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190 JOURNAL oF THE A0.4.c. (Vol. 50, No. 1, 1967)

Changes in Official Methods of Analysis Made at the Eightieth,
Annual Meeting, October 10-13, 1966

The following changes in the Methods of the Association become effective, as provideq
in Section 5 of the Bylaws, on the thirtieth day from the date of publication of this ye.
port, February 15, 1067. References are to the 10th Edition, 1965.

The number following each compound for which a determination is given is the registry
number assigned to it by the Chemical Abstracts Service. This is a unique number fop .
that compound; it will be useful in identifying the compound in a chemical informatioy
system which is in the process of development. Different salts or derivatives of a givep ‘

l

compound as well as different stercochemical isomers will receive different numbers,

The following abbreviations were added 2. FERTILIZERS
to pp. xix-xx and are being used starting (1) The official, final action method for
with changes made at the g0th Annual sampling solid fertilizers, 2.001, was revised
Meeting: ' as follows to include a sampling paftern
amt amount which was adopted as official, first action:
amp. ampere(s) (a) Bagged fertilizers—Oflicial, Final Ac-
com. commercial, commercially tion—Use slotted single or double tube, or |
compd compound slotted tube and rod, with solid cone tip at |
est. estimate one end. Take sample as follows: Lay bag
estd estimated horizontally and remove core diagonally from
estg estimating end to end. From lots of 10 bags or more,
estn estimation take core from each of 10 bags. When neces-
iy infrared sary to sample lots of <10 bags, take 10 cores
ng nanogram(s), 0.001 pg but at least 1 core from ench bag present.
qual. qualitative, qualitatively For small packages (10 b or less) take 1
quant. quantitative, quantitatively entire package as sample.
sep. separate, separately (b) Bulk fertilizers—O fficial, First Action—
uv ultraviolet Use double tube compartmented trier, such

ag 524 Grain Probe or Missouri trier (available
— from Seedboro Equipment Co., 618 W. Jack-

son Blvd., Chicago, IlL. 60606) with solid cone
1. AGRICULTURAL LIMING MATERIALS tip; effective sampling length nol <4 and

The official, final action EDTA titration  gepd compartments not S6" long (or trier of
methods, 1.021-1.023, were revised as fol-  other design that has been demonstrated 10
lows: draw representative vertical core). Draw 1‘0

(A) The equation in 1.023(a) was changed vertical cores distributed in std concentric
to read: “% Ca = (Titer EDTA std soln for sampling pattern of such design that each core
Ca) X ml EDTA std soln X 2/g sample.” represents approx. equal fractions of lot:

(B) The equation in 1.023(b) was changed
to read: “% Mg = (Titer EDTA std soln for

Mg) X [(ml EDTA std soln in Ca + Mg 7 |— 6

titn) — (ml EDTA std soln in Ca titm)} X N

2/g sample,” and in line 2 of the same section,

“Mg.) Pipet” was changed to read: “Mg.) For (3 (] 2) 5)

Ca + Mg, pipet.” « > —
(C) The ejuation in 1.023(c) was changed \ 6

to read: “% Mg = (Titer EDTA std soln |O "1 g

for Mg) X ml EDTA std 01% soln X 2/g —

sample,” Fig. 1—Sampling pattern.
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jANGES IN METHODS
ch-

o cheese into 4 L beaker, Add ea 700
rmmeC . Gitered HzO. Set beaker under
ml mni.c“l stirrer, 36.001(c), and stir 15 min.,
?ainiug mixt. at 55°. Add 100 ml dispers-
In, stiv, and adjust mixt. to pH 8 with
H or dil. HCI (1 + 2). Rinse sides of
heaker free of adhering cheese particles with
"’“60:. 11.0. Maintain pH 8 by addn of
‘?H oH and keep adding ea 60° H,O to dil.
N ;‘" mixt. to ca 3 L. If foaming oceurs,

lace wel Patapar paper, split to accommodate
L vor blades, over top of beaker to break
::;:m. Continue stirring until cheese becomes
finely (Ii;~'|.)('l‘se(‘l. : :

(ool dispersion to 40° and adjust to pIT 8
with NH,OIL or HCI (1 + 2). Add 300 ml
pancreatin soln (except use 600 ml panereatin
soln for rvicotta). Let mixt. digest at about but
ot >40° with continued stirving ca 1.5 hy,
Maintain pH 8 by addn of NH,OH.

After digestion with panereatin, place bheaker
on hot plate and heat to 65-68°; continuc
mechanical sturing.  Adjust to pH 60 = 02
with HCL (1 + 2). Carefully adjust stirver
blades close to bottom of beaker to pick up
any cheese particles which settle. Continue
sti;'rilng 15 min. or until cheese appears com-
pletely solubilized. Rinse inside of beaker,
stirrer blades, cte., with ca 65° H,0 and filter
thru ruled paper, using ca 65° H,0 and later
alecohol to rimse beaker, If filtration becomes
slow (e.g., eream cheese), let paper clear, wash
with alcohol, and use addnl paper. Mixt. will
filter more ecasily if 60 mesh screen (ca 5 ¢m
diam.) is placed under paper and small amt
mixt. is allowed to suck dry before filtering is
continued. Fxamine paper microscopically.

mech
mniﬂ
ing 50
NH 0

che

(4) The first sentence of the official, first
action method for determining filth in cheese
containing mold, plant tissues, and spices,
36.014(g), was revised to read as follows:

Disperse cheese as in 36.014(c) or first par.
of Determination in method for determining
filth in theese, item (3) above.

37. MICROBIOLOGICAL METHODS

The following method for the detection
and identification of Salmonella from dried
“'h?'(‘ eeg, dried egg yolk, and dried ege
White s adopted as official, first action:

Methag deseribed
!pon history
Mifiong may

is minimal, Depending
of sample, addnl types of exam-
vt .ln:- applied. Use Identification of
i Wcleriaceae, P. R, Edwards and W, TI.

U8, Burgess Publishing Co., Minneapolis,

231

Minn,, 2nd Ed. 1962, as guide for further
study of isolated microorganisms.

37.X23

(See introduction to Media and Reagents,
Changes in Methods, This Journal 49, 247
(1966).)

Sizes of culture media containers (test tubes,
flasks, and petri dishes) are specified in prepn
of each medium. Different size containers
may be used if they give identical results.
All media containers must have covers, caps,
or plugs which prevent contamination but
maintain aerobie conditions unless otherwise
directed.)

(a) Lactose broth, 05%.— Dissolve 50 g
polypeptone or peptone, 3.0 g beef ext., and
50 g lactose in 1 I. H,O. Dispense 225 ml
portions in 500 ml serew-cap bottles or flasks,
and autoclave 15 min. at 121°. Final pH,
68 = 0.1.

(b)(1) Selenite cystine broth—Suspend 5.0
g tryptone or polypeptone, 4.0 g lactose, 10.0
g anhyd. Na,HPO,, 4.0 g NaHSeO,, and 0.01
g L-cystine in 1 I, H,0 and mix thovoly. Heat
with [requent agitation. Dispense 10 ml por-
tions in sterile 16 X 150 mm test tubes. Heat
10 min. in flowing steam. Do not autoclave,
Final pH, 7.0 = 0.1. Medium is not sterile.
Use same day as prepd.

(2) Selenite cystine broth (North and Bar-
tram)—Prep. as i (), using 50 g polypep-
tone or 4.0 g tryptone, 4.0 g lactose, 4.0 g
NaHSeO,, 55 g anhyd. Na,HPO,, 45 g an-
hyd. KH,PO,, and 1 ml (10 mg) 1% vL-cystine
soln prepd by dissolving 1.0 g L-cystine in 15
ml 1N NaOH and dilg to 100 ml with stevile
H.0.

(¢c) Tetrathionate broth (with iodine and
brilliant green)—Suspend 50 g polypeptone,
1.0 g bile salts, 10 g CaCOyg, and 30 g Na,S,0,.
5H,0 in 1 L H,0, mix thoroly, and heat to
boiling. (Ppt will not dissolve completely.)
Cool to <45° and store at 58°. Prep. I-KI
soln by dissolving 5 g KI in 5 ml sterile H,0,
adding 6 g resublimed I, dissolving, and dilg
to 20 ml with sterile H,0. Prep. brilliant
green soln by dissolving 0.1 g dye in sterile
H,O0 and dilg to 100 ml. On day medium is
used, add 20 ml I-KI soln and 10 ml brilliant
green soln per 1 I basal broth. Resuspend
ppt by gentle agitation and aseptically dispense
10 ml portions in 20 X 150 or 16 X 150 mn
sterile fest tubes. Do not heal medium after
addn of I-KI and dye solns.

(d) Brilliant green agar~—Use com. dehy-
drated medium contg 30 g yeast ext, 10 g

Testing Urease-Negative Cultures
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proteose peptone No. 3 or polypeptone, 50 g
NaCl, 10 g lactose, 10 g sucrose, 0.08 g phenol
red, 00125 g brilliant green, and 20 g agar.
Suspend medium in 1 L H,0, mix thoroly, and
heat with occasional agitation. Boil 1 min. to
dissolve. Autoclave 1 L portions 12 min. at
121°. (Addnl heating decreases selectivity of
medium; less heating increases selectivity.)
Cool to 45-50° and pour 20 ml portions into
15 ¥ 100 mm petri dishes. Let dry ca 2 hr
with covers partially removed; then close
plates. Final pH, 69 * 0.1.

(e) Salmonella Shigella agar—Suspend 5.0 g
beef ext., 50 g polypeptone or proteose pep-
tone, 10 g lactose, 85 g bile salts mixt., 85 g
Na citrate, 85 g Na,8,035H;0, 1.0 g ferric
citrate, 135 g agar, 0.00033 g brilliant green,
and 0025 g neutral red in 1 L H;0, and mix
thoroly until homogeneous. Heat with ocea-
sional agitation and boil 1-2 min. until in-
gredients dissolve. Cool to 45-50° and pour
20 ml portions into 15 X 100 mm petri dishes.
Let dry ca 2 hr with covers partially removed;
then close plates. Final pH, 7.0 = 0.1. Do not
autoclave,

(£) Bismuth sulfite agar (Wilson and Blair).
—Suspend 10 g polypeptone or peptone, 50 g
beef ext., 5.0 g dextrose, 40 g Na,HPO,.12H,0,
03 g FBSO_;.7H20, 80 g B12(803)3 indicator,
0025 g brilliant green, and 20 g agar inlL
H,0, mix thoroly, and heat with occasional
agitation. Boil ca 1 min. to obtain uniform
suspension. (Ppt will not dissolve.) Cool to
45-50°. Suspend ppt by gentle agitation and
pour 20 ml portions into 15 X 100 mm petri
dishes. Let dry ca 2 hr with covers partially
removed; then close plates. Final pH, 76 =
01. Do not autoclave. Selectivity of plates
decreases 48 hr after prepn.

(g) Triple sugar iron agar ( TSI agar) —
Suspend ingredients (1) or (2) in 1 . H,0,
mix thoroly, and heat with occasional agita-
tion. Boil ca 1 min. until ingredients dissolve.
Till 16 X 150 mm tubes 1/3 full and ecap or
plug so that aerobic conditions are maintained
during use. Autotlave 12 min. at 121°. Be-
fore medium solidifies, place tubes in slanted
position so that deep butts (ca 114") and
adequate slants (ca 2") are formed on solidifi-
cation.

(1) 20 g polypeptone, 50 g NaCl, 10 g
lactose, 10 g sucrose, 1 g dextrose, 02 g
TFe(NH,)2(80,),6H,0, 02 g Na,S.04, 0.025 g
phenol red, and 13 g agar. Final pH, 73 = 0.1,

(2) 30 g beef ext., 30 g yeast ext, 15 g
peptone, 5.0 g proteose-peptone, 1.0 g dextrosc,
10 g lactose, 10 g sucrose, 0.2 g TFeS0,.7H.0,

JOURNAL oF THE 4.0.4.¢. (Vol. 50, No. 1, 1967

5.0 g NaCl, 03 g Nay3,03, 0024 g phenoj red
and 12 g agar. Final pH, 74 = 0.1 » .
(h) Tryptone broth—Prep. as m (), Mege
and Reagents, This Journal 49, 248 “966';‘
using 16 or 20 X 150 mm fest tubes. g
(i) Methyl red-Voges-Proskauer (*‘“f-VP)‘
medium—Prep. as in (k), Media and
: Req.
gents, This Jowrnal 49, 248 (1966), vsing 16
or 20 X 150 mm test tubes.

(j) Simmon’s cilrale agar—Dissolve 29
Na citrate, 50 g NaCl, 10 g K.HPO,, 1 ¢
NH,H.PO,, 02 g MgSO,, 008 g bromothyme
blue, and 15 g agar in 1 L Hy0, and heat
gently with occasional agitation. Boil 1-2 mjy
until ingredients dissolve. Fill 13 or 16 x 156
mm test tubes 1/3 full and cap or plug so thag
acrobic conditions are maintained during yge,
Autoclave 15 min. at 121°. Before mediuy
solidifies, place tubes in slanted position g
that deep butts (ca % or 14", resp) ang
adequate slants (ca 1% or 27, resp) are
formed on solidification.

(k) (1) Urea broth—Dissolve 20 g urea, 01
g veast ext., 9.1 g KH,PO,, 95 g Na,HPQ,
and 001 g phenol red in 1 L Hy0. Do not
heat. Sterilize by filtration and aseptically
dispense 1.5-3 ml portions in 13 X 100 mm
sterile test tubes. Final pH, 6.8 = 0.1.

(2) Rapid wrea broth—Prep. as in (1),
using 0091 and 0.095 g phosphate salts, resp.

