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The research aims to study the sperm guality of local Ettawah goat fed with three day old green bean.
Sizieen males of local Eflewah goats that are one and hall year old were used in this study, with ome
female as the libide inducer. Randomized siudies were designed using four kKinds of treatment groups
aranged in four trial blocks, However, there were four dietary frestments: K diet withoul sprout was
used as the control diet; Pl diet contains 1 g sprout’hg body weight; PHl diet contains 2 g sproutkg; and
Pl containg 3 sprouthy body weighl Four goats were allocated o each treatment diet and all goals
underwent four limes sperm collection during a8 seven day perlod. Variables recorded were sperm
matility, concentration, and sperm liveability perceniages, while scrofum size and body weight gain
were measured as the supporting data. The data obtained were analyzed statistically following analysis
af variance {[ANOV A)L There were significant differences, and the Duncan's multiple rainge test was used
to obserde the level of thelr influence on the treatments. The results indicated that the use of green pea
in the diets significantly increased (P < 007} motility and sperm liveability, Decreasing sperm
concentration wes observed on goats receiving 1 g sproutkg body weight, but followed by
inconsiderable increase on goats receiving 2 and 2 g sproubkg body weight. it could be concluded that
the use of three day old green p=a sprout in the diets increased goat sperm guality, especially in the
case of motility and sperm liveabllity, but did not incresse sperm concentration, scrotum size, and body

welght gain.

Key words: Local Eftawah goat, spermiatozoa quality, scrotum alze, body weaght gain, green bean speout.

INTRODUCTION

Ariliciad s ination (A1) s an endry or delivery ol Semes
into the female genital tract by wsing man-made toals or
Al guen (Martin &1 al., 20011} This fechnigue has been
mlroducad i Indonasa sinee the beginning of B filties
Banehts sxpected useng the Al lechnicgues  inducs
gvieding disease iranamession theowgh drect contact sex,
mab animal mamtonance ool savings, a5 well as the
mprovernent of genadic guality with the wse of supehor
gt (Djanuar, 2005). For success in marriage with he
Al technigues, the production of semen in te right amount
o guearlityiguakty, d nad to say high, & required, Cuanbity,
eapecially the declining sermen gualty alsc reduces
conception ratas. There are sevaral iactoss that have
bean commonly discussed in redetion 1o the gueantity and

%ﬁmﬂhﬂ ALANCE. E-miAll Gpeinarsoos yanod, com

cuality of semen, one o which is the feed factor (Babista
et al., 200},

Foodd is needed quantatvely and qualtageely in moks
animaks, Howaves, Tood for raproducBon need not exdoied
the neaded amaas lor animal groedh sfthar = yoaeng o
adult anémals %0 susiain e in a healthy conddtion. In
acddilson 1o forage, goals feed als requirgs reinforcamant
fo masd nulitionad needs Food that is pedect is a
Taifkywed-balanced died of cathohydrales, probess, fats
minerals, wabter and vitamens thal are essential for
regroduction {Shi el al,, 2010,

Green bean, a3 a food ingredkent amplifier, besides
having high encagh proteén i also rich in vitamen E. bany
say witamin E serves to incresse fedility, ss well as
privendion of aging, whersas Pursanbo at al, {2004} saad
that vit@hin E is needed for reproduction in rats.,

The content of alpha tocophenol in 3 days old masnsg
baran speowds alsa helps o pravent stesdlity and museola
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a
dystrogiy of the reprochciie organs and mprove the
quallty of spermatozoa. Active siphs-iokopherol can be
regenerated by Interaction with vilamin O, which inhibits
fres radical oxidation perocysaits in e reproduciive
fract, The ocxidaton of Inse radicals s inhibited in B
regroducdive Fact percoysaits so thal the madility and
percenlage can incresse the aspermatozoa’s Bfe. Thus,
o ol the two peroxysalls Fee radicals found in e
reproductive  argans  becomsss  Ghecoronal  conpgabed
when there s excreticn bn the Edney (Agawal, 2010).
YWitamin E also strengthens the walis of Déood capd |sres
and pravent damaga 1o the red blood cefs due 1o foxing
in the mestine frect =0 that blood circulation in the
manutacture of spermatozoa B8n nen well (Rink, 2010).
Mung bean sprout as good ol vitamin E (alpha-
iocapharol), has suffickss potenfial, Vitamin E & an
antioxidant that protects cells from free radecal atack. By

gating the 5 5, thene is the possbilty thal Wamin E
will protect the celts of epermatozoa from damsage cawsed

by froe rackcal atlack, so (hal thare will mare mgdildy and
maghier power of ife (Made, 3005).

