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Abstract

This study was carried out with the aim of examining the fungal contamination and identifying
Aspergillus species. Five spices were collected from the local market at the district of Khalis.
The spices were turmeric (Curcuma longa), cumin (Cuminum cyminum), rosemary
(Rosmarinus officinalis), cinnamon (Cinnamomum verum), and ginger (Zingiber officinale).
The findings showed that the samples of ginger were the most contaminated with fungi. It
recorded the highest value of total fungal counts and the highest number of fungal isolates
which were (3.33 x 10 and 20 fungal isolates). As for turmeric and cinnamon, they recorded
the lowest level of fungal contamination as the total fungal count and number of fungal isolates

were (0.33 x 10 and 2 fungal isolates).

Likewise, out of 61 fungal isolates 29 isolates were identified as Aspergillus. Namely, the
species were 25 of A.niger isolates, 2 isolates for each of A.terreus and A.ochracus. However,
A. niger recorded the highest frequency and prevalence compared with the rest of the isolates

of the same species which were (86.2 and 60 %), respectively.

Keywords: Spices, Fungal Isolates, Contaminations. Aspergillus.

Volume: 16, Issue: 1, January 2020 43 P-1SSN: 2222-8373
Manuscript Code: 512A E-ISSN: 2518-9255


mailto:Naghamsa3doon@gmail.com
https://dx.doi.org/10.24237/djps.16.01.512A

Diyala Journal for Pure Science

Isolation and Identification of Aspergillus Species in Some Types of Spices

Nagham Saddon Ibrahim

S g3l g1 63 (amy B Aspergillus ) Jké (e £1581 gasddi g J e

P ) (g
(ol el — 8 el o lell A 01 A 5Ll ol o

DAl

e Ayl oda chdin ladl) o il iy iy yladlly il gill )3 ey gl e RS Chagy Al jall o2 <3
il 5 Gpeplall eJaadl QST ) gl (oS S Ciiancai g Gallad) eliadl ddadl) (8 gud) (30 Ji) 53 (g ) 531 ed
2aad dad ey Ay ladll A€ olae M dad e il 130 il il Vgl ST S G 3l clise (o) il iy
il & Bl (g gia JA Dlaus 388 (s Il 5 oS SI Ll (R ke Al je 20 5310 x 3.33) <ilS 5 4y yladl) Y 5all
o3 JOA a1 LS Lagie JSI (Ahd A e 2 5310 X 0.33) Aohdll ¥ jall dac 5 ey hadll 40K slac ) il 3
e 25 A, niger » 5 Aspergillus shall &1s3 N lgia e 29 35234, jhad dl e 61 J e Al

A 4 e ) gelall g oa plldais o) A piger hdll Jaws A e 2 iS5 Aochracus s e 2 A. terreus
sl (Je % (60 5 86.2) <ilS  a3ld Luiall &Y je

&l cAspergillus «b ki J e (il i sdalisall cilalst)

Introduction

Nowadays, spices and medicinal herbs have an important role in our daily life. Spices are
classified according to the International Organization for Standardization (1SO) as natural plant
products which are used either as awhole or grinded. Spices are characterized by the distinctive
odor and taste, as well as their color. Moreover, they are used to add flavor to the food and also

for several medical purposes [1].

Spice plants often descend from the Mediterranean region, especially the spices descending
from the family of labiatae and Apicaceae [2]. The spices of the tropical regions are often
characterized by its acridness like rosemary, or its high aromatic content such as cinnamon, or
a mixture of both, as in ginger [3]. There are many benefits to the use of spices. In addition to

giving flavor to food, spices are used as preservatives, to overflow undesired smell, facilitate
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digestion, and increase the individual's desire to eat spicy food [4]. However, it is more likely
for spices to be contaminated with microorganisms, specifically fungi. Typically, spices may
be contaminated during and before or after the harvest. Moreover, contamination may occur

during storage, distribution, sale or usage process [5].

In a study conducted by [6] on spices samples included ginger and cumin, the study confirmed
the presence of contamination in the studied samples with fungal and the most predominant
fungal genera encountered were Aspergillus, Penicillium, and Rhizopus. Forty-four spice
samples, including ginger, cumin and cinnamon were collected from four popular markets in
Algeria to investigate their Fungal contamination. The results showed that the commonly
isolated fungi were species of Aspergillus, Penicillium, Mucor and Eurotium [7].

Numerous isolates of Aspergillus and Penicillium were detected in spices samples obtained
from Chinese markets were tested for their mould profile. The results showed that the highest
fungal contamination had been obtained from cumin and pricklyash peel samples [8].
Moreover, rosmary contamination by toxigenic molds and mycotoxins was detected by [9]. The
research group found that rosemary showed contamination with aflatoxin B1 and there was a
positive correlation between the rosemary contamination with the presence of A. flavus.

