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INTRODUCTION

"o Agni, may I have milking cows in thousands and tens

of thougands” .

Yajur Veds, Anuvake 219, Hymns G

(a) GENERALS

Why cow is worshiped in India ? As cow being the
producer of work bullocks and milk is of unique importance %o the
agricul sural economy of the country and for the health and pros=
perity of the massess It provides the only source of much needed
animal protein in the dlet of the prodominantly vegetarian section
of the Indlan people. So in the "Vedas® it 1s declered & gacred
animal « _

Cattle being the mgln gource of power for agricul tural
operations and mnponilble for the maintenance of fertility In the
soil constitute the back bone of Indian agriculture. About three=
fourth of the population depends direotly or 1ndir§ctly on agricule
tural pursults for thelir livel ihood

The Indian economy is very much dependant upon the
1ivestock and its producte. Besldes cattle, buffaloes also play an
impor tan% role in the development of agrarian economy of the
country s Although cattle and buffalo of Indiﬁ sonstitute 23% of
the world bovine population (176.0 million catile and 51 -0 million
buffélou. as per 1961 cattle cengus ). The average milk production
of a cow is 369 lbse and that of buffale 1077 lbs. per year as
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" one in 250. In animal breeding there is a populer gaying "The sire

compared to 4126 lbse In UeSeAe, 5876 lbse in UKo and 7005 1lbs.
in Denmark per year.

According to Mahadevan (1966) Melthough there are some
22 cows Go every 100 perscns in Indla, it 1s estimated that, if
all the milk produced is consumed as liquid milk, cattle provide
only about 5§ ounses of milk per head of human population per day.
This compare with a per capita songumption of 30 to 40 ounces per
day in Augtralis end New Zealand"

In spite of the large population of cattle in the
country, the milk yleld and work efficiency of our cattle are among
the lowest in the world. As a result the diet of our people is

exceedingly poor in animal proteins which are essential for maine

tenance of good healthe.

This is due to improper breeding and the lack of a
balanced diet for the animalse The result is weak animals of low
milk yleld and work efficiency. Weak animals have also a low resisw
tance to the attack of dlseases. A smaller number of well cared
for and healtby cattle will be more economicel to keep, and will
contribute in a much greater measures Yo the dilet of the people
and to agricul tural efflciency. The measures to be taken Gtowards
this end are: controlled breeding, balanced feeding and prevention
of digeages in cattle. The great hindrance in the rapid development
of cattle and buffalo wealth was the paucity of quality sires. The

proportion of superior bulls in the country has been estimated at

1s helf the herd". It is true, the real lmprovement of the animal
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products depends upon good sires who can transmit thelr inherited
characters of dairy, draught and meat to thelr progeny who should
perform better then thelr parents. Fence, in a herd, a sire is
always valued more than the cow as she can produce hardly about
half a dozen progeny in her life time, while a sire has the poten=
tiality to produce brog.ni-sven in thousands especially w;th the
use of the sdvanced techniaue of Artificlel Insemination (AeT o)
Thus, fortunately, A.I. has made that difficulty a thing of the
past, so that the initial battle of paucity of bull can be sald to
have been wol .

But success of A.le 1s very much dependant on the abill-

ty in preserving the “in vitro® viability, and fertility of sperma<

tozone Aele i8 now practised throughout the world and is eccepted
as the most practicable zootechnique for improvement of livestocke.
All these sattls davolopﬁent and breeding prograﬁmns are mostly
dependasnt on the availability of semen from good and proven sires.
To have a maximum benefit of an optstanding sire the semen is
extended by diluting with semen diluters for bringing conception
in a large number of femaless The diluted semen can be transported
to a long distance, where 1% can be used. But the success cof pro=
gramme depends on the quallty and fertllizing ability of semen at
the time of insemination, even though 1% has been obtalned from
superior bull. To bring perfection of the diluting flulds a day to
day improvement of the semen diluter 1s being carried out from the
baslc 'egg yolke-phosphate diluent' found by Phillips and Lardy
(1939, 1940). Prom the purely practlcal polnt of view, which
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matters grestly, the ability of spermatozoa to "survive" 1. e.
retein thelr remarkable properties under condition of lbng term
storage "in vitro" ls of great inportance, apeolally‘inﬁ country -
like India, where preserving facilities for semen under conditions
are difficult and expensive. The adventages to be derived from the
prectice of Artificial Insemination, increase as the keeping quali-
ties of semen are prolonged. The greater the length of time[gg;gn
can be stored and still retain 1ts viability and power of ferti-
lization, the greater the number of cows which may be inseminated.
0f prime importance in this connection is the fact that semen
could be transported greater distance for insemineation purposes.

For this, the keeping quality of semen is of great lmportance.

Role of Buffalo:d

Buffaloes are more economical producers of milk in
India as compared to the cow. Male buffaloes after castration can
be used for hesvy transport as well as ploughing avoiding hot part
of the day. Buffaloes can thrive on such coarse fodder as may not
be relished by cattle. They produce 50.8% of the total mllk produs
ced, although they constitute only 30% of the totel milch anlmals
in the country. The average fat percentage in buffalo's milk isg
7.66 which is much higher as compared to cow's milk. As such, 1t
1s more frequently used for the manufacture of dairy products e.g.
butter, ghee, cheese, khoa etc. as it ylelds a much greater return.

So attempts for the improvement of our native buffalo
is the immense need of the hour. A great desl of genetic variabilli}
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_ a protein peculer to the testisular tigsue, end probably also %o

exists in buffaloes end there is wide scope for the improvement
in produc tive potentiallty of these animals by modern breeding

technique.
(b) ORIECTIVES OF INVESTIGATIONS

Muoh is now known about the occurence of various subs-
tances in semen. Prom the time semen is collected, till 1% is used
for, many factors like temperature, humidity, reinfall, season of
the year have an adverse effect on the same elther direstly or in-
directly. The magnitude of these adverse effects have been investi-
gated previously by meny workers.

Biochemistry of semen is a relatively modern, but rapidly
expanding, field of physiology} sonsequently, our attention gone
towards particularly as regards the biological siznificanses of
various chemical constituents of semen ~ a major role in the process
of fertilisation.

Bealdes complete chemical and biologlcal examinations
of semen have not been made, and the ultimate source of meny of
the individusl components is not knowne.

| Acocording to Menn (1954) there is 1ittle Information
apert from some {mmunological studies, on chemical differences bet-
ween sperm proteins of various species. An early attempt in this

direstion was made by Fauré-Premiet (1913), who purified tagcardingl

spermatozoa, of Ascaris mesalo:oapﬁala-

Mann further stated that there are indications that the
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amino acidsg and proteoses present in the gseminal plasma may be of
some importance to the spermatozoa. It may be recaliasd that exue-
ssive dllusion of semen exerts a deletenious éffect on spermatozoa
and tﬁat this can be counteracted, partly at least, by the inolu-
sion in the diluting media of amino acids such as glycine, alanine,
valine, leucine, lysine and glutamic acid.

Bhattacharyae and Prabhu (1950, 1951, 1952 and 1963)
recorded great variation in qualitj and quantity of gemen produc=
tion befueon cow bulls and buffelo bulls.

Larson and Salisbury (1954) also stated that although
proteins are contained in the commonly used dlluent, there is
still a need for fulior information on the proteins normally pre-
sent in the seminal plasma.

Keeping in view the above mentioned ideas the present

study have been categorised as follows 3=

(1) To find the role of main free amino acids in
seminal plasma of cow and buff bulls preserved semen
upto 72 hourss

(11) To ascertain motility change in preserved neat
gemen from O to 72 hours at 24 aour interval.
(111) To observe crystalisetion pattern of preserved

nest semen from O to 72 hours at 24 hours interval

The paper chromatographic technique was adopted for

estimation of different amino aclds.

SHbbene
Lyl
#




REVIEW .

CHAPTER - II,

LITERATURE

6 ° . N e
0L61 ‘sISIHL (H 'w) *95 ‘W ALISYIAINN HAVOVW



MAGADH UNIVERSITY M. Sc. (A. H.) THESIS, 1970

" pation.

LITERATURE _REVIEW

(A) LITBRATURE REVIEW ON AMINO ACIDS IN SEMEN.
(a) INTRCDUCTION?® R

The functions of all living systems are carried out by
means of one of the important olass of molecules known as, protein.
Thousands of proteins occsur in nature with multivariant functions
assigned to them. A large number of them known as ensymes act as
catalysts for blological reactions. Other mey be structural prote-
ins 1ike muscle proteinsj some othéra like haemoglobin,act as
carriers of oxygen and so on. Chemically, protein molecules ar§
also long chains composed of 20 or odd different amino acids. Hence

the importance of amino acids is orystal clear and needs no expla-

{v) RCLE OPF SEMINAL PLASMAS

"geminal plasma is of great blochemical interest . It

(Rufez, 1968)
ig certain that the natural mating process could scarcely be expec=
ted %o function smootnly and efficlently without the provision of
seminal plasma as & normal diluent and vehicle for the thick mass

of closely packed epididymal spermetozoa; no more could the blood

corpuscles act as oxygen carriers in vivo, without the blood plasma
It is possible to induce pregnancy by the artificial insemination
of epididymal spermatozoa in guineapig or rabbit. The seminal
plagma also exerts a distinct stimulating effect on sperm motility
(Mann, 19643 pp. 24). |

Albright et al (1967) reported that concentrated
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spermatozoal samples showing little or normottlity after 2 - ¢
bours incubation at 37°C could be stimulated by the addition of
seminal plesma.

" Werthessen et al (1957) observed that horse semen
gamples of apparently normel spermatogoa content are often infer-
tile. Tt wes found from study of some 1,300 individuel matings,
that the cepecity of the seminel fluld %o maintain motility of
spermatozoa varied widely, and was inverssely proportionel to the
non=protein sulphydryl concentration; this capacity correlated well
with actual roaiing percentages.

Olbrychtowa and Walkowski (1959) noticed not unfavoura=
ble, but a beneficlal effect on motility when bull spermatozoa wereq
suspended in stallion seminal plasma.

The chemical and physical properties of semen {Mann,
19643 White, 19583 White and Macleod 1963) are lariely determined
by the seminel plasma whlch constitutes its bulk, particularly in
the boar and stsllion.

Sherms and Mahajan (1961) found the removal of geminal
plasma to be harmful to the motility and livebility of buffalo
sperma togoe during storage and on the other hand addition of
seminal plasma at low level (obtained from the same semen gsamples)
on the preservation showed the motility and the 1ivability of the
spermatozoa lmproved significantly with the addition of increasing
volumes of seminal plasme to the diluted semen.

In the year 1966, Davis observed in cimex Lectularius

Le that seminal fluid is essential in insemination; without 1t
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gpermatozoa do not migrate.
(6) AMINOG ACIDS IN SEMINAL PLASWA:

The separate exlstence of sperm and seminal plasma was
fully appreciated as far as 1791 by Louis Nicolas Vauquelin, the
guthor of the first treatise on the chemical somposition of semene.
Priedrioh Miesoher (1870, 1878, 1897) was the first to point out
in Selmon, for instance, the nigh dry weight and protein sontent
of semen wes elmost entirely due %o spermatozos and seminal plasma.
Be was the man whose fundamental studles provided the earlier in-
formation on the chemical nature of some of the sperm proteinse.
The seminal plasma counteined not more than 0.78% of dry matier,
for this 0.656% mineral and only 0.13% organic material - However a
more resent snalysls of salmo frontinalis has shown a content of
1 «76% nitrogen snd 0.43 percent phosphorus in the seminal plasma

(Pelix, Plscher, Krekels and Mohr, 1951 )« Sea=urchin (Arbacla
punctulata) seminal plasma bas about 0.25 percent protein (Rayashi,

1945) .
Sarkar, Luecke and Ducnan (1947) agsayed the amino

aglds contents of seminal plasma by miocroblolegical methods in

protein hydrolysate. The following is the reported table by Sarkar

et al -

TABLE‘Q.&
Table showing protein composlition of bull =semen .

in dried ri ash and lipld-free (m fﬁﬁﬂ
Sperme t0208, Seminal plagme
1 2 :
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Con'd Table 2.1

Sgerm:tozoa ° Seminal plasma.

Total niltrogen 17 .61 12.086
Arginine - 25 .47 7.9
Bistidine:. 2 .54 2 .31
Lysine. . 5.08 4 .86
Tryp tophan . 169 2 .83
Phenylalanine. 3«81 342
Methionine. ‘ 1.81 1.61
Threonine. 3«78 3 .20
Leucine. 5.20 3«81
Tso=leucine. 3 .42 2.79
Valine. . 3.%5 311
Glutamic aoid. 8.33 7 .75

{ Gfe+ To ¥ann,"The Blochemiatry of Semen", Methien &

Coe Litde Ne¥Ye 19543 page 84.)

