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Contamination of food by mycotoxins is an important food safety concern
for grains and other agricultural products. Aspergillus species are responsible
for production of most of these toxins including aflatoxin and ochratoxin A
(OTA). Results achieved by present study revealed that 65% of the tested
rice samples collected from different region in Malaysia was infected by
Aspergillus and/or Eurotium species. A. flavus and A. niger were the
predominant species and were the major contaminants (account for 17%) in
rice. 17 Aspergillus and Eurotium isolates were obtained and identified based

on morphological characteristics and molecular techniques.
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This study also confirmed that only A. flavus starin A2 was able to produce
aflatoxins B1 and B2 in culture media. Compared with other techniques, thin
layer chromatography was concluded to be a favorable method as it is
simple, sensitive and reliable for detecting the aflatoxins and OTA

production by Aspergillus isolates.

In screening of antifungal activity of Malaysian medicinal plants, it was
found that both A. galanga and P. betle significantly inhibited the production
of aflatoxins by A. flavus. Compared with other extracts, the chloroform
extract of A. galanga exhibited the best antifungal effect and with MIC value
25 pg/mkL. P. betle extract at 500 pg/mL demonstrated a complete inhibition
on the production of aflatoxins and at 100 pg/mL, the same extract was able
to inhibit 69.4% of the aflatoxin production in culture media. LC-MS analysis
showed that the chloroform soluble fraction of methanolic extract from A.
galanga possess 10 compounds, which were mainly cinnamic acid and
related aromatic acids such as coumaric acid, cafeic acid and ferulic acid,
whereas in P. betle extract 11 compounds was obtained, they were mainly

dihydrochalcones.
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PENCIRIAN PENCEMAR ASPERGILLUS PADA BERAS DAN KESAN
ANTITOKSIK EKSTRAK TANAMAN UBATAN MALAYSIA
TERHADAP PERENCATAN TUMBESARAN

Oleh
DARAB YAZDANI

Julai 2011

Pengerusi: Prof. Madya Zainal Abidin Mior Ahmad, PhD

Fakulti: Pertanian

Pencemaran makanan oleh mikotoksin adalah satu kebimbangan dalam
keselamatan makanan yang penting bagi bijirin dan hasil pertanian yang
lain. Spesies Aspergillus adalah bertanggung jawab dalam pengeluaran
kebanyakan toksin termasuk aflatoksin dan okratoksin A (OTA). Keputusan
yang didapati dalam kajian ini mendapati 65% daripada sampel beras diuji
yang dikumpul dari kawasan berbeza di Malaysia dijangkiti oleh Aspergillus
dan / atau spesies Eurotium. A. flavus dan A. niger adalah spesies yang
terbanyak dan adalah pencemar utama (menyumbang 17%) pada beras.
Sebanyak 17 pencilan Aspergillus dan Eurotium telah didapati dan

dikenalpasti berdasarkan ciri morfologi dan teknik molikul. Kajian ini juga



mengesahkan hanya A. flavus strain A2 boleh menghasilkan aflatoksin Bl
dan B2 dalam medium kultur. Berbanding dengan teknik lain, kromatografi
lapisan tipis disimpulkan cara yang disukai oleh kerana ia ringkas, sensitif
dan dipercayai bagi mengesan penghasilan aflatoksin dan OTA oleh
pencilan Aspergillus. Dalam penyaringan aktiviti antikulat oleh tanaman
ubatan Malaysia, Alpinia galanga dan Piper betle telah didapati merencat
dengan bererti penghasilan aflatoksin oleh A. flavus. Berbanding dengan
ekstrak lain, ekstrak kloroform A. galanga menunjukkan kesan antikulat
terbaik dengan nilai MIC 25pg/mL. Ekstrak P. betle pada 500 pg/mL
menunjukkan perecatan sepenuh penghasilan aflatoksin dan pada
100pg/mL ekstrak yang sama boleh merencat 69.4% penghasilan aflatoksin
pada medium kultur. Analisa LC-MS menunjukkan bahagian kloroform
terlarut ekstrak metanolik dari A. galanga mempunyai 10 sebatian yang
kebanyakkannya terdiri dari asid sinamik dan asid aromatik yang berkaitan
seperti asid kumarik, asid kafeik dan asid ferulik, sementara pada ekstrak P.

