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ABSTRACT

An experimental trial was conducted in which a total of 100 broiler chicks aged 5 days affected with viscer
were selected from a commercial broiler poultry farm, toysthd effect of immunoglobulin administration in viscer
gout affected chicks. These birds were grouped randomly in to two groups namely Group I, which served as
control and Group Il chicks were injected with immunoglobulins at the rate of D.@.6g/dl of protein) by
subcutaneous route on Day 5. Data with respect to body weight and mortality was collected from both g
weekly interval for 6 weeks and assessment of biochemical parameters viz., uric acid (mg/dl), GGT and tota
(g/dl) was done at Day 7, 14, 21 and 28. Mortality observed in Group | was 24 % whereas it was 14% in G
Mean body weight in Group Il was significantly (P<0.05) higher as compared to Group | on Day 14, 21, 28 i
Mean serum uric acid level and ser@GT level in group Il was significantly (P<0.05) lower as compared to Gro
on Day 14, 21 and 28 whereas mean total serum protein level was significantly (P<0.05) higher as compared
I. The findings showed that immunoglobulins can be succégsiskd as an alternative to conventional there
against visceral gout in broiler chicks.
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Visceral gout is a common metabolic disordeand postmortem lesions revealing chalky white
characterized by high level of uric acid in the bloodleposition on the serosa of liver, kidneys, heart,
causing deposition of urates on the surfaces apleen, intestines, muscles and joint. These birds
various visceral organs and is responsible for were grouped randomly in to two groups namely
great deal of morbidity and mortality in broilers. ItGroup | which served as untreated control and
assumes prime economic importance in poultryGroup Il chicks wre injected on Day 5 with
industry due to increased incidence causingnmunoglobulin at the rate of 0.5 ml (0.02 g
production loss, regular low mortality and lack ofProtein) by subcutaneous route. Both the groups
availability of specific treatment (Dharat al., were maintained under same managemental
2010). Owingto lack of availability of specific conditions. Data with respect to body weight and
treatment, several fie trials have been undertakenmortality was collected from both groups at kige
by different workers (Upendra, 1991; Dhagtal., interval for 6 weeks. Serum was separated from the
2010) for the treatment with variable resultsblood samples collected from 6 birds at Day 7, 14,
Hence, the study regarding the evaluation 021 and 28 and was subjected for estimation of uric
immunoglobulins in therapy of visceral gout inacid (mg/dl), GGT (U/L) and total protein (g/dl)
poultry was undertaken. using automated biochemical analyzer. For
MATERIALS A ND METHODS immunogbbulin precipitation, approximately 60 ml

A total of 100 broiler chicks aged 5 days affecte®f Pooled serum was collected from 15 broiler birds

with visceral gout were selected from a commercigiftér 3 weeks of recovery frqm visceral Q_OUt
broiler poultry farm based on reported clinica@ffected flock. Precipitation of immunoglobulins

symptoms of loss of appetite, weaknessVas done with PEG (Polyethylene glycol) 6000
droopiness, emaciation and lameness prior to dedfifthod as per procedsrelescribed by Mahboait
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al. (2002). Immunoglobulin was quantified using There was no statistically significant
autoanalyzer for the total protein content. difference (P>0.05) in Mean = SE of uric acid
levels between Group | and Group Il on Day 7

RESULTS AND DISCUSSION : .
however, the mean uric acid gradually decreased

The mortality per cent reported in the present StUdf¥om Day 14, 21 and 28 and there was a statistically

0, 0,
was 24 A) (12) and 1,4 % (7,) for Group | and Groul%ignificant (P<0.05) difference compared to Group
Il respecively. Mortality during 814 days and 15

21 d ¢ tively low in G II (Table). This indicated that the mean uric acid

ays;) z;lge(\;vas corlnp.arda} |v$y Oml? rouf’ |eve| in visceral gout affected broiler chicks was
compgre ,0 roup' n |ca|ng. a paSSIVesignificantly decreased by passive injection of
administration  of  immunoglobulin  reduced

D . . immunoglobulin. Birds are uricotelic and lack
mortality in visceral gout affected broiler chicks. . . . . .
) o uricase emyme so impairement of kidney functions
The mortality observed in weral gout can be

. . _ ] in visceral gout outbreaks results in hyperuricaemia
attributed to kidney dysfunction (Feiet al.,2011; (Prathap Kumaet al, 2008), and uric acid itself is
;?gh et al.c,i 22001132) and dehydration (Crespo andnot toxic but precipitated crystals can cause severe

vaprasad, ) o mechanical damage to tissues of kidneys, heart,

Mean + SE of body weight in group Il Was |yngs ad intestine (Eldaghayest al., 2010) in
significantly (P<0.05) higher as compared to Grougjsceral gout affected birds.
| on Day 14, 21, 28 an85 (Table). Thus, the mean

body weight in immunoglobulin treated visceral

t affected broil hick tatistically high éP<0.05) in Group Il as compared to Group | and
909 a. ected brotler ¢ IC_ S Was s a' I,S |ca.y 'ghe his upward trend was observed on Day 7, 14, 21
indicating that passive administration of

. lobuli di in bod ioht _and 28 (Table). Similar findings were also repdrt
'MMUNOGIobUlin caused increase In body Weig Irt])y earlier workers (Raet al., 1993; Feiziet al.,

visceral gout affected broiler chisk The reduced 2012). The increase in total serum protein in

body weight in visceral gout affected broiler ChICkSvisceral gout affected chicks may be attributed to

can be attributed _to loss of appetite, duliness anéjehydration which is a precipitating factor for gout
unthriftiness as rightly reported by Guet al. (Silvaet al., 2007)

(2005) and Janet al.(2009).
Mean £ SE of GGT level betweesroup |

Table: Mean * S.E. of Body Weight and Biochemical . A
parameters of broiler chicks with or without and Group Il showed no statistically significant

Total serum protein values were higher

immunoglobulin therapy. difference on day 7. However, mean GGT level in
Days parameters | 7 14 21 28 Group Il was significantly (P<0.05) lower as
Group compared to Group | on Day 14, 21 and 28 (Table).

162+ | 395+ | 790z | 1000 £
Body 4 8 200 15

Weight (9) | 163+ | 410+ | 910+ | 1250+

| Thus indicating that the mean GGT level in

Immunogloblin treated visceral gout affected

I 3 5 15° 200 broiler chicks was statistically lower. Deposition of
360+ | 7.00+ | 7.00¢ | 657+ urates in kidney and liver were observed in gout
Uicacid | 0.32° | 0.19° | 020° | 013 affected birds (Feiziet al., 2011) and liver had
(mgdl) | 358+ | 650+ | 581 | 597+ | congestion and haemorrhages with occasional urate

013 | 020" | 015" | 0.22°
3.32¢ | 351+ | 437+ | 454+

deposition in viseral gout affected birds (Jare
Total protein| 004 | 0.04 | 004 | 0.08° al., ?009) and GGT level |§ c0n3|der§d as |nd|<?ator

(o/d) 347t | 364 | 4712 | 5712 of liver damage in experimentally induced liver
0._047_ 0:0413_ 0:0417_ 0:0417_ damage in birds (Lumeij, 1988).

8.64t+ | 16.56+ | 16.62+ | 16.62+ The antiviral antibodies are capable of
a a a
GGT/|9V8| 006 | 0.07° | 0.14° | 0.09 binding to intact viral proteins, including strucal
Il (UL) 8.71t | 9742 | 15.26¢ | 14443 components of viral particles and also viral proteins

0.05* | 018 | 016" | 0.12° h . ¢ intocted cells. by bei
I :untreated control, II: Immunoglobulin treated group present at the surface of infected cells, by being

Values with different superscript diffsignificantly (P<0.05). able to bind to conformationally complex
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structures. Antiviral antibodies have the uniquéGuo, X., Huang, K. and Tang, J. (2005).

ability to neutralize the infectivity of viral particles Clinicopathology of gout in growing layers
present in the circulation or at mucosal surfaces, a induced by hig calcium and high protein
function that cannot be performed by T cells. T diets.Br. Poult. Sci.A6(5): 641-646.

cells cannot recognize intact viral proteins andana, S., Mukhopadhayay, S. K., Niyogi, D., Singh,
therefore play no role in directly neutralizing whole Y. D. and Thiyagaseelan, C. (2009).
viral particles. (Zajac and Harrington, 2008). Epidemicpathological studies of gout in

broiler birds in West Bengalndian J. Vet.

From the results of present study it was
Pathol.,33(2):222-224.

concluded that immunoglobulins administered to Group

Il might have neutralized the infectivity of the viralL U me i j , J. T. (1988) . I'n i /
particles responsible for causing gout in birds, thus Bi ochemistry: The futureo.
reducing the severity of gout. The reduced severity of J., Eckersall, O. O., Evans, G. O,

disease resulted in reduced mortality in broiler chicks, Sommer, H. Stonard, M. D. and

caused statistically significant higher mean body weight Woodman, D. D.). Cambridge University
and a statistically significant decrease in mean uric acid Press, Cambridgep:161-174.

levels andmean serum GGT level and a statisticalyMahboob, S., Hassan, M., Mabod, A. and
significant increase itotal seum protein levein Group Yaqub, R. (2002). Purification  of

Il as compared to Group I. So, immunoglobulins can be Antihuman Immunoglobulins by
successfully used as a promising candidate, as an Polyethylene Glycol Precipitatiorint. J.
alternative to conventional therapy against visceral gout Agri. Biol., 4(1):32-34.

in broiler chicks. Prathap kumar, S. M., Satyanarayana, M. L.,
Mallikarjuna, A. R. and Shivakumar, R.
(2008). Serum  biochemistry  and

of Poultry. In: Saif, Y. M., Adair, B. M., epidemiology of gout in broiler chicks.

Alexander, D. J., Ali, A., Anderson, A. A., Indian Vet.J., 85(4}452453.
Andreason, C. B., Barnes, H. B. andRao, T. B., Das, J. H. and Sarma, D. R. (1993). An
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ABSTRACT

The present study was under taken to study the birth weight and neonatal mortality of lambs born under two
feeding strategies. Sixty adult NARI Suwarna ewes of same age (1.5 to 2.0 Years) were divided randomly il
groups. Group | ewes (n=3@jere fed with balanced sheep feed and group Il were (n=30) allowed for only graz
the field and not fed any balanced feed throughout the experiment. Further, ewes in both the groups were &
inseminated at appropriate time during estrus.olotig lambing birth weight and neonatal mortality were record
The mean birth weight of lambs born as singleton under scientific feeding and pasture grazing was recordec
0.36 and 1.92 + 0.18 Kg, respectively. Similarly, the mean birth weiglandés born as multiples under scientif
feeding and pasture grazing was recorded as 1.73 + 0.1 and 1.09 + 0.05 Kg, respectively. The neonatal n
observed for multiple births under scientific feeding and pasture grazing were 18.51% and 38.08étiveds In

conclusion, all the lambs born as singleton survived in both the groups and the incidence of neonatal moi
lambs born as multiples on pasture group was significantly higher (38.09%) than the ewes maintained on

feed (18.51%).

