meat
intake for squamous versus adenocarcinoma of the esophagus, cardia versus non-cardia
gastric cancer, and pre- versus post-menopausal breast cancer (unpublished data). However,
we observed a suggestion of an elevated risk for advanced prostate cancer (n = 1,782), for
both red meat (HR = 1.15; 95% CI = 0.98–1.36; p for trend = 0.21) and processed meat intake
(HR = 1.22; 95% CI = 1.05–1.43; p for trend = 0.08), when comparing those in the highest with
those in the lowest quintile of intake.

We conducted sensitivity analyses excluding processed meats from the red meat variable to
determine whether the risks associated with red and processed meat are independent of each
other. The removal of processed meats from the red meat variable reduced the median intake
of red meat from 31.4 g/1,000 kcal to 23.6 g/1,000 kcal. The positive associations for red meat
and cancer of the liver, esophagus, colorectum, and lung all remain when processed meats
were removed from the red meat variable. Furthermore, the inverse association for red meat
and endometrial cancer remained after removing processed meats.

In a lag analysis excluding the first two years of follow-up, both the positive and the inverse
associations reported in this study remained. A stepwise addition of the covariates to a simple
age- and sex-adjusted model showed that the effects of red and processed meat intake on
cancer risk were attenuated the most by the addition of the smoking variable to the models.
Subanalyses showed that there was no clear gradient in risk for colorectal or lung cancer
across categories of education, BMI, physical activity, or alcohol intake. With regard to race, the
increased risk observed for red and processed meat and cancer of the colorectum and lung
was not evident for blacks, although this ethnicity only represented 3.8 and 4.0 percent of the
cases for each cancer site, respectively, and therefore the confidence intervals were wide. The
risks for lung cancer associated with both red and processed meat intake were apparent across
all categories of smoking.

Discussion
In this large, prospective investigation of red and processed meat intake in relation to cancer
risk, we found elevated risks for colorectal and lung cancer with both meat types. Red, but not
processed, meat intake was also associated with increased risk for cancer of the esophagus
and liver. We observed borderline statistically significant elevated risks for advanced prostate
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cancer with both red and processed meat intake, for laryngeal cancer with red meat, and for
bladder cancer and myeloma and with processed meat intake.

The cancer site most consistently associated with meat intake has been the colorectum. A
recent meta-analysis of 15 prospective studies published through March, 2006, included
approximately 7,500 cases, and reported elevated risks in the highest category of consumption
of 28% for red meat and 20% for processed meat [9]. Our study included over 5,000 colorectal
cancer cases, and it lends strong support to implicate red and processed meat as risk factors
for this malignancy. Consistent with previous studies [9], we observed a stronger positive
association for rectal than colon cancer.

The positive associations for both red and processed meat that we report for lung cancer were
of similar magnitude to the findings for colorectal cancer. To date, our study includes the largest
prospective analysis of meat intake and lung cancer risk. Previous case-control studies have
reported elevated risks for lung cancer for those in the highest categories of red meat [17–19],
fried red meat [8,19], well-done red meat [17], and processed meat intake [20]. Despite
conducting analyses to show that very fine control of smoking history, using a 31-level variable,
did not attenuate the lung cancer associations, there remains a potential issue of residual
confounding by smoking, because it is such a strong risk factor for this disease.

We found a positive association between red meat intake specifically and cancers of the
esophagus and liver, and a borderline significant positive association for laryngeal cancer. The
first prospective study of meat intake and esophageal cancer was published recently; that study
had only 65 cases and found a positive association for processed meat, but not red meat, with
esophageal adenocarcinoma [21]. Our study suggests a threshold effect for red meat intake on
esophageal cancer risk, beginning at a low level of intake, with no further increase in risk with
higher intakes, as reflected in the p-trend (p = 0.13), although it is possible that the referent
group had a smaller-than-expected cancer incidence by chance. Data on meat intake and
cancers of the liver and larynx are limited, and our study is the first prospective investigation to
report on these associations. Two case-control studies reported elevated risks for laryngeal
cancer for those in the highest intake categories of red meat intake [22,23] and fried beef/veal
[24].

In our study, those in the highest quintile of processed meat intake had borderline statistically
significant elevated risks for myeloma, a malignancy that has not been well-studied for dietary
associations, and bladder cancer. A study of two prospective cohorts combined [25], and one
case-control study [26], both found elevated risks of bladder cancer for those in the highest
categories of processed meat consumption, but another cohort study found no association [27].

Unexpectedly, we found an inverse association between red meat intake and endometrial
cancer; this association was not attenuated by adjustment for known risk factors, such as body
mass index or menopausal hormone therapy, or by fine control for smoking, which has been
inversely associated with this malignancy [28]. Previous studies have reported null [29,30] or
positive relations [31] between red meat and endometrial cancer. We also observed inverse
associations between processed meat intake and leukemia and melanoma. In contrast to our
findings, childhood leukemia has been positively associated with intake of processed meats in a
case-control study [32].

Both red and processed meat intake were positively associated with pancreatic cancer in men,
but not women. Red meat has been associated with pancreatic cancer in some [33,34], but not
all [35–39] previous cohort studies, as has processed meat in one cohort [34] and several case-
control studies [40–44]; although a sex-specific association has not been reported before.
Although the association between pancreatic cancer and red or processed meat intake in men
was unchanged by fine control for smoking, residual confounding by smoking is still possible.

Our study did not reveal an association between red or processed meat intake and gastric,
prostate, or breast cancer, or non-Hodgkin lymphoma. In contrast to the positive relation
between both red and processed meat intakes and noncardia gastric cancer in a large cohort in
Europe [21], we found no differences in risk according to gastric anatomic subsite. The
evidence for a positive association between meat intake and gastric cancer has been more
consistent for processed meat than red meat, with elevated risks for processed meat in several
case-control [45–52] and cohort studies [53–57], whereas red meat has been positively
associated in some [45,46], but not all studies [47,58,59].

Previous studies of meat intake and prostate cancer are conflicting. Some studies have
reported null findings [5,60–66], and others suggest positive associations [67–74]. Despite
finding no association between red or processed meat intake and overall prostate cancer risk,
we observed a suggestion of an elevated risk for advanced prostate cancer with both meat
types. If the relation of meat intake to prostate cancer is confined to advanced disease, this
could explain some of the inconsistencies in the literature as most previous studies have not
specifically addressed advanced prostate cancer.
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With regard to breast cancer, a pooled analysis of eight cohort studies found no association
with red meat intake [75]; however, the two most recent prospective studies found positive
associations for both red and processed meat [76], specifically for estrogen and progesterone
receptor–positive breast cancers in premenopausal women [77]. Although breast cancer risk
related to meat intake did not appear to differ by menopausal status in our study, we had very
few premenopausal cases (n = 94) and lacked information on hormone receptor status for a
large number of cases.

In agreement with our findings, the majority of studies of red meat and non-Hodgkin lymphoma
have been null [78–85], although elevated risks were reported in some studies [86–88];
similarly, of nine studies investigating processed meat and non-Hodgkin lymphoma [79–
82,84,86–89], only two found a positive association [81,89]. In contrast to our null findings,
some case-control studies have reported positive associations for red or processed meat intake
and cancer of the oral cavity, pharynx [90,91], kidney [92], ovaries [83], thyroid [83], and brain
[93], although data for these cancer sites are limited.

Both red meat, regardless of processing procedure, and processed meat can be linked to
carcinogenesis by different mechanisms; for example, they are both sources of saturated fat
and iron, which have independently been associated with carcinogenesis. Associations
between saturated fat and cancer are likely to be related to energy balance in general, whereas
iron is thought to contribute to carcinogenesis specifically by generating free radicals and
inducing oxidative stress [94]. Most recently, dietary fat was positively associated with breast
cancer [95], and iron intake was positively associated with liver [96] and colorectal cancers [97].

Meat is also a source of several known mutagens, including N-nitroso compounds (NOCs),
heterocyclic amines (HCAs), and polycyclic aromatic hydrocarbons (PAHs). Exposure to NOCs
occurs from endogenous formation, which is directly related to red meat intake [98], and from
exogenous exposure from nitrite-preserved meats, for example [1]. Red meat is a large source
of readily available heme iron, which has been associated with increased endogenous NOC
formation [99]. Human exposure to NOCs and subsequent cancer risk has not been studied
extensively; although a Finnish cohort reported an increased risk of colorectal cancer with
exogenous exposure to N-nitrosodimethylamine (from smoked and salted meats) [6]. In
addition, NOC intake and excretion were significantly greater in an area within China
considered as high-risk for esophageal cancer [100]. HCAs and PAHs, which are formed during
high-temperature cooking of meat [101], dose-dependently generate DNA adducts [3] and
tumors in rodents [2,102] in a wide variety of tissues and organs, with similarities between
experimental animals and humans [103]. Epidemiologic studies with the capacity to estimate
HCA and PAH intake from meat cooking information have found elevated risks of colorectal
neoplasia [104–106], squamous cell esophageal cancer [107], as well as cancers of the lung
[8], pancreas [4], and prostate [5].

With regard to the stronger relation of red and processed meat to rectal cancer than to colon
cancer, there is variation in several characteristics along the large intestine; for example, the
average crypt length [108], apoptotic index [109], and propensity to form 0 -methylguanine
adducts[110] (pro-carcinogenic and a marker of NOC exposure) is greater toward the rectum
than in the proximal colon. Furthermore, there is variation throughout the colorectum in
bacterial enzymes [111], in the fermentation of short chain fatty acids [112], in the expression of
metabolic enzymes [113], and in the concentration of fecal matter, in which potential
carcinogens are concentrated toward the rectum.

Despite abundant biologic pathways linking meat intake to carcinogenesis at numerous
anatomic sites, this is the first comprehensive and prospective analysis of meat intake in
relation to a full range of malignancies. A particular strength of this study includes the large size
of the cohort, which enabled us to investigate low-incidence cancers that have not previously
been prospectively explored. Our findings are strictly generalizable to US whites over 50 y old,
but may readily extend to other populations, because it is unlikely that the mechanisms relating
meat to carcinogenesis differ quantitatively between our study population and those to whom
our results do not strictly apply. An additional strength was that our study encompassed a wide
range of reported meat intake, providing adequate statistical power to detect associations.
Furthermore, recall bias and reverse causation were minimized by the assessment of diet prior
to cancer diagnoses.

Potential limitations of this study include some degree of measurement error associated with
the assessment of dietary and lifestyle variables. The FFQ used in this study was compared
with two 24-h recall diaries in a subgroup of individuals from this cohort. The energy-adjusted
correlation coefficients for protein and saturated fat, the two most relevant macronutrients for
meat, were 0.43 and 0.50 for men and women, respectively, for protein, and 0.76 and 0.69 for
men and women, respectively, for saturated fat [114]. These correlations compared very
favorably to other commonly used FFQs that have correlations ranging from 0.29 to 0.61 in
men and from 0.16 to 0.67 in women for protein intake and from 0.64 to 0.76 in men and from
0.59 to 0.76 in women for saturated fat intake [114]. Furthermore, the correlations for red meat
assessed from the FFQ compared with two 24-h recall dairies were 0.62 for men and 0.70 for
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women [12]. Although some measurement error remains, the error associated with FFQs tends
to result in attenuated risks [115], and we attempted to minimize this error by energy adjustment
of the models [116]. With regard to nondietary covariates, reviews and meta-analyses have
concluded that self-reported smoking behavior is accurate in most studies as assessed by
plasma cotinine levels [117], and the correlations for physical activity assessment in
questionnaires similar to that used in our study produce reasonable correlations [118].
Furthermore, self-reported height and weight is a reliable method of estimating BMI.

Some of the observed associations between meat intake and cancer risk in our study may be
explained by exposure to HCAs and PAHs from meats cooked well-done by high-temperature
cooking techniques; however, we lacked data on detailed cooking preferences from baseline. In
addition, because we analyzed cancer incidence at multiple sites, some of our findings may
have occurred by chance.

In conclusion, a diet high in red or processed meat was associated with an elevated risk of both
colorectal and lung cancer; in addition, red meat was associated with an elevated risk of
esophageal and liver cancer. A decrease in the consumption of red and processed meat could
reduce the incidence of cancer at multiple sites.

Supporting Information

Motif Exhibit 1011, Page 913 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096



11/18/22, 7:02 AM A Prospective Study of Red and Processed Meat Intake in Relation to Cancer Risk | PLOS Medicine

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0040325 12/22

   

Motif Exhibit 1011, Page 914 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096

https://figshare.com/articles/dataset/A_Prospective_Study_of_Red_and_Processed_Meat_Intake_in_Relation_to_Cancer_Risk/153655


11/18/22, 7:02 AM A Prospective Study of Red and Processed Meat Intake in Relation to Cancer Risk | PLOS Medicine

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0040325 13/22

1.

View Article Google Scholar

2.

View Article Google Scholar

3.

View Article Google Scholar

4.

View Article Google Scholar

5.

View Article Google Scholar

6.

View Article Google Scholar

7.

View Article Google Scholar

8.

View Article Google Scholar

9.

Alternative Language Abstract S1. German Translation of Abstract by M. F. Leitzmann
https://doi.org/10.1371/journal.pmed.0040325.sd001
(21 KB DOC)

Text S1. Meat and Cancer STROBE Statement for Study
https://doi.org/10.1371/journal.pmed.0040325.sd002
(64 KB DOC)

Acknowledgments
The authors would like to thank Leslie Carroll and Dave Campbell from Information
Management Services, and Traci Mouw from the National Cancer Institute for data
management. We would also like to thank Dr. Anne Thiebaut and Dr. Farin Kamangar for
statistical advice. Finally, we are indebted to the participants in the NIH-AARP Diet and Health
Study for their outstanding cooperation.

Author Contributions
AJC had full access to the data in the study and takes responsibility for the integrity of the data
and the accuracy of the data analysis. All authors have given full approval to the final
manuscript. AJC, MFL, MHG, AS, and RS were involved in the study design, analysis, and
interpretation of the data. AJC, MFL, MHG, ARH, AS, and RS were all involved in the critical
revision of the manuscript.

References
Mirvish SS, Haorah J, Zhou L, Clapper ML, Harrison KL, et al. (2002) Total N-nitroso
compounds and their precursors in hot dogs and in the gastrointestinal tract and feces
of rats and mice: possible etiologic agents for colon cancer. J Nutr 132: 3526S–3529S.

Shirai T, Tamano S, Sano M, Masui T, Hasegawa R, et al. (1995) Carcinogenicity of 2-
amino-1-methyl-6-phenylimidazo[4,5-b]pyridine (PhIP) in rats: dose-response studies.
Princess Takamatsu Symp 23: 232–239.

Turteltaub KW, Dingley KH, Curtis KD, Malfatti MA, Turesky RJ, et al. (1999)
Macromolecular adduct formation and metabolism of heterocyclic amines in humans
and rodents at low doses. Cancer Lett 143: 149–155.

Anderson KE, Kadlubar FF, Kulldorff M, Harnack L, Gross M, et al. (2005) Dietary
intake of heterocyclic amines and benzo(a)pyrene: associations with pancreatic cancer.
Cancer Epidemiol Biomarkers Prev 14: 2261–2265.

Cross AJ, Peters U, Kirsh VA, Andriole GL, Reding D, et al. (2005) A prospective study
of meat and meat mutagens and prostate cancer risk. Cancer Res 65: 11779–11784.

Knekt P, Jarvinen R, Dich J, Hakulinen T (1999) Risk of colorectal and other gastro-
intestinal cancers after exposure to nitrate, nitrite and N-nitroso compounds: a follow-up
study. Int J Cancer 80: 852–856.

Sinha R, Kulldorff M, Chow WH, Denobile J, Rothman N (2001) Dietary intake of
heterocyclic amines, meat-derived mutagenic activity, and risk of colorectal adenomas.
Cancer Epidemiol Biomarkers Prev 10: 559–562.

Sinha R, Kulldorff M, Swanson CA, Curtin J, Brownson RC, et al. (2000) Dietary
heterocyclic amines and the risk of lung cancer among Missouri women. Cancer Res
60: 3753–3756.

Larsson SC, Wolk A (2006) Meat consumption and risk of colorectal cancer: a meta-
analysis of prospective studies. Int J Cancer 119: 2657–2664.

Motif Exhibit 1011, Page 915 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096

http://scholar.google.com/scholar?q=Total+N-nitroso+compounds+and+their+precursors+in+hot+dogs+and+in+the+gastrointestinal+tract+and+feces+of+rats+and+mice%3A+possible+etiologic+agents+for+colon+cancer.+Mirvish+2002
http://scholar.google.com/scholar?q=Carcinogenicity+of+2-amino-1-methyl-6-phenylimidazo%5B4%2C5-b%5Dpyridine+%28PhIP%29+in+rats%3A+dose-response+studies.+Shirai+1995
http://scholar.google.com/scholar?q=Macromolecular+adduct+formation+and+metabolism+of+heterocyclic+amines+in+humans+and+rodents+at+low+doses.+Turteltaub+1999
http://scholar.google.com/scholar?q=Dietary+intake+of+heterocyclic+amines+and+benzo%28a%29pyrene%3A+associations+with+pancreatic+cancer.+Anderson+2005
http://scholar.google.com/scholar?q=A+prospective+study+of+meat+and+meat+mutagens+and+prostate+cancer+risk.+Cross+2005
http://scholar.google.com/scholar?q=Risk+of+colorectal+and+other+gastro-intestinal+cancers+after+exposure+to+nitrate%2C+nitrite+and+N-nitroso+compounds%3A+a+follow-up+study.+Knekt+1999
http://scholar.google.com/scholar?q=Dietary+intake+of+heterocyclic+amines%2C+meat-derived+mutagenic+activity%2C+and+risk+of+colorectal+adenomas.+Sinha+2001
http://scholar.google.com/scholar?q=Dietary+heterocyclic+amines+and+the+risk+of+lung+cancer+among+Missouri+women.+Sinha+2000
https://journals.plos.org/plosmedicine/article/file?type=supplementary&id=10.1371/journal.pmed.0040325.sd001
https://doi.org/10.1371/journal.pmed.0040325.sd001
https://journals.plos.org/plosmedicine/article/file?type=supplementary&id=10.1371/journal.pmed.0040325.sd002
https://doi.org/10.1371/journal.pmed.0040325.sd002


11/18/22, 7:02 AM A Prospective Study of Red and Processed Meat Intake in Relation to Cancer Risk | PLOS Medicine

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0040325 14/22

View Article Google Scholar

10.

11.

View Article Google Scholar

12.

View Article Google Scholar

13.

View Article Google Scholar

14.

View Article Google Scholar

15.

16.

17.

View Article Google Scholar

18.

View Article Google Scholar

19.

View Article Google Scholar

20.

View Article Google Scholar

21.

View Article Google Scholar

22.

View Article Google Scholar

23.

View Article Google Scholar

Willett WC (1998) Nutritional epidemiology. New York: Oxford University Press.

Michaud DS, Midthune D, Hermansen S, Leitzmann MF, Harlan LC, et al. (2005)
Comparison of cancer registry case ascertainment with SEER estimates and self-
reporting in a subset of the NIH-AARP Diet and Health Study. J Registry Manag 32: 70–
77.

Schatzkin A, Subar AF, Thompson FE, Harlan LC, Tangrea J, et al. (2001) Design and
serendipity in establishing a large cohort with wide dietary intake distributions : the
National Institutes of Health-American Association of Retired Persons Diet and Health
Study. Am J Epidemiol 154: 1119–1125.

Subar AF, Midthune D, Kulldorff M, Brown CC, Thompson FE, et al. (2000) Evaluation
of alternative approaches to assign nutrient values to food groups in food frequency
questionnaires. Am J Epidemiol 152: 279–286.

Subar AF, Thompson FE, Kipnis V, Midthune D, Hurwitz P, et al. (2001) Comparative
validation of the Block, Willett, and National Cancer Institute food frequency
questionnaires : the Eating at America's Table Study. Am J Epidemiol 154: 1089–1099.

World Health Organization (2000) International classification of diseases for oncology:
Third edition. Geneva: World Health Organization.

American Joint Committee on Cancer (1997) Manual for staging of cancer. 5th ed.
Philadelphia: Lippincott-Raven.

Sinha R, Kulldorff M, Curtin J, Brown CC, Alavanja MC, et al. (1998) Fried, well-done
red meat and risk of lung cancer in women (United States). Cancer Causes Control 9:
621–630.

Alavanja MC, Field RW, Sinha R, Brus CP, Shavers VL, et al. (2001) Lung cancer risk
and red meat consumption among Iowa women. Lung Cancer 34: 37–46.

Deneo-Pellegrini H, De Stefani E, Ronco A, Mendilaharsu M, Carzoglio JC (1996) Meat
consumption and risk of lung cancer; a case-control study from Uruguay. Lung Cancer
14: 195–205.

Goodman MT, Hankin JH, Wilkens LR, Kolonel LN (1992) High-fat foods and the risk of
lung cancer. Epidemiology 3: 288–299.

Gonzalez CA, Jakszyn P, Pera G, Agudo A, Bingham S, et al. (2006) Meat intake and
risk of stomach and esophageal adenocarcinoma within the European Prospective
Investigation Into Cancer and Nutrition (EPIC). J Natl Cancer Inst 98: 345–354.

Oreggia F, De Stefani E, Boffetta P, Brennan P, Deneo-Pellegrini H, et al. (2001) Meat,
fat and risk of laryngeal cancer: a case-control study in Uruguay. Oral Oncol 37: 141–
145.

Bosetti C, La Vecchia C, Talamini R, Negri E, Levi F, et al. (2002) Food groups and
laryngeal cancer risk: a case-control study from Italy and Switzerland. Int J Cancer 100:
355–360.

Motif Exhibit 1011, Page 916 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096

http://scholar.google.com/scholar?q=Meat+consumption+and+risk+of+colorectal+cancer%3A+a+meta-analysis+of+prospective+studies.+Larsson+2006
http://scholar.google.com/scholar?q=Comparison+of+cancer+registry+case+ascertainment+with+SEER+estimates+and+self-reporting+in+a+subset+of+the+NIH-AARP+Diet+and+Health+Study.+Michaud+2005
http://scholar.google.com/scholar?q=Design+and+serendipity+in+establishing+a+large+cohort+with+wide+dietary+intake+distributions+%3A+the+National+Institutes+of+Health-American+Association+of+Retired+Persons+Diet+and+Health+Study.+Schatzkin+2001
http://scholar.google.com/scholar?q=Evaluation+of+alternative+approaches+to+assign+nutrient+values+to+food+groups+in+food+frequency+questionnaires.+Subar+2000
http://scholar.google.com/scholar?q=Comparative+validation+of+the+Block%2C+Willett%2C+and+National+Cancer+Institute+food+frequency+questionnaires+%3A+the+Eating+at+America%26apos%3Bs+Table+Study.+Subar+2001
http://scholar.google.com/scholar?q=Fried%2C+well-done+red+meat+and+risk+of+lung+cancer+in+women+%28United+States%29.+Sinha+1998
http://scholar.google.com/scholar?q=Lung+cancer+risk+and+red+meat+consumption+among+Iowa+women.+Alavanja+2001
http://scholar.google.com/scholar?q=Meat+consumption+and+risk+of+lung+cancer%3B+a+case-control+study+from+Uruguay.+Deneo-Pellegrini+1996
http://scholar.google.com/scholar?q=High-fat+foods+and+the+risk+of+lung+cancer.+Goodman+1992
http://scholar.google.com/scholar?q=Meat+intake+and+risk+of+stomach+and+esophageal+adenocarcinoma+within+the+European+Prospective+Investigation+Into+Cancer+and+Nutrition+%28EPIC%29.+Gonzalez+2006
http://scholar.google.com/scholar?q=Meat%2C+fat+and+risk+of+laryngeal+cancer%3A+a+case-control+study+in+Uruguay.+Oreggia+2001
http://scholar.google.com/scholar?q=Food+groups+and+laryngeal+cancer+risk%3A+a+case-control+study+from+Italy+and+Switzerland.+Bosetti+2002


11/18/22, 7:02 AM A Prospective Study of Red and Processed Meat Intake in Relation to Cancer Risk | PLOS Medicine

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0040325 15/22

24.