The resaarch aims 1o determens the effed of 3 days old
grean bean sprouts on the guality of geat apermatazoa.
Givan thal he gresn bean sprouts are 3 days ald, they
can improve tha guaity of epermatozosa in Ettawsh goats.

MATERLALS AND METHODS

The tails of 18 PE goats {aged one and hall yaary wilh initial body
waght and an aearage of 31.5 k) waere maintsined Tor 120 days in
e stabia stage. wilh he plaamd of aach tal placed saparalely i a
bioa ingide A cage, The lestock faed had 10% o body weighl
anil it consistad of King gress and polard taed feate graing wilh &
ralio of 75 vergue 25%. In addilion 10 polard feed and Dean speouts,
fead puppéament was given lirgl before King arass Geaan baan
2penuls are manueaciured by sosking the green beans in walar bor
one nighl, and then piaced in a confaner positioned in the hangar
af the dark. Tha conlainer & washed and drainad every 3 hows for
juon. a¥or which it B roady Tor uso. Boon sprout groon was addad
to tha polard feed'wasie grain in aocordance with ireafment doses
ranging from O g f kg bw to 3 g f kg bw for e benedit of sperm
cpdilily feadn condicted for fgui traalmanls with tha addtion of bean
speouls (3 deys oldh a3 i Conlrol {Kp = 0 grare ¢ kp bw,
Tresdment | (PN =1 gram ! kg b, Tresmend 8 (P = 2 g/ kg bw,
Tresmesg Bl (P = 23 g/ kg bw. E was diecovered by chemical
aniymiz in the Ghemical Analysis Laboraory of the Faculy of
Phrmacy, Gadah Mads Unkoersily thal every gram of the bean
aproul geesn (3 days oldy has 0.0155 mg vitamin E.

For pach trealment, 4 goats were used and semen was coliected
from cach goal i e Srsl, second, thrd and fourth month of 1ha
mantenanca pencd by wsing arifical vagina lor microscopin
camiralion, and the sperm motiily, sperm concenfration and
preentage of ve spormatoroa wore evaluatsd. Howeser, the data
supporting the piocess of eperm production was measured by
scrotal cincumlerance and waighl gan

The molilty of spermatozoa was evaluated by looking a the
miarnen and moion ¢ Pdiidual spermaaEed. with the and
regul clasailiad Fio Gl GRouipe of SCofed Bpecia (6), wary good (5
aood (4], s oopd §3), suMicienl (2 and not good (1), whena the
stpulation was synochronized with tha percariage of the number of
Eogresshody moving spermatozoa. The score is “very good” if 1ha
mnss moveman! of spermafnrna s & 4+ 4 & and the malion of e

indradunl is abowe 50%; R & “pood’, @ the mass movement ol
SEEMMANGE0E 8 + + + and Tha mation of The indiidual i B o B0R,
it 18 Jegs gooel, i mase movemsed of BpermsaNozos =+ + and tha
mgion of e indiwicaal B 70 0 0% B i Csulicien”. # The mess
movernent and mofion of the ndbadual spermalozoa B o+ B0 8o
%, and R-is “nol goodT, B e s ne mEss mgvament and
gelures of Rifidduata kss than B 5 i7 10 Taviaw, W
preniceiaky 01 rnl diluted witl 0.9 rl Ba cir LRI Was G 1o
taciitaa the cakculaton of sperm mobiiey. A drop of semen was
plecod on a gloes objes!, and was made thn Tho gloss was
coanad with glass coeer, and the moemant of 1he saman was
winned under a microscope with 45 « 10 magnificatian.

