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PREFACE

This standard is a revision of ZB X09 005—1986 “Method of the determination of Clostridium bo-
tulinum and botulinum toxin in food for export” in accordance with GB/T 1.1—1993 “Directives for
the Work of Standardization—Unit 1:Drafting and Presentation of Standards——Part 1:General Rules
for Drafting Standards”.

This standard is intended to replace ZB X09 005—1986,starting from the date it is put into effect.

Annex A of this standard is an Appendix to the standard.

This standard was proposed and filed by the State Administration of Entry-Exit Inspection and Quar-
antine of the People’s Republic of China.

This standard is drafted by Hunan Entry-Exit Inspection and Quarantine Bureau of the People’s Re-
public of China.

Main draftsmen of this standard;Zhu Jinguo,Ou Yang jian,Yang Jiangong.



Professional Standard of Entry-Exit Inspection
and Quarantine of the People's Republic of China

SN/T 0865—2000

Method for the determination of T 00586
Clostridium botulinum and botulinum
toxin in foods for import and export

1 Scope ,
This standard lays down the method of detecting Clostridium botulinum and botulinum toxin in foods
for export.

This standard applies to the inspection of Clostridium botulinum and botulinum toxin in all kinds of
food for export and the material for making them,except those of which there is specified method for
the inspection.

2 Standards Incorporated

Clauses in standards below-mentioned,having been incorporated in this standard, become its compo-

nent parts. Editions of the cited standards will still be effective when this standard is published. As

all standards are subjected to revisions, all parties concerned should study the possibilities of using the

latest editions of the following standards

GB 4879. 26—1994 Microbiological examination of food hygiene—Examination of commercial steril-
ization of canned food

SN 0330—1994 General guidance for microbiological examination of export foods

AOAC official methods of analysis (1895) 977. 26 Clostridium Botulinum and Its Toxins in Foods

(Microbiological Method)

3 Definition
This standard adopts the following definitions :

3.1 Clostridium botulinum
A kind of strictly anaerobic spore-generating Gram-positive bacillus which produces botulinum toxin
in suitable culture media under certain circumstances. It falls into the family of anaerobic clostridial

bacilli.

3.2 Botulinum Toxin

Polytypic hypermolicular heat-labile protein produced by Clostridium botulinum. A kind of nerve par-
alyzing toxin,highly poisonous to human beings,advanced mammals and fish.

4 Preparation of sample

4.1 Preliminary Examination

Approved by the State Administration of En- Implemented on11-01-2000
try-Exit Inspection and Quarantine of the Peo- '
ple’s Republic of China, (6-22-2000

10
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Except for unopened canned foods,samples must be kept refrigerated until being examined. Unopened
canned foods,unless badly swollen or in danger of bursting,need not be refrigerated. Before inspec-
tion,notes such as the product description,the name of the manufacturer,the source of the sample,the
kind,size and condition of the container,the label,batch number,bale number or product code should
be made. Containers should be rinsed and marks for identification made.

4.2 Solid foods

Aseptically transfer a portion of the sample solid food to a sterile mortar,add equal amount of gel-
phosphate buffer and grind with a sterile pestle for inoculation. Adding small pieces of sample with
sterile forceps directly into an enrichment broth is also acceptable.

4.3 Liquid foods
Inoculate the food with sterile pipets directly into culture media.

4.4 Canned foods

Remove label on the can,check for external faults and take necessary notes. Rinse the can with soap
powder (or scouring disinfectant) and water. Put the clean and dried can on operation platform,which
- should be scoured with disinfectant solution(a NaClO solution with a valid chlorine concentration of
100 mg/L), number the can in the mean time.

Todine solution or other effective disinfectants are applied to the non-coded end of the can for disinfec-
tion. After several minutes remove the disinfectants. Then put this end of the can on flame till com-
plete evaporation of the surface moisture. If the can has swelled and deformed,cool properly before
opening the can. Turn the vertical side seam away from the operator. To avoid bursting,special care
must be taken when flaming the can. Disinfect the handle and blade of the specialized can-opener with
cotton wool steeped in 70%; alcohol and flame the metallic part thoroughly. Make a hole of appropri-
ate size in the disinfected and heated part of the can with the opener (make sure not to-wound the
rolled rim of the cover). When opening a swollen can,cover the opening with sterile gauze to prevent
spilling. Aseptically and immediately inoculate food from the can into the culture medium without
moving the can.

