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Abstract
The potent antibacterial activities of three bee products; bee venom,
propolis and royal jelly were investigated. These products were obtained
from three honey bee hybrids; Carniolan, Apis mellifera carnica; Italian; A.
m. ligustica and Caucasian, A. m. caucasica reared in the same
environmental conditions. Three Gram (+) bacteria; Staphylococcus aureus,
Bacillus subtilis and Listeria monocytogenes and two Gram (-); Escherichia
coli and Salmonella enteritidis were compared for sensitivity to these
products by determining the MLCs. The obtained results indicated that all
the

tested

products

exhibited

antibacterial

activity against

tested

microorganisms. Bee venom seemed to be the most active followed by
propolis then royal jelly. The products of Caucasian hybrid, especially
propolis, were relatively more effective than those of the other hybrids.
Ethanolic extract of propolis was more effective than petroleum one. Gram
(+) bacteria was more sensitive to these products than Gram (-) ones. The
use of these, natural, cheap and safe bee products as alternative food
preservatives and in some pharmaceutical application is promising, but more
research should bee carried out to standardize their minute composition and
quality.
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Introduction
The widespread use of antibiotics and chemicals against harmful
microorganisms has increased and lead to the microbial resistance for
many of them. On the other hand, chemical food preservatives used for
centuries to prevent bacterial and fungal spoilage of foods represent
health risks and economic cost. Food poisoning refers to illness arising
from eating contaminated food by bacteria, viruses, environmental toxins,
or toxins present within the food itself. The application of natural
compounds with antimicrobial properties into food products might
provide an alternative to the chemical preservatives currently employed.
Spices, herbs and plant essential oils added to food primarily as flavoring
agents have been shown to possess a broad range of antimicrobial
activities (Fleet, 1992 and Palou et al, 2002).
Since ancient times Greeks, Romans, Chinese and Egyptians have
speculated about honey and bee product's curative properties (Zumla and
Lulat, 1989). In recent years attention has been focused on the use of
propolis, a resinous substance collected by bees, as health supplement
suited to consumers. Propolis has different biological activities (Popova
et al, 2005, Silici and Kutluca, 2005 and Uzel et al, 2005).
Royal jelly, a glandular bee-milk like substance has biological and
pharmaceutical properties and health tonic (Jianke and Shenglu, 2003).
Recently, honeybee venom has been domesticated and a number of its
antimicrobial peptides have been isolated, making it the one used most
often for treatment (Choi and Kang, 2001). The aim of this study was to
compare potent antibacterial activities of some honey bee products
namely; bee venom, propolis and royal jelly produced by three local
honey bee hybrids reared under the same environmental conditions.

Materials and Methods
1. Honey bee colonies
The tested honey bee colonies were situated in the apiary of the Honey
bee Research Dept., Plant Prot. Institute, Ministry of Agriculture, Giza,
Egypt. Three local honey bee hybrids (open-mated queens) namely:
Carniolan; Apis mellifera carnica, Italian; A. m. ligustica, and Caucasian;
A. m. caucasica were selected. Three colonies of each hybrid were
grouped of similar strength, reared in Langstroth's hives and headed with
1st hybrid queens of the same age. Ordinary beekeeping practices, except
any chemical treatments, were carried out during the production period
(spring of 2006).
2. Sampling
2.1. Propolis: Obtained using glass slides placed onto the top bars of
combs in tested colonies according to the method of Mohanny (2005).
Adhered propolis was weekly collected by scratching with a sharp and
clean blade, packed and kept at – 5°C till use.
2.2. Venom: Obtained by the electric device unit of Mohanny (2005).
After drying on glass plate, the whole bee venom was scratched with a
sharp knife and quickly packed in opaque glass vials and kept at – 5°C till
use.
2.3. Royal jelly: Produced using grafting technique with honey bee
larvae of about 24-h old which transferred into beeswax cups and placed
in queenless rearing colonies. Royal jelly produced after 1, 2 or 3 days of
grafting (subsequent batches) was collected and packed in plastic vials
which kept at 0°C till use.

