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1 g(mL) ¥ & th &I 145 (MPN) &
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FHEE : PH #4580
MPN MPN
0.1 0.01 0. 001 : 0.1 0.01 0. 001
0 0 ¢ <3 2 0 0 9.1
0 0 1 3 2 0 1 14
0 0 2 g 2 0 2 20
0 0 3 9 2 0 3 26
0 1 0 3 2 1 ) 15
0 1 1 6.1 2 1 1 20
0 1 2 9.2 2 1 2 27
0 1 3 iz 2 1 3 34
0 2 0 6.2 2 2 0 21
0 2 1 9.3 2 2 1 28
0 2 2 12 2 2 2 35
0 2 3 16 2 2 3 42
0 3 0 9.4 2 3 0 29
0 3 1 13 2 3 1 36
0 3 2 16 2 3 2 44
0 3 3 19 2 3 3 53
1 0 0 3.6 3 0 0 23
1 0 1 7.2 3 0 1 39
1 0 2 11 3 0 2 64
1 0 3 15 3 0 3 95
1 1 9 7.3 3 1 0 13
1 1 1 11 3 1 1 75
1 1 2 15 3 1 2 120
1 4 3 19 3 1 3 160
1 2 0 11 3 2 0 93
1 2 1 15 3 2 1 150
1 2 2 20 3 2 2 210
1 2 3 24 3 2 3 290
1 3 0 16 3 3 D 240
1 3 1 20 3 3 1 460
1 3 2 24 3 3 2 1100
1 3 3 29 3 3 3 >1 100
T FAATFISERMMA 1 g(ml). 0.1 g(mL)FN 0. 001 e(mL)A} . A BE R MR 10 5 KA 0.01 g
(mL).0. 001 g(mL)#F 0. 000 1 g(mLY 8}, R F Py i %= iz #8 i 8 fim 10 &, a3,
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Preface

Annex A and Annex C are normative, Annex B are informative.

This standards was proposed and administrated by National Regulatory Commission for Certification
and Accreditation,

This standards was drafted by Shanxi Entry-Exit Inspection and Quarantine of the Peoples Republic of
China.

The main drafters of this standard are Li weihua, Fu yingwen, Lian ‘huifeng. Zhang jianjun, Gong
hongxia,Song jie. )

This standard is a professional standard of entry-exit inspection’and quarantine promulgated for the
first time. ' .

Note; This English version,a translation from the Chinese text, is solely for guidance.
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Inspectlon of Escherichia coli in food for import and export—
Glutamate decarboxylase assay

1 Scope

This standard has stipulated the sample and determination method of Escherichia coli in food for im-
port and export. '

This standard apply to the Escherichia coli inspection of frozen meat product, milk and milk prod-
ucts, quick-freeze vegetable, dehydration vegetable, water., vinegar,.non_alcoholic beverage, walnut_-
meat and health care tea etc, .

2 Normative references

The following standards contain provisions which gthrough reference in this text, constitute provi-
sions of this standard. For dated references, subsequent amendments to,or revisions of,any of these
publications do not apply. However, parties t0 agreements based on this pai't of this standard are en-
couraged to investigate the poss:blllty of applying the.most \recent editions of the normative docu-
ments indicated below.

SN0330 General guidance for microbiological‘examination of export foods

3 Terms and Definitions

-

For the purpose of this standard,the terms and definition given in the following.

3.1

Escherichia coli |

Ferment lactose, produce acid and gas. Result of indole and methyl red (MR) test are positive, V-P
test is negative and the citrate test is negative,Decarboxylase (GAD) test is positive.

3.2

Glutamate Decarboxylase (GAD)

A kind of enzyme which can promote the decarboxylation action of glutamic acid. The Decarboxylase
be produced by Escherichia coli ,promote the decarboxylation action of glutamic acid, produce Y-pro-
palanine (aminobutyric' acid) and CO..

3.3

Most Possible Number(MPN)

A kind of statistics method, represent the presumed number under the credible limit of 95%, the
. ‘
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number of active germs can be measured by it.
4 Sampling
Conduct to the related section of Standard SNO330. '
5 Determination

5.1 General description of the method

1In the acid environment, Escherichia coli produce Decarboxylase which can degradation the glutamic
acid in GAD reaction liquid and produce Y-propalanine and CO; (different from the other bacteria of
Enterobacteriaceae) , cause the change of pH in medium, and cause the(change of color in GAD reac-

tion liquid.,
5.2 Reagent and material
5.2.1 Reference culture
Positive reference culture. Escherichia coli;
Negative reference culture: Kiebsiella pneumoniae.
5 2.2 Medium and reagent (refer to Annex A)
5.3 Apparatus and glassware
5.3.1 inc.ubator,35°C +1C.
5.3.2 autoclave:121TC 1T,
5. 3 3 centrifuges:500 g (refer to annex B).
5.3.4 pH meter:accuracy to iO. 1.
5.3.5 homegenizor:8 000 r/min,
5.3.6 refrigerator;0°C ~4C ;below —18T.
5.8.7 pipette:1 mL,5 mL,10 mL.

test tube: 20 mm X 200 mm, 15 mm * 150 mm.
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5.3.9 screw cap centrifuge tube. 10 mL.