The conoenfration of Spormalozoa was assessed by diroct
COANENG Using A Famosdomsdar and wad racordad i a milicn oo
Ervibrocyta pipaRe lled with seman fwithout dilution freth uolil a
05, 3% M&C) sobdlion vwid Sucked Up o mdsk 10 on the pipsia
Tha mixture was snaken geniby 1G Torms Tha rumbsr § 2 21035 min

A Pew oegpe wore agan dpcsrded, and hen one ROp WAl
prEced under @ glase cover & conl Maubeur. By ueEng a
microscopy with @ magnitiosi t an x, the number o
spermalazoa was couried in Se top righl, 1op left. middie, bofom
g and BEom leEl of Ihe reom Sourt in B oBiRgle view
Sepermaiozna conceniration was obianed from Thea sum iotal coum
of spormatnzoa in the room Meubor multiplod by 10"

Maasuramont of the poroentage of live spermatozoa was based
o pheerwalions made with the micrecipe Tor @ uril salue o
perranl {55), InEpEction was carmed ool by cRipping & grop of eosin -
FEgroain gn tha cbject glass. afer which one drop ol semss was
fnen added and gmear praparalions were mada The object glass
wag immedialely aersted 0 dry. Sparn waE courted e &
microscops with @ magrefication of 10 x 10 Sorofal circumfoence
memursmenl was done by usng a tape mossursmon? with om
scaky in fhe midde of fthe sorofum ithe bukl Body weighl was
magsired UBing scBks wilh mpasuramenls avary weak [0F 1ouF
imes io obliain @ woight gain (kg).- Thea data ottained from she four
kinds of treatment analyzed descrpfvely and siatistically wih
Aandom Group Draf wero arranged in lowr Tial blocks on sperm
ey, sparm concantralion and paentage o e spermalnzoa.
a3 i Traolmeets wora givon dosoo of Boan sprouts of 3 days with
Apze ol K=0g/ kg bw, Pl =1 gram ¢ kg bw, PH= 2 g/ kg body
wigighl, and & 0l =3 ¢/ kg bw. Each Festmanl uses 4 goals, and
the axamingion of aach 15 B repaalad wilh sseman -
much 2 4 times tha ima inleesal of one mon. The dataliiinined
wee fhe resoroe persons being siaisticaly analyzod follkwing
anaysE ol vaance (AROVA) F Ihere pre signfcend differences,
the Duncan's Mutipie Range Tes is used fo delermine the
infuepnoe among the rosfments.

RESULTS AND DISCUSSION
Motility spermatozoa

Baesad on the reaults of microecoplc examenation of
semen diEkction during the study, the data obtained ae
geven in Tabde 1 and Figure 1. Figure 1 shows the mean
parceage moiy of spermatoos with 3 days old green
b=an sprouts at differend doses, while Table 1 shows a
change in aparm motility setup doss for bean sprouts a1 3
cillerant days. Hera, we can ses thal ihe higha doss ol
baran sproads whan thay are 3 days ofd alss incroasaed
soarm motlity.

Resulls af the microscopes examinalion of mol@ty m Pl
PlIt and Pl shaw thal thi moveman of spermatozea is
fast, stromg and progresalve, with a mean percentapes of
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Table 1. fwarage of spematozoca motisy percertage Goa PE dunng 4 times semen collecton 2t difforent dose ghing 3 days

clel e ol gresn pRanu

Peroentage of spormatozon motility (%)

Anin K 2 Pil Pl
A1 1] 75.25 ] 0.5
A 7 7 7475 B
A .25 74 TE B
A4 Fit 5 75,25 an.2s Bl
Avarage g sERs" 75.125" Fi anars
J 5 ED 1113 1 Eo 1264 Feeat !

M Ciltgrerd BaperEcipls o e paime row indicaly sgnilcend ciferanges (P < 006}

Spermatozoa motility (%)

EEBSNEFEER

K Pl

Pl Pill

Treatment

Figure 1, Sperm motilify 0f gosts ghedn 3 days old sprout green paanud & K = 0 gremkg e, Pl =1
gramikg bw, Pll = 2 gramikg bw. and Pl = 3 gramikg b

matility for each treatment althowgh, the movement is
haghar than thal observed by Toslihere (1938} which
stabes fhat the ram has G0 6 0% moal#s spermatozon,

Froem the resufle obtained by statatical fests, o was
ococerved that dfferent dosss of 3 days old green b=an
sproads (Figure 1) had an eflect on the madility of
apermatozoa with Incressed ember of real or sigreficant
[P = 0u01) diffarances oiserved in ibe conisl (withaul
gaving 3 days old green Deana sprouts). Howswver,
signafican] diference was obsaryed between freaimants |
and I, but was not for treatment 1.

