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ABSTRACT ‘
The study was conducted to investigate potential diluents Jor short rerm usage (0, 30, '
2 Jesign model. Semen samples

60 minutes) of chicken samen in a completre randomized a ” e
were collected and dituted with normal saline (NS) and Borassus aetnioptim (:

extract while undiluted semen (US) served as control at 3 7°c Jor short term u.m;;{: ~m :
artificial insemination (A.1.). There was significant (p<0.05) /ncrea:s'(f in sperm motility ;

1 Jor US and B.E diluted semen compared with NS diluted semen. Sperm dead ce{/ was

significantly higher (p<(.05) in NS and US compared with B‘E. at ?0 and 60 m/-im!e.s'

respectively. There was a significant increase (p<0. 05) in Jertility for BE at ) minute. :

Lertilioy and hatchability significantly (p=<0.03) decreased in US and NS. There was no ;g?

Sertility noticed for US and semen in NS at 60 minutes. It can be concluded that BE i

diluents proved betrer than NS and US.
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INTRODUCTION

Diluents are solutions. used to cxtend semen and increase its volume whjlc_mzunl'ammg ;
viability of spermatozoa; in vitro and maximize the number of hens that can be: lns::mx;mted.
ility, fertilizing tapacity and i

Addition of various compounds to scinen maintains mot X
prescrvationiof:sperm- membrane integrity (Riha er al., 2000). Semecn diluents have improved

the application of artificial insemination techniques and storage of semen in poultry. Diluents
arc currently being used for both short and long term storage of domestic fowl semen to
improve the gencral reproductive effectivencss of cockercls and to lower the cost of Al
(Singh, 2005). It is difficult to handle the desired very small volume of undiluted chicken
semeii. because of its viscots nature (Mian ef al., 1990) hence the usc of diluents becomes

very necessary
The advantages of semen diluents include a muximum usc of good quality semen in short
supply-and reduction in the ratio of males to females. Assessment of diluted and undiluted
stored. semen- of cockerels revealed that application of diliients is essential to sustain sperm
quality (Bootwalla and Miles, 1992). [t was cstablished that diluted fowl semen could be
stored for up to 24hours without nnpairing the viability and fertilizing capacity of the sperm i
cells (Siudzinska and Lukaszewicz, 2008). Several researchers have investigated “different ' g
diluents for chicken and normal saline which is usually employed for diluting the avian
semen on routine basis (Mohan ¢r af., 2015). Al- Daraji (2012) supplemented roosters’ semen
with orange juice. Addition ol tomato juice to semen extender led to an increase in quality of
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semen diluents using & h‘»\l.l)'v ilcucssnl.ﬂc “"’T"“'"'.‘Y_“" the ficld. A carclul
i 1 helongs 1w (he Im T g novel fruit based ingredient is indispensable. Borassus
TeLion of Africy (Crete Pl Tamily and it grows thronghout the semi arid to sub hunud
(Djibrilla, 2004) \.I.r‘L,(""cl et al, 2002), The tree produces 15 to 40 tops ol fant per lectare
Sugar, carotene ;ll\\(lut,l:l:l:u, presently unutilized in Nigeria, l}hu‘(‘l.\:s'm' aethiopum fruit contains
study was therefore dc;'lv‘mﬂ (Ahmed ¢ al., 2010) cssc‘nlml for semen impravement. This
SOUrCe with nornmal s .«'L"?t o compare lfl.)l'fl.('.\’ll,\' qel/zm/mm extract as diluent from plant

ormial saline as useful source of diluent for chicken semen.

i ok MATERIAL AND METHODS
; I‘.:\L.llk‘l) was conducted at the Pouliry unit of the Teaching
of Agriculture, University of lorin, Horin, Nigeria.

and Research Farm, Faculty

Preparation of the Extract

l'resh Borassus aethiopun {ruit was obtained at the premiscs of Living Faith Church, Gaa

tmam, Horin . The fruit was washed and wipe dry using @ sterilized damper and the fleshy

mesocarp was cut opened with a sharp knife and sterilized spatula was used to scope out the

pulp into o clean Petri -dish, from which 2¢ was taken and analyzed  for proximate
composition according to AOAC (2005). Another 2 g was taken into a test-tube and 10ml ol

