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The purpose of the work was to study the impact of stimulating products in the spring and autumn feeding of the
bee families. More specifically, on the chemical composition of the worker bees body's of Apis mellifera L. The study
was conducted in the beekeeping seasons (spring and autumn) in 2011 and 2012 at the experimental apiary of the
Agricultural and Stockbreeding Experimental Station (ASES) — Smolyan, and at the apiary of beekeeping farm "Mitevi"
in Smolyan. The bee families were fed with the products "Vita Feed Gold" (includes natural extract of beet and molasses
in distilled water), "Apidas" (consisting of plant extracts), "Oligofosi" (contains amino acids) and "Anolyte-7" (elec-
trochemically activated aqueous solution). Moisture (%), crude protein (%), crude fats (%) and ash contents (%) in the
bee body are defined. During the spring the higher contents of crude protein and fat in the bee body of bee families
received stimulating products "Vita Feed Gold" (in the apiary of ASES — Smolyan), "Apidas" and "Oligofosi" (apiary
beekeeping farm "Mitevi") were found in comparison to the bee body of the bees from the control group. At the end of
the beekeeping season the higher (relative to the control group bee families) are the protein and fat contents in the bee
body which are received with the food "Apidas" and "Oligofosi". The use of activated water "Anolyte-7" as a sugar
solvent leads to accumulation of protein and fat reserves in the bee body in the autumn feeding of the bee colonies. No
significant differences in the ash contents of the bee body were found, irrespective of the stimulatory product and the
season.
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BJINJAHHME BP3 XEMHUCKHOT COCTAB HA TEJIOTO HA ITYEJIUTE PABOTHUYKHA
(APIS MELLIFERA L.) XPAHETHU CO CTUMYJINPAYKH NTPOU3BOIU

IlenTta Ha oBa HcHMTYBame Oellle 1a ce MPOyYH BIMjaHMETO HA CTUMYJIUPAYKUTE MPOU3BOAU BO MPOJIETHOTO U
€CEHCKOTO XpaHEHE Ha ITYeIHUTE ceMejcTBa. I1I0KOHKPETHO, Ha XEMUCKHOT COCTAB Ha TEJIOTO HA MUETUTE PAOOTHUYKU
on Apis mellifera L. Ctyaujata Gele cripoBelieHa BO IMYENHUTE ce30HU (1poneT u eceH) Bo 2011 u 2012 roxuna Bo
eKCIIepHMEHTalHATa [TYelIapHUNA Ha 3eMjOJIEIICKaTa U CTOYapcKaTa ekcrepuMenTanHa cranuna (ASES) Bo Cmonjas u
Bo muenapHunara ,,Muresn” Bo Cmomjan. [Tuennure cemejctBa Oea xpaHeTn co mpomsBoaute ,,Vita Feed Gold™
(TIpUpOZieH eKCTPAKT Off Pelka M Menaca BO JEeCTUIIMpaHa BoAa), ,,Apidas® (ce cocTOM 0l paCTUTENHU €KCTPAKTH),
,,Oligofosi (conpu aMUHOKHCENMHH) U ,,Anolyte-7* (e1eKTpOXEMUCKH aKTHBUPAH BOJEH pacTBop). Onpenenenu ce
Bnarata (%), cypoBute mpoTeunu (%), cypoBute MacTH (%) u coapkuHaTa Ha nenein (%) Bo TenoTo Ha muyenure. Bo
TEKOT Ha IpojerTa Oelle 3a0enexaHa MOBUCOKA COAPIKMHA HA CYpOBH NIPOTEUHU U MACTH BO TEJIOTO HA ITYEITHTE O]
IYETHATE CEMEjCTBa KOM J0OUBaJle CTUMYNIMPAUKH Hpou3Boau ,,Vita Feed Gold* (Bo muenmapHuuara Ha ASES Bo
Cmomjan), ,,Apidas* u ,,Oligofosi* (mgemapcka dapma ,,MureBu ‘) Bo criopesida co TEIOTO Ha ITYEIHTE O] KOHTPOIHATA
rpyna. Ha xpajoT Ha muenHaTa ce30Ha, MOBHMCOKAa (BO OJHOC Ha KOHTPOJHATa Ipyma MUEIHH ceMejcTBa) Oere
COZIp’KMHATa HAa MPOTEMHU M MACTU BO TEJIOTO HA IYENIUTE KOM CO XpaHaTa poOuBane ,,Apidas® u ,Oligofosi“.
VYnorpebara Ha akTUBHpaHa Boaa ,,Anolyte-7° kako IIeKepeH pacTBOp JOBeNa 10 aKyMmynalja Ha pe3epBU Ha
HPOTEHHU M MaCTH BO TEJIOTO Ha ITYEIIUTE NP ECEHCKOTO XPaHEeH¢ Ha MUEITHUTE KoNoHUH. He ce 3a0enexanu 3Ha4ajHU
Pa3IUKU BO COAP)KUHATA HA IEMell BO TEJOTO Ha IMYENHTe, Oe3 orjesl Ha CTUMYIMPauKUOT IIPOU3BOJ U CE30HATA.

