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17.3.03A
AOAC Of fi cial Method 996.02

Coliform Count
in Dairy Prod ucts

High-Sensitivity Dry Rehydratable Film Method

First Ac tion 1996

Re vised First Ac tion 1999
Fi nal Ac tion 2002

(Ap pli ca ble to de ter mi na tion of low lev els of coliform bac te ria in
dairy prod ucts.)

See Ta ble 996.02A for the re sults of the interlaboratory study
sup port ing ac cep tance of the method. See Ta ble 996.02B for

com par i son of the mod i fied Petrifilmä HSCC plate method to the
orig i nal Petrifilm HSCC plate method and the VRBA method for
enu mer a tion of coliforms at low, me dium, and high lev els of
in oc u la tion. See Ta ble 996.02C for re peat abil ity stan dard
de vi a tions of the mod i fied Petrifilm HSCC plate and the orig i nal
Petrifilm HSCC plate meth ods.

A. Prin ci ple 

Un di luted or di luted test por tions are added to plates of dry

me dium and cold H2O-sol u ble gel at a rate of 5.0 mL/plate. Pres sure, 

when ap plied to plas tic spreader placed on over lay film, spreads test

sus pen sions over ca 60 cm2 growth area. Gelling agent is al lowed to

so lid ify, plates are in cu bated, and coliforms are counted.

B. Ap pa ra tus and Re agent 

(a) High-Sen si tiv ity Coliform Count (HSCC) Platesä.—Plates
con tain mod i fied vi o let red bile, cold H2O-sol u ble gel ling agent, and 
2,3,5-triphenyltetrazolium chlo ride in di ca tor. Petrifilm
High-Sen si tiv ity Coliform Count Plates (3M Mi cro bi o log i cal
Prod ucts, 3M Cen ter Bldg, 275-5W-05, St. Paul, MN 55144, USA,
No. 6405) or equiv a lent prod uct pro duc ing sim i lar method
per for mance sta tis tics meet these spec i fi ca tions.

(b) Plas tic spreader.—Pro vided with Petrifilm plates; de signed
to spread test por tion evenly over plate growth area.

(c) Pipets.—Cal i brated for bac te ri o log i cal use. Au to matic pipet
to de liver 5.0 mL may be used.

(d) Col ony coun ter.—Stan dard ap pa ra tus, Que bec Model
pre ferred (Fisher Lab o ra tory Prod ucts, 200 Park Ln, Pitts burgh,
PA 15275, USA, No. 07-908-7), or one pro vid ing equiv a lent

mag ni fi ca tion (1.5´) and vis i bil ity.
(e) Di lu tion wa ter.—Pre pare stock so lu tion as fol lows: Dis solve

34 g KH2PO4 in 500 mL H2O, ad just to pH 7.2 with 1M NaOH
(40 g/L; ca 175 mL), and di lute to 1 L with H2O. Pre pare buf fered
H2O for di lu tions by di lut ing 1.25 mL stock so lu tion to 1 L with
boiled and cooled H2O. Au to clave 15 min at 121°C.

(f) StomacherÒ laboratory blender.

C. Prep a ra tion of Test Suspensions

Spec ified di lu tions are for max i mum sen si tiv ity. Higher di lu tions

may be plated as needed. Do not use dil u ents con tain ing ci trate or

thiosulfate. Mix all di lu tions by shak ing 25 times through 30 cm arc

in 7 s. Stom ach or blend sol ids 2 min to ho mog e nize.

(a) Whole milk, 2% milk, 1% milk, skim milk, and raw
milk.—Plate 5 mL on dry-film coliform count plate. In cu bate.
Mul ti ply col ony count by 0.2 to ob tain count/g.

(b) Ice cream and mixes, sherbert, cream, half-and-half,
con densed milk, and choc o late milk.—Make 1 + 5 di lu tion
(24.75 g/99 mL di lu tion water). Plate 5 mL on dry-film coliform
count plate. Incubated colony count on plate is count/g.

(c) But ter and mar ga rine.—Pro ceed as in (b) with dil u ent

prewarmed to 40°–45°C. Do not use ci trate buffer to ho mog e nize test
portion.

(d) Sour cream, dips, but ter milk, yo gurt, and frozen
yo gurt.—Make a 1 + 10 di lu tion (11 g/99 mL di lu tion wa ter). Af ter
di lu tion, ad just pH to 6.5–7.5 with 1M NaOH (ca 0.1 mL/g prod uct).
Plate 5 mL on dry-film coliform count plate. Mul ti ply col ony count
by 2 to ob tain count/g.

