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Antifungal effect of lactic acid bacteria and application in

prevention of rice grain spoilage
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ABSTRACT: The anti-fungal abilities of 6 isolates of Lactic acid Bacteria (LABs): TMP28,
TMPO04, TNP06, TOPO1, TOP04andTNNO1 isolated from fermented Soybean were evaluated
against Aspergillus sp. (BPO1, BP03 and BG04). The results indicated 6 isolates of LABs were
found to possess inhibition against all 3 Aspergillus sp. The effect on spore germination of cell free
supernatants (CFS) of LABs over Aspergillus sp. were evaluated. The effect on spore germination
of BPO1, BP03 and BG04 showed the inhibition range from 85.0 to 97.7%, 88.5 to 97.4% and
74.1 to 98.5%, respectively. The anti-fungal assay on rice grains investigated that CFS from 6
isolates of LABs showed the anti-fungal effect over all 3 Aspergillus sp. isolates since the hyphal
growth were not investigated in 7 days of the experiment.
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“l%?ﬁmﬁqmwimﬂﬁﬂ!,Lmﬁﬁmmmﬁﬂ (Lactic
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mﬁ‘ET‘mf\‘i Aspergillus spp. WaE Penicillium spp.
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mm@ﬂu”lmmLLumnLimmmmnmmﬂimmnmmﬁ
mLﬂummaumwumumﬂﬂmmmmmumlu
s Aspergillus sp. LATNAGALIANIELIES
ﬂ’]‘imimﬂm Aspergillus sp. vundndtadaen

aa =
18NIFANEN

nnatius Aspergillus sp. TRIMUATISELAARN
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nnatiusi Aspergillus sp. TRIMUATISELAARN
Aagl Agar plate overlay assay

HAN1INARALAINAINITNTAY CFS QN
wATiBELanRns w6 latnianlunsdissns
waryaaaduly Aspergillus sp. a1uau 3 lalmian
GauanlEanndamansliun BPO1, BPO3 uaz
BGO4 wu41 CFS anuuAfizauansn TMPO4,
TMP28, TNP0O6, TOPO1, TOP0O4 az TNNO1
mmmﬂ”qumm?tymm Aspergillus sp. ¥ia 3
lalsianlé (Table1 and Figure 1)

Table 1 Antifungal activity of lactic acid bacteria against Aspergillus sp. Results are expressed as

the clear inhibition halo is visible around bacteria colony. MRS broth was used as a control

experiment
LABs Aspergillus sp.
BPO1 BPO3 BG04
TMP0O4 + + +
TMP28 + + +
TNPO6 + + +
TOPO1 + + +
TOPO4 + + +
TNNO1 + + +
MRS broth - - -

(+) Clear inhibition halo, (-) No clear inhibition halo

mma‘mmmqu%rgmii Aspergillus,
Fusarium Wa% Penicillium 129uLARFeuanin
211401 95 Ta liam (Gerez etal., 2009) NUINENT
i filunnseuga 1Eun ﬂ:ymz%ﬁml,@ﬁ\l
HalapANAINN1INAZa LN UTaN19LATTY AR
finenliannuandnsiainiialne 1Eun
Aspergillus, Fusarium, Penicillium tag Rhizopus
FotuuANTULAARN [1UIY 53 VL@IGI]LZW
(Tatsadjleu et al., 2016) wmqmnﬂﬂumimim
nsABuT3uaanssznanay I finaning
wuARFeuansn tiu Asuelaeenlosd lalagiau

wlaseanlas len1uea wazlUAWes et Laz
wmmaumifﬂ’uﬂz\wﬁaﬂ Lactobacillus plantarum
CE42, L.pantarum CE60, L.pantarum CEB84,
Lactobacillus curvatus Wag Pediococcus
pentosaceus (Maninia et al. 2016) WUIN
Lu_lm‘wLﬁéﬂmemnmnmqmmmﬂum Aspergillus
oryzae WaY A. niger 18 @ mmmummmmn
anstsznaufinuaiiBaanfinaiiaiu 1
nsauaAin, nsaesdnn, lalasaumneseanlas,
wuAmnesladu, nsanlesiia, Wilauammn, carpronic
acid, 419NgH diacetyl ethanol wazasLljdonuy
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Figure 1 Antifungal activity against Aspergillus sp. BP01 (A), BP03 (B) and BG04 (C) by lactic acid
bacteria TMP28. No effect is noticeable using MRS broth as a control experiment (D)

