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ABSTRACT

The aim of the present study to detect the pop-
ulation and frequency (%) of microorganism (bac-
teria, fungi and yeasts) in royal jelly samples. The
data indicated that, there are no significant differ-
ences were remarked in the population of microor-
ganisms between all the samples for bacteria, fun-
gi and yeasts, where the mean number of popula-
tion was 5.923, 1.38 and 7.85 colonies/sample for
bacteria, fungi and yeasts respectively, in pro-
duced royal jelly from honeybee colonies, local
royal jelly collected from Egyptian market and
samples of imported royal jelly collected from
Egyptian market, respectively. According to the
isolation and identification procedures for detected
royal jelly samples, four bacteria types (Clostridium
botulinum, Bacillus cereus, Bacillus wakoensis and
Micrococcus luteus), two fungi types (Aspergil-
lusniger and Penicillium sp.) and one yeast type
(Saccharomyces cerevisiae) were determined. The
data also summarized that Clostridium botulinum
was the most frequency compared with the other
bacterial types, where the percentage of frequency
was 1.8 -25,09-1.4,04-0.6 and 1.5 - 2.0%
for C. botulinum, B. cereus, B. wakoensis and Mi-
crococcus luteus, respectively. Meanwhile, Penicil-
lium sp. the most frequency compared with A. ni-
ger, where the percentage of frequency was 0.5 -
2.9 and 0.7 — 1.0 %, respectively, in produced roy-
al jelly from honeybee colonies, local royal jelly
samples collected from Egyptian market and im-
ported royal jelly samples collected from Egyptian
market respectively. Regarding the yeasts, the
data also summarized that, S. cerevisiae was the
most frequency in royal jelly that produced from

honeybee colonies (2.9%) followed by which local
royal jelly samples collected from Egyptian market
(2.1%) and imported royal jelly samples collected
from Egyptian market (1.8%).
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INTRODUCTION

The royal Jelly (RJ) is a yellowish-white,
creamy, acidic secretion, with a slightly strong
scent and taste produced by honeybees. It is the
fundamental food of queen honeybees and is se-
creted from the mandibular glands and hypopha-
ringeal of worker bees (Fujiwara et al (1990). RJ
is rich in carbohydrates, proteins, vitamins and
minerals (Lercker et al 1982 and Palma, 1992)
and stored in the nest, under field conditions. RJ is
extremely vulnerable in its resistance to coloniza-
tion by microorganisms (e.g. bacteria and yeasts)
associated to bee hive products (Fujiwara et al
1990).

A lot of previous studies showed a broad range
of medical activities in royal jelly, for example: anti-
microbial effects (Weston et al 2000 and Lees
and Shojaee Aliabadi, 2002), suppression of al-
lergic responses (Leung et al 1997; Lombardi et
al 1998 and Oka, 2001), lowering the amount of
blood cholesterol (Shen et al 1995 and Vittek,
1995), preventing cell damage in cancer and HIV
patients (Manfredi and Chiodo, 2000 and
Takahashi et al 2001), as well as wound healing
and growth acceleration (Fujii et al 1990).

The inhibitory activity of RJ against both Gram
positive and Gram-negative bacteria has been
demonstrated for many years (McCleskey and
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Melampy, 1938). The effectiveness of anti-
bacterial properties of RJ could be related to a
specific fatty acid present in ether-soluble fraction
of royal jelly called trans-10-hydroxy decenoic acid
(Blum et al 1959; Kitahara et al 1995 and Genc,
and Aslan, 1999). The contents of 10-HDA, a bio-
active component of royal jelly, and several vita-
mins did not change during storage at 40° C for 7
days. The substance has the chemical formula of
(C10 H8 03) and occupies 10% of the total weight
of RJ (Budavari et al 1996; Genc and Aslan,
1999 and Parfitt, 1999).