(1) Malonate broth—Dissolve 1.0 g yeast
ext., 20 g (NH).80,, 06 g K, HPO,, 04 g
KH.PO,, 20 g NaCl, 30 g Na malonate, 025
g dextrose, and 0025 g bromothymol blue in
1 T, HaO. heating if necessary until dissolved,
Dispense 3 ml portions in 13 ¥ 100 mm {est
tubes and autoclave 15 min, at 121°. Final pH;
87 = 01.

(m)(1) Lysine iron agar (Edwards and
Fife) —Dissolve 50 g gelysate or peplone, 30
g veast ext., 1.0 g dextrose, 10 g L-lysine, 05
g ferric ammonium  citrate, 004 g NS0
002 g hromoeresol purple, and 15 g agar i‘»‘:f
| I, H,O, heating until dissolved. Dispense 4
ml portions in 13 X 100 ml test fubes and wa’
or plug so that aerobic condifions are main=
tained during use. Autoclave 12 min. ab 121%
Before medium solidifies, place tubes in slanted:
position so that 1%" butts and 17 slants are.
formed on solidification. Final pH, 67 * 0.

(2) Lysine decarbozylase broth ( Fallow)—=
Dissolve 5.0 g gelysate or peptone, 3.0 g yeast
ext., 10 g dextrose, 50 g r-lysine, and 0.02 &
bromoeresol purple in 1 L Hs0, healing “nt'f
dissolved. Dispense 5 ml portions in 16 X Ao
mm  serew-cap fest tubes. Autoclave |‘f°s¢m
capped, 15 min. at 121°. Serew ¢aps tightlf
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or storage and alter inoculation. Final pH,

pr S

§.5-08
(n)

i) —

Motility test medivm (semisolid medi-
Dissolve 3.0 g beel ext., 10 g peptone or
ysate, 50 & NaCl, and 40 g agar in 1 I,
°-0' anid heat gently with oceasional agita-
f-Iﬁ Boil 1-2 min. to dissolve. If medium
.um:-) be stored, dispense 20 ml portions into
's.,(w-mp containers, replacing caps loosely.
T:ltO(’lf“"' 15 min. at 121°. Cool to 45°. To
;wm, serow caps on ll-ghtly'au(l refrigerate at
5.8, To use, remelt in boiling H,O or flow-
ing steam and cqol t(? 452. Aseptically (Iis-'
pense 20 ml pnruc?nfs m !n bt ‘100 mm petbri
dishes and let solidify with dish completely

sovered. Use plates same day as prepe. Final
pH, 74 £0.1. ) oy )
(o) Potlassitm cyanide (KCN) broth.—Dis-

wlve 30 g proteose peptone No. 3 or poly-
peptone. 50 g NaCl, 0225 g KH,PO,, and 5..64
g NaHPO, in 1 L ng. Autoclave 15 min.
at 1217, Cool and refrigerate at 5-8°. inal
pH, 76 * 0.1. Dissolve 0.5 g KCN in 100 ml
cold (5-8°) sterile H,0. Using sterile bulb
pipet or sterile syringe (do not pipet by
mouth), aseptically add 15 ml cold KCN soln
per L eold, sterile basal broth. Mix thoroly
with gentle agitation and aseptically dispense
1-15 ml portions in sterile 13 X 100 mm test
tubes. Using aseptic technic, immediately
stopper tubes with No. 2 corks impregnated
with paraffin. Prep. corks by boiling in paraf-
fin ca 5 min. Place corks in tubes so that
paraffin does not flow into broth but forms
good seal between rim of tube and cork. Me-
dium stored at 5-8° is usually stable ca 2
weeks.

(p)(1) Phenol red carbohydrate broth—Dis-
solve 10 g trypticase or proteose peptone No.
3,50 g NaCl, 1.0 g heef ext. (optional), and
0018 g phenol red in 1 L H,O and heat with
gentle agitation until dissolved. Dissolve 5 g
duleitol, 10 g lactose, or 10 g sucrose (as speci-
fied in title of test) in this basal broth. Dis-
Pense 25 ml portions in 13 X 100 mm test
tbes conty jnverted 6 X 50 mm fermentation
"“.bt‘ﬂ- Autoclave 10 min. at 118° (12 psi).
'qu,l PH, 73 = 0.1. Alternatively, dissolve
mgredient omitting earbohydrate, in 800 ml
H,0 with heat and oceasional agitation. Dis-
{’5“50 20 wl portions in 13 % 100 mm test
c‘ll:‘f’s "‘:"‘ti."in\'crtod fermentation tubes. Auto-

€ 15 min, at 118° and let cool. Dissolve
;‘:::;::l.\‘drun- i 200 ml H.O and sterilize by
R g soln thru  bacteria-retaining  filter,
Pheally wld 0.5 ml sterile filtrate to each

233

tube of sterilized broth after cooling to <45°.
Shake gently to mix. Final pH, 74 %= 0.1.

(2) Purple carbohydrate broth.—Prep. as in
(1), using as basal broth 10 g proteose pep-
tone No. 3 or gelysate, 5.0 g NaCl, and 0.015
or 0020 g bromocresol purple. Final pH, 68
+* 0.1.

(@) MacConkey agar~—~Suspend 3.0 g pro-
teose peptone or polypeptone, 17 g peptone
or gelysate, 10 g lactose, 1.5 g bile salts No. 3
or bile salts mixt., 50 g NaCl, 0.03 g neutral
red, 0.001 g crystal violet, and 13.5 g agar in 1
L H,O and mix thoroly until homogenecous.
Heat, with oceasional agitation, and boil 1-2
min. until ingredients dissolve. Autoclave 15
min. at 121°. Cool to 45-50° and pour 20 ml
portions into 15 X 100 mm petri dishes. Let
dry at least 2 hr with plates covered. Do not
use wet plates. Final pH, 7.1 = 0.1.

(r) Brain heart infusion broth—Prep. as in
(h), Media and Reagents, This Journal 49,
248 (1966), dispensing 5 ml portions in 16 X
150 mm test tubes.

37.X17

(a) Kovac's reagent for indole lest—Dis-
solve 5 g p-dimethylaminobenzaldehyde in 75
ml amyl alcohol and slowly add 25 ml HCIL

(b) Voges-Proskauer (VP) test reagents.—
(1) Alpha-naphthol soln—5%. Dissolve 50 g
a-naphthol in 100 ml absolute alcohol.

(2) Potassium hydrozide soln—40%. Dis-
solve 40 g KOH in H,O and dil. to 100 ml.

(¢) Sodium hydrozide soln—1N. Dissolve
42.11 g 95% reagent NaOH in sterile H.O and
dil. to 1 L.

(d) ITydrochloric acid soln—1N. Dil. 89 ml
to 1 L with sterile Hy0.

(e) Methyl red wndicator—Dissolve 0.10 g
Me red in 300 ml aleohol and dil. to 500 ml
with H,0.

(f) Sterile physiological saline soln.— Dis-
solve 85 g NaCl m H,O and dil. to 1 L
Autoclave 15 min. at 121° and cool to room
temp.

(g) Formalized physiological saline soln.—
Add 6 ml HCHO soln (36-38%) to sterile
saline soln, (£), mix, and store in tightly stop-
pered containers.

(h) Salmonella polyvalent somatic (0) an-
tiserum.— (Identification of the Salmonella
Serotypes, No. 168, Difco Labs., 920 Henry
St., Detroit, Mich. 48201, July 1963, p. 5.)
Contains agglutinins for at least somatic (O)
antigens: 1, 2, 3, 4, 5, 6, 7, 8,9, 10, 11, 12, 13,
14, 15, 16, 19, 22, 23, 24, 25, and Vi. They are

Diagnostic Reagents
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agglutinins for somatic (O) groups: A, B, Cy,
Cg, D, Eh Eg, E;h F, G, H, I, and Vi.

(i) Salmonella individual somatic (0) anti-
sera—(See rveference in (h).) For at least,
each of the somatic (0) groups listed in (h).

(j) Salmonella polyvalent flagellar (H) anti-
serum —(See p. 11 of reference in (h).) Con-
tains agglutining for at least the following
flagellar (H) antigens: a b, e, d, eh, en com-
plex (enz5, enx), fg, fgt, gm, gmq, gms,
p, gpu, ga, gst, gb, i, k, 1v, 1w, lzgs, lzys, mt,
Y, Y, B, ZyZoa, Balas, ZaZaz, %6 %10, 4205 1, 2;1,
5;1,6;and 1, 7.

(k) Salmonella “Spicer-Edwar flagellar
(H) antisera—(From p. 10 of reference in
(h).) Consists of 7 pooled or polyvalent anti-
sera which react as follows:

oL

Salmonelia H Antisera Spicer-Edwards and H
Antigens with Which Each Reacts

Salmonella H Antisera Spicer-Edwards

H Antigens 1 2 3 4
a == + 0 =
b + + = +
c + + = =
d + - + +
eh - - + -
G Complex*® + - - +
i + — - -
k - + S & -+
r = + = +
y — 3 — =
z - = + =
z4 Complex? - - + -
z0 = - - +
Z29 - + =+ —
H Antigens Salmonella H Antisera
enx, enz;s en complex
v, lw, 12123, 1z28 L complex
1,:2:1,671,6§1,7 1 complex

s The G complex component of Salmonella H
antisera Spicer-Edwards 1and 4 reacts with antigens
fg, fgt, gm, gms, gmt, gp, gpu, €9, st, ms, and mt.

bThe z4 complex component reacts with z4z2a,
z4Z24, and Z4Z22.

(From Difco Laboratories, Detroit, Mich.)

(1) pH Test paper—Min. range 6.0-7.6 with
max. gradations of 04 pH for each color
change.

Detection
37.X18 Preparation of Sample Cultures
Open sample container aseptically and
weigh aseptically 25 g sample into sterile,
empty, wide-mouth, serew-cap pint jar. Add
ca 15 ml sterile lactose broth, 37.X16(a).
Stir with sterile glass rod, sterile spoon, or

JOURNAL OF THE 4.0.A.c. (Vol. 50, No. 1, 1967)

sterile tongue depressor to smooth suspeng,
Add 3 addnl portions of lactose broth, 19, 1
and 190 ml for total of 225 ml. Stir aftey éa .
addn until sample is suspended without lume
Cap jar securely and let stand at room tem

60 min. Mix well by shaking, and det, p%'
with test paper, 37.X17(1). Adjust pg if
necessary, to 68 = 02 with sterile 1V N“'OH
or HCI, 37.X17(c) or (d), capping jar se.
curely and mixing well before detg fina) K
Loosen jar cap ca % turn and incubate 24 + 2 ‘
he at 35°. ‘

37.X19 Isolatig,

(a) Growth on seleclive media.—Shake gent-
ly incubated sample mixt., 37.X18, and trang.
fer 1 ml to 10 ml selenite cystine broth, 37, X1
(b)(1) or (2), and addnl 1 ml to 10 ml tetya.
thionate broth, 37.X16(c). Incubate 24 = g
hr at 35°.

Streak 3 mm loopful of incubated selenite
cystine broth on selective media plates of byjl.
liant green agar, 37.X16(d). Salmonella Shi-
gella agar, 37.X16(e), and Biy(S0,)4 agar-,'
37.X16(f). Repeat with 3 mm loopful of in-
cubated tetrathionate broth. Incubate plates
24 =+ 2 hr at 35°. '

(b) Appearance of Lypical Salmonella colo-
nies—(1) On brilliant green agar—Colorless,
pink to fuchsia, translucent fo opaque, with
surrounding medium pink to red. Some Sal
monella appear as transparent green colonies
if surrounded by lactose- or sucrose-ferment-
ing organisms which produce colonies that are
vellow-green or green.

(9) On Salmonella Shigella agar—Uncolo d
to pale pink, opaque, fransparent Or transl
cent, but some strains produce black-centered
colonies.

(3) On bismuth sulfite agar —Brown, grey o
black, somefimes with metallic sheen. |
rounding medium is usually brown al first,
turning black with inereasing ineubation ti S
Some strains produce green colonies WIHL
little or no darkening of the surroundiis
medium. i

If plates do not have typical or suspiciot®
colonies or do not contain growth, ineubate
addnl 24 br.

Treatment of Typical ¢
Suspicious Coloni®

(a) Inoculation of triple sugar iron '( TSM
agar—Pick with needle 2 or more L)'Plc“l" g
suspicious colonies, if present, from each DI
liant green, Salmonella Shigella, and Biy(SU
agar plates having growth. Inoculate

37.X20
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(th\NGES IN METHODS
37.X16(g), with portion of each colony
by streaking slant and stabbing butt. Store
,?;-ked weleetive plates at 5-8° or at room
:eml’- (en 26°). G v
(b) Presumplive positive wactwns.—lnf:u-
{e TSI slants 24 = 2 hr at 35°. Presumptive
sitive Salmonelln cultures have alk. (red)
EIO;HS anid acid (vellow) butts, with or with-
o:l‘t H.5 (hh‘ufkm‘-ling of a.ga.r). (HoS-negative
T8I cultires which otherwise appear to be
galmonellie cannot be excluded from further

slant,

b

examinal on.)

If TSI fails to give a typieal Salmonella
renction, pick addnl suspicious colony from
seleetive medium plate not giving presumptive
positive culture and inoculate TSI slant as
in (a). . .

(To detect lactose-fermenting Arizona or-
ganisms, fest all TSI eultures (ineluding yellow
dants) isolated from HoS-positive Bia(SO04).
agar colonies, using lysine iron agar, 37.X16
(m)(1), as in 37.X23(a). Cultures that are
lysine decarboxylase-positive and H,S-positive
are tested further to det. if they are Arizona
sp., 37.X25(£)(2).)