The data, shown in the above teble, indicate that sper-
matozoa bhave a much higher concentration of proteins than the
seminal plasma. Further data on the composition of bull sperm
protein bave been presented by Porter, Shankman and Melampy (1981),
who found in extensively washed, lipid-free and drled aperhntozoa
16.7 percent nitrogen; in addition to the amino acids recorded
previously, thay identified aspartic acid ( 5% ), glycine 17% )
Proline ( 3.1% ), serine ( 4.6% ) and tyrosine ( 4.3% ).

Gray (1928, 1931) showed that it 1s possible to delay
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the decline of activity in sea-urchin sperm by replacing the sea~
water with egg-water, & similar effect has been later demongtrated
with solutions of the egg=surrourding jelly. Both sperm motility
and respiration can be extended, for Instance, by addition of
geminal plasma, and there are several indications that this is due
to proteins end their breskdown produsts in seminal plasma.

Fayashi (1945, 1946) experimenting with sea-urchin
demonstrated the oocurance with seminal plasme of a nen=dialysable
constituent benificiel to the viablility and fertilizing capacity
of spermatozca.

Wicklund (1949, 1952) demonstrated a favourable influ=-
ence of serum albumen on the fertillzing power of waghed or aged
sperm of Psammechinus miliaris was retained much longer following
d1lution with albumin solutions than with sea-water.

Tyler (1950) and Tyler and Atkinaon (1950) found that
éhe 1.1fe=span of sea=urchin sperm can be considerab.y extended by
the addition of nertainrpeptide and amino acids.

Tyler and Rothschild (1951) examined the sperm metabolth
of (sea=urchin) and Lytechinus in sea-water enriched with amino
aclds and noted that under such experimental sondlitions the initial
inerease tae respiration characteristic of the 1d1lution effect’,
was less pronocunced but the gsubgequent decline in astlivity was
considerably delayed, and the total amount of oxygen consumed
greatly increased. These facts, coupled with gvidence of non=-
utiligation of the added amino acids, indicated that the amino

acids enabled the spermatozoa to make fuller use of thelir endogeiioys
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substrate, probably by indycing the formation of complexes with
copper and other toxic heavy metals commonly present in sea-water.
Ibls bypothesis has galned additional support from the results of
further work on the detoxicating effect of metal-chelating agents
such ethylenedismine tetra acetate (versene), diethyldithiocarbo-
mate, Lebenzoinoxime (oupron) and 8=hydroxquincline (Tyler, 1953).
Perhaps the benificlel sction of proteins (Metz, 19453 Wicklund,
1949) and of seminal plasma (Hayashi, 1945, 1946; Chang, 1949) on
spermatozoa is also, partly any rate, due %o the similar processes.
The benificial action of these amino acids 1s believed to depend
primsrily on their metal=-binding capacity (Tyler and Rothechild,
1951).

Metz and Donovan (1950) demonstrated that in the star-
fish certain amine solds promote the agglutination of spermatozoa
by ezgg-water of thls specles; in the absence of thene amlno ecids
agglutination does not take place. Besides several uther effacts
of amino ecids have been observed with the sperm of lower animals.

Jacobgsen (1950) and Lundquist (1952) reported fourieen
free amine aclds in the seminel plasma of manj glyclne, threonine,
slanine, veline, leucine, isoleucine, cystine, proline, tyroslne,
phenylalanine, lysine, arginine, aspartic ecid and glutamic acid.

In the year 1952, Gassner and Eopwood found serlne,
glycine, alanine, aspartic acid and glutamic acid in the bovine
seminal vesicle secretion and in the empullar fluid; the latter

containing in addition a trace of tyrosine.
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(d) AMINO AGID CONTENT OP SPERM AND ITS ROLE IN SEMEN PRESERVATIONS

In the year 1856, Koelliker pointed out that spermatozos
rendered motionless by dilution with water, can be revived by
prompt addition of salts or conscentrated sclution of certain orga-
nic substances such as sucrose, glucose, lactose, glycerocl, urea
end various proteins. He lnvestigated in some detall the aotivatln#
influence of bleod serum, male acessory gland secretions and of a
variety of inorganic and organic substances on sperm motility .

The work of Mlescher and his contemporarles, however,
dealt largely with fish spermatozoa . Hévaver more rapid advances
were made soon after Eliec Ivanor (1907) and several other poineers
in the fleld of artificial insemination, perfected the technique
of semen oollection from domestic enimals. On the mammelilan side,
bull semen has recelived much attention from protein analysise

The osourence of free amino acids also known in fish
semen, as long as 1923. Steudal and Susuki (1923) isclated leucine,
lysine and alanine in pure form from protein free extracts of
herring testicles.

Knoop and Krauss (1944) showed that diluents containing
1.09 percent glycine or "1" proline in addition %o sodium and pota<
gssium phosphate and egg yolk maintalned 36 and 49 percent more
living bovine spermatogzoa after 12 days storage than did egg yolk-
gelatin and egg~yolk diluents respectively .

Tosic and ﬂaltop (19463 1948a, b, 1950) studied the

oxidstive deamination of amino aclds by bull g spermatozZoas in
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addition to sugars and fatty acids, spermatozoa are capable of
oxidizing a number of amines and aminé aclds.

In the course of thelr study, Tosle and Welton examined
several pure amino asclds and found that spermatozoa oxidlze three
naturally occuring amine acids, namely L-tyrosine, L-phenylelanine
and L-tryptophane. According to Toslc (1947, 1951) the hydrogen
peroxide forming aerobisc process in bull semen is an oxidative
deamination catalysed by the L-amino acid oxoldase of spermetozoa.

Martini (1947) incubated bovine semen or washed sperm
at 37°¢ for 2 hours with sodium phosphate buffer, gsodium arsenite,
and the amino acid under test. To measure the extent of deaminsation
trichloracetic acid was added, followed by 2, 4 = dichlorenitrophe-
nyl hydrazine, end the absorption coefficlent measured in o Pulfri-
ch Photo-meter. This gives the amount of keto-acid produced. Whole
semen showed ¢ considerable production of keto-acld under these
sconditions without the additlon of amino acldsj this presumably
arises from amino acid was added. Tyrosine was deaminiged to the
greatest extent followed in deaoeﬁdlng order by methionine,leucine,
valine, tryptophene, histidine, cysteine, and isoleucine. The
deamination of elanine, glutamic acid, arginine and lipine was
negligiblc.

Sarkar, Luecke and Ducnan (1947) determined concentirati-
on of 11 amino scids in a composite of 149 semen samples of 40
different bulls of the Holstein-Prlesian, Gurnsey and Jersey breeds
Sperm and seminal plasma contained 17 61 and 12.05 percent nitrogen

respeatively, when corrested for molsture, fat and ash. Spermin
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" protected the spermatozoa of sea=-urch in strong)ylocentrotus purpu-

was not detected in semen. The amino acid composition of sperm and
that of seminal plasma was very similar, except as regards arginine
(26.47% in gperm V.7.91% in seminal plasma), leucine (5.20% in
sperm V. 3.81% in seminal plasma and tryptopban (1.569% in sperm

Ve 2.63%) .

Lorenz and Tyler (1951) showed extension of motile life
span of spermatozoa of the domestic fowl by amino acids and prote=
ins. Glycine, when added to saline diluents st consentrations bet-
ween 0.003 and 0.133 molar, extends the life span of spermatozoa of
the. domestic fowl as measured by persistance of motility at 22°C .
Glycine was relatively more effective on dilute than on concen tra ted
semen suspensions. Certain egg white proteins had a similaer effect
on the life span of sperm. Purification of the saline diluent alone
served to prolong the life span of spermatozoa and correspondingly
reduce the effects of glycine and proteins.

Glese and Well (1952) found that glycine (005 M)

ratus from the detrimental effesct of lighte. Prolonged spermatozoal
gurvivel with the use of glycine containing salt diluent was obtal-
ned with storage at 38°C, but not at 4°C., when compared with the
yolk=oltpate diluent (Tyler and Tanabe, 1952).

Roy and Bishop (1954) reported that In equal volumes of
ezg yolk and 4% glycine solution in distilled water there was 1ongag
spermatozoal survival at 5°0. then in the yolk phosphate or yolk-
citrate diluents. Beneficlal effects on spermatozoal survival were

also reported by Rakes and Stalloup (1956), Baler et al (1957) and
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Seha and Singh (1958).

Roy et al (19568) used esg yolk medium with glycine and
noticed that there was a recovery of about 80 percent of the initi-
ally motile spermatozos when frozen samples were thawed at room
tempera tura.

Ceglelka, in the year 1988, placed a preliminary report
on qualita‘tivo study on the amino acids in the semen from ox, dog,
and pig.
| Seperation of amino acids in the semen of bull, dogs,
and pigs was done by Paper Chromatography method, which ghowed that
the number varied according to specles. He found that amino acids .
were liberated when the semen wWas stored 4-=06 hours at room tempera=
ture, but later they disappeared . Dog semen had more amino acids
than the bull end pig semen.

in 1958, Lake et al reported, the unpubl igshed observa-
tions of Lake snd McIndoe, that there is a bigh concentration of
free glutamate in the seminal plasma of ccckse Reported glutamate

gonsentration as follows :-

TABLE = 2.2

Glutamate consentration in geminal plasma of cocks.

i i i
Average concentra= | Se D. of IRange of fAverage concentra=

sion (mg/100 ml.) j (1) f (1) =tion in equiv/i}

o et

£9] 1 I Y]

Glutamate 1033 91 890+-1140 70
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. glpine diluent (4% GEY), 4% GEY /A% fructose, and yolk ocltrate. He
_ found thet 4% GEY and 4% + 1% fructose maintained full and half

Lake end MeIndoe (1959) identified chromatographically
free glutamic acid in a concentration of about 1 g./100 ml. in the
seminal plasma of cock.

Besldes small amounts of alanine, aspartic acid, glyecine
serine, and an unidentified ninhydrin-reascting substance were deve-
cted, and about 100 mg. of creatine/100 ml. were present. About 80%
of the non-protein nitrogen in the seminal plasma is accounted for
by glutamic acid plus creatine. It 1s probable that these substan<
ces are mainly of testiculer origin and that the glutamic acld
plays a major part in maintaining the osmotic pressure and pHe.

Roy (1959) estimated the full and half life of buffalo -
and bull spermatozoa in semen samples diluted with 4% egg yolk

1ife of both buffalo and bull spermatozoa for a much longer perilod
than yolk citrate.

Tomar (1959) reported that spermatozoa lived for 23
days in egg yolk glyclne ds comparéd with 12 days in sodlum bicarbo-
nate-glucose-fructese, although with buffalo semen, sodium bicarbo-
nate-glucose=-fructose buffer malntained the motillity score of 3 for
a longer period than yolk citrate or yolk glycine.

Using mierobiological and paper chromatography methods,
Novak, Blum, Taber and Liuzzo (1960) cuantitatively determined the
seminal plasms and sperm amino acids of the honey=-bres, Apis
mellifera. Arginine content of both seminal plasma and spermatozoa

of the honey bee to be greater than that of any of the other 14




MAGADH UNIVERSITY M. Sc, (A. H.) THESIS, 1970

amino acids found.

Heljkenskjold and Nordlander (1960) determined the
content of slpha=amino nitrogen in humen semen plasma and found %
no cor-elation between sperm morphology and amino nitrogen conteﬁt.

Hopwood, Gassner (1962) found the pattern of free amino
acids in semen of normal mature bulls is predictably constant.
Seminal amino scids, by qualitative paper chromatographic procedur=
es, were about 5 times as concentrated as those of blood plasma,
and glutemic scld was the predominant component in the seminal
plasma. Castration, vasectomy and vagoligation reduced the levels
of seminal amino acids whi;e androgen treatment increased them with
the exception origlutamlo aclds The seminal free amino acid pattern
was altered by scrotal insulation which produced aspermia. Analysls
of testes and acessory sex organ tissues and flulds for free amino
aclds indicated that glutamic acid is mainly a product of the
testes and epididymides since it was most concentrated in these
tigsues rather than in the seminal vesicles and ampullae or their
gseoretions. Seminal amino acid level were correlated with the age
of the bull as well as the quality end breeding potential of the
semern .

Fl=Ridl et sl (1962) reported that the content of amino

acids and proteins of human seminal plasma is also related to ferti
1ity, but to a small extent than ascid phosphate activity. Rate of
proteolysis 1s high in fresh semen, even at room {jemperature.

Chubb and Copper (1962) deteoted consistently twenty-

three free amino acids by filter=-paper chromatography of aleohol ic
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extracts of ;owl seminal plasmaj these included several not previ-
ously reported in seminal plasma of the domestic=fowl. Tn additien,
geveral unimown ninhydrin-rescting substances were found. Glutathi-
one and ergothionefne were not detected.