Spices contamination with fungi and their toxins is a problem that threatens the health of the
public, particularly in developing countries that lack the conditions of proper food storage.
Public health can be highly affected by mycotoxins which may cause kidney toxicity, inhibition
of immunity, mutilation of fetuses, liver diseases disruption of the central nervous system, heart,
blood vessels, pulmonary systems and even death [10, 11 and 12]. Noticeably, the main source
of contamination is the air. The majority of fungi spread their reproductive structures through

the air which contaminate the spices either in the field or during storage [13].

Toma & Abdulla (2014) [14] presented that Aspergillus is one of the common species in
different types of spices in the Erbil city. Similar studies have shown that many types of spices
sold in the local markets were contaminated with fungi. Among them is the study of [15] which

have indicated the contamination of some species of spices, including cinnamon and cumin.
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The fungi found in these herbs were Aspergillus flavus, A. terreus, A. niger, A. fumigates,

Candida albicans, Rhizopus spp., Mucor spp., and Alternaria alternatia.

Temu (2016) [16] showed 7 fungal species in 16 types of spices: Aspergillus, Fusarium,
Rhizomucor, Rhizopus, Lichtheimia, Cladosporium, and Penicillium.

For the importance of spices in our daily life, the current study aimed to investigate the fungal

contamination in five species of spices.

Materials and Methods

The current study was carried out in the fungi laboratory of the Biology Department / College
of Education for Pure Sciences / Diyala University to detect the fungal contamination of some
spices including turmeric (Curcuma longa), cumin (Cuminum cyminum), rosemary
(Rosmarinus officinalis), cinnamon (Cinnamomum verum), and ginger (Zingiber officinale).
which were obtained from the local market of Al-Khalis city. The study included the following

steps:
Sample Collection

The table 1 was shown the type of sample of spices and the part of plant which was used in this
study. Each sample was placed in black plastic bags and the information of the place and time

collection was recorded. The samples transported to the laboratory for microbial analysis.

Table 1: The types of sample of spices and the part of plant included in the study

Common Name Scientific Name Family The Studied part | NO. of Samples
Turmeric Curcuma longa Zingiberaceae Rhizomes 2
Cumin Cumin cyminum Apicaceae Dried fruits 2
Rosemary Rosmarinus officinalis Lamiaceae Leaves 2
Cinnamon Cinnamomun verum Lauraceae Bark 2
Ginger Zingiber officinale Zingiberaceae Rhizomes 2
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Isolating and Identification of Fungi from Some Species of Spices

The samples were sterilized with sodium hypochlorite solution with certain concentration of
1% for 1-2 minutes, then washed with sterilized distilled water three times from 1-2 minutes.
Filter papers were used to get rid of the extra water on the samples. The sterilized samples were
transferred with a sterilized forceps to petri dishes containing Potato Dextrose Agar medium
(PDA medium) with the average of three pieces for each dish (in triplicate). The dishes were
incubated at 25 ° C for 5 to7 days until the fungal colonies appeared. To identify fungal isolates,
a portion of the growing fungal colonies on the PDA medium were moved to new dishes. The
identification was based on the morphological and microscopical characteristics of the fungus
according to [17, 18 and 19].

Detect of Fungal Contamination in Some Species of Spices

1. Calculating the average of the colonies forming unit (CFU):
The average of the numbers of the colony- forming unites (CFU) was calculated for each
studied sample using the following formula:

Average cfu / gram sample = number of colonies X reversed dilution

Number of genus appearance in the sample
g pp p 100

2. % frequency of Genus =
total number of the genera appearance

Number of species appearance in the sample

3. % frequency of species = x 100
% q y p total number of the species appearance
colonies number of genus
4. % frequency of Genus = e x100
total number of genera colonies
- colonies number of species
5. % frequency of species = : x 100

total number of species colonies [ 20]

Results and Discussion

Aspergillus species are the commonest in the environments [21]. Significantly, it has the ability
to produce wide range of enzymes that dissolve many organic substances when grows upon.
Additionally, it produces a large number of asexuale reproduction units which are called

conidia. These structures could spread through air which is mostly contaminated by this species.
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All the above justifies its existence on all the spice samples. The findings of current study
showed that the samples of ginger were the most contaminated with fungi. It recorded the
highest value of total fungal counts and the highest number of fungal isolates which were (3.33
x 10-3 and 20 fungal isolates). As for turmeric and cinnamon, they recorded the lowest level of
fungal contamination as the total fungal count and number of fungal isolates were (0.33 x 10-3

and 2 fungal isolates).

Likewise, out of 61 fungal isolates 29 isolates were identified as Aspergillus. Namely, the
species were 25 of A.niger isolates, 2 isolates for each of A.terreus and A.ochracus. However,
A. niger recorded the highest frequency and prevalence compared with the rest of the isolates
of the same species which were (86.2 and 60 %), respectively. The findings reported in the
current study are consistent with those reported in studies which confirm that Aspergillus is one
of the dominant species found in 24 types of spices in Egypt [22]. Moreover, the results
presented in this study are interestingly consistent with many studies that have reported

contamination of spices with various species of fungi specifically the Aspergillus [15 and 23]

Our results were in agreement with the results found by [24] were isolated fungi from different
spices samples during the investigation. Aspergillus was the most common genus in the tested

spices. Aspergillus flavus and A. Niger were the most predominant.