View Article Google Scholar

25.

View Article Google Scholar

26.

View Article Google Scholar

27.

View Article Google Scholar

28.

View Article Google Scholar

29.

View Article Google Scholar

30.

View Article Google Scholar

31.

View Article Google Scholar

32.

View Article Google Scholar

33.

View Article Google Scholar

34.

View Article Google Scholar

35.

View Article Google Scholar

36.

View Article Google Scholar

37.

Bosetti C, Talamini R, Levi F, Negri E, Franceschi S, et al. (2002) Fried foods: a risk
factor for laryngeal cancer? Br J Cancer 87: 1230–1233.

Michaud DS, Holick CN, Giovannucci E, Stampfer MJ (2006) Meat intake and bladder
cancer risk in 2 prospective cohort studies. Am J Clin Nutr 84: 1177–1183.

Wilkens LR, Kadir MM, Kolonel LN, Nomura AM, Hankin JH (1996) Risk factors for
lower urinary tract cancer: the role of total fluid consumption, nitrites and nitrosamines,
and selected foods. Cancer Epidemiol Biomarkers Prev 5: 161–166.

Chyou PH, Nomura AM, Stemmermann GN (1993) A prospective study of diet,
smoking, and lower urinary tract cancer. Ann Epidemiol 3: 211–216.

Loerbroks A, Schouten LJ, Goldbohm RA, van den Brandt PA (2007) Alcohol
consumption, cigarette smoking, and endometrial cancer risk: results from the
Netherlands Cohort Study. Cancer Causes Control 18: 551–560.

Goodman MT, Hankin JH, Wilkens LR, Lyu LC, McDuffie K, et al. (1997) Diet, body
size, physical activity, and the risk of endometrial cancer. Cancer Res 57: 5077–5085.

McCann SE, Freudenheim JL, Marshall JR, Brasure JR, Swanson MK, et al. (2000)
Diet in the epidemiology of endometrial cancer in western New York (United States).
Cancer Causes Control 11: 965–974.

Xu WH, Dai Q, Xiang YB, Zhao GM, Zheng W, et al. (2006) Animal food intake and
cooking methods in relation to endometrial cancer risk in Shanghai. Br J Cancer 95:
1586–1592.

Peters JM, Preston-Martin S, London SJ, Bowman JD, Buckley JD, et al. (1994)
Processed meats and risk of childhood leukemia (California, USA). Cancer Causes
Control 5: 195–202.

Larsson SC, Hakanson N, Permert J, Wolk A (2006) Meat, fish, poultry and egg
consumption in relation to risk of pancreatic cancer: a prospective study. Int J Cancer
118: 2866–2870.

Nothlings U, Wilkens LR, Murphy SP, Hankin JH, Henderson BE, et al. (2005) Meat and
fat intake as risk factors for pancreatic cancer: the multiethnic cohort study. J Natl
Cancer Inst 97: 1458–1465.

Coughlin SS, Calle EE, Patel AV, Thun MJ (2000) Predictors of pancreatic cancer
mortality among a large cohort of United States adults. Cancer Causes Control 11:
915–923.

Isaksson B, Jonsson F, Pedersen NL, Larsson J, Feychting M, et al. (2002) Lifestyle
factors and pancreatic cancer risk: a cohort study from the Swedish Twin Registry. Int J
Cancer 98: 480–482.

Mills PK, Beeson WL, Abbey DE, Fraser GE, Phillips RL (1988) Dietary habits and past
medical history as related to fatal pancreas cancer risk among Adventists. Cancer 61:
2578–2585.

Motif Exhibit 1011, Page 917 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096

http://scholar.google.com/scholar?q=Fried+foods%3A+a+risk+factor+for+laryngeal+cancer%3F+Bosetti+2002
http://scholar.google.com/scholar?q=Meat+intake+and+bladder+cancer+risk+in+2+prospective+cohort+studies.+Michaud+2006
http://scholar.google.com/scholar?q=Risk+factors+for+lower+urinary+tract+cancer%3A+the+role+of+total+fluid+consumption%2C+nitrites+and+nitrosamines%2C+and+selected+foods.+Wilkens+1996
http://scholar.google.com/scholar?q=A+prospective+study+of+diet%2C+smoking%2C+and+lower+urinary+tract+cancer.+Chyou+1993
http://scholar.google.com/scholar?q=Alcohol+consumption%2C+cigarette+smoking%2C+and+endometrial+cancer+risk%3A+results+from+the+Netherlands+Cohort+Study.+Loerbroks+2007
http://scholar.google.com/scholar?q=Diet%2C+body+size%2C+physical+activity%2C+and+the+risk+of+endometrial+cancer.+Goodman+1997
http://scholar.google.com/scholar?q=Diet+in+the+epidemiology+of+endometrial+cancer+in+western+New+York+%28United+States%29.+McCann+2000
http://scholar.google.com/scholar?q=Animal+food+intake+and+cooking+methods+in+relation+to+endometrial+cancer+risk+in+Shanghai.+Xu+2006
http://scholar.google.com/scholar?q=Processed+meats+and+risk+of+childhood+leukemia+%28California%2C+USA%29.+Peters+1994
http://scholar.google.com/scholar?q=Meat%2C+fish%2C+poultry+and+egg+consumption+in+relation+to+risk+of+pancreatic+cancer%3A+a+prospective+study.+Larsson+2006
http://scholar.google.com/scholar?q=Meat+and+fat+intake+as+risk+factors+for+pancreatic+cancer%3A+the+multiethnic+cohort+study.+Nothlings+2005
http://scholar.google.com/scholar?q=Predictors+of+pancreatic+cancer+mortality+among+a+large+cohort+of+United+States+adults.+Coughlin+2000
http://scholar.google.com/scholar?q=Lifestyle+factors+and+pancreatic+cancer+risk%3A+a+cohort+study+from+the+Swedish+Twin+Registry.+Isaksson+2002


11/18/22, 7:02 AM A Prospective Study of Red and Processed Meat Intake in Relation to Cancer Risk | PLOS Medicine

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0040325 16/22

View Article Google Scholar

38.

View Article Google Scholar

39.

View Article Google Scholar

40.

View Article Google Scholar

41.

View Article Google Scholar

42.

View Article Google Scholar

43.

View Article Google Scholar

44.

View Article Google Scholar

45.

View Article Google Scholar

46.

View Article Google Scholar

47.

View Article Google Scholar

48.

View Article Google Scholar

49.

View Article Google Scholar

50.

View Article Google Scholar

51.

View Article Google Scholar

Stolzenberg-Solomon RZ, Pietinen P, Taylor PR, Virtamo J, Albanes D (2002)
Prospective study of diet and pancreatic cancer in male smokers. Am J Epidemiol 155:
783–792.

Michaud DS, Giovannucci E, Willett WC, Colditz GA, Fuchs CS (2003) Dietary meat,
dairy products, fat, and cholesterol and pancreatic cancer risk in a prospective study.
Am J Epidemiol 157: 1115–1125.

Falk RT, Pickle LW, Fontham ET, Correa P, Fraumeni JF Jr. (1988) Life-style risk factors
for pancreatic cancer in Louisiana: a case-control study. Am J Epidemiol 128: 324–336.

Ghadirian P, Baillargeon J, Simard A, Perret C (1995) Food habits and pancreatic
cancer: a case-control study of the Francophone community in Montreal, Canada.
Cancer Epidemiol Biomarkers Prev 4: 895–899.

Lyon JL, Slattery ML, Mahoney AW, Robison LM (1993) Dietary intake as a risk factor
for cancer of the exocrine pancreas. Cancer Epidemiol Biomarkers Prev 2: 513–518.

Norell SE, Ahlbom A, Erwald R, Jacobson G, Lindberg-Navier I, et al. (1986) Diet and
pancreatic cancer: a case-control study. Am J Epidemiol 124: 894–902.

Soler M, Chatenoud L, La Vecchia C, Franceschi S, Negri E (1998) Diet, alcohol, coffee
and pancreatic cancer: final results from an Italian study. Eur J Cancer Prev 7: 455–
460.

Correa P, Fontham E, Pickle LW, Chen V, Lin YP, et al. (1985) Dietary determinants of
gastric cancer in south Louisiana inhabitants. J Natl Cancer Inst 75: 645–654.

Ward MH, Lopez-Carrillo L (1999) Dietary factors and the risk of gastric cancer in
Mexico City. Am J Epidemiol 149: 925–932.

Boeing H, Jedrychowski W, Wahrendorf J, Popiela T, Tobiasz-Adamczyk B, et al. (1991)
Dietary risk factors in intestinal and diffuse types of stomach cancer: a multicenter case-
control study in Poland. Cancer Causes Control 2: 227–233.

Buiatti E, Palli D, Decarli A, Amadori D, Avellini C, et al. (1989) A case-control study of
gastric cancer and diet in Italy. Int J Cancer 44: 611–616.

Gonzalez CA, Sanz JM, Marcos G, Pita S, Brullet E, et al. (1991) Dietary factors and
stomach cancer in Spain: a multi-centre case-control study. Int J Cancer 49: 513–519.

Hoshiyama Y, Sasaba T (1992) A case-control study of stomach cancer and its relation
to diet, cigarettes, and alcohol consumption in Saitama Prefecture, Japan. Cancer
Causes Control 3: 441–448.

Risch HA, Jain M, Choi NW, Fodor JG, Pfeiffer CJ, et al. (1985) Dietary factors and the
incidence of cancer of the stomach. Am J Epidemiol 122: 947–959.

Motif Exhibit 1011, Page 918 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096

http://scholar.google.com/scholar?q=Dietary+habits+and+past+medical+history+as+related+to+fatal+pancreas+cancer+risk+among+Adventists.+Mills+1988
http://scholar.google.com/scholar?q=Prospective+study+of+diet+and+pancreatic+cancer+in+male+smokers.+Stolzenberg-Solomon+2002
http://scholar.google.com/scholar?q=Dietary+meat%2C+dairy+products%2C+fat%2C+and+cholesterol+and+pancreatic+cancer+risk+in+a+prospective+study.+Michaud+2003
http://scholar.google.com/scholar?q=Life-style+risk+factors+for+pancreatic+cancer+in+Louisiana%3A+a+case-control+study.+Falk+1988
http://scholar.google.com/scholar?q=Food+habits+and+pancreatic+cancer%3A+a+case-control+study+of+the+Francophone+community+in+Montreal%2C+Canada.+Ghadirian+1995
http://scholar.google.com/scholar?q=Dietary+intake+as+a+risk+factor+for+cancer+of+the+exocrine+pancreas.+Lyon+1993
http://scholar.google.com/scholar?q=Diet+and+pancreatic+cancer%3A+a+case-control+study.+Norell+1986
http://scholar.google.com/scholar?q=Diet%2C+alcohol%2C+coffee+and+pancreatic+cancer%3A+final+results+from+an+Italian+study.+Soler+1998
http://scholar.google.com/scholar?q=Dietary+determinants+of+gastric+cancer+in+south+Louisiana+inhabitants.+Correa+1985
http://scholar.google.com/scholar?q=Dietary+factors+and+the+risk+of+gastric+cancer+in+Mexico+City.+Ward+1999
http://scholar.google.com/scholar?q=Dietary+risk+factors+in+intestinal+and+diffuse+types+of+stomach+cancer%3A+a+multicenter+case-control+study+in+Poland.+Boeing+1991
http://scholar.google.com/scholar?q=A+case-control+study+of+gastric+cancer+and+diet+in+Italy.+Buiatti+1989
http://scholar.google.com/scholar?q=Dietary+factors+and+stomach+cancer+in+Spain%3A+a+multi-centre+case-control+study.+Gonzalez+1991
http://scholar.google.com/scholar?q=A+case-control+study+of+stomach+cancer+and+its+relation+to+diet%2C+cigarettes%2C+and+alcohol+consumption+in+Saitama+Prefecture%2C+Japan.+Hoshiyama+1992
http://scholar.google.com/scholar?q=Dietary+factors+and+the+incidence+of+cancer+of+the+stomach.+Risch+1985


11/18/22, 7:02 AM A Prospective Study of Red and Processed Meat Intake in Relation to Cancer Risk | PLOS Medicine

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0040325 17/22

52.

View Article Google Scholar

53.

View Article Google Scholar

54.

View Article Google Scholar

55.

View Article Google Scholar

56.

View Article Google Scholar

57.

View Article Google Scholar

58.

View Article Google Scholar

59.

View Article Google Scholar

60.

View Article Google Scholar

61.

View Article Google Scholar

62.

View Article Google Scholar

63.

64.

View Article Google Scholar

65.

View Article Google Scholar

66.

Ward MH, Sinha R, Heineman EF, Rothman N, Markin R, et al. (1997) Risk of
adenocarcinoma of the stomach and esophagus with meat cooking method and
doneness preference. Int J Cancer 71: 14–19.

Kneller RW, McLaughlin JK, Bjelke E, Schuman LM, Blot WJ, et al. (1991) A cohort
study of stomach cancer in a high-risk American population. Cancer 68: 672–678.

Ngoan LT, Mizoue T, Fujino Y, Tokui N, Yoshimura T (2002) Dietary factors and stomach
cancer mortality. Br J Cancer 87: 37–42.

Chyou PH, Nomura AM, Hankin JH, Stemmermann GN (1990) A case-cohort study of
diet and stomach cancer. Cancer Res 50: 7501–7504.

Nomura A, Grove JS, Stemmermann GN, Severson RK (1990) A prospective study of
stomach cancer and its relation to diet, cigarettes, and alcohol consumption. Cancer
Res 50: 627–631.

van den Brandt PA, Botterweck AA, Goldbohm RA (2003) Salt intake, cured meat
consumption, refrigerator use and stomach cancer incidence: a prospective cohort
study (Netherlands). Cancer Causes Control 14: 427–438.

Ji BT, Chow WH, Yang G, McLaughlin JK, Zheng W, et al. (1998) Dietary habits and
stomach cancer in Shanghai, China. Int J Cancer 76: 659–664.

Lissowska J, Gail MH, Pee D, Groves FD, Sobin LH, et al. (2004) Diet and stomach
cancer risk in Warsaw, Poland. Nutr Cancer 48: 149–159.

Bosetti C, Micelotta S, Dal Maso L, Talamini R, Montella M, et al. (2004) Food groups
and risk of prostate cancer in Italy. Int J Cancer 110: 424–428.

Gronberg H, Damber L, Damber JE (1996) Total food consumption and body mass
index in relation to prostate cancer risk: a case-control study in Sweden with
prospectively collected exposure data. J Urol 155: 969–974.

Hayes RB, Ziegler RG, Gridley G, Swanson C, Greenberg RS, et al. (1999) Dietary
factors and risks for prostate cancer among blacks and whites in the United States.
Cancer Epidemiol Biomarkers Prev 8: 25–34.

Hirayama T (1979) Epidemiology of prostate cancer with special reference to the role of
diet. Natl Cancer Inst Monogr. pp. 149–155.

Hsing AW, McLaughlin JK, Schuman LM, Bjelke E, Gridley G, et al. (1990) Diet,
tobacco use, and fatal prostate cancer: results from the Lutheran Brotherhood Cohort
Study. Cancer Res 50: 6836–6840.

Whittemore AS, Kolonel LN, Wu AH, John EM, Gallagher RP, et al. (1995) Prostate
cancer in relation to diet, physical activity, and body size in blacks, whites, and Asians
in the United States and Canada. J Natl Cancer Inst 87: 652–661.

Rohrmann S, Platz EA, Kavanaugh CJ, Thuita L, Hoffman SC, et al. (2007) Meat and
dairy consumption and subsequent risk of prostate cancer in a US cohort study. Cancer

Motif Exhibit 1011, Page 919 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096

http://scholar.google.com/scholar?q=Risk+of+adenocarcinoma+of+the+stomach+and+esophagus+with+meat+cooking+method+and+doneness+preference.+Ward+1997
http://scholar.google.com/scholar?q=A+cohort+study+of+stomach+cancer+in+a+high-risk+American+population.+Kneller+1991
http://scholar.google.com/scholar?q=Dietary+factors+and+stomach+cancer+mortality.+Ngoan+2002
http://scholar.google.com/scholar?q=A+case-cohort+study+of+diet+and+stomach+cancer.+Chyou+1990
http://scholar.google.com/scholar?q=A+prospective+study+of+stomach+cancer+and+its+relation+to+diet%2C+cigarettes%2C+and+alcohol+consumption.+Nomura+1990
http://scholar.google.com/scholar?q=Salt+intake%2C+cured+meat+consumption%2C+refrigerator+use+and+stomach+cancer+incidence%3A+a+prospective+cohort+study+%28Netherlands%29.+van+den+Brandt+2003
http://scholar.google.com/scholar?q=Dietary+habits+and+stomach+cancer+in+Shanghai%2C+China.+Ji+1998
http://scholar.google.com/scholar?q=Diet+and+stomach+cancer+risk+in+Warsaw%2C+Poland.+Lissowska+2004
http://scholar.google.com/scholar?q=Food+groups+and+risk+of+prostate+cancer+in+Italy.+Bosetti+2004
http://scholar.google.com/scholar?q=Total+food+consumption+and+body+mass+index+in+relation+to+prostate+cancer+risk%3A+a+case-control+study+in+Sweden+with+prospectively+collected+exposure+data.+Gronberg+1996
http://scholar.google.com/scholar?q=Dietary+factors+and+risks+for+prostate+cancer+among+blacks+and+whites+in+the+United+States.+Hayes+1999
http://scholar.google.com/scholar?q=Diet%2C+tobacco+use%2C+and+fatal+prostate+cancer%3A+results+from+the+Lutheran+Brotherhood+Cohort+Study.+Hsing+1990
http://scholar.google.com/scholar?q=Prostate+cancer+in+relation+to+diet%2C+physical+activity%2C+and+body+size+in+blacks%2C+whites%2C+and+Asians+in+the+United+States+and+Canada.+Whittemore+1995


11/18/22, 7:02 AM A Prospective Study of Red and Processed Meat Intake in Relation to Cancer Risk | PLOS Medicine

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0040325 18/22

View Article Google Scholar

67.

View Article Google Scholar

68.

View Article Google Scholar

69.

View Article Google Scholar

70.

View Article Google Scholar

71.

View Article Google Scholar

72.

View Article Google Scholar

73.

View Article Google Scholar

74.

View Article Google Scholar

75.

View Article Google Scholar

76.

View Article Google Scholar

77.

View Article Google Scholar

78.

View Article Google Scholar

79.

View Article Google Scholar

Causes Control 18: 41–50.

Deneo-Pellegrini H, De Stefani E, Ronco A, Mendilaharsu M (1999) Foods, nutrients
and prostate cancer: a case-control study in Uruguay. Br J Cancer 80: 591–597.

Gann PH, Hennekens CH, Sacks FM, Grodstein F, Giovannucci EL, et al. (1994)
Prospective study of plasma fatty acids and risk of prostate cancer. J Natl Cancer Inst
86: 281–286.

Giovannucci E, Rimm EB, Colditz GA, Stampfer MJ, Ascherio A, et al. (1993) A
prospective study of dietary fat and risk of prostate cancer. J Natl Cancer Inst 85: 1571–
1579.

Le Marchand L, Kolonel LN, Wilkens LR, Myers BC, Hirohata T (1994) Animal fat
consumption and prostate cancer: a prospective study in Hawaii. Epidemiology 5: 276–
282.

Michaud DS, Augustsson K, Rimm EB, Stampfer MJ, Willett WC, et al. (2001) A
prospective study on intake of animal products and risk of prostate cancer. Cancer
Causes Control 12: 557–567.

Schuurman AG, van den Brandt PA, Dorant E, Goldbohm RA (1999) Animal products,
calcium and protein and prostate cancer risk in The Netherlands Cohort Study. Br J
Cancer 80: 1107–1113.

Veierod MB, Laake P, Thelle DS (1997) Dietary fat intake and risk of prostate cancer: a
prospective study of 25,708 Norwegian men. Int J Cancer 73: 634–638.

Villeneuve PJ, Johnson KC, Kreiger N, Mao Y (1999) Risk factors for prostate cancer:
results from the Canadian National Enhanced Cancer Surveillance System. The
Canadian Cancer Registries Epidemiology Research Group. Cancer Causes Control
10: 355–367.

Missmer SA, Smith-Warner SA, Spiegelman D, Yaun SS, Adami HO, et al. (2002) Meat
and dairy food consumption and breast cancer: a pooled analysis of cohort studies. Int
J Epidemiol 31: 78–85.

Taylor EF, Burley VJ, Greenwood DC, Cade JE (2007) Meat consumption and risk of
breast cancer in the UK Women's Cohort Study. Br J Cancer 96: 1139–1146.

Cho E, Chen WY, Hunter DJ, Stampfer MJ, Colditz GA, et al. (2006) Red meat intake
and risk of breast cancer among premenopausal women. Arch Intern Med 166: 2253–
2259.

Chang ET, Smedby KE, Zhang SM, Hjalgrim H, Melbye M, et al. (2005) Dietary factors
and risk of non-Hodgkin lymphoma in men and women. Cancer Epidemiol Biomarkers
Prev 14: 512–520.

Cross AJ, Lim U (2006) The role of dietary factors in the epidemiology of non-Hodgkin's
lymphoma. Leuk Lymphoma 47: 2477–2487.

Motif Exhibit 1011, Page 920 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096

http://scholar.google.com/scholar?q=Meat+and+dairy+consumption+and+subsequent+risk+of+prostate+cancer+in+a+US+cohort+study.+Rohrmann+2007
http://scholar.google.com/scholar?q=Foods%2C+nutrients+and+prostate+cancer%3A+a+case-control+study+in+Uruguay.+Deneo-Pellegrini+1999
http://scholar.google.com/scholar?q=Prospective+study+of+plasma+fatty+acids+and+risk+of+prostate+cancer.+Gann+1994
http://scholar.google.com/scholar?q=A+prospective+study+of+dietary+fat+and+risk+of+prostate+cancer.+Giovannucci+1993
http://scholar.google.com/scholar?q=Animal+fat+consumption+and+prostate+cancer%3A+a+prospective+study+in+Hawaii.+Le+Marchand+1994
http://scholar.google.com/scholar?q=A+prospective+study+on+intake+of+animal+products+and+risk+of+prostate+cancer.+Michaud+2001
http://scholar.google.com/scholar?q=Animal+products%2C+calcium+and+protein+and+prostate+cancer+risk+in+The+Netherlands+Cohort+Study.+Schuurman+1999
http://scholar.google.com/scholar?q=Dietary+fat+intake+and+risk+of+prostate+cancer%3A+a+prospective+study+of+25%2C708+Norwegian+men.+Veierod+1997
http://scholar.google.com/scholar?q=Risk+factors+for+prostate+cancer%3A+results+from+the+Canadian+National+Enhanced+Cancer+Surveillance+System.+The+Canadian+Cancer+Registries+Epidemiology+Research+Group.+Villeneuve+1999
http://scholar.google.com/scholar?q=Meat+and+dairy+food+consumption+and+breast+cancer%3A+a+pooled+analysis+of+cohort+studies.+Missmer+2002
http://scholar.google.com/scholar?q=Meat+consumption+and+risk+of+breast+cancer+in+the+UK+Women%26apos%3Bs+Cohort+Study.+Taylor+2007
http://scholar.google.com/scholar?q=Red+meat+intake+and+risk+of+breast+cancer+among+premenopausal+women.+Cho+2006
http://scholar.google.com/scholar?q=Dietary+factors+and+risk+of+non-Hodgkin+lymphoma+in+men+and+women.+Chang+2005
http://scholar.google.com/scholar?q=The+role+of+dietary+factors+in+the+epidemiology+of+non-Hodgkin%26apos%3Bs+lymphoma.+Cross+2006


11/18/22, 7:02 AM A Prospective Study of Red and Processed Meat Intake in Relation to Cancer Risk | PLOS Medicine

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0040325 19/22

80.

View Article Google Scholar

81.

View Article Google Scholar

82.

