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Abstract: Honey produced by the honey bee (Apis mellifera lamarckii) is a natural supersaturated sugar
solution with other important nutritive ingredients. The present study aimed to improve semen preservability
through the use of honey as extender additive expressed in chilled and frozen semen of native cattle bulls.
Three mature cattle bulls were used for semen collection. Semen samples were diluted with TRIS extender
(control) and TRIS-Honey bee extender (with a concentration of 0.5/4.5, 1/4, 1.5/3.5, 2/3, 2.5/2.5 ml (v/v) of honey
/ TCFY to obtain a final volume of 5 ml in each tube). Extended semen was slowly cooled, packed into 0.25 ml
straws  and  frozen  in  liquid  nitrogen.  The  parameters  studied  were  subjective  semen   characteristics
(motility, alive, abnormality and hypoosmotic swelling test (HOST) %) with the conception rate as a
confirmatory field test. Results revealed that sperm motility % of the concentration 1.5/3.5 cc was the best after
7 days of chilling (55.55%), while 0.5/4.5 cc concentration was the best after thawing (62.50%) with a conception
rate of 82.35%. Finally, it is concluded that, addition of 10% honey solution to semen extender improved sperm
motility in chilled and frozen semen and also improved the conception rate.
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INTRODUCTION amino acids and organic acids (gluconic acid, acetic acid),

Sperm cells are the endpoint of male spermatogenesis chemicals, phenolic acids, flavonoids and minerals.
and have particular anatomic and metabolic features. Then the present study aimed to improve semen
Nowadays, Sperm cryopreservation and storage are of a preservability through the use of honey as extender
great demand for  conserving  the  supergenetic  origins additive expressed in chilled and frozen semen.
of the males, the expansion of artificial reproductive
technologies    such   as   artificial  insemination  (AI)  and MATERIAL AND METHODS
in vitro fertilization (IVF) [1] and clinical medicine. AI with
frozen semen is essential in breeding and selection TRIS Base Extender: Tris-citric acid-fructose egg yolk
schedules contributing to increase production of (TCFY) diluent, prepared  according  to  Foote  et  al.  [4],
domestic species. Nowadays, semen cryopreservation has was used as control extender.
many biotechnological applications. It can be used to
solve problems of infertility, life threatening diseases, TRIS-Honey Bee (Apis mellifera lamarckii) Extender:
preservation of semen and DNA from endangered species
and conservation of biodiversity. 

The composition of honey depends on the plant
species visited by the honey bees and the environmental,
processing and storage conditions [2].

Saxena   et   al.   [3] stated   that   honey   produced
by the honey bee is a natural supersaturated sugar
solution,    which    is   mainly   composed   of   a   complex
mixture    of     carbohydrates,     proteins,     enzymes
(invertase, glucose oxidase, catalase, phosphatases)

lipids, vitamins (ascorbic acid, niacin, pyridoxine), volatile

Honey solution was prepared by adding 1ml honey to 9 ml
distilled water to obtain a honey solution of 10%
concentration. This solution is added to TRIS in
concentrations 0.5/4.5, 1/4, 1.5/3.5, 2/3, 2.5/2.5 ml (v/v) of
honey / TCFY to obtain a final volume of 5 ml in each
tube.

Semen Collection and Initial Evaluation: Three mature
cattle   bulls   maintained  at  Semen  Freezing  Center,
General Organization for Veterinary Services Ministry  of



no. of conceived cowsCR= x100
total no. of inseminated cows
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Agriculture, Abbasia, Egypt, were used as semen donors. different parameters between control and additives
Ejaculates were collected using a bovine adapted artificial replications. Significant difference between means was
vagina at weekly intervals for 3 weeks. Semen samples calculated using Duncan test at P<0.05.
were initially evaluated for subjective sperm motility and
sperm concentration. Ejaculates fulfilling minimum RESULTS
standard of sperm motility (70%) and sperm morphology
pooled in order to have sufficient semen for a replicate Sperm    motility   of   the   concentration   1.5/3.5 ml
and to eliminate the bull effect. The semen was given a (55.00 ± 15.41%) after 7 days of chilling was significantly
holding time for 10 minutes at 37°C in the water bath (P<0.0043) higher than control and than the other
before dilution. concentrations (Table 1).

Semen Processing: Semen samples were diluted with ml   significantly   (P<0.0001)  improved  the  %  of  intact
TRIS extender and used as control and other aliquots of sperm membranes, alive and abnormality % than control
pooled semen samples were diluted with TRIS extenders (Table 2).
containing  the  different  concentrations  of  honey  bee The conception rate field test showed apparent good
solution in order to provide concentration of 60 million results (Table 3). This was obvious concerning the 0.5/4.5
sperm/ml. Extended semen was slowly cooled cc (82.35%) and 1.0/4.0 cc of honey (81.80%) which gave
(approximately for 2 hrs) to 5°C and equilibrated for 2 hrs. the most superior results.
Semen was packed into 0.25 ml polyvinyl French straws.
After equilibrium periods, the straws were horizontally DISCUSSION
placed on a rack and frozen in a vapour 4 cm above liquid
nitrogen for 10 minutes and were then dipped in liquid The results of honey solution addition to tris
nitrogen. A fraction of extended semen from control and exhibited good sperm motility for chilled semen in the
each concentration of the additives was kept at 5 °C for 7 concentration 1.5/3.5   ml,   so   it   can   be   used   in   AI
days (chilling) and sperm motility was evaluated daily. up to 7 days of chilling. The concentration of 0.5/4.5 ml