4.5 Visual examination
Examine the appearance,odor for any evidence of decomposition. DO NOT TASTE PRODUCT under
any circumstances. Make necessary notes.

4.6 Reserve sample
After inoculation, aseptically remove at least 25 g of the sample to the sterile sample jar,preserve it
below minus 18°C for further test,which may be needed later.

5 Detection Method

5.1 Principle

Botulinum toxin mixed with homologous antitoxin incurs idiotypic combinations,which result in full
neutralization of the toxicity by the antitoxin. Mice injected intraperitoneally (IP) with food or extract
containing 221 min. lethal dose (MLD) of botulinum toxin die 96 hr after exhibiting sequence of symp-
toms characteristic of botulinum intoxication. Homologous antitoxin will neutralize the botulinum tox-
in and protect mice from symptoms while other antitoxins will not. Viable spores in food will grow
anaerobically and in suitable cultural circumstances and produce toxin,which is detected and typed.

5.2 Media and reagents
11
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Unless specified,all chemical reagents are of analytical pure,and water is distilled.
5.2.1 lodine (4% iodine dissolved in 70% alcohol).

5.2.2 Cooked meat broth.

5.2.3 Trypticase-peptone-glucose-yeast extract broth with trypsin(TPGYT).
5.2.4 Anaerobic egg yolk agar.

5.2.5 Gel-phosphate buffer,pHS. 2.

5. 2. 6- Absolute alcohol.

5.2.7 Gram stain.

5.2.8 Crystal violet.

5.2.9 methylene blue.

5.2.10 physiological saline.

h.2.11 Polyvalent Clostridium botulinum antitoxin preparations (types A through F), available in
Lanzhou Biological Product Research Center of the State Department of Health or in the Atlanta Dis-
ease Control Center,USA.

5.2.12 Trypsin solution.

5.2.13 1 mol/L. NaOH solution.

5.2.14 1 mol/L HCL

5.3 Apparatus and Materials.

5.3.1 bacteriological can opener.

5.3.2 mortar and pestle.

5.3.3 pipets in 1.0 mL,5.0 mL,10. 0 mL and 25. 0 mL.

5.3.4 culture test tubes(some should be with screw caps).

5.3.5 anaerobic jars.

5.3.6 incubators—(264+1)TC and (354+1)C.

5.3.7 microscopes(power phase contrast or bright field illumination).

5.3.8 Petri dishes of 90 mm or 100 mm in diameter.

12
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5.3.9 high-speed,refrigerated centrifuge.
5.3.10 syringes of 1.0 mL or 3. 0 mL,with 5 gage needles,for inoculating mice.

5.3.11 white mice of 15 g~20 g in weight. (Mice of the same breed and sex should be exclusively in-
cluded in each experimental group).

5.4 Detection procedure
5.4.71 detection of viable Clostridium botulinum

5.4.1.1 Enrichment

Before inoculation, remove dissolved oxygen from media by steaming 10~ 15 minutes and cooling
quickly without agitation. Inoculate per 15 mL of enrichment broth with 1~2 g solid food or 1~2 mL
liquid food,introducing inoculum slowly beneath the surface of broth. Inoculate for each sample 2
tubes of cooked meat media and incubate at (354+1)C. Similarly inoculate 2 tubes of HPGYT broth
and incubate at (26+1)C.

5.4.1.2 Examination

After S/days ,examine cultures for turbidity,gas production,digestion of meat particles ,and odor. Also
examine smear,stained by Gram stain,crystal violet or methylene blue, microscopically by wet mount
under high power phase contrast or by bright field illumination. Observe morphology of organisms
and note the existence of typical clostridial cells,the occurrence and relative extent of sporulation,and
the location of spores within cells. Meanwhile determine toxins of each culture. Usually a 5-day incu-
bation produces ushers in active growth and the highest concentration of toxin,as well as peak sporu-
lation. Retain enrichment culture of the peak sporulation in refrigerator for pure culture isolation. If
there is no growth after 5 days,incubate additional 10 days to detect possible delayed germination of
C. botulinum spores.