(¢) Selection for identification.—Apply bio-
chemical and scrological identification tests to
3 presumptive positive TSI agar cultures
picked from selective agar plates streaked
from selenite cystine broth and to 3 presump-
tive positive TSI agar cultures picked from
selective agar plates streaked from tetrathion-
ate broth.

If 3 presumptive positive TSI agar cultures
are not isolated from 1 set of selective agar
plates, lest other presumptive positive TSI
agar cultures, if isolated, by biochemical and
serologieal tests. A minimum of 6 TSI cul-
fures are examimed for each 25 g sample tested.

Identification
37.X21

~ Pure enltures on TSI agar ave required for
moculation ol hiochemieal test media.

(@) Puve cultures—Proceed to 37.X22.

(b) Mized eultures—Streak any culture that
appears 1o be mixed on MacConkey’s agar,
31.X16(q), or brilliant green agar, 37.X16(d).
Incubate 24 = 9 1y at 35°.

_(©) dppearance of Salmonella colonies—(1)
On x\l«c(.'.'nnlccy’s agar—Typical colonies ap-
Pewr transpurent and colorless, sometimes with
'ﬂl'k centers. Salmonella will clear areas of
Pt bile cansed by other organisms sometimes
Present j,, medinm .

(9) Un_. ! i . )
(b)(1). williant  green agar—=See 37.X19

Cultures

235

Pick with needle at least 2 typical or sus-
picious colonies and inoculate TSI slants by
streaking the slant and stabbing the butt as
in 37.X20(a). Retest purified cultures ag in
37.X20(b), and proceed with identification.

37.X22

(a) Urease test—Subculture two 3 mm loop-
fuls of presumptive positive TSI agar culture
to urea broth, 37.X16(k)(f), and incubate
24 * 2 hr at 35° or inoculate rapid urea broth,
37.X16(k)(2), and incubate 2 hr in H,O bath
at 37 = 05°. Discard all eultures that give
positive test (purple-red color). Salmonellae
are urease negative (no change in orange color
of medium).

(b) Serological flagellar (H) screening test.—
To reduce no. of presumptive positive TSI
agar cultures carried thru identification tests,
perform serological flagellar (H) screening test
by transferring one 3 mm loopful of each
urease-negative TSI agar culture to either:

(1) Brain heart infusion broth, 37.X16(r),
(for test on same day) and incubate at 35°
until visible growth occurs (ca 4-6 hr); or

(2) Tryptone broth, 37.X16(h) (for test on
following day), and incubate 24 =2 hr at 35°.

To 5 ml of each of the 6 broth cultures
add ea 2.5 ml formalized physiological saline
soln, 37.X17(g). Select 2 formalized broth
cultures and test with Salmonella flagellar (H)
antisera, 37.X17(j) or (k), as in 37.X31 or
37.X32.

If selected formalized broth cultures are
positive, perform addnl tests on these cul-
tures, beginning with 37.X23, except step
37.X23(c)(4) may be omitted.

If both formalized broth cultures are not
positive, perform test on the 4 remaining
other broth cultures (37.X22(b)(1) or (2))
to obtain, if possible, 2 positive cultures for
addnl testing, 37.X23,

If all urease-negative TSI cultures from
sample ave Salmonella serological flagellar (H)
test negative, then perform addnl tests, be-
ginning with 37.X23, on all cultures.

Subcultures

37.X23

Transfer 1 loopful of presumptive positive
TSI agar culture to each of following media:

(a) Lysine wron agar, 37.X16(m)(1). —
Streak slant and stab butt. Replace tube cap
loosely and incubate 48 = 2 hr at 35°. Iix-
amine at least every 24 hr. Salmonellae give
alk. reaction of purple color thruout medium
(final color is slightly darker than original

Testing Urease-Negative Cultures
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purple color of medium). If Ho.S is produced,
butt of medium is blackened. Negative test
is purple or red slant and yellow butt.

If liquid medium is preferred, inoculate tube
of lysine decarboxylase broth, 37.X16(m)(2).
Close tube cap tightly after inoculation and
incubate 96 * 2 hr at 35°. Examine at least
every 24 hr. Salmonellae give alk. reaction of
purple color thruout broth (final color is
slightly darker than original purple color of
medium). Sometimes tubes which have yellow
color after 8-12 hr of incubation change to
purple later. Negative test is permanent yel-
low color thruout broth.

(Lysine iron agar is incubated loosely capped
<o that aerobic conditions are maintained,
while lysine decarboxylase broth is incubated
tightly closed to exclude air.)

(b) Phenol red dulcitol broth, 37.X16(p)
(1) —Incubate 48 = 2 hr at 35°. Examine at
least every 24 hr. Most Salmonellae give
positive test indicated by gas formation (dis-
placement of liquid in inverted tube) and
acid reaction (yellow). Negative test is alk.
reaction (red) and no gas formation.

(Purple broth base with duleitol, 37.X16(p)
(2), may be substituted, Positive fest is acid
reaction (vellow) and gas. Negative test is
alk. reaction (purple).)

(c) Tryptone Dbroth, 37.X16(h) —Incubate
24 = 2 hr at 35° and test as follows:

(1) Transfer 3 mm loopful, excluding all
solid particles, to KCN broth, 37.X16(0).
Heat vim of tube to form good seal when
restoppered. Incubate 48 = 2 hr at 35°. Sal-
monellae do not grow in this broth as shown
by lack of turbidity (negative test).

(2) Transfer 3 mm loopful to malonate
broth, 37.X16(1), and incubate 48 * 2 hr at
35°. Salmonellae give negative test as shown
by green color (unchanged). Positive test
(alk. reaction) is shown by blue color.

(8) Transfer 5 ml to empty test tube and
add 02-03 ml Kovac’s reagent, 37.X17(a).
Positive test for indole is shown by deep red
in reagent on surface of broth. Most Sal-
monellae are indole negative.

(4) To remainder of 24-hr tryptone broth
culture (ea 5 ml) add ca 25 ml formalized
physiological saline soln, 37.X17(g). Refrig-
crate formalized broth at 5-8° if test is to be
performed on another day. Perform Salmo-
nella serological flagellar (H) test, 37.X31, or
“Spicer-Edwards” flagellar (H) test tube test,
37.X32, using formalized broth culture as
flagellar (H) antigen to be tested.

(d) Tests indicating absence of Salmonella.

JOURNAL OF THE A.0.a.C. (Vol. 50, No. |, 1967)

—Discard, as not Salmonella, cultures thay
show either:
(1) Positive indole test (red) and negyg;,.
Salmonella =erological flagellar (H) tost, 5
(2) Positive KCN broth test (growti) ang
negative lysine decarboxylase test (yellow)
(f) Classification.— Classify as Salnmne'"a
sp. cultures that have all characteristics shoy,,
in Table 37.X24. 1f 1 TSI culture frow 95
gample is classified as Salmonella sp., flll‘thef
testing of other TSI cultures from same 95 @
sample 1s unnecessary. '
(e) Testing of TSI agar cultwres—Usa gy
monella serologieal somatic (O) test, 37.X2q
(g) Special cases. — Cultures that contajy
demonstrable Salmonella antigens as showy
by positive Salmonella serological somatic (0)
test and positive flagellar (H) test but do ngt
have biochemical characteristics of Salmonellqe
should be purified as in 37.X21(b) and ye.
tested, beginning with 37.X22.

Characteristics

37.X24 of Salmonellq

Test or substrate Results

Negative (orange-red)

Positive (alk.; purple
thruout medium)

Positive (yellow and gas)

Urease, 37.X22(a)

Lysine decarboxylase,
37.X23(a)

Phenol red dulcitol
broth, 37.X23(b)

KCN broth, 37.X23(c)(1)

Malonate broth,
37.X23(c)(2)

Indole test, 37.X23(c)(3)

Polyvalent flagellar test,

Negative (no growth)

Negative (unchanged
green)

Negative (no red color)

Positive (visible

37.X22(b), 37.X23(c)(4) agglutination)
Polyvalent somatic test, Positive (visible

37.X23(e) agglutination)
37.X25 Additional Biochemical Tests

Perform addnl tests on cultures that do
not give identical test results as in 37.X24 and
do not classify as Salmonella sp. Transfer 1
loopful of eulture from each unclassified TSI
agar slant to each of following medin:

(a) Phenol red lactose broth, 37.X16(P)
(1) —Incubate 48 *= 2 hr at 35", Exnmitl.ﬂ‘
inoculated broth at least every 24 hr. Tost=
tive test is shown by gas formation ( ‘lisplac’f..»
ment of liquid in inverted tube) and a_ul@
reaction (vellow). Salmonellne give negative:
test shown by alk. reaction (red) and no gas
formation. B

Discard, as not Salmonella, cultures that @Y€
positive phenol red lactose broth test, exeep
cultures that also give positive malond
broth test. Cultures that are phenol red 1
tose broth positive or negative and malonat®
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are tested further to det. if

)()Sifi\'l;'
bro\‘rha:c Avizona sp., 37.X25(£)(2).
thflmml«,» lnctose broth, 37.X16(p)(2), may

qubstituted. Positive test is acid reaction
b(i flo\\') and gas. Negative test is alk. reac-
(;‘ﬂ (P.l"'l'h’) and no gas formation.)
twnb) Phenol red  sucrose broth, 37.X16(p)
(I;P.Im-ulnue and read as in (a) above. Dlg_
'l as not Salmonella, cultures that give
t'm:il‘i\'c {est. (Purple sucrose broth may be
p(l)l‘)sli‘lllt’ll and read as in (a) above.)
Sl(r,) Methyl red-Voges-Proskauer (MR-VP)

medinnt, 37.X16(i) —Incubate 48 = 2 hr at

(}) Perform Voges-Proskauer (VP) test at
foom temp. by transforring 1 ml 48-hr culture
o test tube and adding 06 ml a-naphthol
soln, 37.X17(b)(1), and 0.2 ml 40% KOH soln,
37.X17(b)(2). Shake after each addn. To
intensify and speed reaction, add few creafine
erystuls to test medium. Read results 4 hr
after adding reagents. Positive VP test is
development of eosin pink color. Salmonella
give negative test.

(2) Incubate remainder of MR-VP medium
addnl 48 = 2 hr at 35°. Perform Me red test
by transferring 5 ml culture to test tube and
a;l(ling 5-6 drops Me red soln, 37.X17(e), and
read results immediately. Salmonellee give
positive test (red). Negative test is indicated
by yellow color.

(d) Simmon’s citrate agar, 37.X16(j) —In-
oculate by streaking slant and stabbing butt.
Incubate 96 * 2 hr at 35°. Salmonellae usu-

37.X26

237

ally give positive test shown by growth and
color change from green to blue (alk.). Color
change usually appears first on slant and then
spreads thru medium. Negative test is indi-
cated by no or very little growth and no
change in color of medium,

(e) Tests indicaling absence of Salmonella.
—Diseard, as not Salmonella, cultures that give
the following 3 results:

(1) Positive KCN broth test (growth),

(2) Positive Voges-Proskauer test (red), and

(3) Negative Me red test (yellow).

(£f) Classification—Classify cultures accord-
mg to results listed in Table 37.X26. If 1
TSI culture from 25 g sample is classified as
Salmonella sp., further testing of other TSI
cultures from same 25 g sample is unnecessary.

(1) Salmonella sp.—Cultures that have reac-
tion patterms of Table 37.X26, column A or
B.

(2) Arizona sp—Cultures that have reaction
pattern of Table 37.X26, column C.

(3) Non-Salmonella sp—Discard, as not Sal-
monella, cultures that give results listed in any
1 subdivision of Table 37.X27. (See p. 238.)

37.X28 Summary of Classification of

Non-Salmonella Cultures

Classify, by performing addnl tests deseribed
in Identification of Enterobacteriaceae, any
culture that is not clearly identified as Salmon-
ella sp. or Arizona sp. by classification schemes
in Tables 37.X24 and 37.X26 or not elimi-

Characteristics of Salmonella and Arizona

gas; alk — alkaline.

Classification?
Salmonella sp. Arizona sp.
Test or Substrate A i c
Urease test, 37.X22(a) i - o
Lysine decarboxylase, 37.X23(a) alk. alk. alk.
Phenol red dulcitol broth, 37.X23(b) AG AG or Aor — =
KCN broth, 37.X23(c)(1) NGr NGr NGr
Mplonate broth, 37.X23(c)(2) - - +
Indole test, 37.X23(c)(3) - N N
Polyvalent flagellar test, 37.X22(b), 37.X23(c)(@) or + + +or—
b Spicer-Edwards flagellar (H) test, 37.X32
P:lyvalent somatic test, 37.X23(e) +or - + +or -
phenol red lactose broth, 37.X25(a) = - AGor Aor -
v enol red sucrose broth, 37.X25(h) - B
08es-Proskauer test, 37.X25(c)(1) = N N
dethyl red test, 37.x25(c)(2) + + +
mmon's citrate, 37.X25(d) + + or - +
Bt
an; = Negative test or no acid or gas; NGr = no growth; -+ = positive test; A =acid; AG = acid
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Characteristics of

37.X27 Non-Salmonella Cultures

Test(s) or Substrate(s) Results

(a) Urease test, 37.X22(a) Positive (purple-red)

(b) Indole test, 37.X23(c)(3)
Polyvalent flagellar
test, 37.X22(b),
37.X23(c)(4) or Spicer-
Edwards flagellar (H)
test, 37.X32

Positive (red)
Negative (no aggluti-
nation)

(c) Lysine decarboxylase
test, 37.X23(a)
KCN broth, 37.X23(c)(1)

Negative (yellow)

Positive (growth)

(d) Phenol red lactose
broth®, 37.X25(a)

Positive (gas and acid)

Positive (gas and acid)

(e) Phenol red sucrose
broth, 37.X25(b)

(f) KCN broth, 37.X23(c)(1) Positive (growth)

Voges-Proskauer test, Positive (red)
37.X25(c)(1)

Methyl red test, Negative (yellow)
37.X25(c)(2)

& Malonate broth positive cultures are tested fur-
ther to det. if they are Arizona sp., 37.X25(f)(2).

nated from these groups by test reactions
listed in Table 37.X27.