View Article Google Scholar

83.

View Article Google Scholar

84.

View Article Google Scholar

85.

View Article Google Scholar

86.

View Article Google Scholar

87.

View Article Google Scholar

88.

View Article Google Scholar

89.

View Article Google Scholar

90.

View Article Google Scholar

91.

View Article Google Scholar

92.

View Article Google Scholar

93.

View Article Google Scholar

Franceschi S, Serraino D, Carbone A, Talamini R, La Vecchia C (1989) Dietary factors
and non-Hodgkin's lymphoma: a case-control study in the northeastern part of Italy.
Nutr Cancer 12: 333–341.

Purdue MP, Bassani DG, Klar NS, Sloan M, Kreiger N (2004) Dietary factors and risk of
non-Hodgkin lymphoma by histologic subtype: a case-control analysis. Cancer
Epidemiol Biomarkers Prev 13: 1665–1676.

Talamini R, Polesel J, Montella M, Dal Maso L, Crovatto M, et al. (2006) Food groups
and risk of non-Hodgkin lymphoma: a multicenter, case-control study in Italy. Int J
Cancer 118: 2871–2876.

Tavani A, La Vecchia C, Gallus S, Lagiou P, Trichopoulos D, et al. (2000) Red meat
intake and cancer risk: a study in Italy. Int J Cancer 86: 425–428.

Ward MH, Zahm SH, Weisenburger DD, Gridley G, Cantor KP, et al. (1994) Dietary
factors and non-Hodgkin's lymphoma in Nebraska (United States). Cancer Causes
Control 5: 422–432.

Zheng T, Holford TR, Leaderer B, Zhang Y, Zahm SH, et al. (2004) Diet and nutrient
intakes and risk of non-Hodgkin's lymphoma in Connecticut women. Am J Epidemiol
159: 454–466.

Chiu BC, Cerhan JR, Folsom AR, Sellers TA, Kushi LH, et al. (1996) Diet and risk of
non-Hodgkin lymphoma in older women. JAMA 275: 1315–1321.

De Stefani E, Fierro L, Barrios E, Ronco A (1998) Tobacco, alcohol, diet and risk of
non-Hodgkin's lymphoma: a case-control study in Uruguay. Leuk Res 22: 445–452.

Zhang S, Hunter DJ, Rosner BA, Colditz GA, Fuchs CS, et al. (1999) Dietary fat and
protein in relation to risk of non-Hodgkin's lymphoma among women. J Natl Cancer Inst
91: 1751–1758.

Tavani A, Pregnolato A, Negri E, Franceschi S, Serraino D, et al. (1997) Diet and risk of
lymphoid neoplasms and soft tissue sarcomas. Nutr Cancer 27: 256–260.

Rajkumar T, Sridhar H, Balaram P, Vaccarella S, Gajalakshmi V, et al. (2003) Oral
cancer in Southern India: the influence of body size, diet, infections and sexual
practices. Eur J Cancer Prev 12: 135–143.

Garrote LF, Herrero R, Reyes RM, Vaccarella S, Anta JL, et al. (2001) Risk factors for
cancer of the oral cavity and oro-pharynx in Cuba. Br J Cancer 85: 46–54.

Faramawi MF, Johnson E, Fry MW, Sall M, Yi Z (2007) Consumption of different types
of meat and the risk of renal cancer: meta-analysis of case-control studies. Cancer
Causes Control 18: 125–133.

Huncharek M, Kupelnick B (2004) A meta-analysis of maternal cured meat
consumption during pregnancy and the risk of childhood brain tumors.
Neuroepidemiology 23: 78–84.

Motif Exhibit 1011, Page 921 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096

http://scholar.google.com/scholar?q=Dietary+factors+and+non-Hodgkin%26apos%3Bs+lymphoma%3A+a+case-control+study+in+the+northeastern+part+of+Italy.+Franceschi+1989
http://scholar.google.com/scholar?q=Dietary+factors+and+risk+of+non-Hodgkin+lymphoma+by+histologic+subtype%3A+a+case-control+analysis.+Purdue+2004
http://scholar.google.com/scholar?q=Food+groups+and+risk+of+non-Hodgkin+lymphoma%3A+a+multicenter%2C+case-control+study+in+Italy.+Talamini+2006
http://scholar.google.com/scholar?q=Red+meat+intake+and+cancer+risk%3A+a+study+in+Italy.+Tavani+2000
http://scholar.google.com/scholar?q=Dietary+factors+and+non-Hodgkin%26apos%3Bs+lymphoma+in+Nebraska+%28United+States%29.+Ward+1994
http://scholar.google.com/scholar?q=Diet+and+nutrient+intakes+and+risk+of+non-Hodgkin%26apos%3Bs+lymphoma+in+Connecticut+women.+Zheng+2004
http://scholar.google.com/scholar?q=Diet+and+risk+of+non-Hodgkin+lymphoma+in+older+women.+Chiu+1996
http://scholar.google.com/scholar?q=Tobacco%2C+alcohol%2C+diet+and+risk+of+non-Hodgkin%26apos%3Bs+lymphoma%3A+a+case-control+study+in+Uruguay.+De+Stefani+1998
http://scholar.google.com/scholar?q=Dietary+fat+and+protein+in+relation+to+risk+of+non-Hodgkin%26apos%3Bs+lymphoma+among+women.+Zhang+1999
http://scholar.google.com/scholar?q=Diet+and+risk+of+lymphoid+neoplasms+and+soft+tissue+sarcomas.+Tavani+1997
http://scholar.google.com/scholar?q=Oral+cancer+in+Southern+India%3A+the+influence+of+body+size%2C+diet%2C+infections+and+sexual+practices.+Rajkumar+2003
http://scholar.google.com/scholar?q=Risk+factors+for+cancer+of+the+oral+cavity+and+oro-pharynx+in+Cuba.+Garrote+2001
http://scholar.google.com/scholar?q=Consumption+of+different+types+of+meat+and+the+risk+of+renal+cancer%3A+meta-analysis+of+case-control+studies.+Faramawi+2007
http://scholar.google.com/scholar?q=A+meta-analysis+of+maternal+cured+meat+consumption+during+pregnancy+and+the+risk+of+childhood+brain+tumors.+Huncharek+2004


11/18/22, 7:02 AM A Prospective Study of Red and Processed Meat Intake in Relation to Cancer Risk | PLOS Medicine

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0040325 20/22

94.

View Article Google Scholar

95.

View Article Google Scholar

96.

View Article Google Scholar

97.

View Article Google Scholar

98.

View Article Google Scholar

99.

View Article Google Scholar

100.

View Article Google Scholar

101.

View Article Google Scholar

102.

View Article Google Scholar

103.

View Article Google Scholar

104.

View Article Google Scholar

105.

View Article Google Scholar

106.

View Article Google Scholar

Halliwell B, Gutteridge JM (1990) Role of free radicals and catalytic metal ions in
human disease: an overview. Methods Enzymol 186: 1–85.

Thiebaut AC, Kipnis V, Chang SC, Subar AF, Thompson FE, et al. (2007) Dietary fat
and postmenopausal invasive breast cancer in the National Institutes of Health-AARP
Diet and Health Study cohort. J Natl Cancer Inst 99: 451–462.

Mandishona E, MacPhail AP, Gordeuk VR, Kedda MA, Paterson AC, et al. (1998)
Dietary iron overload as a risk factor for hepatocellular carcinoma in Black Africans.
Hepatology 27: 1563–1566.

Nelson RL (2001) Iron and colorectal cancer risk: human studies. Nutr Rev 59: 140–
148.

Hughes R, Cross AJ, Pollock JR, Bingham S (2001) Dose-dependent effect of dietary
meat on endogenous colonic N- nitrosation. Carcinogenesis 22: 199–202.

Cross AJ, Pollock JR, Bingham SA (2003) Haem, not protein or inorganic iron, is
responsible for endogenous intestinal N-nitrosation arising from red meat. Cancer Res
63: 2358–2360.

Lin K, Shen W, Shen Z, Wu Y, Lu S (2002) Dietary exposure and urinary excretion of
total N-nitroso compounds, nitrosamino acids and volatile nitrosamine in inhabitants of
high- and low-risk areas for esophageal cancer in southern China. Int J Cancer 102:
207–211.

Sinha R, Rothman N, Salmon CP, Knize MG, Brown ED, et al. (1998) Heterocyclic
amine content in beef cooked by different methods to varying degrees of doneness and
gravy made from meat drippings. Food Chem Toxicol 36: 279–287.

Culp SJ, Gaylor DW, Sheldon WG, Goldstein LS, Beland FA (1998) A comparison of
the tumors induced by coal tar and benzo[a]pyrene in a 2-year bioassay.
Carcinogenesis 19: 117–124.

Shirai T, Takahashi S, Cui L, Yamada Y, Tada M, et al. (1998) Use of polyclonal
antibodies against carcinogen-DNA adducts in analysis of carcinogenesis. Toxicol Lett
102-103: 441–446.

Sinha R, Kulldorff M, Chow WH, Denobile J, Rothman N (2001) Dietary intake of
heterocyclic amines, meat-derived mutagenic activity, and risk of colorectal adenomas.
Cancer Epidemiol Biomarkers Prev 10: 559–562.

Nowell S, Coles B, Sinha R, MacLeod S, Luke Ratnasinghe D, et al. (2002) Analysis of
total meat intake and exposure to individual heterocyclic amines in a case-control study
of colorectal cancer: contribution of metabolic variation to risk. Mutat Res 506-507:
175–185.

Butler LM, Sinha R, Millikan RC, Martin CF, Newman B, et al. (2003) Heterocyclic
amines, meat intake, and association with colon cancer in a population-based study.
Am J Epidemiol 157: 434–445.

Motif Exhibit 1011, Page 922 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096

http://scholar.google.com/scholar?q=Role+of+free+radicals+and+catalytic+metal+ions+in+human+disease%3A+an+overview.+Halliwell+1990
http://scholar.google.com/scholar?q=Dietary+fat+and+postmenopausal+invasive+breast+cancer+in+the+National+Institutes+of+Health-AARP+Diet+and+Health+Study+cohort.+Thiebaut+2007
http://scholar.google.com/scholar?q=Dietary+iron+overload+as+a+risk+factor+for+hepatocellular+carcinoma+in+Black+Africans.+Mandishona+1998
http://scholar.google.com/scholar?q=Iron+and+colorectal+cancer+risk%3A+human+studies.+Nelson+2001
http://scholar.google.com/scholar?q=Dose-dependent+effect+of+dietary+meat+on+endogenous+colonic+N-+nitrosation.+Hughes+2001
http://scholar.google.com/scholar?q=Haem%2C+not+protein+or+inorganic+iron%2C+is+responsible+for+endogenous+intestinal+N-nitrosation+arising+from+red+meat.+Cross+2003
http://scholar.google.com/scholar?q=Dietary+exposure+and+urinary+excretion+of+total+N-nitroso+compounds%2C+nitrosamino+acids+and+volatile+nitrosamine+in+inhabitants+of+high-+and+low-risk+areas+for+esophageal+cancer+in+southern+China.+Lin+2002
http://scholar.google.com/scholar?q=Heterocyclic+amine+content+in+beef+cooked+by+different+methods+to+varying+degrees+of+doneness+and+gravy+made+from+meat+drippings.+Sinha+1998
http://scholar.google.com/scholar?q=A+comparison+of+the+tumors+induced+by+coal+tar+and+benzo%5Ba%5Dpyrene+in+a+2-year+bioassay.+Culp+1998
http://scholar.google.com/scholar?q=Use+of+polyclonal+antibodies+against+carcinogen-DNA+adducts+in+analysis+of+carcinogenesis.+Shirai+1998
http://scholar.google.com/scholar?q=Dietary+intake+of+heterocyclic+amines%2C+meat-derived+mutagenic+activity%2C+and+risk+of+colorectal+adenomas.+Sinha+2001
http://scholar.google.com/scholar?q=Analysis+of+total+meat+intake+and+exposure+to+individual+heterocyclic+amines+in+a+case-control+study+of+colorectal+cancer%3A+contribution+of+metabolic+variation+to+risk.+Nowell+2002
http://scholar.google.com/scholar?q=Heterocyclic+amines%2C+meat+intake%2C+and+association+with+colon+cancer+in+a+population-based+study.+Butler+2003


11/18/22, 7:02 AM A Prospective Study of Red and Processed Meat Intake in Relation to Cancer Risk | PLOS Medicine

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0040325 21/22

107.

View Article Google Scholar

108.

View Article Google Scholar

109.

View Article Google Scholar

110.

View Article Google Scholar

111.

View Article Google Scholar

112.

View Article Google Scholar

113.

View Article Google Scholar

114.

115.

View Article Google Scholar

116.

View Article Google Scholar

117.

View Article Google Scholar

118.

View Article Google Scholar

Terry PD, Lagergren J, Wolk A, Steineck G, Nyren O (2003) Dietary intake of
heterocyclic amines and cancers of the esophagus and gastric cardia. Cancer
Epidemiol Biomarkers Prev 12: 940–944.

Arai T, Kino I (1989) Morphometrical and cell kinetic studies of normal human colorectal
mucosa. Comparison between the proximal and the distal large intestine. Acta Pathol
Jpn 39: 725–730.

Liu LU, Holt PR, Krivosheyev V, Moss SF (1999) Human right and left colon differ in
epithelial cell apoptosis and in expression of Bak, a pro-apoptotic Bcl-2 homologue. Gut
45: 45–50.

Povey AC, Hall CN, Badawi AF, Cooper DP, O'Connor PJ (2000) Elevated levels of the
pro-carcinogenic adduct, O(6)-methylguanine, in normal DNA from the cancer prone
regions of the large bowel. Gut 47: 362–365.

McBain AJ, Macfarlane GT (1998) Ecological and physiological studies on large
intestinal bacteria in relation to production of hydrolytic and reductive enzymes involved
in formation of genotoxic metabolites. J Med Microbiol 47: 407–416.

Macfarlane GT, Gibson GR, Cummings JH (1992) Comparison of fermentation
reactions in different regions of the human colon. J Appl Bacteriol 72: 57–64.

Mercurio MG, Shiff SJ, Galbraith RA, Sassa S (1995) Expression of cytochrome P450
mRNAs in the colon and the rectum in normal human subjects. Biochem Biophys Res
Commun 210: 350–355.

Thompson FE, Kipnis V, Midthune D, Freedman LS, Carroll RJ, et al. (2007)
Performance of a food-frequency questionnaire in the US NIH-AARP (National
Institutes of Health-American Association of Retired Persons) Diet and Health study.
Public Health Nutr. E-pub ahead of print.

Freudenheim JL, Marshall JR (1988) The problem of profound mismeasurement and
the power of epidemiological studies of diet and cancer. Nutr Cancer 11: 243–250.

Kipnis V, Subar AF, Midthune D, Freedman LS, Ballard-Barbash R, et al. (2003)
Structure of dietary measurement error: results of the OPEN biomarker study. Am J
Epidemiol 158: 14–21. discussion.

Patrick DL, Cheadle A, Thompson DC, Diehr P, Koepsell T, et al. (1994) The validity of
self-reported smoking: a review and meta-analysis. Am J Public Health 84: 1086–1093.

Pereira MA, FitzerGerald SJ, Gregg EW, Joswiak ML, Ryan WJ, et al. (1997) A
collection of physical activity questionnaires for health-related research. Med Sci Sports
Exerc 29: S1–205.

Publications

PLOS Biology
PLOS Medicine
PLOS Computational Biology
PLOS Genetics
PLOS Pathogens

 

PLOS Climate
PLOS Digital Health
PLOS Global Public Health
PLOS Sustainability and Transformation
PLOS Water

Home
Blogs
Collections
Give feedback
LOCKSS

Privacy Policy
Terms of Use
Advertise
Media Inquiries
Contact

Motif Exhibit 1011, Page 923 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096

http://scholar.google.com/scholar?q=Dietary+intake+of+heterocyclic+amines+and+cancers+of+the+esophagus+and+gastric+cardia.+Terry+2003
http://scholar.google.com/scholar?q=Morphometrical+and+cell+kinetic+studies+of+normal+human+colorectal+mucosa.+Comparison+between+the+proximal+and+the+distal+large+intestine.+Arai+1989
http://scholar.google.com/scholar?q=Human+right+and+left+colon+differ+in+epithelial+cell+apoptosis+and+in+expression+of+Bak%2C+a+pro-apoptotic+Bcl-2+homologue.+Liu+1999
http://scholar.google.com/scholar?q=Elevated+levels+of+the+pro-carcinogenic+adduct%2C+O%286%29-methylguanine%2C+in+normal+DNA+from+the+cancer+prone+regions+of+the+large+bowel.+Povey+2000
http://scholar.google.com/scholar?q=Ecological+and+physiological+studies+on+large+intestinal+bacteria+in+relation+to+production+of+hydrolytic+and+reductive+enzymes+involved+in+formation+of+genotoxic+metabolites.+McBain+1998
http://scholar.google.com/scholar?q=Comparison+of+fermentation+reactions+in+different+regions+of+the+human+colon.+Macfarlane+1992
http://scholar.google.com/scholar?q=Expression+of+cytochrome+P450+mRNAs+in+the+colon+and+the+rectum+in+normal+human+subjects.+Mercurio+1995
http://scholar.google.com/scholar?q=The+problem+of+profound+mismeasurement+and+the+power+of+epidemiological+studies+of+diet+and+cancer.+Freudenheim+1988
http://scholar.google.com/scholar?q=Structure+of+dietary+measurement+error%3A+results+of+the+OPEN+biomarker+study.+Kipnis+2003
http://scholar.google.com/scholar?q=The+validity+of+self-reported+smoking%3A+a+review+and+meta-analysis.+Patrick+1994
http://scholar.google.com/scholar?q=A+collection+of+physical+activity+questionnaires+for+health-related+research.+Pereira+1997
https://plos.org/publications/journals/
https://journals.plos.org/plosbiology/
https://journals.plos.org/plosmedicine/
https://journals.plos.org/ploscompbiol/
https://journals.plos.org/plosgenetics/
https://journals.plos.org/plospathogens/
https://journals.plos.org/climate/
https://journals.plos.org/digitalhealth/
https://journals.plos.org/globalpublichealth/
https://journals.plos.org/sustainabilitytransformation/
https://journals.plos.org/water/
https://plos.org/
https://blogs.plos.org/
https://collections.plos.org/
mailto:webmaster@plos.org
https://journals.plos.org/plosmedicine/lockss-manifest
https://plos.org/privacy-policy
https://plos.org/terms-of-use
https://plos.org/advertise/
https://plos.org/media-inquiries
https://plos.org/contact


11/18/22, 7:02 AM A Prospective Study of Red and Processed Meat Intake in Relation to Cancer Risk | PLOS Medicine

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0040325 22/22


PLOS is a nonprofit 501(c)(3) corporation, #C2354500, based in San Francisco, California, US

PLOS ONE
PLOS Neglected Tropical Diseases

 

Motif Exhibit 1011, Page 924 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096

https://journals.plos.org/plosone/
https://journals.plos.org/plosntds/


 

 

Attachment 53b  

Motif Exhibit 1011, Page 925 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096



11/10/22, 10:02 AM MARC Download

https://catalog-utils.nlm.nih.gov/marc/bibs/nlmbib-9912313603406676/ 1/6

Skip to main content

An official website of the United States government

Here’s how you know

Here’s how you know

Menu

MARC Download

NLM MMS_ID 9912313603406676

Download MARCXML
Download MARC21

LDR 01786cas a2200601 a 4500
001 9912313603406676
005 20220429121844.0
007 cr|cn#||||||||
008 040310c20049999caumr p 0 0eng c
010 __ | ‡a  2004212194
022 0_ | ‡a 1549-1277‡l 1549-1277‡9 PY‡7 (Print)
022 __ | ‡a 1549-1676‡9 EN‡7 (Electronic)
035 __ | ‡9 101231360
040 __ | ‡a NSD‡c NSD‡d MYG
041 0_ | ‡a eng
042 __ | ‡a lcd‡a nlmcopyc
044 __ | ‡9 United States
050 14 | ‡a R11‡b .P687
060 00 | ‡a W1‡b PL265
210 10 | ‡a PLoS Med‡2 DNLM
245 00 | ‡a PLoS medicine.
246 3_ | ‡a Public Library of Science medicine
246 30 | ‡a Medicine
260 __ | ‡a San Francisco, CA :‡b Public Library of Science,‡c [2004]-
300 __ | ‡a v. :‡b ill. ;‡c 28 cm. Motif Exhibit 1011, Page 926 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096

https://www.nlm.nih.gov/
https://catalog-utils.nlm.nih.gov/
https://catalog-utils.nlm.nih.gov/marc/bibs/nlmbib-9912313603406676.xml
https://catalog-utils.nlm.nih.gov/marc/bibs/nlmbib-9912313603406676.mrc


11/10/22, 10:02 AM MARC Download

https://catalog-utils.nlm.nih.gov/marc/bibs/nlmbib-9912313603406676/ 2/6

310 __ | ‡a Monthly
336 __ | ‡a text‡b txt‡2 rdacontent
337 __ | ‡a unmediated‡b n‡2 rdamedia
338 __ | ‡a volume‡b nc‡2 rdacarrier
362 0_ | ‡a Vol. 1, issue 1 (Oct. 2004)-
500 __ | ‡a Title from cover.
500 __ | ‡a Print issues ceased with v. 11, no.3 (2014).
510 1_ | ‡9 1‡a MEDLINE‡b v1n1, Oct. 2004-
510 1_ | ‡9 1‡a PubMed‡b v1n1, Oct. 2004-
510 0_ | ‡a PMC
510 1_ | ‡a Index medicus
530 __ | ‡a Also issued online.
650 12 | ‡a Medicine
650 22 | ‡a Public Health
655 _2 | ‡a Periodical
710 2_ | ‡a Public Library of Science.
856 4_ | ‡u https://journals.plos.org/plosmedicine/
856 4_ | ‡u https://www.ncbi.nlm.nih.gov/pmc/journals/277/
911 __ | ‡a Electronic only, print ceased 2014. Confirmed 20160517
935 __ | ‡a (DNLM)1231360-nlmdb
992 __ | ‡p P2‡e EF‡a 20041105
993 __ | ‡a YMG‡b 20041117
994 __ | ‡a CDN‡b 20041117
995 __ | ‡a AUTH‡b 20041212‡c REV‡d 20211101
996 __ | ‡a CONSER‡b 20000101
998 __ | ‡a FER‡b 20130712
999 __ | ‡a AUTH
035 __ | ‡a (OCoLC)54674092

Connect with NLM


Motif Exhibit 1011, Page 927 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096

https://www.nlm.nih.gov/socialmedia/index.html
https://twitter.com/NLM_NIH


11/10/22, 10:02 AM MARC Download

https://catalog-utils.nlm.nih.gov/marc/bibs/nlmbib-9912313603406676/ 3/6
Motif Exhibit 1011, Page 928 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096

https://twitter.com/NLM_NIH
https://www.facebook.com/nationallibraryofmedicine


11/10/22, 10:02 AM MARC Download

https://catalog-utils.nlm.nih.gov/marc/bibs/nlmbib-9912313603406676/ 4/6
Motif Exhibit 1011, Page 929 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096

https://www.facebook.com/nationallibraryofmedicine


11/10/22, 10:02 AM MARC Download

https://catalog-utils.nlm.nih.gov/marc/bibs/nlmbib-9912313603406676/ 5/6
Motif Exhibit 1011, Page 930 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096

https://www.facebook.com/nationallibraryofmedicine
https://www.youtube.com/user/NLMNIH