. distilled water was added to the pulp and was homogenized The resultant solution was
centrtfuged at 3000mpm - for one ninute and the supernatant was carclully separated into
another test- tube as the stock. This stock was further dituted with normal saline (NS) (8.5

sodium chloride? 1. distilled water) solution in the ratio 15 and placed in the water bath at

,\71.( i
Lxperimental Animals
Eipht matured cqeks (average wi 2.2 10.63kg) of B months of age of Isa Brown strim were

obtiined from the Teaching and Research Farm. ‘These birds were milked to obtain semen
according to the procedure described by Adeyna e al., (2016). The undiluted semen were
4 test tube and analyzed for semen quality and characteristic according to
Adeyina e al., (2010). From the pooled semen, 0.Sml was taken into cach of six test tubes n
the water bath maintained at 379C. Two of these test-tubes cach was diluted with the prepared
B in the ratio 1:5 and NS in the ratio 1:5 while the remaining two were undiluted. All the
maintained at 37°C in the water bath. Samples in triplicate from the
en were laken on a slide and obscerved under a microscope

for semen characteristics according to the method

pooled into

semen solutions were
semen solutions and undiluted sem
(Olympus model x40) at 0, 30 and 60Gmin
described by Wishart, (1995).

Table 1: Characteristics of Undiluted Chicken Semen i
Parimeters Values W
Semen volume (ml) 0.45 1 0.05
Spermatozon concentration (xl()"/ml) 148.00 £ 42.29

91.004: 8.55

Motility (%)

lmmobile sperm (%)
Normal morphology ()
Abnormal norphology (%)

9.0042.05
86.004 7.44
14008 3.32
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Fiflty four acti
active y
three grot ‘ ly laying hens of Isa Brown st ‘
roups of 18 birds per gr - strain weighing 1.8 £0.02kg were divided nto
diluted (1:5) and BE dilulcdylu.up Group 1, 2 and 3 of hens were inseminated with US, NS
separately in a battery e ( :5) at 0, 30 and 60 minutes respectively. The hens were kept
mash containing 17 5? C(‘I}SL system and were offcred 120g /hen/ day of commercial layers
3% CP and 2700kcal/kg M.E. Water was offered ad-libitum
diluted and undiluted

In accorda ‘
accordance .
ce with recommendation by Gordon (2005), 0.1ml of the

¢ to the methods of

semen was then t: i

/\dc_»:n\:?, tr;“(‘;%‘rg)“ﬁ‘j@ 'l‘??l syringe to inscminate cach bird according to S
four days bcl‘(.Jvrc ;l 2 BES f.lom these hens were collected 24hours after mscmm;m;m o:
werlil ks 3 1€ insemination is repeated. A total of 360 cags, 120cggs/group and 10 per
- d were st in the incubator according to the procedure of Mohan ef dl., (2015). The
experiment was conducted in line with the University's guidelines for cthical treatment of
experimental animals in accordance with best practices within Instiwtional Animal Carc and

Use Committee (IACUC) guidelines.

y a completely randomized ‘design
Sicel and Torrie,

Statistical Analysis
Data were subjected to analysis of variance (/\NOVA) i
model. Significant means were s¢ arated using Duncan multiple range test (

1980).
RESULTS AND DISCUSSION

acleristics of undiluted semen of cock. The average volume
434.0.002 and 0.73:£0:01 reported by Peter et of
that the sperm is having
and ‘Andria 1943). The
red and active. The

Table 1 shows the semen char
recorded tor the cocks is within the range of 0.
(2008), while the motility of the sperm was above 60% indicating
more active sperm cells that possess good fertility potential {Wheelcr
overall evaluation of the sperm suggests that tlie cocks arc sexually matu
undiluted semen could not survive more than | hour.

Table 2: Composition of Borassus acthiopinm extract

Parameters Composition
Moisture content (%) ) 78.64: 6.34
Ashcontent (%) (.88 0.92
Crude protein (%) 0.99+ 0.48
Crude fibre (%) 1.25:4 0.81
Lither extract (%) (0.32:+0.50
Total carbohydrates content (%) 16.92:+2.38
Total sugar (%) 5.55%1.25
Vitamin C (mg/100) 132.804 12.34
soluble sugar (%) 451+ 1.32
Ve are means of triplicate determinations

128




.;’

palcd that the

Tf\b‘l.‘ 2 shows
o vs the compos r
pOS!(IL»n ol Borassuy ””/”Ul’“’” extract. The values rev
those

extract 18 rich m suga I'hese es Lo

v [0\']‘ suga

(‘POI’[CL’ or H()I'{IH‘H:' l,u)g‘ h Rl)lublc v ug(r Hll(l vitamin G ‘hese values ¢0 iy
v AR acthiopum cxtract mmlylcd by Ahmcd el tl/ (20“ )

ADF.YINA, A.O. et al

Table3: S
Wle 3: Effect of differcnt diluents on sperm cell motility (70)

' RS ! .