Fontana et al (2004) isolated and character-
ized four antimicrobial peptides from RJ of honey-
bees. The Jelleines, a series of short peptides pre-
senting a wide-spectrum of activity against each of
Gram-positive and negative bacteria, and against
yeasts. Inhibitory effect was shown for the peptide
fraction against the honeybee pathogen Paeni-
bacillus larvae larvae, which is the primary patho-
gen of American foulbrood disease, also against
other Gram-positive bacteria such as Bacillus sub-
tilis and Sarcinalutea Bilikova, et al (2001). More-
over, antifungal effect was shown also for the pep-
tide fraction. The antibiotic polypeptide Royalisin,
51 amino acid residues, providing protection
against infection of RJ by Gram-positive bacteria at
low concentrations, but not against Gram-negative
bacteria. Royal is in may be implicated in the active
defense system against bacterial invasion of the
honeybee (Fujiwara et al 1990).

The objective of the current research is to de-
tect the number of population and the frequency of
microorganisms (bacteria, fungi and yeasts) in
locally produced and imported royal jelly.

MATERIALS AND METHODS

Royal jelly samples

Fifteen royal jelly samples were collected from
different sources to study the microorganism's con-
tent (bacteria, fungi and yeasts). Five royal jelly
samples produced from honey bee colonies, five
royal jelly samples collected from Egyptian local
market and five samples of imported royal jelly
were collected from Egyptian market. Each sample
was collected in clean-dark plastic cup and stored
in deep freezer until isolation of microorganisms.

Isolation and population of microorganisms in
royal jelly samples

Nutrient agar (NA), water agar (WA) and nutri-
ent yeast extract dextrose agar (NYDA) media
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were used to isolation and develop for bacteria,
fungi and yeasts population, respectively. Royal
jelly suspension was prepared by adding ten g of
royal jelly to flask contained 90 ml of sterilized dis-
tiled water and was shaken at 1000 rpm for 2hr.
One ml of the prepared solutions was added onto
sterilized petri dish and about 20 ml of previously
method specific agar media (45-50°C) were added
to it (Mehrotra et al 1996; Barnett and Hunter
1987 and Fahy and Persley 1983). Four plates
were used as replicates for each treatment. After
gentle rotation, inoculated plates were incubated at
28°C for 2-5 days. Number of bacteria, fungi and
yeasts colonies were counted and recorded per
sample to calculate their population. Single colo-
nies were picked up and transferred to another
slant media. Obtained bacteria, fungi and yeasts
isolates were kept in a refrigerator for further stud-
ies.

Identification of microorganisms in royal jelly
samples

Selected colonies of bacteria, fungi and yeasts
were transferred to sterilized petri dishes contained
previous specific medium for purification by
streaked plate technique and incubated at 28°C for
2.5 days. According to cultural, morphological and
physiological characters, selected bacteria
(Schaad, 1980 and Bochner, 1991), fungi (Bar-
nett and Hunter, 1987); and yeasts (Kreger-Van
Rij, 1984; Odds, 1988 and Barnett et al 2000)
were kindly identified in the microbiology center,
Faculty of Science, Al-Azhar University, Cairo,

Egypt.

Statistical analysis

Obtained data were statistically analyzed by
using a randomized complete block design in fac-
torial arrangement according to Sndecor and Co-
cheran (1990). For separation between means,
least significant difference at 5% probability was
applied.

RESULTS AND DISCUSSION

The population and frequency of microorgan-
isms (%) in royal jelly produced from honeybee
colonies, local royal jelly samples collected from
Egyptian market and imported royal jelly collected
from Egyptian market samples is illustrated in Fig.
1,2,3and 4.
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4-5-1- Population of microorganisms in royal
jelly samples

As shown in Fig. (1) The population of bacteria
was 4.60, 10.67 and 4.40 colony/sample for bacte-
ria 1.20, 2.33 and 1.00 colony/sample for fungi
5.47, 7.00 and 3.47 colony/sample for yeast, in
royal jelly produced from honeybee colonies, local

M Bacteria

™ Fungi

10.6 10.67

2535

royal jelly samples collected from Egyptian market
and imported royal jelly samples collected from
Egyptian market, respectively.

No significant differences were found between
all the samples in population of bacteria, fungi and
yeasts. The data also summarized that fungi were
the least population in all the royal jelly samples
when compared with bacteria and yeasts.

