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ABSTRACT —In this study a commercial fermented milk produced in Korea and a Lac-
tobactllus strain used for the product (L. casei) were found to affect mold growth and inhibit afla-
toxin production by Aspergillus parasiticus ATCC 15517. Aflatoxins were determined using an
HPLC system that consisted of a C;; column and a fluorescence detector. When the fermented
milk was added to the yeast-extract broth the levels of aflatoxin B, and G, significantly de-
creased by 48.6~58.1% and 29.8~34.2%, respectively (p<0.05). The mold growth in this case
was reduced by comparison with the control (p<0.05). The pH values of the culture broth in the
fermented milk-containing group were observed to be significantly lower than those in control
group (p<0.05). In the mixed culture experiments (L. casei and A. parasiticus), lower levels of
aflatoxin B, and G, were found in comparison with the control (monoculture). L. casei was found
to be very inhibitory to the growth of A. parasiticus for 5 days, but no significant difference of
mycelial weight was observed between the mixed culture and control at the end of incubation.
The pH values of the culture broth in mixed culture were observed to be significantly lower than
those in monoculture (p<0.05). The inhibitory effects of the fermented milk may be mainly due
to the metabolites of L. casei as well as the strain itself.
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Fig. 1. Mycelial growth of A. parasiticus in modified APT
broth with and without L. casei.

—O— L: L. casei was inoculated alone.

—— LA: L. caseiand A. parasiticus were
inoculated simultaneously.
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Fig. 2. Growth of L. casei in modified APT broth with
and without A. parasiticus.

Ao} ol F AA FaHUSo] BEE o ole} 2L Hs
Al

£ by elgiThFig. 2). 3hH mjokelo) AbE = B atulor
of thagol HI’SM =/ e Qluk(Fig. 4). 2 kA &
Aol Fpole] Qg A gths uvt 9ok Al S

L. casei®} L. bulgaricus7} &30 (Penicillium citrinum)e] A
& AAAFHT e B syt ® Batish™2 Lactococcus
lactis subsp diacetylactis®} Streptococcus thermophilus7}
=30|(A. parasiticus 2 A. fumigatus)?l] 9= 32 72
2wy

b sk ool aflatoxin®] A4 2+S HPLCE =3
A3} L. casei®} A. parasiticusS Z3Ha) 95158 woll =
spolo] hEulokA] WLl aflatoxin B, @ G,9) AlAdo] 7HAE
At} (Fig. 5). Aflatoxin B 7.7%(p<0.05), 21813 G- 6.4
%7y Y7t 4 H AT} o213} aflatoxin A4 & A= ulj kol
o] pHell 71918 Aoz Aztein). dnbdo g FgHT) v
2 pH7} aflatoxin®] Aol frelsiciar 24 ik A uj
G713 Tl WA ] pH= A. parasiticus ) THEul %
o| = pH 4.7~5.3010 01} L. casei$} A. parasiticusS &
FafeFetR S wolle 4 e pH39~4.99) 558 §4)
3FATH(p<0. 05)(F1g 3). H §AHTO] aflatoxine] AAHS
A= =H3 YAE aflatoxins -§AHFo] —‘?—8}]61-11}
b el ek FA) Hhol A A3 QA%
e AEMoR 3 Aclehn At

DH rﬁi'

aflatoxin©]

Journal of Food Hygiene and Safety, Vol. 13, No. 2



Effect of Lactobacilius casef and a Fermented Mitk on Aflatoxin Production 167

—@— A A parasiticus was inoculated alone. ) Aflatoxin B1
—8— L: L. casei was inoculated alone. Aflatoxin G1
—a&— LA: L caseiand A. parasiticus
were inoculated simultaneously. 16
7
14 -
6 12
—~ 10 +
o a
g z 8
2 c .
3 g
- ®©
£ 4 % 6- —
a R . y . R
RN
34 N
2 N R
2 T T T T T T T \\5
o 1 2 3 4 5 6 71 8 0+
incubation time (days) 0 A LA
. . Cutture
Fig. 3. Changes of pH of modified APT broth caused by the
growth of A. parasiticus with and without L. casei. Fig. 5. Aflatoxin production by A. parasiticus in mono-
colture (A) and mixed culture with L. casei (LA)
in modified APT broth.
I —0— parasiticus was inoculated alone.
—.— asei was inoculated alone. . . .
R L casei and A. parasiticus were Table 1. Growth of microorganisms, pH, acidity, and
\ inoculated simultaneously. aflatoxin production by A. parasiticus in mono-
5 culture and mixed culture in modified APT
broth at the end of 7 days incubation
Growth Aflatoxin (ppm)
4 Cultures 4- parasiticus L. pH  Acidity
(Mycelial  casei B, G,
weight, mg) (0. D.)
A 71 475" 2.61" 142" 6.08"
L - 0.050" 3.83" 3518 - -
LA 67 0.002° 3.92° 3.24° 13.1" 5.63

A: Aspergillus parasiticus was inoculated alone.

L: L. casei was inoculated alone.

LA: L. casei and Aspergillus parasiticus were inoculated
simultaneously.

™. No significant difference was found between groups.

Values in a column with different superscript letters are sig-

nificantly different (p<0.05).

All values represent mean of five trials.
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Fig. 6. Mycelial growth of A. parasiticus in YES broth
containing fermented milk.
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Fig. 7. Changes of pH of YES broth containing ferment-
ed milk caused by the growth of A. parasiticus.
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Fig. 8. Changes of acidity of YES broth containing fer-
mented milk caused by the growth of A. parasi-
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Fig. 9. Aflatoxin production by A. parasiticus in YES broth
containing fermented milk.

Table 2. Growth of mold, pH, acidity, and aflatoxin pro-
duction by A. parasiticus in YES broth contain-
ing fermented milk at the end of 7 days incuba-

tion

i Aflatoxin m

Group ~ Myeelial L ity Anatoxin (ppm)
weight (mg) B, G,

Control 118° 508 052" 525 225
FM-0.1% 112° 409" 160" 2700 158"
FM-1% 84" 399" 155 261" 152"
FM-10% 64" 398 138 220" 148

FM: fermented milk.

Values in a column with different superscript letters are sig-
nificantly different (p<0.05).

All values represent mean of five trials.
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