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Incidence of Clostridium botulinum in Natural Reservoirs
and Toxin Production in Some Foodstuffs

Nae Young Kwon, Myong Ho Park* and Bong Hee Min
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*Department of Dental Technology. Taegu Junior Health College

ABSTRACT—Soil samples and the intestinal contents of arthropods, mellusca, pisces, aves, and
mammals were examined for the presence of Clostridium botulinum. Demonstration of Clostridium
botulimun was accomplished by identifying its toxin in liquid cultures inoculated with soil or material
from the alimentary tract of tested animals with toxin neutralization tests in addition to morphologi-
cal, cultural and biochemical tests. Incidences of Clostridium botulinum in tested samples were 5.0%
in soil, 6.7% in mammal and 8.7% in fish, respectively. All of the positive cultures were identified
as Clostridium botulinum type E and any other type was not demonstrated throughout the survey.
Canned foods and solid ham/sausage mixture formulated as can with distilled water were inoculated
with Clostridium botulinum type E and checked for toxin production by using the mouse bioassay.
Clostridium botulinum type E toxin was produced as a large quantity in canned foods of fish, shell,
meat and ham and, however, no significant toxin was detected in sausages and fruit samples.
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Table 1. Incidence of Clostridium botulinum in several possible sources

No. of samples

No. of samples

No. of samples No. of isolation

!

Sample tested induced mouse toxicity* induced botulinum toxicity** of C. botulinum
Arthropoda 5 3 (60.0) - -
Mollusca 26 5 (19.2) 1 (38 -
Pisces 23 8 (34.8) 4 (17.4) 2 8.7
Aves 29 5 (17.2) - -
Mammalia 15 3 (20.0) 2 (13.3) 1 (6.7
Soil 60 12 (20.0) 3 (50 3 (5.0
Total 158 36 (22.8) 10 ( 6.3) 6 (3.8)

The mouse toxicity was determined by the intraperitoneal injection of 0.5 m/ of the culture suspension of
the cooked meat medium. Two to four mice (20-23 gm) were used on each test and observed for 4 days
to make sure that deaths were due to botulism. *; Death with or without symptom, **; Death with typical
symptom of botulism. The numbers in parentheses indicate percentage.
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Table 2. Comparison of some biochemical characteris-
tics of the isolated strain with Clostridium bo-
tulinum type E, ATCC 17786 strain

Characteristics Isolated [Reference strain
strain | ATCC 17786
Size 0.5~0.7X34~79 u
Spore form Oval, subterminal
Colony form Circular, lobate margin, raised,
translucent, smooth
Gram staining + +
Motility + +, peritrichous
Indole production - -
H;S production — -
Lecithinase production - -
Lipase production + +
Gelatin hydrolysis + ‘ +
Starch hydrolysis + +w
Esculin hydrolysis - -
Nitrate reduction - -
Milk agar digestion - -
Voges-Proskauer test - -
Urease test - -
Carbohydrate utilization
Glucose + +
Xylose - -
Lactose - -
Maltose + +w
Sucrose + +w
Cellulose - -
Arabinose - -
Fructose + +w
Galactose + +w
Mannitol - —
Raffinose - ) -
Opalescence, Pearly layer + +
Blood hemolysis + +
Mouse toxicity test +++ +++++
Trypsin activation + [ +
Neutralization test + ’ +

+; Positive reaction, +w; Weak reaction, —; Nega-

tive reaction.
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Table 3. Comparison of toxicity of Clostridium butuli-
num type E and type A in canned foods

Food stuffs

Isolated type E  Type A

Mackerel Boiled 138 (98-162) 93 (80-110)

Whelk Shell 187(139-240) 164(115-205)
Lo-Hi Tuna 346(137-588) 86 (60-125)
Tuna 366(119-882) 175 (99-294)

Mackerel Pike Boiled(A Co.) 418(133-887) 100 (96-115)
Sardine Boiled 512(123-895) 147 (83-263)
Mackerel Pike Boiled(B Co.) 556(335-956) 140(121-153)

Ham Bean 599(335-918) 270(195-350)

Tropical Fruit Cocktail - 283(179-351)
(Imported)

White Peaches - 320(309-349)

Green Peas - 448(223-953)

Yellow Peaches(Imported) - 456(308-543)

Mandarine Orange - 589(428-912)

Pineapple Slices(Imported) - 569(320-895)

*Numbers indicate means of survival times (minutes)
of 5 mice injected with 0.5 m/ intraperitoneally.
*Dashed lines indicate mice survived for 24 hours.
*Numbers in parentheses indicate time intervals of
mouse death.
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Table 4. Comparison of toxicity of Clostridium butuli-
num type E and type A in solid ham-sausage
mixture formulated as canned food with distil-
led water

Food stuffs Isolated type E  Type A

Ham Lunchen Meat 224(202-289) 70 (62-83)
Salrowman Corned Ham 241(149-434) 214(155-314)
Smoked Ham 256(119-407) 236(105-450)
Corned Ham 292(119-895) 118(105-132)
699(445-932) 164(139-191)
743(546-946) 213(185-232)
Spam - 106 (80-130)
157 (92-247)
170 (90-285)
469(185-822)
250(204-275)

Bulgogi Ham
Juljulivienna Sausage

Dongglangdang Sausage -
Vienna Sausage —
Ham Sausage —
Vegetable Sausage -

*Numbers indicate means of survival times (minutes)
of 5 mice injected with 0.5 m/ intraperitoneally.
*Dashed lines indicate mice survived for 24 hours.
*Numbers in parentheses indicate time intervals of
mouse death.
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