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Lcaservraya 1 Ovoshchosushilnaya Yromyshlcnnoost (Canned Foods and
Driod Vegetablos Inﬁuctry) 17, No.l, pp. 31-33, Jan, 1962,

Dovoleomont of Bowsulism Microbe in Canned Tceda for Children

By: E.M. LAZCKHINA -

Coniral Sciontific Roecearch Institute of Canrcd roods and Lried
Vegetables Industry (TSNIIXOP), Luscow

(Translated byg Ldward lLachowicz, Marylan&, Xedical-lezal Foun-
dation, Inc., 700 Fleet Street, Beltimore, karyland, 21202)

¥resaently, the acsortment sf canned foods_for children in thre
doxcestic production includes epproximately 30 kinds of differeat
variet;gs. Yot, so far, no specific srticies have been written on
a poas;bility of deveiopment ¢f totul!iam microbe ir. canned foods
for chiléren, while the avaiiatle data pertinent to this question
rcnein contrndictory.

So, we declded to 1nve§tigate gpe thermal resistance, the rate
o aevelocpzient of botulinalvmicrobe and ita toxin preduction in
various 6annod foods fox childreniy~rc |y ﬁﬂ'f~;u7ﬁ L

/e determined the thersal resictance of sp?res of Cl. botulinuc
&/96 ir. cans containing a “vcgetable-roat soup-puree with squash",
*“torato ocup-purco” end "vogetable-meat soup-puree with tomatoes®.,

Lvoluing oterilization, we contaminated propared canned foods
wits cuiculated 100,000 to 20C,LUC spores in 1 ml und then we set

g Ll o- ke waterial into cacu ampoule. The hermceiically sealed

" capezles wero heated in glycerin botk at various temperstures and
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vico intoervalo, Yo hcated 5 te 10 &CUV“;&U of cack voricnt ooterizl,
The copoules woro kont in thoe incuuator od 35%, oo 3 Soaviao, wo Y
oporcd the amponles to doterminc the dovelicpment ¢ Cl., bvotulinun

cnd 1its toxia prcduntion, using blolegicul voct on waiie mice., The

rcoults of the oxporimont are chiown iz Table o,

Pedle 1
2 ime i minutes requircd Lo
_ the osupprossion of activi-
—t f . ties of Cl,. bostulinum cpexo
~utricnt modiua M et various temperaturec,
15% 120% 125%
Vegotable voup-purca with equsdh 5.0 24 8 5
Vegetablo nmeat soup-purce with
squ..ah 5.3 24 10 6
Tomato soun-purce | 5.7 15 6 5
Vegzetable meat soup=-purce witn S
tomatoes 53 15 6 : U/

The obtainod results irdicatc that the spores of botulism
nicrobis nad a lowor thermal resistance in canned foods with tomato
peote ther in cannod focds with similar ingredients, but without
the tomato padte, whis divorcity in the thormal resistance appeared
particularly o3 115°C temperature. Spores remaining efter heating
canncd foods with tomatoes continued to dovelop and to produce their
toxin.,

e also estoblished a possibility that spores of botulism
microbuo not thorcughly hoated can grow in other kinds of canred
fo0d3 20y childrea. Doy this jpurpoce wo cecntaminated with detoxicated

Sa0ecs 62 1. beuolinum A/98 or /233 uiody products (n canad No.83-5,
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cr in ampoulcso and; evoiding storilization, wo kept this moteriael
in tho incubator at 35°%,

Vo detorainegd thet in canned foods like "ground beef®, "livor
puree with rice®™, "chicken soupe~puree with vezetadbles®, “vegetadle
rcat coup-pureo with green peas®, "vezetable meat soup-purce with
squach”, "vegetable soup-pures with cauliflower”, "tomate soup-puree”,
“grocn pea coup-puree®, "greer psa soup-puree with milk", “squash
ocup~purco with milk® and "punplkin soup-puree with milk", all having
ceivivae acid contont in the pH range frem 5.3 to 6.2, the spores ol
botulicm microdbe develéped and produced their toxin after we injected
100,000 to 200,000 spores into each can No.83-5 (smaller quantiticeo
c? incculum wers not used in these experiments)., The biological test
prodﬁced positive reaction on the third day after the inoculation,

The conditions found in processing canned foods for children
(homegenizing, hot ;acking ana vacuum sealing) seemed to favor a
dcvelepment of bYotulism microbes. The gas that forms in the first
hours (cometimcs during the first several days) of the development
of'bacterial ccllo, ic absorbed by the product, thus the productien
of suz8 hao beon manifooted slightly. A consideradle production of
gos in cenned foodo infected with Cl. totulinum followeld simultancously

or oven 8omd tiag later aftor the production of botulinal toxin in

- the cana,

Besically, tho omell of canned foods, in which the Yotuliral

nicrobe grows, ic dotormined by the ingredicnts of the canned producta.