3. Assay
The obtained honey bee products were extracted and tested for
their antibacterial activities in the Fac. Agric., Fayoum

Univ. The

procedures used was as the following:
3.1. Extraction of propolis
Propolis samples were extracted with two solvents, ethanol and
petroleum ether (60-80°C). Each ethanolic or petroleum extract of
propolis (EEP or PEP) was prepared by using a modified technique
initially described by Szewezak and Godoy (1984): 30 g of crude
propolis were homogenized in 100 ml solvent and was shaken at room
temperature for

about 3 days. The mixture was then filtered with

Wattman paper no.1 and placed in jamber flasks. Propolis extracts were
air-dried and weighed to obtain the correct concentration used for
determining MLCs.
3.2. Test microorganisms
The tested bacterial were; Escherichia

coli ATTC 25923 and

Salmonella enteritidis ATCC 13076 obtained from the Microbiology
Dept., University College, Cork, Ireland. Listeria monocytogenes,
Staphylococcus aureus ATCC 13565 and Bacillus subtilis NCTC 8236
obtained from Agric. Microbiol. Dept., Fac. Agric. Fayoum Univ. The
cultures were maintained on tryptone soy agar (Difco) and stored at 4 oC.
3.3. Determination of MLC
Minimum

lethal

concentrations

(MLCs)

were

determined

according to the dilution method described by Jobran and Finegold
(1994). Serial two-folded concentrations i.e. 40, 80, 160, 320 & 640
µg/ml media for venom and 4, 8, 16, 32, 64 & 128 mg/ml media for

propolis and royal jelly were pipetted in tubes containing 4ml of LB broth
media. Each tube was inoculated with 0.4ml (0.04 McFarland) of
standardized suspension of tested bacterial species containing about 1x06
cell/ml, and then incubated at the appropriate temperature and time for
each microorganism. After 24 h incubation, 0.1 ml from each tube was
subcultured in LB agar plates and incubated for 24 h. The lowest
concentration of tested extract which gave a viable count less than 0.1%
of the original inoculums (1x106 cell/ml) was assumed as the minimal
lethal concentration (MLC).

Results and Discussion
The obtained data (Table 1) indicated that all the tested honey bee
products showed antibacterial activities against the tested bacteria, but
varied in their potencies. Bee venom was the most effective followed by
propolis then royal jelly.
1.Bee venom
. From the obtained results, bee venom seemed to be the most
antibacterial tested substance, with the lowest MLCs values, since S.
aureus seemed to be the most sensitive (0.08 mg/ml for all venoms
tested), followed by B. subtilis (0.16 mg/ml), while gram negative seemed
to be the least sensitive bacteria i.e.gram positive were more affected by
tested venoms compared to gram negative bacteria.
These results are in general agreement with those found by Kondo
and Kanai (1986) who found that mycobacteria and staphylococci were
affected by bee venom fraction (melittin), but not E. coli. Also, Hegazi et
al., (2002) showed that bee products were less effective against E. coli.
Benton and Mulfinger (1989) reported that bee venom (8µg/ml) +
kanamycin (10µg/ml) exhibited synergistic activity against a kanamycinresistant strain of S. aureus; 4-10; mean 6.6 µg/ml (Rybak et al., 1994).