5.3.10 fermentation tube.use different types according to different samples,
5.4 Preparation and preservation of test sample.

5.4.1 Preparation of the sample

Solid or half solid sample. take 25 g sample by aseptic manipulation, put into to sterilized homege-
nizor with 226 mL phosphate buffer solution(PBS) ,homogenate with homegenizor at 8 000 r/min for
1 min~2 min (or grind with sterilization mortar) ,and 1 : 10 initial suspension (primary dilution) was

prepared.

Dry-powder sample. weighing 25 g sample by aseptic manipulation$ put into to 500 mL sterile wide
neck flask (or triangle bottle) which have 225 mL phosphate buffer solution and sﬁme glass pearl, vi-
brate quickly with amplitude of 30 cm, for twenty-five times in 7 s. Cor replace with mechanical vi-
bration for 30 s). and 1 : 10 initial suspension was prepared.

Liquid sample: Absorb 25 mL liquid sample with.fresh sterfle pfpett.e (when absorb sample, the tip of
pipette which insert under the liquid surface do ot exceed 2.5 em. And the pipette should not touch
the dilute liquid or container when discharging liquid)., put/into to 500 mL sterilized wide neck flask
(or triangle bottle) which have 226 mlL phosphate_buffer solution, vibrate quickly according to the
method described above,and 1€ 1®%initial suspension was prepared.

Absorb.1 mL 1 : 10 initial suspension with_frésh sterile pipette to test tube which have 9 mL phos-
phate buffer solutionhwibrate quickly according to the method described above, and a further decimal
dilution (1 : 100)'was prepared (notice that the pipette should not touch the dilute liquid or contain-
er when discharging liguid).

The further decimal dilutions will be prepared according to the same method described above(esti-
mate the pollution level of sample, prepare a sufficient number of dilutions to ensure that ail the

tubes for the final dilution will yield a negative result). The entire operation should not exceed

15 min.
5.4.2 Preservation of the test sample

If sample can not be determinated in time, refrigerant food sample should preserved below —187;
- Perishable food should preserved at 0°C ~4C. Before determination, the refrigerant.

Sample should be melt at 0C ~4C for 18 h or 45T for less than 15 min.

10
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5.5 Determination procedure

For each sample determinated, select at least three consecutive dilutions (all the tubes for the final
ditution will yield a negative resuit) . for each of them.using fresh sterile pipette, transfer 1 mL of di-
lutions respectively to three tube of lauryl sulfate tryptose broth(LST) (inoculate 10 mL liguid sam-
ple or initial suspension of solid sample to double-strength LST broth when necessary) . and inoculate
Escherichia coli , Klebsiella pneumoniae and Phosphate buffer solution as positive,negative and blank
control respectively. incubate all inoculated tube in the incubator set at 35C +1°C for 20 h+2 h. For
each tube incubated showing gas formatin, transfer 5 mL inoculated solution into 10 mL conical
screw-cap test tubes., the bacteria are concentrated by centrifugal at 500 g for 10 min,discard the su-
pernatant. Re-suspending the sediments with 5 mL phosphate buffer solution (vibrating 2 min~3 min
on vortex agitator or vibration by hand until the sediment dissolve) , then centrifugal at 500 g for an-
other 10 mins,discard the supernatant. Transfer 1. 0 mL GAD reaction liquid into test tube, vibrating
by vortex agitator, incubate in the incubator set at 35C £ 1T for4 h. Observing reaction result.

note, The sensitivity of the sample (for example the sample handling by high temperature) will be improve when lasting
the culture time of LST pipe for another 24 h.

5.6 Judgement and report of resuit
5.6.1 Judgement of result

The color of GAD reaction liquid changeiinto blue,in 4 h indicates a positive reaction,other colors in-
dicate negative reaction. '

5.6.2 Report of result
The numbers of pasitive pipe cultured in 4 h is recorded, check the MPN table (see appendix C) ac-

cording to the record number. Reports the MPN of Escherichia coli in the sample of 1 g{or 1 mb). If
the MPN is lower than 0. 3 presumptive Escherichia coli was used,express the resuit in the following

way : Escherichia coli is absent from 1 mL or 1 g sample. -
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Annex A
{Normative)
Culture medium and reagent

A.1 Lauryl suifate tryptose broth

Typtose 20.0¢g
Sodium chloride : 5.0g
Lactose ' . 5g
Dipotassium hydrogen phosphate '2.75¢g
Potassium dihydrogen phosphate 2.75g
Sodium lauryl sulfate 0.1g
Distilled water 1 000 mL

Dissolve the components in the distilied water (by heating if necessary), dispense the medium in
quantities of 10 mL into tubes of 15 mm x 150 mm with fermentation tubes in.

