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ABSTRACT :

Forty—five packaged honey samples, gathered from different retail markets in Saudi Arabia, were
mycologically studied. The direct baiting—technique on 10% sucrose—Czapek’s agar at 28° C was
employed. Of the 45 samples tested, 40 (88.9%) were contaminated with fungi. A total of 358 mould
colonies/ 360 pieces representing 14 species related to 9 genera were isolated and identified. So it
could be concluded that microbial contamination level in honey is generally low. The most prevalent

moulds isolated were Aspergillus flavus, A. niger, A. fumigatus, A. versicolor. Also, other saprophytic

species were isolated in rare occurrence. Some 30 colonies/ 360 pieces of unidentified species of

yeasts were also isolated but in low frequently of occurrence.

INTRODUCTION:

Honey is an interesting food that can be
used as an ingredient or as a final product
(Snowdon and Cliver 1996). It is a highly-
energy natural carbohydrate produced when
the nectar and sweet deposits from plants,
gathered, modified and stored in the honey
comb by honey bees (White and Rudyj 1978,
White 1980, 1992). Honey is mainly composed
of sugars, particularly the monosaccharides
fructose and glucose, though it contains a large
variety of di- and trisaccharides. Enzymes that
bees produce turn di- and trisaccharides into
monosaccharides (White 1983, Martins et al.
2003).

The antimicrobial activity of honey is
important factor that inhibits the development

of many saprophytic fungi in stored food and
that
microorganisms (Burgett 1978, Fleche et al.
1997, Vardi et al. 1998). Also, honey as a
hypersomatic medium may kill many living cells

could destroy some pathogenic

except those of osmophilic fungi and bacteria
(Glinski and Buczek 2003). Honey has been
described in ancient and modern medicine as
being effective in the healing of various infected
wounds. Also, it is useful in the treatment of
post-surgical wounds that are infected and do
not respond to conventional systemic and local
antibiotic treatment (Vardi et al. 1998). On the
other hand, honey may undergo various
changes during storage and one of the most
significant of these changes is the spontaneous
fermentation induced by yeasts, moulds and
et al. 1994). These

bacteria (Jimenez
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microorganisms may be involved in spoilage of
that
characteristics of honey are inherent to quality
and safety (Goerzen 1991).

provisions. So microbiological

Consumption of honey has remarkably
increased in the last years all over the world.
However, the safety of these products is not
regularly assessed. The aim of the present study
is to give a preliminary evaluation of microbial
(moulds and yeasts) contaminating packaged
honey commonly consumed in Saudi Arabia.

MATERIALS AND METHODS:

Forty-five packaged honey samples (honey
bees products) were randomly collected from
retail markets in the city of Riyadh, Saudi
Arabia (Table 1). All packaged samples were
transferred to the Mycological Laboratory and
stored at room temperature till fungal analysis.

Mycological examination:

For enumeration and identification of
moulds and yeasts in honey samples, 8 pieces
(about 0.5 gm each) of each sample were spread
over the surface of two plates of 10% sucrose-
Czapek’s agar (g/L: sucrose, 100; NaNOQO;, 3;
KH,PO,, 1; MgS0,.7H,0, 0.5; KCl, 0.5; agar,
15; King et al. 1984). Rose-bengal (0.003%) and
chloramphenicol (0.025%) were added as
bacteriostatic agents (Smith and Dawson 1944).
The plates, were incubated at 28°C for 7 days.
The

calculated per 8 pieces for each sample. Each

developing fungi were counted and

isolated mould colony was examined
microscopically for morphological characteriza-
tion and identification according to the keys of
Booth 1971, Ellis 1971, Raper & Fennell 1977,
Domsch et al. 1980, Pitt 1979, 1985, Samson and

Pitt 1989, Moubasher 1993, Samson et al. 1995.

Table (1): Trade name and origin of honey samples investigated.

No Trade Name Origin No Trade Name Origin
1 Sedre honey hadramy Yemen 24 | Jasty honey U.S.A.