2.Propolis
The ethanolic extracts of propolis (EEP) were more effective
against the tested microorganisms compared to petroleum ether extracts
(PEP). All tested bacteria were affected in a range between 4-16 and 1664 mg/ml for EEP and PEP, respectively. Propolis of Cau was more
potent than those of Car or Ita ones with MLCs 4, 4, 8, 8 & 16 mg/ml for
S. aureus, B. subtilis, L. monocytogenes, S. enteritidis, and E. coli,
respectively. In this regard, the present findings fall within those found by
Cheng and Wong (1996) mentioned that Caucasian bees tending to
collect more propolis than other races. They added that EEP,
preferentially, inhibited cocci and gram positive rods at concentration of
3 mg/ml. Sforcin et al. (2000) showed that EEP was effective on gram
negative bacteria at higher concentration. Also, Yaghoubi et al., (2007)
recorded 2.0 & 8.3 mg/ml for S. aureus and B. subtilis, respectively. They
added that, 67mg/ml EEP was more effective than standard ampicillin on
S. aureus, S. epidermidis and B. cerus strains, but less active on B.
subtilis. On contrary, Gonsales et al., (2006) noticed that EEP inhibited
the growth of S. aureus but not that of E. coli.
Components of propolis vary depending on the season and on the
source from which the resins have been collected by the bees. It is
speculated that the active compounds in propolis include the flavonoid
galanin and caffeic acid phenyl ester. The mechanism of action is thought
to bee an inhibition of bacterial DNA-dependant RNA polymerases by a
water-soluble, UV-absorbing component of propolis (Simuth et al.,
1986).
3.Royal jelly
All though all royal jelly (RJ) types exhibited antibacterial
activities, the results varied according to the collection period. The MLC
values of two-days RJ collection were the most effective, compared to

both 1st and 3rd collections, against the tested microorganism being 32 &
64 mg/ml for Cau-2 and Ita-2, respectively for all tested bacteria, while
Car-2 ranged between 32-64 mg/ml. RJ seemed to be less active
compared to tested bee venom or propolis, may be attributed to its
original concentration (about 65% water content). The RJ production is
larval age-dependant being low for older larva and high for younger one.
The present findings are in general agreement with those of
Krasikova (1955) mentioned that RJ collected from larvae 1 to 2 days
old had a bactericidal action against Bacillus alveoli and Streptococcus
apis, whereas that collected from larvae 4-5 days old did not. Abd-Alla et
al. (1995) showed that RJ of 3rd day of grafting gave the highest
antibacterial activity compared to other collections. They found that, most
sensitive test organism was S. aureus followed by B. subtilis and E. coli.
Also, the same trend was noticed by Owayss (1996) when tested RJ
collected, after supplementary feeding of honey bees, against the same
microorganisms. On contrary, high concentrations were recorded by
Eshraghi (2005) found that 143 mg/ml RJ did not inhibit the growth of
Streptomyces strain (46), or E. coli, while each of 200, 330 & 1000
mg/ml RJ inhibited the growth of the 4 tested strains of Streptomyces, S.
aureus, and E. coli.
Antimicrobial activity of RJ was referred to different agents e.g.
"apidaecins" which have been isolated from lymph fluid of the honey bee,
are highly active against gram negative bacteria, actinomycetes and
certain species of fungi. Another agent is principal RJ fatty acid; 10hydroxy- ∆2 –decenoic acid. Recently, "royalisin", a potent antibacterial
protein in RJ which was first described by Fujiwara et al.( 1990) found
that this protein indicated selective growth inhibition against gram
positive

bacteria

such

as

Lactobacillus,

Bifidobacterium,

Leuconostoc at effective concentrations below 1µM.

and

In addition, Vergé (1951) suggested that RJ pH is an important
factor. On contrary, Helleu (1956) concluded that acidity is not
important, though he reported that neutralized RJ lost its ability to inhibit
E. coli.

Conclusion:
The present findings augment the role of honey bee products as
inhibitors for microorganisms in stored foods. These inhibitors should find
wide applications as antiseptics and as unique inhibitors that can be used in
biological research. More studies must bee carried out to standardize their
minute composition, allergy, toxicity and quality.