If neither of 2 TSI cultures carried thru
biochemical tests, 37.X23-37.X27, confirm as
Salmonella, perform biochemical tests, begin-
ning with 37.X23, on all other urease-negative
TSI eultures from same 25 g sample.

Salmonella Serological Tests

Dil. and pretest all Salmonella serological
antisera with known test cultures to insure
reliability of results with unknown cultures.
Caurron: Handle viable cultures carefully to
prevent contaminating environment,

37.X29 Polyvalent Somatic (0) Slide
or Plate Test

Using wax peneil, mark olf 2 sections ca 1 X
2 ¢m on inside of glass or plastic petri dish.
Place % of 3 mm loopful of culture from
24- or 48-hr TSI agar slant on dish in upper
part of each marked seetion. Add 1 drop
saline soln, 37.X17(f), to lower part of each
marked section. With clean, sterile transfer
loop or needle, emulsify culture in saline soln
for 1 section and repeat for other section.
Add 1 drop Salmonella polyvalent somatic
(0) antiserum, 37.X17(h), to a section of
emulsified culture and mix with clean, sterile
transfer loop or needle. Tilt mixt. in both
sections back and forth 1 min, and observe
against dark background. Any degree of ag-
glutination is positive reaction.

JOURNAL oF THE A.0.4.¢. (Vol. 50, No. 1, 1967) :[

Classify polyvalent somatic (O) test as;

(a) Positive.— Agglutination in  culture.g,
line-serum mixt. and no agglutination -
culture-saline mixt.

(b) Negative—No agglutination in cultyye.
caline-serum mixt. (Polyvalent somatic apg;
sera does not contain agglutinins for antigepg
of some Salmonellae isolated from fooqg
Negative somatic reactions oceur with thé
Salmonellae serotypes whose corresponding ag-
glutinins are not contained in the antisera e
S. cerro, group K(18); S. minnesota, g.-o“l')’
L(21); 8. alachua, group 0(35).)

(¢c) Non-specific.— Both mixts agglutinate.
Requires addnl testing as in Identification of
Enterobacteriaceae.

37.X30

n

Determination of Somatic
Grouping (Optional)
Perform serological somatic (O) test on cul-
ture as in 37.X29, using individual group
somatic (0) antiserum (including Vi), 37.X17
(i), instead of Salmonella polyvalent somatic
(O) antiserum. Repeat test, using each group
somatic antiserum or until culture reacts with
specific group antiserum.

Suspend cultures positive with Vi antiserum
by emulsifying growth from slant surface in
1 ml physiological saline soln, 37.X17(f), to
make heavy suspension. Heab in boiling H.0
20-30 min. and let cool. Retest heated sus-
pension, using somatie group D, Cy, and Vi an-
tisera. Vi-positive cultures which react with
somatic group D antiserum are probably Sal-
monella typhi, and Vi-positive cultures which
react with somatic group C; antiserum are prob-
ably Salmonella paratyphi (. For these cultures
to be classified as Salmonella sp.. they must
have characteristics of Salmonellae ns in Table
37.X24 or 37.X26. Heated Vi-positive cul-
fures which do not rveact with any individual
somatic serum but continue to react with Vi
antiserum  probably belong fo (Mitrabacter
group and are not Salmonella. Confirm cob=
clusion by biochemical tests listed in Table
37.X26.

Cultures that give positive somatic (0) test
with any individnal somatic (Q) antiserum 8r¢
recorded as positive for that somatic
group; cultures that do not react with an¥
individual somatic (O) antisera are recorded
as negative for individual group somatic
test.

37.X31 Polyvalent Flagellar (H)
Test Tube Test
Snl'mmw{fﬂ

Place 05 ml appropriately dild 70)
1

polyvalent flagellar (H) antiserum, 37.
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CHANGES IN METHODS

0 % 7 or 13 X 100 mm serological

¢ tube and add 05 ml antigen to be
teiged: formalized brain-heart infusion broth,
U’; xzz(b)(l), or 0.5 ml formalized tryptone
zrt.)th culture, 37.X22(b)(2) or 37.X23(c)(4).
Ii formalized culture 'contams grantlar par-
ticles, pellicles, or sediment, also prep. salfne
control by mixing 05 ml formahz'ed saline
soln, 37.X17(g), w.ith 0.5 m! forma.lnzgd tryp-
fone Iroth enlture mn same size serological test
tube. Incubate mixts 1 hr in H,O bat.h at.: 50°.
Observo preliminary results at 15-min, inter-
vals anil vead final results at 1 hr.

Classily polyvalent flagellar (H) test as:

(a) Positive—Agglutination in culture-for-
malized saline-serum mixt. and no agglutina-
tion in culture-formalized saline mixt.

(b) Negative—No agglutination in culture-
formalized  saline-serum mixt. (Polyvalent
fiagellar antiserum does not contain agglutining
for antigens of some Salmonellue isolated from
foods. Negative flagellar reactions occur with
Salmonellae serotypes whose corresponding ag-
glutinins are not contained in the antisera
(ie., S. simsbury, 7a7; 8. wichita, z37; S. chit-
tagong, Zss).

(¢) Non-specific.— Both mixts agglutinate.
Requires addnl testing as in Indentification of
Enterobacteriaceae.

Cultures that give typical biochemical re-
sults as Salmonellae but do not agglutinate in
Salmonelle flagellar (H) antisera must be
tested to det. if sufficient flagellar (H) anti-
gens are present. Test motility of culture as
follows:

Inoculate petri dish contg motility test me-
dium, 37.X16(n), with 3 mm loopful TSI
culture by stabbing medium once, 10 mm from
edge of plate to depth of 2-3 mm. (Do not
stab to bottom of plate with inoculum.) Do
not inoculate any other portion of plate. In-
cubate 24 hr at 35°. When organism has
migrated 40 mm or more toward other side
of plate, it is sufficiently motile to retest.

'Tmnsl'ex' 3 mm loopful of growth which
migrated farthest from inoculation point into
tube of tryptone broth, 37.X16(h). Incubate
2 % 2 hr at 35°, Retest this culture by add-
Mg equal amt formalized physiological saline
$oln, 37.X17(g), and repeat Salmonella sero-
logical flagellar (H) test, 37.X31 or 37.X32.

Incubate cultures that are not motile after
first, 24 hr incubation for addnl 24 hr at 35°,
I still negative, incubate 5 days at 25° before
Classifying 4 non-motile (flagellar (H) anti-
gen nof, detected),

Cultures that are non-motile or cultures that

239

are Salmonella serological flagellar (H) test-
negative, when retested, are classified according
to results of other tests in Identification of
Enterobacteriaceae.

37.X32 “Spicer-Edwards’® Flagellar

(H) Test Tube Test

(Alternative to polyvalent flagellar (H) test
tube test, 37.X31, to det. presence or absence
of flagellar (H) antigens.)

Test each culture, using each of the 7 “Spi-
cer-Edwards” flagellar (H) antisera, 37.X17
(k). Perform test as in 37.X31, using 1 of the
7 “Spicer-Edwards” (H) antisera for each test
instead of Salmonella polyvalent flagellar (H)
antiserum, Since there are 7 “Spicer-Edwards”
antisera, each culture must be tested 7 times.

Positive agglutination indicates presence of
flagellar (H) antigen. Identify by comparing
pattern of agglutination reactions obtained
with agglutinins known to be present in each
of the 7 “Spicer-Edwards” (H) antisera. Re-
sults of these reactions are shown in table of
37.X17(k).

If culture produces positive agglutination
when tested with each of the 4 “Spicer-Ed-
wards” antisera 1, 2, 3, and 4 (4 plus pattern),
then results indicate presence of non-specific
antigen other than Salmonella antigen or
presence of more than single Salmonelle H
antigen which cannot be identified with this
antisera until antigens are sepd.

38. MICROCHEMICAL METHODS
No additions, deletions, or other changes.

39. VITAMINS AND OTHER
NUTRIENTS

(1) The official, final action method for
vitamin C (ascorbic acid), 39.040-39.041,
was revised as follows and the revised
method was adopted as official, first action:

(A) Substitute following for 39.040(a)
and preceding parenthetical phrase:

(Applicable to detn of reduced ascorbie
acid. Not applicable in presence of ferrous
Fe, stannous Sn, cuprous Cu, SO,, sulfite, or
thiosulfate. See Nork.)

Principles

Ascorbic acid reduces oxidation-reduction
indicator dye, 2,6-dichloroindophenol, to color-
less soln. At end point, excess unreduced dye
is rose pink in acid soln. Vitamin is extd
and titrn performed in presence of HPO,-
HOAc or HPO4-HOAc¢-H,SO, soln to main-
tain proper acidity for reaction and to avoid
autoxidation of acid at high pH.
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Changes in Official Methods of Analysis Made at the Ej
Annual Meeting, October 10-13, 1966

] The following changes in the Methods of the Association become effecti
in Section 5 of the Bylaws, on the thirtieth day from the date of publica
port, February 15, 1967. References are to the 10th Edition, 1965.
The number following each compound for which a determination is
number assigned to it by the Chemical Abstracts Service. This is a uni
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ghiiety
Ve, 4 provideq
tion of thig pe.

given is the Tegistry
que number fo,

that compt.)und' ; }t will be useful in identifying the compound in a chemical informatiop
system which is in the process of development. Different salts or derivatives of a given
compound as well as different stereochemical isomers will receive different, numbers.

The following abbreviations were added
to pp. xix-xx and arc being used starting
with changes made at the 80th Annual
Meeting:

amt amount

amp. ampere(s)

com. commercial, commercially
compd compound

est. estimate

estd mated

estg stimating

estn estimation

ir infrared

ng nanogram(s), 0.001 ug
qual. qualitative, qualitatively
quant. quantitative, quantitatively
sep. separate, separately

uv ultraviolet

1. AGRICULTURAL LIMING MATERIALS

The official, final action EDTA titration
methods, 1.021-1.023, were revised as fol-
lows:

(A) The equation in 1.023(a) was changed
to read: “% Ca = (Titer EDTA std soln for
Ca) X ml EDTA std soln X 2/g sample.”

(B) The cquation in 1.023(b) was changed
to read: “% Mg = (Titer EDTA std soln for
Mg) X [(ml EDTA std soln in Ca -+ Mg
titn) — (ml EDTA std soln in Ca titn)] X
2/g sample,” and in line 2 of the same scction,
“Mg.) Pipet” was changed to read: “Mg.) For
Ca + Mg, pipet.”

(C) The cuation in 1.023(c) was changed
to read: “% Mg = (Titer EDTA std soln
for Mg) X ml EDTA std 01% soln % 2/g
sample.”

2. FERTILIZERS

(1) The official, final action method for
sampling solid fertilizers, 2.001, was revised
as follows to include a sampling pattern
which was adopted as official, first action:

(a) Bagged fertilizers—Official, Final Ac-
tion—Use slotted single or double tube, or
slotted tube and rod, with solid cone tip at
one end. Take sample as follows: Lay bag
horizontally and remove core diagonally fror
end to end. From lots of 10 bags or more
take core from each of 10 bags. When neces-
sary to sample lots of <10 bags, take 10 cores
but at least 1 core from each bag present.
TFor small packages (10 1b or less) take 1
entire package as sample.

(b) Bulk fertilizers—Official, First Action—
Use double tube compartmented trier, such
as 524 Grain Probe or Missouri trier (available
from Seedboro Equipment Co., 618 W. Jack-
son Blvd., Chicago, Ill. 60606) with solid cone
tip; effective sampling length not <4’ and
sepd compartments not >6” long (or trier of
other design that has been demonstrated to
draw representative vertical core). Draw 10
vertical cores distributed in std concentric
sampling pattern of such design that each core
represents approx. equal fractions of lot:

7 6

SN
3[(1[2)]s)
6 |~

10 9

Fig. 1—Sampling pattern,

CHANGES IN METHODS

Bulk shipments may be sampled at, tiu%e of
Joading ©Or unloading by passing I.\‘atlonal
plant Food Institute type o.f sampl.mg cup
thru entire stream of material as it drops
from belt or chute. Make sampling such as
o assure not <10 equal-timed-spaced passes
thruout transfer operation. )

() Preparalion of sample—O flicial, Final
Action—-Place composite sample in airtight
container and dcliver entire sample to labora-
tory. If composite sample is reduced in field,
use riffle.

(2) The official, first action method for
nitrogen, This Journal 49, 206
a3 adopted as official, final action.

slow-relea
(19663, w

(3) The following sections of the official,
first  action atomie absorption method,
2.086-2.091, were revised to read as shown
and the method for caleium was adopted as
official, first action:

2.086 Apparatus
Atomic absorption spectrophotometer—Sev-
eral com. models are available. Since each
maker’s design is somewhat different, with
varying requirements of light source, burner
flow rate, and detector sensitivity, only gen-
eral outline of operating parameters is given
in Table 2.087. Operator must become fa-
miliar with settings and procedures adapted
to his own equipment and use this table only
as guide to conen ranges and flame conditions.

