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Abstract: The inhibition of aflatoxin B1 (AFB1) production by toxigenic strain of Aspergillus flavus was examined
in the laboratory tests using four of atoxigenic A. flavus strains including A. flavus UPAO1 UPAO2 UPAO3 and
UPAO4 isolated from maize crop producing areas in Phayao Province, Thailand. The experiment was conducted
to find out the colony radial growth rate (Kr) of fungi on solid medium using Potato Dextrose Agar (PDA) and
incubated at 30 C in the dark. The results showed that the Kr values of all A. flavus strains did not appeared
significantly difference between A. flavus strains. The average Kr values of all each A. flavus approximately
showed as 0.7 cm/day. For the quantities of aflatoxin, A. flavus spore suspension at concentration of 1x10°
spore/ml was inoculated in modified yeasted glucose sucrsoe (mYES) at 30C in the dark for 7 day. Toxigenic
strain of A. flavus NRRL3357 produced and showed AFB1 value as 5.361 +259.10 ng/ml but all four atoxigenic
strains of A. flavus did not produce aflatoxins (AFB1, AFB2, AF1 and AFG2). When A. flavus NRRL3357 was
co-incubated with each four atoxigenic A. flavus strains in modified yeasted glucose (MYEG), all atoxigenic A.
flavus strains significantly greater inhibited AFB1 from toxigenic A. flavus strain with more seventy percentage of
inhibition. The kinetic parameters were expressed by Monod’s equation. The specific growth rates (u) of all A.
flavus were similar. On the other parameter including specific glucose consumption rate (q,), toxigenic strain of
A. flavus NRRL3357 was the highest g, value (0.22 mmol/g cell/hr) but it strain was reduced in q, value when
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co-cultured with atoxigenic strains of A. flavus. The results indicated atoxigenic strains of A. flavus inhibited
AFB1 produced by toxigenic strain of A. flavus NRRL3357 with competitive exclusion of substarte (glucose)

consumption.
Keywords: Aspergillus flavus, aflatoxin B1, aflatoxin inhibition
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Figure 1

Kr pattern of A. flavus strains on PDA incubated at 30°C in the dark



msgugasamandu 4 1 lnansldaanuglindnansiuuaaias Aspergilus flavus

Banmezwaineniu 41 azauwindu uga el
LamerNamandy wasiletilimageunnssuginis
LA AMANTUANT0I A, flavus NRRL3357 il
813 MYEG  Wudia 5 aneug anansadudans
Lam avamenduluesaeadelFunnnda 70%
(W 3) fauandliidiuindleden A flavus g
Wuffnanezamendugniasesaniudemein
Aeniuusiugneiugi i uanesriamanduagiinli
finsuAnesamanTuanad TaanARes LT
284 Cotty (1994) TmﬂﬁL%”?JTWN’W]?ﬂ’]uV]’NﬂWTﬁW A
flavus AF36 7 lsiid mamlmwaﬂ?nmﬁ@muqummﬁ[51

a1759nanlaema A, flavus  TUAAEINULAY

AFB1 (ng/ml)
6000 -

5000 _]_
4000 o
3000 o
2000 o

1000

0 R

I 7] edalafinuuddnnisdudaies A. favus
o ool a a o 1% 1A d’j
aeiugnnaneznamenduamsanililee e
a a o 1@ A =2 kA d’j
1iaReaiY wiidmenunsAneinanisldimes
1iARY | INBAILANNSATNBENAMENTUAINAT LA
A LT A,
2007)

niger Wag Trichoderma viride (Klich,

Lﬁ@ﬁ@ﬁ@tuﬁﬁqmmﬁuﬁuﬁmmmm’%a&mm
o1 msliduamsmuazmsnanaznaimenduy i
Lmﬂummm 1ag mu”l,mqmil,@mmmmm j ay
Nu'muﬂL%@@uﬂﬂﬂ“ﬁﬂﬁﬂ@EIQ?QNﬂ%ﬁ‘”WJ’]\‘]L‘H@?’W
A. flavus NRRL3357 fig5naesameniuuazidos
A. flavus Tilsiginsezamenduna 4 ANENUG UATAN

=== Types of inoculum

3357 3357+21882

3367+UPAGDT  3357+UPAGD2  3357+UPAGD3 3357 +UPAGH4

Figure 2 AFB, values obtained from co-cultivated toxigenic A. flavus strain NRRL 3357 with each

atoxigenic strains in mMYEG at 30C in the dark for 7 days

AFB1 (ng/ml)

1500 -
1200 -
200 A
600
300 4
0 » \ 1 1 \ \ \
0 24 48 72 96 120 144 168
——UPAGOT  —=—UPAG02  ——UPAGO3  ——UPAGD4

Figure 2 AFB, values obtained from co-cultivated toxigenic A. flavus strain NRRL 3357 with each

atoxigenic strains in mYEG at 30C in the dark for 7 days



AN5A5NAT 31(1): 47 - 57 (2558)

Table 1 Kinetic parameters of A. flavus cultures

Single culture*

Co-culture with A. flavus NRRL 3357*

Kinetic parameters

3357 UPAGOT  UPAGO2  UPAGO3  UPAGO4 UPAGOT  UPAG0O2 UPAGO3  UPAGO4
Dry weight (g/L) 6.75" 6.67” 6.90° 7.38° 6.48° 7.25% 7.46%° 7.49%° 7.91°
Glucose (g/L) 38.21° 41.27° 40.82% 41.00° 40.60%° 40.08° 39.23° 39.55% 40.42°
ph™ 0.0084°  0.0069” 0.0076° 0.0086° 0.0070° 0.0083*  0.0080®  0.0090°  0.0084%
Moo (07) 0.0152°  0.0067°  0.0077°  0.0128" 0.0099” 0.0075°  0.0087° 0.0081*°  0.0103°
Y, . (g cell/ mol sub) 38.71° 46.10° 53.28" 66.33" 57.19° 63.06 57.64" 51.90° 57.04°
a, (mmol/g cell/hr) 0.22° 0.15° 0.14° 0.13° 0.13° 0.15% 0.16™ 0.17° 0.14%
Y., (mg AFB1/g sub) 0.427 0 0 0 0 0.044° 0.039" 0.061° 0.049"
a, ( Hg AFB1/g cell/hr) 3.52 0 0 0 0 0.43° 0.32% 0.61° 0.44°
*Significant level (p=0.05), sample (n=3)
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sendnannide ludiu (Cotty and Bayman, 1993;

Ehrlich and Cotty, 2004)
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