Key words: Birth Weight, Mortality, Ewes, Scientific feeding and Pasture grazing

Birth weight is a significant predictor for later and survival (Gamaet al, 1991; Christleyet al,
health outcomes (Gardenet al., 2007). It is well 2003), extreme birth weights being highly related to
documented that low birth weight negatively affectsubstantial increases in lamb mortality (Christgy
lambs survival (Fogartyet al., 2000). Trace al., 2003; Casellaet al, 2007). Theefore, the
minerals (Hostetleret al, 2003; Gardneret al, present study was undertaken to assess the birth
2007) and energy (Staffort al, 2007) affect both weight and neonatal mortality of lambs maintained
fetal growth and lamb birth weight. Live weight of under two different systems of feeding systems.
lambs at birth depending on the number of the new MATERIALS AND METHODS
born can fluctuate in a wide range from 2.50 to 7.0
kg (Gardeneet al.,2007).

Mortality in lambs is complex problem
which may result from a variety of climatic,

gixty adultNARI Suwarna ewes of same age group
were randomly divided ino two groups. All the
ewes were vaccinated against Foot and Mouth,
. . . . Enterotoxemia, Pestes des petits ruminants and
nutritional, management, infectious, genetad . .
Black Quarter diseases and also dewormed once in
other factors (Kharet al, 2006). Ahmedet al . -
. three months using broad spectrum anthelmintics.

(2010) reported that, the mortality rate in . . .
. . . E I (n=30 d st
singletons, twins and triplet lambs were 43.90%, wes in group | (n=30) received approxieiy

. . 509 of bal d sh feed, isi f yell
34.15% and 21.95% respectively in Sokoto breed 02f .g Of balanced sneep eed, comprising o ye. ow
maize, soya been meal, wheat bran, salt and mineral

sheep during cool and hot seasons. Mortality in

. ~ _ mixture daily as per the recommendations
lambs that wigh 2.5 to 3.0 kg was 8.54% whilst . s
B 1994). | h
10.98% lambs of weight 3.5 to 4.0 kg died described by Brown, (1994). In addition to the

: . ‘concentrate feed ewes were fed witl lib ragi
Mortality amongst lambs of weight 4.5 to 5.0 kgstraw and wate Ewes in group Il (n=30) did not

was 17.07%. (Ahmedet al 2010). However, . : .
. . . . receive any concentrate feed or mineral mixture and
increased litter size at birth usually leads to

Il in the field f [ f1
increased lamb mortality. Lamb birth Hasg been were allowed to graze in the field for a period of 10

. . : ... hrs daily and these ewes were maintained under
considered a major risk factor for lamb viability . .
pasture grazing throughout the period of study.
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Further, ewes in bbtthe groups identified to be in All the lambs born as singleton survived in
estrus were inseminated (Al) using freshlyboth the groups of ewes, The incidence of neonatal
collected and diluted ram semen of the same breanortality of lambs born as multiples to ewes on
All the inseminations were carried out atpasture grazing was as high as 38.09% and this
approximately 12 hrs after the identification of estrughcidence was nearly two times higher than the
and ewes were artificially insgnated only once. incidence recorded in animals maintained on a
Those ewes not returning to estrus were subjected llalanced feed (18.52%).
pregnancy diagnosis between 30 to 35 days of post Al In the present study, the birth weight of the
using ultra sound scanner. Following lambing, theambs as well as their viability appeared to be
neonatal mortality and frequency of single/ multiplesignificantly influenced by the system of feeding on
births in ewes were recordeMultiple births were which the ewes were maintained. The body weight
further categorized as twins, triplets and quadrupletsf the lambs delivered as a single in ewes
Two way ANOVA was used to study the effect ofmaintained with a balanced feed was nearly 700
system of feeding and multiple births on mean birtgrams higher than the body weight of lambs which
weight and Chi square test to study the effect offere deliveredas single under pasture grazing.
multiple births on neonatalartality. Interestingly, every lamb born as a single, survived
RESULTS AND DISCUSSION irrespective of the type of feeding. On the other
The mean birth weight and viability status of’and, the mean body weight of lambs born as
newborn lambs delivered from ewes maintainefultiples to ewes fed with a balanced feed was

with either a balanced sheep feed or under pastdigcorded as 1.73+0.1kg andisfth/vas almost 800
grazing are presented Table The birth weight of 9rams lower than the body weight of lambs born as

lambs which were deliveredsa single, in ewes fed singles to ewes maintained under balanced feeding.
with a bahnced feed was significantly higherlnterestingly, the mortality rate of lambs born as
(pO0.05) when compar edmuliplgs in thegpasjurg fed group was pearly g
singleton to ewes maintained on pasture grazin§mes higher than the ewes fed witba@anced diet.
The mean birth weights of lambs born as singletoﬁ‘ similar trend was also noticed in the mean birth
under scientific feeding and pasture grazing wer@€ight of lambs born as multiples to ewes
recorded as 2.6+0.36 and 92:0.18 kg, maintained on pasture grazing (Table). Further,
respectively. Further, the mean birth weights ofvhile all the lambs born as single survived in both
lambs born as multiple (twins, triplets orthe groups, nearly 38.00% of the lambs born as
quadruplets) was also significantly higher in thenultiples to ewes maintained on pasture grazing
group of ewes maintained with a balanced Sheefailed to survive beyond 48 h. This incidence of
feed as compared to the mean birth weight dieonatal mortality was almost 2 times higher than

multiple kirths observed in pasture grazed ewedlose recorded in ewes maintained on balanced
(1.73+0.1Vs 1.09+0.05). feed. It was further observed that, the chances of

the lamb suwriving were almost zero when the birth

Table: Birth weight and neonatal mortality of weight of the lamb was less than 1300 g. The

lambs born to ewes maintained under two

different systems offeeding strategies results of the present study revealed thiNARI
System of Mean Birth Neonatal Suwarna ewes is indeed a very high prolific breed
Feeding Weight(Kg) Mortality (%) but the survivability of the lambs is greatly
n=0 Single Multiple | Single | Multiple influenced by the type ofetding on which the
Scientific | 2.60+ 173+ 1851 pregnant ewes are maintained. Ewes maintained on
feeding | 0.36 (6% | 0.10 (54}" 0(0/6) (10/54)* a balanced feed appear to deliver lambs of a higher
Pasture 1.921B 1.0t 5 | 0(09) 38.09 body weight and lambs have a better chance of
grazing | 0.18(9f° | 0.05(42) (161427 survivability than ewes maintained under pasture

The values with different small letter superscripts in rows differ razing. It is reasonable to recommehdtfNARI
significantly at p =0.05%. The values with capital superscripts ircr’ 9-

columns differs significantly at p= 0.05%. Suwarna ewes should receive some sort of balanced
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feed in addition to the pasture grazing to imprové&ogarty, N.M., Hopkins, D.L. and Vander, Van. R.

the viability of the neonate. Body weight, therefore, (2000). Lamb production fra diverse

is a significant predictor for later health outcomes. genotypes, lamb growth and survival and

Fogarty et al., (2000) documented thathe low ewe performancéAnim. Sci.,70: 135145.

body weight negatively affected the lamb survivalgama L.T., Dickerson, G.E., Young, L.D. and

deficiency of trace minerals and energy (Hostetler Leymaster, K.A. (1991). Effect of breed,
et al, 2003; Staffordet al, 2007) affected both age of dam, litter size, and weight on lamb

fetal growth and lamb body weight. mortality. Journal of Animal Sciere, 69:
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ABSTRACT

The present study was under taken to assess the blood serum mineral profile in NARI Suwarna ewes maintail
two different systems of feeding strategies. Fifty adult NARI Suwarna ewes of same age were divided randor
two groups. Group | (n=25) were fed with balanced sheep feed and group Il (n=25) were allowed for only gr:
the field. The mean serum conaetions of Calcium (Ca), Phosphorus (P), Glucose (G), Zinc (Zn), Copper (Cu
Iron (Fe) in ewes maintained under scientific feeding and pasture grazing were 10.31+0.3 and 9.36+0
6.38+0.29 and 6.03+0.29 mg/dl, 62.42+2.49 and 53.24+2.69 mg/dI0.0Btand 0.9+0.08 ppm, 1.11+0.09 ar
1.14+0.12 ppm, and 1.64+0.15 and 1.57+0.14 ppm respectively. The mean serum calcium and glucose le\
significantly higher in ewes maintained under scientific feeding as compared to those maintained under
grazing.

Key Words: Minerals, Ewes, Scientific feeding, Pasture grazing

Studies have demonstrated interaction between The mean blood glucose, calcium and
nutrition and reproduction in ebp (Griffithset al, phosphorous levels were 77.56+4.39 mg/dl,
2007) but few studies have also reported the lack 4fL.11+0.86 mg/dl and 4.23+0.37 mg/dl in rainy
a clear nutritiorreproduction interaction (Smith season; 72.91+4.3™g/dl, 7.19+0.45 mg/dl and
and Akinbamijo, 2000). Minerals such as4.191£0.24 mg/dl in winter season and 92.13+6.68
phosphorous (P), calcium (Ca), copper (Cu), anchg/dl, 9.05+0.40 mg/dl and 5.47+0.30 mg/dl in
zinc (Zn) are involved in governing suceild summer season, respectively, in Merino Nilagiri
reproductive processes (Wilde, 2006). crossbred sheep (Ramprabhu and
Results of research on mineralPhanapalan.1998). Highly significant difference in
concentration and interrelationship in soil, foragdn€ calcium concentration was observed between

and blood serum of sheep in Mexico have showfRiny and winter and summer seasons.

that there are imbalances of minerals, with excesses Ravindra Reddt al (2010) reported that

of P (Phosphorus) and Fe (Ijoand deficiency of in Nellur Weaner lambs under semi intensive

Cu (Copper) in sheep. These imbalances wermanagement system, the biochemical values were
attributed to deficiencies of Cu and excesses of F1.68+3.68 mg/dl, 9.36+0.63 mg/dl and 4B1B0

in the soil and in forages (Chanal.,1998). mg/dl for blood glucose, calcium and phosphorous,