Period(minutes) Undiluted Normal _Borassus SEM
semen(US) sulinc(NS) aethio am(BLE)

0 91,00" §2.5" 94,50° 1.58

30 \,SOb 3 OOh 89.OOI 0.3:

0.00" 0.00°

ith differcut superscri

60

&0 m
— means w
There Was 2 st

Tuble 3 shows the effect of difterent diluents on sperm cell motilivt)’-
increase (p<0.05) in spenn motility in BE diuents compared with N> | undiluted
minutes, a significant (p<0.05) reduction Was found in sperm 2
semen. Subsequently at 60 minutes, there was NO sperm :
NS diluted semen. It is known that gperm ! ili

raw fowl semen stored in vilro usually deereds

al., 2000) resulting from loss of viabi
pressurc )
, extract 45 extender jmprove

constituents for maintaining osmotic !

motility in BE is suggesting that the Borussus aethiopum 275, o Accordin i
motility of the spermatozod hecause of 1 jmum €S8 U_Ul WC}\lUlT‘ (MEM). o fars
Singh (2005) MEM  for semen and survxvabxh(y 1lnc ude soluble Sutzms
(fructosc, glucose) and anuoxidant among 0 2 b 70050" e
glicose and fructost which &¢ the main [ a2, »“‘g.v’ 2 l). "
jmprovement in motility could also be attripuied 10 {he presence of vn:mlxn‘s’ an(-! phenolic
compounds which function as antioxidant s 2008) supporting
.xprescrvution in stored semen and improvcd motl of v a (Reza ¢f u/:, 200 1). The
presence ol soluble supd i i to the lmpl'OVCmcnt in t

Jlso contributes
motility Fukubard .nd Nishikawa (1993).

he spermt

Table 4 [ ffect of different diluents oR dead sperm cells (%)

Normal saline(NS)
0 = 5.00 2.00
30 84.50° 88.50" 4.50° 1.26
60 99.00" 24.50° 08!
W superseripts along the row difter signiﬁcumly (p<0.05)

556~ means With differet
e cffect of ditferent diluents on pereentage dead spermt cells. The number of
(p<0.03) increased in undiluted semen and NS Jiluted semen at 30
f insufticient MEM to sustain metabolism.

Table 4 shows th
dead cells signiﬁcun(ly

and 60 minules respectivel, because 0

Table 5: Effect of diluents on sperm cell abnormality (%)
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eriod (minutes) —— Undiluted semen Noml sal
i T 1l saline B.F SEM
Bl 450 3000 0.70

30 04
(0 ";2 0.50 Lon 070
A : 2.50 1.50 0.96

means with different s
e rser
ent superseripts along the row differ significantly (p<U 05)
Etfects of Borassus i |
Ettects of Borassus aethiopum Extract on Semen

ty Sperm cells

Table 5 showe ¥
’ ed the eftect of difl:
the eftect of different diluents on sperm cell abnormali
gesting that the

abnonnality di o
bt vy E“{' not .blgmhcunlly (p=0.05) change n different diluents, sug
: al integrity of the cells are maintained

Table 6: Fifect of diff

ble 6: Bifeet of different semen diluents on fertilizing ability (%)

Period (minutes)  Undiluted semen Normal salinc B.E SEM
0 %5.00" 7730° 95.00°

30 100" 250" ge50° 0.7

60 Co000° 0.00" 7.50°  0.76

iy (p-0.05)

TRLONS - — =
— means with different superscripts along the row (itter significan

Table7: Effect of different semen diluents on hatchability (%)