As slaled by Bearden and Maing ot al. (2010), 1he part
which prowides ensrgy for life and movemerd of
spermalored i the @l o spermadozos through e
metabolic processes that 1eke place 0 the mitochondrial
flint, Supported by Men (20071), & rescticn hal prodieces
anargy in the samen only takes place in aparmatozog

The energy itsalf 1o speom motility by TosShens |(1258)
criginated  from  within e renceation of Ihe sheath
milochgndia ATP through its desposal reactions o ADP
and AMP. He also addsd that most of the witsl
physological actvism & given by the ensngy sowoe of
carbohydrale or fal

The wae of 3 days old bean sprowia e the
Enpdementation of the shedy, other Fan as an energy
source for the fat content of 5.997 mg ! gram also has
vitarmin E that amounbed o 1.55 mg00 g n accosdance
wath 1 resdts of the chemical analysa performed at the
Chomisiry  Laboratory, Facoulty of Phamacy WG
Analyat. According 1o Fuguay (2002}, vitamén E contains
aipha-locophersd (hat affecs speem bragciony whena he
defciency of vitamén E will shorlen the path down which
affects sparm mobtsly, Besdes, 7 i5 sid alss by Made
(2003 thal delickency of vilemin E resadls io loss of




2886 J. Cell Arem. Biod,

movamer of sperm and emibryos growth dissepdion in
mice, i addition fo stenty in mice and muscle dameage in
animals, such as: dogs, guensa pe3s and rabbits,
uding the muscles of e reproductive lisswes. Te
confent of alpha tocopheral in 3 days ofd mung bean
sprouds akso helps 1o pravent muscle dystrophy sterdity in
regroductive cegans, and it inhdbits free radical ocxodaton
poroysalls in the reproducive fract so that the mofSty
and parcontips could increasse spermatozon ife,
in addtion, one of the bwo peroxysalts free radcals lourd
in the reproductive ongans becomes glucoronal when
here &5 exenalion @ the Kidney (Agawal, 2010), Vaamin E
deficiency can cause reducton in the powsr of the body,
decreased sexual aclivity, and abnormad fat depoais in
the muscles (Epoch, 2008) =0 as to reduce the modilty of
spermatozoa Also, Sediaostama (2001} said that green
b=an sprouts contain kecithin that serves 1o mprove the
Twnction af the hypophyss gand in the Sras (o slimudals
hormmional  secreton ndedsd  In the  repeoductive
hexrmones

The concentration of Spermalozoa

The data obtsined from the cofection of semen are
shiwin o Table 2, Figuee 2 shows an inGhease in the
concentration of spesma in the defwvery of 3 days
odd green ean seadling for 2 g £ kg body weight and 3 g/
kg body weight when compared with contrcts, bt the
fligpre decreased i (he pedvison of green Daean Spros
al 3 deys with & weighl of 1 g/ kg bl

Statistecal anslysis showed that spermn comcentraton
cpreased the 3 days obd Baan sprouts al meramants of 1
g kg bw, and alss showed hal the numbars ans saither
real nor sagndficant (P < 0.01). An increase was obsarved
for the 3 days old green bean sprouts in controd, folowsd
By an ngrease B e conceniration of spermabodoa with
signdicand changes (P < 0.01). Decrease & sperm
concentration oocured |nthe delivery of 3 days ofd green
b=ans Im Incrementa of 1 g/ ky bw as compared fo e
condrol, probably duee [o the lime of the Seemen.makng
eqatic weather with occaslanal hot climate and & sudden
ran, thus affeding the concenirabon of Sparmadazna.
Toslhars [1934) cbaerved that hot weather and climate
wilh ko hurddy lends 1o decreasa ihe concanlalian ol
apermatozoa, Also, e adosd that the concentraion of
spermatoeca is influenced by climale and waalher, as
will a3 by the volume of samen, age, weaght, individeal
hezalting, food, frequency of resocaton amd genstic factars

increasing the comcentration o spermatozoa with
rumbers that ane mol signiiicant (P o= 0.01) in 3 days oid
Bean speouls with a dose of 2 and 3 g 1 kg bw as
companad to the controls is Baly due 1o ddferancas in tha
adose jevel, which is mot foo fiashy but demands that the
lead meals #s requened ralion in order 16 increase the
concentration of spermatozes, because, as expressed oy
Gubrsx (2000), animals shauld B2 led propedy for fa
praduction of sparmatezoa. Supported by Dlarues (2006),

feeclng needs b sour the gonadoibropene  hoomones
secretion from the  pluitary  glamd, =o0  that

spermatogenssa can be run perfecily.