Kay4ynu 300poBH: XpaHeme Ha ITYeNH, MIETHO CEMEjCTBO, ,, Vita Feed Gold®, ,,Anolyte-7%, ,,Apidas®, ,,Oligofosi*
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INTRODUCTION

For their normal living honey bees require
complete nutrition with enough protein, fats, carbo-
hydrates, vitamins and minerals. The honey bees re-
ceive all necessary nutrients with the natural foods
(nectar, bee honey, honeydew, bee pollen, royal
jelly). The bee pollen contains all necessary ingre-
dients for the growth and development of the bee,
for the proper function of the wax and the hypopha-
ryngeal glands and the syntesis of enzymes and nu-
trients. These ingredients are proteins, amino acids,
fats, carbohydrates, vitamins, minerals, enzymes
and hormones (Crailsheim, 1990; Lebedev, 1991).

The honey bees collect, transport and store
their food on their own. For the normal development
of the bee families in the crisis periods some addi-
tional feeding is needed. Most commonly, bee
honey, different concentration of sugar solution and
inverted sugar solution are used.

In the recent years, in the Bulgarian beekeep-
ing, alternative products have been tested in the
spring and autumn feeding of the bee families based
on biologically active substances from different
plants: essential oils, plant extracts and organic ac-
ids. The spring activities in the raising and the feed-
ing of the bee families are connected to maximum
amount of bees and cupped bee brood in the prepa-
ration for the main bee pasture (Nenchev, 2010).

For the climactic conditions between the mid-
dle of August and the end of October in Bulgaria,
the bee families should have a sufficient amount of
physiologically young bees which are hatched in the
autumn. They should have a well-developed fat
body to survive successfully during the winter
(Nenchev et al., 2002; Bijev 2005).

The purpose of the work was to study the im-
pact of stimulating products in the spring and au-
tumn feeding of the bee families. More specifically,
on the chemical composition of the worker bees
body's of Apis mellifera L.

MATERIALS AND METHODS

1. Materials

The experiments included the local bee colo-
nies of Apis mellifera L. settled in Langstrot-Rut
(multihull) hives.

For feeding the bee families the products "Vita
Feed Gold", "Apidas", "Oligofosi" and "Anolyte-7"
were used.

"Vita Feed Gold" is a liquid concentrated food
for bees made from natural extracts of beet and mo-
lasses in distilled water. Its purpose is to stimulate
the growth and the development of the bee colonies.
It has scientifically proven effect to reduce the num-
ber of spores of Nosema apis. It has a marked posi-
tive effect in the treatment of diarrhea. It can be used
any time of the year but the best effect is achieved
if it is applied in spring or autumn on the weakened
bee families. For stimulation of the bee families a
solution of 10 ml of "Vita Feed Gold" and 990 ml
of sugar solution (1:1) is prepared.

"Apidas" is a Georgian preparation of herbal
extracts. It is a dark liquid with unpleasant odor. It
is easily digested by the bees with sugar solution
1 : 1. The product was applied in a single dose of 5
ml to 500 ml of sugar solution per bee family.

