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Detection of Aflatoxin Producing Aspergillus flavus with the Primer afl R
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Abstract

Aspergillus flavus is important to agricultural product quality. The fungal pathogen can be found during
the post-harvest period. The fungi are causal of aflatoxin produce in grain, which was toxic to consumers. In
nature, some A. flavus strains showed nonaflatoxin production. Therefore, the aflatoxin detection procedure is
essential to evaluate the fungal contamination in the agricultural product. In our study, A. flavus were isolated from
maize grain in Nakhon Pathom province. The fungi were divided into groups: group 1; fungi produce a high
number of sclerotia with less conidial head (AF1). Group 2 is highly conidial head produce and fewer sclerotia
(AF2). Both A. flavus groups showed an orange color under colony growth in Aspergillus flavus and parasiticus
agar (AFPA). The aflatoxin content was highly observed in the AF1 fungal group with a pink to reddish color
beneath the fungal colony grown in Yeast extract sucrose (YES) medium after the 25% ammonium hydroxide
vapor. PCR determination with afl R primers (aflatoxin gene) can amplify the DNA amplicon size 500 bp for A.
flavus, at 700 bp for A. niger, and 1200 bp for Fusarium sp. It referred the afl R primers can used for a quality
control process with the amplicon size at 500 bp on the detection of the toxigenic A. flavus. While the YES medium
can differentiate the aflatoxin producing A. flavus to each colony. This method needed to consider the fungal
genus, which has color beneath the fungal colony and can disturb the outlook of activity.
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19y mﬂimmfaﬂiummnummmmumuw ARanzaNALAY mmm@@u‘wmmwmumamimimmmmmm
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1. fraghadasmasau miﬁuifunzjuﬁyfa A. flavus WALNNITATIAEBLNTEI9EITR RN NaNTU

Len@esannindnatne Taadmdanido A, favus na¥1auia sclerotium 131NN @319 conidial head
Lﬁmmﬁ@ﬂ (AF1), A. flavus Ein"2a%74 conidial head 5Lu1ﬁmmmn Tdmunnsadradin sclerotium visanwylu/Funos
‘vm@ﬂ (AF2) (mﬂmm LAy muw 2561) mﬂunmmmmwﬂ@uimm L‘ﬁ’ﬂi"] A. niger Wa¥ Fusarium spp. L@mmuslmﬁm
mmmuuummimmma As,oerg///us flavus and parasiticus agar (AFPA) (Corry et al., 1995) ua Yeast extract
sucrose agar (YES) ummammmunuwm wuszazinan 57 du uummamwwmmawq YES suA28 25%
wenTuiflenlansenlas ansagennisaiemsfiEosiaInendy LaLULaMNTAENITE AFPA ATIAA0LIN13A5197
ainlaililenstuduidengu A. favus

2. mswmaumwﬁnwumm aflR Primer #an1ssuunidasfigsnasnsise aflatoxin

aim DNA aniduled m@mmmu 4 93im TAun A. flavus (Af8 Laz Af17) A. niger WaY Fusarium sp. mmﬂ
afim DNA Plant Genomic DNA Kit (Tiangen, China) mmiwuﬁm‘?m'ﬂ\iLﬁﬂim’nwmﬂ?mmmfm PCR Tmﬂmm Taq
DNA polymerase (Fermentas) kazlnsiues aflR1 (5'- AGA ATA GCT TCG CAG GGT GGT -3') uaz aflR2 (5'- AGT
CTG GGA GGA ACG GAT CG -3)) (Kim et al., 2011) Int19m PCR Iﬁﬁqqquﬁqﬁ initial denature 71 94 mmunm%m
WU 5 U uazdenature 1'1 94 a9ANIALTYA W11 30 AN annealing ‘V] 56.5 B9ANTATIEA 11U 30 W7 extension ‘Vl
72 a9ANTALEYE W11 1 WA 91191 30 $AL ATIREELIUKIATEY PCR product gl agarose gel electrophoresis AN
Wit 1.2% Mnszualnfinannusinedng 14 adramuRiuns uazfandiaaiiadiauaun amplicon size 189Un1
DNA fiLuna DNA 11RsgIu
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ﬁnwmvmm‘lﬁmiaﬁémwmmua’hmu 3 ZMf-‘_I‘V?f‘LAﬁr l&uA A. flavus A. n/ger WAE Fusarium spp. uummﬂ'gm
{39 AFPA fiszeizioan 7 du Wm@mm@m A. flavus (AF1, AF2) Frundalalatidesuddudou dounandlaladady
mmqmu@ﬂwmvqum\m@u A. flavus (Fig 1-A) fwiniZe A. niger Wag Fusarium sp. Frililalaiifludaede
i’fl,uwmmﬂ@ﬂw,ﬂummmu@uﬂumm'm@u A. flavus

fwFevnsiaaae YES ﬂ@im%‘ﬂﬁ"] Aspergillus sp. ﬁﬁﬂwmvmﬂi@ﬁlﬁuﬁﬁmﬁu WsiTe31 AF1 Tinnsains
ﬂ@mm sclerotium 131487N 1831 A, niger innsa¥alalatiidudnn uaz {031 Fusarium sp. Wianuuzlalatives
Aes iR naannnnssudaeansavans 25% uerluiiaylafsenlafiilenagaunisaieimesnaimaniy wunns
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wanudnieldlalafilnemas A. flavus AF1 AN slaswdudanyduenuns (Fig 1-C) 415U A flavus AF2 uay
A. niger iwunisuasuaesdusinaunialélalall (Fig 1-B) uaz Fusarium sp. wudndaeslalailifludesauy (Table 1)