2 Sedre honey hadramy (shabibe) Yemen 25 | Shefa honey and black forey Saudi Arabia
3 Hadramy flower honey Yemen 26 | Golden shefa honey Saudi Arabia
4 Hadramy talh honey Yemen 27 | Russian honey Russia

5 Taef (lavander) Saudi Arabia 28 | Turkish spring flower honey Turkey

6 Taef (summer flower) honey Saudi Arabia 29 | Turkish mountain honey Turkey

7 Taef sedre honey Saudi Arabia 30 | Turkish saater honey Turkey

8 Taef spiny sedre honey Saudi Arabia 31 | Dragon Lwezian honey U.S.A.

9 Hadramy sieved honey Yemen 32 | Biophar black forest honey Germany
10 | Abha honey Saudi Arabia 33 | Biophar Acassia honey Germany
11 | Egyptian Honey Egypt 34 | Biophar needel honey Germany
12 | Hadramy red sedre honey Yemen 35 | Sary honey Australia
13 | Hadramy white sedre honey Yemen 36 | Sary honey Australia
14 | Nagran honey Saudi Arabia 37 | Forest honey Germany
15 | Egyptian honey Egypt 38 | Black forest honey Germany
16 | Halawany brothers (white) honey | Saudi Arabia 39 | Natural honey Germany
17 | Halawyny brothers (red) Saudi Arabia 40 | Acassia honey Germany
18 | Honey raw wild (sue bee) U.S.A. 41 | Miel carlota honey Mexico

19 | Acassia honey (El-Shifa-Jeddah) Saudi Arabia 42 | El-Taieb natural honey Egypt
20 | Honey pasmah honey Saudi Arabia 43 | Isis-honey bees wax Egypt
21 | Natural honey Argentina 44 | Rania-pure honey Egypt
22 | Honey (sue bee) U.S.A. 45 | Rania-pure honey Egypt
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" 23 | Neeta flower (mountain honey) | Swissland

RESULTS AND DISCUSSION:

The mycological analysis revealed that 40
honey samples (88.9%) out of 45 investigated
Of these
samples, 41 were polluted with moulds, and 9

were contaminated with fungi.

showed both moulds
of the
corresponding to a total of 358 colonies/360

samples and yeasts.

Representative filamentous fungi
pieces, assigned to 14 species of 9 genera were
identified. Samples No. 1, 5, 8, 12, 13, 15, 18, 23,
32, 34 and 42 were relatively highly contamin-
ated with fungi containing 12-16 colonies/8
pieces. On the other hand, samples No. 16, 19,
26, 30 and 31 were free from fungi (Table 2).
From the present study, it could be concluded
that microbial contamination level in honey is
generally low (Tables 2, 3). In this respect, these
results were greatly identical to those obtained
by Martins et al. (2003) who made an extensive
survey of fungi contaminating honey, and
reported that from the 80 honey samples
analyzed, 71 (88.8%) were contaminated with
fungi. Fleche et al. (1997) reported that honey
contains very little contamination, due to both
the ability of colonies to eliminate pathogenic
and non-pathogenic micro-organisms present in
their environment and to the physico-chemical
properties of these products, as well as the role
of bees in filtering chemical pollutants. Also,
Hilldrup et al. (1977) studied fungal growth on
aspiarian substrates (unprocessed honey, pollen,
brod comb, whole larvae and whole bees) and
varified that fungi grew and sporulated in all
substrates except the unprocessed honey.

The genus of the highest incidence and its
respective numbers of species was Aspergillus. It
all
contributing 91.6% of total moulds. From the

was represented in positive samples

genus, 5 species were identified of which A.
flavus and A. niger were the most prevalent

species. They occurred in 91.6% and 77.8% of
the samples comprising 60.4% and 32.6% of
total Aspergillus and 55.3% and 29.9% of total
moulds, respectively. A. candidus (1.8% of total
Aspergillus), A. fumigatus (3.7%) and A.
versicolor (1.5%) were also identified from the
of
occurrence (Table 3). These results were nearly

examined samples in low frequency
similar to those obtained by Martins et al.
(2003). They noticed that species of Aspergillus
were the most prevalent fungi in honey samples
tested with the most predominant species being
A. flavus (57.5%), followed by A. niger (51.3%),
A. fumigatus (45.0%) and A. candidus (28.7%).
Also, Jimenez et al. (1994), studying raw honey,
refferred that the dominant Aspergillus was A.
flavus, A. niger, A. candidus and A. terreus.
Wellford et al. (1978) inoculated unprocessed
honey with strains of A. flavus and A. parasiticus
and the fungal growth was observed. The
previous Aspergillus species and others were
also, isolated from honey or honey products as
reported by Gilliam and Prest (1972), Gilliam et
al. (1974), Hilldrup et al. (1977), Wellford et al.
(1978), Jimenez et al. (1994), Costa & Oliveira
(1998) and several others.