Ahluwalie (1963) investigeted amino acids content of
fowl seminal plasme and spermatiozoa. The amino acild components of
turkey seminal plasma were also determined. He reported that almost
all the so=-called essential aminc acids were present in large gquan=

titles in the seminal plasma of high fertility semen than in that of

low fertility semen, but almost all the so=caslled non=egssential dminw

sclds were present in large quantities in low fertility seminal
plasma+ He suggested that the lmportance of amino acids in relatlon
to fertility is to be investigated. The general picture of the amine
acids in turkey semen was similar to that in fowl semene.

Barria, Nelson, and Rafael Mancilla (1863) studied free
amino acids in the semen of stallions by paper shromatography and
founds glutamic scid, espartic 2cid, elanine, glycine, tbréonino and
nistidine. A comparative analysis of free amino acids in domestlc
animals was made.

Burulana et al (1964) reported the chemical analysis and
polarograpbhic behavior of the proteins from bovine, porcine, ovine
end human seminal fluid end proved that they (proteins) are of gly-
coproteic character. _

Abluwalis and Graham (1966) recorded a total of 18 amino
acids quantitatively in the seminal plasma and spermatozoa of fowl

semen « Glutamic acid was the major component in both fractions. In
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the spermatosoan fraction, only € amino aclds were detected,namely
glutamic acid, lysine, arginine, serine, aspartic acid and threcl-
nine. Except for serine and lylini. the amino scid oouoentrn£1ons
in the spermatozoan fractions were much smeller than in the seminal
plasma. In general, the amino acid content of turkey seminel plasma
is similar to chicken seminel pleasma with a few quantitative
differences. ,

Rottenberg (1966) studied on boar seminal plasma protﬁ-
ins, carbobydrates and amino acids of the water-insoluble glyco-
protein (Praction B) from boar seminal plasma and found about 837
of protein and smino acld snalysis indicated the presence of gignie
floant amounts of all the normally encountered amine acids. No

amino acid predominated.

Hood et a1 (1967) ldentiflied twenty common amino aclds
in the procine spermatozoa and their relative proportiéns were
determined in 2 ejaculates from each of 6 yorksshlre boars. No
signiflcant differences were found among boars or between ejacula-
tes witnin boars for any of the amino acldse.

Roussel and Stalloup (1967) studied some amino acid
aspests of bovine semen. The content of 17 amino acids in gpermato<
zoa and seminal plasma of 13 young Holstein=Friesien bull was
determined. Simple correlations between the emounts of the indivi-

dusl acids in spermetozoa are tabulated, and also correlations of

amino scld content of spermatozoa and the plasma with semen characs
ters. The highest coprelations in respect of percentage motility,

sperm concentration asnd percentage of 1ive spermatozoa were with
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Threonine content of spermatozoa (=0.85, «0.89 and =0.96 respecti-
vely) and proline content of spermatozoa (-0.58, «063, end -0.68),
the amino scid activity been adjusted to a sperm concentration of
1000 x 106 per mle In general, amino-acid levels were of little
significance in the determination of semen quality.

setohell et al (1967) studied the amino acids in ram
testtoul;r fluid and semen and their metabolism by spermatozoa. The
testls of the ram secretes considerable amounts of amino acids (200
micro moles/day) intoc the fluid collested from the efferent ducts.
The principal amine acid in this testlcular fluid is glutamate,
which is present in concentrations about 8 times those in testiculay
lymph or in blood from the internal spermatic vein. The concentra<«
tion of glutamete in seminal plasma from the tall of the epididymls
{s about 10 times that in testioular fluild, and, though glutamaste
is the major amino acid in ejaculated seminal plasme, its concen=~
tration i1s less than in epididymal plasma .

Zlatarev (1967) studied the effect of orgsnic aclds in
a diluent for the storage of bull's semen and reported that nurvivaﬁ
of the semen of the different bulls depended on their ages He
resorded a tendency towards a better storage of the semen in youngep
bulls in that particular diluents used.

Joshi, Rawat and Roy (1968) studled the preservation

effects of spermatozoal viability in diluents made up of amino

aclds with milk and/or egg yolk as bagse. Semen samples from 9 Murra
puffelo snd 4 Farisna bulls were used. A 4% solution of alanine or

gerine with 25§ egg yolk resulted in sperm motallty comparable to
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that obtained in 4% glycine with 25% egg yolk. Motile spermatozoa
in these diluents averaged 60-64% after 6 hours storage and 14-BO.B¥
after 126 hours storage, with 4% alenine giving the best results
at 126 hours. The addition of glycine, serine, alanine, succinate
and egz volk to whole milk diluents was not adventageous to buffalo
semen « By paper chrom:tograpby, nine amino acids were found in the
seminal plasma obtained from Murrah and Rarlana bulls. Besides,
Threonine was present in the semen of Barlana bull but absent in
that of Murrah bulle. The free amlno acids present in seminal plasma

from Murrab and Bariana bulls are given in Table 2.3.

Pree amine acids present in the seminal plasma of
Murrsh and Baeriena Bulls, as determined
by Paper Chromatography .

1
Murrsh bull &2 Hariana bull

Alaninee.

Arginine.

Aspartic acid

Glutamic acid

Glycine And Threonine.

Lysine.
Biatidine
Serine
Tyrosine

Popov (1968) preserved the bull semen in glucose-citrate
difunni_!ish_EQEA and arginine. e
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(e) BISICRY OF ISOLATION OF AMINO ACIDS:

Tpasing the nistory of isoclation of amino acids,
Braconnet (1820) obtained the first amino acld Glycine (Gr.glykys=
sweet), although elghteen years elapsed before Braconnet's "Sugar
of gelatin® was shown %o contaln nitrogen; the substance is amino-
acetic acid, GHQ(NBQ) GOOE« It was a matter of chance observation
rather then of systematle research. In the same way Aspartic acid
was Plrst obtained by precipitation of its barium or calcium salét
by alcohol . Emil Plscher (1901) conducted the first outstanding
advanse in the systematic separation of protein hydrolyzates end
it was he, who showed that esters of amino aclds can be distilled
without decomposition; as fractionsl d1stillation 1s not possible
since amino acids melt at relatively high temperatures, usually
with decomposition. The qdantitative isolation of amino acid cons-
tituents is difficult. Separation by fractional crystallization
is subject to the limitation that many of the acids fall Into
groups of structurally similar substances differing but 1ittle in
solubility e 7 '

TABLE =24

Amino ascids isolated from proteins.

A. Neutral Amino Acids

Name Pormula Investigator Year

1 2 3 4

—

1. Glyoine. OBQ(NHE) COOR Braconnet 1820
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Cont'd Table 2.4

=

e (55 2 S 4

2. Alanine 0B ,CR (Rng) COOR Weyl 1888

3. Serine. necnacn(naa) Coon Cramer 18656
B. Acidic Amino Acidg.

4. Agpartic acid. nooccngca(nna) COOR Ritthausen 1868

5. Glutamic aeid. HOOC(CH,) CH(NB_)c00R ~do=~ 1866

(Cf. Louis P. Pleser and Mary Fieser,"Orgenic Chemistry",
2nd Bde, DeCo Hoath & Co. N.Y. 1950; Page 431-432).

(f) DIFFERENT METEODS POR THE DETERMINATION OF AMINO ACIDSS

Kosaci and Kutscher (1900-1901) presented a method for
the determination of basic amino acids in which precipitation of '
group followed by subsequent gseparations of the amino acids were
involved « Emil Figher (1901) described the ester procedure for the
$golation of monoamino acidse The more recent methods often do not
require preliminary separation of the basic amino acids.

There are various methods applicable to the determina-
tion of several amino acids. The general methods employed are as

follows 2=
(1) Specific Precipitants:

Block and Bolling (1945) observed that most of the
acoumulated data on amino acld composition of protelns were obtainé?

by isolation methods. These depended upon the precipitation by
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reagents suppogedly specific for single amino asid or groups of
related amino acids. Purther purification by reecrystallizetion
yielded fractions which, after having been characterized as pure

by elemental analysis and melting point could be welghed. Thus,
information concerning the amounts of the amino aclds in the origl-

nael protein ls obtained. The method involves laborious processing.

(2) Microblological Methods:

Bawk, Oser, Summerson (1954) described that the funda-
mental principle involved in microblologzical assays is to measure
the response of bacteria, yeasts, or molds %o graded increments of
the sample and of a steanderd sclution added to media furnighing all
the nutrients required by the microorganism, except the amino acid
under assay. The graded response may be meagured by the incresse in
population of the micro-orgenisms (l.e. turbidometrically) or by
thelr products of metabolism (acid or COB production)s The methods
are advantageous, less éxpennive. gimple but not devoid of limita=-
tione

It furnishes very reliable quantitative results (Snell).

(3) Enzymatic Decarboxyzation:

Olcott (1951) expressed that in this method of amino
acid determination, enzyme systems that have the property of speci-
flecally decarboxylating one amino scid are employed . An allquot of
a neutraliged protein hydrolysate 1s mixed with such an enzyme

system in a warburg or ven slyke apparatus and the carbon dloxide
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envolved is md,lurod by standard techniquese. The total amount
liberated is equivalent to the amino escid present in the hydrolysa-
tee The method seems to be rapid and capable of accuracy provided

the enzyme preparation is avallable.

(4) Chromatography!

Chroma tography has been defined as "e procedure of
analysis by percolation of fluid through a bedy of comminuted or
porous rigld meterial®™ (Gordon, Martin, Synge 1944). They developed
a system of partition chromatography which wag used by Tristram
(1946) for determining the moncamino, mono=-carboxylic acid contents
of several proteinse. In the method, the amino acids in protein
bydrolysate are acetylated with aceticanhydride. The resulting
acetamino acids are then subjected to separations that involve
partitions between an aqueous pha,e and a non-agueous solvent mix-
ture. The agueous phage is held stationery in the form of a column
of wet silica gel . A suitable indlcater is adsorbed in the gilica.
The scetemino acids are then dilssolved in the non=agueous solvent
end the solution is permitted to percolate down through the column »
As it does so, the different amino aclds move at different rates
and so separate into bands that are deteptable by means of colour
changes in the indicators As bands move out of the column, they ared
ceught in separate containers and then subjected to further separa-

tion procedures, or to direct determination by titration.

(1) Paper Chromatozraphy:
Consden, Gordon and Martin (1944) used for the first
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time, partition chromatography on a sub-mloro scale. Cellulose in

the form of a strip of filter paper is used as the stationery phase
Majority of the methods which have been devised for paper chromato=
graphy are baged on the prinsiple, "separation of substances from a

mixture by the passage of solvent in a definite direction and selec;

tive fixation" (Well, 1953). "A dro§ of solution containing a mix-
ture of suhuﬁaneos is placed on a plese of filter paper one end.
Hext, this énd is placed in a suitable solvent within a closed
container. The solvent passes ihe spot where the solution had been
applied. Each substance ln this mixture will ideslly move along
with the solvent at a unique rate, so that after a while all the
components of the mixture will occupay a distinct position some-
where along the path of the solvent" (Block and Zwelg, 1958) .

Por qualitative and quantitative estimations of amino

acids paper chromatography is widely uged.

(11) Adsorption technigue:

Por bagic amino acids, the technique necessitates an

adsorbent mixture end a filter ald.

(111) Ion-exschange chromatography:

The synthetic ion-cxchange resins are essentially sclild
selds or basese They possess the capacity to hold bases or aclds
with which they come in con%act. They are attractive analytical
reagents and because of the displacement phenomenon by which a

strong acld displaces a weak one or a strong base a weak base
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time, partition chromatography on & sub-micro scale. Cellulese in

the form of a strip of filter paper 1s used as the stationery phase
Majority of the methods which have been devised for paper chromato-
graphy are baged on the principle, "separation of substances from a

mixture by the passage of solvent in a definite direction and selec;

tive fixation" (Well, 1953). "A droﬁ of solution containing a mix-
ture of substances is placed on & plece of filter paper one end.
Hext, this end is placed in a suitable solvent within a closed
containers The solvent passes the spot where the sclution had been
applied . Each substance in thils mixture will ideslly move along
with the solvent at a unique rate, so that after a while all the
components of the mixture will occupay a distinct position some=
where along the path of the solvent“‘(Blook end Zwelgz, 1958).

Por qualitative and quantitative estimations of amino

acids paper chromatography is widely uged.

(11) adsorption technigue:

Por basic amino acids, the technigue necessitates an

adsorbent mixture end a filter ald.

(111) Ion-exghange chromatography:

The synthetic ion=cxchange resins are essentially soclid
gclds or bases. They possess the capacity to hold bases or aclds
with which they come in ocontact. They are attractive anelytical
reagents and because of the displacement phenomencn by which a

gtrong acid displaces a weak cne or a strong base a weak base
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(0Olcott, 1951).