"Oligofosi" is a Georgian preparation based on
amino acids. It is a dark liquid with unpleasant odor.
It is easily digested by the bees with sugar solution
1 : 1. It was applied in a single dose of 5 ml to 500
ml of sugar solution per bee family.

"Anolyte-7" is a colorless liquid with charac-
teristic odor of oxidants. The active principles in the
anolyte are metastable mixture chlorine-oxygenous
and peroxide compounds which in the period of its
relaxation change their relative concentrations. Af-
ter this period the anolyte returns to its original con-
dition — a low-mineralized aqueous solution.

2. Methods

2.1. Research 2011

The spring stimulating feeding was conducted
during the period 8. 4. — 6. 6. 2011. The experiment
was conducted at two apiaries: ASES apiary and
Mitevi's bee farm in Smolyan. The autumn feeding
is carried out from 1. 8. to 28. 09. 2011 at ASES
apiary.

2.1.1. Bee family groups: A total of 6 groups
were formed — 2 control groups (for each apiary per
one) and 4 experimental with 5 bee families per
group, equal in quantity of bees (strength), brood
and food supplies. The autumn feeding was con-
ducted at one apiary with 5 groups of bee families
(1 control and 4 experimental).

The feeding of the colony was carried out by
the following scheme:

¢ Control group — feeding with sugar solution
(1 : 1) without additives;
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e Experimental group — feeding with the addi-
tion of "Vita Feed Gold" at a dose of 10 ml/l
sugar solution (1 : 1);

e Experimental group — nourishing by adding
"Apidas" in a single dose of 5 ml to 500 ml of
sugar solution;

e Experimental group — nourishing by adding
"Oligofosi" in a single dose of 5 ml to 500 ml
of sugar solution;

¢ Experimental group — feeding with "Anolyte-
7". The solution is prepared from sucrose and
anolyte (1 : 1). For each bee colony a total of
5 liters sugar solution is provided in the feed-
ers of the hives in 500 ml at intervals of 2 — 3
days.

2.2. Research 2012

2.2.1. Bee family groups: For each experi-
mental period 1 control and 4 experimental groups
with 5 bee families were formed.

2.2.2. Feeding of the bee families: The feed-
ing of the bee families was done under the same
scheme and with the same amount of food as in
2011.

2.3. Determination of the worker bees body’s
chemical composition

The bee body samples for chemical analysis
were taken at the end of the spring and autumn ex-
perimental periods after the end of the stimulating
feeding.

The samples with worker bees were collected
from each bee family and from different honeyco-
mbs. The samples were stored in a freezer (-20 °C)
until the analysis.

The analyses for the chemical composition of
the worker bees body' were carried out at the Re-
search Laboratory of the Faculty of Agriculture at
Trakia University, Stara Zagora. The following pa-
rameters were determined:

® Moisture (%) and ash (%) — weight analysis
(gravimetry) according to BDS — SR ISO

5984;

e Protein (%) — Keldahl method, BDS — SR
ISO 5983;

e Fats (%) — Soxhlet extraction method, BDS —
SR ISO 6492.

The obtained results were processed sta-
tistically using Excel.
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RESULTS AND DISCUSSION

1. Chemical composition of the worker bees
body's in 2011

Spring period

The chemical composition of the worker bees
body’s in spring 2011 is shown in Table 1. The data
show that the dry matter contents for the bee sam-
ples from ASES apiary range from 31.25 + 0.63%
("Vita Feed Gold") to 36.95 + 0.80% (control
group). Similar to the control group are the dry mat-
ter values of the bees fed with "Anolit-7" (Table 1).

From the results obtained (Table 1), the crude
protein contents from the control group and the bee
families fed with "Anolyte-7" and "Vita Feed Gold"
varied in a narrow range from 45.52 + 0.35% to
51.71 = 0.33%. The statistically significant differ-
ences are at p < 0.05.

The mean values for the crude fats in the bee
body were similar to those of the control group and
the group receiving “Vita Feed Gold" (5.03 £ 0.15%
and 5.86 + 0.17%, respectively). They are relatively
low in the bees fed with "Anolyte-7" (3.86 +
0.18%). The statistical difference (p < 0.01) be-
tween the groups was as follow: Control group —
"Anolyte-7", Control group — "Vita Feed Gold",
"Anolyte-7" — "Vita Feed Gold".