In cannsd fucta. 1ilkc the "vogetable scup-puree*, "vegetalLle reaat

Coup-purce w.ul tomatooc® and "beef soup-pursc*, a devclopment of the
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botulicn iicrots causod the appearanca of & ctreng putroescont cmell.
In tho “chiclon coupepurce with vegcicbles” appoared a otrong chaccocy
£20lly in sho "vogotoble soup-puree with cauliflcror® - a rancid
0201l o oil; 4ia tho "groen poa purcoe® - & omoll of a cour produst;
in the “cquach purco with milk™ and in tho "pumpkin purce with nilk"
- g faint contaminant omoll. The dovslonment ¢l betulicm culturc in
tho #tcmato coup-purce® podsed without any appoarance of the con-
tcmincant cxoll,

7ho dcvoleopaont of botulisx micrebe in thoe enumerstod kinds o2
canpncd foudo for childron was also agccompanicd by the separaticn of
{tho conteniz in%o layord, by the separation of liquid, by the for-
pnotion of o compact grain siructurc in the product and by the ap-
psarznce of mozro ;ntonne coloraticn in the preduct,

But cll these changes not always emergcd effectivoly ia many

kindo of cernod foods, even up to the moment of the production of

toxin, The "vegotable soup-puree with squash", the “tomate soup-puree",

tze “grecn poo purcc® and the "pumpkin puree with milk®, all evidenced

thoir changoo in & mild form; they could be distinguished only by
conparicon with tho control matefial noet infected with the epecimons,
0f particular intecresct was & otudy of tho behavior of botulism
sporys in the "corroet pureo® and in tho “carroet purce with semolina®,
bocause 1% has provicusly been atated’) that botulinal spores do not
grow in a juice of boilod carrots.
A2¥tc: the “"carret purce with semolina®™ had been inoculated with

t5:3 boiulicm culturc typcos A and B, we detocted on the second day a

¢} = 2,6, 1.02020V.i. Botulicn microbes in tho canning industry. Pich-
Cl;..;«‘..‘.:::lizdat ' 1957 .
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formation of zgzo in 504 of the Bpecimona. However, the biological
teoct of the cpocimeno failed to discioae betulinal toxin on the

third day. Subsequently, tne contanté contaminated with the oncei--
£ers acquirod o fino-grain structure and bocame ce¢parated into laycru,
but the chenges were manifested in a very mild form, Loter, the bio-
logical tost porformed on the tenth day after contamination of canned
Jooda discloscd the prosence of the botulinal toxin in all speciwmens
wu¥ccvcd with the type 4 culture znd in two out of three specimenc
infcctod with the type B culture., Thorefore, the botuliral toxin
cdevclopc in tho 'carrof purec with semolina®™, but irrcgulerly and
lower than in eother canned foods for childron,

In tho “carrot puree" we detected gas on tho second day in %wo
cut ot 23 epecirens infocted with spores of Cl, botulinuc type &L or
B. The gas-forming epecimens disclosed on the tonth day the prosencs
o botulinal toxin that corresponded to the A and B types. Ue stored
tho othor 21 opecimons for 3 meontks and we oboorved no changes in
their organcloptic proporties and no develepment of toxin,

Tle inoculation of the same infectod "carrot puree® on the
cesein~fungous mcdium disclosed that tho botulinal spores,which
failed to grew in tho "carret purce®, maintained thoeir vitality in

?
thic modium,

Ve olso invootigatod a poosalibility of the devcloepment of Cl.
botulinum types A ocnd B in cans with fruit-berry foods for children,
ia the "applce purcoe with rice", "plum puree™, "apple purce® and in

“ho ®"fruit cocktall purco", We infected theso opccimens with 100,000

" %o 200,000 botulinal gpores per 1 ml, Avolding sterilization, we kopt
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th.o metoricl in tho incubator for 3 monthe at 35°C. Uc found ne
viciblo indications of snoilege, nor a production of toxin, The
izoculatior of the cozo opecimons on the cocein-funzous redius
dioclooed tkhat the sporos of Cl, botullinum typco A and B appcarcd
nonviable in SC% of tho opecimens o!f tne “apple puree with rice"

and in the "fruit ccciktail puree”., L11 cpecimens o? the “appio puree”
and the "plum purco" evidenced storility. Thus, the spores of Cl.
betulinum net only failed to grow in cans with the fruit-dberry foods
for chilirez, dui in due time they dicd out,

Honce, ono can draw the following conclusions from the obtained
findingo.

The prcsenco of tomato pacte in a quantity compatitlp with a
forzula for canncd foodse Yor children reduces the thermal resistance
of CY. botulinum cpores, but it deet not inhibit & development of the
culture and the precuction of botulinal toxin, <:>

Tho cotuliom microbe can grow and produce ito toxin in all kinds
of meat, maeat-vugotable and vegetable canned foods for children,
except a carret kind, Spores of botulism micredbe intergrow irregu-
larly ir the "carroct pureo® and in the "carrot purce with scmolina®,

Botulinal oporos do not develop in cans with the fruit-verry
foode for children cnd die out etep-by-step,

Tho devolopment of botulinal microbe and the production of teoxin
in canrcd foodo for children is not alweys accompanied by tho indi-
caticnc of cpoiloge. |

Ccnoequontly, it is necessary to constently maintain & aigh

lovel of tho sanitary conditions in the manufacture of canncd foeds
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Zor children end to carefully watch for adherence to this rule,
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