(1v) Gag Chromatographys

zlatkis Or'o and Kimball (1960) demonstrated that amino
aclds can be converted by ninhydrin into volatile sldehydes. These
were separated by gas chromatography and converted to methane which

was subgequently estimated in a thermal conductivity cell.

(8) Ionophoresiss

Martin end Synge (1945) defined icnophoresis a "process
ooncerﬁod with the movement in a elgotrioal field of relaftively
small ion", electrophoresis as "movement of large molecules and
particles", but the distinction between them is ignored. Blacksburn
(1865) expressed that electrophoretlc method was capable of deter~
mining amounts of amino acids in mlcro quantities.

The advantages of the bigh-voltage electrophoresis

method are for their speed and high resolving power. Both, the pupj
chromatosrapﬂic technique and electrophoresis are equally efficien

except that the latter requires less time.

(6) Isotope dilution methods:

shemin (1945) stated, "this method is based upon the
principle that the usual laboratory procedures for isolating amino
ancids donot separate 1sotope containing molecules from thelr normal
analogues. If a known amount of an amino acld, that has been labe-

lled by the incorporation of a stable or radicactive isotope
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element, is added to e protein hydrolysate, and then the same amino

hydrolysate. The decrease in the concentration of the labelled

acid 18 isolated from the mixture and purified, a determination of
the concentration of lsotope in the sample will give a direct mea-

gure of the amount of the amino ecid origilnelly present in the

element from that present in the added amino acid to that present
in the isolated amino ascid indloates the extent to which the lebe-
lled amino acid has been dlluted" .

The technique hag so far been applled only with amino

16 requires mass

aclds lebelled with 1115. The measurement of N
spectrograph, an instrument which is not generally avallable, al«~

though the method has the possibility of being the most acocurate

and reliable.
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(8L, LITBRATUHE RiVIEW ON MOTILLITY AND CRYSTALLIZATION
PATTERN OF SEMEN

@

EVALUATION OF PROGRESSIVE MOTILITY OF SESMENS

sy

Legerlof (1936) said "The mot ility of spermatozoa

is a necessary physiological phenomenon for fertilisation®.

Asdell and Salisbury (1941) reported "The motility

of spermatogoa serves as a méans for properly distributing sper-
matogoa throughout the female reproductive tract, in which ovum
is found as a fertilising unit thus insuring the statistical

or iteria of spermatozoa ova meet ingW.

Motility gives a fair indication of the quality of
gsemen and signifies a high degree of physiological intergrity
of the spermatogoa. It is influenced by a number of factors viz.
pH of Paemen, tamparﬁture, live percentage, age, health condit ion,
t ime of collection, frequency of ejaculation, feeding, exercise,

gseason, sex vigour of the bull etec.

4 number of methods were desor ibed for est imat ing

mot 11ity of spermatozoa. The commonest one for field condition
wag reported by Herman and Swanson (194i) - five grades for
represent ing sperm mot 1lity from O - 5, where 0.5 represent 10%
mot 11ity. Swanson and Herman (1944) stated that conception incre-
ased as mot 1lity Inoressed upto 3.0 rating, and there after
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inoreased motility did not result in important inersuse in
conoept ion rate. Ihe Index of correlat ion has also revealed a
slgnif icant ourvillineur correlation between motility and rate
of concept ion. Initial motility was also stated to be dependant
upon the act lvity of spermatozoa as well as on sperm concentra-

tion, ( Maule, 19852).

Prabm and Bhattacharya (1951) studying eompsrison
of first and second e jaoculates in Indian water buffalo found an
mitiai motility of 3.07 and 3.32 respectively. The same authors
who cqnducted exper iments with local Uttar Pradesh buffalo bull
with teasers on heat and not on heat cowe, recorded a motility
rat ing of 2.47 and 2.32 for first e jaculates and 3.46 and 2.856

for the second e jaculate of the same collection.

Prabhu and Sharma (19564) studying the comparative

effect of 4 successive e jaculutes recorded an initial motility
of £.693 2.31; 1.89 and 1.01 respect ively for successive © jacu~-
lates of buffalo bull.

Studying the seasonal variation in semen characters

Kusl®waha et al (19556) recorded an initial motility of 3.57 and
S.74 during 1949-50 and in th» subsequent year be ing best in
spring 4.15; 3.76 in summer, 3.4 in winter and 3.34 in autum.

Sayed and Oloufa (1957) studying the effect of fre-
quency of collection on Bgyptian buffalo bull, stated the mot 12 ity
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as B84.71% and 55.964 with collections of once a Week and thrice

a weak.

Hafez and Darwish (1956) reported an inftial mot 11 ity

of 7.25 for fresh semen in buffaloes and observed drop down of
mot 111ty after third e jaculate.

Oloufa et al (1958) recorded a mot ility of 75.374%
in summer with an average of 64.(& for the ysar under study i.e.

3.5 and 5.0 respect ive ly.

Tomar and Desai (1958-59) while studying preservat ion

of buffalo gemen rated motility in ten categories from O to 6

avery 0.5, 10 percent motile spermutozoa.

hale (1962) stated an initial motility of 4.0 to

4.5 in buffalo bull semen.

Mishra and Sengupta (1964) recorded a motility of

1.58 * 0,09 in summer with buf'falo bull having wind protect ion
and 0.87 #* 0.30 without protect ion from hot winds while in the
same year Sengar and Sharma (1964) recorded 1.83 as initial
mot1lity for the first e jaculate.

CRYSTALLISATION PATTERN OF SEMEN:

In the year 1966, Tomar, Johari, Misra aend Singh

observed that there did not seem any information indicating the
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VATERIALS AND _METEODS

COLLECTION OF SEMEN SAMPLE AND PRESERVATIONS

Semen sample of four Tharparkar (Zebu) and four Murrab
(buffalo) bulls were made avallable from this study. The management
of all zebu and buffalo bulls were same. Semen wasg collected in
artificlal vagina ( A.V. ) and its processing wss started within
one hour after collection. To meet the required volume of semen
sample generally two successive collection were taken, speclally
in the case of buff-bulls.

The semen of buffsloes and zebu bulls were obtained from
Semen Bank, Patna and Government Cattle Parm, Patna respectively
and brought to the laboratory in thermosflask. The usual transpor-
ting procedure wos strictly followed.

In the laboratory the semen sample was divided in four
parts and preserved in the sterilized test tubes of the size 1 om.
x 10 om. pluggad with sterilized cotton, taking all the precautions
of cold=shock and contamination. Then the seamplen of 24 hours, 48
hours and 72 hours were kept in refrigerator in a beaker containing
water in order to cool the sample gradually. After 30 minutes the
water from the beaker was thrown out end the samples were kept in

the beaker for onward preservation.

PREPARATION OP STANDARD AMINO ACID SOLUTIONS:

The techniques of Cowgill and Pardee (1962) were
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adopted with some modifications for preparing th¢ standard solution
and thelr subsequent applications on the chromatograms for develop=
ment « Thug § standard curves were obtained for reference amino acld
to ascertain the quantities of amlno acids.

0.2 millimole of each of the amino aci.ds wag welzhed
accurately, in a previocusly weighed clean and dry test tube. The

gquantities for individual amino acids were as follows 3=

(1) DL-a=~ Alanine 17 .82 milligram.
(B OD of 0)
(11) DL~ Aspartic acid 26.62 *
; (BeD oE W)
(111) Glyoine 15.02 "
";(BODOH o)
(iv) L-Glutamic acid 20,43 "
(E. Iel‘ok) °
(v) DL- Serine 21.02 "
(BeDoE e)

Then to each Gest tube, added 10 ml. of 10% isopropanol
in distilled water containing dil-ECL. Shaken the tubes carefully
%111 the amino acids got dissolved. Presence of HCl helped this
process e+ Then further added 10 ml. of this solveant to each test
tube to make the five amino standard solution f.e+ alanine, aspar-
tic acid, glycine, glutamic acid end serines 1 micrelitre of each
of the stendard solution contained 0.01 micromole of the reapactivL

amino acid. Stoppered the test tubes and kept for the preparation
of standard curves.
The weight of the amino acids contalned in standard

solutions used for preparation of standard curves as follows 3=




TABLE =3,

The welght of the Amino Acids (in Microgram)
contained in standard solutions

Quant ity | Alenine | Aspartic | Glutamio } Glycine } Serine
in Mioro I aold acid i §
moles i
|
0«01 0.8910 13311 1.4714 0.,7509 1 .0561
0.02 1 .7820 2 .6622 2 .9428 1.5018 20102
0.03 2.6730  3.8933 4.4142 2 .2527 31563
0 .04 3 .5640 5 ..244 5 .8856 3 .0036 4 .204
0.06 4 .4550 6.6560 7 .38670 37545 58565
0.06 5.3460 7 .9866 8 .8284 4.5054 8.306
0 .07 6.2370 93177 10.2998 - 5.2563 7 387
0 .08 7.1280 10.6488 11 .7712 6.0072 8 .408
0.09 80190 11 .9799 135 .2426 6.7581 ©.459
0.10 8.9100 135110 14.8140 7 5090 10.510
011 9.8010 14 .6421 16 .18564 8.2699 11 .561
0.18 10.6920 15.9732 17 .6568 2.0108 12 .612
0013 11.6830 17.3043 19.1282 9.7617 13 .663
O.14 12 4740 18 .63 54 20 .5996 10.5126 14 714
0.15 13.3650 19.96656 22 .0710 11 .2635 165.766
0.16 14 .2560 21 .2976 23 5424 12 .0144 16.816
0.17 15,1470 22 .6287 26,0138 12 .7653 17 .867
0.18 16.0380 23.9698 26.4852 135 .5162 18 .918
0.18 16.9200 25.2099 27 .9566 14 .2671 19.969
0 .20 17.8200 26.6220 29.4280 15.0180 21 .020
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(1v)

Pipettes, micropipettes, funnels and other routine

zlags wares.

(v)

Working table with glaags plate.

There was also an almirah containing different cehmicals

all belonglng to 'Analar' grade.

CEROMATOGRAPHIC METHODS

Utmost cleanliness was observed during the chromatogra-

phic work. The glass wares along with glass plate, solvent troughs

and rods were thoroughly washed with hot soap water and distilled

water. The sequence for cleaning of micropipettes was, hot sopp

water, distilled weter, and acetone. It was a routine practice

that the applliances after cleaning were perfectly dried before use

with adequate care to prevent contamination. During work, both the

bnends wers being kept clean as far as practicable. Clean rubber

hand-gloves were also being used when necessery particularly while

touch ing the chromatograms.

The method of Block and Zweig (1958) was adopted wlth

some modifications according to the convenlence. One dimeniion

descending paper chromatography with a single solvent system was

employed throughout the chromatographic work. It invelved the

following main procedures i<

Lo

2e
Se
4.

Preparation of Sample-

Application of Sample (Spotting).
Development of Chromatograme. ‘

Drying of Chromatogram after development and
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detection of spots.

5. Quantitative elution of Ninhydrin treated amino

gcids.
1. Preparation of Se H

" Semen collected from Tharparker eand Murrah bulls was
centrifuged at 3,000 r.peme. ror‘ib minutes. One volume of seminal
plasma was added to flve volumes of 95 percent alcohel in a centri-
fuge tube to precipitate the proteins. It was then centrifuged for
ten minutes at 2,500 r.p.m. (Joshi et al , 1968).

The supernatant extrect was reduced to dryness at 50°C
in air ovin and the dry residue diluted with 10 percent isopropyl
alcohol to one-half of the original volume (Gassner et al , 1962).
Thig extract concentrate was then ready to be applled on the chro-

ma tograph paper.

2. Application of Sample gggottingzz

A sheet of whatmen no. 1 filter peper (46 cm. x 57 cms)
was layed traught on clean glass plate. A line 8 om. distant and
parallel from the edge of the lesser length of the paper was
faintly drawn with a light pencil. Pive tiny pencil points spaced
at 4 om. interval were faintly marked on the line drawn from elther|
ends and a small circle ( 4 mm. dia. ) was made on each point. Two
points on elther extremes had the locatlons of 4 cm. away from the
respective edges. Then the paper was divided throughout the length

on lesser length i1.e. 46 om. with faintly drawn pencil. This was
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done inorder to facilitate in cutting the developed chromatogram
for drying in alr oven. While doing so, perfectly clean hands were
used and care was taken not to touch the filter paper with bare
naked hands. Band gloves were used. From the right corner four
circles had been meant for the first semen sample of 10-10 /21,
and the fifth one for reference amino acids mixture end in the same
pettern from left corner four circles for second semen sample and
the fifth one for amino acid mixture.

Now, the solutions were applled by means of different
micropipette to the alloted clrcle as follows 3=

Prior to taking up the work of spotting, manual man ipu=
lations of the other micropipettes were practised, to get used to
their applications in the actual procedure of spotting the sample.