2.087 Operating Parameters
Wave-
Ele-  length, Range
ment A Flame ug/ml Remarks

Ca 4227 Rich Air-CoHy  2-20 1% La, 1%
HCI

4227 Rich N20O-CaH2 2-20 Requires
special
burner

Cu 3247 Air-CoHa 2-20
Fe 2483 Rich Air-CaHz  2-20
Mg 2852 Rich Air-CoHz 0.2-2 May need
La
Mn 2795  Air-CaHa 2-20
Zn 2138 Air-CoHy 0.5-5
2.088 Reagents

Do not yse <2 ml pipets or <25 ml vol.
flass, Auto-dilutors may be used. Prep. std
%olns in (.90 ug range fresh daily.)

(a) Calcium stock soln—25 pg Ca/ml. Dis-
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solve 1249 g CaCOj; in min. amount 3N HCL
Dil. to 1 L. Dil. 50 ml to 1 L.

(b) Calcium standard solns—0, 5, 10, 15,
and 20 pzg Ca/ml contg 1% La and ca 1%
HCL To 25 ml vol. flasks add 0, 5, 10, 15, and
20 ml Ca stock soln. Add 5 ml La stock soln
and dil. to 25 ml.

(¢) Copper stock soln—1000 ug Cu/ml. Dis-
solve 1.000 g pure Cu metal in min. amount
HNO; and add 5 ml HCL. Evap. almost to
dryness and dil. to 1 L with 0.1N HCIL.

(d) Iron stock soln—1000 pg Fe/ml. Dis-
solve 1.000 g pure Fe wire in ca 30 ml 6NV
HCI with boiling. Dil. to 1 T..

(e) Lanthanum stock soln—50 g La/L ca
5% HCl. Dissolve 5865 g La,0O; (99.99%,
Alfa Inorganics, Beverly, Mass. 01915, or
equiv.) in 250 ml HCI, adding acid slowly.
Dil. to 1 L.

(f) Magnesiwm stock soln—1000 pg Mg/
ml. Place 1.000 g pure Mg metal in 50 ml
H,0 and add slowly 10 ml HCL Dil. to 1 L.

(g) Manganese stock soln—1000 pg Mn/
ml. Dissolve 1.582 g MnO, in ca 30 ml 6N
HCIL. Boil to remove Cl and dil. to 1 L.

(h) Zine stock soln—1000 pg Zn/ml. Dis-
solve 1.000 g purc Zn metal in ca 10 ml 6N
HCL Dil. to 1 L.

(i) Other standard solns—Dil. aliquots of
solns (c), (d), (f), (g), and (h) with 05N
HCI to make at least 4 std solns of each ele-
ment within range of detn.

2.089

(a) Inorganic materials and mized fertil-
izers—Dissolve 1.00 g well-ground sample in
10 ml HCI in 150 ml beaker. Boil and evap.
soln nearly to dryness on hot plate. Catrion:
Do not bake residue. Redissolve residue in 20
ml 2V HCI, boiling gently if necessary. Filter
thru fast paper into 100 ml vol. flask, washing
paper and residuc thoroly with H,0O. Mea-
sure absorption of soln directly, or dil. with
05N HCI to obtain solns within ranges of
instrument. If Ca is to be detd, add suffi-
cient Ta stock soln to make final diln 1% La
(ie., 5 ml La to 25 ml flask, 20 ml to 100 ml
flask, ete.)

(b) Fertilizers containing organic matter
(tankage, corncobs, cottonseed hulls, etc.)—
Place 1.00 g sample in 150 ml beaker (Pyrex
or equiv.). Char on hot plate and ignite 1 hr
at 500° with muffle door propped open to
allow free access of air. Break up cake with
stirring rod and dissolve in 10 ml HCI as
in (a).

(c) Fertilizers containing fritted trace ele-

Preparation of Sample Solutions
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net wt <3 Ib and 12" sieve for larger con-
tainers. Drain 2 min., and reweigh sieve and
mushrooms to det. drained wt mushrooms.

Rinse container, and use rinsings and several
addnl portions H,O to rinse mushrooms on
sieve (ea 500 ml total). Combine drained
liquid with rinsings and filter thru ruled paper.
Lxamine residue on paper microscopically and
det. total no. maggots in liquid.

Place 100 g drained mushrooms in high
speed blender (see (d)). Add 300 ml H,0
and blend 30-45 sec. at 3000-3500 rpm. Attain
proper speed quickly by boosting sctting to
1.5-2 X desired setting on variable transformer
for few sec. at start. Fragments of mushrooms
after blending should not be >3-5 mm long.
Pour mixt. into nested sct of 8 Nos. 20, 40,
and 140 sieves. Rinse tissue 2-3 min. with
spray of tap H,O from aerator. Discard ma-
terial on No. 20 sicve. Transfer residue from
No. 40 sieve to 600 ml beaker with H,O and
bring total vol. to ca 100 ml. Add 5 ml satd
aq. crystal violet soln and heat to boiling.
Pour stained mixt. into No. 40 sieve. Wash
mushroom tissue, and maggots, if any, to edge
of sieve and remove excess stain with tap
H,0 from aerator. Using wash bottle contg
NaOCl soln, (b), and gentle spray of tap
H.0 from aerator, alternately spray tissue
with H,0 and NaOCI soln until stain has been
removed from mushroom tissue. Wash tissue
into 600 ml beaker and transfer to ruled paper,
using vae. Avoid obscuring maggots with
mushroom tissues. (Not more than 2-3 papers
should be necessary.)

Transfer residue from No. 140 sieve to 600
ml beaker with H,0 and repeat staining,
bleaching, and filtering as above.

Examine papers for maggots and other ex-
franeous materials at 10-30X. Maggots are
stained dark violet. Det. no. maggots in 100
g drained mushrooms and add to this value
no. in proportionate amt of drained liquid
caled as follows:

(100/total g drained mushrooms) X total
no. maggots in liquid.

(2) The following Joint AOAC-ASBC
(American Society of Brewing Chemists)
method for the determination of aphids in
hops was adopted as official, first action:

Apparatus and Reagents
(a) Flotation solns.— Satd Na,B,0: soln,
100 g horax/L H,0.
(b) White gasoline—See 36.002(0).

< S0 T
: STl
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(c) ITodine stain—Dissolve 0.5 gland 15
KI in 25 ml H,0. oE

(d) Blender. — “Intensifier” Twin Shell
Blender, Patterson-Kelly Co., East Stroud'&
burg, Pa. 18301, or equiv.

Determinau’on
Mix 10 g representative sample in 100 ml
satd borax soln in 2 T, Wildman trap flagc
Bring to slow boil. Do not let mixt. boil onto.
sides of flask; avert by keeping boiling to
min. and by washing down sides of flagk with
H,0 if product boils onto sides. Boil 15 hr
and cool to room temp. Fill flask to 1600 mi
with H,0, and 35 ml gasoline, and stir vigor-
ously 10 sec. Fill flask with H,0, let stand
30 min., and trap off. Perform second trapping,
using 25 ml gasoline, stirring 10 sec., and let-
ting flask stand 15 min. Wash neck of flask
with 95% isopropyl aleohol, Pour trappings
onto ruled paper(s), add 10-12 drops I stain,
and examine microscopically. If excess plant
tissue is present in trappings, pour trappings
thru 5” No. 10 sieve held over paper. Wash
plant tissue on sieve with alecohol onto filter
paper to remove any adhering insects.
Count as aphid any whole aphid or part
contg head. Count individually aphid cast skins
and other insects.

(3) The following method for the deter-
mination of filth in cheese was adopted as
official, first action to replace 36.014(d),
(e), and (f):

(Not applicable to
spices, or mold thruout.)

checse contg herbs,

Reagents and Apparatus

(a) Dispersing soln—Dissolve 20 g Nay-
EDTA in 100 ml H,0 for each detn.

(b) Pancreatin soln.—~Mix 40 g pancreatin
with 400 ml ca 37° H,0O (not >40°). Use
70 g pancreatin and 700 ml ca 37° H,O for
ricotta. Let stand 30 min., stirring intermit-
tently. Centrifuge at ca 1500 rpm and filter
supernatant liquid thru 9 cn S&S No. 8
paper.

(¢) Patapar paper (vegetable parchment)—
Paterson Parchment Paper Co.. Bristol, Pa.
19007, or cquiv.

Determination

Prep. chicese for sampling by trimming and
discarding thin layers to remove all “ol »
cut surfaces and to keep paraffin coating and
mold out of sample. Cut and break up 225

CHANGES IN METHODS

srimmed cheese into 4 L beaker. Add ca 700
ml ca 55° filtered H,O. Set beaker under
mechanical stirrer, 36.001(c), and stir 15 min,,
maintaining mixt. at 55°. Add 100 ml dispers-
ing soln, stir, and adjust mixt. to pH 8 with
NH,OH or dil. HCI (1 + 2). Rinse sides of
peaker free of adhering cheese particles with
ea 60° H,O. Maintain pH 8 by addn of
NH,OH and keep adding ca 60° H,O to dil.
cheese mixt. to ca 3 I. If foaming occurs,
place wet Patapar paper, split to accommodate
stirrer blades, over top of beaker to break
foam. Continue stirring until cheese becomes
finely dispersed.

Cool dispersion to 40° and adjust to pH 8
with NH,OH or HCI (1 + 2). Add 300 ml
pancreatin soln (except use 600 ml pancrcatin
soln for ricotta). Let mixt. digest at about but
not >40° with continued stirring ca 1.5 hr.
Maintain pH 8 by addn of NH,OH.

After digestion with pancreatin, place beaker
on hot plate and heat to 65-68°; continue
mechanical stirring. Adjust to pH 60 = 02
with HCl (1 + 2). Carefully adjust stirrer
blades close to bottom of beaker to pick up
any cheese particles which settle. Continue
stirring 15 min. or until cheese appcars com-
pletelv solubilized. Rinse inside of beaker,
stirrer blades, etc., with ca 65° H,O and filter
thru ruled paper, using ca 65° H,0 and later
aleoho! to rinse beaker. If filtration becomes
slow (c.g., cream cheese), let paper clear, wash
with alcohol, and use addnl paper. Mixt. will
filter more ecasily if 60 mesh screen (ca 5 cm
diam.) is placed under paper and small amt
mixt. is allowed to suck dry before filtering is
continued. Fxamine paper microscopically.

(4) The first sentence of the official, first
action method for determining filth in checse
containing mold, plant tissues, and spices,
36.014(g), was revised to read as follows:

Disperse cheese as in 36.014(c) or first par.
of Determination in method for determining
filth in cheese, item (3) above.

37. MICROBIOLOGICAL METHODS

The following method for the detection
and identification of Salmonella from dricd
Whole egg dried cgg yolk, and dried cgg
white was adopted as official, first action:

Method described is minimal. Depending
pon history of sample, addnl types of exam-
WMations may be applied. Use Identification of
ETLZewhm)le'riwccae, P. R. Edwards and W. 1.
E\\'ing-, Burgess Publishing Co., Minneapolis,
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Minn., 2n0d Ed., 1962, as guide for further
study of isolated microorganisms.

37.X23

(See introduction to Media and Reagents,
Changes in Methods, This Journal 49, 247
(1966).)

Sizes of culture media containers (test tubes,
flasks, and petri dishes) are specified in prepn
of cach medium. Different size containers
may be used if they give identical results.
All mmedia containers must have covers, caps,
or plugs which prevent contamination but
maintain acrobic conditions unless otherwise
directed.)

(a) Lactose broth, 05%.— Dissolve 50 g
polypeptone or peptone, 3.0 g beef ext. and
50 g lactose in 1 I, HyO. Dispense 225 ml
portions in 500 ml screw-cap bottles or flasks,
and autoclave 15 min. at 121°. Final pH,
68 = 0.1.

(b)(1) Selenite cystine broth.—Suspend 5.0
g tryptone or polypeptone, 4.0 g lactose, 10.0
¢ anhyd. Na,HPO,, 4.0 g NaHSeO;, and 001
g L-cystine in 1 I, HoO and mix thoroly. Heat
with frequent agitation. Dispense 10 ml por-
tions in sterile 16 X 150 mm test tubes. Heat
10 min. in flowing steam. Do not autoclave.
Final pH, 70 = 0.1. Mecdium is not sterile.
Use same day as prepd.

(2) Selenite cystine broth (North and Bar-
tram,)—Prep. as in (I), using 5.0 g polypep-
tone or 4.0 g tryptone, 40 g lactose, 40 g
NaHSeO;, 55 g anhyd. Na,HPO,, 45 g an-
hyd. KH,PO,, and 1 ml (10 mg) 1% L-cystine
soln prepd by dissolving 1.0 g L-cystine in 15
ml 1N NaOH and dilg to 100 ml with sterile
H.,0.

(c) Tetrathionate broth (with todine and
brilliant green) —Suspend 5.0 g polypeptone,
1.0 g bile salts, 10 g CaCOy;, and 30 g Na,S,05.
5H,0 in 1 L H,0, mix thoroly, and heat to
boiling. (Ppt will not dissolve completely.)
Cool to <45° and store at 5-8°. Prep. I-KI
soln by dissolving 5 g KI in 5 ml sterile H,0,
adding 6 g resublimed I, dissolving, and dilg
to 20 ml with sterile H,O. Prep. brilliant
green soln by dissolving 0.1 g dye in sterile
H,0 and dilg to 100 ml. On day medium is
used, add 20 ml I-KTI soln and 10 ml brilliant
green soln per 1 L. basal broth. Resuspend
ppt by gentle agitation and aseptically dispense
10 ml portions in 20 X 150 or 16 X 150 mm
sterile test tubes. Do not heat medium after
addn of I-KI and dye solns.