11/10/22, 10:02 AM MARC Download

https://catalog-utils.nlm.nih.gov/marc/bibs/nlmbib-9912313603406676/ 6/6

National Library of Medicine 

8600 Rockville Pike 

Bethesda, MD 20894

Web Policies

FOIA

HHS Vulnerability Disclosure

NLM Support Center

Accessibility

Careers

NLM |
NIH |
HHS |
USA.gov

Motif Exhibit 1011, Page 931 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096

https://www.youtube.com/user/NLMNIH
https://www.google.com/maps/place/8600+Rockville+Pike,+Bethesda,+MD+20894/@38.9959508,-77.101021,17z/data=!3m1!4b1!4m5!3m4!1s0x89b7c95e25765ddb:0x19156f88b27635b8!8m2!3d38.9959508!4d-77.0988323
https://www.nlm.nih.gov/web_policies.html
https://www.nih.gov/institutes-nih/nih-office-director/office-communications-public-liaison/freedom-information-act-office
https://www.hhs.gov/vulnerability-disclosure-policy/index.html
https://support.nlm.nih.gov/?from=https://www.nlm.nih.gov/
https://www.nlm.nih.gov/accessibility.html
https://www.nlm.nih.gov/careers/careers.html
https://www.nlm.nih.gov/
https://www.nih.gov/
https://www.hhs.gov/
https://www.usa.gov/


 

 

Attachment 53c  

Motif Exhibit 1011, Page 932 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096



MeSH Heading
Tree Number(s)

Unique ID
RDF Unique Identifier

Annotation

Scope Note

Entry Term(s)

See Also

Public MeSH Note
History Note

Entry Combination

Medicine MeSH Descriptor Data 2022

Medicine
H02.403
D008511
http://id.nlm.nih.gov/mesh/D008511
medicine only as a field, profession or discipline: differentiate from DELIVERY OF
HEALTH CARE where the patient is emphasized; very general; it is divided broadly into
experimental medicine ( = BIOMEDICAL RESEARCH) & CLINICAL MEDICINE, a
specialty devoted to the diagnosis & management of human patients; / legislation &
jurisprudence = LEGISLATION, MEDICAL or JURISPRUDENCE or FORENSIC
MEDICINE; LEGAL MEDICINE see FORENSIC MEDICINE is also available
The art and science of studying, performing research on, preventing, diagnosing, and
treating disease, as well as the maintenance of health.
Insurance Medicine
Medical Specialities
Medical Specialties
Medical Specialty
Specialities, Medical
Specialties, Medical
Specialty, Medical
Economics, Medical
Education, Medical
History of Medicine
Insurance, Health
Legislation, Medical
1963; for SPECIALTIES, MEDICAL see SPECIALTIES, MEDICAL 1968-2009
1963
economics:Economics, Medical
education:Education, Medical
ethics:Ethics, Medical

Details Qualifiers MeSH Tree Structures Concepts

Motif Exhibit 1011, Page 933 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096

https://www.nlm.nih.gov/
https://id.nlm.nih.gov/mesh/D008511.html
https://meshb.nlm.nih.gov/record/ui?ui=D003695
https://meshb.nlm.nih.gov/record/ui?ui=D035843
https://meshb.nlm.nih.gov/record/ui?ui=D015510
https://meshb.nlm.nih.gov/record/ui?ui=D007883
https://meshb.nlm.nih.gov/record/ui?ui=D007603
https://meshb.nlm.nih.gov/record/ui?ui=D005554
https://meshb.nlm.nih.gov/record/ui?ui=D005554
https://meshb.nlm.nih.gov/record/ui?ui=D005554
https://meshb.nlm.nih.gov/record/ui?ui=D004470
https://meshb.nlm.nih.gov/record/ui?ui=D004501
https://meshb.nlm.nih.gov/record/ui?ui=D006666
https://meshb.nlm.nih.gov/record/ui?ui=D007348
https://meshb.nlm.nih.gov/record/ui?ui=D007883
https://meshb.nlm.nih.gov/record/ui?ui=D004470
https://meshb.nlm.nih.gov/record/ui?ui=D004501
https://meshb.nlm.nih.gov/record/ui?ui=D004992


Date Established
Date of Entry

Revision Date

page delivered in 0.188s

history:History of Medicine
legislation & jurisprudence:Legislation, Medical
1963/01/01
1999/01/01
2021/07/06

Connect with NLM


 


National Library of Medicine

8600 Rockville Pike

Bethesda, MD 20894

Web Policies

FOIA

HHS Vulnerability Disclosure

NLM Support Center

Accessibility

Careers

NLM | NIH | HHS | USA.gov

Motif Exhibit 1011, Page 934 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096

https://meshb.nlm.nih.gov/record/ui?ui=D006666
https://meshb.nlm.nih.gov/record/ui?ui=D007883
https://www.nlm.nih.gov/socialmedia/index.html
https://twitter.com/NLM_NIH
https://www.facebook.com/nationallibraryofmedicine
https://www.youtube.com/user/NLMNIH
https://www.google.com/maps/place/8600+Rockville+Pike,+Bethesda,+MD+20894/@38.9959508,-77.101021,17z/data=!3m1!4b1!4m5!3m4!1s0x89b7c95e25765ddb:0x19156f88b27635b8!8m2!3d38.9959508!4d-77.0988323
https://www.nlm.nih.gov/web_policies.html
https://www.nih.gov/institutes-nih/nih-office-director/office-communications-public-liaison/freedom-information-act-office
https://www.hhs.gov/vulnerability-disclosure-policy/index.html
https://support.nlm.nih.gov/?from=https://www.nlm.nih.gov/
https://www.nlm.nih.gov/accessibility.html
https://www.nlm.nih.gov/careers/careers.html
https://www.nlm.nih.gov/
https://www.nih.gov/
https://www.hhs.gov/
https://www.usa.gov/


Attachment 53d 

Motif Exhibit 1011, Page 935 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096



 
    OCLC   54674092 No holdings in XXX - 66 other holdings   __ 
 

_
_ 

                                                                                               
                                                                       

Continuing Resources  

    Re
c 
Stat   

c 
    En
tere
d   

200
403
10 

    Re
place
d   

2022021
9195517
.7 

 _
_ 

 

__     Type   a      ELvl         Srce   c      GPub         Ctrl         Lang   eng  __ 
__     BLvl   s      Form         Conf   0      Freq   m      MRec         Ctry   cau  __ 
__     S/L   0      Orig         EntW         Regl   r      Alph   a  __ 

  

__     Desc   a      SrTp   p      Cont           DtSt   c      Dates   2004 , 9999  
  

010      2004212194 
040    NSD $b eng $c NSD $d MYG $d NLM $d MYG $d DLC $d OCL $d DLC $d MYG $d LVB $d OCLCQ $d 
UKMGB $d OCLCQ $d OCLCF $d OCLCQ $d OCLCO 
012    $k 1 $l 1 
016 7  101231360 $2 DNLM 
016 7  013021681 $2 Uk 
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037    $b PLoS Medicine Subscriptions, PO Box 1897, Lawrence, KS 66044 $c $$160.00 
042    pcc $a nsdp 
050 00 R11 $b .P686 
060 00 W1 $b PL265 
082 10 610 $2 13 
090    $b  
210 10 PLoS Med $2 dnlm 
222  0 PLoS medicine 
245 00 PLoS medicine / $c Public Library of Science. 
246 3  Public Library of Science medicine 
246 30 Medicine 
260    San Francisco, CA : $b Public Library of Science, $c [2004]- 
300    volumes : $b illustrations ; $c 28 cm 
310    Monthly 
336    text $b txt $2 rdacontent 
337    unmediated $b n $2 rdamedia 
338    volume $b nc $2 rdacarrier 
362 0  Vol. 1, issue 1 (Oct. 2004)- 
500    Title from cover. 
530    Also issued online. 
588    Latest issue consulted: Vol. 2, issue 1 (Jan. 2005). 
650  0 Medicine $v Periodicals. 
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650  0 Public health. 
650 12 Medicine $0 (DNLM)D008511 
650 22 Public Health $0 (DNLM)D011634 
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650  6 Santé publique. $0 (CaQQLa)201-0001294 
650  7 public health. $2 aat $0 (CStmoGRI)aat300132827 
650  7 Medicine. $2 fast $0 (OCoLC)fst01014893 
650  7 Public health. $2 fast $0 (OCoLC)fst01082238 
655  2 Periodical $0 (DNLM)D020492 
655  7 Periodicals. $2 fast $0 (OCoLC)fst01411641 
710 2  Public Library of Science. 
776 1  $t PLoS medicine (Online) $x 1549-1676 $w (DLC)  2004212195 $w (OCoLC)54674152 
856 41 $u http://medicine.plosjournals.org/  
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001 7458312
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035 __ |a (DLC)sh2008107665

040 __ |a DLC |b eng |c DLC

150 __ |a Medicine |v Periodicals

667 __ |a Record generated for validation purposes.

670 __ |a Work cat.: Fa lü yu yi xue za zhi =,

906 __ |t 8888 |u te00 |v 0

953 __ |a te00
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053 _0 |a RA
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areas--Health aspects; World War, 1939-1945--Health aspects
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450 __ |a Health services
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450 __ |a Hygiene, Social

450 __ |a Public health services
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670 __ |a CDC Foundation web site, viewed March 14, 2019 |b (What is public health?
Public health is the science of protecting and improving the health of people and their
communities. This work is achieved by promoting healthy lifestyles, researching disease
and injury prevention, and detecting, preventing and responding to infectious diseases)

906 __ |t 1012 |u tc03 |v 0
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001 994100000007806473 
006 m     o  d |       
007 cr#cnu|||||||| 
008 190510s2019    ne      o     000 0 eng d 
005 20221102120359.0 
020 ##$a0-08-101984-X  
035 ##$a(CKB)4100000007806473  
035 ##$a(MiAaPQ)EBC5752419  
040 ##$aMiAaPQ $beng $erda $epn $cMiAaPQ $dMiAaPQ  
050 #4$aQD71.5 $b.E539 2019  
082 0#$a543.03 $223  
245 00$aEncyclopedia of analytical science. / $cPaul Worsfold 
[and three others], editors in chief.  
250 ##$aThird edition.  
264 #1$aAmsterdam, Netherlands : $bElsevier, $c[2019]  
264 #4$c©2019  
300 ##$a1 online resource (5,402 pages)  
336 ##$atext $btxt $2rdacontent  
337 ##$acomputer $bc $2rdamedia  
338 ##$aonline resource $bcr $2rdacarrier  
588 ##$aDescription based on print version record.  
650 #0$aChemistry, Analytic $vEncyclopedias.  
655 #4$aElectronic books.  
700 1#$aWorsfold, Paul, $eeditor.  
776 ##$z0-08-101983-1  
906 ##$aBOOK  
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__     Type   a      ELvl         Srce   d      Audn         Ctrl         Lang   eng  __ 
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__     Desc   i      Ills            Fest   0      DtSt   s      Dates   2019 ,       
  

007    c $b r $d c $e n $f u $g --- $h u $i n $j u $k u $l u 
040    OPELS $b eng $e rda $e pn $c OPELS $d STF $d OCLCO $d CNCGM $d UKAHL $d OCL $d OCLCO $d 
OCLCQ $d DKU $d OCLCO 
020    9780081019849 $q (electronic bk.) 
020    008101984X $q (electronic bk.) 
020    $z 9780081019832 
020    $z 0081019831 
050  4 QD71.5 
082 04 543.03 $2 23 
090    $b  
245 00 Encyclopedia of analytical science. 
250    Third edition / $b editor in chief, Paul J. Worsfold, Alan Townshend, Colin F. Poole, Manuel Miró. 
264  1 Amsterdam : $b Elsevier, $c 2019. 
300    1 online resource (10 volumes) 
336    text $b txt $2 rdacontent 
337    computer $b c $2 rdamedia 
338    online resource $b cr $2 rdacarrier 
588 0  Print version record. 
520    The third edition of the Encyclopedia of Analytical Science is a definitive collection of articles 
covering the latest technologies in application areas such as medicine, environmental science, food 
science and geology. Meticulously organized, clearly written and fully interdisciplinary, the Encyclopedia 
of Analytical Science provides foundational knowledge across the scope of modern analytical chemistry, 
linking fundamental topics with the latest methodologies. Articles will cover three broad areas: 
analytical techniques (e.g., mass spectrometry, liquid chromatography, atomic spectrometry); areas of 
application (e.g., forensic, environmental and clinical); and analytes (e.g., arsenic, nucleic acids and 
polycyclic aromatic hydrocarbons), providing a one-stop resource for analytical scientists.--"Provided by 
publisher's website'. 
650  0 Analytical chemistry $v Encyclopedias. 
650  6 Chimie analytique $0 (CaQQLa)201-0008034 $v Encyclopédies. $0 (CaQQLa)201-0377762 
650  7 Analytical chemistry. $2 fast $0 (OCoLC)fst00853459 
655  4 Electronic books. 
655  7 encyclopedias. $2 aat $0 (CStmoGRI)aatgf300129439 
655  7 Encyclopedias. $2 fast $0 (OCoLC)fst01423798 
655  7 Encyclopedias. $2 lcgft 
655  7 Encyclopédies. $2 rvmgf $0 (CaQQLa)RVMGF-000001062 
700 1  Worsfold, Paul, $e editor. 
700 1  Townshend, A. $q (Alan), $d 1939- $e editor. 
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700 1  Poole, C. F., $e editor. 
700 1  Miró, Manuel, $e editor. 
776 08 $i Print version: $t Encyclopedia of analytical science. $b Third edition. $d Amsterdam : Elsevier, 
2019 $z 9780081019832 $w (OCoLC)1085145007 
856 40 $3 ScienceDirect $u https://www.sciencedirect.com/science/referenceworks/9780081019849  
856 40 $3 VLeBooks $u 
http://www.vlebooks.com/vleweb/product/openreader?id=none&isbn=9780081019849  
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001 99162057600001451 

005 20220809213022.0 

008 751101c19669999njusx p       0   a0eng c 

010 ##$a   66009863   

016 7#$a0042124 $2DNLM  

016 7#$aI26440000 $2DNLM  

016 7#$a009858315 $2Uk  

019 ##$a44864870 $a219836676 $a277019878 $a396110675 $a444722435 

$a501415580 $a607107100 $a630053296 $a641875812 $a980597641 

$a988628851 $a1201537271  

022 0#$a0020-7136 $l0020-7136 $21  

030 ##$aIJCNAW  

032 ##$a761950 $bUSPS  

035 ##$a(OCoLC)01753562 $z(OCoLC)44864870 $z(OCoLC)219836676 

$z(OCoLC)277019878 $z(OCoLC)396110675 $z(OCoLC)444722435 

$z(OCoLC)501415580 $z(OCoLC)607107100 $z(OCoLC)630053296 

$z(OCoLC)641875812 $z(OCoLC)980597641 $z(OCoLC)988628851 

$z(OCoLC)1201537271  

035 ##$a(OCoLC)ocm01753562   

040 ##$aMUL $beng $cMUL $dOCL $dCOO $dNSD $dDLC $dIUL $dSER $dRCS 

$dAIP $dDLC $dNSD $dNLM $dHUL $dNSD $dAGL $dMYG $dCUS $dSBH $dGUA 

$dCUS $dOCL $dNSD $dDLC $dOCLCQ $dIUL $dEEM $dOCLCQ $dFEO $dOCLCQ 

$dAMAUA $dW2U $dUKMGB $dOCLCF $dOCLCO $dOCLCQ $dEUW $dOCLCO $dOCLCQ 

$dOCLCO $dCGU $dIUL $dOCLCO $dOCLCA $dPUL  

041 0#$aeng $afre  

042 ##$ansdp $apcc  

049 ##$aMAIN  

050 00$aRC261 $b.A34  

060 0#$aW1 IN766B  

070 0#$aRC261.A34  

072 #0$aX380  

082 04$a616.9/94/005  

210 1#$aInt. j. cancer $b(Print)  

222 #0$aInternational journal of cancer $b(Print)  

245 00$aInternational journal of cancer. $bJournal international 

du cancer.  

246 1#$iBeginning in 1995, an additional annual vol. of six 

bimonthly numbers is issued, with title: $aInternational journal of 

cancer. $pPredictive oncology  

246 1#$iBeginning in 2000, a second additional annual vol. of six 

bimonthly numbers is issued, with title: $aInternational journal of 

cancer. $pRadiation oncology investigations  

246 30$aPredictive oncology  

246 30$aRadiation oncology investigations  

246 31$aJournal international du cancer  

260 ##$aNew York, NY $bWiley-Liss  

260 ##$3<2005-> $aHoboken, N.J. : $bWiley  

300 ##$avolumes $billustrations $c25-28 cm  

310 ##$aThirty no. a year, $b<2005->  
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321 ##$aSemimonthly, $b1966-  

336 ##$atext $btxt $2rdacontent  

337 ##$aunmediated $bn $2rdamedia  

338 ##$avolume $bnc $2rdacarrier  

362 0#$av. 1- Jan. 1966-  

550 ##$aPublication of the International Union Against Cancer, 

<1999->  

510 2#$aChemical abstracts $x0009-2258  

515 ##$aVol. numbering of additional annual vols. follows after 

that of main title each year, e.g., for 2000, v. 85-88 = 

International journal of cancer; v. 89 = International journal of 

cancer. Predictive oncology; v. 90 = International journal of 

cancer. Radiation oncology investigations.  

588 ##$aLatest issue consulted: Vol. 116, no. 6 (10 Oct. 2005).  

546 ##$aEnglish and French.  

650 #0$aCancer $vPeriodicals.  

650 #0$aCancer $xPrevention $vPeriodicals.  

650 12$aNeoplasms.  

650 #7$aCancer. $2fast $0(OCoLC)fst00845317  

650 #7$aCancer $xPrevention. $2fast $0(OCoLC)fst00845452  

655 #2$aPeriodical.  

655 #7$aPeriodicals. $2fast $0(OCoLC)fst01411641  

655 #7$aPeriodicals. $2lcgft 

$0http://id.loc.gov/authorities/genreForms/gf2014026139 $0(uri) 

http://id.loc.gov/authorities/genreForms/gf2014026139  

655 #7$aPeriodicals. $2rbgenr  

770 0#$tInternational journal of cancer. Supplement $g1987-2002 

$x0898-6924 $w(DLC)sc 88034112 $w(OCoLC)16689456  

710 2#$aInternational Union against Cancer, $eissuing body.  

776 08$iOnline version: $tInternational journal of cancer 

(Online) $x1097-0215 $w(DLC)sn 97001399 $w(OCoLC)38172448  

780 00$tActa $x0365-3056 $w(DLC)sn 80003118 $w(OCoLC)1183234  

780 05$tRadiation oncology investigations $g2000 $x1065-7541 

$w(DLC)sn 92003585 $w(OCoLC)26716443  

891 20$9853 $81 $av. $bno. $u6 $vr $i(year) $j(month) $k(day) 

$w30 $x01,03,05,08,10 

$ypm01,01,01,02,02,03,03,03,04,04,05,05,05,06,06,07,07,07,08,08,09,

09,09,10,10,11,11,11,12,12  

891 41$9863 $81.1 $a<113> $b<1> $i<2005> $j<01> $k<01>  

856 41$3Wiley Online Library 

$uhttp://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1097-0215  

856 4#$uhttp://www.interscience.wiley.com/jpages/0020-7136/ 

$zThis former electronic address redirects to current address when 

searched on March 24, 2015.  

970 ##$aSet 344 $9LOCAL  

978 ##$a.b20069169 $9LOCAL  

994 ##$a92 $bOCACL  
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Abstract

Thermal reactions of cysteine/furfural and cysteine/ribose mixtures were studied in model
systems to gain more insight into the influence of structured fluids such as L  microemulsions
and cubic phases on the generation of aroma compounds. Formation of 2-furfurylthiol from
cysteine/furfural was particularly efficient in L  microemulsions and cubic phases compared
to aqueous systems. The reaction led to the formation of two new sulfur compounds, which
were identified as 2-(2-furyl)thiazolidine and, tentatively, N-(2-mercaptovinyl)-2-(2-
furyl)thiazolidine. Similarly, generation of 2-furfurylthiol and 2-methyl-3-furanthiol from
cysteine/ribose mixtures was strongly enhanced in structured fluids. The cubic phase was
shown to be even more efficient in flavor generation than the L  microemulsion. It was
denoted “cubic catalyst” or “cubic selective microreactor”. The obtained results are
interpreted in terms of a surface and curvature control of the reactions defined by the
structural properties of the formed surfactant associates.

Keywords: Microemulsion; cubic phase; structured fluids; Maillard reaction; formation of
thiols; flavor precursors; 2-furfurylthiol
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DISCLOSURE STATEMENT

Consumers rely heavily on fresh meat color as an indicator of wholesomeness at the point of sale,
whereas cooked color is exploited as an indicator of doneness at the point of consumption. Deviations
from the bright cherry-red color of fresh meat lead to product rejection and revenue loss. Myoglobin is
the sarcoplasmic heme protein primarily responsible for the meat color, and the chemistry of myoglobin
is species specific. The mechanistic interactions between myoglobin and multiple extrinsic and intrinsic
factors govern the color of raw as well as cooked meats. The objective of this review is to provide an
overview of the current research in meat color and how the findings are applied in the meat industry.
Characterizing the fundamental basis of myoglobin's interactions with biomolecules in postmortem
skeletal muscles is necessary to interpret the chemistry of meat color phenomena and to engineer
innovative processing strategies to minimize meat discoloration–induced revenue loss to the agricultural
economy.
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The volatile components of canned tuna fish were isolated by steam distillation followed by
solvent extraction. Analysis of the extract using a sulfur-specific detector and coupled gas
chromatography -mass spectrometry permitted the identification of 2-methyl-3-furanthiol, a
compound with an intense beef extract aroma. Mass spectral data are presented.
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Abstract

A stable isotope dilution assay was developed for quantification of the potent odorants 2-
methyl-3-furanthiol (MFT), 2-furfurylthiol (FFT), 2-mercapto-3-pentanone (2M3P), and 3-
mercapto-2-pentanone (3M2P) in heated meat. The volatiles of meat were extracted with
dichloromethane, which was spiked with definite amounts of stable isotopomers of MFT, FFT,
and 3M2P. The analytes and their labeled standards were enriched by reaction with p-
hydroxymercuribenzoic acid, and after liberation, the thiols were assayed by dynamic
headspace gas chromatography in combination with mass spectrometry. The following
amounts (micrograms per kilogram) were found in meat samples boiled for 45 min:  (beef)
MFT, 7−28, FFT, 13−42, 3M2P, 55−73, 2M3P, 20−44; (pork) MFT, 6−9, FFT, 8−10, 3M2P,
66−117, 2M3P, 11−14; (lamb) MFT, 5−11, FFT, 9−14, 3M2P, 30, 2M3P, 10. Chicken contained
per kilogram 4.5 μg of MFT, 2.4 μg of FFT, 100 μg of 3M2P, and 13 μg of 2M3P after a boiling
period of 60 min.

Keywords: Isotope dilution assay; 2-methyl-3-furanthiol; 2-furfurylthiol; 3-mercapto-2-
pentanone; 2-mercapto-3-pentanone; beef; chicken; pork; lamb; flavor

Animal derived food, Flavor, Ions,
Odorants, Thiols
SUBJECTS:

*  Author to whom correspondence should be addressed (telephone +49-89-289 141 70; fax +49-89-
289 141 83; e-mail Werner.Grosch@lrz.tu-muenchen.de).
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Abstract

The flavor of boiled potatoes was investigated using sensory and instrumental methods
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found to differ especially in negative sensations like “burnt”, “fodder” and “musty”. The
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extraction method. Nineteen character impact compounds of boiled potato aroma were

pointed out by gas chromatography with nitrogen specific detection, gas chromatography

—mass spectrometry and gas chromatography —olfactometry. The comparison of the

quantified odor impressions in three genotypes by chromatography —olfactometry

revealed the substances responsible for the typical boiled potato odorants and off-flavor

notes.
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The Library of Congress
>> Go to Library of Congress Online

Catalog

LC control no.: sh 85105652

LCCN Permalink: https://lccn.loc.gov/sh85105652
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000 00582cz a2200241n 450

001 4755306

005 20120327100916.0

008 860211i| anannbabn |a ana

010 __ |a sh 85105652

035 __ |a (DLC)sh 85105652

035 __ |a (DLC)101991

040 __ |a DLC |c DLC |d DLC

053 _0 |a QK495.S7 |c Botany

053 _0 |a SB211.P8 |c Culture

053 _0 |a TP444.P6 |c Food processing

150 __ |a Potatoes

450 __ |a Irish potatoes

450 __ |a Solanum tuberosum

450 __ |a White potatoes

550 __ |w g |a Solanum

906 __ |t 9107 |u fk05 |v 1

953 __ |a xx00 |b td04

985 __ |e GAP

Save, Print or Email Records (View Help)

Select Download Format: Text (Labelled Display) Press to SAVE or PRINT

Email Text (Labelled Display) to:
Press to SEND EMAIL

Help - Search - Search History - Headings List - Start Over

Library of Congress Authorities

MARC Display (Library of Congress Authorities) https://authorities.loc.gov/cgi-bin/Pwebrecon.cgi?AuthRecID=475530...
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The Wayback Machine - https://web.archive.org/web/20080724215757/http://blast.ncbi.nlm.nih.gov/Blast.cgi

BLAST Basic Local Alignment Search Tool
BLAST finds regions of similarity between biological sequences.
more...