The comparative analysis of the data (Table 1)
shows that the bee samples from families stimulat-
ing with "Vita Feed Gold" (from ASES apiary) dif-
fer from the other bee family groups included in the
study in terms of crude protein and crude fats. The
crude protein and crude fats values in the bee bodies
of this group are higher compared to the control
group samples.

The minimum dry matter content in the bee
families from Mitevi's bee farm was established for
the bee samples receiving "Apidas" (29.42 + 1.08%)
and the maximum value for the bees stimulated with
"Oligofosi" (36.62 £ 0.51%) (Table 1).

The results obtained show higher crude protein
values in the bee body from the experimental groups
(fed with "Apidas" and "Oligophosi") versus the
control group samples. A maximum value for crude
fats was established for bee families receiving "Ap-
idas" with their food (6.76 + 0.06%). Identical val-
ues were determined for the control group and the
group stimulating with "Oligofosi" (5.03 £ 0.06%
and 5.83 £ 0.07%, respectively).

Concerning the parameters crude protein and
crude fats in the bees body's the significant differ-
ences (p < 0.05) were found between the control
groups — "Apidas" and "Apidas" — "Oligofosi".
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Table 1
Chemical composition of the worker bees body's — spring 2011

Parameters Groups

Chemical Control . “Vita Feed Gold* A 1w - Significant differences

composition ©) Anolyte-7 (VEG) Apidas Oligofosi

ASES apiary — Smolyan

Moisture, % 63.0540.80 64.70+1.23 68.74+0.63

Dry matter, %  36.95+0.80 35.29+1.23 31.2540.63

Crude protein,  45.52+0.35 48.31+0.69 51.73+0.33 C - "Anolyte-7"*; C —

%o VEG**; "Anolyte-7" —
VEG**

Crude fats, % 5.03£0.15  3.86+0.18 5.86+0.17 C - "Anolyte-7"*; C —
VEG**; "Anolyte-7" — VFG
kg

Ash, % 1.1240.02  1.13+0.03 1.21+0.01 NS

Mitevi's bee farm — Smolyan

Moisture, % 67.80+0.78 70.57+1.08  63.37+0.51

Dry matter, %  32.19+0.78 29.42+1.08  36.62+0.51

Crude protein,  51.04+0.63 64.60+0.92  53.71+0.28 C —"Apidas"*;

% "Apidas" — "Oligofosi"*

Crude fats, % 5.03£0.06 6.76+0.06 5.83+0.07 C —"Apidas"*;
"Apidas" — "Oligofosi"*

Ash, % 1.3440.05 1.1840.06 1.25+0.03 NS

#p <0.05;%*%p < 0.01; ***p < 0.001; NS — not significant

The data from Table 1 show comparable val-
ues for the ash contents of the bees body's for the
both apiaries — ASES apiary from 1.12 £+ 0.02% to
1.21 £ 0.01% and for the bee samples from Mitevi's
bee farm — from 1.18 + 0.06% to 1.34 + 0.05%. The
differences for the ash contents between the groups
in the two apiaries are not significant.

Based on the aggregated data for the both api-
aries, high contents of crude protein and crude fats
can be commented on the bee samples from families
receiving "Vita Feed Gold" and "Apidas" compared
to the control groups.

Autumn period

The chemical composition of worker bees dur-
ing the autumn experiment is shown in Table 2.

The results obtained show that comparable
values for the moisture and dry matter have been
found for the all bee family groups.

Table 2 shows that the bees receiving sugar so-
lution and "Anolyte-7" have the highest crude pro-
tein values. Similar to the maximum value were re-

ported for the bees stimulating with "Apidas". For
the bee samples fed with "Vita Feed Gold" the min-
imum value was reported. The differences between
the groups "Anolit-7" — VFG and VFG - "Adidas"
are statistically significant at p <0.05.