(d) Brilliant green agar—Usc com. dehy-
drated medium contg 3.0 g yeast ext., 10 g

Testing Urease-Negative Cultures
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proteose peptone No. 3 or polypeptone, 5.0 g
NaCl, 10 g lactose, 10 g sucrose, 0.08 g phenol
red, 00125 g brilliant green, and 20 g agar,
Suspend medium in 1 L H,0, mix thoroly, and
heat with occasional agitation. Boil 1 min. to
dissolve. Autoclave 1 L portions 12 min. at
121°. (Addnl heating decreases selectivity of
medium; less heating increases selectivity.)
Cool to 45-50° and pour 20 ml portions into
15 X 100 mm petri dishes. Let dry ca 2 hr
with covers partially removed; then close
plates. Final pH, 6.9 = 0.1.

(e) Sulmonella Shigella agar—Suspend 50 g
beef ext., 5.0 g polypeptone or proteose pep-
tone, 10 g lactose, 85 g bile salts mixt., 85 g
Na citrate, 85 g NayS,045H,0, 1.0 g ferrie
citrate, 13.5 g agar, 0.00033 g brilliant green,
and 0.025 g neutral red in 1 L H,0, and mix
thoroly until homogeneous. Heat with occa-
sional agitation and boil 1-2 min. until in-
gredients dissolve. Cool to 45-50° and pour
20 ml portions into 15 X 100 mm petri dishes.
Let dry ca 2 hr with covers partially removed ;
then close plates. Final pH, 7.0 = 0.1. Do not
autoclave.

(£) Bismuth sulfite agar (Wilson and Blair).
—Suspend 10 g polypeptone or peptone, 5.0 g
beef ext., 5.0 g dextrose, 4.0 g Na,HPO,.12H,0,
03 g FeSO,7H,0, 8.0 g Biy(S0O3); indicator,
0.025 g brilliant green, and 20 g agar in 1 L
H,0, mix thoroly, and heat with occasional
agitation. Boil ca 1 min. to obtain uniform
suspension. (Ppt will not dissolve.) Cool to
45-50°. Suspend ppt by gentle agitation and
pour 20 ml portions into 15 X 100 mm petri
dishes. Let dry ca 2 hr with covers partially
removed; then close plates. Final pH, 7.6 =
0.1. Do not autoclave. Selectivity of plates
decreases 48 hr after prepn.

(g) Triple sugar iron agar (TSI agar)—
Suspend ingredients (7) or (2) in 1 T, H,0,
mix thoroly, and heat with occasional agita-
tion. Boil ea 1 min. until ingredients dissolve.
Fill 16 X 150 mm tubes 1/3 full and cap or
plug so that aerobic conditions are maintained
during use. Autoclave 12 min. at 121°. Be-
fore medium solidifies, place tubes in slanted
position so that deep butts (ca 1%4”) and
adequate slants (ca 2”) are formed on solidifi-
cation.

(1) 20 g polypeptone, 50 g NaCl, 10
lactose, 10 g sucrose, 1 g dextrose, 0.2
Te(NH;),(80,)26H,0, 02 g Na,S,0,, 0025 g
phenol red, and 13 g agar. Final pH, 7.3 = 0.1,

(2) 30 g beef ext, 30 g veast ext., 15 g
peptone, 5.0 g proteose-peptone, 1.0 g dextrose.
10 g lactose, 10 g sucrose, 0.2 g FeSO,.7H.0,

SEE T Y
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5.0 g NaCl, 03 g Na,S,0,, 0024 g phenol req
and 12 g agar. Final pH, 74 = 01 !

(h) T'ryptone bi'qf}i.—Prup. as in (j), Medi,
and Reagents, This Journal 49, 248 (1966)
using 16 or 20 X 150 mm test tubes. '

(1) Methyl red-Voges-Proskauer (MR-vp)
medium ~—Prep. as in (k), Media and Reg.
gents, This Journal 49, 248 (1966), using 16
or 20 X 150 mm test tubes.

(i) Simmon’s citrate agar—Dissolve 24 g
Na citrate, 50 g NaCl, 10 g K,HPO,, 10 g
NHH,PO,, 02 g MgSOy, 008 g bromothymo]
blue, and 15 g agar in 1 L H,0, and heat
gently with occasional agitation. Boil 1-2 min.
until ingredients dissolve. Till 13 or 16 x 150
mm test tubes 1/3 full and cap or plug so that
aerobie conditions are maintained during use.
Autoclave 15 min. at 121°. Before medium
solidifies, place tubes in slanted position so
that deep butts (ca 3% or 1%4”, r
adequate slants (ca 1% or 27, resp.
formed on solidification.

(k) (1) Urea broth—Dissolve 20 g urea, 0.1
g yeast ext., 91 g KH,PO,, 95 g Na,HPO,,
and 0.01 g phenol red in 1 L H,0. Do not
lieat. Sterilize by filtration and aseptically
dispense 1.5-3 ml portions in 13 X 100 mm
sterile test tubes. I'inal pH, 6.8 = 0.1.

(2) Rapid wrea broth—Prep. as in (),
using 0.091 and 0.095 g phosphate salts, resp.

(1) Malonate broth—Dissolve 10 g yeast
ext., 20 g (NH),S0,, 06 g K,HPOy, 04 g
KH,PO,, 2.0 g NaCl, 3.0 g Na malonate, 025
g dextrose, and 0025 g bromothymol blue in
1 I 2,0, heating if neccessary until dissolved.
Dispense 3 ml portions in 13 X 100 mm test
tubes and autoclave 15 min. af, 121°. Final pH,
6.7 £ 0.1.

(m)(1) Lysine iron agar (Edwards and
Fife) —Dissolve 5.0 g gelysate or peptone, 3.0
g veast ext., 1.0 g dextrose, 10 g r-lysine, 05
g ferric ammonium citrate, 004 g Nﬁzszoﬂ=
0.02 g bromocresol purple, and 15 g agar it
1 I. H,O, heating until dissolved. Dispense 4
ml portions in 13 X 100 ml test tubes and cap
or plug so that acrobic conditions are main-
tained during use. Autoclave 12 min. at 121°-
Before medium solidifies, place tubes in slanted
position so that 1%” butts and 17 slants are
formed on solidification. Final pH, 67 = 0.1

(2) Lysine decarbozylase broth (Falkow)—
Dissolve 5.0 g gelysate or peptone, 3.0 g yeast

., 1.0 g dextrose, 50 g 1-lysine, and 002 8
bromocresol purple in 1 L H,0, heating unt
dissolved. Dispense 5 ml portions in 16 X 2
min screw-cap test tubes. Autoclave, Joosely
capped, 15 min, at 121°. Serew caps Lightly

(_;HA.\'GES IN METHODS
for storage and after inoculation. Final pH,
65-638.

(n) Motility test medivm (semisolid med:-
am) —Dissolve 3.0 g beef ext., 10 g peptone or
gelysate. 50 ¢ NaCl, and 40 g agar in 1 L
H,0 and heat gently with occasional agita-
tion. Boil 1-2 min. to dissolve. If medium
is to be stored, dispense 20 ml portions into
screw-cap containers, replacing caps loosely.
Autoclave 15 min. at 121°. Cool to 45°. To
store, screw caps on tightly and refrigerate at
38°. To usc, remelt in boiling H,O or flow-
ing steam and cool to 45°. Aseptically dis-
pense 20 ml portions in 15 x 100 mm petri
dishes and let solidify with dish completely
covered. Use plates same day as prepd. Final
vH, 74 = 0.1.

(0) Potassuom cyanide (KCN) broth—Dis-
solve 3.0 g proleose peptone No. 3 or poly-
peptone, 5.0 g NaCl, 0225 ¢ KH,PO,, and 5.64
g Na;HPO, in 1 I. H,0. Autoclave 15 min
at 121°. Cool and refrigerate at 5-8°. Final
pH, 76 = 0.1. Dissolve 0.5 g KCN in 100 ml
cold (5-8”) sterile H,0. Using sterile bulb
pipet or sterile syringe (do not pipet by
mouth), aseptically add 15 ml cold KCN soln
per L cold, sterile basal broth. Mix thoroly
with gentle agitation and aseptically dispense
1-1.5 m! portions in sterile 13 X 100 mm test
tubes. TUsing aseptic technic, immediately
stopper tubes with No. 2 corks impregnated
with paraffin. Prep. corks by boiling in paraf-
fin ca 5 min. Place corks in tubes so that
parafiin does not flow into broth but forms
good scal between rim of tube and cork, Me-
dium stored at 58° is usually stable ca 2
weeks,

(P)(1) Phenol red carbohydiate broth —Dis-
solve 10 g trypticase or proteose peptone No.
3.50 ¢ NaCl, 1.0 g beef ext. (optional), and
0018 ¢ phenol red in 1 L I,0 and heat with
gentle agitation until dissolved. Dissolve 5 g
duleitol, 10 g lactose, or 10 g sucrose (as speci-
fied in fitle of test) in this basal broth. Dis-
bense 25 ml portions in 13 X 100 mm test
tubes contg imverted 6 X 50 mm fermentation
ttn’(‘* Autoclave 10 min, at 118° (12 psi)
Final H, 73 = 01. Alternatively. dissolve
mgredients, omitting carbohydrate, in 800 ml
H,0 with heat and occasional agitation. 1is-
Velise 2.0 il portions in 13 X 100 mm test
tubex contg inverted fermentation tubes. Auto-
flave (5 min. at 118° and let cool. Dissolve
carholvdrate in 200 ml H,0 and sterilize by
Passing  woln thru  bacteria-retaining  filter.
“‘*'l’\i“zllly add 0.5 ml sterile filtrate to cach
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tube of sterilized broth after cooling to <45°.
Shake gently to mix. Final pH, 74 = 0.1.

(2) Pwrple carbohydrate broth—Prep. as in
(1), using as basal broth 10 g proteose pep-
tone No. 3 or gelysate, 50 g NaCl, and 0.015
or 0.020 g bromocresol purple. Final pH, 6.8
= 0.1.

(@) MacConkey agar—Suspend 30 g pro-
teose peptone or polypeptone, 17 g peptone
or gelysate, 10 g lactose, 1.5 g bile salts No. 3
or bile salts mixt., 5.0 g NaCl, 0.03 g ncutral
red, 0.001 g crystal violet, and 13.5 g agar in 1
L. H,O and mix thoroly until homogeneous.
Heat, with occasional agitation, and boil 1-2
min. until ingredients dissolve. Autoclave 15
min. at 121°. Cool to 45-50° and pour 20 ml
portions into 15 X 100 mm petri dishes. Let
dry at least 2 hr with plates covered. Do not
use wet plates, Final pH, 7.1 = 0.1.

(r) Brain heart infuston broth.—Prep. as in
(h), Media and Reagenls, This Journal 49,
248 (1966), dispensing 5 ml portions in 16 X
150 mm test tubes.

37.X17

(a) Kovac's reagent for indole test.—Dis-
solve 5 g p-dimethylaminobenzaldehyde in 75
ml amyl aleohol and slowly add 25 ml HCIL

(b) Voges-Proskauer (VP) lest reagents.
(1) Alpha-naphthol soln—5%. Dissolve 5.0 g
a-naphthol in 100 ml absolute aleohol.

(2) Potassium  hydroxide soln—40%. Dis-
solve 40 ¢ KOH in H,O and dil. to 100 ml.

(¢) Sodium hydrozide solin—1N. Dissolve
42.11 ¢ 95% veagent NaOH in sterile H,O and
dil. to 1 L.

(d) Hydrochloric acid soln—1N. Dil. 89 ml
to 1 L with sterile H,0.

(e} Methyl ved indicator—Dissolve 0.10 g
Me red in 300 ml aleohol and dil. to 500 ml
with H,0.

(f) Stevile physiological saline soln.— Dis-
solve 85 g NaCl in H.,O and dil. to 1 I.
Autoclave 15 min. at 121° and cool to room

Diagnostic Reagents

temp.

(g) Formalized physiological saline sobi—
Add 6 ml HCHO soln (36-38%) to sterile
saline woln, (f), mix, and store in tightly stop-
perced containers.

(h) Salmonella polyvalent somatic (0) an-
tiserum.— (Identificalion of the Salmonella
Seratypes. No. 168, Difco Labs, 920 Henry
St., Detroit, Mich. 48201, July 1963, p. 5.)
Contains agglutinins for at least somatic (O)
antigens: 1, 2, 3, 4, 5, 6. 7, 8 9, 10, 11, 12, 13,
14, 15, 16, 19, 22, 23, 24, 25, and Vi. They are
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agglutinins for somatic (0) groups: A, B, C,,
Ca, D, Ey, Ey, Ey, F, G, H, I, and Vi.

(1) Salmonella individual somatic (0) anti-
sera.—(See reference in (h).) Tor at least
each of the somatic (O) groups listed in (h).

(3) Salmonella polyvalent flagellar (H) anti-
serum.—(See p. 11 of reference in (h).) Con-
tains agglutinins for at least the following
flagellar (H) antigens: a b, ¢, d, ch, en com-
plex (cnzys, enx), fg, fgt, gm, gmq, gms,
gD, gpu, gq, gst, gt, 1, k, Iv, lw, lzys, lzag, mt,
T, ¥, Z, Zylos, ZyZay, BaZi2, Zs, Zi0, Z2g; 1, 25 1,
5;1,6;and 1, 7.

