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Abstract

The present study was designed to investigate the mycological contamination and aflatoxigenic potential of
fungi isolated from the indigenous certified varieties of wheat. Surface spread method was used to
determine mycological contamination whereas to determine the toxigenic potential of isolated fungi and
screening of wheat grains for aflatoxin contamination thin layer chromatography was used. All the collected
samples revealed fungal contamination however none of the fungal isolate showed aflatoxigenic potential.
Similarly all the samples showed negativity for aflatoxin. It can be concluded that for human public health,
cereal grains must be subjected to quality control and mycotoxicological

examinations.
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INTRODUCTION

Wheat (Triticum aestivum) is one of the important cereal
crop produced and consumed around the world. Pakistan is
among the largest wheat producing countries and this grain
being a staple diet holds a distinct position by constituting
eighty three percent of the total cereal intake (1). It is the
cheapest source of energy and protein for the inhabitants of
Pakistan contributing more than 60% of the total protein and
calorie requirements (2). Wheat provides more nourishment
compared to other food grains (3). In Pakistan, the most
commonly consumed and least expensive product of wheat is
unleavened flat bread locally known as chapatti. Furthermore,
wheat is used for various other bakery products like bread,
cookies, cakes, buns, pastries etc (4).

Pakistan has high population growth rate and crop
improvement programs have always been more yield-oriented
and less attention has been paid to the nutritional quality of
grain produced. The nutritional quality of wheat generally
depends upon; protein and starch contents, its micronutrient
composition and certain physicochemical characteristics (5).
Toxigenic fungi are widespread in nature and when
contaminate grains they may reduce both the yield and the
quality of grains. These fungi can attack grains before harvest
in the field or after harvest; during storage, processing and
transport and can produce mycotoxins (6).

Mycotoxins are structurally diverse, extremely toxic
secondary metabolites, produced by molds principally
belonging to the genera Aspergillus, Penicillium and Fusarium

(7). Various biological effects like immunosuppression,
carcinogenicity, teratogenicity and mutagenicity on humans and
animals are proven to be exhibited by mycotoxins. Among
mycotoxins, aflatoxins are believed more nitrous. Aflatoxin
contamination has been a global issue for human health and
animal production (8).

It is a foremost dilemma of developing countries specially
located in tropical and subtropical regions; agricultural
commodities become contaminated with fungi and
consequence aflatoxin formation. Prevalence of aflatoxins in
food stuff especially in cereals is reported in the country (9).
However; the research on the contamination of wheat with
molds and co-occurrence with aflatoxin is still limited in this part
of country. This study can further provide the basis for future
mycotoxicological studies and the development of effective
hazard control strategies. Keeping in view the importance of
contamination of staple diet with fungi present study was aimed
to evaluate indigenous certified varieties of wheat developed in
the province for their mycotoxicological and physical properties.

MATERIALS AND METHODS
Study Area and Sampling

Samples of different indigenous varieties (n=5) of wheat
viz Umeed, Rascho, Zarghoon, Zardana and Zarlashta
developed by Arid Research Institute (ARI) Quetta,
Balochistan, Pakistan were collected from ARI, Sariab road
Quetta. The wheat samples were collected by hand in sterile
polyethylene bags and transferred to Nutrition and toxicology
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laborites of Center for Advanced Studies in Vaccinology and
Biotechnology (CASVAB), Quetta, Balochistan for further
processing and analysis.

Processing

The samples were processed for mycological assessment
(viable fungal count, isolation of fungi), toxicological analysis
(screening for aflatoxin Bi contents in isolated molds and wheat
samples) and physical properties (pH, moisture content) to
attain the goal of the study.

Mycological Assessment

Total viable fungal count (TVFC) was carried out using
surface spread method previously adopted by (10). Tenfold
serial dilutions 102 - 10* for each sample (in triplicate) were
prepared with sterilized distilled water, spread(100 pl) on the
surface of sabouraud dextrose agar (SDA), incubated for seven
days in dark at 28°C and the petridishes containing 10-100
colony forming units (CFU) were used to determine TVFC and
the results were expressed as CFU per gram of sample. Firing
and inoculation technique was used to isolate (Purify) the
molds.

