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AGAINST PATHOGEN ESCHERICHIA COLI

Abstract

In the study was used a pathogen strain of E. coli, caused septicemia for ducks,
resistant for different antibacterial agents: Amoxicillin, Lincospectin, Chloramphenicol,
Doxycyclin, Enrofloxacin, Sulfonamides and Trimetoprim. Bacterial suspension of E.
coli icontaminated each from test solutions in TSB of royal jelly (n=6), mixes of royal
jelly and rape honey, and independent used rape honey (10—45% v/v). Have in mind
exactly counts of colonies before and after incubation from each of test substances
was calculated the percent of reduction up to 30 min, and after incubation (24 h
and 48 h). In almost all concentrations of royal jelly (10—-45 v/v), were found total
inhibition effect to E. coli. Mixes from royal jelly and rape honey (1:100) possessed
a higher antibacterial effect, compared with independent use of rape honey. Up to
45% (v/v), rape honey does not cause total antibacterial reduction. Royal jelly and
mixes from royal jelly and rape honey have potential as alternative therapeutics
agents against resistant for antibiotics pathogen strains of E. coli.
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Opuiunanuu pag

IN VITRO AHTHUBAKTEPHJCKA AKTHBHOCT MATHYHOTI
MJTEYA ITPOTHUB ITATOT'EHA ESCHERICHIA COLI

Kparak cagpxaj

Y ctynuju je kopuurheH naroreHu coj E. coli, KOju je U3a3Bao CENTUKEMU]jY MaTaka,
Y KOjH je OTIIOpaH Ha pPas3lnynTe aHTUOAKTEePHjCKE areHce: aMOKCULIUINH, JIMHKOCIIEe-
KTHH, XJIOpaM(EeHUKOJ, JOKCULIMKJINH, eHPO(I0KCAlUH, CyI(OHaMuie U TPUMETOI-
puM. bakrepujckum cycneHsujama E. coli koHTaMUHUPaHe Cy cBe TecT comyuuje TCh
(TpUNTOH coja OyjoHa) MaTU4YHOr Mieda (H = 6), MELIaBUHE MJIeYa U PENUHOT MeJa,
Kao u penuHor mepa (10%—45% B/B). Umajyhu Ha yMy TauaH Opoj KosiOHHja mpe U
nocse uHKydaluje of cBake TecT CyICTaHLMje je U3padyHaT IpoLeHaT pefyKuuje 10
30 MuH., 1 mocse uHKydauuje (24 yaca u 48 yacosa). Y CKOpO CBUM KOHIIEHTpallkjaMa
miteva (10%—45% B/B) mpoHaheHu cy TOTaaHU UHXUOULIMOHU epeKTu Ha pacT E. coli.
MemasrHa mieda u penuHor mega (1: 100) nmocenosana je Behe aHTMDaKTEpHjCKO
nejcTBo y nopehemy ca He3aBUCHOM ynoTpedbom penuHor meaa. 1o 45% (B/B), penuH
MeJl He M3a3MBa CMameme YKyMHe aHTUDaKTepHjcke penykuuje. Mied U meliaBUHA
MJleYa ¥ PENUHOI MeJa MMajy MOTeHLHjaa Kao aJTepHATUBHU TepaneyTCKH areHCH
npotuB E. coli, K0ja je pe3ucTeHTHa Ha aHTUOHUOTHKE.

KibyuyHe peuu: MaTUUHU MJled, penula mel, aHTudaktepujck, E. coli.

INTRODUCTION/ YBOJ

The antibacterial action of honey was

hydrogen peroxide production and
the presence of other phytochemical

reported for the first time in 1892 (Van
Ketel, 1892). The antibacterial effect
of honey, mostly against gram-positive
bacteria, is very well documented (Molan,
1992a; 1992b; Bogdanov, 1997; Molan,
1997).

The antimicrobial activity of honey
is attributed largely to osmolarity, pH,

components. In vivo, such activity may
occur due to a synergistic relationship
between any of these components rather
than a single entity (Mavric et al., 2008).
It was found, that the honey acids and low
pH exert the main antibacterial factors
(Bogdanov, 1997).