(e) Cheese, cot tage cheese, and re lated prod ucts.—Pro ceed as in

(d) with dil u ent prewarmed to 40°–45°C. Do not use ci trate buffer to
ho mog e nize test portion.

D. Anal y sis

Place dry-film coliform count plate on a flat sur face. Lift top film

and in oc u late 5 mL test sus pen sion, C, onto cen ter of film base.

Care fully place top film down on inoculum. Dis trib ute inoculum

over pre scribed growth area with down ward pres sure in cen ter of

plas tic spreader. Leave plate un dis turbed 2–5 min to al low gel to

so lid ify. Place plates in in cu ba tor in hor i zon tal po si tion, clear side

up, in stacks not ex ceed ing 10 plates. In cu bate plates 24 ± 2 h at

32°C.

C o u n t  p l a t e s  p r o m p t l y  a f  t e r  i n  c u  b a  t i o n  p e  r i o d .

Mag ni fier-illuminator may be used to fa cil i tate count ing. Coliforms

ap pear as red col o nies with one or more gas bub bles as so ci ated with

them (within one col ony di am e ter). Count all col o nies in count able

range (15–150 col o nies). Red col o nies with out gas bub bles are not

counted as coliform or gan isms.

To cal cu late coliform count, mul ti ply to tal num ber of coliform

col o nies/plate (or av er age num ber of col o nies/plate, if count ing

du pli cate plates of same di lu tion) by ap pro pri ate di lu tion fac tor.

When count ing col o nies on du pli cate plates of con sec u tive

di lu tions, cal cu late mean num ber of col o nies for each di lu tion

be fore de ter min ing av er age bac te rial count.

Es ti mated counts can be made on plates with >150 col o nies and

re ported as es ti mated counts. In mak ing such counts, cir cu lar growth

area can be con sid ered to con tain ca 60 cm2. To iso late col o nies for

fur ther iden ti fi ca tion, lift top film and pick col ony from gel.

Ref er ence: J. AOAC Int. 80, 505(1997).
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Ta ble 996.02A. Interlaboratory study re sults for de ter mi na tion of coliform in dairy prod ucts by high-sen si tiv ity dry rehydratable
film method

Prod uct Level
Mean log,

CFU/g sr sR RSDr, % RSDR, % r
a

R
b

2% milk Low 0.681 0.058 0.101 8.4 14.9  0.162 0.283

Me dium 1.576 0.067 0.082 4.3 5.2 0.188 0.230

High 2.437 0.071 0.109 2.9 4.5 0.199 0.305

Choc o late milk Low 0.612 0.241 0.241 39.4  39.4  0.675 0.675

Me dium 1.637 0.088 0.090 5.4 5.5 0.246 0.252

High 2.607 0.114 0.116 4.4 4.5 0.319 0.325

Cream Low 0.638 0.255 0.255 39.9  39.9  0.714 0.714

Me dium 1.661 0.046 0.071 2.8 4.3 0.129 0.199

High 2.679 0.081 0.095 3.0 3.5 0.227 0.266

Va nilla ice cream Low 0.147 0.203 0.208 138.1    141.2    0.568 0.582

Me dium 1.098 0.146 0.178 13.3  16.2  0.409 0.498

High 1.899 0.087 0.170 4.6 9.0 0.244 0.476

Cot tage cheese Low 1.420 0.139 0.185 9.8 13.0  0.389 0.518

Me dium 2.410 0.112 0.131 4.7 5.4 0.314 0.367

High 3.361 0.115 0.125 3.4 3.7 0.322 0.35 

Ched dar cheese Low 0.311 0.055 0.055 17.7  17.7  0.154 0.154

Me dium 1.633 0.105 0.180 6.4 11.0  0.294 0.504

High 3.122 0.071 0.226 2.3 7.2 0.199 0.633

a
r = 2.8 ´ sr.b
R = 2.8 ´ sR.
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Ta ble 996.02B. Com par i son of the mod i fied Petrifilm HSCC plate method to the orig i nal Petrifilm HSCC plate method and the
VRBA method for enu mer a tion of coliforms at low, me dium, and high lev els of in oc u la tion