The percentage of live spermalozoa

Examination o the penentage of Bve o dead
sparrmatoeog s important, because it nol onty shows live
e (Partodibardgo, 2000). Accarding 1o Toelihere (19659
the preparatons made for shakeng time affect the
percenage of e sparmalozos, Thes i minforced By e
cpnions of Pryono et al. (1984) which state that the
ncreasing tme and shook will reduce the motity amd
percentage of live spermatozos. Reaults of the dats
chtamad by osemen  coleclicn  percantage  for live
sparmatozoa e shown in Table 3 end Figure 3.

Tine pecture shown In Figure 3, and the atatistical tests,
gnowed that any change in the dosage of 3 days o
Ban sprouts atfected the increass in the pescentage of
ve epermatozea from the numbers sgrdicantly (P o<
.01}, As staied by Sediaoslama (2001), the 3 days oid
graen Baan sprouds, rich i alpba-tocogheral costent, can
pravand inferdility. 1t B reindorced by Purwanmio al al
{2004) that vitamin E may help the regeneration of celis,
mching reproduclive cells, especially the best ongan
cels amd spermn cells, so that they will maniain the
quality of life spearmatozoa incudng the percentage of
sparmatozoa. Ao, the 3 days ofd gresn bean sprouts
cortain kcithen thal woeks 10 mprove e fissue lunchion
requlabed By the  pilutary  gland  associaled  with
expendivre machaniams ¢the reproductive hormanes
{Sadiaoelama, 2001}, The contesd of alpha tocophensd in
3 days old musg bean sprouts alse hefes 1o prevent
muscle dystrophy steslty o reproductive ongansa, and it
mfibits the free radical ozidaton peroxysalts In e
regroductive  act, 50 that the percentags ol live
spermatozoa motility may increase (Aganwal, 2010

An Imcreasing percentage of life on the peovision of
bB=an sprouts is possitks. This |8 supponted by the opinéon
ol Burng (2005} which slafes thai the noreased aclivily
ocn the hormone testosterone  metabofierns have an
e o the Spermaloganesic prooess of improsoe
ment by ncreasing the raecory of sparmetozoa in the
male gandal rad o thal the scoekiry gland Secralton
will Incregse and provide  energy  subsirate  for
spermatozon,  However, thas  has  more impact on
pragaing the vitality of spermaiozos,

Serotal clrcumierence

The regults of Sorobem cecumferenca ara shown i Tabio
4. It was obaarved that gwing 3 days ofd green bean
swouls 1o Ettawah goal did not affed the Sre of the
circurmderence of the scrofum. Sceotal circwmferance
measurements were 1aken 1o supood these chaanyations.

That i£ bodaesn the mcroata in scrolal arcomfensancs
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Table 2 Average of spermatozoa concentraton Goat PE dunng 4 tmes semen collection al diferent dose giving of

BRI Gresan PR ANLE Olel Bge 3 days

Spermatozoa concentration (million‘co)

A K P Pl PN
&1 225 20 5 216.25 22
a2 20K 2050 Z30.5 ol iR
A% i = 211.75 625 250
A bkt B 224 2hd.a 2HE.5
Eyrarage 236.1875" 225, 8575 25555251 4B 25
Tedal 3rig 515 AT G
S 260
® 255 .

245
¥ /
9 235 . 7
S 225
o 220
E 215
= 210 f ; :
l% K Pl Pl Pill

Dosis

Figurs & Spermalcroa corcanlrsion of goats given 3 days old sprout green peanut = K = 0 gremdg by, P1L= 1

graendig bw, PIl = 2 gramdg by, gnd FIL= 3 gramikg Dw

siza has o lar corralabion with the quality and quantity of
speErmatosce in yowng males (Gipson el al, 2001
Diwyanio et al, 19592} althowgh, scrofal circumferance
gize is infleenced by many factora such as the nation
[Couter and Bailey, 1988), age [Mogl of 6., 1984;
Diwyanto, 1992, body weight (Dewyanio, 1992), as well
a3 spason and mansgement (Coudter and Baley, 1858).
In MNardh Amesica, he site of sorodal circumlarence is
SeuEn as one parametss wsed in the dudy of falon, sich
that if there |& an increase i scrolel  ciroumferance
gsizadug {0 the 3 days old green bean Eooels, il can b
recommended b oa Shaman who can hedp  imiprove
theguakty of maie candidates a& an addtional mfommaton
apout the relatonship betwaen scrodal droumference amnd
spenm madility, bul movesg spermaloeos thal @ aboud 1o
aqueality spermatnzos.