Pradharet al (1991) reported that calcium respectively. Sejianet al (2010) reported that
and inorganic phosphorous levels were 6.16a0.19lucose values were 52.08+2.43, 47.80+1.61, and
mg/100ml, 6.55+0.23 mg/100ml in post partum44-19ﬂ-91 and 42.99+2.52 g/dl in control, thermal
anestrus ewes and 10.76+0.22 mg/ml and 5.96+0.54€ss, combined stress and nutritional = stress
mg / 100ml in cycling ewes, respectively. Radostit§nimas, —respectively in  Malpura ewes of
et al (1994) also observed the normal range or@jasthan. Therefore, the present study was
values for biochemical parameters in sheep ari¢ndertaken to study the blood serum mineral profile
reported figues of 11.5 13.0 mg/dl, 4.67.0 mg/d| in NARI Suwarna ewes maintained under two
and 3065 mg/dl and for calcium, phosphorous andlifferent systems of feeding.
glucose, respectively.
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MATERIALS & METHOD Student sétodo test was used to
Fifty adult NARI Suwarna ewes ¢fame age were differences of serum mineral profiles in ewes
randomly divided in to two groups. All the ewesmaintined under scientific system of feeding and
were vaccinated against Foot and Mouthpasture grazing.
Enterotoxemia, Peste des petits ruminanisnd RESULTS AND DISCUSSION
Black Quarter diseases and also dewormed once e serum concentration of calcium, phosphorus
three months using broad spectrum anthelminticand glucose iNNARI Suwarna ewes maintained
Ewes in goup | (n=25) received approximately under two different systems of feeding management
250g of balanced sheep feed for a period of Rave been presented in Tablde concentration of
months. The feed comprised of Yellow maize, Soyaerum calcium was significantly higher (10.31+
bean meal, Wheat bran, salt and mineral mixtur@.3mg/dl) in ewes maintained with a balanced feed
and it was designed to have energy 45.00%, cruda compared to those maintained under pasture
protein 15.00%, crude fib&5.50%, salt 2.00% and grazing (9.36+ 0.4mg/dl).
mineral mixture 2.00% as per the recommendations The mean serum phosphorus concentrations
described by Brown, (1994). In addition to thejy animals maintainedwith a balanced feed was
concentrate feed, ewes were fed wétth lib ragi  recorded as 6.38+0.29mg/dl in the group of ewes
straw and water. Ewes in group II (n=25) did nofnaintained with a balanced feed. Its concentration
receive any concentrate feed or mihenature and  , the serum of animals under pasture grazing was
were allowed to graze in the field for a period of 1Qecorded as 6.03+0.29mg/dl, the difference being
hrs daily and these ewes were maintained undgpp significant. The serum gluesoncentration
pasture grazing throughout the period of study (§, 3 s s i gnificantly(p 0.01)
months). Further, blood samples were obtained {9;anced diet as compared to those maintained
determine the concentrations of serum iC&G nder pasture grazing (62.42 + 2.49 Vs 53.2 + 2.69
phosphorus, glucose, zinc, copper and iron. Th’?lg/dl).
serum samples were obtained from all the ewes .
o . The mean serum concentrations of Zn, Cu
maintained under controlled conditions and pasture . . .
grazed ewes. Serum samples were analysed for thaend Fe in ewes fed with a balanced diatrav
recorded as 0.9+0.07, 1.11+0.09 and 1.64+0.15

concentration of calcium, phosphorus and glucose . . .
. ) . ppm, respectively, in ewes fed with a balanced
using atomated blood biochemical analyser

s . . diet. The corresponding mean  serum
(Trivitron Labmate biochemical analyser), as per . . .
. . .__concentrations of Zn, Cu and Fe in animals
the techniques described by Kaneko (1997). Zinc_ . . .
maintained under pasture grazing were recorded as
(Zn), Copper (cu) and Iron (Fe) were analyzed by

. . . 0.9+0.08, 1.14+0.12 and 1.573@. ppm
using atomic absorption spectroscopy (210VGP, . . .
o respectively. The concentration of Zinc, Copper
AAS, Buck scientific) as perthe procedure . . .
and Iron in the serum samples did not differ

described by Femandez and Kahn (1971). Thesignificantly between the two groups of ewes.

concentrations of serum biochemical parameters

were studied in relation to the type of feeding. A majority of the sheep and goat
production systems in India are based on pasture

high

Table: Mean serum concentration of Calcium, Phosphorus, Glucose, Zinc, Copper and Iron in
NARI Suvarna ewes maintained under two different systems of feeding strategies

. No. of Calcium Phosphorus| Glucose
Feeding strategy animals (mg/di) (mg/dl) (mg/di) Zn (ppm) | Cu (ppm) | Fe (ppm)
ng'eegitr']féc 25 | 10.31:0.8 | 6.38+0.29 | 62.42+2.49 | 0.9#0.07 | 1.11#0.09| 1.640.15
Pasture grazing 25 9.36+0.4 6.03+0.29 | 53.2+2.69 0.9+0.08 | 1.14+0.12| 1.57+0.14

The mean values in the column with different sapept differ significantly at p = 0.05%
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grazing and do not provideany mineral secretion of insulin increased the sensitivity to
supplementation. The use of commerciapituitary gonadotrophins and enhance the number
premixture or mineral blocks is also a practice thatf growing follicles. Elshahat, and Abel matty

is usually not performed. Further, trace element®010) reported that ergr supplementation
inclusion is also rarely taken in to the account samproved the size of the preovulatory follicles and
that their contribution is null and void, coupleith  ovulation date in ewes. It is therefore, possible that,
deficiency of elements such as copper and seleniutime low reproductive efficiency of ewes maintained
in some regions, where the animals are grazathder pasture grazing is perhaps more related to
(Gupta et al. 2005). Researchers on mineralenergy deficiency as reflecte by the
concentrations and inter relationships in soil, foraghypoglycaemic status and this could adversely
and blood serum of sheep have shown that there affect the reproductive efficiency.

imbaances of minerals with excess of Phosphorus REFERENCES

and lron ir? shgep With copper deficiency anqAImeida, A.M., Schwalbach, L.M.J., Cardoso, L.A.
excess of iron in soil and forages (Ramagta and Greyling, J.P.C. (2007). Scrotal,
al.,2001). Several studies have also demonstrated testicular and semen characteristics of
interaction between nutrition and reproduction in young Boer bucks fed winteveld hay:
sheep. For exampléushing on minerals improved The effect of nutritional supplementation.
production and reproduction parameters (Fernandez Small Ruminant Researcha: 216-220.

et al, 2004; Almeidaet al, 2007; Griffithset al, Brown B.W. (1994). A review of nutritional

2007). Minerals such as phosphorus, calcium, . L
iodi . leni 4 7i influence on reproduction in boars bulls
iodine magnesium, copper selenium and zinc are and ramsReprod. Nutr. Dev34:89-114.

involved in governing successf reproductive ]
Chan, S., Gerson, B. and Subramaniam,(1298).

processes (Wilde, 2006). g
_ The role of copper, molybdenum, selenium,
It was observed that among the various and zinc in nutrition and healtiClinics in

macro and micro elements investigated, the mean Laboratory Medicine.18:673685.
concentrations of calcium and glucose were .
D . g é:howdhury, S.A., Bhuiyan, M.S.A. and Faruk, S.
significantly lower in the serum of pasture graze .

. . ) (2002). Rearing Black Bengal Goat under
animals as compared to those nmtained with a . .

. Semtintensive management 1.

balancedfeed (Tabl¢ The low concentrations of S .

| ded in th ¢ q Physiologcal and Reproductive
gu.cose recorded In the serum o pggture graze Performances. AsianAustralasian  J.
animals suggested a gross energy deficiency.

Anim. Sci, 15 (4): 477.484.
Schillo (1992)  stated  that ~ energyp| gpapat K.H. and Abel matty, AM. (2010).

restriction suppresses the increase in LH that is The effect of dietary supplementation with
necessary foovarian follicles in the preovulatory calcium salts of long chain fatty acids
stage. For this reason, flushing is generally and/or lcarnitine on ovarian activityof

recognized as a significant regulator of Rahmani ewesAnim. Reprod. Sgi 117
reproduction and has been accomplished either by (1):7882.

allowing ar_umals to gra;e on lush nutritious paSturEernandez F.J. and Kahn, H.L. (1971). Clinical
or by feeding energy rich spfements \Webb and Methods for  Atomic  Absorption

Mamabolo, .2004). Further, more en.e.rgy SpectroscopyClin. Chem, 3: 24.
supplementation has been reported to positivel

influenced the body condition, fertility and
ovulation rate in ewes on pure nutritional status
(Chowdhury et al, 2002; Karikari and Balsu,

2009). Rhim and Schanbache (1991) stated that
energy supplementation could also increase the
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ABSTRACT

The plant,Ficus benghalensipopularly known as Banyan is used in India for a variety of ailments since ar
times. Charaka had prescribed, the aqueous extfaeaf buds of Nyagrodha i¢us benghalensisfor checking
diarrhea(Khare, 2004)While the latest scientific investigations provide evidence to theudrgirogenic (Mayank
Kulshreshthat al.,2010) analgesic and anrfiyretic properties of leaves Bfcus benghalensiéSachdev Yadaet al.,
2011). However, the toxicity profile of the leaf extract is yet to be explored. The study was carried out to deterr
preliminary oral toxicity profile of the methanoliicus bengalensis leaf extract (FbLEx)Wistar albino rats.

The acute oral toxicity study was conducted using fixed dose procedure according to the Organize
Economic Ceoperation and Development (OECD/OCDE) test guidelines on acute oral toxicity ba&edterToxic
Class Method OECD TG 423). Rats were orally administrated single dose of 50, 300, 2000 and 5000 mg
FbLEx General behavior and toxic symptoms were observed for 14 days. The eff€itsisobengalensis leal
methanolicextract (FbLEX)were examined in rats for itcate toxicity. No mortality nor changes in behavior we
noted after 14 days of treatment. Neither were there any clinical signs of toxicity indicating that the LD50 esti
the extract to be greater than 5000 mg/kg body weight by oral route. Howistelogical examinatiorevealed mild
microscopic changes in kidneys and helrtsummary, the methanolEicus bengalensigeaf extractis found to be
relatively safe toxicologically when administered orally, however, further repeated dose toxicigs stwdid are
needed to support the lotegrm safe use of the leavesFa€us bengalensis

Kev words: Ficus Bengalensifkats, Toxicity

Herbal medicines are being increasingly used dScus bengalensip opul arly known as i B
medicines and dietary supplements by generélr e e 0 i n Il ndi a i s an evergre
population.With the ever increasing use of plantshroughout India and revered as sacred by Hindus.

for their medicinal values, there should be propeit is locally known as Aalada mara. It is claimed to

scientific documentation of their medicinalpossesd6 medi ci nal value as pe
properties. This has lead to necessitate thend Unani literatures and is supported by ever

screening of plants of medicinal values and tincreasing scientific evaluation on the plant. All

analyze their possible role inrenting various parts of the tree have been used in traditional

ailments; one such plant beiicus benghalensis. medicire for treatment of variety of pathologies.