Toxicological Analysis

All the isolated molds and collected wheat samples were
analyzed to determine aflatoxin B1 (AfB1) contents following the
methodology of (10). For the purpose fungal isolates were
incubated in glass petri dishes containing 25 ml Czapek’s
solution agar with the same conditions mentioned above. After
10 days incubation period the petri dishes were momently
autoclaved and the contents were added 75 ml water and then
25 ml chloroform (CHCIl3). The aqueous slurry wasblended
using tissue homogenizer and the CHCIs portion wasseparated
with the help of separating funnel and retained. The chloroform
extraction of aqueous slurry was repeated and two chloroform
fractions were combined, filtered (Whatman paper filter paper
No.1l), concentrated with the help of rotary evaporator
(steroglass strike 202), made the final volume 4 ml with
methanol and transferred to borosilicate vial. This final volume
was used to determine aflatoxin Bi by thin layer
chromatography (TLC). For the qualitative determination of
AfB1 with the help of TLC following the guidelines of FDA for
aflatoxins all the collected wheat samples were subjected to
analysis (12).

For the assessment of physical properties 2 gram sample
(replicated thrice) for moisture contents and 50 grams (in
triplicate) for pH was evaluated using the same technique as
used by (10).

Data Analysis

The data regarding mycotoxicological and physical
properties was analyzed using one way analysis of variance
(ANOVA) with the help of software SPSS 20 for windows. MS
Excel 2010 was used for the processing and tabulation of data.

RESULTS

All the fungal colonies isolated from the samples revealed
that no one was positive for Aflatoxin B1 (Table I). Similarly AfB1
was not detected in any of the sample (Table Il) processed for
the determination of AfB1contamination level.

Viable fungal count (CFU g-1) of the analyzed samples of
certified wheat varieties presented in Table Il ranged from 1.0
x 103(Zarlashta) to 1.8 x 103(Umeed) .The significantly (P<0.05)

higher VFC was noted in Umeed (1.8 x 10%) Rascho (1.6 x 103)
and Zarghoon (1.6 x 10%).

Table 1. Viable Fungal Count (VFC) and occurrence of Aflatoxigenic
fungi from indigenous varieties of wheat

SNo Variety Range Mean +SD Aflatoxig-
enic fungi
1 Umeed 1.5x103-1.8x103  1.6x10°+153? ND*
2 Rascho 1.4x103-1.6x103  1.5x10%+100% ND
3 Zarghoon 1.5x103- 1.6x103  1.5x10%158% ND
Zardana  1.4x103-1.5x103 1.4x10%+58° ND
5 Zarlashta  1.0x103- 1.2x103 1.1x10%+100° ND

*ND= Not detected

Table 2. Aflatoxin B, screening of indigenous varieties of wheat
with respect to FDA guidelines and level of contamination

Low 'V'e.d'“!“ High
. S contamination L
Varieties | contamination contamination
< 20 ug/kg 20-50 > 50 ug/kg
Ha/kg
Umeed ND* ND ND
Rascho ND ND ND
Zarghoon ND ND ND
Zardana ND ND ND
Zarlashta ND ND ND

ND=Not detected

Table 3. pH and Moisture contents of Indigenous varieties of wheat

Parameters | Varieties | Mean+SD | Minimum | Maximum

Umeed 6.32+0.01¢ 6.31 6.33

Rascho 6.70+0.02° 6.69 6.73

pH Zarghoon 6.80+0.06 6.74 6.85
Zardana 6.85+0.05" 6.81 6.90

Zarlashta 6.98+0.02° 6.96 6.99

Umeed 6.81+0.10ab 6.72 6.90

Rascho 6.71+0.10ab 6.60 6.80

Moisture Zarghoon  6.57+0.22ab 6.63 6.80
Zardana  6.40+0.20bc 6.20 6.60

Zarlashta ~ 6.21+0.19c 6.02 6.40

Moisture contents and pH of indigenous certified varieties of
wheat are presented in Table Ill. The moisture contents
revealed significant (P<0.05) difference among varieties. The
higher moisture contents (6.81+0.09) were noted in Umeed
whereas lowest (6.21+0.19) were observed in Zarlashta. The
pH values of analyzed samples ranged from 6.96 to 6.99. The
data revealed that the pH value of Zarlashta was significantly
higher (6.98) than the rest of varieties ranged from 6.31
(Umeed) to 6.99 (Zarlashta).
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DISCUSSION