Table (1). Minimum lethal concentrations (MLCs) of tested honey bee products on different
microorganisms (mg/ml).
Treatments

Royal Jelly

Propolis

Bee venom

Product

Microorganisms

Gram (+)

Bee

Gram (-)

hybrids

S. aureus

B. subtilis

L. monocytogenes

S. enteritidis

E. coli

Cau

0.08

0.16

0.32

0.32

0.64

Car

0.08

0.16

0.32

0.64

0.64

Ita

0.08

0.16

0.32

0.64

0.64

Cau-E

4

4

8

8

16

Car-E

16

16

16

32

32

Ita-E

16

16

16

16

32

Cau-P

16

16

16

16

64

Car-P

32

32

64

32

64

Ita-P

32

32

64

32

64

Cau-1

64

64

64

64

64

Cau-2

32

32

32

32

32

Cau-3

64

64

64

32

64

Car-1

64

64

64

64

128

Car-2

32

32

64

64

64

Car-3

128

128

128

128

128

Ita-1

128

128

128

128

128

Ita-2

64

64

64

64

64

Ita-3

128

128

128

128

128

Where; Cau=Caucasian, Car= Carniolan, Ita= Italian honeybee hybrids
1, 2 & 3 = collecting days of royal jelly
E & P= ethanolic and petroleum ether of propolis extracts.

References
Abd-Alla Magda, S.; Mishref, A. and Ghazi, I. M. (1995). Antimicrobial
potency of royal jelly collected from queen cells at
different larval ages. Annals.Agric. Sci., Ain Shams Univ.,
Cairo, 40 (2): 597-608.
Benton, A. W. and Mulfinger, L. (1989). Methods and compositions for
the treatment of mammalian infections employing
medicaments comprising Hymenoptera venom or
proteinaceous polypeptide components thereof. USA
Patent, US 4 822 608, 39 pp.
Cheng, P. C. and Wong, G. (1996). Honey bee propolis: prospects in
medicine. Bee World, 77: 5-15.
Choi, Seok-hwa and Kang, Seong-Soo (2001). Therapeutic effect of bee
venom in sows with hypogalactia syndrome postpartum
J.Vet.Sci., 2 (2), 121-124.
Eshraghi (2005). An evaluation of the potent inhibitory effects of royal
jelly fractions against Streptomyces bacteria. Pak. J. Med.
Sci., 21 (1): 63-68.
Fleet, G. (1992). Spoilage yeasts. Crit. Rev. Biotechnol., 12: 1-14.
Fujiwara, S.; Imai, J.; Fujiwara, M.; Yaeshima, T. Kawashima, T. And
Kobayashi, K. (1990). A potent antibacerial protein in
royal jelly. J. Biol. Chem., 265 (19): 11333-11337.
Gonsales, G. Z.; Orsi, R. O.; Fernandes Jr, A.; Rodrigues, P. and Funari,
S. R. C. (2006). Antibacterial activity of propolis collected
in different regions of Brazil. J. venom. Anim. Toxins incl.
Trop. Dis., 12 (2): 276-284.
Hegazi, A. G.; Moharram, N. Z.; Abd-Allah, F. A.; Nour, M. S. and
Khair, A. M. (2002). Antibacterial activity of different
Egyptian honeys in relation to some bee products. Egypt. J.
Vet. Sci., 36: 31-42.
Helleu, C. (1956). Contribution à l'ètude des propriétés anti-bactériennes
de la gelée royale: Effect bactericides et antibiotiques de la
gelée royale neutralisée. Ann Inst. Pasteur, 91 (2): 231237.
Jianke, L. and Shenglu, C. (2003). Royal jelly and human health. Amer.
Bee J., May , 398-402.

