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| solation, identification and appraisal of aflatoxin-producing ability of molds
from contaminated wheatmeal

LI Hui”", HU Meng-Long", CAI Jun, FU Yang, SHI Song, LIU Dong-Xue

(Nutrition & Health Research Institute, COFCO Corporation, Beijing Key Laboratory of Nutrition,
Health & Food Safety, Beijing 102209, China)

ABSTRACT: Objective To isolate and identify the molds from contaminated wheatmeal, and to evaluate
aflatoxin-producing ability of the molds. Methods The molds from contaminated wheatmeal were isolated
and purified by PDA (the potato-glucose agar) medium and wortagar medium, then were identified according to
colony morphology and microscopical morphology together with ITS sequence analysis results. The potential
of aflatoxin-producing ability was judged by detecting the key genes in aflatoxin synthesis pathway with PCR,
and then was confirmed by detecting the metabolite with HPLC (high performance liquid chromatography).
Results Totally 5 strains were isolated and identified as Alternaria alternate (NHF1), Penicillium
auantiogriseum (NHF2), Aspergillus niger (NHF3), and Aspergillus oryzae (NHF4, NHF5). Two of
Aspergillusoryzae had potential aflatoxin-producing ability and were able to produce aflatoxin under certain

conditions. Conclusion The microbiological detection of wheatmeal need to be paid more attention especially

#emB: -« ”

(2012BAK08B04-01)

Fund: Supported by the National Science and Technology Pillar Program during the 12th Five-Year Plan Period (2012BAK08B04-01)

#

LI Hui and HU Meng-Long are co-first authors.
*EBIRIEE: , , ,

E-mail: Thui@cofco.com

*Corresponding author: LI Hui, Ph.D, Senior Engieer, Nutrition & Health Research Institute, COFCO Corporation, Beijing 102209,

China.E-mail: lhui@cofco.com



3448

for the detection and control of molds contamination. Microbial limit standard especially molds limit value

need to be formulated.
KEY WORDS: wheatmeal; molds; aflatoxin
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Table2 Comparison of microorganism valuein the wheatmeal with the proposed microbial limit valuein Australia (Unit:
cfu/g)
1 2 [11]
1 1.4x10° cfu/g 1.8x10° cfu/g <10*cfu/g
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Table3 The physiological and biochemical identification results and molecular biology identification results of the
isolated strains

1 2 2 3 5
ITS1-5.8S-ITS
2 99% 99% 100% 99% 99%
Alternaria sp. Penicillium sp. Aspergillus niger Aspergillus oryzae Aspergillus oryzae
NHF1 NHF2 NHF3 NHF4 NHF5
) 5 4 ) Bl
, 5 Alternaria 6213.0 pg/kg( ) 4672.0 ng/kg( ),
alternata (NHF1) Penicillium NHF4 B, 1283.0
aurantiogriseum (NHF2) Aspergillus niger pg/kg( ) 819.0 pg/kg( ), NHF5
(NHF3) Aspergillus oryzae (NHF4) B, 2747.0 pg/kg( ) 899.7
Aspergillus oryzae (NHF5) ng/kg( ),
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Fig. 1 The aflR, ver-1, omt-1 and ITS gene PCR amplification results of the isolated strains

M—100 bp DNA s (bp): 100 200 300 400 500 600 700 800 900 1000 1500

ITS aflR omt-1  ver-1

M-100 bp DNA marker, the corresponding molecular weight (from small to large, bp) was 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000, and
1500, respectively. The order of the four genes is ITS aflR omt-1 and ver-1
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Fig.2 The aflatoxin HPLC spectrum of peanuts or maizes inoculated with isolated mold
A: NHF4 ; B: NHF4 ;
C: NHF5 ;D NHF5 ;
E: s F:
A: Peanuts inoculated with strain NHF4; B: Maizes inoculated with strain NHF4;
C: Peanuts inoculated with strain NHF5; D: Maizes inoculated with strain NHF5;
E: Peanuts inoculated with Aspergillus flavus standard strain; F: Maizes inoculated with Aspergillus flavus standard strain
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Table4 The aflatoxin B, concentration of peanuts or maizesinoculated with isolated mold

NHF1

NHF2

NHF3 NHF4 NHF5

(ng/ke) — —
(ng/kg) — —

— 819.0 899.7 4672.0

— 1283.0 2747.0 6213.0
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