Although these natural products provide valuabl&he hanging roots dficus bengalensibave been

bioactive components for treating ailments, theyeported as antliarrhoeal agentdMukherjee et al.,

also pose a serious threat of causing toxit998. The fruit extract ofFicus bengalensifias

symptoms when consumed inappropriately. Thuseen documented for its atimor and anti

all the pharmacological investigations should béacterial actiies Mousa et al., 1994 While the

preceded by toxicological evaluation to ensuréatest scientific investigations provide evidence to

safety of the consumers who prefer plant basettie antiulcerogenic (Mayank Kulshreshthet al.,

medicines over allopathic drugs, owing to the2010) analgesic and anfiyretic properties of

adverse side effects involved with the use of thieaves ofFicus benghalensiéSachdev Yadaet al.,

latter. Hence, thepresent study was thus aimed aR011), the toxiity profile of the leaf extract is yet

evaluating the acute toxic potential dficus to be explored. The present study was thus aimed to
bengalensi¢eaf extract (FbLEX). determine the preliminary oral toxicity profile of

!Dept. of Veterinary PathVeterinary College, Bangal68€024, Karnataka, India
Dept. of Veterinary Physiology, Veterinary College, Bangak$6024, Karnataka, India

Corresponding email: Prathapkumar.k@amail.com



Frontier J. Vet. Anim. Sci.Vod, No.1 (Jan-Jung 2015 12

Ficus bengalensis leaf (Methanolic) extract Purpose of Control an8upervision of Experiments
(FbLEX) in Wistar albino rats as a prerequisite tmn Animals standard guidelines (CPCSEA) dimel

the evaluation ofts medicinal properties. experiment was conducted with prior permission
MATERIALS AND METHODS obtained from Institutional Animal Ethics
Preparation of plant extract:The leaves oficus Committee ~ (IAEC)  with  reference  No.
LPM/IAEC/100/2011.

benghalensiswere collected in September, 2012

from the premises of the Veterinary CollegeAcute oral toxicity study: Acute oml toxicity
Hebbal, Bangalore, Karnataka State. Thstudy for the methanolic leaf extract dficus
authentication of the plantvas done by Dr. K. benghalensiswas conducted in female Wistar
Shankar Rao, Retired Professor, CES, lis@l/bino rats as per the Organization for Economic
Bangalore, Karnataka, after comparing it with th&co-operation and DevelopmenDECD) guideline
collection housed at the herbarium of Center fofor testing of chemicals, Acute Oral Toxicity
Ecological Sciences, 11Sc with specimen referencBcute Toxt Class Method (OECD 423Jhe dose
no. CJS 12154. The fresh leaves &icus level to be used as the starting dose is selected from
benglensis collected were dried under shade forone of four fixed levels, 5, 50, 300 and 2000 mg/kg
several days. After grinding into coarse powder, thBody weight. Four doses were selected for
dried leaves (100g) were soaked in 1000 ml ofetermining LR, value with a limit dose of
methanol and kept for 5 days with periodicaP000mg/kg body weight. Acet toxicity was
shaking and stirring. After 5 days, contents weré&onducted in female rats as per OECD 2000. Five
filtered througnBuc hner 6s f unne | 90uURs ofzratg eppsisting, 3 femalegratg in each
and it was further concentrated by rotary flasiroup were used for determining tpvalue in
evaporator (Superfit India Ltd., Mumbai) at -39 female rats. The animals were fasted overnight
40°C till the solvent got completely evaporated andprior to the administration of the substance. The
extract settled down to bottom. The residuaFBLEX in graded doses were administered as a
methanol from the extract waevaporated after Single dose to animals by gavage using a gavaging
keeping the extract in a Petri dish in a vacuum ovdiybe. The volume of administration was maintained
at 60 C at the pressure of 25 psi. The residues we#@ 2 MI/200 g through proper dilution of methanolic
weighed after drying. Alcoholic extraction wasleaf extract oFicus benghalensis

preferred over aqueous extract because it helps Tine group details and dos administered per kg

capturing more semipolar/semiipophilic  are as follows:

constituents along with the polar constituenty g No. of Dose
Further phytochemical analysis was performe( No. Group female rats | (mglkg)
using HPTLC technique. 1 | control 3 Distilled
Experimental animals Wistar albino rats aged 9 water
weeks weighing 170 + 10g adult were procure 2 | Group | 3 o0
from Sri Venkateshwara Enterprises, CFEA No. 3 | Groupll 3 300
237, for use in the present work. The animals wel 4 | Group Il 3 2000
kept separately in polypropylene cages at 5 | Group IV 3 5000

0 . .
te_mperature_ of 25 £ Z, 5060/orela_t|ve humidity, Observation of animals: General clinical
with 12 h Ilght/da.rk cycle respectively an.d Were corvations were made abakt once a day
allowed to  acclimatize to  the eXpe”mem"’“throughout the study period of 14 days considering

conditions for 7 days before the commencement 0itne period of anticipated effects after dosing. All

actual studies under standard_hyg|e_n_|c cond|t|on§ne animals were observed for health conditike
The feed and water were provided libitum. The abnormal motor activity, alteration in water or food

animals were maintained as per the protoc%take writhing, straub reactip sedation
outlined in publication of the Committee for thediarrhoea, piloerection, opisthotonus, exophthalmos
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and tremorsat least twice daily, and also observedf various organs of female rats revealed normal
for morbidity and mortality architecture of all the organs except those
Sacrifice of animalsAll the tested groups of administered a dose of 5000 mg/kg whicheaed

animals were sacrificed humanely on day 150ccasional thickening of mesangium, atropy of
Detailed post morterexamination was carried out glomeruli with normal architecture of tubules in
and the organsviz., liver, spleen, kidney, heart, kKidney (figure 1); wheres the cardiac fibers
lung, stomach, intestine, brain and oyamere revealed intemuscular edema, discontinuation of
collected for histological examination. fibers at some placesalong with loss of cross

RESULTS AND DISCUSSION striatiors and more eosinophillic sarcoplasm

) ] ) indicating necrosis (figure II).
Phytochemical analysis: The phytochemical

presence of anthracenes, flavonoids, glycosides,
bitter principles and coumarins.

(D5 8 A XCE A V“ 28e. vo T BT N
analysis of theFicus bengalensismethanolic leaf "’ ”};.-' i’i%yf“;,ﬁ;". a:f.-(‘v.,?_?e\‘
extract performed using HPTLCrevealed the .\;&fs béé o ._‘f.":..ﬁ

Mk oA LA L W
B

Acute toxicity study: There were no deaths and
clinical signs of toxicity in any of the test groups
within 24 h after the administration dficus

bengalensismethanolic leaf extract. The treated

groups were kept for observation for a period of 1%igure I Kidneys showing thickening of mesangium,
atrophy of the glomeruli which appeared condensed and

days. No mortality and clinical signs of toxiCity yark with disappearance of glomerular tuft in some. Mild
were observed in any of the tested groups in a giveo moderate degred congestion was also observed.

dose andduration. LD50 value of bothFicus

bengalensismethanolic leaf extracts in rats were S T e g
b . ’ '/ =2 7 // " /4 7
more than 5 g/kg (Table). Wit a8 B /-
: : : ety BT A A
Table. Mortality pattern in female rats in the ST M, DN i
acute oral toxicity study of FBLEXx Beie s AL
’ “v..‘:}. ;_r > // e
No. of . . VoV o Pighad e
Dose Mortality | Mortal ity B & o . 6 s
Group female , 4 & / b7 4
(malkg) rats observed (%) 5 7 7/ 4P '7;_ 4 B8
Group| | Distilled Yl .’gi./.._ﬂ/ / SR i »
3 0 0 ol 7 ,
Control | Water QW et YAV A L
Group Figure II: Heart showing intermuscular edema,
I 50 3 0 0 discontinuation of fibers, loss of cross striations and more
Leaf eosinophilic sarcoplasm indicating necrosis
extract .
Group In the assessment and evaluation of the

i 300 3 0 0 toxic characteristics of aubstance, determination
Leaf of acute oral toxicity is usually an initial step. It
ouad provides information on health hazards likely to

Grou
v P arise from short term exposure by the oral route. It
2000 3 0 0 . . ) -
Leaf is traditionally a step in establishing a dosage
G?ég;c\t/ regimen in other studiedy providing initial
Leaf 5000 3 0 0 information on the mode of toxic action of a
extract substance.
Pathology: At necropsy none of the treated and The methanolic leaf extract oficus

control rats showed any @® pathological lesions bengalensiglid not reveal any mortalitgven at the
even the rats which were treated with a dose dfighest dose tested (5000 mg/kg) and clinical signs
5000 mg/kg.Whereas the histological examinationof toxicity, but at microscopic levethere was
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presence ofnter-muscular edema, discontinuationKhare, C.P., (2004). Encyclopedia of Indian

of fibers at some places, along with loss of cross Medidnal Plants. Khare., C.PEdn. f'
striations and more eosinophillic sarcoplasm Springer publication., USAp 216217
indicating necrosis in cardiac tissue at the dose Qfkesh, L.V. (2007). Toxicity studies oFicus
5000mg/kg. Kidney tissue also revealed oamaei amplissima in rabbits and ratsM.V.Sc
thickening of mesangium and atrophy of glomeruli thesis, Karnataka Veterinary, Animal and
forming a condensed mass, thus indicating that the Fisheries Sciences Universiidar, India.