Jobran Ellen, L. R. and Finegold, S. M. (1994). Diagonative
Microbiology. 9th ed. part 2 pp: 168-188. Mosby Saint
Louis, USA.
Kondo, E. and Kanai, K. (1986). Bactericidal activity of the membrane
fraction isolated form phagocytes of mice and its
stimulation by melittin. Japan. J. Med. Sci. & Biol., 39: 920.
Krasikova, V. I. (1955). {Bactericidal properties of brood food}.
Pchelovodstvo, 32 (8): 50-53.
Mohanny, K. M. (2005). Investigations on propolis and bee venom
produced bytwo hybrids of honey bee with reference to a
new device for bee venom collection. 22-39 pp. Ph.D.
Thesis, Fac Agric. Fayoum, Cairo Univ.
Paulo, L. Usall, J.; Smilanick, J. L.; Aguilar, M. G. and Vinas, I.(2002).
Evaluation of food additives and low-toxicity compounds
as alternative chemicals for the control of Penicillium
digitatum and Penicillium italicum on citrus fruit. Pest
Manag. Sci., 58: 459-466.
Popova, M.; Silici, S.; Kaftanoglu, O. and Bankova, V. (2005).
Antibacterial activity of Turkish propolis and its
qualitative and quantitative chemical composition.
Phytomedicine, 12: 212-228.
Owayss, A. A. (1996). The effect of supplementary feeding of honeybees,
Apis mellifera L., on brood, honey and royal jelly. M.Sc.
Thesis, Fac. Agric. Fayoum, Cairo Univ., 83-85 pp.
Rybak, C. H.; Szczesna, T.; Rybak, M. and Pidek, A. (1994). Some
properties of honey bee venom. Pszczelnicze Zeszyty
Naukowe, 38: 85-90, Poland.
Sforcin, J. M.; Fernandes, J. A.; Lopes, C. A. M.; Bankova, V. and
Funari, S. R. C. (2000). Seasonal effect on Brazilian
propolis antibacterial activity. J. Ethnopharmacol., 73: 243249.
Silici, S. and Kutluca, S. (2005). Chemical composition and antibacterial
activity of propolis collected by three different races of
honeybees in the same region. J. Ethnopharmacol., 99: 6973.
Simuth, J.; Trnovski, J. and Lelokova, J. (1986). Inhibition of bacterial
DNA-dependant RNA polymerases and restriction
endonucleases by UV-absorbing components from
propolis. Pharmazie, 41: 131-132.
Szewczak, E. H. and Godoy, G. F. (1984). Um estudo cientĺfico sobre a
própolis. Apicultura no Brasil, 1: 28-29.

Uzel, A.; Sorkun, K.; Oncag, O.; Cogulu, D.; Gencay, O. and Salih, B.
(2005). Chemical compositions and antibacterial activities
of four different Anatolian propolis samples. Microbiol.
Res., 160: 189-195.
Vergé, J. (1951). L'activité antibactérienne de la propolis, du mile et de la
gelée royale. Apiculteur, 95 (6): Sect. Sci.: 13-20.
Yaghoubi, S. M. J.; Ghorbani, G. R.; Soleimanian Zad, S. and Satari, R.
(2007). Antimicrobial activity of Iranian proplis and its
chemical composition. DARU, 15 (1): 45-48.
Zumla, A. and Lulat, A. (1989). Honey: a remedy rediscovered . J. Roy.
Soc. Med., 82:384-385.

ﺍﻟﻨﺸﺎﻁ ﺍﻟﻤﻀﺎﺩ ﻟﻠﺒﻜﺘﻴﺭﻴﺎ ﻓﻰ ﺴﻡ ﺍﻟﻨﺤل ،ﻭﺍﻟﺒﺭﻭﺒﻭﻟﻴﺱ ،ﻭﺍﻟﻐﺫﺍﺀ ﺍﻟﻤﻠﻜﻰ ﺍﻟﻤﻨﺘﺠﺔ
ﻤﻥ ﺜﻼﺜﺔ ﻫﺠﻥ ﻟﻨﺤل ﺍﻟﻌﺴل ﻤﺭﺒﺎﺓ ﺘﺤﺕ ﻨﻔﺱ ﺍﻟﻅﺭﻭﻑ ﺍﻟﺒﻴﺌﻴﺔ
ﺨﺎﻟﺩ ﻤﺤﻤﺩ ﻋﻁﺎ ﺍﷲ، 1ﻭ ﺃﻴﻤﻥ ﺃﺤﻤﺩ ﻋﻭﻴﺱ، 2ﻭ ﻜﺎﺭﻡ ﻤﺤﻤﺩ ﻤﻬﻨﻰ
1
3