Pakistan is an agro-livestock based economy and wheat is
a major crop and staple diet of the people of country (13).
Fungal contamination of agricultural commodities is inevitable
both in field and storage conditions (14). Under favourable
conditions mycological contamination may result in mycotoxin
production (15).

Fungal contamination and VFC of food stuff not only
emphasizes the risk of mycotoxins but also it is one of
important criterion to evaluate the food hygiene (10). In the
present study all of the wheat samples revealed fungal
contamination with the moderate values (from 1.0x10° to
1.8x10° CFU g% of VFC. However, this mycological
contamination did not exceeded the Good Manufacturing
Practices Plus (GMP+, 2010) food quality limits (1 x 10* CFU g
1) regarding mycological quality. Results concerning the fungal
contamination of wheat have been reported by Saleemi et al.
(2016) which are in partial agreement with the present study.
He analyzed 72 wheat samples collected from Faisalabad,
Pakistan and noted samples were contaminated with fungi
having the potential to produce aflatoxins. Similarly Asghar et
al.,(2016) analyzed 185 wheat grain samples collected from
different areas of Pakistan and reported 50% were
contaminated with fungi. Aflatoxin production is mold specific;
Aspergillus flavus and Aspergillus paraciticus are the major
producing species whereas Aspergillus nomis and — also have
the ability to produce aflatoxins. The results of the present
study indicate that wheat samples were contaminated with only
those fungi not having the potential to produce aflatoxins.

Like fungal isolates also wheat samples showed negativity
for AfB1 during TLC screening. Following the Food and Drug
Authority (FDA) and Pakistan standards and Quality Control
Authority (PSQCA) total aflatoxins admissible limit (20ppb) for
food stuff the samples were found fit for human consumption.
Furthermore, following the guidelines of FDA regarding
categorizations of food stuff in the present work with a detection
limit of 3ug/kg no AfBi was detected and the samples were
ranked as low contaminated. Similar findings were reported by
Najmussahr et al., and Asghar et al., 2016, whom analyzed 60,
185 wheat grain samples collected from different areas of
Pakistan and reported aflatoxins were not detected in the
permissible limit of 20 ppb.

Moisture content of wheat grains is important in several
aspects. It is related to the quality as well as shelf life of grains.
High moisture contents (more than 14%) of stored grains are
undesirable as they enhance mold growth and other spoiling
organisms resulting deterioration in quality (19). The ideal
wheat moisture content at harvest should follow between 18%
to 20%. This is higher than the perfect wheat moisture
contented for stored grain. It should bring the moisture content
lower to 13.5% if one would plan to sell soon, since that is the
acceptable wheat moisture content. If it is planned to store the
wheat for one whole year, or more than that, it should be
desired to bring it as lower as 12.5%. In the present study
moisture contents of different certified wheat varieties were
observed below 10% and the findings are in agreement with
Khan and Alam, (2007) and Ali et al. (2014) whom reported
moisture contents of different indigenous wheat varieties below
ten percent. Mean pH value of the analyzed samples revealed
slightly acidic most of the fungi grow with in the range 3-7.

CONCLUSION
Mycotoxicological contamination in food stuff occurs due to
high moisture content and improper storage temperature.

Fungal proliferation and mycotoxin production in edible
commodities could be prevented by maintaining specific

moisture content and storage temperature. This study suggests
that the staple cereals like wheat should be regularly monitored
for mycobiota and mycotoxins.
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