. 4.2 Isolation of pure cultures

5.4.2.7 Pretreatment

Add equal volume of filter-sterilized absolute alcohol to 1~2 mL culture or sample in sterile screw-cap
tube. Mix well and incubate at room temperature for 1 hour. Alternatively,heat 1~2 ml enrichment
culture for 10~15 minutes at 80°C to destroy vegetative cells. Do not use heat treatment for nonprote-
olytic type C. botulinum.

5.4.2.2 Plating

With inoculating loop,streak 1 or 2 loopfuls of alcohol/heat-treated culture or the original sample,di-
luted if necessary,to anaerobic egg yolk agar dried plates. Incubate the plates for 48 hours at (35+
1)°C under anaerobic condition. Dilute the culture,if necessary,to obtain isolated colonies for selec-
tion.

5.4.2.3 Selection of colonies

Select 10 isolated typical colonies from each petri dish. Typical C. botulinum colonies are raised or
flat, smooth or rough, and commonly show some spreading and have irregular edge. On egg yolk
media, colonies usually exhibit surface iridescence when examined by oblique light. This luster zone,
referred to as “pearly layer”,usually extends beyond and follows irregular contour of colony. Besides
pearly zone,colonies of types C,D and E are ordinarily surrounded by wide (2~4 mm) zone of yellow
pptn. Colonies of types A and B generally show smaller zone of yellow pptn. As some members of

13
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genus Clostridium have typical morphological characteristics but do not produce toxins,it is rather dif-
ficult to select colonies that produce them.

5.4.2.4 Inoculation of colonies

With sterile transfer loop,inoculate each of the 10 selected colonies into a tube of sterile medium TP-
GYT broth,and a tube of cocked meat broth. Incubate and examine the inoculated tubes in accordance
with the methods specified in 5. 4. 1.1 and 5. 4. 1. 2,and detect the botulinum toxins according to the
procedures laid down in 5. 4. 3.

h.4.2.5 Confirmation

Streak culture from 5. 4. 2. 4 in 2 duplicate egg yolk agar plates,incubating 1 plate anaerobically and
the other plate aerobically at (35+1)C. If colonies typical of C. botulinum are found on anaerobic
plate and no growth is found on aerobic plate,the culture may be pure. Failure to isolate C. botulinum
from ==1 of the selected colonies may indicate that its population relative to the enrichment medium of
the mixed flora is low. Repeated serial transfers through additional enrichment steps may increase the
number sufficiently to permit isolation. Suck spores in the pure culture with quartz sea sands,which
are then stored either under refrigeration,or lyophilized.

5.4.3 Detection of Botulinum toxin

5.4.3.1 Preparation of sample )
Centrifugalize under refrigeration liquid samples or extract containing suspended solids ,use:the super-
nate for toxin detection. Extract solid food with equal volume of pH6. 2 gel-phoshate buffer ,macerat-
ing with sterile,prechilled mortar and pestle. Centrifugalize under refrigeration the macerated sample
at 3 000 r.p. m. for 10~20 minutes,and use the supernate for toxin detection.

h.4.3.2 Trypsin treatment _

Before toxin detection,treat a part of the supernate, liquid food or cooked meat culture with trypsin.
Adjust to pH 6. 2 with 1 M NaOH or 1 M HCI. Mix 0. 2 mL of saturated trypsin solution with 1. 8 mL
of each supernate and incubate at 37°C for 1 hour,shaking gently once in a while. To prepare the satu-
rated trypsin solution,disperse 1 g of trypsin (Difco 1 : 250) in 10 mL H,O in a clean tube ,shaking
from time to time till no more trypsin could be dissolved.