The Basic Local Alignment Search Tool (BLAST) finds regions of	local
similarity between sequences. The program compares nucleotide or
protein
sequences to sequence databases and calculates the statistical
significance of matches. BLAST can be used to infer functional and
evolutionary
relationships between sequences as well as help identify
members of gene families.
Learn more about how to use the new BLAST design

BLAST Assembled Genomes
Choose a species genome to search, or list all genomic BLAST databases.

Human
Mouse
Rat
Arabidopsis thaliana

Oryza sativa
Bos taurus
Danio rerio
Drosophila melanogaster

Gallus gallus
Pan troglodytes
Microbes
Apis mellifera

Basic BLAST
Choose a BLAST program to run.

nucleotide blast Search a nucleotide database using a nucleotide query

Algorithms: blastn, megablast, discontiguous megablast

protein blast Search protein database using a protein query

Algorithms: blastp, psi-blast, phi-blast

blastx Search protein database using a translated nucleotide query
tblastn Search translated nucleotide database using a protein query
tblastx Search translated nucleotide database using a translated nucleotide query

Specialized BLAST
Choose a type of specialized search (or database name in parentheses.)

Make specific primers with Primer-BLAST
Search trace archives
Find conserved domains in your sequence (cds)
Find sequences with similar conserved domain architecture (cdart)
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Search sequences that have gene expression profiles (GEO)
Search immunoglobulins (IgBLAST)
Search for SNPs (snp)
Screen sequence for vector contamination (vecscreen)
Align two sequences using BLAST (bl2seq)
Search protein or nucleotide targets in PubChem BioAssay

Your Recent Results New!

All Recent results...

News

Find specific primers with Primer-BLAST!

Primer-BLAST combines primer design (using Primer3) and a specificity check with BLAST.

2008-07-22 09:26:51

More BLAST news...

Tip of the Day

Using Tree View to Examine Relationships Between Sequences.

The new Tree View option on the NCBI Web BLAST service presents a dendrogram or tree display that clusters sequences according to their distances from
the query sequence. This display is helpful for recognizing the presence of aberrant or unusual sequences or potentially natural groupings of related
sequences such as members of a gene families or homologs from other species in the BLAST output.

More tips...
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11/1/22, 3:38 PM DDBJ Codes Used in Sequence Description

https://web.archive.org/web/20190620171551/https://www.ddbj.nig.ac.jp/ddbj/code-e.html 1/7

Codes Used in Sequence Description

The nucleotide base codes that are used with the International Nucleotide Sequence Database is as follows.


Sequence data is expressed with small letters only. Capital letter will be automatically converted to small letter.

Symbol Meaning Explanation

a a adenine

c c cytosine

g g guanine

t t thymine in DNA; uracil in RNA

m a or c amino

r a or g purine

w a or t

s c or g

y c or t pyrimidine

k g or t keto

v a or c or g not t

h a or c or t not g

d a or g or t not c

b c or g or t not a

n a or c or g or t any

[References]

The Wayback Machine - https://web.archive.org/web/20190620171551/https://www.ddbj.nig.ac.jp/ddbj/code-e.html

Nucleotide

Nucleotide Base Codes

^
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Cornish-Bowden, A. Nucl Acid Res 13, 3021-3030 (1985)

Feature Table Definition: 7.4.1 Nucleotide base codes (IUPAC)

An example for description of the modified base in FEATURES line.

Example

      FEATURES             Location/Qualifiers
           modified_base   15
                           /mod_base="m2g"
      

Abbreviation Modified base description

ac4c 4-acetylcytidine

chm5u 5-(carboxyhydroxylmethyl)uridine

cm 2'-O-methylcytidine

cmnm5s2u 5-carboxymethylaminomethyl-2-thiouridine

cmnm5u 5-carboxymethylaminomethyluridine

dhu dihydrouridine

fm 2'-O-methylpseudouridine

gal q beta,D-galactosylqueuosine

gm 2'-O-methylguanosine

i inosine

i6a N6-isopentenyladenosine

m1a 1-methyladenosine

m1f 1-methylpseudouridine

m1g 1-methylguanosine

m1i 1-methylinosine

m22g 2,2-dimethylguanosine

m2a 2-methyladenosine

m2g 2-methylguanosine

Modified Base Abbreviations

^
Motif Exhibit 1011, Page 1069 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096

https://web.archive.org/web/20190620171551/https://www.ddbj.nig.ac.jp/ddbj/full_index-e.html
https://web.archive.org/web/20190620171551/https://www.ddbj.nig.ac.jp/ddbj/full_index-e.html#7.4.1
https://web.archive.org/web/20190620171551/https://www.ddbj.nig.ac.jp/ddbj/features-e.html#modified_base
https://web.archive.org/web/20190620171551/https://www.ddbj.nig.ac.jp/ddbj/qualifiers-e.html#mod_base


11/1/22, 3:38 PM DDBJ Codes Used in Sequence Description

https://web.archive.org/web/20190620171551/https://www.ddbj.nig.ac.jp/ddbj/code-e.html 3/7

Abbreviation Modified base description

m3c 3-methylcytidine

m4c N4-methylcytosine

m5c 5-methylcytidine

m6a N6-methyladenosine

m7g 7-methylguanosine

mam5u 5-methylaminomethyluridine

mam5s2u 5-methoxyaminomethyl-2-thiouridine

man q beta,D-mannosylqueuosine

mcm5s2u 5-methoxycarbonylmethyl-2-thiouridine

mcm5u 5-methoxycarbonylmethyluridine

mo5u 5-methoxyuridine

ms2i6a 2-methylthio-N6-isopentenyladenosine

ms2t6a N-((9-beta-D-ribofuranosyl-2-methyltiopurin-6-yl)carbamoyl)threonine

mt6a N-((9-beta-D-ribofuranosylpurine-6-yl)N-methyl-carbamoyl)threonine

mv uridine-5-oxyacetic acid methylester

o5u uridine-5-oxyacetic acid (v)

osyw wybutoxosine

p pseudouridine

q queuosine

s2c 2-thiocytidine

s2t 5-methyl-2-thiouridine

s2u 2-thiouridine

s4u 4-thiouridine

m5u 5-methyluridine

t6a N-((9-beta-D-ribofuranosylpurine-6-yl)carbamoyl)threonine

tm 2'-O-methyl-5-methyluridine

um 2'-O-methyluridine ^
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Abbreviation Modified base description

yw wybutosine

x 3-(3-amino-3-carboxypropyl)uridine, (acp3)u

OTHER Other (/note qualifier に修飾塩基を記載します)

[References]

Sprinzl, M. and Gauss, D.H. Nucl Acid Res 10, r1 (1982).(note that in Cornish_Bowden, A. Nucl Acid Res 13, 3021-3030 (1985)the IUPAC-IUB declined to

recommend a set of abbreviations for modified nucleotides)

Feature Table Definition: 7.4.2 Modified base abbreviations

The amino acid code that is used with the International Nucleotide Sequence Database is as follows.


These amino acids are described with one letter abbreviation in /translation qualifier of CDS feature. 


The listed amino acid abbreviations are legal values for qualifiers /transl_except and /anticodon.


Those that are not included in "Amino acid codes", please refer to Modified and unusual Amino Acids.

Abbreviation 1 letter abbreviation Amino acid name

Ala A Alanine

Arg R Arginine

Asn N Asparagine

Asp D Aspartic acid

Cys C Cysteine

Gln Q Glutamine

Glu E Glutamic acid

Gly G Glycine

His H Histidine

Ile I Isoleucine

Leu L Leucine

Amino Acid

Amino Acid Codes

^
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Abbreviation 1 letter abbreviation Amino acid name

Lys K Lysine

Met M Methionine

Phe F Phenylalanine

Pro P Proline

Pyl O Pyrrolysine

Ser S Serine

Sec U Selenocysteine

Thr T Threonine

Trp W Tryptophan

Tyr Y Tyrosine

Val V Valine

Asx B Aspartic acid or Asparagine

Glx Z Glutamic acid or Glutamine

Xaa X Any amino acid

Xle J Leucine or Isoleucine

TERM termination codon

[References]

IUPAC-IUB Joint Commission on Biochemical Nomenclature.Nomenclature and Symbolism for Amino Acids and Peptides. Eur. J. Biochem. 138: 9-37 (1984).

Feature Table Definition: 7.4.3 Amino acid abbreviations

For other amino acids, those that are not included in Amino Acid Codes, abbreviation listed below is used. All of these amino acids are described with one letter

abbreviation "X" in /translation qualifier of CDS feature.

Abbreviation Amino acid name

Aad 2-Aminoadipic acid

bAad 3-Aminoadipic acid

Modified and Unusual Amino Acids

^
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Abbreviation Amino acid name

bAla beta-Alanine, beta-Aminoproprionic acid

Abu 2-Aminobutyric acid

4Abu 4-Aminobutyric acid, piperidinic acid

Acp 6-Aminocaproic acid

Ahe 2-Aminoheptanoic acid

Aib 2-Aminoisobutyric acid

bAib 3-Aminoisobutyric acid

Apm 2-Aminopimelic acid

Dbu 2,4-Diaminobutyric acid

Des Desmosine

Dpm 2,2'-Diaminopimelic acid

Dpr 2,3-Diaminoproprionic acid

EtGly N-Ethylglycine

EtAsn N-Ethylasparagine

Hyl Hydroxylysine

aHyl allo-Hydroxylysine

3Hyp 3-Hydroxyproline

4Hyp 4-Hydroxyproline

Ide Isodesmosine

aIle allo-Isoleucine

MeGly N-Methylglycine, sarcosine

MeIle N-Methylisoleucine

MeLys 6-N-Methyllysine

MeVal N-Methylvaline

Nva Norvaline

Nle Norleucine

Orn Ornithine ^
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Abbreviation Amino acid name

OTHER Other ( (Amino acid not found in this list should be described in /note qualifier)

[References]

Feature Table Definition: 7.4.4 Modified and unusual Amino Acids

Last modified: 2018-02-09
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VIDEO CONTACT US

The Mikro Pulverizer® Hammer & Screen Mill is a high speed mechanical impact mill designed for continuous size reduction
of a wide range of materials down to D90 < 45 μm. This device has evolved into the preeminent industrial mill with
thousands of worldwide installations.

Design & Options:

Laboratory (1 HP) to production (200 HP) available
Process 250 gram batches up to 15 tons/hour
Economical milling to D90 < 45 µm

Easy to operate and maintain

Available in mild steel, stainless steel and with wear protection

Pressure shock resistant (PSR) models available
Various configurations available to produce a wide range of products and results

Very durable & reliable designs for years of production
Compact and easy to clean design

Suitable for Chemical, Pharmaceutical, Food, Mineral and Cosmetic applications
Cryogenic grinding possible


Description Materials Resources

The Mikro Pulverizer® consists of a high speed rotor assembly fitted with hammers. The grinding chamber is fitted with a cover containing a
multiple deflector liner and a retaining screen at the point of mill discharge.

A screw mechanism is often used to introduce feed material into the grinding chamber. The grinding process is affected by three basic
variables: the type of hammers, the rotor speed, and the size and shape of the screen opening.

There are two types of hammers: the “stirrup,” recommended where a fine particle size is desired; and the “bar,” which generates a coarser
grind with a minimum of fines. Both types are tipped at the wearing edge with various abrasion resistant alloys. Rotor speed affects the
fineness of the grind as follows: low speeds result in a coarse grind and high speeds produce a fine grind. Size and shape of the retaining
screen openings also affect the product. In general, a finer screen opening will result in a finer grind. The retaining screen does not function
as a sifting screen, except in coarse granulations.
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Controlled Particle Size

Optimum particle size reduction can greatly affect chemical reaction speeds, solubility, weight, color, volume, appearance and strength of
ground products. Mikro-Pulverizers® provide accuracy in particle size control because the grinding action is entirely mechanical. Once a mill is
set to deliver a certain product, it will continue to produce exactly the same result without adjustment.

Grind, Blend and Disperse

Mikro Pulverizers® grind, blend and disperse in a single operation. Intensive action thoroughly mixes dissimilar ingredients into a finished
product. Heat sensitive materials are handled by adjustment of mill speed, hammers, screen and discharge air relief, as well as with
pneumatic conveying. Conditioned air may be bled into a grinding chamber, or the feed may be pre-conditioned or chilled. The
MikroPulverizers® comes in many model sizes from small pilot scale to massive production models.

Related Products

Mikro Atomizer® Air
Classifying Mill

Mikro Bantam® Hammer
& Screen Mill

Mikro® UMP Universal
Milling System
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Hosokawa

About Us

Services

Educational Center

News
Events
Demonstration Videos

Applications

Size Reduction

Classification

Mixing & Blending

Granulation

Drying

Laboratory & Analytical
Equipment

Containment & Isolation
Coating & Bonding

Granulator & Cutting
Mills


Hosokawa Brands

Mikro

Alpine

Vrieco-Nauta

Micron

Stott / Vitalair

Polymer Systems


Industries Served

Chemical

Food

Pharmaceutical

Mineral

Cosmetics

Plastics


Other Departments

Aftermarket Parts &
Services

Custom Toll Processing

Other Offices

Hosokawa Polymer
Systems

Test Center

Contact Us

(800) 526 - 4491

10 Chatham Road

Summit, NJ 07901



 


Copyright © 2015 Hosokawa Micron Powder Systems | Site Map | Disclaimer | Terms

DEMONSTRATION VIDEOS
Visit our extensive video library 


LEARN FROM THE EXPERTS
See all our educational videos 
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Beef

Pork

 

Fish

 
 
 
 

 

There are basically two types of meat: dark and white.

Red, or dark meat is made up of muscles with fibers that are called slow-
twitch. These muscles are used for extended periods of activity, such as
standing or walking, and need a consistent energy source. The protein
myoglobin stores oxygen in muscle cells, which use oxygen to extract the
energy needed for constant activity. Myoglobin is a richly pigmented protein.
The more myoglobin there is in the cells, the redder, or darker, the meat.

When dark meat is cooked, myoglobin's color changes depending on what
the meat's interior temperature is. Rare beef is cooked to 140° F, and
myoglobin's red color remains unchanged. Above 140° F, myoglobin loses its
ability to bind oxygen, and the iron atom at the center of its molecular
structure loses an electron. This process forms a tan-colored compound
called hemichrome, which gives medium-done meat its color. When the
interior of the meat reaches 170° F, hemichrome levels rise, and the
myoglobin becomes metmyoglobin, which gives well-done meat its brown-
gray shade.

White meat is made up of muscles with fibers that are called fast-twitch.
Fast-twitch muscles are used for quick bursts of activity, such as fleeing
from danger. These muscles get energy from glycogen, which is also stored
in the muscles.

White meat has a translucent "glassy" quality when it is raw. When it's
cooked, the proteins denature and recombine, or coagulate, and the meat
becomes opaque and whitish.

Cows and pigs are both sources of dark meat, though pig is often called "the
other white meat." Pigs' muscles do contain myoglobin, but the
concentration is not as heavy as it is in beef. Chickens have a mixture of
both dark and white meat, and fish is mainly white meat.

Different types of meat require different cooking times. The best way to
determine if meat is done is to use a meat thermometer to check the
internal temperature. Beef can be cooked to a variety of temperatures: rare
(140° F), medium (160° F), and well-done (170° F). Pork, chicken, and fish

Motif Exhibit 1011, Page 1081 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096

https://web.archive.org/web/20021005023146/https://www.exploratorium.edu/cooking/index.html
https://web.archive.org/web/20021005023146/https://www.exploratorium.edu/index.html
https://web.archive.org/web/20021005023146/https://www.exploratorium.edu/cooking/candy/index.html
https://web.archive.org/web/20021005023146/https://www.exploratorium.edu/cooking/bread/index.html
https://web.archive.org/web/20021005023146/https://www.exploratorium.edu/cooking/eggs/index.html
https://web.archive.org/web/20021005023146/https://www.exploratorium.edu/cooking/pickles/index.html
https://web.archive.org/web/20021005023146/https://www.exploratorium.edu/cooking/meat/index.html
https://web.archive.org/web/20021005023146/https://www.exploratorium.edu/cooking/seasoning/index.html
https://web.archive.org/web/20021005023146/https://www.exploratorium.edu/cooking/meat/meat-chart.html
https://web.archive.org/web/20021005023146/https://www.exploratorium.edu/cooking/meat/meat-chart.html
https://web.archive.org/web/20021005023146/https://www.exploratorium.edu/cooking/meat/interactive-meat.html


11/13/22, 7:53 PM Science of Meat: What Gives Meat its Color?

https://web.archive.org/web/20021005023146/https://www.exploratorium.edu/cooking/meat/INT-what-meat-color.html 2/2

have less leeway. It's recommended that pork be cooked to 170° F, chicken
to 180° F, and fish to 165° F.

- - - Science of Cooking - - - Webcasts - - - Ask the Inquisitive Cooks - - - Share & Discuss -- - - - -

 

© Exploratorium | Use Policy | Privacy Policy
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Highlights

The C-4 and C-5 of 2-acetylthiazole were also derived from the carbons of glucose.

The potential of glyoxal in the formation of 2-acetylthiazole for the first time.

The formation pathways of 2-acetylthiazole were elucidated.

Abstract

2-Acetylthiazole possesses a nutty, cereal-like and popcorn-like aroma and a low odor threshold, and this
compound has been identified in some processed foods, while the formation pathway of 2-acetylthiazole
has not been clearly elucidated. Here, a model reaction of d-glucose and l-cysteine was constructed to
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investigate the formation pathway of 2-acetylthiazole. l-Cysteine, d-glucose and the corresponding
intermediates, namely, dicarbonyl compounds (DCs), were involved in the formation of 2-acetylthiazole
and detected by high-performance liquid chromatography with tandem mass spectrometry (HPLC-
MS/MS), high-performance ion chromatography (HPIC) and HPLC, respectively. The carbon module
labeling (CAMOLA) technique revealed that the C-4 and C-5 of 2-acetylthiazole were derived from the
carbons of glucose. The potential of glyoxal, which is degraded by glucose, to form 2-acetylthiazole was
revealed for the first time. A novel route to form 2-acetylthiazole by the reaction of glyoxal and
methylglyoxal produced by d-glucose with H S and NH  produced by l-cysteine was proposed.

Graphical abstract
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Volatile Character-Impact Sulfur Compounds and their Sensory Properties

Apr 6th, 2016 By Mans H. Boelens, Leo J. van Gemert

Volatile organic sulfur compounds are important constituents for the flavor of food, beverages and natural isolates.

Character-impact sulfur compounds have been found in foods (bread, potato and prepared meat), beverages (beer and coffee),

vegetables (aIlium species, truffle and radish), fruits (grapefruit, pineapple, grape, tomato, melon, passion fruit and black

currant) and natural isolates like essential oils, absolutes and oleoresins (rose, hop, galbanum, absinth, cassia, patchouli,

pepper, helichrysum and geranium). These character-impact sulfur compounds are, often in a certain low concentration,

characteristic for the sensory properties of the material. Although these facts are generally accepted in the flavor and

fragrance industry, still some questions can be put forward, namely:

l What are the identities of these compounds?

l What are their sensory properties? That is, what is their odor and flavor character and in which concentration can they be

perceived?

In this article we will try to answer these questions as much as possible mainly based on a survey of the available literature.

Click to download the complete article.
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Flavor Bites: Ethyl 3-hydroxybutyrate

The ingredient applies mostly to fruit flavors and often forms a significant component of the perception of freshness.
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Nov 2nd, 2022

3 Ways to Transform Citrus Critics into Connoisseurs
Citrus is one of the most prevalent flavors in the world, yet a large percentage of consumers remain unconvinced.

Discover three strategies to help transform these citrus critics into connoisseurs.

NEWS

Oct 21st, 2022

See The Latest Buzzing Headlines in Flavor and Fragrance

See which companies made headlines this week in F&F.
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Oct 20th, 2022

[video] Discover IFF NEO™ for Global Beverage Market Formulations

P&F+ connects with IFF’s RE-MASTER CITRUS™ innovation flavorist, Natalie Mordt-Sullivan, to discuss the usage and

versatility of IFF NEO™.

INGREDIENTS

Oct 19th, 2022

BioNootkatone, the Gold Standard for Natural Nootkatone

Woody, peely, and bursting with juicy nuance, BioNootkatone is an indispensable ingredient for natural citrus flavor

creation. Developed through biotechnology, it is sustainable and independent of the citrus supply chain.
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NEWS

Oct 17th, 2022

IFF Debuts Neo Citrus Portfolio

The IFF Neo collection of natural citrus flavors is developed for beverage applications, as well as in liquid and dry

formulations.

AUDIO

Oct 17th, 2022

[podcast] Two Sense: Flavorcon Speaker Cyndie Lipka Prepares to Take the Stage

Get a taste of Lipka's upcoming session with VCF Online and hear about what she's been up to lately!
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Full Record MARC Tags

000 03259cas a2200865 a 4500

001 11243861

005 20220220071021.0

008 800925c19809999ilumx p       0   a0eng  

010 __  |a  80648828

015 __  |a 014143372 |2 dnb

016 7_  |a 014143372 |2 DE-101

016 7_  |a 761059-2 |2 DE-600

016 7_  |a 9882897 |2 DNLM

016 7_  |a SR0060110 |2 DNLM

016 7_  |a 007522872 |2 Uk

022 0_  |a 0272-2666 |l 0272-2666 |y 0361-8587 |2 1

030 __  |a PEFLDI

032 __  |a 444110 |b USPS

035 __  |a (OCoLC)ocm06751162

037 __  |b Allured Publishing Corporation, 362 S. Schmale Rd., Carol Stream, IL 60188-2787

040 __  |a DLC |b eng |c DLC |d NSD |d DLC |d NSD |d OCL |d NST |d AIP |d NST |d NSD |d N

ST |d MXC |d AGL |d IUL |d OCL |d NLM |d OCLCQ |d GUA |d DLC |d GUA |d OCLCQ |

d GEBAY |d GBVCP |d UKMGB |d OCLCO |d OCLCQ |d OCLCF |d OCLCO |d DEBBG |

d OCLCO |d OCLCQ |d OCLCO |d OCLCA |d CAI |d OCLCA |d MNU |d OCLCO

042 __  |a pcc |a nsdp

050 00  |a TP983 |b .A425

070 0_  |a TP983.A1P4

Search Navigation 3 of 3

PERIODICAL OR NEWSPAPER

Perfumer & flavorist
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072 _0  |a Q000

082 0_  |a 668/.54/05

210 0_  |a Perfum. flavor.

222 _0  |a Perfumer & flavorist

245 00  |a Perfumer & flavorist.

246 3_  |a Perfumer and flavorist

246 13  |a P & F

260 __  |a Wheaton, IL : |b Allured Pub. Corp., |c ©1980-

300 __  |a volumes : |b illustrations ; |c 28 cm

310 __  |a Twelve times a year, |b 2006-

321 __  |a Bimonthly, |b 1980-2003

321 __  |a Eight times a year, |b 2004-2005

336 __  |a text |b txt |2 rdacontent

337 __  |a unmediated |b n |2 rdamedia

338 __  |a volume |b nc |2 rdacarrier

362 0_  |a Vol. 5, no. 1 (Feb./Mar. 1980)-

500 __  |a Published: Carol Stream, IL, <1998->

588 __  |a Latest issue consulted: Vol. 31, no. 4 (spring 2006).