One of the clean, dry micropipette having 100 miero

|

litres ocapacity and subdivisions indicating 1 mioro litre was dippe
in the solutiofd which was %o be applied on the paper. The micropli-
pette wes allowed to gZel £11ted by capillary action. When the
desired quantity of the solution travelled in the pipette, it weos
then withdrewn and the outer sides were wiped off with a clean and
dry ordinary filter paper. To prevent the loss of the solution %o
the lass plate during gspotting, a wateh glass was put below the
chromatogriphic paper. The watch glass was being moved on that line
after ea'oh spotting. The solutions were applied at the designated .
points already marked end encircled with the goft pencil along with
the ldentiflication marks below each one .of them. The "modus operandi

adopted while spotting the solution of the specified volume was, by
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. spot of the developed chromatogramn; sush meticulous care was taken

gently touching the paper, a number of times. While doing so,
usually an ahglo of 45° was formed between the micropipette and
the paper. After each such operation, the material was allowed to
dry with the exposure to ordinary table lamp. Por best results,
only & /A aliquots were applied at one time. Since, spot size,

the uniformity of spot and shape of it can effect the subsequent

with each application so that ultimately, each spot was small,round
and uwniform. The spots were then allowed to dry completely. After
it, the paper was folded sharbly along a line 5 em. from the edge-
Such folding kept the distance of the spots 2.6 cm. from the fold.
Pinally, the paper was transferred to the chromatographic cabinet
where it was put in the manner naq’desoribed below 3=

Both edzes near the fold were caught hold, by hand
protected by clean rubber globes and the paper was pushed gently
in glau‘t;rougb which was resting on the upper grooves of the
cabinet. The paper was fixed by the help of glass support which
had bended ¢nds. During operation care was taken that paper rested
over the antisiphon rod which too, was placed parallel to the
trough on the upper groovess The paper was thus in a banging posi-
tion and the antisiphon rod was in a position to control the excess
flow of the solvent. Then the paper was allowed to equilibrate in
the vapour of ammonia escaping from the beaker (containing 80 ml.

of 0.3% Rns) kept on the floor of the cabinet.
3¢ Development of Chromatograms

Phenol : Water mixture ( Joshi et al , 1968 ) was the
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. spot of the developed chromatogramn; sush meticulous care was taken

gently touching the paper, a number of times. While doing so,
usually an nhglc of 45° was formed between the micropipette and
the paper. After each such operation, the material was allowed %o
dry with the exposure to ordinary table lamp. Por best results,
only & sl aliquots were applied at one time. Since, spot size,

the uniformity of spot and shape of it can effect the subsequent

with each application so that ultimately, each spot was small,round
and uniform. The spots were then allowed to dry completely. After
it, the paper was folded sharply along a line 5 cm. from the edge-
Such folding kept the distance of the spots 2.6 om. from the fold.
Pinally, the paper was transferred to the chromatographic cabinet
where it was put in the manner naqhoaoribad below 2=

Both edges near the fold were caught hold, by hand
protected by clean rubber globes snd the paper was pushed gently
in glass_trough which was resting on the upper grooves of the
cabinet. The paper was fixed by the help of glass support which
had bended ¢nds. During operation care was taken that paper rested
over the antisiphon rod whioch too, was placed parallel to the
trough on the upper groovess The paper was thus in a banging posi-
tion and the antisiphon rod was in a position to control the excess
flow of the solvent. Then the paper wass allowed to equilibrate in
the vapour of ammonia escaping from the beaker (containing 80 ml.

of 0.3% nna) kept on the floor of the cabinet.
3¢ Development of Chromatograms

Phenol : Water mixture ( Joshi et al , 1968 ) was the
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only solvent uged throughout the chromatogrsphic work. The solvent
bas the following edvantages i-

(1) It has appreciable resolving power for amineo

acids found in the seminal plasma of Zebu and Murrah

bulls.
(11) The solvent system does not destroy the amino
acids while drying the developed chromatograms.
(111) in this solvent system the chromatogrephic paper
do not require lengthy pre~equilibration time.
(iv) It is simpler to prepare and ensily avallable.
(v) Moreover it is economical.

(a) Prepasration of Solvent:

A bottle of 500 gme. of Phenol of 'Analar' grade was
taken and kept in air=-oven, adjusted %o 80°C to make the orystals
to liquifye This was done without opening the bottlee When the
orystels liquiried, the bottle was cooled at room tempermature.
Then to 1t 166.6 ml. of glass distilled water was added %o make

Phenol : water in ratio of 75W: 25 V and stoppered and gently
sheken for a whilee.

(b) Development of Chromstograms:

Enough of this solvent was poured into the troughs by
means of a plpette through the holes in the upper 1id of the closed
chamber, so that the troughs were 3/4th full. During solvent =

development of the vhromatogream it was an usual practice to check
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whether the trough contained ample quantity of the mixture. When
necessary, some more was poured. After 20 -22 hours, when the
golvent - Pfront hed travelled a distance of 44 - 46 oms. and appro-
ximately & - 3 cms. away, from the other edge, development was
stopped . The chromatogram ( developed ) was taken out with hand
covered with gloves and kept for drying in the room at room tempe-

rature.

4. Locating the spots in Chromatogram:

Methods of Giri et al (1952) was adopted for drying and
colour development of the chromatogram and aslso during subsequent
elution of the ninhydrin spot for quantitative estimation .

The developed chromatogram was hanged with plastic
clips. Perfect drying of the paper was engured by exposure to ordi-s
nary table lemp for 10-15 minutes. Then the paper was sprayed with
0.5 percent ninhydrin in 95 percent acetone. The acetone was prefe<
red due to the noted reasons =

(a) Amino seld are insoluble in acetone and donot spread.

(b) There is no offensive smell (e.g., n-butanol).

(¢) It is economical.

(d) 1I% conserves space.
Spraying was done with the glass atomizer, 50 ml. capacity, having
a rubber bulb which was connected to the glass tube of the glass
container, by small connecting rubber tube. The followling procedu=~
res were adopted during the spraying operationasi«

Glass container with the colouring reagent was caught
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hold with the left hend and kept in slightly filled position, at
the distance of 15-18 inches from the developed chromatogrem.
Gently, the rubber bulb wes manipulated, with the result, thin
gpray of the colour reagent appeared which were allowed to fall
on the right corner of the paper above. Gradually, the contalner
was moved to the left on the same line but continulng the operation,
%111 1% reached on the other corner. Same procedure was repeated
below this application, end continued till the entire paper was
sprayed with the reagent whilch left a wetting mark on the paper.
‘ Gare was taken, not to over flood the chromatogram to prevent
formation of diffused end ill~defined spots. The spraying teohniun
was followed as described, since it pravantid over=flooding of
the reagent. The whole process Yook 10-15 minutes and consumed
about 30 ml. of the reagent. Then the sprayed chroma tozgram was
allowed to remain for esnother 15-20 minutes till 1t got finally
dried. Aftor 1%, the uprayad paper was cut with the help of a dry
scissors along the already drawn line. It was then folded and
transferred %o the hot alr over and kept at 65°¢ for 30 minutes,
with particular care for the temperature control « Pracautions were
taken, to put clean and dry, but ordinary papers, as linings %o
the lnner walls of the oven. The chromatogram was then taken out
and put in the hanging position. Examined the resclutions of the
sample and located the ninhydrin spots agalnst the sorresponding

known amino acid ( reference amino acid ).

5. Elution of Ninhydrin spots:
Distinet sones of ninhydrin spots that had different
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colorations were formed depending upon the amino acid. The spois,
on identification agalnst the reference amino scids, were cut, one
after mot.her‘»ind put into neparnfe clean and dry test tubes,
already marked with glass pencil for thelr identity. Care was taken
to hold peper cuts with clean forceps not by bare fingures, and
while cutting the paper clean and dry scissors were used. The paper
cuts from the place of original spplication of the sample and from
some randomly selected portion of the puper were taken for blank
determination.

As the colour obtained by amino acid of the sample spot
was found to be too weak to be measured in the Klett-Summerson
photoelectrio colorimeter, the four spots of the amino acid were
taken together in the test-tube already allotted to amino aclid.
Then, to each test tube 4 ml. of 76 percent Ethyl alcchol contal-
ning 0.2 mge of copper sulphate was added, and throughly shakened
t111 the ninbydrin colour was eluted from the paper. The coloured
solution so obtained was read in a Klett-Summerson photoelectric
colorimeter using green filter ( 540 m-/u-)- Colorimetric readings
were noted and averaged. Por the stendard amino acid solutions
these were plottod on the graph papersgm against the respec tive
quantities of amino acids originally taken for epplication on the
paper, the points were joined with straight 1ine. The colorimetric
readings obtained from the unknown mixture or extract were utilised,
for evaluation of gquantities, with the help of the standard curvesp

To know the quantity of amino aclds In un¥nown mixtures

and extracts the stendard curves were always used. The amino acid
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on identification in the chromatogram followed by elution, indloa-
ted 1ts quantitative transfer to the solvent ( 1.0 4 mle 75 per-
sent Ethylalochol containing 0.2 mg. of cusoi.aneo)f The optical
density of the solution, when known by colorimetric reading, shows
the concentration of the amino aclid or unknown substance in the
solution. It was known by reference to the standard curve prepared
for that partioular amino ﬁoid.

In the same way estimation of amino acids in the semen
sample, of zebu and buffalo bulls after preservation (in refrige-

rator) of O bhour, 24 hours, 48 hours and 72 hours were determined

by peper chromatography method .
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METEOD FOR CALCULATION

Amino scid eontent 1n degrotclnisgd (Alcoholic extract)
Sem plagmas

Pirst, the amount of amino acid was estimated in 40

miero litres of the sample and then, from this estimated emount
the amino acid content present in i ml. of deproteinized plasma
was known by calculations. Standard curves and Table 3 were used
during such calculationse

For instance, in case of Glutamic acld, when the colo=
pimetric reading indicated 60 on the scale, the reading was referr-
ed to the standard curve which showed 0.04 micromoles of that
amino asid. Bvidently, Table 3 as quoted above, pointed %o 5.8856
micrograms of glutamic acid. Fowever, from practical stand point
the last two decimal places were omitted. This value indicated
the quantity of amino acid present in 40 micro-litres of deprote=-
iniged seminal plasma. To know the total quantity of amino acld
present in 1 ml. of deproteinized seminal plasma, 1% required
usual multiplications and divisions %o arrive at the value, which
was then roﬁrnuantod in milligrams of the amino acid. To aimplify
the matter, it can be represented as follows :-

Since 0.6 ml . of sample was prepared from i1 ml. of
deproteinized, alcoholic extract, geminal plasma.

Therefore 1 mle of it represents 2 ml. of the deprotel-
nized seminal plasma. When A represents the total smount of amino

pcid present in 40 mioro litres of the sample, and T the amount of




amnino acid in 2 ml. of the deproteinized geminal plasma.

Then T = A'% 1000

= A x 25 mioro grams ( 1.e. amount present

&
5

|
i

e

s

in 2 mle of deproteinized seminal plasma).

4556 me-

o %3%5%%’“3‘ of anino acid present in § mi.
of the deproteinized seminal

Lo L i Sl e s

plasma.

i E%%%%%g‘ms- =z Total amount of amino acid

present in 100 ml. of the

deproteinigzed seminal plasma

or A X 1.820 mg. = «dp= =do=

Jullea L it B8 WA 0 o D0 Sl 20 Pl ) gl
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TS USED

Reagents usgsed for the estimation of amino acldss

(1) 107 isopropancl in disgtilled water

(2)

(3)

(¢)

(8)

(6)

(containing diluts ECl.).

10 ml. isopropancl, 1 ml. 6§ #Cl, 89 ml.
distilled water ( when 1t was used for the
gample ECl was being omltted, and distilled
water was taken in 90 ml. quantity).

6 N BCL.
Phenol ¢ Water mixture ( 76 : 25, W/V) e
95% Ethenol .

Ninhydrin solution ( for colour
develdpment) »

0.6 gn. ninbydrin (055400 00 €0 -520) was
digsolved in 100 ml. of acetone {Analar).

75¢ Ethyl alcohol {(eontsining 0.2 mg.

0“3040 8!20 in 4 Blo)o

50 mg. cuso‘ -5320. wag digsolved in 210 ml.

of distilled water. To this solution 790 ml.
of Ethyl alcohol was sdded to make it one
litre.
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EVALUATION OF PROGRESSIVE MOTILITY OF SEMEN:

Working procedures

The slmple conventional method of gi-ading motility of

. semen for routine examination, devisad by the Russian workers, was

adop ted .
The following scores are glven for variocus types of
motilitys~-
0 = No moGility.