The lowest crude fats values in the bee body
were obtained from bees fed with "Apidas" and "Ol-
igofosi" with the sugar solution 4.78 + 0.16% and
4.68 £ 0.10%, respectively. The maximum value
was reported in the bee families receiving "Anolyte-
7" (5.52 £ 0.12%). The differences between the
groups "Anolit-7" — "Apidas" and "Anolyte-7" —
"Oligofosi" are statistically significant at p < 0.05.

The results obtained for the ash content are
similar from 1.11 £ 0.07% to 1.23 + 0.09% but they
are not statistically significant.

The results show that the used of activated wa-
ter "Anolyte-7" for the preparation of sugar solution
and the autumn feeding of the bee families leads to
the accumulation of protein and fat reserves in the
worker bee body's. This is especially important for
the honey bees hatching at the end of the beekeeping
season which will remain to wintering.
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Table 2
Chemical composition of the worker bees body's — autumn 2011
Groups
Composition Significant differences
Control "Anolyte-7" "Vita Feed Gold" (VFG) "Apidas"  "Oligofosi"

Moisture, % 67.50£0.23  67.40+0.01 67.10+0.62 67.78+0.80 67.83+0.11

Dry matter, % 32.50+0.23  32.59+0.01 32.89+0.62 32.21+0.80 32.16+0.11

Crude protein, % 50.63+0.07  52.55+1.11 47.33+0.40 51.2240.21 50.57+0.21  "Anolyte-7" — VFG*
VFG - "Apidas"*

Crude fats, % 5.01+0.06 5.5240.12 5.00+0.04 4.78+0.16  4.68+0.10  "Anolyte-7" — "Apidas"*
"Anolyte-7" — "Oligofosi"*

Ash, % 1.11£0.07 1.14+0.07 1.23+0.08 1.23£0.09  1.18+0.06 NS

*p<0.05; **p<0.01; ***p<0.001; NS — not significant

2. Chemical composition of the worker bees
body's in 2012

Spring period

Table 3 presents the data for the chemical com-
position of the worker bees' body during the spring
period 2012. The data show that the dry matter con-
tent of the bee samples for the all groups varies in a
narrow range from 29.76 + 1.98% ("Oligofosi") to
33.31 £1.11% ("Apidas").

The results obtained (Table 3) show that the
reported crude protein content from the bee samples

fed with "Apidas" has the highest value (56.20 +
1.52%). The lowest values are on the control group
(34.80 £ 0.49%). This value is 1.6 times less than
the same value in the bee families receiving "Api-
das". The average crude fats values in the bee body
were similar to those of the control group and those
receiving "Vita Feed Gold" (4.21 £ 0.33% and 4.09
+ 0.35%, respectively). The highest result was ob-
tained for the bee families fed with "Oligofosi"
(9.01 £ 0.60%). From average to high significant
level of the obtained differences was established
(Table. 3). Not significant differences were found
for the ash contents in the bee body.

Table 3
Chemical composition of the worker bees body's — spring 2012
Groups
Composition Significant differences
Control  "Anolyte-7"  "Vita Feed Gold" (VFG) "Apidas"  "Oligofosi"

Moisture, % 68.08+0.71  69.11+0.62 66.74£1.02 66.69+1.11  70.24+1.98

Dry matter, % 31.9240.71  30.89+0.62 33.26+1.02 33.3141.11  29.76£1.98
C-"Anolyte-7"*%*;
C-"Apidas"**;

Crude protein, %  34.80+0.49  48.471.00 35.1140.25 51.8742.97 56204152 G Oligofosi™**;
VFEG-"Anolyte-7"*%;
VFG-"Apidas"**;
VFG-"Oligofosi"***
C-"Anolyte-7"*%*;
C-"Apidas"**;

Crude fats, % 421:033  8.07+0.99 4.09£0.35 7.55:0.67  9.01x0.60 C Oligofosi™**;
VFG-"Anolyte-7"*%*;
VFG-"Apidas"**;
VFG-"0Oligofosi"***

Ash, % 1.24+0.04 1.21£0.02 1.23+0.06 1.21£0.06 1.47+£0.07 NS

*p <0.05; *¥p <0.01; ***p < 0.001; NS — not significant
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Autumn period

The chemical composition of the worker bees
body's in autumn 2012 is presented in Table 4.