(k) Salmonella  “Spicer-Edwards”  flagellar
(I1) antisera—(From p. 10 of reference in
(h).) Consists of 7 pooled or polyvalent anti-
sera which react as follows:

Salmonella H Antisera Spicer-Edwards and H
Antigens with Which Each Reacts

Salmonella H Antisera Spicer-Edwards

H Antigens 1 2 3 4
a -+ + + -
b + + -+
c + + - -
d + + +
eh R - + -
G Complex® + - - +
i + - - -
k - + + +
r - + = +
y - + - -
z - + -+
z4 Complex” - - + -
Z10 - - - +
Z29 - + + -
H Antigens Salmonella H Antisera
enx, enzis en complex
v, Iw, 1213, 1z28 L complex
1,2;1,5;1,6;1,7 1 complex

¢The G complex component of Salmonella H
antisera Spicer-Edwards 1and 4 reacts with antigens
fg, fgt, gm, gms, gmt, gpP. gpu, gq, gst, ms, and mt.

bThe z4 complex component reacts with z4zo3,
Z4Z24, and z4Z32.

(From Difco Laboratories, Detroit, Mich.)

(1) pH Test paper—Min. range 6.0-7.6 with
max. gradations of 04 pH for each color
change.

Detection
37.X18 Preparation of Sample Cultures
Open  sample container aseptically and
weigh aseptically 25 g sample into sterile,
empty, wide-mouth, screw-cap pint jar. A(lli
ca 15 ml sterile lactose broth, 37.X16(a).
Stir with sterile glass rod, sterile spoon, or
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sterile tongue depressor to smooth Sus :
Add 3 addnl portions of lactose brothf)el!(l)sml%'
and 190 ml for total of 225 ml. Stir after é&ch’
addn until sample is suspended without lumpg
Cap jar securely and let stand at room temp.
60 min. Mix well by shaking, and det, pH
with test paper, 37.X17(1). Adjust pH, if
necessary, to 6.8 * 02 with sterile 1N NaOR
or HCl, 37.X17(¢) or (d), capping jar ge-
curely and mixing well before detg fina] pH.
Loosen jar cap ca % turn and incubate 24 + 2
hr at 35°.

37.X19 Isolation

(@) Growth on selective media —Shake gent-
Iy incubated sample mixt., 37.X18, and trans-
fer I ml to 10 ml selenite cystine broth, 37.X16
(b)(1) or (2), and addnl 1 ml to 10 ml tetra-
thionate broth, 37.X16(c). Incubate 24 =+ 9
hr at 35°.

Streak 3 mm loopful of incubated selenite
cystine broth on selective media plates 6f hril-
liant green agar, 37.X16(d). Salmonella Shi-
gella agar, 37.X16(e), and Biy(SO3); agar,
37.X16(f). Repeat with 3 mm loopful of in-
cubated tetrathionate broth. Incubate plates
24 = 2 hr at 35°.

(b) Appearance of typical Salmonella colo-
nies—(1) On brilliant green agar~—Colorless,
pink to fuchsia, translucent to opaque, with
surrounding medium pink to red. Some Sal-
monella appear as transparcnt green colonies
if surrounded by lactose- or sucrose-ferment-
ing organisms which produce colonies that are
vellow-green or green.

(2) On Salmonella Shigella agar—Uncolored
to pale pink, opaque, transparent or translu-
cent, but some strains produce black-centered
colonies.

(3) On bismuth sulfite agar—Brown, grey t0
black, sometimes with metallic sheen, Sur-
rounding medium is usually brown at first,
turning black with Increasing incubation time.
Some strains  produce green colonies with
little or no darkening of the surrounding
medium.

If plates do not have typical or suspicious
colonies or do not contain growth, incubate
addnl 24 hr.

37.X20 Treatment of Typiclll or
Suspicious Colonies

(a) Inoculation of triple sugar iron (T81)
agar —Pick with needle 2 or more typical
suspicious colonies, if present. from each pril-
liant green, Salmonella Shigellu, and BiﬂSO:ﬂ-‘i
agar plates having growth. Inoculate TSI agal
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elant, 37.X16(g), with portion of each colony
by streaking slant and stabbing butt. Store
picked selective plates at 5-8° or at room
temp. (¢ 26“).A

(b) Presumplive positive reactions—Incu-
pate TSI slants 24 = 2 hr at 35°. Presumptive
positive Salmonella cultures have alk. (red)
dants and acid (yvellow) butts, with or with-
out HoS (blackening of agar). (H,S-negative
TSI cultures which otherwise appear to be
Salmonellac cannot be excluded from further
examination.)

If TSI fails to give a typical Salmonella
reaction, pick addnl suspicious colony from
selective medium plate not giving presumptive
positive culture and inoculate TSI slant as
in (a).

(To detect lactose-fermenting Arizona or-
ganism, test all TSI cultures (including vellow
slants) isolated from HoS-positive Bin(80,),
agar ¢olonies, using lysine iron agar, 37.X16
(m)(1), as in 37.X23(a). Cultures that are
Iysine decarboxylase-positive and HyS-positive
are tested further to det. if they are Arizona
sp., 37.X25(£)(2).)

(¢) Selection for identification—Apply hio-
chemical and serological identification tests to
3 presumptive positive TSI agar cultures
picked from selective agar plates streaked
from selenite cystine broth and to 3 presump-
tive poxitive TSI agar cultures picked from
selective agar plates aked from tetrathion-
ate broth.

If 3 presumptive positive TSI agar cultures
are not isolated from 1 set of selective agar
vlates. test other presumptive positive TSI
agar cultures, if irolated, by biochemical and
serological fests. A minimum of 6 TSI cul-
tures ave examined for each 25 g sample Lested.

Identification
37.X21 Cultures
~Pwre cultures on TSI agar are required for
Woculation of biochemical test media,

@) Pure cultures—VProcced to 37.X22.

(b) Mized cnltnre Streak any culture that
pears 10 he mixed on MaeConkev's agar,
37-X16(’q), or brilliant green agar, 37.X16(d).
Incubato 24 = 2 1y at 35°.

O(C} Appeniance of Salimonella w[rmz'eix.— -(1)

e MacConkey's agar —Typical colonies ap-
bear transparent and colorless. sometimes with
fark centers, Sabmonella will elear areas of
Pbtd bile caused by other organisms sometimes
Preseni in medinm.

) Ou brilliant green  agur~—See 37.X19
(b)([)_
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Pick with necedle at least 2 typical or sus-
picious colonies and inoculate TSI slants by
streaking the slant and stabbing the butt as
in 37.X20(a). Retest purified cultures as in
37.X20(b), and proceed with identification.

37.X22 Subcultures

(a) Ureuse lest—Subculture two 3 mm loop-
fuls of presumptive positive TSI agar culture
to urea broth, 37.X16(k)(Z). and incubate
24 = 2 hr at 35° or inoculate rapid urea broth,
37.X16(k)(2), and incubate 2 hr in HoQ bath
at 37 = 05°. Discard all cultures that give
positive test (purple-red color). Salmonellae
are urcase negative (no change in orange color
of medium).

(b) Serological flagellar (H) screening test—
To reduce no. of presumptive positive TSI
agar cultures carried thru identification tests,
perform serological flagellar (H) serecning test
by transferring one 3 mm loopful of each
urease-negative TSI agar culture to either:

(7) Brain heart infusion broth, 37.X16(r).
(for test on same day) and incubate at 35°
until visible growth occurs (ca 4-6 hr); or

(2) Tryptonc broth, 37.X16(h) (for test on
following day), and incubate 24 *2 hr at 35°.

To 5 ml of each of the 6 broth cultures
add ca 2.5 ml formalized physiological saline
soln, 37.X17(g). Scleet 2 formalized broth
cultures and test with Salmonella flagellar (H)
antisera, 37.X17(j) or (k), as in 37.X31 or
37.X32.

If selected formalized broth cultures are
positive. perform  addnl tests on these cul-
tures, beginning with 37.X23, except step
37.X23(¢)(4) may be omitted.

If both formalized broth cultures are not
positive, perform test on the 4 remaining
other broth cultures (37.X22(b)(1) or (2))
to obtain, if possible, 2 positive cultures for
addnl (esting, 37.X23.

If all urcase-negative TSI cultures from
sample arve Salmonella serological flagellar (H)
{est negative, then perform addnl tests, be-
einning with 37.X23. on all cultures.

37.X23 Testing Urease-Negative Cultures

Transfer 1 loopful of presumptive positive
TSI agar culture to cach of following media:

(a) Lysine iron agar, 37.X16{(m)(1). —
Streak slant and stab butt. Replace tube cap
loosely and incubate 48 = 2 hr at 35°. Fx-
amine at least every 24 hr. Salmonellae give
alk. reaction of purple color thruout medium
(final color is slightly darker than original
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purple color of medium). If H,S is produced,
butt of medium is blackened. Negative test
is purple or red slant and yellow butt.

If liquid medium is preferred, inoculate tube
of lysine decarboxylase broth, 37.X16(m)(2).
Close tube cap tightly after inoculation and
incubate 96 = 2 hr at 35°. Examine at least
every 24 hr. Salmonellae give alk. reaction of
purple color thruout broth (final color is
slightly darker than original purple color of
medium). Sometimes tubes which have yellow
color after 8-12 hr of incubation change to
purple later. Negative test is permanent yel-
low color thruout broth.

(Lysine iron agar is incubated loosely capped
so that aerobic conditions are maintained,
while lysine decarboxylase broth is incubated
tightly closed to exclude air.)

(b) Phenol red duleitol broth, 37.X16(p)
(1) —Incubate 48 * 2 hr at 35°. Examine at
least every 24 hr. Most Salmonellae give
positive test indicated by gas formation (dis-
placement of liquid in inverted tube) and
acid reaction (yellow). Negative test is alk.
reaction (red) and no gas formation.

(Purple broth base with dulcitol, 37.X16(p)
(2), may be substituted. Positive test is acid
reaction (yellow) and gas. Negative test is
alk. reaction (purple).)

(¢} Tryptone broth, 37.X16(h) —Incubate
24 = 2 hr at 35° and test as follows:

(1) Transfer 3 mm loopful, excluding all
solid particles, to KCN broth, 37.X16(0).
Heat rim of tube to form good seal when
restoppered. Incubate 48 * 2 hr at 35°. Sal-
monellee do not grow in this broth as shown
by lack of turbidity (negative test).

(2) Transfer 3 mm loopful to malonate
broth, 37.X16(1), and incubate 48 = 2 hr at
35°. Salmonellae give negative test as shown
by green color (unchanged). Positive test
(alk. reaction) is shown by blue color.

(3) Transfer 5 ml to cmpty test tube and
add 02-03 ml Kovac’s reagent, 37.X17(a).
Positive test for indole is shown by deep red
in reagent on surface of broth. Most Sal-
monellae are indole negative.

(4) To remainder of 24-hr tryptone broth
culture (ca 5 ml) add ca 25 ml formalized
physiological saline soln, 37.X17(g). Refrig-
erate formalized broth at 5-8° if test is to be
performed on another day. Perform Salmo-
nella serological flagellar (H) test, 37.X31, or
“Spicer-Edwards” flagellar (H) test tube test,
37.X32, using formalized broth culture as
flagellar (H) antigen to be tested.

(d) Tests indicating absence of Salmonella.

)
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—Discard, as not Salmonella, cultureg that
show either:

(1) Positive indole test (red) and Negative
Salmonella sevological flagellar (H) test,

(2) Positive KCN broth test (growth) and
negative lysine decarboxylase test (vellow).

(f) Classification. — Classify  as Salmonellq
sp. cultures that have all characteristics shown
in Table 37.X24. If 1 TSI culture from 25 g
sample is classified as Salmonella sp., further
testing of other TSI cultures from same 25 z
sample is unnecessary.

(e) Testing of TSI agar cultures—Use Sal-
monella serological somatic (O) test, 37.X29.

(g) Special cases. — Cultures that contain
demonstrable Salmonella antigens as shown
by positive Salmonella serological somatic (0)
test and positive flagellar (H) test but do not
have biochemical characteristics of Salmonellae
should be purified as in 37.X21(b) and re-
tested, beginning with 37.X22.

Characteristics

37.X24 of Salmonella

Test or substrate Results

Urease, 37.X22(a)

Lysine decarboxylase,
37.X23(a)

Phenol red dulcitol
broth, 37.X23(b)

KCN broth, 37.X23(c)(1)

Malonate broth,
37.X23(c)(2)

Indole test, 37.X23(c)(3)
Polyvalent flagellar test,
37.X22(b), 37.X23(c)(4)
Polyvalent somatic test,

37.X23(e)

Negative (orange-red)

Positive (alk.; purple
thruout medium)

Positive (yellow and gas)

Negative (no growth)

Negative (unchanged
green)

Negative (no red color)

Positive (visible
agglutination)

Positive (visible
agglutination)

37.X25 Additional Biochemical Tests

Perform addnl tests on cultures that do
not give identical test results as in 37.X24 and
do not classify as Salmonella sp. Transfer 1
loopful of eculture from each unclassified TSI
agar slant to each of following media:

(a) Phenol red lactose broth, 37.X16(p)
(1) —Incubate 48 = 2 hr at 35°. Examiﬂ_c
inoculated broth at least cvery 24 hr. Pos
tive test is shown by gas formation (displace:
ment of liquid in inverted tube) and &_Cld
reaction (yellow). Salmonellae give negative
test shown by alk. reaction (red) and no £3%
formation. .

Discard, as not Salmonella, cultures that 8!
positive phenol red lactose broth test, except
cultures that also give positive malonate
broth test. Cultures that are phenol red 1a¢”
tose broth positive or negative and malonate

ve

f
!
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proth positive are tested further to det. if
they are Arizona sp., 37.X25(£)(2).