Figure 1 Aspergillus flavus reverse of colony character on A) orange color on AFPA medium, B) YES medium

without color transform, C) pink color on YES medium after 25% ammonium hydroxide fumigation

Table 1 Fungal colony of atoxigenic and toxigenic Aspergillus flavus on AFPA and YES media

Media Toxigenic A. flavus Atoxigenic A. flavus A. niger Fusarium sp.
(AF1) (AF2)
AFPA Orange Orange Clear color Clear color
YES Pink color Clear color Clear color Pink color

2. HARNSAIAFALAMNINNIZIANZARe IS LNas afl R ﬁi’at%’ai’mmﬂ’au

N@ﬂ’]ﬁ‘LWNﬂ?‘N’]OAN@Nﬂ[ﬁl@ﬁiwuﬁﬂiimﬂﬁﬁLW’]VIW;I primer afl R ﬂummwmmummu 3 m'ﬂ‘wuﬂmm A.
flavus (Af8, Af17) A. niger wae Fusarium Spp. W‘]_I'MLﬂj’ﬂ‘j"m'ZW A. flavus (Af8 Af17) wmmﬂjum mmimwuﬂ?ﬁmm
PCR product size Wwinfu 500 bp ‘lummvmﬁjmq A. niger Wag Fusarium sp. VIL‘WN‘]J?N’]mm PCR product size mmmw
1NN91 500 bp

ITS M aflR

1000bp
500 bp

Figure 2 Agarose gel electrophoresis of PCR product with ITS primers (left) and aflR (right) (Lane 1-4: ITS 1/4
primers); 1) AF1; 2) AF2; 3) Fusarium spp.; 4) A. niger; 5) Marker 1 kb DNA Ladder marker, (Lane 6-9:
aflR primers); 6) AF1; 7) AF2; 8) Fusarium spp.; 9) A. niger
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F991 A, flavus V”TmmﬂduLﬁ'mﬁmuummﬂéméﬂ AFPA Hdnmaizdugnuingnialalid@aaunuinaes
WU conidial head ATUIUNIN UATAINTUNGN AFT WU A sclerotium TUIALANGNNATN AF2 wvl,uwu (TenusaA uay
ADLY, 2563) miwum‘l,m‘l:ﬂ‘l?@u A. flavus Lﬂummu@mmuumma AFAP {luansuy Lfawwvmmmmm@u A. flavus
WaE A. parasiticus mmummﬂaw iron ammonium citrate (Bothast and Fennell, 1974: Adhikari et al., 2021) Tmmﬁm
AR aspergillic acid waznUisedusismuanlueuns faiinsairedlaiAeafunisaeansiivesviainaniu
Tuaniefinnssudasansazans 25% waly Lﬁﬂﬂﬂﬂi@ﬂ%ﬁﬁ@L%famm’%muummi YES WUN1945 98158901 1A i
A9AAARNNLINENULRY Alkhersan et al. (2016) ﬁllﬁmaN@mﬂﬂ?{ﬂmﬂuﬁwmLﬁmq’mmﬂmzmaﬁiﬂﬁqﬂﬁﬁ?mﬁu
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AN35309Ua9 LAFWILIE0IINITRATY Fusarium sp. NuUN13@519Auagannidule F031104 guiunisldinatinnisany
%q‘immmﬁhﬂ aflR primer anTIagaLNTai9an T Hene9uddaand Kim et al. (2011); Bintvihok et al. (2016
WA Zhang et al. (2020) ‘1'7{ﬁﬂ‘miwiLNm“Lﬁm:umiﬂuLﬁ@wumL%@ A. flavus Tig¥sansimasnanand sailng
wef afl R fianuiRaadaslunisfainssiansfinesiaimendu aahiugangnunfnauitasfiaignsisesnan
nendu lunisAnmnafed nudrlnsiues afl R SasuduiusAunisiaeFunns amplicon size 111/ 500 bp I93110
AF1 uaz AF2 lutnizfl Feauanansonusunauny DNA fwansing seruasdpanandull|dlunstinlnsaes af R 1
Tlszifiunmuninaeuanannemg InaNaisonuay DNA veadeduszneudag

d9Uuan1snaang
nssuunmIa¥easizezamenduande A. flavus anansaldanns YES ieRnnulalail A. favus
fiasaansfinlaansagdauyuaslilalad drusunisldmaiia POR iemmadauTem A. flavus fiaireansiie
azWamaniu awnanld afl R primer iteAmagaLLaL DNA 1110 500 bp.
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