masiugianissanaasdilad Aspergilus sp. 484
CFS aMnuuUANLGELAARN
_ANHANAFBLAINAINITNYRY CFS Tunng
fuganseanansailad Aspergillus sp. ‘W‘LI'J"] CFS
@fmLmﬂmLimmﬂmnwnvl,ﬂ‘l‘,m@wmmmﬂummi
senuesanled Aspergillus sp. v 3 lalmavla
TmauLﬂmmummiﬂuaq@qlumqu1 -98.5%
(Table 2) AMNN19INAABLNTELLIN1TNBNV DS
audaf A. niger CH .
Fusarium graminearum CHm,
digitatum INTA2 wag Geotrichum sp.lpg
Lactobacillus fermentugf; CRL251 (Gerez et al.,
2013) Wudnaunsneugsnssanadas Penicillium
sp. CH, _ua P, digitatum INTA2 164 62% uaz
96% FNNANAL ﬁqﬁmiﬁuﬂ”\ammfaﬂﬂufamg@ﬁ‘mq
AnannsndwsTuUATIRaLAARNAS1EY TTug
¥ pH 189 CFS AARNTN 3.50 Fauflugng pH 7
ANNNI0TUIINN AT TYIRMAT LA BEUNTHA
lduazannn1s@nenisld CFS #l&anann
L. plantarum MYS44 lun1sdudsanvesatles
Aspergillus parasiticus WU L. Plantarum MYS44
NaRA1T 8-Octadecanoic acid WAz methyl ester

Penicillium sp. CH

102
Penicillium

Fegunsnduganisaenaevaled A parasiticus &
(PoornachandraRao et al., 2017)

MsEuSaNTIAS oyl Aspergillus sp. LUNAN
%’qqtﬂﬁanmm CFS mmmﬁﬁfémmﬂan

Lm'amCFS @WﬂLLUﬂV]L‘EEILL@ﬂﬁ]ﬂVN 61@‘11515 LA
mf;l‘i_lf;lx‘imi‘mimmm Aspergillus sp. le‘i 3 ol
ntuEatinoulden wudnanunsadudslaa
Taelamuidivlosnaanszazingn 7 Su ilElunns
nAAe (Table 3) 1usilugnAaUAnNLELlH
LuAndulAenlusuR 2 (26+8.4- 32+8.4%)
uazludud 7 nodulasuuadedianfenyn
AR (100%) AMNT1EUL8d Quattrinia et al.
(2018) 181 L. plantarum ITEM17215 lunng
£UILN9LR3EY BN Fusarium verticillioides WL
L. plantarum ITEM17215 mmmﬁuﬂ“\imjvﬁm
194 F. verticillioides vUNanT1987a A vialinng
aumma\mﬂm@mﬂmuumammma HEERIY
L. plantarum ITEM17215 N@mmi‘mqumum
71 18un neALLLlEan, 1,2-dihydroxybenzene,
p-hydroxyphenyllacticacid ag 3-phenyllactic
acid
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Table 2 Percent of spore germination inhibition of Aspergillus sp. (BP01, BP03 and BG04) by CFS

from LABs after48 hr. of incubation

LABs Inhibition (%)
BPO1 BP03 BG04
TMPO4 91.8+2.0° 97.4+2.2° 94.1 +5.1°
TMP28 95.3+ 4.1° 88.5+ 0.0° 971+ 2.5°
TNPO6 97.7+ 4.1° 97.4 £ 4.4° 98.5 + 2.5
TOPO1 94.3+ 5.4° 97.4 + 4.4° 971+ 2.5°
TOPO4 97.7+5.5° 97.4 + 4.4° 95.6+ 3.5°
TNNO1 85.0 +0.0° 92.3 + 3.9 74.1+ 3.5°
p — value * * ns

Values are expressed as mean+SD. Mean value with different letters in the same column are significantly different

(P<0.05).

Table 3 Antifungal activity of tested LABs against Aspergillus sp. (BP01, BP03 and BG04) on rice
grain. The table shows incidence of hyphal growth onrice grains on the 2 and 7 days after

fungal spore inoculation and control experiment with MRS broth

LABs Incidence (%)
BPO1 BP0O3 BG04
2 days 7 days 2 days 7 days 2 days 7 days
TMPO4 0° 0° 0° 0° 0° 0°
T™MP28 0° 0° 0° 0° 0° 0°
TNP06 0° 0° 0° 0° 0° 0°
TOPO1 0° 0° 0° 0° 0° 0°
TOPO4 0° 0° 0° 0° 0° 0°
TNNO1 0° 0° 0° 0° 0° 0°
MRS broth 28+8.4° 100° 24+55° 100° 32+8.4° 100°
P-Va|Ue *% *% *% *% *% *%

Values are expressed as mean+SD. Mean value with different letters in the same column are significantly different

(P<0.01).

aqu
AINNIINARBUNNTHAIUIITBIULAT(TE
WaPAN TMPO4, TMP2§, TNPO6, TOPO1, TOP04
uaz TNNO1 lunsdiugianiaiasyans Aspergillus
sp. (BPO1, BP03 Lay BG04) LLzﬁm\ilﬁqudﬂ
wupnBauaninynlalaanainisodudanig

|33 Aspergillus sp. via 3 lelmiaal&vianns
T R T A RIC ATPY NPT fot AR TtaT
r:mmﬂnm@m‘vﬂ,mmmaauﬂﬂmm?ﬂivm&ﬂm
LL‘ummiﬂLL@mmniummmmﬂmimmnwmmwm
memmﬂmmsmumLﬂuﬂi”Tmummwm
u,mmm@mWﬂzwmwcim‘ﬁnmmmameau
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