10r f = Poor motility, approximately about 1-20%
of sperms are in motion. Thelr movement is
mostly weak and osgcilatory.

2or £ £ = Falr motility, approximately 20 to 40% sperms
have progressive motility but movement 1s
undulating.

3 or £ £ # = Good motility; about 40 to 60% of sperms are
in motione The movement is vigourous but
1imited to individuals spermse.

4 or £ F ¥ = Very good motility, approximately 60=807%
sperms sre in rapid vigourously progressive
movement.

Sor fFfFFF = Excellent motility approximately 80=100%

gperms are very rapld and vigourous progre=

ssive movement in stralght line-

ey )
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under microscope (10x) for orystalllsation pattern and spermatozoal

GRYSTALLISATION PATTERN OF SEWEN

Working procegdure’

A thin film of semen was made on the clean and dry

glass slide with a pin head. The film was dried in alr and examined

behaviour.

e
we
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RESULTS _AND DISCUSSION
(a) SBUINAL AMING ACIDS.

hol £ 8

It is well established fact in the field of chromatogra=
phy that cholce of the developing solvent plays a central role in
the ultimate efficiency of the process of resolutions and the sol~
vent ultimately chosen in this work was based on th§ findings of
previous works.

& In 1944, Consden et al used the phenol golvent for
ebpoma tograph lc procedure. Patton (1950), preferred the use of
phenol : water mixture ( 80% phenol ) in separation of emino acids
by paper ohromatography . Gagsner and Aopwood (1952) adopted the
80% phencl in the seperation of aminb acids of seminal plagma and
successfully seperated aspartic acld, glutamic acid, serine,
glyoin; and slanine by one dimension paper chromatography .

Kowksbany (19562) explained that slower moving solvents
produced rounder and less diffused spots-.

Joshl et al (1968) used phenol : water mixture (753263
W/V) in separating the free amino acids present in the seminal
plasma of Murrab and Bariana bulls using one dimentional descen-
ding chromatography. Block and Zwelg (1958) also recommended 1%,
as one of the solvents of cholce, for the analysis of amino acids
on bapor.

Taking cue from others, it was congldered proper, to

use phenol solvent used by Joshi et al (1968) throughout the
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chromatographlc work. The advantages enumerated earlier, made it

more slluring for the purpose.

Pixation of location of Amino Aold in a
ghromatograms

The specific distance travelled by the par ticular amino
acid during the solvent development, indicates it resolution from
the mixture of amino acids or deproteinized sample applied on the
chromatographic filter paper. Different amino acids have different
positions in the chromatograme Their locations on the paper along
with the distance Atnvolled by the solvent front, assists in cal-
culating its Rf. valuese Calculations of the Rf. values have been
appreciated as the guidelines for jdentification of the amino
aclds. Bowever Zimmerman (1953) enumerated a number of points that
may cause variations in Rf. values. Block and Zweig (1958) caution=
ed that such calculated values mus® not be depended upon entirelye.
They further recommended that while applying the aliquot of a
gsample on paper, a good number of gpots of reference standerd
amino acids solution ( mixture ) may be applied. The application
should be such, as to facilitate identity of unknowns. They also
advocated that such applications in the same chromatogram cancelled
the probable experimental varlations. Therefore, in the beginning,
1t gseems to be a necessity, to have an idea of the approximate
locations of each amino acld of the standard solution. The Rfe mmk

velues were calculated by the following recognized formula 2=

Rf. = Digta travell by substancp
Distance travelled by solvent fron®.
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Two filter papers were taken and numbered as 'A' and 'B'. In filter
paper 'A' five standard amino acld solutions were applied in quan-
titles of 5§ end 10 mioro litres. Duplicates were also made 1n
filter peper 'B'. Pilter paper 'A' was developed only once, but 'B*
was run for the second time after 24 hours drying in between two
solvent stages in a room for better separation. For rest of the
procedures, there was no difference.

Both the solvent fronts were measured. Various ninhydrin
spots were also measured ( distence from the point of application
to the ninhydrin spot ). Rf. values were calculated. The calculated
values sre represented in Table 4.1. Apparently, the locations of
aspartic acld, glutamic acid, serine, glycine and elanine were in
the descending order. The Rf. value for each one was different
( for each amino scid ).

It was notloed that the quantity of amino acid ( in
10 micro litres ) mede bigger ninhydrin spots, whereas, the spot-

size in 5 micro litre aliquot showed small area.
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TABLE“O!,-

Showing the distance of solvent fronts, amine
acids in a single run and redeveloped
chromatograms with the calou-

lated Rf. values.

i i % =E ! [ i
solvent Desoription (Aspartic Blutamioc | Serine | Glycine jalanine
develop | {acid | acid ;
-ment . JApplication 1 AR

{(in miore | 511015 |10

| 1itres) i sl ol
i i | TE R e

5 20 §16 110 § 5 10

moa T DR, T BT
[ e e

]
i
i
i

| smcg 2z nmt 3o
li s sm 3G FOG T

i
|
i
i

Single Distanoce

Run 'A' travelled " g :
by solveat 45.4 cma.
front (in : :
oms o)ooo

seocee @e

Distance

travelled

by the T3 Ted 125 125 1645 166 19.2 19.2 28 .4 28 5
emino acid

(m cms l)

eeoo000 b.

Room  Rf.z B 0616 087 0.27 036 0.36 042 0.42 062 0.68
temp » a 0.16
33°G.

Re-de- Distance
veloped travelled 45.5 emgse. = 18t run.
'R by solvent #46.0 cms. = 2nd run.
front (in _
Glllo) eo o

. Distance
travelled 14.7 14.8 22.8 22.6 29,0 290 31.2 315 38.0 38.4
by the amino
acid (in
Oﬁﬂc)oooabo

Room $8MP+ 4ne.e b 0.32 0.32 0449 0.49 0463 0,69 0.69 0.69 0.82 0.83

349 . -
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# The dlstance of solvent front in
chromatogram in second run (46 cms.)
was taken for caloculatlion of #Rf.
values.

Assessment of the resolution of the constituent
amine ids £ ture:

To test the efficiency of phenol : water mixture, steps
were taken to examine the resolutions of different smino acids.
Two filter papers, designated as No. I and No. IT were taken. The
applications of an aliquot of 10 micro litres were made to 10 spotg
only in this order f.e. Mixture = Aspartic acid - Mixture -
Glutamic scid = Mixture = Serine = Mixture = Glycine = Mixture =
Alenines In this work, reference amino acid mixture and five stan~
dard solutions were used. Applications were made on the same patt-
ern, ag it was done in ohromatogram No. I in the case of second
chromatograme Chromatogram No. II was re-developed, after 24 hours
drying in between the two solvent stages. Separated amino aclds
were identified by the help of known amino aclds (reference).
Visual assessment of separations were dcne for both the chromato-
grams after colour development »

The chromatogram No. II showed the very distinct separa+
tion of serine and glycine, alanine.

The solvent re~development technigue advocated by
Ma jumdar end Remanujsen (1965), Pasieka and Logan (1966) was thus
varified and found to be more effective. The results Indicated for

its further application in the subsequent analysis.
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gpm!mtim of standard curve:

puring the preparation of standard curves ell the
prosedures, as detailed in the chapter =« "Materials and Methods",
were soruplously followed. Solvent redevelopment technique was,
however, introduced %o provide better geparation of amino acids.

Majumder et al (19656) reported that better separations
are achieved by carrying out two consecutive runs in the seame
direction with the same solvent.

A .tgndurd amino acid solution for Glutamic acid was
taken esnd an aliquot of 2, 4, 6, 8, 10 and 12, 14, 16, 18, 20
micro 1itres were applied on whatman chromatographic f£il ter paper,
one after another » Duplicate applications of these quantities were
also spotted on sepsrate gheet of paper. Utmost care was taken
while application of the different volumes of the solution. The
chromatogeams were developed with phanol & water solvent (Joshi
et al , 1968), for 21 hours and then re-developed after 24 hours
of drying in between the two solvent steges. GColour developmen$
with 0.5¢ ninhydrin in 957 acetone provided regular, un iform,
ninhydrin spots. The ninhydrin spots were then cut and eluted.
optioal density meagurements of the elutriates were made and colo-
rimetric resdings were recorded. The values of different elutriates
obtained from the second chromatogram were also noted. Ultimately,
the avornlgo velues were calculated. These were plotied on the graph
paper agalngt the corresponding quantities of amino acid appl ied
initially, on the chromatographic papere. A stralght line was drawn
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which consequently, provided the standard ocurve. It was observed
that aliquots tﬂioh bad more quantity of amine acld during appli=
sation on the paper, provided bigger spots.

Same procedures were repeated in cesse of aspartic acid,
-erlng. glycine and alanine. The flve standard curves thus obtained
were used for reference during estimations of amino aclid in the
deproteinized seminal samples.

The standard curve for aspartic acld, glutamic amcid,
serine, glycine anil aslanine have been represented graphically in
figure 1 0 5 respectively.

Determination of optimum concentration of the
gsample for uge in the chromatographic works:

Earlier experience pointed to the necessity of keeping
the concentration of applications on chromatographic paper %o a
minimum while containing the optimum emount of emine acids. During
chromatographic analysis optimum concentration of a mixture is
essential for better resolutions of different smino acids. And 1%
was also observed during the preparation of standard curves that
there existed a obrralation between the amounts of amino aclds and
the corresponding sizes of ninhydrin spots. As a consequence,

particular attention was devoted %o ascertain the sultable quantity

of the prepared sample to be spotted on the chromstogram for analy
sise A aliquot of 50, 20, and 10 micro litres were applied on the
chromatograph ic paper. Duplicate application for the same was also

mades A application of 10 mioro litre of reference amino acld
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mixture was spotted by the side of the duplicates. The ohromatogram

were re~run snd colour developed. After colour development, the
chromatogram was put in the banging position and was examined ﬁhro:
ugh naked eyes for the resolutions of the amino acids. As stated
earlier, the spots formed rﬁom the aliquot of a reference amine
acld mixture were used, while identification of resolved amino
aclds from the sample.

Taking into consideration the result of visual exemina-
tion 1t was finally concluded that 10 micro litres was the bes®t
volume to gzlve clesr dlstinet and non diffuse spots of amino acids
to be analyvsised then 20 miero litrﬁu. where as 50 micro litres

gives non distinct and diffuged spotts of amino asids.

Estimation of amino aslds in seminal plasma of
Tharparkar (Zebu) asnd Murrah jaugralgi bullss

Tho procedures adopted for preparatlon of the deprotei-
niged seminal plasma have been already desoribed ﬁn‘the chapter -
"Magerials and Methods" .

The semen samples of zebu and buffalo were procassed
for the Preparation of Sample to be shromatogrammed as described
in Materials and Methods, chapter and were finally transferred to
the respective clean and dry test tubes. The test=tubes were then
stoppered and shifted to the laboratory meant for chromatographye.

A sheet of chrometographiec filter paper was taken out
from the packet and put on the table with care so that it laid

treught over the glass plate. Four spots of each 10 misro litres
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from each sample and one spot of 10 micro litres of reference amine
acid solution after the fourth spots were applied as described in
Materials and Methods chapter under sub-heading ;Appllontion of
Sample (Spotting)'. After re-developing snd colour developing of
ohromatogram, it wes put for removing the ninhydrin spots. With
the aid of the ninhydrin spots of the respestive amino acids
obtained as a result of the resolution of the reference amino acid
mixture, and the same amino acids in the sample were identified.
After elution, sach eluate was measured for lts optical density

in Klett-Summerson photoelectric colorimeter using green filter

( 840 m.pa )

Thug reading for aspartic acid, glutamlc acid, serine,
glycine and alan;ne were obtained for each sample. The readings
were then referred to the respective standard curves and the quan-
tities of the aming acids were thus known. The value for the par-
ticular amino mcid was thus obtained end expressed in milligram
per 100 ml. of deproteinized seminal plasma by calculations.e

 For iilustration, the actual reading and csloulating
made for agscertaining the content in 2 ml. of the sample are

indicated in Table 4.2 below in respect of glycine.

TABLE =4.2

e

Showing the details of calculation for agcertaining
glycine content in 2 ml. of deproteimized
seminal plasma.
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| 1 i i |
volume | { Colori | Amount obtained | Welght iTotal {n
used for | Eluate | metric | on reference to | 1gh fin 2 m%{y:t .
spotting | ) rendi- | standard curve | micro Ildeproteinized
(micro | | nge { (in mioro moles) | gram {sample (micro-
litres) | | i i jgram) «
i i i f i =
10 |
i
10 { .
1 160 0.2 15.02 5 .02x1000
10 % - 4% :
10 1 = 375.5

Same procedures were adopted to estimate aspartlc
acld, glutamlc acid, serine, glyclne and alanine in the prepared
samples from the semen of zebu and buffalo bulls.