Ficus ber:jgale;lssleaf ex(tjract P|1ac|1 tendtlanc()j/ 0 Mayank Kushreshtha., Mradul Goswami., Chandana
cause cardiac damage and renal glomerular damage V. Rao, Vrish D Ashwlayan And Sachdev

at very high _dOSESAS per the OECD TG 423 the Yadav., (2010). AntUlcerogenic Potential

substanes with LD 50 value greater than 5 g/kg are of Ficus bengalensisLeaf, biochemical

grcicélrza;:ﬁtnoaég);;' Twh;]so 'S r;u;:lgnzgpp;rid tt;?:a parameter and histopathological study. J.
) i ' Applied. Pharma. Sci0l (02):65-68

chemicals with LD50 values greater than 5 g/kg of o

body weight are considered to be practically nof0Usa O. Vutela, P., Kiviranta, J., Wahab, S.A.,

toxic. Thus, the mthanolic leaf extracbf Ficus Hiltohen, R. and Vuorela, H., (1994).

bengalensiscan be classified in the category of Bloac.:twny of certain Egyptian Ficus
substances with non to low toxicity. species). Ethnopharmacol41: 71-6

Similar efforts were put by other workers to ﬁndMukherjee, P.K., Kakali, S.T., Murugesan, S.C.,
out LD 50 value in the toxicity of plant or its Mandal, M.P and Saha, B.P., (1998).
extract in rat as a model with other sjgs ofFicus Screening of anliarthoeal _p_rofile_ of
such as Jayashree (2010) and Lokesh (2007) who some plant extrac.ts of a specific region of
conducted the toxicity study of dficus virens and West Bengal, IndiaJ. Ethnopharmacol.,

Ficus amplissima, respectivelyrats. 60: 8589
CONCLUSION OECD 423, (2001). Organization for Economic-Co

) o operation and Development (OECD)
Ar\]coqcluslc)m COhUIId b? dra;]wn bly tlhefabove finding guideline for the testing of chemicals,
thatFicus benghalensimethanolic lea eKaCt was Acute oral toxicity 7 Acute toxic class
non lethal at the dose of 5000 mg/Kchis study

method.

provides an initial data on the toxicity profile of

FBLEx that should be essential for future study.SaChdev Yadav._, Mayank Kulshreshtha., Mradul
Goswami., Chandana V. Rao and Veena

Further studies may focus on chronic toxicity T i
studies of FBLEX in order to evaluate its letggm Sharma, (_2011?' Eluc@e_lt_mn of Anglgesm
and Antipyretic activities of Ficus

effects. vl i i
bengalensis linnLeaves in rats). Applied
Pharm.Sci., 1(1):3841.

Jayashree, P., (2010). Pharmacological andschorderet, M., (1992).  Pharmacologie.
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ABSTRACT

The safety of different anesthetic protocols for cesarean section was studied in 48 bitches with live fetus
anaesthetic ptocols evaluated were propofol only, propofol with ketamine, isoflurane and epidural anesthesia
was a significant drop in heart, pulse and respiratory rates following induction of anesthesia suggesting the |
of anesthesia being monitoredstly and surgery carried out with minimum dosage possible and in shortest tinr
the basis of ease of induction, effect on hematological and biochemical parameters, degree of muscle relaxa
taken for recovery from anesthesia and puppy survatal it was concluded that all the anesthetic protocols evalu
in the present study were equally satisfactory for cesarean section in dogs. However, in view of ease of admir
availability of drug and satisfactory puppy survival rate, propofaombination of propofol and ketamine anesthe
appears to be the best choice fers€ction in dogs.

Key words: C- section, Bitch, Anaesthesia.

In recent years the awareness among canine breedgh#d stage of anesthesia). Subsequently, Propofol
in getting number of live fetusesié preserving the was administered intermittéyn as and when needed
future breeding of the bitch is increasing day by dayo maintain general anaesthesia. In Group II, the
The act of parturition perhaps is the most anxiougeneral anaesthesia was induced and maintained using
time for the dog breeders, as the puppy survival rate combination of fast acting IV anaesthetic agent
and the future reproduction of the dam are influencePropofol) and dissociative anaesthetic agent
by events at this stagén view of considerable (ketamine). The anesthetic agenpsopofol and
economy and owners concern involved, it becomdstamine were drawn into the same syringe in ratio of
extremely important to carry out comprehensivd.:l (V/V) and administered intravenously to effect as
studies with regard to the anaesthetic protocols fgudged by the signs of third stage of anaesthesia. In
C- section in bitches. It is also important to formulateGroup 1ll, cesarean section was carried out under
guidelines on selection @naesthetic procedures ingeneral anaesthesia using lecdhe (FORANE
an attempt to reduce the incidence of mortality of thebbott Laboratories Ltd., England) an inhalant
dam and the neonate. anaesthetic agent. Isoflurane was administered
MATERIALS AND METHOD S through a face mask wusing
apparatus initially at the rate of-33 per cent
pministered until the animal attained the thiabe

The animals which were selected fors€ttion after
premedication were randomly allotted to three generg ] )
anesthetic protocols wkiteach group comprising of 12 of anesthesia. Simultaneously, oxygen was also

animals. In addition, another group of 12 animalg]fuseOI at the rate of 1er cent Once the animal

premedicated were subjected to cesarean section un@té?med third stage of anesthesia, animals were

epidural analgesia. In Group I, The generamamtamed in the third stage using Isoflurane ped

anaesthesia was induced and maintained @?nt conc_entranon and oxyggn at 1per cgnt
administrating inj. propofol initiy at a dose rate of5 concentration. In Group 1V, Epidural anesthesia was

10mg/kg body weight intravenously to effect aé'nduced by injecting 2 per cent Lignocaine

evidenced by the absence of pedal reflexes, palpebpgfjrocm_oride solution at the rate of 1 ml per 3 kg
reflexes and ventrmedial deviation of the eyeball body weight.

* Part of Ph.D thesis submitted by first author to KVAFSU, Bidar, Karnataka.
corresponding ahor: Dr.Narasimha Murthy, Assistant Professor, Department of Veterinary Gynaecology and Obstetrics
Veterinary College, Hebbal, Bengale560024, email. dr.murthy32@gmail.com
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Evaluation of anesthesia,In every anesthetic minimal cardiovascular and respiratory depression
protocol used, the following parameters wereand majority of the neonate born were squealing
recaded to compare the effects of the anesthetigimost immediately after they were renedvfrom
protocol on the dam and the neonates. The duratitime uterus. 97 per cent of the puppies delivered
of surgical anesthesia and complications ofvere live and the puppy mortality rate walsout

anesthetic procedure observed if any threeper cent which was highly encouraging (Table
a. Time taken for induction of general 2)- In human, epidural techniques produced less
anesthesia. neonatal depression compared to general anesthesia

d (Rolbin et al., 1994; Ratcliffe and Evans, 1993).
But, potential adverse effect such as severe
) . ~hypotension observed with this technique indicated
c. Time taken by the dam to exhibit the flrstthat it is not perfectly safe (Boyler, 1993).

sign of recovery from anesthesia after the ) ) )
. . Table 1.Evaluation of different anesthetic protocols,
completion of surgical procedure and

epidural analgesia for G section in bitches

b. The ease of induction of andlessia an
the degree of skeletal muscle relaxation.

discontinuation of administration of Anesthetic protocols
anaesthetic agent. Evaluation Propofol- Epid-
Parameter | Propofol | -0 | Isoflurane ural
d. The degree of cardiovadar and STight
. . . Ease of ;
res!mratory deprgssmn of the neonate with induction Easily Easiy ;:r#]gegtlilrr:% Struggi
various anesthetic protocols. of induced | induced of ng
. . .| anaesthesid induct
e. Percentage of viable fetuses delivered with ST induction
each anesthetic protocol. muscle Good Good | Profound | Poor
relaxation
RESULTS AND DISCUSSION Time taken
The study of four different protocols namely recfg\f/er
Propofol, combination of Propofand ketamine, o |27 515 Amost | 49130
. . hesia| (418 | (10.14¢ | . (62.17+
Isoflurane and Epidural analgesia were evaluateda”g?éres'a 06 02) immediate 5.85)
for the ease of induction of skeletal muscle gygery
relaxation, time taken for recovery from anesthesia (minutes)
ft d d f cardi lar and eoree o
after surgery and degree of cardio vascular and " qio
respiratory depression in the neonates (Tabldt1) | vascular .
w bserved that the ease of induction of chemidal .. d Some Some Some Litle
as O. S€ . . IfESplfathy degree degree degree effect
restraint was best with intravenous anesthetchprehSSIon
. in the
solution namely Propofol and Propofol plus ,eonates

ketamine and was most difficult with epidural ] ]
. . . . The puppy survival rate with the other
analgesia as most animals struggled during this

technique. Fulter, the skeletal muscle relaxationthree anesthetic prlotocols r-1amely Propofol,
. . . . Propofol plus ketamine and isoflurane ranged
achieved with an epidural analgesia was also very

poor. In addition, maintaining the animal in dorsaPetWeen 92.18 to 93.42 per cent. The skeletal

.. . muscle relaxation was best with fewane and
recumbency for surgery presented some difficulties

and the number of persons required to restrain tﬁgese animals also had the shortest recovery time.

. . However, the animals exhibited slight struggling at
animal during tb course of surgery was also more

. . : . the time of induction of anesthesia. Kaneioal.,
with the epidural analgesia as only the posterior ,
993) have also reported that isoflurance

part of the body was under analgesia. The anima% thesi lted i bett ot
also could not be carried easily as the animgcomesia resuited in a betier puppy survis

remained conscious and alert. Animals subjected &l)hen used as an inhalant anesthetic foiseztion

epidural analgesia alsbad a prolonged recovery !n bitches. Moonet al, (1998) reported that

. S . .isoflurane was associated with an improved
time. A positive aspect of epidural analgesia

. neonatal survival rate.
however, was that the neonates delivered had a
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Table 2.Puppy survival rate of bitches subjected veterinary uselt seems reasonable to recommend

to C-secion under different anaeshetic that most cesarean sections can be carried out with
protocols and epidural analgesia. confidence with either Propofol or a combination of
Anaesthetic No of . Propofol and ketamine'anesthesia. A gombination
protocol Noof | fiuces | NoofLive of Propofol and ketamine anesthesia is probably
used animals |\ .o eq | fetuses (%) | superior to Propofol lane as Propofol when used
alone needs to be administered frequently because
Propofol 12 64 59 (92.18) of its short acting nature which makes it expensive
Propof.ot 12 7 66 (92.95) when used alone.
Ketamine REFERENCES
Isoflurane 12 76 71(93.42) Boyler, R. (1993). Cesarean section, Anaesthesia
Epidural 12 68 66 (97.05) and the Apgar scoreAust Nz J Obstet
Gynaecal 282-284.
Total 48 279 262 (93.90 .
( ) Kaneko, M., Nakayama, H. and Igarashi, N. (1993).
With Propofol and Propofol plus ketamine Relationship between the number of
anesthesia, although the ease of induction and fetuses and the blood constituents of
skeletal muscle relaxation were satisfactory, the beagles in late pregnancyl Vet Med
neonates delivered had some degree of cardio Sci, 55: 681 682.
vascular and respiratory depression and in SOMoon, P.F., Erb, H.N., Ludders, J.W., Gleed, R.D.
case took more than one hour for the neonates to and Pascoe P.J. @8). A description of
start squealing, although the puppy survival rate canine cesarean sections in the united
was comparable with the puppies delivered states and CanadhAm Vet Med Asses,
following isoflurane anesthesia (Table 2). Similar, 295,
observations have also been made by Sel ' Ratcliffe, R. M. and Evans, J. M. (1993). Neonatal
(2007). . . .
wellbeing after elective cesarean delivery
All the four anesthetic protocols used in with general, spinal and epidural anaesthesia.
the present study are equally satisfactory in terms EuropJ Anaesthsioll0: 17581.