Double-strength LST.

Double the quantity of all components except Distilled water, Dissolve the components in the dis-
tilled water (by heating if necessary) , dispense the. medium in quantities of 10 mb into tubes of
-20 mm X 200 mm with fermentation tubes in. '

Sterilize for 15 min in the alitoclave set’at 121°C . The pH is 6. 81 0. 2 after sterilization.
Note. Sodium lauryl sulfate is harmful take orally, avoiding sucks in the dust article contact with eye and skin. Wearing

properly protection clothes if use in large quantities. Wash with plenty of waters immediately when contact eye
and then see a doctor, Preserve in dry plate pressure-tightly,

A.2 GAD reaction liquid

L-glutamic acid | 1.0g
Bromecresol green - 0.05¢g
NaCl . 90.0g
Triton X-100 3.0mL
Sterilized water 1 000 mL

The reagent should mixed thoroughly until all the ingredients to be dissolved, sterilize with filter,
store in refrigerator set at 4C. pH 3. 4.

Note : Triton X-100 is harmful when take orally, stimulate eye, respiratory system and skin. Wearing properly protection
clothes if use in large quantities. Wash with plenty of waters immediately when contact eye and then ses g doctor,

12
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Preserve in dry and dark place in 0°C ~4C.
A.3 Phosphate buffer solution(PBS)
Reserve solution

Dipotassium hydrogen phosphate ' 34.049
Distilled water 500 mL

Dissolving Dipotassium hydrogen phosphate in distilled water, adjust the pH using 175 mL sodium hy-
drate to 7. 2,add sterilized water to 1 000 mL. Store in the refrigerator.

Diluent of PBS

Transfer 1. 25 mbL reser\}e solution to 1 000 mL volumetric bottle;add distilled water to 1 000 mL,
distribute into suitable vessel,sterilize for 15 min in the autoclave,set in 121 T.
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Annex B
. (informative annex)
Calculation of the relative centrifugal force

B.1 Calculation see formula(B. 1),

RCF = 1.118 X 105N2r  +ereeesrencesesnsisssnsinnesennnnn( B, 1 )

in which.
' N—revolving speed, the unit is r/min (revolation per minute);
r—Rotor radius, length from the center of runner shaft to the wall of thecentrifugal pipe,the unit
is cm; _
. RCF—Relative centrifugal force,the unit is g.

B.2 The revolving speed see formula(B. 2) .

N = »\/RCF X 105/1. T1Br ceceirccrvnnenininicinicncnniannan ( B, 2 )

For example:Rotor radius r = 9. 0 c¢m, relative centrifugal forces RCF = 500 g, Then revolving speed
can be from the above formuia.

N = /500 X10° /1. 118 X9, 0= /4 969 191 =2 230(r/min)

14
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Anl_'lex C
(Normative)
MPN value in 1 g(mL) test sample

Using 3 tues with 0. 1,0.01,0. 001 g(mL) portions

Number of positive results Number of positive resuits :
MPN MPN
0.1 - 0.0 0. 001 0.1 0.01 0. 001
0 0 0 <3 2 0 0 9.1
0 Q 1 3 2 0 1 14
0 0 2 6 2 0 2 20
0 4] 3 9 2 o 3 26
0 1 0 3 2 1 0 15
0 1 R 6.1 2 1 1 20
0 ] 2 9.2 2 1, 2 27
0 1 3 12 2 1 3 K |
0 2 0 6.2 T2 2 o 21
0 2 1 8.3 2 2 1 28
o 2 2 12 2 2 2 35
0 2 3 16 2 2 3 42
0 3 0 9.4 2 3 0 29
¢ 3 1 13 2 3 1 36
0 3 2~ 16 2 3 2 a4
0 3 3 19 2 3 3 63
" 0 0 3.6 3 e} ] 23
1 0 1 . 7.2 3 0 1 39
1 ] 2 1" 3 0 2 64
1 ] 3 15 3 0 3 95
1 1 0 7.3 3 -1 v} 43
1 -1 1 11 3 1 1 75
1 1 2 15 3 1 2 120
1 1 3 19 3 1 3 160
1 2 0 1" 3 2 0 93
1 2 1 16 3 2 1 150
1 2 2 20 3 2 2 210
1 2 3 24 3 2 3 290
1 3 0 16 3 3 0 240
1 3 1 20 3 3 1 460
1 3 2 24 3 3 2 1100
1 3 3 29 3 3 3 >1 100
Note; Using 3 tubes with 1,0. 1 and 0. 01 g(mb) poftions nurbers in table should be divided by 10:Using 3 tubes
with 0,01,0. 001 and 0. 000 1 g(rmL) portions numbers in table should be multiplied by 10. The rest deduced by
analogy.
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