Food log mHSCC – log HSCC
a

log mHSCC – log VRBA
b

N
Mean log
dif fer ence T-value p-value N

Mean log
dif fer ence T-value p-value

Low level of in oc u la tion

But ter  8 0.109 0.832 0.433  8 –0.228 –1.082 0.315

But ter milk  9 –0.039 –0.277 0.789  9 –0.146 –1.275 0.238

Cheese 10 –0.026 –0.356 0.730 10 0.124 1.521 0.163

Choc o late milk  7 0.014 0.306 0.770  8 –0.111 –0.787 0.457

Cream 10 0.094 1.183 0.267 10 0.136 3.092  0.013
c

Frozen yo gurt 10 0.170 2.603  0.029
c

 9 0.102 0.880 0.405

Ice cream 10 0.052 0.906 0.388  9 0.136 1.836 0.104

Sour cream  8 –0.055 –0.368 0.724  8 –0.379 –2.155 0.068

Sweetened con densed milk  7 –0.106 –1.032 0.342  7 –0.301 –2.537  0.044
c

Whole milk 10 0.030 0.789 0.450 10 0.428 4.570  0.001
c

All foods 89 0.029 1.013 0.314 88 –0.001 –0.029 0.977

Me dium level of in oc u la tion

But ter 10 0.048 0.516 0.617 10 –0.317 –2.580  0.030
c

But ter milk 10 0.048 0.638 0.539 10 –0.150 2.330  0.045
c

Cheese 10 –0.035 –0.658 0.527 10 0.131 2.072 0.068

Choc o late milk  8 –0.097 –1.098 0.308  8 –0.136 –3.042  0.019
c

Cream 10 0.024 0.699 0.502 10 0.048 0.649 0.532

Frozen yo gurt 10 0.136 1.826 0.101 10 0.146 2.627  0.028
c

Ice cream 10 0.025 1.405 0.194 10 0.065 1.595 0.145

Sour cream 10 0.192 3.579  0.006
c

10 0.308 3.559  0.006
c

Sweetened con densed milk 10 0.034 2.144 0.061 10 –0.073 –1.317 0.220

Whole milk 10 –0.003 –0.104 0.919 10 0.341 6.646  <0.0001
c

All foods 98 0.040 2.083  0.040
c

98 0.070 2.460  0.016
c

High level of in oc u la tion

But ter  9 –0.064 –4.143  0.003
c

 9 0.012 0.092 0.929

But ter milk 10 0.102 2.484  0.035
c

10 0.141 2.429  0.038
c

Cheese 10 0.028 3.687  0.005
c

10 0.007 –0.390 0.706

Choc o late milk  8 0.013 0.260 0.802  8 –0.122 –3.003  0.020
c

Cream 10 0.083 4.434  0.002
c

10 0.103 4.091  0.003
c

Frozen yo gurt 10 0.041 2.528  0.032
c

10 –0.024 –1.195 0.263

Ice cream 10 0.020 1.242 0.246 10 0.041 2.376  0.042
c

Sour cream 10 0.148 3.770  0.004
c

10 0.192 2.555  0.031
c

Sweetened con densed milk 10 0.021 1.039 0.326 10 –0.024 –0.556 0.592

Whole milk 10 0.001 0.033 0.974 10 –0.011 –0.352 0.733

All foods 97 0.041 4.179  <0.0001
c

97 0.033 1.776 0.079
a

Com par i son of the mod i fied Petrifilm HSCC plate and the orig i nal Petrifilm HSCC plate meth ods.

b
Com par i son of the mod i fied Petrifilm HSCC plate and the VRBA method.

c
Sig nif i cantly dif fer ent (p < 0.05).
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Ta ble 996.02C. Re peat abil ity stan dard de vi a tions of the
mod i fied Petrifilm HSCC plate and the orig i nal Petrifilm HSCC
plate meth ods

Food Mod ified Petrifilm
HSCC plate sr

Orig i nal Petrifilm
HSCC plate sr

But ter 0.1936 0.1912

But ter milk 0.1288 0.1411

Cheese 0.1073 0.1000

Choc o late milk 0.1264 0.1009

Cream 0.1034 0.1489

Frozen yo gurt 0.1148 0.1338

Ice cream 0.1404 0.1276

Sour cream 0.1516 0.1443

Sweetened con densed milk 0.1170 0.1231

Whole milk 0.0883 0.1050
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