Acremonium strictum, Botryotrichum
atrogriseum,  Cladosporium  cladosporioides,
Emericella nidulans, Fusarium oxysporum,

Humicola grisea, Penicillium corylophilum, P.
funiculosum and Trichoderma hamatum were
isolated in rare frequency of occurrence,
emerging collectively about 8.4% of the total
moulds (Table 3). These species were also,
isolated from different insects (including honey
bees), bees comb, honey products, pollen grains
or soil that is used by insects for population
(Gilliam and Prest 1972, Gilliam et al. 1974,
1983, Kaaya and Okech 1990, Ismail and Abdel
1993, and Oliveira 1996,

Sater Sarquis
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Snowdon and Cliver 1996, Costa and Oliveira al. 2001, 2003).

1998, Madeira 1998, Sales et al. 2002, Martins et

Table (2): Total counts (calculated per 8 pieces for each sample), number of genera and species isolated from 45

honey samples on 10% sucrose-Czapek’s agar at 28°C.

Sample Total No. of No. of Sample Total No. of No. of
No. counts genera species No. counts genera species
1 12 2 6 24 8 1 3
2 11 2 3 25 7 2 2
3 11 1 2 26 -ve -ve -ve
4 6 1 2 27 9 2 3
5 14 2 3 28 9 2 4
6 6 1 2 29 12 2 3
7 10 1 3 30 -ve -ve -ve
8 15 1 3 31 -ve -ve -ve
9 6 1 1 32 13 2 4
10 11 1 3 33 9 4 5
11 6 1 2 34 14 1 2
12 12 2 4 35 9 2 3
13 16 2 3 36 8 1 4
14 11 1 3 37 9 1 2
15 16 3 5 38 7 2 2
16 -ve -ve -ve 39 10 3 3
17 4 2 2 40 4 1 2
18 12 1 3 41 10 1 2
19 -ve -ve -ve 42 13 1 2
20 9 1 3 43 11 1 2
21 7 2 4 44 11 1 3
22 3 1 2 45 8 1 2
23 9 4 5

Table (3):Total counts (TC, calculated per 360 pieces in all samples), number of cases of isolation (NCI, out of 45
samples) and occurrence remarks (OR) of fungal genera and species recovered from honey on 10%
sucrose-Czapek’s agar at 28°C.

Genera & species TC NCI & OR
Acremonium strictum 1 1R
Aspergillus 328 40 H
A. candidus 6 4L
A. flavus 198 40 H
A. fumigatus 12 8L
A. niger 107 35H
A. versicolor 5 4L
Botryotrichum atrogriseum 6 2R
Cladosporium cladosporioides 5 3R
Emericella nidulans 2 2R
Fusarium oxysporum 3 2R
Humicola grisea 7 2R
Penicillium 3 3R
P. corylophilum 2 2R
P. funiculosum 1 1R
Trichoderma hamatum 3 1R
Yeasts 30 9L
Total counts 358
Number of genera =9
Number of species = 14

Occurrence remarks (OR):  H= high occurrence, 21-45. M= moderate occurrence, 10-20.
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L=1low occurrence, 4-9.

A total of 30 yeast colonies/360 pieces of
honey samples were recovered. They occurred
in 20% of the samples constituting 7.7% of total
fungi isolated in the present study. In this
respect, Martins et al. (2003), reported that the
yeast species identified (Candida humicola and
Saccharomyces sp.) were detected in a very high
frequency and at high levels of contamination.
These osmophilic yeasts are probably good
indicators for microbiological quality of honey.
Also, numerous yeasts were isolated from foods,
food products, or soft drinks as indicated by
Sand et al. (1976), Van Easch (1992), Abdel-
Sater and Saber (1999), Abdel- Sater et al.
(2001) and several others.
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