ﻗﺴﻡ ﺍﻟﻤﻴﻜﺭﻭﺒﻴﻭﻟﻭﺠﻴﺎ ﺍﻟﺯﺭﺍﻋﻴﺔ ،

2

3

ﻗﺴﻡ ﻭﻗﺎﻴﺔ ﺍﻟﻨﺒﺎﺕ – ﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ – ﺠﺎﻤﻌﺔ ﺍﻟﻔﻴﻭﻡ

ﻗﺴﻡ ﻭﻗﺎﻴﺔ ﺍﻟﻨﺒﺎﺕ – ﺠﺎﻤﻌﺔ ﺠﻨﻭﺏ ﺍﻟﻭﺍﺩﻯ – ﻤﺼﺭ.

ﺍﻟﻤﻠﺨﺹ
ﺩﺭﺱ ﺍﻟﻨﺸﺎﻁ ﺍﻟﻤﻀﺎﺩ ﻟﻠﻤﻴﻜﺭﻭﺒﺎﺕ ﻓﻲ ﺜﻼﺜﺔ ﻤﻨﺘﺠﺎﺕ ﻟﻨﺤل ﺍﻟﻌﺴل ﻫـﻲ :ﺴـﻡ ﺍﻟﻨﺤـل ,
ﻭﺼﻤﻎ ﺍﻟﻨﺤل ،ﻭﺍﻟﻐﺫﺍﺀ ﺍﻟﻤﻠﻜﻲ ﺘﻡ ﺍﻟﺤﺼﻭل ﻋﻠﻴﻬﺎ ﻤﻥ ﺜﻼﺜﺔ ﻫﺠﻥ ﻤﺤﻠﻴـﺔ ﻫـﻰ :ﺍﻟﻜﺭﻨﻴـﻭﻟﻰ،
ﻭﺍﻹﻴﻁﺎﻟﻰ ،ﻭﺍﻟﻘﻭﻗﺎﺯﻯ ،ﺭﺒﻴﺕ ﺘﺤﺕ ﻨﻔﺱ ﺍﻟﻅﺭﻭﻑ ﺍﻟﺒﻴﺌﻴﺔ .ﻭﻗﺩ ﺍﺨﺘﺒﺭﺕ ﺨﻤﺴﺔ ﺃﻨﻭﺍﻉ ﺒﻜﺘﻴﺭﻴـﺔ
ﺜﻼﺜﺔ ﻤﻨﻬﺎ ﻤﻭﺠﺒـﺔ ﻟﺠـﺭﺍﻡ ﻫـﻰ ،Staphylococcus aureus :و  ،Bacillus subtilisو
monocytogenes

 ، Listeriaو ﻧ ﻮﻋﯿﻦ ﺳ ﺎﻟﺒﯿﻦ ﻟﺠ ﺮام ھﻤ ﺎcoli :