The results obtained show that the moisture
and dry matter have comparable values. This ten-
dency is repeated in the experiment in 2011.

The highest crude protein value (36.05 £ 1.71
%) was received in the bee families fed with the
product "Apidas". In the others bee family groups
the values obtained are commensurate and they do
not depend on the feeding type (Table 4).

In autumn 2012, the lowest crude fats value
(3.84+0.18%) was found in the control group sam-
ples. The highest value was determined for the bee
families fed with "Oligofosi" (4.31£0.29%).

As a conclusion, in autumn 2012 the differ-
ences in the results between the bee family groups
are not significant.

Based on the results from the two years the
high crude protein and crude fats contents can be
commented on the bee samples from bee families
receiving with their food "Vita Feed Gold", "Api-
das" and "Anolyte-7", compared to the control
groups. The results obtained for the stimulating im-
pact of "Vita Feed Gold" and "Apidas" are similar
to the results of Shumkova and Zhelyazkova (2013,
2015). The authors found positive effects of these

preparations on the development of the bee families
and degree of development of the hypopharyngeal
and thoracic glands of the worker bees.

The positive impact for the application of
"Anolyte-7 is complemented by the results of Gur-
gulova et al. (2011) for enhancing the bee immune
defense and honey production. Also, it is useful for
the effective control of some bee diseases using
electrochemically activated aqueous solutions.

The results for the chemical composition of the
worker bees body's give us a reason to comment that
the bees from the groups with higher crude protein
and crude fats have enough reserve substances. This
can guarantee the successful wintering of the bee
family.

The results obtained and the results from other
studies in our country for plant-based products
("Vita Feed Gold" and "Apidas") and "Anolyte-7"
(electrochemically activated aqueous solution) are
important for the beekeeping and also for the bio-
logical beekeeping (Gurgulova et al., 2006;
Nenchev et al., 2006; Gurgulova et al., 2008; Zhel-
yazkova et al., 2009; Zhelyazkova et al., 2010; Gur-
gulova et al., 2011; Hristakov, 2012; Hristakov et
al., 2013; Shumkova and Zhelyazkova, 2013, 2015).
The sudies with focus on the natural products are
particularly relevant to the apicultural practice,
mainly to obtain ecological bee products.

Table 4
Chemical composition of the worker bees body's — autumn 2012

Composition Oroups S.i gnificant

Control "Anolyte-7" "Vita Feed Gold" VFG "Apidas” "Oligofosi" differences
Moisture, % 57.97+0.90 58.15£2.01 58.45+0.72 58.14+1.24 59.01+0.34
Dry matter, % 42.03+0.90 41.85+2.01 41.55+0.72 41.86+1.24 40.99+0.34
Crude protein, % 34.50+0.72 34.68+0.72 34.47+0.68 36.05+1.71 35.10£0.19 NS
Crude fats, % 3.84+0.18 4.21+£0.42 4.05£0.41 4.29+0.48 4.31+£0.29 NS
Ash, % 1.29+0.07 1.41+0.07 1.30+0.02 1.31+0.07 1.31£0.06 NS

*p <0.05; **#p <0.01; ***p <0.001; NS — not significant

CONCLUSION

During the two periods (spring and autumn) in
2011, the high crude protein and crude fats were
found in the bee samples from families receiving
with their food the products "Vita Feed Gold" and
"Apidas". In 2012, the stimulating effect of the
preparation "Oligofosi" (including amino acids) on

the amount of crude protein and crude fats in the bee
body was reported.

The results show that the activated water
"Anolyte-7" for the preparation of sugar solution
and the autumn feeding of the bee families leads to
accumulation of protein and fat reserves in the
worker bees body'. This is especially important for
the bee hatching at the end of beekeeping season.
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During the four seasons no significant differ-
ences for the ash content in the bee body were
found. The results obtained for the chemical com-
position of the worker bees body's give us a reason
to comment that the bees in the groups with higher
crude protein and crude fats contents have a suffi-
cient quantity of reserve substances. This can guar-
antee the successful wintering of the bee family.
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