Do not use trypsin treatment with TPGYT culture ,which already contains trypsin. Further treatment
may degrade any fully activated toxin present in culture.

h.4.3.3 Toxicity testing

Dilute portions of untreated sample solution or culture by 1 : 2, 1: 10, 1 : 100 respectively, with gel-
phosphate buffer. Dilute the trypsin-treated sample or culture in the same way. Inject intraperi-
toneally separate pairs of mice with the above-mentioned original and various diluted fluids ,using 1. 0
mL or 3. 0 mL syringes with 5 gage needles. Heat 1.5 mL of the above-mentioned untreated sample
supernate or culture for 10 minutes at 100°C. Cool,and inject a pair of mice each with 0.5 mL of the
heated fluid. These mice should not die because botulinum toxin,if present,is inactivated by the heat
treatment,

Observe the mice periodically for 96 hours,recording symptoms and time of deaths. Typical symptoms
of botulism usually begin within 24 hours with ruffing or fur, followed in sequence by labored breath-
ing , weakness and paralysis of limbs,wind-box breathing, collapse of waist like a wasp's, and final
death due to respiratory failure. Death without symptoms of botulism is not sufficient evidence that
the inoculated material contained botulinum toxin. Deaths may sometimes occur from other chemicals
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present in the fluid or from trauma. If sudden deaths occur,leaving no detectable symptoms ,or if after
96 hours all but the mice receiving the heated preparation have died,repeat toxicity test using super-
nate or culture of higher dilutions.

5.4.3.4 Confirmation test
Doubtful toxin samples can be ascertained by the internal neutralization protection test, carried out on

mice.

Dilute portions of the sample fluid or culture, which bring about symptoms and deaths to the mice,
proportionately to the value of the polyvalent C. botulinum. If the sample subjected to confirmation is
trypsin-treated, it should be freshly prepared for the test because constant action of the trypsin may
destroy the toxin.

Inject intraperitoneally each mouse with 0.5 mL of 1 of the polyvalent antitoxins,30~ 60 minutes be-
fore challenging them with the injection of the dubious toxic dilutions.

Inject intraperitoneally pairs of mice protected by specific polyvalent antitoxin injection,with 0. 5 mL
of each of the dubious toxic sample dilutions. Mean while,inject pairs of unprotected mice with each
toxic dilution as control.

Observe for 96 hours both the mice receiving antitoxin injections and the controls for symptoms of bo-
tulism and record manners of deaths.

Note:If further typing test is necessary,other relevant standards are ready references.

5.5 Interpretation
Lab detection is to examine food for the presence of C. botulinum and/or botulinum toxins.

The detection and determination of C. botulinum base on the result of toxin-producing test. The pres-
ence of C. botulinum toxins in sample food can be proved only when mice protected by polyvalent anti-
toxins do not die of botulism.

If polyvalent antitoxins do not protect mice,deaths may be due to some other cause. If both heated
and unheated fluids cause death,some other toxic material in the tested fluids, which is not heat la-
bile ,could be responsible. But special attention should be paid to the possibility that heat stable toxic
substance could mask botulinum toxin.
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Appendix A
(Appendix to the Standard)
Media and Reagents

A1 Cooked meat broth

Fresh beef 500.0 g
Peptone 30.0 g
Yeast extract 5.0 g
NaH,PO, « H,O 5.0g
Glucose 3.0g
Solvable starch 2.0g

H,0 1 000. 0 mL

Use 500g of chopped fresh beef without fat,sinews or membrane ,add H,O, heat to boilling point,
and continue heating with slow flame for 1 hour. Cool, filter through cheesecloth, pressing out excess
liquid. Add other ingredients, dilute to 1 000 mL with H,O. Adjust to pH 7. 4. Filter through coarse
paper. If desired, broth and meat dregs may be stored separately in freezer for future use. To 15 mm
X150 mm test tubes, add meat dregs to a height of 3 cm, and broth about 4 cm above the dregs sur-
face, cover with a 0.3 cm~0. 4 cm liquid paraffin layer. Autoclave at 121°C for 20 minutes.

A2 Trypticase-peptone-glucose-yeast extract broth with trypsin (TPGYT)
Base fluid;

Trypticase 50.0 g
Peptone 5.0 g

Yeast extract 20.0g
Glucose 4.0g

Na thioglycollate 1.0g

H,O 1 000. 0 mL

Dissolve the solid components into 1 000 mL H,O and dispense 15 mL portions into 15 mm X 150 mm
culture tubes, cover with a 0. 3 cm~0. 4 cm liquid paraffin layer. Autoclave at 121°C for 10 minutes.
Final pH 7. 2+ 0. 1. Refrigerate, and discard if not used within 2 weeks. Immediately before use,
steam or boil the base fluid for 10 min~15 minutes to remove free oxygen, cool quickly, and asepti-
cally add 1.0 mL trypsin solution/15 mL broth.