(Purple lactose broth, 37.X16(p)(2), may
be substituted. Positive test is acid reaction
(vellow) and gas. Negative test is alk. reac-
t{gn (purple) and no gas formation.)

(b) Phenol red sucrose broth, 37.X16(p)
(1) —Incubate and read as in (a) above. Dis-
card, as not Salmonella, cultures that give
positive test. (Purple sucrose broth may be
wbstituted and read as in (a) above.)

(¢) Methyl red-Voges-Proskauer (MR-VIP)
medium, 37.X16(i) —Incubate 48 = 2 hr at
35°.

(1) Perform Voges-Proskauer (VP) test at
room temp. by transferring 1 ml 48-hr culture
to test tube and adding 06 ml a-naphthol
soln, 37.X17(b)(1), and 0.2 ml 40% KOH soln,
37.X17(b)(2). Shake after each addn. To
intensify and speed reaction, add few creatine
cryst to test medium. Read results 4 hr
after adding reagents. 1

Positive VP test is
deveiopment of cosin pink color. Salmonella
give negative test.

(2) Incubate remainder of MR-VP medium
addnl 48 = 2 hr at 35°. Perform Me red test
by transferring 5 ml culture to test tube and
adding 5-6 drops Me red soln, 37.X17(e), and
read rosults immediately. Salmonellae give
positive test (red). Negative test is indicated
by vellow color.

(d) Simmon’s citrate agar, 37.X16(j).—In-
oculate by streaking slant and stabbing butt.
Incubate 96 = 2 hr at 35°. Salmonellae usu-

37.X26
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ally give positive test shown by growth and
color change from green to blue (alk.). Color
change usually appears first on slant and then
spreads thru medium. Negative test is indi-
cated by no or very little growth and no
change in color of medium.

(e) Tests wndicating absence of Salmonella.

-Discard, as not Salmonella, cultures that give
the following 3 results:

(1) Positive KCN broth test (growth),

(2) Positive Voges-Proskaucr test (red), and

(3) Negative Me red test (yvellow).

(f) Classification—Classify cultures accord-
ing to results listed in Table 37.X26. If 1
TSI culture from 25 g sample is classified as
Salmonella sp., further testing of other TSI
cultures from same 25 g sample is unnecessary.

(1) Salmonella sp—Cultures that have reac-
tion patterns of Table 37.X26, column A or
B.

(2) Arizona sp—Cultures that have reaction
pattern of Table 37.X26, column C.

(8) Non-Salmonella sp—Discard, as not Sal-
monella, eultures that give results listed in any
1 subdivision of Table 37.X27. (See p. 238.)

37.X28 Summary of Classification of

Non-Salmonella Cultures

Classify, by performing addnl tests deseribed
in Identification of Enterobacteriaceae, any
culture that is not clearly identified as Salmon-
ella sp. or Arizona sp. by classification schemes
in Tables 37.X24 and 37.X26 or not elimi-

Characteristics of Salmonella and Arizona

Test or Suhstrate

Urease test, 37.X22(a)

Lysine decarboxylase, 37.X23(a)

Phenol red dulcitol broth, 37.X23(b)

KCN broth, 37.X23(c)()

Malonate broth, 37,X23(c)(2)

Indole test, 37.X23(c)(3)

Polyvalent flagellar test, 37.X22(b), 37.X23(c)(4) or
Spicer-Edwards flagellar (H) test, 37.X32

Polyvalent somatic test, 37.X23(e)

Phenol red lactose broth, 37.X25(a)

Phenol red sucrose broth, 37.X25(b)

Voges-Proskauer test, 37.X25(c)(1)

Methy! red test, 37.X25(c)(2)

Simmons citrate, 37.X25(d)

Classification®
Salmonella sp. \ Arizona sp.

A ! B Cc
alk. alk. alk.
AG AGor Aor — -
NGr NGr NGr

- - +

+ + + or —

+ or — + i + or —

- — i AGor Aor —
+ + +

+ +or — , +

~ = negative test or no acid or gas; NGr =
and gas; alk = alkaline.

no growth; + = positive test;

A =acid; AG = acid
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Characteristics of

37.X27 Non-Salmonella Cultures

Test(s) or Substrate(s) Results

(a) Urease test, 37.X22(a) Positive (purple-red)

(b) Indole test, 37.X23(c)(3) Positive (red)
Polyvalent flagellar Negative (no aggluti-
test, 37.X22(b), nation)
37.X23(c)(4) or Spicer-
Edwards flageltar (H)
test, 37.X32

(¢) Lysine decarboxylase Negative (yellow)
test, 37.X23(a)

KCN broth, 37.X23(c)(1) Positive (growth)

(d) Phenol red lactose

broth¢, 37.X25(a)

(e) Phenol red sucrose Positive (gas and acid)

broth, 37.X25(b)

(F) KCN broth, 37.X23(c)(1) Positive (growth)
Voges-Proskauer test, Positive (red)
37.X25(c)(1)
Methyl red test,
37.X25(c)(2)

Negative (yellow)

“ Malonate broth positive cultures are tested fur-
ther to det. if they are Arizona sp., 37.X25(f)(2).

nated from these groups by test reactions
listed in Table 37.X27.

If neither of 2 TSI cultures carried thru
biochemical tests, 37.X23-37.X27, confirm as
Salmonella, perform biochemical tests, begin-
ning with 37.X23, on all other urease-negative
TSI cultures from same 25 g sample.

Salmonella Serological Tests
Dil. and jpwetest all Salmonella serological
antisera with known test cultures to insure
reliability of results with unknown cultures.
Cacrion: Handle viable cultures carefully to
prevent contaminating environment.

37.X29 Polyvalent Somatic (O) Slide
or Plate Test
Using wax pencil. mark off 2 scctions ca 1 %
2 em on inside of glass or plastic petri dish.
Place % of 3 mm loopful of culture from
24~ or 48-hr TSI agar slant on dish in upper
vart of each marked scction, Add 1 drop
saline soln, 37.X17(f), to lower part of each
marked section. With clean, sterile transfer
loop or needle, emulsify culture in saline soln
for 1 section and repeat for other section.
Add 1 drop Salmonelle polvvalent somatic
(0) antiscrum, 37.X17(h), to a section of
emulsified culture and mix with clean. sterile
transfer loop or needle. Tilt mixt. in bhoth
sections back and forth 1 min. and observe
against dark background., Any degree of ag-
glutination is positive reaction
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Classify polyvalent somatic (0) test as:

(a) Positive.— Agglutination in culture-ga-
line-serum  mixt. and no agglutination in
culture-saline mixt.

(b) Negative—No agglutination in culture.-
salinc-serum  mixt. (Polyvalent somatic antj-
sera does not contain agglutinins for antigens
of some Salmonellae isolated from  foods,
Negative somatic reactions oceur with  the
Salmonellae serotypes whose corresponding ag-
glutining are not contained in the antisera, ie,
S. cerio, group K(18); &S. minnesola, group
1.21); 8. alachua, group 0(35).)

(¢) Non-specific.— Both mixts agglutinate.
Requires addnl testing as in Identification of
Enterobacterincene.

37.X30 Determination of Somatic
Grouping (Optional)

Perform serological somatic (0) test on eul-
ture as in 37.X29, using individual group
somatic (O) antiserum (including Vi), 37.X17
(1), instead of Salmonella polyvalent somatic
(0) antiserum. Repeat test, using each group
somatic antiserum or until culture reacts with
specific group antiserum.

Suspend cultures positive with Vi antiserum
by emulsifying growth from slant surface in
1 1l physiological saline soln, 37.X17(f), to
make heavy suspension. Heat in boiling H,0
20-30 min. and let cool. Retest heated sus-
pension. using somatic group D, Cy, and Vi an-
fisera. Vi-positive cultures whieh rcact with
somatie group D antiserum are probably Sal-
monella typhi, and Vi-positive cultures which
react with somatic group C, antiserum are prob-
ably Salmonella paratyphi C. For these cultures
to be classified as Salmonella sp., they must
have characteristies of Salmonellae as in Table
37.X24 or 37.X26. Heated Vi-positive cul-
tures which do not react with any individua!
somatic serum but continue to react with Vi
antiserum  probably belong to Citrobacter
group and are not Salmonella. Confirm con-
clusion by biochemical tests listed in Table
37.X26.

Cultures that give positive somatic (Q) test
with any individual somatic (Q) antiserum are
recorded as positive for that somatic (
group: cultures that do not react with an¥
individual somatic (0) antisera are recorde
as negative for individual group somatic (0
tost,

37.X31

Polyvalent Flagellar (H)
Test Tube Test

Place 0.5 ml appropriately dild Snimnﬂé{l)”
polyvalent flagellar (H) antiserumn. 37.X17(%

CHANGES IN METHODS

in 10 X 75 or 13 X 100 mm serological
test tube and add 05 ml antigen to be
tested: formalized brain-heart infusion broth,
37.X22(b)(1), or 0.5 ml formalized tryptone
broth culture, 37.X22(b)(2) or 37.X23(c)(4).
If formalized culture containg granular par-
ticles, pellicles, or sediment, also prep. saline
control by mixing 05 ml formalized saline
soln, 37.X17(g), with 0.5 ml formalized tryp-
tone broth culture in same size serological test
tube. Incubate mixts 1 hr in H,0 bath at 50°.
Observe preliminary results at 15-min. inter-
vals and read final results at 1 hr.

Classify polyvalent flagellar (FI) test as:

(a) Positive—Agglutination in culture-for-
malized saline-serum mixt. and no agglutina-
tion in culture-formalized saline mixt.

(b) Negalive —No agglutination in culture-
formalized  saline-serum  mixt. (Polyvalent
flagellar antiserum does not contain agglutining
for antigens of some Salmonellae isolated from
foods. Negative flagellar reactions occur with
Salmonellae serotypes whose corresponding ag-
glutinins are not contained in the antisera
(e, 8. simsbury, zy;; S. wichita, z37; S. chit-
tagong, ).

(¢) Non-specific.— Both mixts agglutinate.
Requires addnl testing as in Indentification of
Enterobacterioceae.

Cultures that give typical biochemical re-
sults as Salmonellue but do not agglutinate in
Sabmonella flagellar  (H) antisera must be
tested to det. if sufficient flagellar (H) anti-
gens are present. Test motility of culture as
follows:

Tnoculate petri dish contg motility test me-
dium, 37.X16(n), with 3 mm loopful TSI
culture by stabbing medium once, 10 mm from
edge of plate to depth of 2-3 mm. (Do not
stab {0 bottom of plate with inoculum.) Do
10t inoculate any other portion of plate. In-
cubate 24 By at 35°. When organism has
Wigrated 40 mm or more toward other side
of plate, it is sufficiently motile to retost.

Transfer 3 mm loopful of growth which
Migrated farthest from inoculation point into
tube of tryptone broth, 37.X16(h). Incubate
2% 9y ap 350, Retest this culture by add-
Mg equal amt formalized physiological saline
soln, 37.X17(g), and repeat Salmonelln sero-
gieal flagellar (H) test, 37.X31 or 37.X32.

Incubate cultures that are not motile after
5t 24 hr incubation for addnl 24 hr at 35°.
It stig) Negative, incubate 5 days at 25° before
Cla“m‘,\‘ing as non-motile (flagellar (H) anti-
gen not detected).

Cultures that are non-motile or cultures that

239

are Salmonella serological flagellar (H) test-
negative, when retested, are classified according
to results of other tests in Identification of
Enterobacteriaceae.

37.X32 “Spicer-Edwards” Flagellar
(H) Test Tube Test

(Alternative to polyvalent flagellar (H) test
tube test, 37.X31, to det. presence or absence
of flagellar (H) antigens.)

Test cach culture, using each of the 7 “Spi-
cer-Edwards” flagellar (H) antisera, 37.X17
(k). Perform test as in 37.X31, using 1 of the
7 “Spicer-Edwards” (H) antisera for cach test
instead of Salmonella polyvalent flagellar (H)
antiserum. Since there are 7 “Spicer-Edwards”
antisera, each culture must be tested 7 times.

Positive agglutination indicates presence of
flagellar (H) antigen. Identify by comparing
pattern of agglutination reactions obtained
with agglutinins known to be present in each
of the 7 “Spicer-Edwards” (H) antisera. Re-
sults of these reactions are shown in table of
37.X17(k).

If culture produces positive agglutination
when tested with each of the 4 “Spicer-Fd-
wards” antisera 1, 2, 3, and 4 (4 plus pattern),
then results indicate presence of non-specific
antigen  other than Salmonella antigen or
presence of more than single Salmonella H
antigen which cannot be identified with this
antisera until antigens are sepd.

38. MICROCHEMICAL METHODS
No additions, deletions, or other changes.

39. VITAMINS AND OTHER
NUTRIENTS
(1) The official, final action method for
vitamin C (ascorbie acid), 39.040-39.041,
was revised as follows and the revised
method was adopted as official, first action:
(A) Substitute following for 39.040(a)
and preceding parentheticenl phrase:
(Applicable to detn of reduced ascorbic
acid. Not applicable in presence  of ferrous
I'e, stannous Sn. cuprous Cu, S0, sulfite. or
thiosulfate. See Notr.)

Principles

Ascorbie  acid
indie
les

reduces  oxidation-reduction
ator dye, 2,6-dichloroindophenol, to color-
soln. At end point, excess unreduced dye
is rose pink in acid soln. Vitamin is extd
and titrn performed in presence of HPO.-
HOAc¢ or HPO,-HOAc-H. O, soln to main-
tain proper acidity for rveaction and to avoid
autoxidation of acid at high pH.
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