The results in figure 1 showed the total counts of fungi in the spice samples. Noticeably, the
results showed that ginger was highly contaminated with fungi in which the total counts of
fungi were 3.33 x 103, Rosemary and cumin followed ginger with a record of 3.16 x 10 and
3.00 x 10 3 respectively. As for both turmeric and cinnamon, were recorded the lowest level of
the total numbers of fungi which were 0.33 x 10 3 for each. these results may be due to the
chemical components of the plant of ginger which contain of flavonoid and saboons, as well as
volatile oils which include zingiberen, cineol and sesquiterpines [25], These substances affect
the functions of the fungal cell membrane due to the presence of Lipophilic compounds in their

composition [26].
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As for cinnamon, is its content of cinnamaldehyde, benzyl alchohol, benzaldehyde and benzoic

acid which is characterized by high efficiency in inhibiting the activity of fungi [27].

Current research was consistent with the findings of [6] who investigated a range of spice
samples including cumin, ginger and acacia. The research group noticed that the samples were
contaminated with A. niger. The ginger was superior to the fungus contamination compared to
other spices. Consequently, the study recommended replacing ginger in foods with other
antimicrobial spices such as cloves. The results presented in figure 2 showed 61 fungal isolates
from the spice samples. Ginger contaminated with the highest number of 20 isolates followed
by rosemary which had 19 isolates and cumin 18 isolates. As for turmeric and cinnamon, both
had the lowest number of fungal isolates (2 for each).

However, the results of our research were not consistence with the findings of [28] who
collected fourteen spice samples from local markets in Doha, Qatar, during 2012 to investigate
their contamination with Aspergillus and Penicillium. Among the spice samples that have been
tested, chili powder showed the highest percentage of fungi spread, while ginger and curry

samples didn’t show any fungal contaminations.
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Figure 1: The total counts of fungi in some spices sold at the local market
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The results presented in table 2 showed 29 fungal isolates belonging to Aspergillus. (with
percentage 47.54 %). These isolates include 3 species of Aspergillus: 25 isolates of A. niger, 2
isolates of each of A. terreus and A. ochraceus Ahene et. al., (2011) [29] on their study that
conducted on two types of spices (aniseed and rosemary) in Ghana to detect their contamination
with fungus, noticed that A. flavus, A. fumigatus, A. alutaceus, A. niger, A. sulphureus are the
most common species in the studied samples. Furthermore, the study of [23] included isolation
and identification the contaminating fungi of turmeric, ginger, cinnamon and cumin. They

found identificatio10 fungal isolates belonging to Rhizopus spp. and Aspergillus spp.

Concerning the frequency percentage, table 2 also showed that A. niger recorded the highest of
86.2% compared with the total counts of Aspergillus isolates followed by the other two species
of A. terreus and A. ochraceus. The latters recorded frequency percentage of 6.89%. As for the
frequency percentage of the three types when compared with the total counts of fungal isolates,
which were 61 isolates, were 40.98, 3.27 and 3.27 % respectively. Furthermore, table 2 showed
the occurrence percentage of each of the three species were A. niger recorded the highest
occurrence percentage which was 60% followed by 40% A. terreus and 20% A. ochraceus.
Hamza et al., (2013) [30] tried to identify the contaminated fungi for spices that were locally
produced in Baghdad. There results indicated existence of different types of fungus which
included Rhizopus spp., Penicillium spp., Byssochlamys spp., Cladosporium spp., Alternaria
spp., Paecilomyces spp., Fusarium spp. and the highest incidence of fungi was in the species

Aspergillus niger (92%).

One hundred twenty-four fungal isolates belonging to four different genera were recovered with
Aspergillus and Penicillium as predominant fungi in cumin and pricklyash peel with an
incidence of 66.1% and 15.3%, respectively, [8]. In another study conducted by [31] to
investigate the presence of fungi in different spice samples including ginger and rosemary. The
results indicated that A. niger and A.terreus were among the most common species found in the

studied samples.
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Figure 2: The counts of fungal isolates in some of the spices sold at the local market

Table 2: The number of isolates, frequency and occurrence percentage

Frequency Percentage%

Occurrence Percentage %

Compare with Compare with all | Compare with | Compare with | No. Of Types of the Aspergillus
Aspergillus species | fungal isolates Aspergillus all fungal isolates species
species isolates

86.2 40.98 60 60 25 A. niger

6.89 3.27 40 40 2 A.terreus

6.89 3.27 20 20 2 A. ochraceus
61 The total number for all fungal isolates
29 The total number of Aspergillus isolates

Conclusions

Through our findings we concluded that eating spices as a fresh form adversely affect human

health, due to its high probability of contamination with fungi and bacteria. We also concluded

from the results of the current research, the importance of the use of spices, which are

characterized by high resistance to fungal and bacterial contamination, as it contains many

active compounds that inhibit microbial activity.
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