590 __  |a SERBIB/SERLOC merged record

650 _0  |a Perfumes |v Periodicals.

650 _0  |a Flavoring essences |v Periodicals.

650 _0  |a Flavoring essences.

650 _2  |a Prefume.

650 _2  |a Flavoring Agents

650 _6  |a Parfums |v Périodiques.

650 _6  |a Essences (Art culinaire) |v Périodiques.

650 _6  |a Aromatisants |v Périodiques.

650 _6  |a Aromatisants.

650 _7  |a Flavoring essences. |2 fast |0 (OCoLC)fst00927112

650 _7  |a Perfumes. |2 fast |0 (OCoLC)fst01057972

650 _7  |a Gewürz |2 gnd

650 _7  |a Parfümherstellung |2 gnd

650 _7  |a Zeitschrift |2 gnd

655 _2  |a Periodical

655 _7  |a Periodicals. |2 fast |0 (OCoLC)fst01411641

770 0_  |t Perfumer & flavorist. Industry directory |w (DLC) 2005205847 |w (OCoLC)49342925

780 00  |t Perfumer & flavorist international |x 0361-8587 |w (DLC)

LC Catalog - Item Information (MARC Tags) https://catalog.loc.gov/vwebv/staffView?searchId=23087&recPointer=...
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CALL NUMBER TP983 .A425

Set 1

Request in Jefferson or Adams Building Reading Rooms

Status Not Charged

Older receipts v.5:no.1-v.16:no.1 (1980:Feb./Mar.-1991:Jan./Feb.), v.16:no.3-v.26

(1991:May/June-2001:Dec.)

v.29:no.1-v.30:no.2 (2004:Jan./Feb.-2005:Mar./Apr.), v.31:no.1

(2006:Jan./Feb.), v.31:no.4-v.31:no.6 (2006:spring-2006:June)

CALL NUMBER TP983 .A425

Copy 1

80648834 |w (OCoLC)2144503

850 __  |a CaOTU |a DLC |a DNAL |a InU |a NcU-H |a NjR |a TxU

853 20  |8 1 |a v. |b no. |u 6 |v r |i (year) |j (month/month) |w b |x 01/02

863 41  |8 1.1 |a <28> |b <1> |i <2003> |j <01/02>

853 20  |8 2 |a v. |b no. |u 8 |v r |i (year) |j (month/month) |w 8 |x 01/02

863 41  |8 2.1 |a 29 |b 1 |i 2004 |j 01/02

853 20  |8 3 |a v. |b no. |u 12 |v r |i (year) |w 12

863 41  |8 3.1 |a 31 |b 1 |i 2006

890 __  |a Perfumer & flavorist. (Allured Pub. Corp.) Wheaton, IL. |i 80-648828

906 __  |a 7 |b cbc |c serials |d 2 |e ncip |f 19 |g n-oclcserc

920 __  |a Keep 1

955 __  |a Item 00294666916 received in CCS 2010-04-16 |a Item 00294666916 left CCS

2010-04-22

984 __  |a srvf |d 2001-08-30

991 __  |b c-GenColl |h TP983 |i .A425 |w SERIALS

992 __  |b SER |w SERLOC

Request this Item  LC Find It

Item Availability

LC Catalog - Item Information (MARC Tags) https://catalog.loc.gov/vwebv/staffView?searchId=23087&recPointer=...
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Unbound issues

Request in Newspaper & Current Periodical Reading Room (Madison LM133)

Status Not Charged

LC Catalog - Item Information (MARC Tags) https://catalog.loc.gov/vwebv/staffView?searchId=23087&recPointer=...

4 of 4 11/15/2022, 3:39 PM

Motif Exhibit 1011, Page 1103 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096



 

 

Attachment 69c  

Motif Exhibit 1011, Page 1104 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096



The Library of Congress
>> Go to Library of Congress Online

Catalog

LC control no.: sh2010105517

LCCN Permalink: https://lccn.loc.gov/sh2010105517

HEADING: Perfumes Periodicals

000 00460cz a2200169n 450

001 8229720

005 20110729163829.0

008 100330|| anannbabn |n ana

010 __ |a sh2010105517

035 __ |a (DLC)461982

035 __ |a (DLC)sh2010105517

040 __ |a DLC |b eng |c DLC

150 __ |a Perfumes |v Periodicals

667 __ |a Record generated for validation purposes.

670 __ |a Work cat.: Parfümerie und Kosmetik, 1938-1999

906 __ |t 8888 |u tc00 |v 0

953 __ |a tc00

Save, Print or Email Records (View Help)

Select Download Format: Text (Labelled Display) Press to SAVE or PRINT

Email Text (Labelled Display) to:
Press to SEND EMAIL

Help - Search - Search History - Headings List - Start Over

Library of Congress
URL: https://www.loc.gov/

Mailing Address:
101 Independence Ave,
S.E.
Washington, DC 20540

Library of Congress Authorities
URL: http://authorities.loc.gov/

Library of Congress Online Catalog
URL: https://catalog.loc.gov/

Questions, comments, error reports: Contact Us

MARC Display (Library of Congress Authorities) https://authorities.loc.gov/cgi-bin/Pwebrecon.cgi?AuthRecID=822972...

1 of 1 11/15/2022, 4:00 PM
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11/15/22, 4:25 PM Beyond Meat vs. Impossible Foods: The very real battle between the biggest ‘fake-meat’ competitors - Klue

https://web.archive.org/web/20220331013638/https://klue.com/blog/beyond-meat-vs-impossible-foods-the-very-real-battle-between-the-biggest-fake-meat-competitors 1/11

The Wayback Machine - https://web.archive.org/web/20220331013638/https://klue.com/blog/beyond-meat-vs-impossible-foods-the-very-re…

PRODUCT MARKETING (HTTPS : / /WEB .ARCHIVE .ORG /WEB /20220331013638 /HTTPS : / /KLUE .COM /BLOG /CATEGORY /MARKETING )

Beyond Meat vs. Impossible Foods: The very real battle

between the biggest ‘fake-meat’ competitors

Adam McQueen

As is my usual routine, I watched an embarrassing amount of basketball over the weekend. You know the days where

you sit for so long that all you have to show for your past eight hours of existence is a full body imprint on the couch.

I’d say I’m ashamed to admit this, but anyone who knows me won’t be surprised at all.

More importantly, there are three big questions that have been bouncing around my brain following an ungodly amount

of television consumption.

How can anyone think playoff basketball isn’t the best?

What species is LeBron, because he’s definitely not human?

Does every single restaurant now boast a plant-based meat alternative?

Nearly every single food-related commercial I sat through advertised their newest plant-based alternative. Starbucks.

Burger King. McDonald’s.

You name it, and they’re likely spending serious advertising money to showcase their newest plant-based recipes.

LEARN WHY

(HTTPS://WEB.ARCHIVE.ORG/WEB/20220331013638/HTTPS://KLUE.COM/SALESFORCE)

(/web/20220331013638/https://klue.com/)
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11/15/22, 4:25 PM Beyond Meat vs. Impossible Foods: The very real battle between the biggest ‘fake-meat’ competitors - Klue

https://web.archive.org/web/20220331013638/https://klue.com/blog/beyond-meat-vs-impossible-foods-the-very-real-battle-between-the-biggest-fake-meat-competitors 2/11

It got me thinking: how big has this market gotten, and who’s cashing in?

As it turns out, there’s some very real competition happening in the ‘fake-meat’ world.

(https://web.archive.org/web/20220331013638mp_/https://go.klue.com/cs/c/?cta_guid=605cbdb2-5a1e-421d-bb2d-

f453ca3af543&signature=AAH58kFQ6eK69odyfyiGe2wAX2PxadsGVw&placement_guid=e198ad49-3605-4fe6-

8ae6-a57796a07150&click=b3361766-82cd-45b5-a457-

7881667e4095&hsutk=&canon=https%3A%2F%2Fklue.com%2Fblog%2Fbeyond-meat-vs-impossible-foods-the-very-

real-battle-between-the-biggest-fake-meat-

competitors&portal_id=2241989&redirect_url=APefjpFUR1CxsqB9CaEfwUx0TBhRc0bslGLphS5gsnpfsfprMQZIC4-

MJcASi5lqNc2-TrsnVBIROQtwh9QF9ePcuHfZNQkKKfxV2G87iRX4FefNK7Vrq7kPDY9jYHe6XhMSP5w6bA-P)

Who sits atop the meatless food chain?

According to Bloomberg,

(https://web.archive.org/web/20220331013638/https://www.bloomberg.com/news/articles/2021-04-16/beyond-meat-

bynd-impossible-foods-battle-over-future-of-fake-meat-industry) the market for plant-based meat alternatives is

expected to reach $450 billion by 2040. In the U.S. alone, plant-based meat sales grew by 45%,

(https://web.archive.org/web/20220331013638/https://www.fooddive.com/news/plant-based-food-worth-7b-in-2020-

posting-27-growth/597865/) for a total of $1.4 billion.

And leading the way for this plant-based revolution has been Beyond Meat. The company established themselves in

2009 and enjoyed a significant first mover advantage as the first to market with mainstream ‘meatless meat’ products.

Beyond’s products are found in 42,000 U.S. restaurants, 80+ international markets, and account for 22% of the

frozen/refrigerated retail meat alternatives. After going public in 2019, the company quickly blew up to a $13 billion

valuation.
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https://web.archive.org/web/20220331013638/https://www.forbes.com/sites/oliviergarret/2019/09/11/missed-out-on-beyond-meat-buy-these-2-ipos-this-week/?sh=5212d3a31b60


11/15/22, 4:25 PM Beyond Meat vs. Impossible Foods: The very real battle between the biggest ‘fake-meat’ competitors - Klue

https://web.archive.org/web/20220331013638/https://klue.com/blog/beyond-meat-vs-impossible-foods-the-very-real-battle-between-the-biggest-fake-meat-competitors 3/11

(https://web.archive.org/web/20220331013638/https://www.forbes.com/sites/oliviergarret/2019/09/11/missed-out-on-

beyond-meat-buy-these-2-ipos-this-week/?sh=5212d3a31b60) They were considered disruptors in the market, trying to

make a dent in the gargantuan (and seemingly unsustainable) meat industry.

Meat alternatives were nothing new. But Beyond’s strategy was. Rather than confining themselves to the niche

vegetarian audience, Beyond targeted the much larger market of meat-eaters.

No alt text provided for this image

Vox wrote in a 2019 article,

(https://web.archive.org/web/20220331013638/https://www.vox.com/2019/5/28/18626859/meatless-meat-explained-

vegan-impossible-burger) that Beyond’s strategy was to “ensure that their product has the flavour, macronutrient

balance, and cooking experience of meat.”

If they could nail these key parts of their food and cater more towards meat-eaters, not only did it create a much larger

total addressable market of consumers, but their product would already be differentiated within that market.

As it turned out, the feel-good ethical and health reasons for consuming meat alternatives actually helped their product

stand out far better than having to compete against other vegetarian food options.

They even commissioned the University of Michigan to research and compare the environmental impact of producing

a Beyond Burger and a regular beef patty.

(https://web.archive.org/web/20220331013638/http://css.umich.edu/publication/beyond-meats-beyond-burger-life-

cycle-assessment-detailed-comparison-between-plant-based) Talk about some data-backed marketing!
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11/15/22, 4:25 PM Beyond Meat vs. Impossible Foods: The very real battle between the biggest ‘fake-meat’ competitors - Klue

https://web.archive.org/web/20220331013638/https://klue.com/blog/beyond-meat-vs-impossible-foods-the-very-real-battle-between-the-biggest-fake-meat-competitors 4/11

No alt text provided for this image

Beyond set out to lower the barrier to turn meat-eaters into consumers, and their distribution strategy followed suit.

Their focus was to make plant-based alternatives mainstream.

“The promise there was, ‘we’re going to have plant-based protein’, we’re not going to sell it in the frozen veggie food

aisle, we’re going to sell it in the meat aisle of the grocery store, we’re going to go to restaurants, we’re going to go to

retail. We’ll expand our distribution and go overseas. There’s a constant flow of product innovation and a constant

expansion of product distribution,” said Al Root, Sr. Writer at Barron’s on ‘The Readback’ podcast.

(https://web.archive.org/web/20220331013638/https://open.spotify.com/episode/3Z3LUxciFHyE5BH51kZiRz)

Beyond’s partnership with dine-in restaurants was a strong brand play, and it also normalized their product to meat-

eaters. While some consumers might be skeptical about cooking it themselves, there’s more comfort in trying it at a

restaurant.

Although this strategy allowed Beyond to climb atop of the meatless food chain and make a dent in the larger meat

industry, the early success of their approach has paved the way for serious competition to enter the fray.

Impossible Foods are coming for the crown
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https://web.archive.org/web/20220331013638/https://klue.com/blog/beyond-meat-vs-impossible-foods-the-very-real-battle-between-the-biggest-fake-meat-competitors 5/11

Just like my weekend viewing showcased the new generation of hoopers that are in line to take over the league from

the elder statesmen, there are newer plant-based meat alternatives that are taking bites out of Beyond Meat’s lead.

Their competitive advantage in terms of having a monopoly of power in the market has been dwindling, and Impossible

Foods has emerged as their most serious competitor. There are two main reasons why Impossible has made inroads.

The pandemic dip

Beyond’s strategy to place their product within dine-in restaurants took a significant hit due to the pandemic.

Their revenue split from big restaurants to small operators went from 30%-70% in 2019, to 42%-58% in mid 2020.

(https://web.archive.org/web/20220331013638/https://www.bloomberg.com/news/articles/2021-04-16/beyond-meat-

bynd-impossible-foods-battle-over-future-of-fake-meat-industry) And this revenue change wasn’t because of adding

large chains, but due to the rapid decline in smaller businesses.

Meanwhile, the majority of Impossible Food’s initial partnerships were with large chain restaurants that offered drive-

thru and delivery options. These distributors were more resilient during the pandemic, allowing Impossible to scale

quickly and reduce costs.

Beyond is now pivoting towards larger chain partnerships, most notably with McDonalds and Yum Brands!, but they’re

in the unfamiliar territory of playing catch-up.

Pricing wars in the battle for market share

When a first mover like Beyond has a monopoly advantage, they can price its product without the competitive

pressures from a rival.

It’s a necessary evil for consumers as the Rutgers Business Review explains

(https://web.archive.org/web/20220331013638/https://rbr.business.rutgers.edu/article/sustaining-first-mover-

advantage-fast-growing-meat-substitute-market):

“The first-mover spends a considerable amount of time and resources in creating and introducing its product in the

market.”
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But, this high price point limits your consumer base. And while Beyond’s strategic decision to compete against meat

products has paid off, they were still a long way away from matching cheap meat prices.

Meanwhile, Impossible Food’s rapid growth over the pandemic — hitting production records and achieving greater

economies of scale — allowed them to drastically slash their prices by 20% in restaurants and grocery stores earlier this

year in an attempt to better compete with meat. They made their product more buyable to the broader consumer base,

and with an eye on taking advantage of Beyond’s leader status.

“We were thinking about cost reductions and getting to the cost structure of commodity ground beef from the very

beginning,” said David Lee, chief financial officer of Impossible Foods, in an interview with Vox.

(https://web.archive.org/web/20220331013638/https://www.vox.com/future-perfect/2021/2/2/22260454/impossible-

foods-burger-plant-based-meat) “We knew that if we had the best product at the same cost, then consumers would

vote with their stomachs.”

The more competition… the better?

While Impossible Foods has stolen market share from Beyond in the meat alternative space, ultimately the roadmap

that Beyond has set out actually means that these competitors are working in lockstep.

Yes, they’re competing against each other as the preeminent meat alternative, but both are angling to take market

share from agricultural companies producing animal meats.

Considering that plant-based meats are only an estimated 3% of packaged meat sales in the U.S.,

(https://web.archive.org/web/20220331013638/https://www.bloomberg.com/news/articles/2021-04-16/beyond-meat-

bynd-impossible-foods-battle-over-future-of-fake-meat-industry) the rise in meat alternative competition can lift all

boats. Beyond’s year-over-year sales growth continues to accelerate despite their market share shrinking.

And many other companies — even massive meat producers — are now creating their own meatless product lines,

(https://web.archive.org/web/20220331013638/https://www.forbes.com/sites/greatspeculations/2020/09/14/competit

ion-will-eat-beyond-meat-alive/?sh=63fc73b02946) allowing even more consumers to try plant-based options.

—
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The lessons of Beyond’s approach are applicable across any business. They thought about their competitive set

beyond just the narrow scope of the vegetarian meat market — they went after all meats. Being able to see the forest

from the trees is how unicorn businesses are born.

And now Beyond has paved the way for competitors to flood the market, which isn’t bad for them either! As the

established leader that still possesses the best brand awareness amongst customers, more products in the category

will only help. As Crispin Read mentioned in his article, ‘Positioning Done Right’:

(https://web.archive.org/web/20220331013638/https://www.productmarketinghive.com/positioning-done-right-are-

you-marketing-your-competitor/)

“A challenger in a competitive market is guilty until proven innocent. The leader is the obvious choice. If you fail to

differentiate, buyers will assume that there is no difference, and buy from the leader.”

However, Beyond must continue innovating its product, distribution, and partnerships in order to hold off competitors

like Impossible from taking not only a slice of the pie, but the whole damn thing.

(https://web.archive.org/web/20220331013638mp_/https://go.klue.com/cs/c/?cta_guid=3143f95b-62eb-4244-92c8-

37f7068532a1&signature=AAH58kEm8vn8VCmWpaHtGzaWCZ8bVGXsBA&placement_guid=6012b18f-646b-4771-

a4d9-554ad220ee1f&click=52694b31-3846-42da-9009-

8b29f7c2e10d&hsutk=&canon=https%3A%2F%2Fklue.com%2Fblog%2Fbeyond-meat-vs-impossible-foods-the-very-
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3 MIN

5 Tips to Improve Your Sales Battlecards
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COMPETITIVE ENABLEMENT
7 MIN

Eight Competitive Intelligence Examples in

Practice

(https://web.archive.org/web/20220331013638/https://klue.com/blog/eight-
competitive-intelligence-examples-in-practice)


 SALES
6 MIN

Is Sales Really the Great Equalizer for Women?
(https://web.archive.org/web/20220331013638/https://klue.com/blog/why-
sales-needs-more-women)
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Blog (/web/20220331013638/https://klue.com/blog) > Product Marketing

(https://web.archive.org/web/20220331013638/https://klue.com/blog/category/marketing)

(https://web.archive.org/web/20220331013638/https://klue.com/blog/netflix-

competitive-advantage)
 12 min

Netflix first-mover status was a competitive

advantage. But HBO Max, Disney+ and others

are quickly catching up in the streaming wars.

COMPETITIVE ENABLEMENT

Why HBO Max Will Dominate

Netflix within 10 Years
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Sales Landmines and the quick dismiss are

essential tactics in competitive selling. Learn

and leverage the crucial differences between

them.

Ben Ronald
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Abstract

Hydrocolloids are widely used in many food

formulations to improve quality attributes and shelf-

life. The two main uses are as thickening and gelling

agents. As thickening agents, they find uses in soups,

gravies, salad dressings, sauces and toppings while as

gelling agents, they are extensively used in products

like jam, jelly, marmalade, restructured foods and

low sugar/calorie gels. The role of specific

hydrocolloids for thickening and for gel formation is

reviewed pinpointing specific applications in food

formulations and for product development.
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mms_mad_ids:

997734673602122, 991021972565302122


mms_ml_ids:

993163333402124, 991012383187802124


mms_osh_ids:

992953413502126, 991004575324202126


mms_ww_ids:

996688913702133, 991015497935702133


mms_ec_ids:

99925243618302134


mms_lc_ids:

991016449443802125


mms_pl_ids:

99901304316302127


mms_plt_ids:

991013472276602128


mms_rf_ids:

991013775850402129


mms_sf_ids:

991014916771502130


mms_st_ids:

991013508565402131
 Motif Exhibit 1011, Page 1147 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096



10/23/22, 5:24 PM Staff details - Journal of agricultural and food chemistry - UW-Madison Libraries

https://search.library.wisc.edu/catalog/999542484302121/staff 11/11

99 0 3508565 0 3 


mms_sup_ids:

99916320065102132


Motif Exhibit 1011, Page 1148 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096



 

 

Attachment 73b  

Motif Exhibit 1011, Page 1149 of 1241

Case No.: IPR2023-00206 
U.S. Patent No. 9,943,096



_     OCLC   1800249 No holdings in XXX - 596 other holdings   __ 
 

_
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Continuing Resources  

    Re
c 
Stat   

c 
    En
tere
d   

197
412
24 

    Re
place
d   

2021110
9100312
.6 

 _
_ 

 

__     Type   a      ELvl         Srce   c      GPub         Ctrl         Lang   eng  __ 
__     BLvl   s      Form         Conf   0      Freq   w      MRec         Ctry   pau  __ 
__     S/L   0      Orig         EntW         Regl   r      Alph   a  __ 

  

__     Desc         SrTp   p      Cont           DtSt   c      Dates   1953 , 9999  
  

010    a  55005942  
040    North Carolina Univ. Library $b eng $c DLC $d NSD $d OCL $d DLC $d NSD $d OCL $d NSD $d OCL 
$d SER $d RCS $d AIP $d OCL $d AIP $d NST $d AGL $d NST $d OCL $d NST $d DLC $d NSD $d MYG $d IUL 
$d GUA $d OCLCQ $d MXC $d GUA $d LVB $d DLC $d UMC $d CIT $d OCLCQ $d OCLCF $d WIC $d OCLCO 
$d OCLCQ $d OCLCO $d I8M $d OCLCO $d CNUTO $d PIFPO $d NLM $d OCLCO $d OCLCQ $d CSJ $d 
OCLCA $d OCLCQ $d GILDS $d CPO $d OCLCQ $d OCLCO $d OCLCA $d CGU $d HUELT $d OCLCQ $d 
OCLCO $d L2U $d DLC 
012    3 $b 3 $d 7 $e n $f - $g p $h - $i 8710 $j 0 $k 1 $l 1 $m 1 
016 7  0374755 $2 DNLM 
016 7  J10820000 $2 DNLM 
019    1754419 $a 186609662 $a 246771138 $a 604577759 $a 822657544 $a 860146850 $a 945482747 
$a 1082122891 $a 1109853188 $a 1114932902 
022 0  0021-8561 $l 0021-8561 $2 1 
030    JAFCAU 
032    278000 $b USPS 
042    pcc $a nsdp 
050 00 S583 $b .J6 
060 00 W1 $b JO534D 
070 0  381 $b J8223 
082 04 630.2405 
090    $b  
210 0  J. agric. food chem. 
222  0 Journal of agricultural and food chemistry 
245 00 Journal of agricultural and food chemistry. 
246 17 Agricultural and food chemistry 
260    [Easton, Pa.] $b [American Chemical Society, Books and Journals Division] 
300    volumes $b illustrations $c 31 cm 
310    Weekly, $b 2012- 
321    Biweekly, $b 2002-2011 
321    Monthly, $b <Dec. 1990-2001 
321    Bimonthly, $b Jan./Feb. 1960-Nov./Dec. 1989 
321    Monthly, $b 1955-1959 
321    Biweekly, $b Apr. 1, 1953-<Dec. 22, 1954 
336    text $b txt $2 rdacontent 
337    unmediated $b n $2 rdamedia 
338    volume $b nc $2 rdacarrier 
362 0  v. 1- Apr. 1, 1953- 
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510 2  Chemical abstracts $x 0009-2258 
525    Some issues <1978-Jan. 1995 accompanied by supplementary material on microfiche; Feb. 1995-
<Feb. 1998, by supporting information on microfiche; current (1995- ) supporting information also 
available online. 
530    Also issued on microfiche, microfilm, and online. 
550    Volumes for 1953-<54 published by the American Chemical Society; <Jan./Feb. 1976- by the Books 
and Journals Division, American Chemical Society. 
650  0 Agricultural chemistry $v Periodicals. 
650  0 Food $x Analysis $v Periodicals. 
650  0 Plants $x Nutrition $v Periodicals. 
650  2 Chemistry, Agricultural. $0 (DNLM)D002622 
650  2 Food-Processing Industry. $0 (DNLM)D005525 
650  6 Chimie agricole $v Périodiques. 
650  6 Aliments $x Analyse $v Périodiques. 
650  6 Plantes $x Nutrition $v Périodiques. 
650  7 58.34 food technology. $0 (NL-LeOCL)07760671X $2 bcl 
650  7 Agricultural chemistry. $2 fast $0 (OCoLC)fst00800560 
650  7 Food $x Analysis. $2 fast $0 (OCoLC)fst00930460 
650  7 Plants $x Nutrition. $2 fast $0 (OCoLC)fst01066060 
655  2 Periodical. $0 (DNLM)D020492 
655  7 Periodicals. $2 fast $0 (OCoLC)fst01411641 
655  7 Periodicals. $2 lcgft 
710 2  American Chemical Society. $b Books and Journals Division. 
776 08 $i Online version: $t Journal of agricultural and food chemistry (Online) $x 1520-5118 $w (DLC)sn 
98004593 $w (OCoLC)39281168 
850    CPT $a DLC $a DNAL $a DNGA $a ICRL $a InU $a NN $a NRU $a NcRS $a OrU-S 
856 41 $u http://pubs.acs.org/journals/jafcau/index.html  
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MARC Bibliographic Record

LEADER 02945cas a2200781 a 4500

001 997734673602122

005 20150313114717.0

008 741224c19539999paumr1p 0uuua0eng c

010    $aa 55005942

019    $a01754419

022 0_ $a0021-8561

030    $aJAFCAU

032    $a278000$bUSPS

035    $a(OCoLC)ocm01800249

035    $9ADX4328UW

035    $a773467

035    $a(WU)773467-uwmadisondb
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035    $z(OCoLC)01754419

035    $a(EXLNZ-01UWI_NETWORK)999542484302121

040    $aNorth Carolina Univ.
Library$beng$cDLC$dNSD$dOCL$dDLC$dNSD$dOCL$dNSD$dOCL$dSER$dRCS$dAIP$dOCL$dAIP$dCRL

042    $alc$ansdp

050 0_ $aS583$b.J6

060 0_ $aW1 JO534D

069 1_ $aJ10820000

082    $a630.2405

090    $aS583$b.J6

210 0_ $aJ. agric. food chem.