betle 11 sebatian didapati kebanyakkannya adalah dihidrochalkon.
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CHAPTER 1

INTRODUCTION

Aspergillusis a diverse anamorphic genus consisting approximately 250 known
species covering nine distinct teleomorphic genera. Genera are categorized into
Subgenera and Sections according to anamorph and teleomorph characteristics
and relationships (Geiser e al., 2008). Aspergillus species are responsible for
production of several toxins, including aflatoxins and ochratoxin A (OTA)
(Varga and Samson, 2008). Contamination of foods by mycotoxins is an
important food safety concern for grains and other agricultural products
(Buzby, 2003). Rice (Oryza sativa L.) is one of the most important staple food
crops in Malaysia. About 672 304 hectares of rice are grown in Peninsular
Malaysia (FAO, 2010). Severa Aspergillus species have been reported from rice
including Aspergillus niger, A. candidus, A. flavus, A. fumigatus and A. versicolor
(Udagawa, 1976). Traditional methods for identification of Aspergillus are being
supplemented by molecular approaches. Although molecular methods continue
to improve and the advantages of PCR based identification are obvious,
microscopy and culturing remain the primary laboratory tools for detecting
Aspergillus (Mc Clenny, 2005). However, morphological characters are not
stable, because some morphological features are not always present in all
isolates of a species, and also their presence can vary among cultures of the

same isolate. Physiological characters may vary, some metabolites may be



absent altogether in some isolates. DNA sequence data are very useful for
recognizing species, but there is not strict criteria as to where to draw the line
between phylogenetic species. Therefore, there is no one method
(morphological, physiological or molecular) that works perfectly in recognizing

Aspergillus species (Geiser et al., 2007).

Aflatoxins are produced by several species of Aspergillus and are not produced
by other fungi (Frisvad et al., 2007). Chemically, there are four major aflatoxins,
B1, B2, G1 and G2. OTA is a nephrocarcinogenic and teratogenic mycotoxin that
has been detected in several food products (Joosten & a., 2001; Nguyen « al.,
2007; Kumar ¢ al., 2008). Therefore, there is a need for screening their toxin
production abilities. Several methods were described as techniques suitable for
detection of mycotoxins produced by Aspergillus in culture media (Davis & al.,
1966, 1987; Saito and Machida, 1999; Fente et al., 2001; Kumar et al., 2007) but the
efficacy of these techniques has not been proven for all Aspergillus species.
Another simpler technique described by Filtenborg et al. (1983) for detecting
aflatoxins and OTA in pure culture is the agar plug sampling TLC method.
TLC, also known as flat bed chromatography is one of the most widely used
separation techniques in mycotoxin analysis. The aflatoxins are well suited for
analysis by TLC since most of the compounds fluoresce strongly under long-
wave UV light. Besides TLC many analytical and immunological methods are

available for estimation of aflatoxin such as HPLC.



Many chemicals, including acetic, formic and propionic acids, fungicides and
natural oils have been evaluated for the prevention of Aspergillus but have often
been unsuccessful when applied to grain (Chelkowski, 1991). In recent years,
public pressure to reduce the use of synthetic fungicides in agriculture has

increased (Abad et al., 2007).



The hypothesis of this study isthat plant extracts have potential for suppression
of growth and toxin production by Aspergillus contaminants in milled rice. The
main objective of this study was to identify Aspergillus contaminantsin milled

rice and their toxin inhibition by ennomedicinal plant extractsin Malaysia.

The specific objectives of this study were as follows:

() Toisolate and identify Aspergillus species from rice samples in Peninsular
Malaysia based on morphological characteristics and molecular

methods.

(2) To screen Aspergillusisolates with ability of toxin production using cultural

and chromatography techniques.

(3) To screen plants species in Malaysia with previous ethnobotanical records
for antifungal and antitoxic properties against Aspergillus using
Minimum Inhibitory Concentration (MIC) and Minimum Fungicidal

Concentration (MFC) of extracts.

(4) To isolate major fractions exhibiting the most antifungal activity potential

and identify the chemical constituents.
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