The photos of the re#developed, eoloured chromatograms
of the deproteinized seminel plasma-samples of Tharparkar (zebu)
and Murrah (buffslc) bull are being presented in figure 6 and 7
respectively. The resolution of the reference emino acids mixture
gnd the same amino ecids in the sample were distinefily complete in
the chromstograms.

Estimated values of aspartic ecid, glutamic scid, sering
giyoino and slenine of zebu and buffalo bull seminel plasma of
0 hour, 24 hours, 48 hours and 72 hours at 41£ 1°c preservation in

Refrigerator are presented in Table 4.5 %o 4.7. The results are

of proximate value.
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TABLE -4.3

Table showing quant ity of Aspartie
ml, of agminaﬂ pﬂm) pgeaont ?glgoé?g%%ﬁiﬁlgéloo

seninal plasma of Tharparkar (Zebu) and
Murrah (buffalo) bull under diffe-
rent hours of preservatione.

U

0
lo.of 0 O hour (| 24 hours 48 hours 72 hours
bser- jiverage &verage Avorage Average
ty ty

at knlquentity 0 quant quant quant ity
0 with 8,E. ( with S.B.( with S.E.( with S.5.
0 ) 0 0 0
@
Zebu bulls. 4 3.2821.06 4.68%0.43 7.0241.57 8.07+1.56
Buffalo bulls. ¢ 3.03$1.08 4.37#1.02 3.24+0.82 3,85+0,69%

MAGADH UNIVERSITY M, Sc, (A, H.) THESIS, 1970

# denotes average of three observations.

TABLE - 4.4

Table showing Quant ity of Glutamic acid (milligram/100
mle. of seminal plasma) present in deprote inized
seminal plasma of Tharparkar (Zebu) and
Murrah (buffalo) bull under diffe-
rent hours of preservation.

' ] [ 0 0

8 No.of (O howr 24 hours () 48 hours ( 72 hours
(obs ar-s'Iv'oF'ag'e—"g'Tv'eTa‘g'?_'nga 'g'E\r'eT"a ge
fvat ion{ quantity quant ity ( quantity 8 quant ity

8 0 with S.B. ( with S.E. () with S.E.( with S.B.
] 0 0 0
L
Zebu bulls. 4 42.90£10.20 38, 0734.74 35.66%6.60 26.00+6,97

173
Bufifalo bulls. 4 37035:7.74 34.78:8083 44055::5.21 31075:5023

& denotes average of three observations.




TABLE "'3.2

Table showing quant ity of Serine (milligram/100 ml. of
seminal plasma) present in deprote inized seminal
plasma of Tharparkar (Zebu) and Murrah
(Buffalo) bull under diffsrent
hours of preservation.

MAGADH UNIVERSITY M, s¢, (A, H.) THESIS, 1970

0 0 v
8 No.of 8 O hour 24 hour 48 hours 72 hours
Oobur-8 verage verage ( Average verage

gvation quant ity 8 quant ity ( quantity 8 quant ity
g with S.8. with 3-3- with SQE'- with S.B.
y ¢ { S
&
Zabu bulls. 4 3038:0063 “.33:0.09 5.03:0043 4-8%0.93

Buffalo bulls. 4  3.0820.39 3.71%0.17 3.71#0.52 2.95+0.76w

# denotes average of three observations.

TABLE «4.8

Table show Ininqunnt ity of Glycine (milligram/100 ml.of
seminal plasma) present in deproteinized seminal
plasma of Tharparkar (3ebu) and Murrah
(Buffalo) bull under different
hours of preservation.

1] 1] v 1] [
No.‘org Q hour
bser - verage g Average () Average

8vation0 quant ity ( quant ity 8quant ity
0 with S.B.{ with S.E.( with S.E.

¢ ¢ Y ¢ Y

L
Zebu bulls. 4  5.88%0.90 7.9440.48 8.,1121.36 7.37%1.49
Buffalo bullse 4 18.60%1.24 13.51+0,93 £3.87+1.76 14.64%1.80¢

verage
quant 1ty
with S.H,

# denotes average of three observations.




EABLE '407

Table showing quantity of Alanine (mill ‘.
um?.nnl P gma prgnant in doprg%e miggm{%g?ng% "

plasma of Tharparker (Zebu) and Murrah
(Buffalo) bull under different
hours of preservation.

MAGADH UNIVERSITY M, Sc, (A, H.) THESIS, 1970

R 7 7 =7
No.of ___O hour 24 hours 8 48 hours 8 72 hourg
bsor-g Average Average Average Average

(vation( quantity ( quantity ( quantity { quantity
0 g with 8.E.( with S.E.( with S.B.( with S.E.
'] ) ]
&
Zebu bulls. 4 0.6120.77 2.756+0.87 3.50%0.80 3.42+1.14

Buffalo bulls. 4  R.2B#1.47 2.48$0.90 1.61$0.76 1.11+0.79%

# denotes average of three observat fons .

T_&BLR -4n8

Show ing the emino acid content of
seminal plasma ( by olromato-
graphic method; lLarson &

» 1953]

0
Seminal Plasma (Bull) 8 mg/ml.

Aspart ic ac 1&. 0,09
Glutamic acid. 0. 35
Ser ine . 0.13
Glycine . 0.09

Alanine. 0.25
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In case of Aspart¥ic Acild content of zebu bulls
seminal plasma the oritical difference ( 3.586 far 4 replica-
t lons and 4.532 for 3 and 4 replications ) between different
treatmants revealed that there 1s difference in this acid
content of seminal plasma between O and 48 hours of preserva-
tion and also between O and 72 hours of preservation but not

among other hours of preservations.

In case of Glutamlc acid content of seminal plasma

of buffalo bulls it was found that the 72 and 48 hours of
preservation differed signiflcantly from each other ( G. D.
9.85) whereas the 24 and 48 hours of preservation do not differ
significantly but the Ir difference 1is very close to the C. D.

( 9.768 as against the C.Ds wvalue 9.85).




MAGADH UNIVERSITY M, Sc. (A, H.) THESIS, 1970

TABLE - 4.10

Mean Gradat ion of progressive mot ile sperma-
tozoa before and after preservation
at different intervals.

v ] )
0 hour ) 24 hour ) 48 hours 0 72 hours
Oe Mean V No.of | Mean No.of (| Mean U No.of (| Mean
obser - (mot 11~ lobser -(mot 11-(obser -(not 11~ lobser-(mot 111ty
(vat ion(ity * 8vat1m ity *+ gvat 1on81ty * Ovationg + S.E.
8 (n) 08S.B. 0 (n) 0 S.BE. { (n) S.B. ¢ (n)
0 0 (] ) 0 ]
Zebu bulls. 4 4.75 %+ 4  2.8750 4 2.850+ 4 1.760%
- 0.254 0,076 0,289 0333
(60.52%) (47.375) (36.847%)
Murrah bulls.d 3.6+ 4 1.88+ 4 1.38+ 4 0.75%
0.28 C.10™ 0. 37 0.25
(63.714%) (39.42%) (21.42%)
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TABLE - 4.11

Analysis of variance of gradation of wmotile

spermatozoa.
‘8 ['} Vv ] ‘
Source of var lance d.fe. 8 5.8, 8 M. 8¢ 0,
{ 0
FOR Z:BU
Detween Iinvervals. S 20,67 6.80
. Se 04w
Within intervals. i2 15.44 1.290
Totale. 15 36,11 .
FOR_BUFFALO
Between Iintervals. 3 20,54 6.85
16,71aa
Within intervalse. 12 4.94 0.41
Total. is £25.48

N.B.:~ & indlcates significant at 5% level.
## Indicates significant at 1% level.
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AMINO ACIDS IN SHEMINAL PLASMA OF THARPARKaR (ZpBU)
AND MURRAH ( BUFPFALO ) BULLS,

Stein (1946) emphasized the necessity of having availa-

ble two kinds of amino acid analytical techniques, "primary
standard® and "routine®. Primary method need not necessarily be

a convenient, or rapid method, nor adaptable to handling of small
quantities of protein. Olecott (1981) pointed to “"isotope dilution
method®™ which closely approached to the oriteria of primary stan-
dards. The rest of the methods classified as routine may have
some inherent exper imental errors. Most of the estimated values
for amino acids were obtalned from microbiological assay, Which
too have certain limitations vig. changes in micro-organisms,
synthet ic potentialit les of the organisms, presence of inhibitors
in th® hydrolysates or samples.

(1) agpartic Acid:

It was observed that the estimated average values of

aspartic acid caloulated as mg/100 ml. of seminal plasma Were

initially ( O hour ) 3.28 % 1.056 and 3.03 # 1.08 for zebu and
buffalo respectively ( Table - 4.3 ) and graphically represented
in Pigure 8. Seemingly close similarity between the two species
was marked. Little information on the aspartic acid content of
gebu and buffalo seminal plasma was available. The estimated
values of aspartioc acid in zebu seminal plasma obtained in the

present study were not in olose agreement with value reported by
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eE= N0

Larson and Salisbury (19563); Table - 4.8. The higher value of
aspartic acid found in exotic breed as reported by larson and
Salisbury (loo.‘ cit.), might be due to difference in bresds and
also due to difference in experimental procedures.

On preservation it was seen that the aspartic acid
content increased gradually from O hour to 72 hours with max imum
at 72 hours, 8.07 mg. in case of gzebuj but the same 18 not true
in cagse of buffaloes ( Figur:- 9)s At 24 hours of preservation the
aspartic acid content increased from the initial concentration,
then followed by decrease and agailn there was a sharp rise at 72
hours. The maximum concentration in respect of buffalo semen wWas
at 24 hours preservation indlcating thereby fluctuation in the
concentration of aspartic acid on preservation.

In respect of gebu it can be easily inferred from the
above observation and motility Table - 4.10 that as the oconcentra-
tion of aspartic acid increased the motility decreased from 39.48
to 63.16% ( P/ 0,05 ). So it can be sald safely that increase in
concentrat ion of aspﬁrt ic acld must be one of the contr ibut ing

factors for the decline of motility of zebu semen.

The significant differences in aspartic acld concen-
trat ion due to preservation supports the above finding ( Table =~
4.9 ). .

Unlike the above findings the differences in the

agpartic ansid content at different hours of preservation in case




MAGADH UNIVERSITY M. Sc. (A. H.) THESIS, 1970

of buffalo was not significant ( Table = 4.9 ).

The 1norgna in oonsentration of aspartie acid on
preservat ion might be due to proteclytic aotion of engymes,
signifying degradat ion of proteins with high molecular we ight
to smaller fragments and oonst ituent amino acids (Lundquist,
1953). Moreover from the auoo‘css of the prote in-rich systems
like peptone, gelatine, egg and milk in semen dlluents and amino
a0ld rich media, in their abllity to maintain mot ility and fert i-
lity of sperms during storage, it may be inferred that besides
éxerting a protective actiud, the proteins may be broken down
through successive engymatic degradations to amine acids and
Simpler substances for energy purposes (Sharma, 1962).

The oxidative degradation of different amino acids
leading to the formation of HpOp in bull semen does not involve
the five amino acids under present study ( Tosio and Walton,
1950).,

S0 In case of zebu, proteoclytic action of engymes 1is
probably one of the main reasons in Increasing the concentrat ion
of aspartic acld undor preservation. Besldes lack of deaminaf ion
power might be the secondary probable reasgon.

A”s regards buffalo the reason or reasons for decrease
in concentration after 24 hours become & point of coungideration.
The deamination process might be the only resason to be Immag inated

at present level, owing to lack of information on buffalo semen.
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(11) Glutamic Agid:

The estimated values of Glutamiec acid calculated in

mg/100 ml. of seminal plasma Were 42.90 ¢+ 10,20 for zebu and
J7.35 * 7.74 for buffalo at O hour ( Table - 4.4 ) and graphically
represented in Figure 8. There was a marked difference in the
concentrat ion between the two .apacien. Literature waa scarcely
available on the glutamic acid content of zebu and buffalo semi-
nal plasma except present estimated value of umino acid, was not
in complete agreement with the value obtained by Iarson and
Salisbury (1953). However, the higher value for the glutamic
acid among all the five aming acids confirmed the findings of
Larsen and Salisbury ( loc. éit. ). Hopwood and Gasgner (1962)
also reported that glutamic acld wes predominant component in
the seminal plasma of bull.

From Table - 4.4 and graphical representation in
Pigure 9, it was observed that the concentration of glutamic aeid
decreased gradually on preservation in case of zebu from 42.90 ¥
10.20 to 28.00 * 6.97, whereas in case of buffalosas there was a
degrease in concentration at 24 hours but it again rose at 46
hours and finally showed a decreasing trend in subsequent hours
of preservation. This fluctuation in the concentration during
dirferent hours of preservation was significant ( Table = 4.9 ).