of puppy survival rate and the choice of aneSthetif{olbin S H. Cohen. M. M.. Levinton. C. M
protocol will therefore will be dictated by factors ' K(.ally.,E N ar’1d Iéarir;’e b (199’4) ' Th.é

such as the familiarity with the technique . ) .
idural iiabity of . dmini premature infant: anesthesia for cesarean
(epidural), availaliity of equipment to administer delivery. Anesth Analg78: 912

anesthetics (Isoflurane) and ease of the availability ]
of anesthetic drug itself. Combination of Ketamine eliskar. A, Nemec, A Roskar, T. and Bupnar,_ J.
(2007). Total intravenous anaesthesia with

and Propofol are presently extensively used in ) )
propofol or propofol/ketamine in

human obstetrics and are easily available for ! _
spontaneously breathing dogs premedicated
with medetomidineVet Rec160 :(3):8591.
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Efficacy of Natural and a SyntheticPGF,; Analogue by Intramuscular and
Intrav ulvosubmucosal route for inducing estrus in crossbred dairy cows
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ABSTRACT

The present study was carried out utilizing 100 Holstein Friesian and Jersey crossbred cow8 g 3vith first

to fifth lactation. As per the history of previous estrus and findings of rectal palpation to confipretiemce of
corpus luteum; the selected cows were betwegf 8ays of the estrus cycle. The investigation was planned to a
the relative efficacy of natural (Dinoprost Tromethamine) and a synthetic (Cloprostenol Sodiugp)a®Gifferent

doses dher by IM or IVSM route for estrus induction and time required for onset of estrus. The estrus inc
response was 100 percent in cows which received 500ug Cloprostenol Sodium by IM route and 250 pg Clog
Sodium by IM or IVSM route. The responf® administration of 125ug Cloprostenol Sodium was optimum (80
by IVSM route whereas it was poor (50 %) by IM route. The percentage of cows in estrus (estrus induction re
was 90 percent following administration of 25 and 12.5mg of Dinoproshdtttamine by IM route whereas, it we
only 60 percent with 6.25mg by IM route. The response was optimum with 70 percent in both the groups
which received either 12.5 or 6.25 mg of Dinoprost Tromethamine by IVSM route. The mean duration taken
onset of estrus in responded cows after administration different doses of Cloprostenol Sodium and D
Tromethamine by IM and IVSM route did not vary significantly and majority of cows which responded were in
on day 3 post injections.

Key word: Prostaglandin f2 alpha, Estrus, HF cross bred cows

Inefficient estrus detection and imper timing of 10 villages of Bingalore north taluk. The animals
artificial insemination are major causes for theselected for the study were83years of age (first to
failure of conception which results in prolongedfifth lactation), apparently normal with good body
service period, long calving intervals and reducedondition and regular cyclicity. The animals
lifetime production. In dairy cows, upto 40 percenincluded in the study had normal calving and had
of estrus periods may pass undetectegiftesof no history of retentio of fetal membranes and
normal ovarian cyclicity (King et al., 1976). uterine diseases like endometritis. All the animals
Consequently, controlled breeding with inductionwere subjected for gynecological examination and
of estrus and fixed time inseminations have gainetthe presence of corpus luteum was confirmed on
importance. Among many functions of P&zRheir  ovary. As per the history collected and the findings
ability to cause luteolysis has been most exploitedf rectal examination to comin the presence of
for induction of estrus, treatment of unobservedeveloped corpus luteum; the selected animals were
estrus and subestrus in dairy cattle (Pantal., between 8 and 16 days of the estrous cycle.

1992). Many commercial preparations of BGF The PGk, utilized in the study for the

remain costly and unaffordable by dairy farmers ifnduction of estrus were Dinoprost Tromethamine
many of the developing countries and thereforg ytalys€’, 5mg/ml,  Upjohn, USA) and

efforts havebeen made to reduce the dose in ordet|oprostenol Sdium (Vetmat8, 263 pg/ml,

to cut down the cost of treatment (Chautearal, vetcare, India) which are natural and synthetic

1986;Hortaet al, 1986). PGk, respectively. The study included one
MATERIAL AND METHODS hundred crossbred dairy cows which were

The study was carried out in Holstein Friesian anfRndomly assigned for ten treatment groups with
Jersey crossbred cows belonging to the farmers #n animals in each group and received

* Part of MVSc thesis submitted by first author to KVAFSU, Bidar, Karnataka.
corresponding author: Dr.Narasimitarthy, Assistant Professor, Department of Veterinary Gynaecology and Obstetrics,
Veterinary College, Hebbal, Bengald860024, email. dr.murthy32@gmail.com
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PGFRy during their luteal phase of the cycle asand 125jg IVSM did not differ significantly

follows. The IVSM injection of PGE was ( POO. 05; Tabl e at)al (1986 mi |l arly,

ipsilateral to the ovary bearing corpus luteum. recorded no difference in percentage of cows in

Cloprostenol Sodium was used by |\ EStrus after administration of 500ug of Cloprostenol

route with 500, 250 and 125 g doses in group | t§odium by M route and 250 and 125ug of
Il and by IVSM route with 250 and 125y doses Cloprostenol Sodium by IVSMoute. Chauharet

in group IV and V respectively. Whereas,al" (1986) reported higher percentage of cows in

Dinoprost Tromethamine was used by IM routEStrus after administration of 250 and 125ug of
with 25, 12.5 and 6.25mg doses in group VI to VIIICloprostenol Sodium by IVSM route than of 500ug

and by IVSM route with 12.5 and 6.25mg doses “?y IM route. Holy (1984) record_ed e_strus induction
group IX and X respectively. in 85.5 percent of cows with in 72 hr of

_ i _ administration of 250ug Cloprostenol Sodium by
All the experimental animals odlifferent groups
IVSM route.

were observed for the onset of estrus and estrus
Horta et al., (1986) and Chauhaet al.,

signs after the administration of P&GF The

animals reported in estrus were subjected for recti}986) suggesteFi administration - of _125“% of
palpation to confirm estrus. Cloprostenol Sodium by IVSM route which is 1/4

RESULTS AND DISCUSSION of the normal dose (500pg) recommended by IM
_ _ ~ route to causeluteolysis, estrus induction and
The estrus induction response  followinGfertility in heifers and adult cows. The findings of
administration of Cloprostenol Sodium at normallyine present study indicated that optimum estrus
recommended dose of 500 pg was 100 perceffduction can be achieved by administration of
(Table 1). This is in agreement with the findings ocigprostenol Sodium at the dose of 250 ug either
that reported by and Hortat al., (1986). The crosshred dairy cows during-1® days of estrus
percentag®f cows in estrus after administration ofcycle,
250ug of Cloprostenol Sodium either by IM or The estrus induction response recorded
IVSM route was similar (100 %) to that obtained

ith 500 fCl tenol Sodi by IM ) was 90 percent with 25mg of Dinoprost
. Hg of LIoprosienal Sodium by rou e'Tromethamine by IM injection (Table 1) and it was

The response recorded after administration of.

195 fCl tenol Sodi VSM ‘ similar to that reported by Gaccle al., (2002).
80 Mg © tl:())ptrctﬁ €not 5o 'um{)t ined ro_l:hetxvas But it is higher than those reported by Whittedr
percent but the response obtained wi esargﬁ’ (1989) by using same dose and route of

dose by IM route was only 50 percent (Table 1). injection. However, the response obtained was

Table. 1. Estrus induction response following administratonof PGJ i n cr oss br e
PGf,U Cloprostenol sodium Dinoprost tromethamine
Route Im IVSM IM IVSM
Dose 50094250¢8125¢§250¢125¢ 25mg | 125mg | 6.25mg | 125mg | 6.25mg
No. 10 10 5 10 8 9 9 6 7 7
responded
No.not | 0 5 0 2 1 1 4 3 3
responded
0,
% 100" | 100* | 50° | 100* | 80° 90° 90° 60° 70% 70%
responded
Note: comparison was made with in drug between routes and doses
Percentage values bearing different per scr i pts within drug vary with each

The percentage of estrus inductiong|ightly less than that (100 %) recorded in treatment
obtained following administration of Cloprostenolsf sybestrus cows with similar route and dose of

Sodium at 500 ug IM, 250ug either IM or IVSM pinoprostTromethamine by Tandlet al.,(1997).
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The percentage of animals in estrus The results of the present investigation have
following IM injection of 12.5mg of Dinoprost revealed that IM administration of half the dose
Tromethamine was similar to that obtained with(12.5mg) of Dinoprost Tmmethamine induces
25mg. Further, IVSM administration of Dinoprostsimilar estrus response obtainable with normally
Tromethamine ipsilateral to the ovary dnemg recommended dose (25mg). Further, IVSM
corpus luteum at the rate of 12.5 and 6.25mgdministration 12.5 or 6.25mg of Dinoprost
resulted in acceptable (70 %) estrus response. Asomethamine ipsilateral to the ovary bearing corpus
per the proportion test applied, the percentageteum resulted in acceptable estrus induction in
response obtained between these groups was mowsduring day 816 of the estrus cycle.