Trypsin solution ;

Trypsin(1 ¢ 250) 1.5g

H,O 100. 0 mL

Dissolve the trypsin into H,O. Sterilize by filtering through 0. 45 pm Millipore.

A3 Anaerobic egg yolk agar

Agar base:

Yeast extract 5.0 g
Tryptone 5.0g
Proteose peptone 20.0g
NaCl 5.0g

Agar 20.0g

H,O 1 000. 0 mL

16



SN/T 0865—2000

Autoclave at 121°C for 15 minutes. Final pH 7. 2£0. 2.

Liver veal-egg yolk agar:

Wash 2 or 3 eggs with stiff brush, and drain. Soak eggs in 0.1% HgCl, solution for 1 hour. Drain
HgCl, solution and replace with 70% alcohol, soaking for 30 minutes. Take out the eggs ,crack asepti-
cally, and discard the whites. Gather the yolk with syringe,place it in sterile container, and add equal
volume of sterile physiological saline. Mix thoroughly, store at 4C for future use.

Preparation of medium
To each 500 mL of the agar base(48'C ~50C), add 80 mL of egg yolk-NaCl suspension. Mix thor-

oughly and pour plates. Dry the plates for 2 days at room temperature, or 24 hours at 35C. Discard
contaminated plates and store the sterile plates in refrigerator.

A4 Gram stain

A4.1 Hucker ammonium oxalate crystal voilet

a)

Crystal violet(90% dye) 2.0g
Alcohol (95%) 20.0 mL.
b)

Ammonium oxalate 0.8¢g
H.O 80. 0 mL

Mix a) and b). Put aside for 24 hours filter through coarse paper.
Gram iodine solution

Todine 1.0g
Potassium iodide 2.0g
H,O 300. 0 mL

Put potassium iodide into mortar, add iodine ,macerate with pestle for 5~10 seconds, add 1 mLL H,O
and macerate, then add 5 mLL H,O and macerate, and then add 10 mLL H,O and macerate. Contain this
solution in a reagent vase, wash’the mortar and pestle with H,O, collect the rinse to dilute the solu-
tion to a total of 300 mL.

A4.?2 Hucker contrast solution(mother solution)

Safranine 2.5g
95 % alcohol 100. 0 mL

Add 10 mL mother solution into 90 mL H,O.
A5 Crystal violet

A5.71 Crystal violet solution in thin alcohol

Crystal violet(90%; dye) 2.0g
95 % alcohol 20. 0 mL
H.O 80.0 mL

A5.2 Ammonium oxalate crystal violet(Hucker) solution(see A2.1)

The above 2 solutions are regarded as stable morphological stains.
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A6 Loeffler’'s methylene blue

a)

Methylene blue (90% dye) 0.3 g
.95 % alcohol 30. 0 mL
b)

Diluted KOH(0. 01%) 100. 0 mL

Mix a) and b).
A7 Disinfectants

A7.1 Tincture of iodine

Potassium iodide 10.0 g
Todine 10.0 g
70% alcohol 500. 0 mL

A7.2 NaClO solution
NaClO 5.0~5.25¢g
H,O 100. 0 mL

A8 Gel-phosphate buffer

Gelatin 2.0g
NazHPO4 4.0 g
H,O 1 000. 0 mL

Dissolve gelatin and phosphate in H,O with gentle heat. Autoclave at 121 C for 20 minutes. Final pH
6. 2.

A9 Physiological saline (0. 85%)
NaCl 8.5g
H.O 1 000. 0 mL

Dissolve NaCl in H,O. Autoclave at 121°C for 15 minutes. Cool to room temperature.

A10 1 mol/L NaOH solutien

NaOH 40.0 g
Dissolve NaOH in H;O, dilute to 1 000 mL. Used for adjusting pH value of culture media.

A11 1 mol/L HCI solution

HCl (concentrated) 89. 0 mL
Add H,0O, dilute to 1 000 mL.
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