ElYeast

Micoorganisms colonies count /royal jelly
sample

Royal jelly produced from
honeybee colonies

Local royal jelly collected
from Egyptian market

Royal jelly samples

Imported royal
jellycollected from
Egyptian market

Fig. 1. Population numbers of bacteria, fungi and yeasts in royal jelly samples produced from honeybee
colonies, local royal jelly samples collected from Egyptian market and imported royal jelly samples collect-

ed from Egyptian market.

Frequency (%) of microorganisms (bacteria,
fungi and yeasts) in royal jelly samples

The frequency (%) of bacteria, fungi and yeasts
for royal jelly produced from honeybee colonies,
local royal jelly samples collected from Egyptian
market and imported royal jelly collected from
Egyptian market samples collected from Egyptian
market is illustrated in Fig. 2, 3 and 4. According to
isolation and identification procedures, four bacte-
ria types (Clostridium botulinum, Bacillus cereus,
Bacillus wakoensis and Micrococcus luteus), two
fungi types (Aspergillus niger and Penicillium spp)
and one yeasts types (Saccharomyces cerevisiae)
were determined according to cultural, morpholog-

ical and physiological characters. The frequency
(%) of C. botulinum was 2.3, 2.5 and 1.8, B. cereus
was 1.3, 1.4 and 0.9, B. wakoensiswas 0.4, 0.6
and 0.5 and Micrococcus luteuswas 1.8, 2.0 and
1.5% for royal jelly produced from honeybee colo-
nies, local royal jelly samples collected from Egyp-
tian market and imported royal jelly samples col-
lected from Egyptian market samples, respectively.

The data also summarized that Clostridium
botulinum was the most frequency compared with
other bacteria types, where the average of fre-
quency was 1.8 - 2.5,09-14,04-0.6 and 1.5
— 2.0% for C. botulinum, B. cereus, B.wakoensis
and Micrococcus luteus, respectively (Fig. 2).
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For fungi; the percentage of frequency for A.
niger was 0.6, 0.9 and 0.5 and Penicilliumsp. was
(0.8, 1.0 and 0.7) for royal jelly produced from
honeybee colonies, local royal jelly samples col-
lected from Egyptian market and imported royal
jelly samples collected from Egyptian market , re-
spectively. Meanwhile, Penicilliumsp.fungus was
the most frequency compared with A. niger, where
the average of frequency was 0.5 - 2.9 and 0.7 —
1.0 %, respectively (Fig. 3).
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Regarding the yeasts, the percentage of fre-
quency for Saccharomyces cerevisiae was 2.9, 2.1
and 1.8% for royal jelly produced from honeybee
colonies, local royal jelly collected from Egyptian
market and imported royal jelly samples collected
from Egyptian market, respectively. The data also
summarized that the S. cerevisiae was the most
frequency in royal jelly produced from honeybee
colonies followed by local royal jelly samples col-
lected from Egyptian market and imported royal
jelly samples collected from Egyptian market, re-
spectively (Fig. 4).
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Fig. 2. Frequency (%) of bacteria in royal jelly samples produced from honeybee colonies, local royal jelly
samples collected from Egyptian market and imported royal jelly samples collected from Egyptian market
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Fig. 3. Frequency (%) of fungi in royal jelly samples produced from honeybee colonies, local royal jelly
samples collected from Egyptian market and imported royal jelly samples collected from Egyptian market.
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Fig. 4. Frequency (%) of yeasts in royal jelly samples produced from honeybee colonies, local royal jelly
samples collected from Egyptian market and imported royal jelly samples collected from Egyptian market

The water soluble extracts of pure royal jelly
exhibited antibacterial effect against Staphylococ-
cus aureus, Escherichia coli, Streptomyces
griseus, and three unclassified strains of Strepto-
myces (Eshraghi and Seifollahi, 2003). The re-
sults given by Butenandt and Rembold, (1957)
reported that royal jelly exhibited antibiotic activity
against a variety some actinomycetes and certain
species of fungi. It is obvious that the antibacterial
of royal jelly differs significantly from that of api-
daecins.
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