Pathogen strains of E. coli are often
case agents for intestinal infections



16

BerepuHapckH xypHan Pemybnuke Cpncke

Veterinary Journal of Republic of Srpska (bama JIyka-Banja Luka), Boi/Vol.XIV, 6p/No.1, 1-142, 2014

JI. JUHKOB U cap.:

In vitro antibacterial activity of royal gelly against pathogen escherichia coli

for animals and humans. According
spectrophotometric studies, the MIC,y
(the lowest concentration of test material
which results in 100% inhibition of
growth) value for E. coli to manuka honey
was 12,5% (v/v), (Patton et al., 2006).

Some authors found that growth of E.
coli was completely inhibited by 30—100%
honey concentrations (Noori and Al-
Waili, 2004). In other study antibacterial
activity of 13 types honeys were tested
at four concentrations (10%, 5%, 2,5%,
and 1% w/v), against E. coli. It was found
that several honeys can inhibit E. coli
and may have potential as therapeutic
honeys (Wilkinson and Cavanagh, 2005).
As the potential role for honey as a topical
agent to manage surgical site or infections
is increasingly acknowledged and other
types of honeys need to be assessed and
evaluated (Gethin and Cowman, 2008).

The hypopharyngeal glands of the
honeybee (Apis mellifera L.) produces royal
jelly (RJ) that is essential to feed and raise
broods and queens (Li et al., 2010). RJ
may cause allergic reactions in humans,
asthma, to even fatal anaphylaxis, thus
this product remains unaffordable in most
countries (Leung et al., 1997; Lombardi et
al., 1998; Takahama and Shimazu, 2006).

From the other hand, it was found more
positive effect of RJ: imunostimulating,
activating vegetative and central neural
systems etc. The main RJ acid, 10-hydroxy-
2-decenoic acid (10-HDA), is known to
have high antibiotic effect (Blum et al.,
1959; Melliou and Chinou, 2005).

Research suggests that the 10-HDA
found in RJ may inhibit the vascularization
of tumors (Izuta et al., 2007).

Recently, it was found specific
antibacterial peptide Royalisin in RJ,
displayed certain antibacterial activities
against Gram-positive bacteria (Shen et
al., 2010).

It was found a few studies about
antibacterial effect of RJ to Gram-negative
microorganisms (Shirzad et al., 2007). E.
coli have been used to determine the
minimum inhibitory concentration (MIC)
of a freshly reaped RJ. The MIC of RJ
against E. coli was 2% (v/v), (Boukraa et
al., 2009).

In available references not found
studies for effect of royal jelly for resistant
for antibacterial agents strains of E. coli,
case agents for septicemia for animals.

To avoid acid taste and alergic
reactions after consumption of royal
jelly many producers recommend mixing
of this product with honey, mainly in
proportin 1:100. In available references
not found studies about exactly degrees
of antibacterial activity from this mix for
pathogen for animals strains of E.coli..

In many studies for detection of
antibacterial activities of honey was used
agar well diffusion method (Al Jabri et
al., 2005).

Usefulness of agar well diffusion
method must be interpreted with clear
criterions. To the moment some authors
used measuring the clear zone around
the well, and expressed in phenol
concentration possessing equivalent
activity (Baltrusaityte et al., 2007).

On the other side standards for methods
required for microbiological testing of
foods for pathogens used incubation that
make objective detection of pathogens.
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Only alive cells of microorganisms could
survive and made colonies. This is the
principle, required for microbiological
testing of foods in Europe (Commission
regulation (EC) No 1441/2007).

This arguments were used from
as to investigate a new principle for
antibacterial activity testing for bee
products (Stratev et al., 2012).

In our study we use the rape honey
because of findings, that the antimicrobial
activity of rape honey is higher, similar
to that of honeydew honey (Bogdanov,
1997) — a little-known fact, which would
be useful of consumers. The potential for
production of the additionally processed
finely crystallised rape honey, which is
especially attractive for many consumers,
is also substantial.

Thus, the aims of our study were to
found by microbiological method the Real
Bactericidal Concentration (RBC) or 100%
inhibition (0 CFU/ml), of rape honey,
mixes from royal jelly with rape honey
(10,20,30 and 45%pv/v), and independent
used royal gelly, to pathogen strain of E.
coli, caused septicemia for ducks, resistant
for different antibacterial agents.