significant (POO.05; Tabl etpk)mean duration required by the cows
Rao and Venkataramiah (199@&ported which responded for different doses of
21 percent overt estrus signs but 71 percef@loprostenol Sodium by IM and IVSM routes did
luteolysis and ovulation in cows which receivednot differ significantly and it ranged from
5mg of Tham salt by IVSM route. Onet al., 59.90£2.51 to 73.80+£1.56 hr (Table 2). Out of the
(1982) and Pawshet al., (1991) have reported animals responded, the distribution of onset of
estrus induction of 79, 81.75 and 80 percentwith@&@ st rus (i n days) differed sign
10 and 5mg of Dinoprost Tromethamine by IVSM majority of the cows showing estrus symptoms on
route. However, Krishnakumar and Subramaniaday three post injection (Table 3).
(1999) have reported estrus induction in 80 and 100 The mean interval from IM administration
percent cows which received 5 and 10mg 0ff normal dose (500pg) of Giwostenol Sodium to
Dinoprost Tromethamine respectively by IVSMgnset of estrus was 60.60+1.31 hr and all the
route. animals were in estrus on day 3 post treatment. The
Table 2: Onset of estrus in ows responded for PGfU  response was quicker than 130 hr reported by
administration (Mean+SE) Godfrey et al (1989) with 500 pg of Cloprostenol

CsltOeF:]rgI- " VS E&?;’nare‘; " VS Sodium by IM route and is very close to 3&5
sodium hamine M with same dose and route reported by Coleizal.,
5005 6060% 25mg 66.6% (2002).
131 3.35 .
The mean estrus response interval after IM
5092 | 5090 se.7a | 0328
250¢| 7,77 2'51 12.5mg 3'35 + or IVSM administration of 250pg and IVSM
' ' ' 3.37 administration of 125pg of Cloprostenol Sodium
73.8¢ | 62.3& 6700 | 053 did not differ significantly from that recorded for
125¢) ‘g | 263 | O2OMI | 43 | 2 R
: : . 3.06 IM administration of 500ug of Cloprostenol
Note: The proportion test applied within drug between routegodmm Further, almost all cows respondlng for
and doses indicated no signi icant difference (.POO

hese reduced doses were also in estrus on day 3

Table 3: Estrus distribution (days) in responded cows following PGE ad mi ni st r ¢

Route Cloprostenol sodium Dinoprost tromethamine
Im IVSM Im IVSM Im IVSM Im IVSM Im IVSM
Dose 500¢| 250¢| 500¢| 250¢e( 500¢| 25mg 12.5mg 6.25mg 12.5mg 6.25mg
<2days 1(10) 1(11.11)
2-3 days lOa 9b 2c gb 8b 8 8 ad 4 b 70 ; cd
(100) (90) (40) (90) (100) (80) (88.89) (66.67) (100) (85.71)
> 3 days 1(10) 3(60) 1(10) 2(33.00) 1(14.29)
Total 10 10 5 10 8 9 9 6 7 7

Figures in parenthesis indicate percentage of the total animals responded
Note: Comparison was made with in drug between routes and doses
Percentage values bearing different superscripts withindrugvatyw each ot her (POO0.5) as ¢
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post treatment similar to that observed with 500u¢§1997) who used same dose and route, Buvas
by IM route. This is in agreement with Hoeaal.,, more than that reported by Ansari and Kumaresan
(1986) who also didat find significant difference (2001) who also used same dose and route.
in the mean duration from treatment to estrus withlowever, the interval to estrus was less than that
different doses and routes of administration ofeported by Lauderdalet al., (1972 with 30mg of
Cloprostenol Sodium. In contrast Colasb al., Dinoprost Tromethamine by IM route and whittier
(2002) recorded significantly shorter interval fromet al, (1989) with 25mg of Dinoprost
treatment to estrus in c@which received 500 pg Tromethamine by IM route.
of Cloprostenol Sodium by IM route compared to The interval from administration to estrus
that of 250 and 125 pg by the same route. with 12.5 and 6.25mg Dinoprost Tromethamine by
The cows which responded for 125ug bylM and IVSM route did not differ from that of
IM route required 73.80£1.56 hr for onset of estru5mg by IM route. Further, majority of the animals
and only 40 percent of the responded animals wermere in efus on day 3 after treatment which was
in estrus on day three and the remaining 60 percesitmilar to that recorded in group receiving normally
showed estrus symptoms after day 3 post treatmenecommended dose (25mg) by IM route.
This is in close agreement with Colazt al., Krishnakumar and Subramanian (1999) have
(2002) who have reported 78.00hr mean intervakported no difference in estrus induction interval in
from injection of 125ug of Cloprostenol Sodium bycows receiving either 5 mg di0 mg of Dinoprost
IM route toonset of estrus. Tromethamine by IVSM route.

As indicated by the results of the present The findings of the present investigation
investigation, the interval from administration ofrelating to interval from treatment to occurrence of
lower dose of Cloprostenol Sodium i.e 250 anestrus and distribution of estrus in responded
125ug either by IM or ivsm route was similar toanimals with reduced dose namely, 12.5 and
that obtained with standard dose (500 pg) by IM5.25mg of Dinoprost Tmmethamine by IM or
route. Further, majority of the animals (excepiVSM route indicated no difference from that
125ug IM route) which received reduced dose obbtained with standard dose of Dinoprost
Cloprostenol Sodium were in estrus on day 3 aftefromethamine (25mg) by IM route.
treatment. This will help to follow fixed Al REFERENCES
protocol similar to that which is in practice with
standard dose (B{ug) by IM route, after further
detail studies.
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Evaluation of Salphingectomy as Technique for Birth Control in Dogs*
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ABSTRACT

Six adult female Mongrel dogs presented to Teaching Veterinary Clinical Complex, Veterinary College, Bidar,
purpose of birth control formed the material for this study. Salphingectomy after tubal ligasgrewormed through
right flank approach. No complications were observed during exteriorization, identification, ligation or cutting
oviduct. The Mean + SE duration required to perform salphingectomy after tubal ligation was 25.5 + 1.23 mint
animals recovered uneventfully after surgery. The animals were kept under observation for a period up to o
half years post salphingectomy. All animals showed behavioural signs of heat and mating. None of the
became pregnant or showed sigyf pseudocyesis, during the period of observation. The present study showe
salpingectomy with tubal ligation can be carried out routinely in female dogs without any complications.

Key words: - salphingectomy, female dogs, birth control

Pet overpopulation is a problem of enormougigating and bisecting the fallopian tubes
proportion in the wdd. Globally millions of dogs (Salphingectomy) which is a provenethod of
are rendered shelter less, killed in accidents, die sferilization in women. It has become imperative to
diseases which could be prevented by vaccinatiaesort to this technique of birth control, without
or treated by prompt medical attention. Unwantedffecting the confirmation and at the same time
stray dogs and uncontrolled pets are primarpreserving all the feminine characters (Saxena,
ecological and social merac Dog bites are a 1966). Saxena (1966) had just ligated the jumcti
serious public health concern. Besides injuries arlgetween the ovary and uterine horn and had not cut
adverse psychological impacts, dog bites can he Hence, the present study was undertaken with
complicated by infection including rabies, whichthe objective to identify the fallopian tube and
has the highest case fatality rate of all infectiousvaluate the feasibility of salphingectomy after
diseases. The female dogs are stitlely perceived tubal ligation, for birth control in female dogs.

as the primary source of reproductive control. As a MATER IAL SAND METHODS

result, the development of contraceptive for controéix adult mongrel femaledogs presented o

of birth in dogs has been primarily directed towardsreaching Veterinary Clinical Complex, Veterinary
the female of the species. The most common reas%"ege’ Bidar, for the purpose of birth control

for neutering dogs is to preve unwanted formed the material for this study. All the animals

pregnancies. Though spaying as a method (\)/\];ere prepared for right flank surgery in stamba

rendering bitches sterile has been recorded bﬁ’rotocol Preoperatively a single dose of

several practitioners, the reasons cited againgtenzathine penicilin G @ 20,000 1U per kg

neutering bitches include; obesity (Joshua, 1965?htramuscularly was administered. The animals

perivulvar dermatitis - (Jackson, 1984), Vagm'tlswere maintained on asingle bolus of midazolam

(Olson et. al, 1986), behavioural changes (‘]OShuaketamine anaesthesia (midazolam @ 0.4 mg/kg i/v

1965), urinary incontinence (Joshua, 1965, BSAVAand ketamine @ 10 mgkg V)l The female

congress, 1975 and Jackson, 1984) and increased . .
] T i réeproductive tract was approached through the right
risk of complication during surgery and anaesthesi

_ i ﬁlank, after incising the skin (average length 1.5 to
(Chalifoux et. al, 1981). Hence, other technique

, %) cm) and bluntly dissecting the abdominal muscles
which canprevent or decrease the problems of . . e .

_ and peritoneum. The ovary was identified visually
ovariohysterectomy are needed to be explored.

and exteriorized to the site ofcision. The oviduct
Not much literature is available on the; tajiopian tube which is narrow, tortuous, tubular
method of sterilization in bitch sterile by means oftrycture running along the ovarian surface within
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the mesosalphinx was identified, separated and RESULTSAND DISCUSSIONS

ligated with silk (Plate 1) at two places at abouirhe opjective of the prest study was to evaluate the
two centimetre apart. The portian between the feasibility of salphingectomy after tubal ligation for
two ligations was cut (Plate 2) with scissor. Theyjrth control in bitches. The right flank prepared for
ovary was placed back in the abdomen. Similag,rgery was easier to exteriorize the ovaries and
procedure was repeated on the contralateral ovapssyited in negligible complications postoperatively.
The abdominal muscles and skin were closegly ayeragdength of incision ranging between 1.5 to
according to the standard procedure (Slatter, 198% cm was sufficient to exteriorize both the ovaries
Analgin - was administered @ 40 mg/kQthrough the right flank approach for conduct of
intramuscular one dose only. No antibiotic WaSsaiphingectomy procedure in all the animals.
administered postoperatively. Post operativel;However, the earlier workers (Shuttleworth and
the wound was dressed surgically untill heaIingSmith' 2000) had perfmed ovariohysterectomy with
Skin sutures were removed off Bost operative g |arger incision of 3 to 4 cm. No complications were

day.

Plate 1: Identification, separation and ligation of
the oviduct

Plate 2: Salphingectomy in between the two
ligatures

The animals were kept under clos

seen during the surgery, either with regard to the
exteriorizing of ovaries or identification and ligation
of fallopian tube or its ligation. No bleeding was
noticed duringpr after ligating the fallopian tube. The
skin sutures were removed bY} ost operative day.
All the animals recovered uneventfully.