Weight

The resulta of the analysis ol wesghi gaen of Ettawsan goat
{PE-) ara shown in Tabls 5. The mean weight gasn
bBotwzen Iroatments, both for condral (without add@ticn ol
bB=an sproats at 3 days) and for other treatme@ll (with
addition of green bean aprouts), showed a shohd (o

i body weight on the provigson of green baan geous {1
g | kg body waesgh), when compared wsth (he oonbaed
{352 kg 382 kgl. Overad, the ststistcal s resufis
shavsed that [he admmisiration of green Bean sprouts had
noelfed on waight gain, Detaese the grean Dean Sprouls
provede the man imluence on the reproductive trad by
ennancing irajectory of the cspesmalozoa  hormons
[Bearden and Feguay, 2002), s0 hal the guaSty of
sparmatozoa increases, Weight gain was wsed In aimost
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Tabie 3. Average of spermatozoa e peroentages goat PE dunng 4 times semen collection A different dose gving o

SEFou e paanul o age 3 daye.

Animai Percontage of spormatozoa live ()
K P Pl Fill
Al a1 B350 ar a0
Az B0 B, 25 47.25 a0.25
| B0.25 B4 85.25 an
A4 B35 B4S 4725 0,75
Avarags E0.5E25" N e B GETE g, 25"
1345 1367 1444

d’ﬂl‘ﬂl 12E5

Differan supaimdaipss o! e game ros ndicate sigrifican) dferanges. [P < 005),

live

AFHERESHER

Percentage of spermatozoa

P2 P3
Dosis

Figure 3, Paceriages of speermpomon bve given 3 days o Bpecul green pasanul @l
K =0 gramikg bw, Pl =1 gram'kg bw, PIl = 2 gramvkg b, and PH= 3 gramdkp b,

Tabie 4. Average of cirouler scrowm goal during 4 Ames semon coleoton of difforent dose giving of sprout green

paanul okl age 3 deya,

HAnimial

Seratum circular {om)

K PI Pl Bl
A1 fa05 .25 #5925 75
1) 21.25 M5 21,75 21,875
A 2575 3 22125 73,35
Al 21,25 21,375 21,375 2 B35
Averags 22125" 2.2 22.00a" 22,562
Toal 254.0 B5E.5 A535 3810

ol the ireabments, Decause during e shedy, forage and
concantrate leed 1hal moel the nubdions conbest of food
{35 seen mdhe ressts of the proximale anabyss on the
msirurmem) were used with 8 standard dose or doss
mamlenance (maintenance). Accarding o Charch and
Pond (2003), e lovel of feed regueremants foe goals
used i this researnch (i accordancs with a maintemance

cosa) has been Tulfled by the prodein congentrade,
calzium, phosghorus, TON tad and raw fiber given b
thesn, 0 the averags weighl gass during masienance al
the reseanch activiies is sl withan nomnial Bmits. Besides,
grgan baan sproads confan less enedy, protain and lal
than sy sprovis, and the germinalion process hal
cocurs during the process of protein hydrolysis B lower
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Table 5. Average of gain goal PE during 4 smes semen collecton ot different dosa giving of sprout green peanul

old age 3 daye
Average body woight geln {kg)
fumirnad K Pl Pl
A1 3.70 405 535 3.5
Az 3.725 3775 3.6
A3 3825 3.85 aa 3.85
Al 4075 4075 4025 3975
Averaga 5831 3gmar 376 a7
Teeal 613 627 B2 50.7

and i3 unabie 1o swppon the weight growth {(Mads, 2003},

CONCLUSIONS AND SUGGESTION

Froem the rasults of this study, it 5 conduded thad 3 days
oid green bean sprouts showld be provided o ERawsh poad
{PE}) in order for it 1o:

1. B abie 10 mmprova Specm motty,

2. Mo significantly affect the concenfiBon af spermatozes.
3. Be able (o increase the percentage of liva
spermatoe o

For study pasposes, Inordes 1o imgeove the quality of

spermatezca, 3 days ofd gresn bean sprouts (2 g ! kg
bw) can be added to the feed of goal.
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