MATERIALS AND
METHODS/ MATEPHUJAJIN
U METOOE

1. Test substances

The tested rape bee honey samples
were obtained from beekeepers owning
many hives (from 50 to 210), immediately
after the flowering of rape (the
centrifugation of honey was performed
in June) in different regions of the Stara
Zagora district, Bulgaria. During the
honey collection period, bees were not

supplemented with carbohydrate syrups
or treated with antimicrobial drugs.
Until the analysis, samples were kept at
refrigerator conditions (0—4°C).

Water content, pH, free acidity,
electrical conductivity, diastase and
invertase activity, specific optical
activity and hydroxymethylfurfurol
(HMF) content were assayed as per the
harmonized methods of the European
honey commission (Bogdanov et al., 1997).
The botanical origin of the samples was
established by their melissopalynological,
organoleptic, physical and chemical
characteristics (von der Ohe et al., 2004;
Oddo et al., 2004)

All data referring to physical and
chemical parameters of rape honey were
statistically processed by the Student’s t-
test and presented as mean and standard
deviation (SD) (table 2).

Used in the study royal jelly (n=6),
was pipette directly from queens cells.
The following parameters of samples were
determined: sugars (fructose, glucose,
sucrose by HPLC after Sesta (2006);
proteins by Folin-Ciocalteu reagent; water
content by refractometer; dry matter of
the sample was obtained by subtracting
the water content from 100; pH values
— potentiometricaly by pH meter model
Mi 150 (1% water solution of royal
jelly); total acidity by titration with 0.1
n NaOH according to ON 2576693-84
(ON 2576693-84. Fresh and lyophilized
royal jelly (Bg); electrical conductivity
of 1% water solution of royal jelly by
conductimeter (Bogdanov et al., 1997)
(table 3).

From some authors only storage
of royal jelly in frozen state prevents
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decomposition of biologically active
proteins and thus royal jelly should be
frozen as soon as it is harvested (Li et al.,
2007). For our experiments royal jelly was
stored prior to analyze in the dark bottle
in frozen conditions (-20°C).

Immediately before conducting
microbiological assays in order to aid
pipetting during preparation of diluted
honey solutions, all test substances
were adjusted to 40°C in a water bath.
Solutions containing 10, 20, 30, 40 and
45% (v/v) from each of test substances
were prepared in sterile TSB. To prevent
photodegradation of glucose oxidase,
conected with antimicrobial activity in
honey (Bogdanov, 1997), all honey samples
and mix from royal jelly and rape honey,
were stored in the dark and dilutions were
prepared immediately prior to testing
(Sherlock et al., 2010).

2. Microbiological survey

In the study was used a pathogen
strain of E. coli, caused septicemia for
ducks, resistant for different antibacterial
agents: Amoxicillin, Lincospectin,
Chloramphenicol, Doxycyclin,
Enrofloxacin, Sulfonamides and
Trimetoprim (NCCLS, 2002).

Bacterial suspension was with density
0,5 McFarland and be prepared from 24
h bacterial culture of E. coli, by taking
3—4 colonies and dissolving in 0,85%
sterile saline solution. Received bacterial
suspension was with approximate
concentration 1,5x10% CFU/ml. From
suspension were prepared tenfold
dilutions with sterile Triptic Soy Broth
(TSB), (Merck), at to 10’. For detection
of exactly count of E.coli from each of
dilutions (1 ml) was made cultivation

with ChromoCult ® TBX Agar (Merck),
followed by incubation with 37°C for 24 h.

Used quantity of 0,6 ml for diluted
test suspension of E. coli in each from test
solutions in TSB (11.4 ml), maintain the
mean final concentration of log 1,9-2,11
CFU/ml (table 3).

This microbiological survey was done
up to 30 min after inoculation (without
incubation), and after 24 h and 48 h
incubation at 37°C from all dilutionsin TSB
of contaminated with bacterial suspense
test substances. With a view to calculate
percent of reduction we adopt as 100%
the initial (up to 30 min) and bacterial
count after 24 h incubation in positive
controls. Have in mind exactly counts of
colonies before and after incubation, from
each of test substances was calculated the
percent of reduction (table 1).

RESULTS/ PE3YJITATH

After 30 min before incubation of
samples were found log 0,3-0,78 CFU/
ml of E.coli. This is below data for positive
controls (log 1,9-2,11 CFU/ml) (table 1).