In respect of gebu it can be Inferred from the above

observation that the deamination of glutamic acid might probably
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be one of the faoctors in diminishing t'he concentration of glutamic
acid leading to gradual deorease in motility. But, Martini (1947)
reported that deamination of glutamic acid in bovine semen was
negligible, when incubated at 37°C foﬁ:- 2 hours.

Setohell et al (1967) reported that test icular and
@ jaculated ram spermatozoa oaziduad ( _U-H‘O ) glutamate to a
small extent and emall amount of radiosctivity was detected in
protein from e jaculated ram spermatozoe after incubation with

1

( U= $a+) glutamate. This may be the probable second factor in

decrease of the glutamic acid on preservation.

On the contrary in the case of buffalo the peak
soncentration of glutamic acid was reoncrded in 48 hours preser-
vation. This may be accounted for by the fact that the proteolytic
action of engymes in the case of buffaloes might be starting
late resulting in great acoumulation of glutamic acid ( due to
eng=ymat i¢ degradation of proteins), which could not counteracted
by deamination process at ejual rate immediately. The deamination
process might be thought to be the only reason at present level,
ow ing to lack of informatlion on buffalo semen.

(111) Serine :

At O hour the estimated average value of serine in

seminal plasma comes to 3.38 + 0.63 and 3.02 * 0.39 mg/100 ml.
for gebu and buffalo bulls respectively ( Table - 4.5 and
figure 8). There was Initially no marked difference between the
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two species. The estimated values of Serine were not in agreement
With the reported value of Larson and Salisbury (19563), fable -
4.8, The values of gebu and buffalo were about one fourth of

the concentration found in exotic breed ( Larson and Salisbury;
log. oit. )e Little literature was available fo? serine content

in seminal plasma of zebu and buffalo.

Fron Teble - 4.5 1t was observed that the concentra-
tion of serine in both gpecies gradually increased upto 48 hours
of preservation, then there was a decline. There was d rise in
concentration of 0.95 mg. at 24 hours and 1.64 mg. at ¢8 hours
over the initial value in zebu seminal plasma, whereas 0.69 mg.
rise in buffalo seminal plunia at 24 houre remained static upto
48 hours preservat ion.

From the findinge of Joshi et al (1068) it might
eas ily be iInferred that serine plays an important role in main-
talaing the motility of spermatogoa ( at a def inite concentrat ion)
in both cases. The solution of 4% serine was found suitable for
meintaining motility ( 14 - 20.84) beyond 126 howre gtorage with
the diluents of milk combined with 25% egg yolk.

Appreciable inerease in concentration of gerine upto
48 hours storage in case of zebw as compared to buffaloe semen
was not iced. This increase in serine might indirectly be correla-
ted with the maintained motility pilsture upto 48 hours which was

actually observed in zZebu breed.
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The fall in concentration a’ter 48 hours of preserva-
tion in both cases might probably be due to doamir;ation of serine,
which was the only probable cause that could be thought of. In
case of buffalo the fall in concentration of serine at 72 hours
storage over the initial concentration might be .tba reason for

rapid fall in motility.

Hours of prourvat:ion were found to little influence
the serine content of seminal plasma for both Zebu and buffalo
bulls. This might be due to less number of observations and

sampling fluctuation.

(1v) Gilyeine s

ihe estimated average value of glycine of seminal

plasma Were 5.88 * 0,20 mg/100 ml. for zebu and 12.60 # 1.21
mg/100 ml. for buffaloes at O hour ( Table - 4.6 and Figure 8 ).
This indicated species difference. But the findings of the
present .study did not sk confirm with the reported value of
exotic breed by iarson and Salisbury ( loc. cit.j; Table =~ 4.8).
Little avallable literature on estimatéul of glysine content of
gseminal plasma of gebu and buffalo bulls were found.

From Table = 4.6 it was observed that in case of Zebu

there was inorease in concentration of glycine upto 48 hours then
there was a decline of 0.23 mg/100 ml. of seminal plasma, Where=
as in case of buffalo bull semen there was a gradual increase in
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conocentration upto 72 hours sta slower pace.

Statistical analysis revealed non significant effect
of hours of preservation in case of gebu and buffalo bulls.

It could be mrcrr_od from the present findings that
proteoclytic action of enzymes might be one of contr ibut ing factors
for inereasing the concentration of glycine. Ths fall in concen-

tration at 72 hours preservation in case of zebu might be due to
sampling fluoctuat ion.

The other probable reason would be that glyeine was
metabolized by the sperms. It had been well established by radio=-
lsotope studies that glyoine was metaboliz—ed by the sperms
regardless of the presence or absence of glucose ( Flipse,l956a,
1968).

The beneficlal effect of glycine solutions in combi-

nation with egg yolk or milk to inocrease survival time of bovine
epermatogoa at 5°C 1s a well reported fact ( Roy and Bishop,

1854; Flipse and Almquist, 1955, and Rakes and Stallcup, 19856).

Knoop and Krauss (1944) recommended that inelusion
of glyeine in egg yolk buffer diluent to improve its quality.
This was also suppdrted by Tyler and Tanabe (1952).

The observation of Roy (1969), also confirms its
benef fcial effect in preserving gebu and buffalo semen. Besides
the works of Gabriel (1955), Bair et al (1957), Hahn (1v57),
Albright et al (1958) and S8aha and ingh ( 1968 )glso supported




the benef lclal effect of glycine In the bovine semen diluent
on livablility of esperms with improved survival.

Recent work had shown that glycine at 0.01 M concen=
tration wus detrimental to bovine spermatogoan survival ( Roy and
Bishop, 1954; Rakes and Stalloup, 19566 ) and where as 0.1 M
glycine had been shown to inorease spermatogoan survival ( Hoy
and Bishop, 1954; Rakes and Stalleup, 1956 and Fllﬁso and
Almquist, 1955). From all these it could be concluded that at
lower concentrat ion glycine did not ghow beneficial effect. The
eatimated concentration of glycine in both gebu and buffalo fresh

semen was far below the undesirable concentration of 0,01 M.

S0 the finding of other workers that extra addition
of glycine to semen @nhanced the livabllity on spermatogoa might
have been due to the benef icial effect of its desirable concen=-

trat ion.

(v) AClanine:

From Table 4.7 and figure 8 the estimated value of

Alanine for both zebu and buffalo bulls were found to be very
low and even gero for some samples. The colorimetric readings
of dii‘ferant. samples of both zebu and buffalo bulls varied between
0 to 22, which was less reliable reading due to low optical
density. However the estimated average values of alanine in
seminal plasma were 0.61 *0.77 and 2.28 # 1.47 mg/100 ml. at
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U hour for gebu and burfalo respectively. Little literature on
estimates of aAlanine content of seminal plasma of gebu and burfﬁlo
bulls were available. The reported data of exotic breed by

Larson and Salisbury (1953), was very high which was not in
arreement with the estimated value I‘oﬁnd during in the present
study for both species. Breed difference and the progcedure of
estimation might be the reasons 'for this.

On presewvat iom it was seen that the Alanine content
of zebu seminal plasma inoreased gradually from O hour to 48
hours. A fall of 0.084 mg/100 ml. of Alanine from 48 hours to
72 hours was negligably low since it might be due to expefimantal
errorsg, which wus admissible upto 55 (Block and 2Zweig, 1958)., On
the contrary in case of ‘uffaloes there wus gradual decline in

Alan ine content from 2.28 mg. to 1.11 mg. on preservation.

ihe increuse ln concentration in zebu might be attri-

buted to the proteolytic action of enzymes ( Lundquist, 1953 ).

Simllarly the deorease in concentration of Alanine in
buffalo semen might be due to deamination of Alanine ( Martini,
1947).

The work of Joshl et al ( loo. cit. ) showed the
benef icial effect of Alanine using 4% solution with 25% eagg yolk
in maintaining the survival even after 126 hours of storage with

mot {1ity of 14- 20.86. The addit ion of 4% Alanine wikh mixed with
milk diluvent gave the best va-aults in comparasion to other amino
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aolds In case of both Har lana end Murrah buffalo semen. On the
bagis of above findings it might be inferred that decline in
Alanine concentration in buffalo semen mizht be one of the

possible causes for the fall in motility.

(b) MOTILITY:

dean gradation of progressive motile spermatogoa
before and after preservation at 4 # 1°G at every 24 hours

interval upto 72 hours are given in Table =~ 4410.

The figures within brackets indicate mot1lity expre-
ssed in percentages over the corresponding value before preser-
vation. The average motility was found to be + 4.75 and + 3.5 for
gebu bull and buffalo respectively. It is evident from the zkmxa
tahlc[t?aa.%otha loss of motility due to preservation at 4 + 1°¢,
upto 72 hours ranged 39.48 to 63.16% for zebu bull and 46.29 to
78.58% for buffalo. The loss of motility from O hour to 72 hours
wag found to be gradual in ocase of gebu but in buffalo there was
a sharp decline after 48 hours preservation. The results thus
Ind icate distinot specificity in the keep ing qQuality of zebu and
buffalo semen. The differences in the keep ing quality of semen
may be disocussed as one of th;o l'actors of metabollsm or of aging
potentiality of spermatozoa ( Tomar and Desai, 1961 a, b, ¢ ).
The metabolic pattern of semen may influence the keep ing quality

by increased metaboliec rate or by highsr phosphatase act ivity.
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Both the phenomena will lead to increased acldity on account of

lactic acid accumulat ion and thus may cut short the livability

of spermatogoa.

Ihe data on gradations of progressive mot ile sperma-
togoa were analysed statistically by the applieation of the
analysis of variance to see whether hours of preservation in-

fluenced the motility or not ( Table - 4.11 ).

From Table - 441 it revealed that the variations in
gradat lon of progressive motile spermatozoa were highly signi-
flcantly affected by ths hours of preservation.

(c) CRYSTALLISATION PERTERN:

‘The oryutallisation pattern of the rreéh @ jaculates
and stored for 24 hours, 48 hours and 72 hours at 4 + 1°C were

studied in both zebu (Tharparkar) and buffalog (Murpah) bulls.

The driled £ilms of sebu and buffalo semen guve no

distinetly pictures. The spermatozoa of both semen were un iformly

distributed in the film.

The present result was in agreoment with the observa-

tion of Tomar et al (1966) in respect of buffalo (Murrah) but
dirfered in respect of zebu bulls. The observations of Tomar et al
(1066) were on Harlaena bulls, whereas ths present work on Tharpar -
kar bulls. The breed difference might be one of the causes for

T
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the differences. This might be attr ibuted to specificities of

chemical composition of seminal plasma ( Tomar et al s 1966 ).

L
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wihereas in Murrah bull, they were 3.03 # 1.08, 37.33 + 7.74, 3.02

S UMM ARY

Different free amino acids ( e.g. Aspartic seld,

Glutamic socid, Serine, Glycine and Alanine ) were determined
quant itat ively in seminal plasma of Tharparkar and Murrah bulls
at dirferent hours ( 0, 24, 48 and 72 hours ) of preservation
at 4 * 1°C by paper chromatography method.

Resolut ion of thorfoonat ituent amino acids from the

mixture was studled and was found sat isfactory for agpartic acid,

glutamic acld and alanine ; but serine and glycine spots were very

close to each other. Re-development technigue was found to provldew

better resolution of tha' amino acids.

Standarg curves for the individual amino acid were

prépared with amounts of the acid ranging from 0.028 to 0.2 miocro

mole of each.

In case of Tharparkar bulls, the average amount of

aspartic acld, glutamio acid, serine, glycine and alanine were
recorded to be 3.28 # 1.05, 42.90 % 10,20, 3.38 * 0.63, 5.88 +
0,00 and 0.61 * 0.77 mgs/100 ml. seminal plasma respect ively;

+ 0,39, 12,60 # 1.21 and 2.28 % 1.47 respectively.

3ignif icant Increase in the aspartic acid content

at 48 and 72 hours of preservation of gemen over thoseof initial
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concentrat lon was observed in Tharparkar bulls. On the contrary,
in case of buffalo bulls aspartic acid content of seminal p lasma

Was not affected due to different hours of preservation.

S Non-signif icant differences in glutamic acld content
in g‘nminal plasma at different hours of preservation in 'IharbarkaJ(
bulis. was recorded. But in buffalo ( Murrah ) bulls ite content
in Isem inal plasma at 48 and 72 hours of preservation deffered

8 ign if icantly from each other‘lhsraas the content at 24 and 48
hours of preservation did not differ significantly.

ihe different Amino acid content of seminal plasma

of Tharparkar and Murrah bulls viz. Serine, Glycine and Alanine

vwere not influenced by the hours of preservation.

Silgnif loant decline in mot ility due to preservation

in case of both Tharparkar and Murrah bull semen was observed.

Unlike the Har lana bull semen no orystallisat ion

pattern was found in Tharparkar bull semen.

e
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