 ،Escherichiaو

 ،Salmonella enteritidisوذﻟﻚ ﺑﺘﻘﺪﯾﺮ أﻗﻞ ﺗﺮﻛﯿﺰ ﻣﻤﯿﺖ .MLC
وﻗﺪ أوﺿﺤﺖ اﻟﻨﺘﺎﺋﺞ اﻟﻤﺘﺤﺼﻞ ﻋﻠﯿﮭﺎ أن اﻟﻤﻨﺘﺠﺎت اﻟﺜﻼﺛﺔ أﻇﮭﺮت ﻧﺸﺎﻃﺎ ﻣﻀﺎدا ﻟﻠﺒﻜﺘﯿﺮﯾﺎ
ﻣﺤﻞ اﻟﺪراﺳﺔ ،ﻛﺎن ﺳﻢ اﻟﻨﺤﻞ أﻛﺜﺮھﺎ ﻓﺎﻋﻠﯿﺔ ﺗﻼه اﻟﺒﺮوﺑﻮﻟﯿﺲ ﺛﻢ اﻟﻐﺬاء اﻟﻤﻠﻜﻰ .وأﻇﮭ ﺮت ﻣﻨﺘﺠ ﺎت
اﻟﮭﺠ ﯿﻦ اﻟﻘﻮﻗ ﺎزى ﺗﻤﯿ ﺰا ﻧﺴ ﺒﯿﺎ ،ﺧﺎﺻ ﺔ اﻟﺒﺮوﺑ ﻮﻟﯿﺲ ،ﻣﻘﺎرﻧ ﺔ ﺑ ﺎﻟﮭﺠﯿﻨﯿﻦ اﻵﺧ ﺮﯾﻦ .ﻛﻤ ﺎ ﻛ ﺎن
اﻟﻤﺴ ﺘﺨﻠﺺ اﻹﯾﺜﯿﻠ ﻰ ﻟﻠﺒﺮوﺑ ﻮﻟﯿﺲ أﻛﺜ ﺮ ﺗ ﺄﺛﯿﺮا ﻣ ﻦ ﻣﺴ ﺘﺨﻠﺺ اﻹﯾﺜﯿ ﺮ اﻟﺒﺘﺮوﻟ ﻰ .وﻛﺎﻧ ﺖ اﻟﺒﻜﺘﯿﺮﯾ ﺎ
اﻟﻤﻮﺟﺒﺔ ﻟﺠﺮام أﻛﺜﺮ ﺣﺴﺎﺳﯿﺔ ﻟﻔﻌﻞ ھﺬه اﻟﻤﻨﺘﺠﺎت ﻋﻦ ﺗﻠﻚ اﻟﺴﺎﻟﺒﺔ ﻟﮫ .وﻓﻰ ﺿ ﻮء ھ ﺬه اﻟﻨﺘ ﺎﺋﺞ ،ﻓ ﺈن
اﺳﺘﺨﺪام ﻣﻨﺘﺠﺎت اﻟﻨﺤﻞ ،واﻟﺘﻰ ﺗﺘﻤﯿﺰ ﺑﺮﺧﺼﮭﺎ وأﻣﺎﻧﮭﺎ اﻟﻨﺴ ﺒﻰ وﺻ ﻔﺎﺗﮭﺎ اﻟﺒﯿﻮﻟﻮﺟﯿ ﺔ اﻟﻤﺘﻌ ﺪدة ،ﻓ ﻰ
ﻣﺠﺎﻻت ﺣﻔﻆ اﻷﻏﺬﯾﺔ واﻷدوﯾﺔ ﯾﻌﺪ أﻣﺮا واﻋﺪا ،وﻟﻜﻦ ﯾﺠﺐ إﺟﺮاء اﻟﻤﺰﯾﺪ ﻣﻦ اﻟﺪراﺳﺎت واﻟﺒﺤﻮث
اﻟﺘﻰ ﺗﻌﻨﻰ ﺑﺎﻟﺘﺮﻛﯿﺐ اﻟﺪﻗﯿﻖ ﻟﮭﺬه اﻟﻤﻨﺘﺠﺎت وﺳﻤﯿﺘﮭﺎ ،وﻣﻮاﺻﻔﺎﺗﮭﺎ اﻟﻘﯿﺎﺳﯿﺔ.
اﻟﻜﻠﻤﺎت اﻟﺪاﻟﺔ :ﻧﺤﻞ اﻟﻌﺴﻞ  -ﺳﻢ اﻟﻨﺤﻞ – اﻟﺒﺮوﺑﻮﻟﯿﺲ – اﻟﻐﺬاء اﻟﻤﻠﻜﻰ – اﻟﻨﺸﺎط اﻟﻤﻀﺎد ﻟﻠﻤﯿﻜﺮوﺑﺎت.