Assessment      of    Semen       Quality        Parameters: These results could be related to the strong antioxidant
The assessment was undertaken on after freeze thawing property of honey as it contains a mixture of
of bull spermatozoa. Also, sperm motility was evaluated carbohydrates, proteins, enzymes, amino acids and
for raw semen, 2 hours after cooling and chilled semen organic  acids,  vitamins,  phenolic  acids  and  flavonoids
daily up to 7 days. Frozen straws were thawed at 37°C/ 1 [3, 7]. Olayemi et al. [8] stated that addition of small
minute. The parameters studied were subjective semen proportion of honey in egg yolk extender (5 ml honey + 15
characteristics (motility, alive, abnormality and ml egg yolk + 80 ml sodium citrate) gave the highest
hypoosmotic swelling test (HOST) %) [5]. percent  of  sperm  motility  and  live/dead  ratio  of   liquid

Conception Rate Field Test (CR): The results of a antioxidant  and  antibacterial  effects  of  honey   and  this
conception rate in a field test practice on 109 cows were
recorded in villages at Fayoum governorate. Cows were
inseminated with TCFY (control semen), or the different
concentrations of honey diluted semen after thawing.
Pregnancy was confirmed 2 months later after
insemination via rectal palpation. Results were obtained
as a percentage via the application of the following
equation:

Statistical Analysis: Statistical analysis data were
analyzed using the SPSS [6] computerized program v. 14.0
to calculate the analysis of variance (ANOVA) for the

Addition of honey solution in a concentration 0.5/4.5

gave   superior   post   thawing  semen  characteristics.

goat cooled semen. Aljady et al. [9] recorded an

Table 1: Sperm motility% of chilled TRIS-Honey bee extender in cattle
bulls

Parameter
------------------------------------------------------------

Treatment 2H After 7 days

Control 87.50 ± 1.44 31.25 ± 3.15A B

0.5/4.5 cc 88.75 ± 2.39 13.75 ± 7.18A B

1.0/4.0 cc 87.50 ± 3.23 6.25 ± 1.25A B

1.5/3.5 cc 92.50 ± 1.44 55.00 ± 15.41A A

2.0/3.0 cc 72.50 ± 1.44 15.00 ± 2.89B B

2.5/2.5 cc 92.50 ± 1.44 20.00 ± 7.07A B

F-value 13.44 5.11
P< 0.0001 0.0043

Superscript with different letters (A, B, C..) are significantly different within
column by means of Duncan multiple ranges test at P<0.05
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Table 2: Effect of honey bee addition to Tris diluent on post thawing semen characteristics of cattle bulls
Parameter
-----------------------------------------------------------------------------------------------------------------------------------------------------------------

Treatment After Thawing motility % HOST % Alive % Abnormality%
Control 41.25 ± 1.25 60.33 ± 0.88 52.64 ± 1.22 20.61 ± 0.61B D E A

0.5/4.5 cc 62.50 ± 1.44 65.83 ± 0.83 81.78 ± 0.91 13.58 ± 0.30A C C E

1.0/4.0 cc 37.50 ± 1.44 73.02 ± 1.54 85.25 ± 0.81 19.53 ± 0.78BC AB B AB

1.5/3.5 cc 32.50 ± 1.44 71.86 ± 0.70 83.17 ± 0.44 17.50 ± 0.29C AB BC C

2.0/3.0 cc 42.50 ± 1.44 70.06 ± 1.10 77.26 ± 0.37 18.88 ± 0.48B B D BC

2.5/2.5 cc 20.00 ± 4.08 74.00 ± 0.58 94.10 ± 0.59 15.57 ± 0.30D A A D

F-value 44.01 27.70 325.27 28.33
P< 0.0001 0.0001 0.0001 0.0001
Superscript with different letters (A, B, C..) are significantly different within column by means of Duncan multiple ranges test at P<0.05

Table 3: Effect of addition of honey on a field conception rate test
Treatment Conception rate
Control (TCFY) 70.00
0.5/4.5 cc 82.35
1.0/4.0 cc 81.80
1.5/3.5 cc 77.75
2.0/3.0 cc 73.33
2.5/2.5 cc 53.85

illustrated the good semen quality of preserved semen
with extenders containing honey additive in our present
investigation.

The best conception rate was observed in the honey
concentration 0.5/4.5 cc (82.35%) and this coincided with
best post thawing motility (62.50%). Higher conception
rate was observed in the concentration 1.0/4.0 cc (81.80%)
and 1.5/3.5 cc (77.78%) and this coincided their respective
post thawing motilities (37.50 and 32.50%, respectively).
The concentration 1.5/3.5 cc gave the best motility 7 days
after chilling (55.00%), so chilled semen with this
concentration could be used in artificial insemination up
to 7 days. 

Finally, it is concluded that, addition of 10% honey
solution to semen extender improved sperm motility in
chilled and frozen semen and also improved the
conception rate.
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