Period (ininutes) Undiluted semen Normal sahine B.E SEM

0 70.00° o 10" 71400 0.70
30 0.00" 0.00" 20.00°  0.70
6 0.00 0.00" 65.40° 096

- means with different superseripts along the row differ sxgmhcnnlly(p<().0>)
+ilizing ability and
p<0.05) fertility

hile the valucs of

Yables 6 and 7 showed Whe effect of different gemen difuents o1 fer

+ hatchability of cges respectively. There was « significunt increase (
recorded for BE compared with NS and undiluted semen al 0 minute W
hatchability had no significant difterence.  Fertihty and hatchability of eggs décreased
significantly (p<0.03) in undiluted semen and NS duc to reduction in sperm motility.
Reduction of motility with the advancement of storage period of spermatozoa in vitro may be
the reason for decline in fertility (Mohan ¢f al., 2015).
It can therefore be concluded that Burassus acthiopun extract as semen diluent ]")rovcd better
than NS and undiluted semen. This implics that the compuosition of BE arc comparatively
more suitable for the cfficiency of spermatozod of chicken in vitro at 37°C and could casily

he used to replace normal suline.
REFERENCES
A0, Ojetunji, €T Adeyina, O:AL - Annongy, AA. and “Akanbi,  A.S.

extruct of Moringa vleifera o reproductive paramelers and
Jowrnal ' of - dnimal  Science Nwmber

Adeying,
(2016).Lfeet of cold aqueous
relative organ  weight in cockerels. Wavaniha

[438622348.




S 4V}

-——

LA
el

Ahmed, A, Clergé, T, ¢ 1¢
(Borassus tlcll/i(ljpl‘lml ‘:";(‘7"5’;"‘;:;1'1((; S{-' (2010). Physico-chemical propertics of palmyra paim
Science. Vol 4(3), pp. ||5-l.|9 rom Northern Cameroon. African Journal of =

ADEYINA, A.O.ctal

tation with different jevels of orange

Al-Daraji g )
waji, 110, (2012). Effects of diluents supplemen
ters’ semen. [ulerualwna[ Jowrnal of

juic men qu ing liqui
juice on semen quality during liquid storage of roos

Veterinary Science. 1:5-9
Al-Darayi .
-Daraji, H.J. (2014). lmpact of extender supplcmcmmion with tomato juice on semen
Journal of Biologicul Sciences and

quali " chick : o
quality of chicken during liquid storage. International

Application. Vol 1. No 1,pp 19-23.
AOAC (2005). Association of Official Analytical C'/wmisrl Official methods of Analysis,

Washington, D.C
Bootwalla, S.M. and Miles, R.D. (1992). Developments of diluents for domestic fowl semen.

Poultry Science Journal, 48: 121-120.
A.(2002). Les

E. and Renon,
¢,Cirad-Gret,

Ifekinian, L.C, Jallas,
affaires ctrangere

Cretenet, M., Follin, 1.C., Hau.B.,
planyes textiles in memento de agronome, ministere des
CTA(France) .1 (0]

flayonoid intake and risk of
anational Journal of

d Ross. J.A. (2008). Dietary
. Tlealth Study. /e

Cutler, G.J., Nettleton, J.A. an
n: The lowa Women's

cancer in poslmcmm;msul wome

Cancer. 123:664-671.
Ladokun, A.O., Abiona,

ale, O.M. and Adcleke,
est Afrcan Dwarl goat

OM.. Oke, O.L.
QOyewusi, J.A., Isah, 0.A., Sogu
pices on semen viability of W
13,nl,p7-13.

Daramola, J.O., Adekunic,E.O., Onagbesan,
J.A.M., Abioja, M.O., Oyewusi, LK
M.A. (2016). protective ctiects of fruit
‘buck during cxyoprcscwa(ion. Animal Reproduction. ¥
ge sur quelques proprietics physic-chimiqucs dela

mewmoire de DEA en Sciences

004). Influcnce du secha
hiopum.Mart)

du Ronicr )Borassus act
(Cumcroun) P.61

Djibrilla, A. 2
pulpe du {ruit
Alimetaires ct Nutrition
(2006).The effect of semen storagc

Dumpala, P.R, Parker, H.M. and MecDaniel, C.D.
ality index of broiler breeder semen. Poultry

{emperature and diluent type on the sperm u

Science. 5: §38-845.
Fukuharq, R. and Nishikawa, Y. (1993).Effects of variods substrates on respiration,
glycolysis and motility ol goat spermatozod. Japunese Journal of Zoo Sciencc. 44:271-274

Gordon, [. (2005). Reproductive (echnologies in fart animals. CAB/ l’uh/iv)aing (/K. Predict

fertitity Chapter: I, pp.16-28.

RO R (N
e e AR i fies f
9. ".&x“ﬁ? AN

o

‘,-_

AT



