UGC JOURNAL NUMBER 44557

~ Y

International Journal of Allied Practice,

Research and Review
Website: www.ijaprr.com (ISSN 2350-1294)

Antimicrobial Activity of Royal Jelly from
Indian Honeybee, ApisCerana

AjithaNathKoomankodeGanapathi Ramanathan™, Arya
Krishna’AnanthakrishnanJayakumaran Nair® andVethaSundaram Sugunan®

'Department of Biotechnology, University of Kerala, Karyavattom, Thiruvananthapuram,
Kerala, India,
’Department of Microbiology, A.J.College of Science and Technology, Thiruvananthapuram,
Kerala, India
*Department of Zoology, University College, Thiruvananthapuram, Kerala, India

Abstract - Royal Jelly is produced by the honey bee for nurturing the larvae as well as the adult queen. One among
the most important properties of Royal Jelly is itsantimicrobial activity. It protects the honeybee against disease and
provides immunity.Our study shows that three bacterial strains vizBacillussubtilis, Salmonellatyphimurim and
Escherichia coli were susceptible to RJ. It also exhibited strong antifungal activity against Aspergillusflavus.RJ
exhibited antimicrobial activity at a concentration of 1000 pug.This is the first report of antimicrobial activity of RJ of
Apiscerana obtained fromKerala and the effect of RJ against Aspergillusflavus is not yet reported.
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l. Introduction

Royal Jelly (RJ) is a nutritious food secreted from the Hypopharyngeal gland (hpg)of 6-12 days
old nurse honeybees for feeding larvae and queen bee. Larvae destined to be queen are continuously
fed with royal jelly, while other larvae are disconnected from royal jelly after 3 days of hatching after
which they are fed with a mixture of honey and pollen[10]. RJ plays an important role in the
development of the queen bee and influences caste differentiation. This thick milky white substance
has a pH between 3.6-4.2 and is mostly consist of water (60-70%), proteins (12-15%), carbohydrates
(10-16%), lipids (3-6%), and traces of salts, vitamins, and free amino acids [5,14,26]. The
composition of royal jelly differs with the age and race of nurse bees as well as the regional and
seasonal conditions [24, 28]. RJ is one of the unsurpassed neutraceuticalin both traditional and
modern medicine because of its antibacterial [7], anti-fungal [12], antiviral [9], antitumor [30], anti-
diabetic[23], anti-inflammatory [13], vasodilative [30], hypotensive [22] and anti-
hypercholesterolemic [20, 21]activity.

Among these the most remarkable properties of RJ is its antimicrobial activity. Literature show
that RJ and its components such as royalisin, Jelleines[15], 10-hydroxy-decenoic acid
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(10-HDA) [8, 11]and MRJP1 [4]impart antibacterial activity against both Gram positive bacteriaand
Gram negative bacteria. The bactericidal activity of RJ was reported first time by McCleskey and
Melampy [16]. However the bioactive principle that provides the activity in RJ was not evident till the
identification of fatty acid 10 HDA by Blum et al. [3]. The content of HDA in RJ is considered as an
index of its quality [2]. It shows antibacterial activity against both Gram negative and Gram positive
bacteria. Melliou and Chinou, [18] identified the antibacterial activity of methanolic and
dicholoromethane extracts of RJ. They also found that the fatty acids derivatives 10-acetoxydecanoic
acid, trans -10- acetoxydec-2-enoic acid, 11-oxododecanoic acid, (11S)-hydroxydodecnoic acid,
(10R,11R)-dihydroxydodecanoic acid, 3,11-dihydroxydodecanoic acid, (119)-12-
dihydroxydodecanoichave antibacterial activity against Gram negative bacteria viz Escherichia coli,
Enterobacter cloacae, Klebsiellapneumoniae and Pseudomonas aeruginosa and Gram positive
bacteria, Staphylococcus aureus and Staphylcoccus epidermis and antifungal activity three fungus
Candida albcans, Candida tropicalis and Candida glabrata.

Studies byFujiwara et al. [7] revealed that apeptide in RJ, royalisinhas antibacterial activity
against Gram positive bacteria such as Lactobacillus, Bifidobacterium and Leuconstocat very low
concentrations of 1uM, but not against Gram negative bacteria. This protein is also involved in
defense mechanisms that protect honeybees against bacterial attack. It is one of the main proteins of
RJ accounting for 80% of the total RJ proteins [28].Bilikova et al.[1] reported the antibacterial effects
of royalisinagainst Gram positive bacteria, Bacillus subtilis and Paenibacillus larvae larvae.
Recombinant royalisinalso showed higher antibacterialactivity against Gram positive bacteria than
Gram negative bacteria [29]. Another peptide isolated from RJ, Jelleines I, Il and Il inhibit the
growth of bacteria but the activity was reduced when itsC and N terminals were modified
[25].Bactericidal activity of RJ varies with the geographical origin, the related botanical species and
the genetic variability between the colonies[6].