222 _0 $aJournal of agricultural and food chemistry

245 00 $aJournal of agricultural and food chemistry.

246 17 $aAgricultural and food chemistry

260    $aEaston, Pa. :$bAmerican Chemical Society, Books and Journals Division.

300    $avolumes :$billustrations ;$c31 cm
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310    $aMonthly

321    $aBimonthly,$b<, Jan./Feb. 1976-?>

321    $aBiweekly,$bApr. 1, 1953-<Dec. 22, 1954>

336    $atext$btxt$2rdacontent

337    $aunmediated$bn$2rdamedia

338    $avolume$bnc$2rdacarrier

362 1_ $aBegan with Apr. 1, 1953 issue.$zCf. OCLC.

500    $aDescription based on: Vol. 25, no. 1 (Jan.-Feb. 1977); title from cover.

500    $a"An American Chemical Society publication."

500    $aPlace of publication varies.

530    $aAlso available on the Internet.

530    $aAlso available on microfiche and microfim.

510 2_ $aBiological abstracts$x0006-3169

510 2_ $aBibliography of agriculture$x0006-1530

510 2_ $aChemical abstracts$x0009-2258
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510 2_ $aCoal abstracts$x0309-4979

510 2_ $aEnergy information abstracts$x0147-6521

510 2_ $aEnergy research abstracts$x0160-3604

510 2_ $aEnvironment abstracts$x0093-3287

510 2_ $aExcerpta medica

510 0_ $aIndex medicus$x0019-3879

510 2_ $aInternational aerospace abstracts$x0020-5842

510 0_ $aNuclear science abstracts$x0029-5612

510 2_ $aPESTDOC

510 2_ $aRINGDOC

510 2_ $aSelected water resources abstracts$x0037-136X

510 2_ $aVETDOC

550    $aVols. for 1953-<54> published by the American Chemical Society; <Jan./Feb. 1976-> by
the Books and Journals Division, American Chemical Society.

650 _0 $aAgricultural chemistry$vPeriodicals.

650 _0 $aFood$xAnalysis$vPeriodicals.
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650 _0 $aPlants$xNutrition$vPeriodicals.

650 _2 $aFood$xchemistry$vperiodicals.

650 _2 $aChemistry, Agricultural$vperiodicals.

710 2_ $aAmerican Chemical Society.

710 2_ $aAmerican Chemical Society.$bBooks and Journals Division.

776 1_ $tJournal of agriculture and food chemistry$x0021-8561$w(OCoLC)07385304

997    $aMARCIVE

LEADER -----nas--2200793-a-4500

001 991021972565302122

005 20220219213019.0

006 m-----o--d--------

007 cr-cnu||||||||

008 980414c19539999dcuwr-pso-----0---a0eng-c

010    $asn 98004593

022    $a1520-5118
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035    $a(DE-599)ZDB1483109 0

035    $a(OCoLC)39281168

035    $a(CKB)954925410802

035    $a(CONSER)sn-98004593-

035    $a(EXLCZ)99954925410802

042    $ansdp$apcc

050 00 $aS583

060 0_ $aW1 JO534D

082 10 $a630$213

210    $aJ AGRIC FOOD CHEM

210    $aJ AGR FOOD

210    $aJ AGR FOOD CHEM

210    $aJOURNAL OF AGRICULTURAL & FOOD CHEMISTRY

210    $aJ. AGRIC. FOOD CHEM

210 0_ $aJ. agric. food chem.$b(Online)
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222 _0 $aJournal of agricultural and food chemistry$b(Online)

245 00 $aJournal of agricultural and food chemistry.

246 30 $aAgricultural and food chemistry

260    $aWashington, DC :$bAmerican Chemical Society,$c1953-

300    $a1 online resource

310    $aWeekly,$b2012-

321    $aBiweekly,$b2002-2011

321    $aFrequency varies,$b1953-2001

336    $atext$btxt$2rdacontent

337    $acomputer$bc$2rdamedia

338    $aonline resource$bcr$2rdacarrier

362 1_ $aPrint began with vol. 1, no. 1 (Apr. 1953).

500    $aRefereed/Peer-reviewed

525    $aSome issues accompanied by supplementary materials or supporting information.

588    $aDescription based on print version record, (ACS Publications, viewed Aug. 29, 2006);
title from contents page.
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588    $aLatest issue consulted: Volume 69, issue 43 (November 3, 2021), (ACS Publications,
viewed Nov. 9, 2021).

650 _0 $aAgricultural chemistry$vPeriodicals.

650 _0 $aFood$xAnalysis$vPeriodicals.

650 _0 $aPlants$xNutrition$vPeriodicals.

650 _0 $aAgricultural chemistry.

650 _0 $aFood$xAnalysis.

650 _2 $aChemistry, Agricultural

650 _2 $aFood Analysis

650 _2 $aPlants$xchemistry

650 _6 $aChimie agricole$vPériodiques.

650 _6 $aAliments$xAnalyse$vPériodiques.

650 _6 $aPlantes$xNutrition$vPériodiques.

650 _6 $aChimie agricole.

650 _6 $aAliments$xAnalyse.

650 _7 $aAgricultural chemistry.$2fast$0(OCoLC)fst00800560
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650 _7 $aFood$xAnalysis.$2fast$0(OCoLC)fst00930460

650 _7 $aPlants$xNutrition.$2fast$0(OCoLC)fst01066060

655 _0 $aElectronic journals.

655 _2 $aPeriodical

655 _7 $aPeriodicals.$2fast$0(OCoLC)fst01411641

776    $x0021-8561

710 2_ $aAmerican Chemical Society.

906    $aJOURNAL

MMS IDs

Document ID:

999542484302121


Network Electronic IDs:

9911025072902121, 9910513357102121


Network Physical IDs:

999542484302121


mms_gb_ids:

99785553402123, 991006765011702123
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mms_mad_ids:

997734673602122, 991021972565302122


mms_ml_ids:

993163333402124, 991012383187802124


mms_osh_ids:

992953413502126, 991004575324202126


mms_ww_ids:

996688913702133, 991015497935702133


mms_ec_ids:

99925243618302134


mms_lc_ids:

991016449443802125


mms_pl_ids:

99901304316302127


mms_plt_ids:

991013472276602128


mms_rf_ids:

991013775850402129


mms_sf_ids:

991014916771502130


mms_st_ids:

991013508565402131
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mms_sup_ids:

99916320065102132
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_     OCLC   1800249 No holdings in XXX - 596 other holdings   __ 
 

_
_ 

                                                                                               
                                                                       

Continuing Resources  

    Re
c 
Stat   

c 
    En
tere
d   

197
412
24 

    Re
place
d   

2021110
9100312
.6 

 _
_ 

 

__     Type   a      ELvl         Srce   c      GPub         Ctrl         Lang   eng  __ 
__     BLvl   s      Form         Conf   0      Freq   w      MRec         Ctry   pau  __ 
__     S/L   0      Orig         EntW         Regl   r      Alph   a  __ 

  

__     Desc         SrTp   p      Cont           DtSt   c      Dates   1953 , 9999  
  

010    a  55005942  
040    North Carolina Univ. Library $b eng $c DLC $d NSD $d OCL $d DLC $d NSD $d OCL $d NSD $d OCL 
$d SER $d RCS $d AIP $d OCL $d AIP $d NST $d AGL $d NST $d OCL $d NST $d DLC $d NSD $d MYG $d IUL 
$d GUA $d OCLCQ $d MXC $d GUA $d LVB $d DLC $d UMC $d CIT $d OCLCQ $d OCLCF $d WIC $d OCLCO 
$d OCLCQ $d OCLCO $d I8M $d OCLCO $d CNUTO $d PIFPO $d NLM $d OCLCO $d OCLCQ $d CSJ $d 
OCLCA $d OCLCQ $d GILDS $d CPO $d OCLCQ $d OCLCO $d OCLCA $d CGU $d HUELT $d OCLCQ $d 
OCLCO $d L2U $d DLC 
012    3 $b 3 $d 7 $e n $f - $g p $h - $i 8710 $j 0 $k 1 $l 1 $m 1 
016 7  0374755 $2 DNLM 
016 7  J10820000 $2 DNLM 
019    1754419 $a 186609662 $a 246771138 $a 604577759 $a 822657544 $a 860146850 $a 945482747 
$a 1082122891 $a 1109853188 $a 1114932902 
022 0  0021-8561 $l 0021-8561 $2 1 
030    JAFCAU 
032    278000 $b USPS 
042    pcc $a nsdp 
050 00 S583 $b .J6 
060 00 W1 $b JO534D 
070 0  381 $b J8223 
082 04 630.2405 
090    $b  
210 0  J. agric. food chem. 
222  0 Journal of agricultural and food chemistry 
245 00 Journal of agricultural and food chemistry. 
246 17 Agricultural and food chemistry 
260    [Easton, Pa.] $b [American Chemical Society, Books and Journals Division] 
300    volumes $b illustrations $c 31 cm 
310    Weekly, $b 2012- 
321    Biweekly, $b 2002-2011 
321    Monthly, $b <Dec. 1990-2001 
321    Bimonthly, $b Jan./Feb. 1960-Nov./Dec. 1989 
321    Monthly, $b 1955-1959 
321    Biweekly, $b Apr. 1, 1953-<Dec. 22, 1954 
336    text $b txt $2 rdacontent 
337    unmediated $b n $2 rdamedia 
338    volume $b nc $2 rdacarrier 
362 0  v. 1- Apr. 1, 1953- 
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510 2  Chemical abstracts $x 0009-2258 
525    Some issues <1978-Jan. 1995 accompanied by supplementary material on microfiche; Feb. 1995-
<Feb. 1998, by supporting information on microfiche; current (1995- ) supporting information also 
available online. 
530    Also issued on microfiche, microfilm, and online. 
550    Volumes for 1953-<54 published by the American Chemical Society; <Jan./Feb. 1976- by the Books 
and Journals Division, American Chemical Society. 
650  0 Agricultural chemistry $v Periodicals. 
650  0 Food $x Analysis $v Periodicals. 
650  0 Plants $x Nutrition $v Periodicals. 
650  2 Chemistry, Agricultural. $0 (DNLM)D002622 
650  2 Food-Processing Industry. $0 (DNLM)D005525 
650  6 Chimie agricole $v Périodiques. 
650  6 Aliments $x Analyse $v Périodiques. 
650  6 Plantes $x Nutrition $v Périodiques. 
650  7 58.34 food technology. $0 (NL-LeOCL)07760671X $2 bcl 
650  7 Agricultural chemistry. $2 fast $0 (OCoLC)fst00800560 
650  7 Food $x Analysis. $2 fast $0 (OCoLC)fst00930460 
650  7 Plants $x Nutrition. $2 fast $0 (OCoLC)fst01066060 
655  2 Periodical. $0 (DNLM)D020492 
655  7 Periodicals. $2 fast $0 (OCoLC)fst01411641 
655  7 Periodicals. $2 lcgft 
710 2  American Chemical Society. $b Books and Journals Division. 
776 08 $i Online version: $t Journal of agricultural and food chemistry (Online) $x 1520-5118 $w (DLC)sn 
98004593 $w (OCoLC)39281168 
850    CPT $a DLC $a DNAL $a DNGA $a ICRL $a InU $a NN $a NRU $a NcRS $a OrU-S 
856 41 $u http://pubs.acs.org/journals/jafcau/index.html  
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12/3/22, 9:46 AM Staff details - Agricultural and biological chemistry - UW-Madison Libraries

https://search.library.wisc.edu/catalog/999481975802121/staff 1/3

MARC Bibliographic Record

LEADER 01860mas a2200541 4500

001 991464023602122

005 20070829161756.0

008 791002d19611991ja mr9p |||| 0uuua0eng d

010    $asc 80000191

022 0_ $a0002-1369

030    $aABCHA6

035    $a(OCoLC)ocm05458841

035    $9AAR2144UW

035    $a146402

035    $a(WU)146402-uwmadisondb

035    $a(EXLNZ-01UWI_NETWORK)999481975802121

040    $aNYG$beng$cNYG$dDLC$dNSD$dOCL$dSER$dAIP$dOCL$dAIP$dIUL$dNST$dAGL$dHUL$dNST$dHUL$dDLC

042    $alc$ansdp

060 0_ $aW1 AG382

070 0_ $a385$bAg8B

082 _4 $a574.192$bA278

210 0_ $aAgric. biol. chem.

222 _0 $aAgricultural and biological chemistry

245 00 $aAgricultural and biological chemistry.

260    $a[Tokyo] :$bAgricultural Chemical Society of Japan,$c1961-1991.

300    $a31 volumes :$billustrations ;$c27 cm

310    $aMonthly

336    $atext$btxt$2rdacontent
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12/3/22, 9:46 AM Staff details - Agricultural and biological chemistry - UW-Madison Libraries

https://search.library.wisc.edu/catalog/999481975802121/staff 2/3

337    $aunmediated$bn$2rdamedia

338    $avolume$bnc$2rdacarrier

362 0_ $aVol. 25, no. 1 (Jan. 1961)-v. 55, no. 4 (Dec. 1991).

510 2_ $aLife sciences collection

510 2_ $aPESTDOC

510 2_ $aRINGDOC

510 2_ $aVETDOC

510 2_ $aExcerpta medica

510 2_ $aEnergy information abstracts$x0147-6521

510 2_ $aEnvironment abstracts$x0093-3287

510 2_ $aBiological abstracts$x0006-3169

510 2_ $aChemical abstracts$x0009-2258

510 2_ $aBibliography of agriculture$x0006-1530

510 1_ $aBiological & agricultural index$x0006-3177

650 _0 $aAgricultural chemistry$vPeriodicals.

650 _0 $aBiochemistry$vPeriodicals.

650 _0 $aChemistry, Organic$vPeriodicals.

710 2_ $aNihon Nōgei Kagakkai.

780 00 $tBulletin of the Agricultural Chemical Society of Japan$w(OCoLC)07387940

785 00 $tBioscience, biotechnology, and biochemistry$w(OCoLC)25516229

997    $aMARCIVE

MMS IDs

Document ID:

999481975802121

Network Electronic IDs:

9911115105102121
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12/3/22, 9:46 AM Staff details - Agricultural and biological chemistry - UW-Madison Libraries

https://search.library.wisc.edu/catalog/999481975802121/staff 3/3

Network Physical IDs:

999481975802121

mms_mad_ids:

991464023602122

mms_ml_ids:

991012691115402124

mms_st_ids:

991013644424802131
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  OCLC   5458841 No holdings in XXX - 284 other holdings    
 

_
_ 

                                                                                               
                                                                       

Continuing Resources  

    Re
c 
Stat   

c 
    En
tere
d   

197
910
02 

    Re
place
d   

2022080
9170437
.1 

 _
_ 

 

__     Type   a      ELvl         Srce   c      GPub         Ctrl         Lang   eng  __ 
__     BLvl   s      Form         Conf   0      Freq   m      MRec         Ctry   ja  __ 
__     S/L   0      Orig         EntW         Regl   r      Alph   a  __ 

  

__     Desc   a      SrTp   p      Cont           DtSt   d      Dates   1961 , 1991  
  

010       65058099  $z sc 80000191  
040    NYG $b eng $c NYG $d DLC $d NSD $d OCL $d SER $d AIP $d OCL $d AIP $d IUL $d NST $d AGL $d 
HUL $d NST $d HUL $d DLC $d NST $d NLM $d DLC $d NST $d NLM $d CAS $d PIT $d WAU $d NLM $d 
NST $d NLM $d NST $d DLC $d OCLCQ $d NLGGC $d MUQ $d CUS $d BMU $d OCLCQ $d CUS $d OCLCF 
$d OCLCO $d CUS $d EUW $d OCLCO $d OCLCQ $d OCLCO $d FC@ $d OCLCO $d COF $d UZ0 $d OCLCO 
$d UCW $d CSA $d CSJ $d RCE $d ZAS $d I8H $d OCLCA $d OKS $d NJR $d BUF $d CUY $d BUFSP $d CAI 
$d CLS $d CNO $d GZM $d GILDS $d CEF $d MRM $d CRU $d CPO $d AU@ $d DXU $d OCLCA $d BUB $d 
DCHUA $d CUI $d LGG $d UWW $d W2U $d NZHMA $d MBB $d SHS $d RDF $d MNU $d UBC $d GAT $d 
SFB $d CDN $d LHL $d L2U $d UAB $d EYM $d Q2U $d LWA $d SXB $d A2J $d PAU $d TXHLS $d IL4J6 $d 
EUN $d QE2 $d DKU $d CGU $d OCLCQ $d OCLCO $d PUL 
012    2 $b 3 $i 8706 
016 7  0370452 $2 DNLM 
016 7  A17580000 $2 DNLM 
016 7  AA00515312 $2 JP-ToKJK 
019    234087544 $a 643565611 $a 821039410 $a 866103455 $a 1011877248 $a 1016229034 $a 
1027223823 $a 1031607467 $a 1031730096 $a 1049300107 $a 1051223806 $a 1060550509 $a 
1077906913 $a 1156742360 $a 1184182334 
022 0  0002-1369 $l 0002-1369 $2 z 
030    ABCHA6 
037    $b Japan Publications Trading Co., Ltd., P.O. Box 5030, Tokyo, Japan 
042    pcc $a nsdp 
050 00 QH345 $b .A35 
050 14 QP501 $b .J68 
060 00 W1 $b AG382 
070 0  385 $b Ag8B 
082 04 574.192 $b A278 
090    $b  
210 0  Agric. biol. chem. 
222  0 Agricultural and biological chemistry 
245 00 Agricultural and biological chemistry. 
260    Tokyo, Japan : $b Agricultural Chemical Society of Japan, $c 1961-1991. 
300    31 volumes : $b illustrations ; $c 27 cm 
310    Monthly 
336    text $b txt $2 rdacontent 
337    unmediated $b n $2 rdamedia 
338    volume $b nc $2 rdacarrier 
362 0  Vol. 25, no. 1 (Jan. 1961)-v. 55, 12 (Dec. 1991). 
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500    Title from cover. 
510 2  Chemical abstracts $x 0009-2258 $b -1991 
650  0 Biochemistry $v Periodicals. 
650  0 Agricultural chemistry $v Periodicals. 
650  0 Chemistry, Organic $v Periodicals. 
650  2 Biochemistry $0 (DNLM)D001671 
650  2 Chemistry, Agricultural $0 (DNLM)D002622 
650  3 biochemistry. 
650  6 Biochimie $0 (CaQQLa)201-0001077 $v Périodiques. $0 (CaQQLa)201-0378307 
650  6 Chimie agricole $0 (CaQQLa)201-0030201 $v Périodiques. $0 (CaQQLa)201-0378307 
650  6 Chimie organique $0 (CaQQLa)201-0004956 $v Périodiques. $0 (CaQQLa)201-0378307 
650  7 35.70 biochemistry: general. $0 (NL-LeOCL)077596110 $2 bcl 
650  7 48.00 agricultural science: general. $0 (NL-LeOCL)077609808 $2 bcl 
650  7 Agricultural chemistry. $2 fast $0 (OCoLC)fst00800560 
650  7 Biochemistry. $2 fast $0 (OCoLC)fst00831961 
650  7 Chemistry, Organic. $2 fast $0 (OCoLC)fst00853501 
650 17 Biochemie. $2 gtt 
650 17 Landbouwkunde. $2 gtt 
655  2 Periodical $0 (DNLM)D020492 
655  3 Internet resource. 
655  7 Periodicals. $2 fast $0 (OCoLC)fst01411641 
655  7 Periodicals. $2 lcgft $0 http://id.loc.gov/authorities/genreForms/gf2014026139 $0 (uri) 
http://id.loc.gov/authorities/genreForms/gf2014026139 
655  7 Periodicals. $2 rbgenr 
710 2  Nihon Nōgei Kagakkai. 
776 08 $i Online version: $t Agricultural and biological chemistry (Online) $w (DLC)   65058099 $w 
(OCoLC)233145444 
780 00 $t Bulletin of the Agricultural Chemical Society of Japan $x 0375-8397 $w (DLC)   92657506 $w 
(OCoLC)7387940 
785 00 $t Bioscience, biotechnology, and biochemistry $x 0916-8451 $w (DLC)   92659654 $w 
(OCoLC)25516229 
850    CU-Riv $a CoU $a DLC $a InLP $a InU $a KyLoU $a MBCo $a MdBJ $a MiDW $a NN $a NRU $a NcRS 
$a NjR $a PPD $a PPiU $a ViBlbV $a WaU 
856 41 $u http://bibpurl.oclc.org/web/15768 $u https://www.jstage.jst.go.jp/browse/bbb1961 $7 0 
856 41 $u http://bibpurl.oclc.org/web/46806 $u 
http://ci.nii.ac.jp/dirnavi?tourl=/vol_issue/nels/AA00515312_ja.html $7 0 
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The Library of Congress
>> Go to Library of Congress Online

Catalog

LC control no.: sh2008100337

LCCN Permalink: https://lccn.loc.gov/sh2008100337

HEADING: Chemistry, Organic Periodicals

000 00465cz a2200169n 450

001 7433232

005 20110729160028.0

008 080206|| anannbabn |n ana

010 __ |a sh2008100337

035 __ |a (DLC)374868

035 __ |a (DLC)sh2008100337

040 __ |a DLC |b eng |c DLC

150 __ |a Chemistry, Organic |v Periodicals

667 __ |a Record generated for validation purposes.