In almost all concentrations of royal
jelly (10-45 v/v) were found total inhibition
effect to E.coli. Only for sample 2 in 10%
(v/v) after 24 h and 48 incubation was
found higher content of E.coli. This could
be connected with content of sugars in
this sample. Five from samples of royal
jelly have a higher content of glucose, but
only sample 2 a higher content of fructose
(table 2). A higher contamination with
E.coli in this case also could explain a
final multiplication in 10% concentration
of royal jelly (log > 8 and 7,4 CFU/ml)
(table 1).
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DISCUSSION/ JUCKYCHJA

Physico-chemical parameters of
Bulgarian’s rape honey are comparable
to those reported in the literature and
in accordance with European quality
standards (Bogdanov, 1997). Active

acidity values were lower (3,232) than
data reported by Devillers et al. (2004)
— 4,019, and than European rape honey
from 2004 — from 3,9 to 4,1 (Piaza and
Oddo, 2004), and could be related to the
organoleptically established slightly acid
taste (table 2).

Table 2. Quality parameters of rape honey

References
Quality parameters Results Devillers Piaza and
et al., 2004 Oddo, 2004
Water content (%) X 16,8 18,46 -
SD + 0,2108 + 0.655 -
Min 16,6 17,00 14,7
Max 17 19.80 21,3
p<0,05
Free acidity (meq.kg™) | X 36,3 10,66 9,4-22
SD + 1,1595 | £1,318 -
Min 35 6,510 -
Max 38 12,30 -
p<0.05 -
X 3,232 4,019 39-41
SD #+0,01032 | £0,119 -
pH Min 3,22 3,700 -
Max 3,25 4,260 -
p<0.05
Conductivity (mS.cm™) | X 0,128 0,2031 0,14 - 0,34
SD +0,00105 | £0,4435 -
Min 0,127 0,110 -
Max 0,13 0,269 -
p=0.4979
Diastase activity (Ghote), | X 12,9 26,85 10 - 46,6
(DN) SD +0,1051 + 5,911 -
Min 12,8 11,20 -
Max 13,1 36,80 -
p<0.05
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Hydroxymethilfurfurol | X 14,89 3,196
(HMF), (mg.kg ") SD +0,3528 | * 1,665 i
Min 144 0,210 )
Max 15,36 5,950 )
p<0.05
Invertase activity (IN) | X 10,643 IN [ 132,9 U/kg 77,1 U/kg
SD +0,0241 +33,8 -
Min 10,62 [von der Ohe 39,7
Max 10,69 W., von der Ohe| 50,7
K. (1996)] [Krauze and

Zalewski (1991)]

Specific optical rotation, | X  (-) 12

[a] 2 SD +0,8164
Min (-) 11 - -
Max (-) 13

The minimal and maximal values of the et al. (2009). They are comparable with
main components of royal jelly samples those of royal jelly samples produced in
are in the limits proposed from Sabatiny  other countries (Balkanska et al., 2012).

Table 3. Quality parameters of royal jelly samples (Balkanska et al., 2012)

Total Electrical
Sample Water acidity, conductivi Proteins | Fructose | Glucose | Sucrose
N(I)) content,| pH ml 0,1n S/cm ty % % % %
% NaOH/g | ¥
1 65,10 | 3,20 4,23 223 14,92 4,14 3,69 2,82
2 64,80 | 3,50 3,96 211 12,46 5,00 4,54 1,94
3 63,10 | 3,60 3,68 194 12,92 4,12 3,75 5,08
4 65,80 | 3,70 2,48 173 12,62 3,64 4,04 3,44
5 63,30 | 3,80 4,23 180 13,08 4,19 2,69 2,28
6 65,30 | 3,70 3,86 181 12,23 4,27 5,87 2,74

Mixes from royal jelly and rape honey =~ were found 100% inhibition after 24
(1:100) possessed a higher antibacterial and 48 h, but in rape honey after 24
effect compared with independent use h — 100% inhibition, but after 48 h
of rape honey. In 40 and 45 % (v/v) were found different log reduction of
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E.coli (88,8-92,22%). This indicate that
independent use of rape honey not have
total antibacterial effect on pathogen
strain of E.coli.

CONCLUSIONS/ 3AK/bYYILIH

Royal jelly and mixes from royal
jelly and rape honey have potential as
alternative therapeutics agents against
pathogen strains of E.coli, resistant for
antibiotics. Before this have to be done
testing for allergy reactions (Leung et al.,
1997; Lombardi et al., 1998; Takahama
and Shimazu, 2006).
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