Antifungal activity of RJ was reported by Sauerwald et al. [27]. They investigated water
soluble proteins and peptides in RJ for antifungal activity. Bilikova et al. [1] reportedthat royalisinin
RJ provides antifungal activity against Botrytis cinerea.Koc et al. [12] investigatedthe antibacterial
activityof RJ against fungus, Candida albicans, Candida glabrata, Candida krusei and Trichosporon

Spp.

The main objective of this study was to evaluate the antimicrobial activity of RJ of A.cerana
in Kerala against various bacteria and fungus.

1. Materials and Methods
A. Sample collection

RJ was collected from the hives maintained at Meenachil Bee garden Pala, Kottayam, Kerala
and stored at -20 C until use.

B. Antimicrobial activity
Test microorganisms

The Gram positive bacteria: Bacillus subtilis MTCC 121 and Gram negative bacteria:
Salmonella typhimurium MTCC 98and Escherichia coliMTCCA40 obtained from the Microbial Type
Culture Collection (MTCC), The Institute of Microbial Technology, and Chandigarh, India were
grown in nutrient agar. The stock cultures were maintained at 4 C on Nutrient agar slants. Overnight
grown bacterial cultures on Nutrient broth adjusted to an optical density 0.5 McFarland turbidity
standard (approximately 1.5* 10® CFU/mL) [17].The fungal strains used as test organisms were
Aspergillusflavus, AsperigillusnigerandCandida albicansobtained from the collectionof clinical
isolates maintained at Department of Biotechnology, University of Kerala. The stock cultures were
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maintained at 4 C onSabourad Dextrose Agar and 48hrs grownfungal cultures were used as inoculum
for antifungal activity. The bacteria were selected on the basis of frequency of occurrence in human
infections.

c. Agar well diffusion method
Antibacterial activity

The antibacterial efficacy of the RJ was elucidated by agar well diffusion method[32]. The
bacterial cultures were spread on Muller-Hinton agar plates (MHA) and dried for 5 min. RJ was
diluted with sterile water to get a concentration of 20 mg/mL. The tests were conducted using 500ug
and 1000pg concentration of RJ. Wells of 4mm diameter were punctured on the plate using a sterile
well cutter and RJ were aseptically loaded onto the wells. Streptomycin and sterilized water were used
as positive and negative control respectively. The plates were incubated overnight at 37°C and the
diameter of the zone of inhibition was measured. The experiments were repeated as triplicate and the
average diameter was calculated.

Antifungal activity

The fungal cultures were swabbed uniformly on Sabourad Dextrose Agar (SDA) plates.
Wells of 4 mm were punched on the agarplates andtests were conducted using 500ug and 1000 ug
concentration of RJ. After 72 hrs of incubation at 37 ‘C, the diameter of the inhibition zone was
measured. All the assays were carried out in triplicates and the average diameter was calculated[32].

1. Results and Discussion

RJ was tested for antimicrobial activity against B. subtilis, E. coli and S. typhimurium, A.
flavus, A. niger and C. albicans which were represented in Fig.1. In the present study RJ exhibited
both antibacterial and antifungal activity a concentration of 1000 pg. The maximum antibacterial
activity was observed against B. subtilis (12 mm) followed by S. typhimurium(7 mm) and E.coli(5
mm) respectively. RJ had maximum antifungal activity against A. flavus(15 mm) and no inhibitory
activity was observed on A. niger and C. albicans.
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Fig.1:RJ samples showing antimicrobial activity: RJ1(500pg), RJ2(1000ug),S-streptomycin,P-
sterile distilled water.

A: Antibacterial activity of RJ against B. subtilis, B: Antibacterial activity of RJ against
E.coli, C: Antibacterial activity of RJ against S. typhimurium, D: Antifungal activity of RJ against
A.flavus, E: Antifungal activity of RJ against C. albicans, F: Antifungal activity of RJ against A.
niger.

The study demonstrates the effect of RJ from A. cerana againstbacteria and fungi. The present
results indicatethat RJ was more effective against Gram positive bacteria compared to Gram negative
bacteria.These results also agree with the studies of Fujiwara et al. [7]. Among the three tested
bacterial strainsRJ exhibited strong antibacterial activity against B. subtilisat a concentration of
1000pg compared to E. coli and S.typhimurium. Moselhy et al. [19]and Bilikova et al. [1]also
demonstrated the effects of RJ against B. subtilis.

RJshowedstrong antifungal activity against A.flavus, whichis the most common Aspergillusto
affect humans after A. fumigates, the causative agent of Aspergillosis in immune compromised
individuals.Patients with asthma, cystic fibrosis, diabetes mellitus, lung disease and on
immunosuppressive drugs are at a high risk of developing problems caused byAspergillus. It also
infects beneficial insects such as honeybees and developsinfections to crops such as maize and
peanuts and produce potent mycotoxins.

V. Conclusion

RJ is very important food with nutritional as well as biological and functional properties. The
results showed that RJ has both antimicrobial and antifungal activity. It is also confirmed that RJ
produced by A. cerana from Kerala is a good source of antimicrobial agents that can be used to treat
microbial infections.
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