670 __ |a Work cat.: Powder diffraction file, c1987-

906 __ |t 8888 |u te00 |v 0

953 __ |a te00

Save, Print or Email Records (View Help)

Select Download Format: Text (Labelled Display) Press to SAVE or PRINT

Email Text (Labelled Display) to:
Press to SEND EMAIL

Help - Search - Search History - Headings List - Start Over

Library of Congress
URL: https://www.loc.gov/

Mailing Address:
101 Independence Ave,
S.E.
Washington, DC 20540

Library of Congress Authorities
URL: http://authorities.loc.gov/

Library of Congress Online Catalog
URL: https://catalog.loc.gov/

Questions, comments, error reports: Contact Us

MARC Display (Library of Congress Authorities) https://authorities.loc.gov/cgi-bin/Pwebrecon.cgi?AuthRecID=743323...

1 of 1 12/3/2022, 10:15 AM
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001 992728243405961 
005 20191028184443.0 
008 741112c19599999enkwrzp       0   a0eng   
010 ##$a 61019997 //r88  
012 ##$a3 $b3 $d7 $en $f- $gp $h- $i8807 $j0 $k1 $m1  
019 ##$a1590320  
022 0#$a0022-2836  
030 ##$aJMOBAK  
032 ##$a281280 $bUSPS  
035 ##$a(OCoLC)1782923  
035 ##$a(Horizon)377218  
035 ##$a(MoKL)272824-lhalldb  
035 ##$a(lhalldb)272824-lhalldb  
035 ##$z(OCoLC)1590320  
037 ##$bAcademic Press, 111 Fifth Ave., New York, NY 10003  
037 ##$c$1250.00  
040 ##$aDLC $cDLC $dNSD $dCWR $dOCL $dDLC $dOCL $dSER $dOCL $dRCS 
$dAIP $dNSD $dAIP $dOCL $dNST $dDLC $dAGL $dIUL $beng  
042 ##$alc $ansdp  
049 ##$aLHLA  
050 00$aQH301 $b.J73  
210 ##$aJ. mol. biol.  
222 #0$aJournal of molecular biology  
245 00$aJournal of molecular biology.  
246 00$aJMB  
260 ##$aLondon, $aNew York, $bAcademic Press.  
300 ##$av. $bill., diagrs. $c26 cm.  
310 ##$aWeekly, $b1994-  
321 ##$aThree times a month, $b<Jan. 6, 1976->  
321 ##$a2 times a month, $b<20 Jan. 1985-Dec. 1993>  
362 0#$av. 1- Apr. 1959-  
510 2#$aBibliography of agriculture $x0006-1530  
510 2#$aBiological abstracts $x0006-3169  
510 2#$aChemical abstracts $x0009-2258  
510 2#$aEnergy information abstracts $x0147-6521  
510 2#$aEnvironment abstracts $x0093-3287  
510 2#$aExcerpta medica  
510 2#$aIndex medicus $x0019-3879  
510 2#$aInternational aerospace abstracts $x0020-5842  
510 2#$aLife sciences collection  
510 2#$aPESTDOC  
510 2#$aRINGDOC  
510 2#$aVETDOC  
510 0#$aNuclear science abstracts $x0029-5612  
530 ##$aAlso available online.  
650 #0$aBiology $vPeriodicals  
650 #0$aBiochemistry $vPeriodicals  
650 #0$aMolecular biology $vPeriodicals  
850 ##$aDLC $aDNAL $aInU $aNCH $aPU  
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936 ##$a20 Jan. 1985  
948 ##$aLTI 09/01/2008  
948 ##$aLTI 02/03/2010  
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The Library of Congress
>> Go to Library of Congress Online

Catalog

LC control no.: sh2007101986

LCCN Permalink: https://lccn.loc.gov/sh2007101986

HEADING: Biology Periodicals

000 00427cz a2200169n 450

001 7416978

005 20110729155828.0

008 071129|| anannbabn |n ana

010 __ |a sh2007101986

035 __ |a (DLC)373502

035 __ |a (DLC)sh2007101986

040 __ |a DLC |b eng |c DLC

150 __ |a Biology |v Periodicals

667 __ |a Record generated for validation purposes.

670 __ |a Work cat.: TIP,

906 __ |t 8888 |u te00 |v 0

953 __ |a te00

Save, Print or Email Records (View Help)

Select Download Format: Text (Labelled Display) Press to SAVE or PRINT

Email Text (Labelled Display) to:
Press to SEND EMAIL

Help - Search - Search History - Headings List - Start Over

Library of Congress
URL: https://www.loc.gov/

Mailing Address:
101 Independence Ave,
S.E.
Washington, DC 20540

Library of Congress Authorities
URL: http://authorities.loc.gov/

Library of Congress Online Catalog
URL: https://catalog.loc.gov/

Questions, comments, error reports: Contact Us

MARC Display (Library of Congress Authorities) https://authorities.loc.gov/cgi-bin/Pwebrecon.cgi?AuthRecID=741697...

1 of 1 12/3/2022, 12:23 PM
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The Library of Congress
>> Go to Library of Congress Online

Catalog

LC control no.: sh2008107896

LCCN Permalink: https://lccn.loc.gov/sh2008107896

HEADING: Molecular biology Periodicals

000 00494cz a2200169n 450

001 7458543

005 20110729160534.0

008 080304|| anannbabn |n ana

010 __ |a sh2008107896

035 __ |a (DLC)384071

035 __ |a (DLC)sh2008107896

040 __ |a DLC |b eng |c DLC

150 __ |a Molecular biology |v Periodicals

667 __ |a Record generated for validation purposes.

670 __ |a Work cat.: Zhongguo sheng wu hua xue yu fen zi sheng wu xue bao =, 1998-

906 __ |t 8888 |u te00 |v 0

953 __ |a te00

Save, Print or Email Records (View Help)

Select Download Format: Text (Labelled Display) Press to SAVE or PRINT

Email Text (Labelled Display) to:
Press to SEND EMAIL

Help - Search - Search History - Headings List - Start Over

Library of Congress
URL: https://www.loc.gov/

Mailing Address:
101 Independence Ave,
S.E.
Washington, DC 20540

Library of Congress Authorities
URL: http://authorities.loc.gov/

Library of Congress Online Catalog
URL: https://catalog.loc.gov/

Questions, comments, error reports: Contact Us

MARC Display (Library of Congress Authorities) https://authorities.loc.gov/cgi-bin/Pwebrecon.cgi?AuthRecID=745854...

1 of 1 12/3/2022, 12:24 PM
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 OCLC   1782923 No holdings in XXX - 780 other holdings   __ 
 

_
_ 

                                                                                               
                                                                       

Continuing Resources  

    Re
c 
Stat   

c 
    En
tere
d   

197
411
12 

    Re
place
d   

2022071
3192208
.9 

 _
_ 

 

__     Type   a      ELvl         Srce         GPub         Ctrl         Lang   eng  __ 
__     BLvl   s      Form         Conf   0      Freq   s      MRec         Ctry   ne  __ 
__     S/L   0      Orig         EntW         Regl   r      Alph   a  __ 

  

__     Desc         SrTp   p      Cont           DtSt   c      Dates   1959 , 9999  
  

010       61019997  
040    DLC $b eng $c DLC $d NSD $d CWR $d OCL $d DLC $d OCL $d SER $d OCL $d RCS $d AIP $d NSD $d 
AIP $d OCL $d NST $d DLC $d AGL $d IUL $d WAU $d MXC $d IUL $d GUA $d OCL $d CUS $d OCL $d MYG 
$d IUL $d GUA $d MYG $d OCLCQ $d NLM $d CLU $d NLGGC $d LVB $d CIT $d OCLCQ $d HEBIS $d 
GBVCP $d NLM $d OCLCO $d OCLCQ $d OCLCF $d P4I $d OCLCO $d OCLCQ $d OCLCO $d OCLCQ $d 
OCLCO $d ZAS $d PHUST $d OCLCO $d OCLCQ $d CSJ $d TYC $d OCLCA $d OCLCQ $d CLS $d UKMGB $d 
IOG $d OCLCO $d L2U $d OCLCA $d ORE $d OCLCO $d ORE $d ELZ $d KNV $d OCLCO $d OCL 
012    3 $b 3 $d 7 $e n $f - $g p $h - $i 8807 $j 0 $k 1 $m 1 
016 7  010546022 $2 DE-101 
016 7  80229-3 $2 DE-600 
016 7  2985088R $2 DNLM 
016 7  J30320000 $2 DNLM 
016 7  012755305 $2 Uk 
019    1590320 $a 185057707 $a 471078051 $a 866086113 $a 978895973 $a 995479166 $a 1004339414 
$a 1055595518 $a 1063359853 $a 1166182784 
022 0  0022-2836 $l 0022-2836 $2 z 
030    JMOBAK 
032    281280 $b USPS 
042    pcc $a nsdp 
050 00 QH301 $b .J73 
060 00 W1 $b JO773 
060 00 Film S02695 
070 0  442.8 $b J8224 
072  0 X300 
082 04 574.8/8/05 
090    $b  
210 0  J. mol. biol. 
222  0 Journal of molecular biology 
245 00 Journal of molecular biology. 
246 13 JMB $f <14 Jan. 2005- 
260    London : $b Academic Press Ltd., $c [1959]- 
260 3  $3 <Feb. 2002-; $a Amsterdam $b Elsevier 
300    volumes $b illustrations $c 26 cm 
310    Twenty-four no. a year, $b 2013- 
321    6 times a year, $b 1959-1960 
321    12 numbers a year, $b 1961- 
321    Three times a month, $b <Jan. 6, 1976- 
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javascript:gotoMARChelpText(%22Orig%22);
javascript:gotoMARChelpText(%22EntW%22);
javascript:gotoMARChelpText(%22Regl%22);
javascript:gotoMARChelpText(%22Alph%22);
javascript:gotoMARChelpText(%22Desc%22);
javascript:gotoMARChelpText(%22SrTp%22);
javascript:gotoMARChelpText(%22Cont%22);
javascript:gotoMARChelpText(%22DtSt%22);
javascript:gotoMARChelpText(%22Dates%22);


321    2 times a month, $b <20 Jan. 1985-Dec. 1993 
321    Weekly, $b 1994-2012 
336    text $b txt $2 rdacontent 
337    unmediated $b n $2 rdamedia 
338    volume $b nc $2 rdacarrier 
362 0  Volume 1, number 1 (April 1959)- 
510 2  Chemical abstracts $x 0009-2258 
588 0  Volume 1, number 1 (April 1959); title from cover 
588    Latest issue consulted: V. 425, issue 20 (Oct. 23, 2013). 
650  0 Biology $v Periodicals. 
650  0 Biochemistry $v Periodicals. 
650  0 Molecular biology $v Periodicals. 
650  0 Bacteriology. 
650  0 Biochemistry. 
650  0 Biology. 
650 12 Bacteriology $0 (DNLM)D001432 
650 22 Biochemistry $0 (DNLM)D001671 
650 22 Biology $0 (DNLM)D001695 
650  6 Biologie $0 (CaQQLa)201-0000137 $v Périodiques. $0 (CaQQLa)201-0378307 
650  6 Biochimie $0 (CaQQLa)201-0001077 $v Périodiques. $0 (CaQQLa)201-0378307 
650  6 Biologie moléculaire $0 (CaQQLa)201-0064024 $v Périodiques. $0 (CaQQLa)201-0378307 
650  6 Bactériologie. $0 (CaQQLa)201-0004319 
650  6 Biochimie. $0 (CaQQLa)201-0001077 
650  6 Biologie. $0 (CaQQLa)201-0000137 
650  7 biochemistry. $2 aat $0 (CStmoGRI)aat300054538 
650  7 biology. $2 aat $0 (CStmoGRI)aat300054466 
650  7 42.13 molecular biology. $0 (NL-LeOCL)077603028 $2 bcl 
650  7 Bacteriology. $2 fast $0 (OCoLC)fst00825257 
650  7 Biochemistry. $2 fast $0 (OCoLC)fst00831961 
650  7 Biology. $2 fast $0 (OCoLC)fst00832383 
650  7 Molecular biology. $2 fast $0 (OCoLC)fst01024734 
650 17 Moleculaire biologie. $2 gtt 
655  0 Electronic journals $x Biology. 
655  2 Periodical $0 (DNLM)D020492 
655  7 Periodicals. $2 fast $0 (OCoLC)fst01411641 
655  7 Electronic journals. $2 lcgft 
776 08 $i Online version: $t Journal of molecular biology (Online) $x 1089-8638 $w (DLC)sn 96047032 
$w (OCoLC)34479722 
850    DLC $a DNAL $a InU $a NCH $a PU 
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The Library of Congress
>> Go to Library of Congress Online

Catalog

LC control no.: sh 85010864

LCCN Permalink: https://lccn.loc.gov/sh85010864

HEADING: Bacteriology

000 00928cz a2200205n 450

001 4663783

005 20120321074140.0

008 860211i| anannbabn |a ana

010 __ |a sh 85010864

035 __ |a (DLC)sh 85010864

035 __ |a (DLC)10468

040 __ |a DLC |c DLC |d DLC

053 _0 |a QR

150 __ |a Bacteriology

360 __ |i subdivision |a Microbiology |i under individual animals and groups of animals,
individual plants and groups of plants, individual diseases and types of diseases,
individual organs and regions of the body, and individual materials and types of
materials, e.g. |a Fishes--Microbiology; Corn--Microbiology; Tuberculosis--
Microbiology; Heart--Microbiology; Metals--Microbiology

550 __ |w g |a Microbiology

680 __ |i Here are entered works on the science of studying bacteria. Works on bacteria are
entered under |a Bacteria.

681 __ |i Note under |a Bacteria

906 __ |t 9351 |u te05 |v 0

953 __ |a xx00 |b td14

Save, Print or Email Records (View Help)

Select Download Format: Text (Labelled Display) Press to SAVE or PRINT

Email Text (Labelled Display) to:
Press to SEND EMAIL

Help - Search - Search History - Headings List - Start Over

MARC Display (Library of Congress Authorities) https://authorities.loc.gov/cgi-bin/Pwebrecon.cgi?AuthRecID=466378...
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Library of Congress
URL: https://www.loc.gov/

Mailing Address:
101 Independence Ave,
S.E.
Washington, DC 20540

Library of Congress Authorities
URL: http://authorities.loc.gov/

Library of Congress Online Catalog
URL: https://catalog.loc.gov/

Questions, comments, error reports: Contact Us

MARC Display (Library of Congress Authorities) https://authorities.loc.gov/cgi-bin/Pwebrecon.cgi?AuthRecID=466378...
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The Library of Congress
>> Go to Library of Congress Online

Catalog

LC control no.: sh 85014171

LCCN Permalink: https://lccn.loc.gov/sh85014171

HEADING: Biochemistry

000 03550cz a2200409n 450

001 4666952

005 20201020060008.0

008 860211i| anannbabn |a ana

010 __ |a sh 85014171

035 __ |a (DLC)sh 85014171

035 __ |a (DLC)13637

040 __ |a DLC |c DLC |d DLC |d WaU

053 _0 |a QD415 |b QD436 |c Chemistry

053 _0 |a QH345 |c Biology

053 _0 |a QP501 |b QP801 |c Physiology

150 __ |a Biochemistry

360 __ |i subdivision |a Composition |i under individual animals and groups of animals, e.g.
|a Fishes--Composition; Cattle--Composition

450 __ |w nne |a Biological chemistry

450 __ |a Chemical composition of organisms

450 __ |a Organisms |x Composition

450 __ |w nne |a Physiological chemistry

550 __ |w g |a Biology

550 __ |w g |a Chemistry

550 __ |w g |a Medical sciences

670 __ |a MeSH browser, July 29, 2020 |b (Biochemistry. SN The study of the composition,
chemical structures, and chemical reactions of living things. In MeSH Tree Structures
under Biological Science Disciplines and under Chemistry)

670 __ |a Web. 3.

670 __ |a Hennepin.

670 __ |a McGraw-Hill dict. of sci. and tech. terms, c2003 |b (biochemistry [CHEM] The
study of chemical substances occurring in living organisms and the reactions and
methods for identifying these substances)

670 __ |a Tröjbom, M. Chemistry data from surface ecosystems in Forsmark and Laxemar-
Simpevarp, 2010: |b p. 3 ("chemical composition of the regolith and biota of the
terrestrial, limnic, and marine ecosystems")

MARC Display (Library of Congress Authorities) https://authorities.loc.gov/cgi-bin/Pwebrecon.cgi?AuthRecID=466695...
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670 __ |a Biology dictionary, via WWW, July 29, 2020 |b (Chemical Biology: a scientific
discipline that combines chemistry and biology by using chemistry and chemical
techniques to study biological systems. The main difference between chemical biology
and biochemistry is that chemical biology involves adding novel chemical compounds
to a biological system, while biochemistry is the study of chemical reactions that
naturally happen inside organisms. Examples of chemical biology research include
controlling cell division and other cell activities, using small molecules as targets for
treatment, and manipulating stem cells. Differences between chemical biology and
biochemistry: Chemical biology adds chemical compounds to biological systems in
order to see what effect these chemicals have on cells and tissues. Chemical biologists
often synthesize and add new compounds to cells. The goal of chemical biology
research is to develop techniques that can eventually be applied to cells in a living
organism, such as treatment options for cancer and other diseases. Biochemistry, on the
other hand, is all about the chemical processes that already occur naturally in the cell.
Instead of adding chemical compounds to cells to see the effects, biochemistry
researchers study the chemical reactions that occur in organisms and the molecular
makeup of these compounds. Biochemists also tend to study larger molecules like
proteins and nucleic acids, while chemical biologists study smaller molecules) |u
https://biologydictionary.net/chemical-biology/

680 __ |i Here are entered works on the study of naturally occurring chemical reactions in
organisms. Works on the use of chemistry and chemical techniques to study biological
systems are entered under |a Chemical biology.

681 __ |i Note under |a Chemical biology

910 __ |a Proposal saved by tc03 on 07/31/2020 at 10:12:44

952 __ |a Made for existing bibliographic records

952 __ |a LC pattern: Biophysics

906 __ |t 1125 |v 0

906 __ |t 2009 |v 0

Save, Print or Email Records (View Help)

Select Download Format: Text (Labelled Display) Press to SAVE or PRINT

Email Text (Labelled Display) to:
Press to SEND EMAIL

Help - Search - Search History - Headings List - Start Over

Library of Congress
URL: https://www.loc.gov/

Mailing Address:
101 Independence Ave,
S.E.
Washington, DC 20540

Library of Congress Authorities
URL: http://authorities.loc.gov/

Library of Congress Online Catalog
URL: https://catalog.loc.gov/

Questions, comments, error reports: Contact Us

MARC Display (Library of Congress Authorities) https://authorities.loc.gov/cgi-bin/Pwebrecon.cgi?AuthRecID=466695...
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The Library of Congress
>> Go to Library of Congress Online

Catalog

LC control no.: sh 85014203

LCCN Permalink: https://lccn.loc.gov/sh85014203

HEADING: Biology

000 00662cz a2200241n 450

001 4666984

005 20211124060011.0

008 860211i| anannbabn |b ana |

010 __ |a sh 85014203

035 __ |a (DLC)sh 85014203

035 __ |a (DLC)13669

040 __ |a DLC |c DLC |d DLC

053 _0 |a QH301 |b QH705.5

150 __ |a Biology

360 __ |i headings beginning with the word |a Biological

550 __ |w g |a Life sciences

550 __ |a Life (Biology)

550 __ |a Natural history

906 __ |t 9037 |u fk07 |v 0

910 __ |a Proposal saved by js06 on 10/18/2021 at 15:00:34

952 __ |a 550 (Evolution) deletion prompted by TxU

953 __ |a xx00 |b fh12

906 __ |t 2110 |v 0

Save, Print or Email Records (View Help)

Select Download Format: Text (Labelled Display) Press to SAVE or PRINT

Email Text (Labelled Display) to:
Press to SEND EMAIL

Help - Search - Search History - Headings List - Start Over

Library of Congress Authorities

MARC Display (Library of Congress Authorities) https://authorities.loc.gov/cgi-bin/Pwebrecon.cgi?AuthRecID=466698...
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Library of Congress
URL: https://www.loc.gov/

Mailing Address:
101 Independence Ave,

S.E.
Washington, DC 20540

URL: http://authorities.loc.gov/
Library of Congress Online Catalog

URL: https://catalog.loc.gov/

Questions, comments, error reports: Contact Us

MARC Display (Library of Congress Authorities) https://authorities.loc.gov/cgi-bin/Pwebrecon.cgi?AuthRecID=466698...
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10/24/22, 3:15 PM Staff details - Critical reviews in food science and nutrition - UW-Madison Libraries

https://search.library.wisc.edu/catalog/999628442702121/staff 1/4

MARC Bibliographic Record

LEADER 02259mas a2200601 a 4500

001 9917899213602122

005 20150409102020.0

008 850731c19809999flubx1p |||| 0 a0eng

010    $a 85642866 //r88

022 0_ $a1040-8398$y0099-0248

035    $a(OCoLC)ocm12330732

035    $9AMG6384UW

035    $a1789921

035    $a(WU)1789921-uwmadisondb

035    $a(EXLNZ-01UWI_NETWORK)999628442702121

037    $bCRC Press, Inc., 2000 Corporate Blvd., N.W., Boca Raton, Fla. 33431

040    $aDLC$beng$cDLC$dNSD$dNST$dDLC$dAIP$dAGL$dNST$dFUG$dNSD$dNLM$dNST$dNLM$dMYG$dNST$dWAU$dDLC$dHUL$dNST$dGZM

042    $alc$ansdp

050 00 $aTP368$b.C46

060 00 $aW1$bC555F Motif Exhibit 1011, Page 1196 of 1241
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10/24/22, 3:15 PM Staff details - Critical reviews in food science and nutrition - UW-Madison Libraries

https://search.library.wisc.edu/catalog/999628442702121/staff 2/4

070 0_ $aTP368.C7

072 _0 $aQ000$aT000

082 0_ $a664/.005$219

210 0_ $aCrit. rev. food sci. nutr.

222 _0 $aCritical reviews in food science and nutrition

245 00 $aCritical reviews in food science and nutrition.

246 0_ $aChemical Rubber Company critical reviews in food science and nutrition

246 10 $aFood science and nutrition

246 14 $aCRC critical reviews in food science and nutrition

260    $aBoca Raton, Fla. :$bCRC Press,$cc1980-

300    $avolumes :$billustrations ;$c26 cm

310    $aBimonthly

321    $aFour issue per year

336    $atext$btxt$2rdacontent

337    $aunmediated$bn$2rdamedia

338    $avolume$bnc$2rdacarrier

362 0_ $aVol. 12, issue 3 ([June] 1980)-
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10/24/22, 3:15 PM Staff details - Critical reviews in food science and nutrition - UW-Madison Libraries

https://search.library.wisc.edu/catalog/999628442702121/staff 3/4

510 1_ $aIndex medicus$x0019-3879$b1980-

510 2_ $aBibliography of agriculture$x0006-1530

510 2_ $aBiological abstracts$x0006-3169

510 2_ $aChemical abstracts$x0009-2258

510 2_ $aEnergy information abstracts$x0147-6521

510 2_ $aEnergy research abstracts$x0160-3604

510 2_ $aEnvironment abstracts$x0093-3287

510 2_ $aExcerpta medica

510 2_ $aLife sciences collection

530    $aAlso available on the Internet.

650 _0 $aFood industry and trade$vPeriodicals.

650 _0 $aNutrition$vPeriodicals.

650 _2 $aFood$vperiodicals.

650 _2 $aFood-Processing Industry$vperiodicals.

650 _2 $aNutritional Physiological Phenomena$vperiodicals.

780 00 $tCRC critical reviews in food science and nutrition$x0099- 0248$w(DLC) 75646640$w(OCoLC)02243202

997    $aMARCIVE
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10/24/22, 3:15 PM Staff details - Critical reviews in food science and nutrition - UW-Madison Libraries

https://search.library.wisc.edu/catalog/999628442702121/staff 4/4

MMS IDs

Document ID:

999628442702121


Network Electronic IDs:

Network Physical IDs:

999628442702121


mms_mad_ids:

9917899213602122
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