All animals were observed for behavioural
signs of heat, mating, pregnancy and any other
developments. Post operativetile animals came
into heat only once or twice during the study period
of one and a half year. During proestral period,
which varied from seven to nine days, bleeding,
swelling of wvulval lips, aggression and non
acceptance of male was observed in all ferdalgs.
During the estral period, which lasted from six to ten
days, acceptance of male, courtship behaviour and
the fitiedo (Plate 3) was also s
mating by intact dogs no pregnancy was observed in
any of the bitches during the studyipd. The signs
of pregnancy, pseudopregnancy or ectopic pregnhancy
were not noticed.

observation post operatively for any complication
up to a period of one and a half years during th
study. The animals were evaluated for infection
auto mutilation, wound dehiscence and woun
healing, and were observed for behavioural signs T |
heat, mating, pregnancy, and further any relate®late 3: Copulatory Locking / tie in salphingectomized
developments. bitch during mating
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Primiparous bitches, in which the The above results indicate that
mammary gland was not developed before estrusalphingectomy is an effective means of birth
remaned without development even after a perioadtontrol in bitches and can be routinely performed
of two months after mating (Plate 4). Pluriparousvithout complications within a short duration.
bitches, in which the mammary gland was alreadY¥here were no references on the present approach
developed even before estrus, remained flacciof ligating and cutting of the fallopian tube in dogs.
even after two months of mating (Plate 5). No sign$he study was the first of its kind.
or symptoms ofpyometra were noticed after the REFERENCES

gestation period in any of the operated bl'[Che%SAVA Congress, 1975.Sequlae of bitch sterility

in regioral surveyet. Re®6: 371- 372.

Signs of urinary incontinence were not observed
either in any of the operated bitches. The results of
salphingectomy after tubal ligation confirmed theChalifoux, A., Fanjoy, P. and NiemiG. (1981).

findings of Saxena (BB) and Greenwood (1992) Early spayneutering of dogs and
who reported that ligature of fallopian tube catsCanadian Vet. J22: 381.
maintains the hormonal balance and helps i@‘reenwood, A G. (1992.

maintaining the normal characters in bitch.

Laparoscopic
salphingectomy in a hybrid flamingdet.
Reg 131(15): 349.

JacksonE. K. (1984. Contraception in the dog and
catBrit. Vet J 140: 132- 137.

Joshua, J. O. (1965. The spaying of
bitchesVet.Re¢77: 642- 467.

Olson, P.N., Nett, T. M. and BowgR. A. (1986.
A need for sterilization, contraceptives and
abortifacients abandoned and unwanted
pets. Part I. Current methods of sterilizing

Plate 4 : Primiparous salpingectomized bitch pets. Compendium of Continued Education

after two months of matingi No developmentof in Veterinary Practice8: 87 - 92.
mammary gland
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(salphingectomy) in bitches. Indian
Veterinary Journak43 (1): 83- 84.

Shuttleworth A. C.and Smith, R. H2000. (1)
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Slatter, D. H.(1985. Text book of Small Animal
P Surgery, Philadelphia: W. B. Saunders

Plate 5 : Pluriparous spngectomized bitch Co., 1985. pp : 1167.
after two months of matingi flaccid Mammary
gland.



Frontier J. Vet. Anim. Sci.Vod, No.1 (Jan-Jung 2015 26

Microbial Quality of Pasteurised Milk Samples Collected from Hyderabad
Karnataka Region

Pradeep Kumar', Jagannatha Rad, Hari Babu?®, Y. and Manjunath*
Veterinay College, Bidai585 401Karnataka
Received: 12 July, 2014; Accepted: 05 February, 2015

ABSTRACT

In the present research work, 150 pasteurised milk samples collected from the retail shops and milk parlo
Hyderabad Karnataka region of Karnatakdestindia, were analyzed for the microbial quality; total viable count
isolation and confirmation o$taphylococcus, E. coli, Bacillus, Salmonella, Listeara Clostridium by selective
plating, microscopic examination and biochemical characteriza#snper Food Safety and Standards (FS
regulations 2011, of the samples analyzed, 29 (19.33%) samples exceeded the limit of 30,000 CFU/g of tot
count. Thirteen (8.66%), 16 (10.66%), 11 (7.33%) and only 2 (1.33%) samples were posiSw@pfofleoccus E.
coli, Bacillusand Salmonellarespectively None of the samples were positive fasteria and Clostridiumspp. The
number of samples that exceeded the limit set by Food Safety and Standards (FSS) regulations :
Staphylococcy<E. coliand Salmonellarespectively were 8 (5.33%), 9 (6%) and 2 (1.33Phg findings in this study
specifies that significant percentage of pasteurized milk samples were exceeding standards set by FSSA with
total viable count and significant number ofrgdes were positive foBtaphylococcysE. coli, and Bacillus which
could be because of poor quality of milk procured or improper pasteurisation and post pasteurisation conta
during packaging and transportation.

Key words: Milk; Microbial Quality; Total Viable Count; Selective Plating; FSS Regulations.

Milk is a highly nutritious food and is being getting increasedHowever, worldwide there are
consumed by human beings since time immemoriemany reports of food poisoning cases, caused by
At the same time it serves as a good medium for ttdifferent food borne pathogens, because of
growth of many miarorganisms such as consumption of pasteurized milkBiyan 1983,
Salmonella, Bacillus, Staphylococcus, E. catid Ryan et al., 1987 and Silveet al., 2010). Post
other Coliforms (Torkar and Teger, 2008hich  pasteurization contamination has been found to
can cause foetlorne illness and are a threat tocontribute most of the bacteria in milk that are
consumer 6s Mikhefeoint hhealthy capable of growth and subsequent food poisoning
cows/buffaloes contains relatively few bacterig(Maxcy, 1967 and Muir1996).

(10% 10° cfu/ml); however, the bacterial load may Hence the present research work was

increase up to 100 fold or more once it is stored fQ§ndertaken to check the microbial quality thie
some time at room temperature. Hence, milk iasteurized milk collected from milk parlours and

pasteurized with high temperature short timgetajl shops from Hyderabad Karnataka region with

milk gp tod sevedn days at room temperature 1. To collect the pasteurized milk samples from
(Meunier and Sandra, 2002). milk parlours and retail outlets in Hyderabad

There are countrgpecific legal standards for ~ Karnataka region of the Karnatakate, India.
the upper limit of microflora in pasteurized milk. In2

India, the Food Safety and Standard Act (FSSA) has
been enacted w.e.f. 5th August, 201FSS
regulaions, 2011) which specifies the standards for all
foods including the pasteurized milk.

To check the microbial quality of these
samples by estimation of total viable count and
isolation and confirmation of the common food
borne pathogens Staphylococcus, E. coli,

Bacillus, Salmonella, ListeriandClostridium
The microbial quality of milk and milk

products is very important with regards to public
health significanceAs the consumer awareness is
increasing the demand for gtaurized milk is also

To check  whether he estimated
microbiological criteria are within the limits set
by FSS regulations, India.
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MATERIALS AND METHODS selective media. The specific bacteria were

Sample collection: One hundred and fifty(150) identified and confirmed by the colony characters
pasteurised milk samples were collected fron?" the selective media, microscopic examination
different retail outlets and milk parlours of vaum (Beveridge, 2001) and biochemical

towns and districts of Hyderabad Karnataka regiorg:'haracterization. The samples which were positive
Karnataka state, India. Approximately 200 mi ofor the aforesaid bacteria were diluted up ®°1

milk sample was collected, packed in box@nd inoculated on to the selective media and the
embedded with ice packs and transported to the la$Pecific counts were enumerated. The spread or

The samples were processed within 24 hr. aftdour plate method was employed for the
bringing to tte laboratory. inoculation with 0.1 ml inoculum.

Sample Preparations: The milk samples were Staphylococcusspp.Baird Parker agar was used
mixed gently and thoroughly in the sachet and 18" isolation and enumeration 8faphylococcus
ml of each sample was taken and mixed with 90 nfiPP- The plates were incubated aerobically €37
normal saline under sterile conditions. Ten foldor 24-48 hr.

dilutions of the mixed volume up to 20n normal Salmonellaspp: Each of the samples (25 g) were
saline were made using sterile pipettes (Fawole afmmogenised and penriched in 225 ml buffered
Oso, 2001). peptone water at 3C for24-48 hr. One ml of
Microbial analysis: culture was transferred to 10 mL sglenite cystine
broth (selective enrichment medium) and incubated
at 44C for 18 hr. Selective plating was done on

. ) Brilliant Green Agar incubated aerobically at’@3
Total viable count The total viable count (TVC) for 24 hr

was determined by standard pour plate methog i Th | iched in MacConk
(Scott Sutte, 2011). Dilutions of 18 were - COIl- TNe samples were enriched In Vact-onkey

- . t()iroth and incubated at %@ for 24 hr. Then
prepared. Dilutions of each sample were inoculate

in duplicate in to the total viable count agar§electlve plating was done on MacConkey agar and

medium just before solidification of the agar. Onmcubated at 4€ for 24 hours. TheE. Coli was

e . f{thher confirmed by inoculating the colonies from
solidification of agar, the plates were incubated aM Conk Eosin Methv B
37°C for 24 hr. After24 hours of incubation the oc-ONey agar on to Eosin Methylene Blue

. . gEMB) agar.
colonies were counted using colony counter. Th

result was calculated using following formula; Bacillus spp: The samples were inocuéat into
N= x ¢ (n1 +0.1xn2) d trypticasesoy-polymixin enrichment broth and

incubated at 3T for 18 hours. An inoculum from

Media: All the selective media used were
purchased from Himedfa

Where this broth was inoculated on selective agar
X C : Sum of col oni es polybhiRid € pyruvate  égh | yotk h emangifols h e s
retained. bromothymol blue agar (PEMBA) and incubated at

nl : Number of dishes retained in the first dilution. 37 C for 24 hours.

n2 : Number of dishes retained in the seconbisteria spp.: The samples were enriched in two
dilution. steps using Fraser Broths | and Il and incubated at

30°C for 24 hours. The selective plating was done
on Polymixin B Acriflavin Lithium Chloride
Ceftazidime Ascolin and Mannitol (PALCAM)
agar and incubated at ‘®Dfor 48 hours.

d : Dilution factor corresponding to the first
dilution.

Thetotal viable counts were expressed as CFU/g.

Isolation and enumeration of specific bacteria Clostridium spp: The samples were enriched in

The specific bacteria;Staphylococcus, E. col Robertson Cooked Meat Medium incubated atc44

Bacillus, Salmonella, Listeriaand Clostridium, . .
hich tood Doisoni isolated b _ for 24 hours. The selective plating was done on
Which cause 1ood polsoning were isofated by USIngulphate Polymixin Sulphadiazine Agar and
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incubated at 3T for 24 hours in anaerobic The Prevention of Food Adulteration
conditions sing anaerobic jar. (PFA) act merged under FSSA specifies the
RESULTS AND DISCUSSION maximum upper limit of microflora in pasteurized

Total viable count Of the 150 pasteurized milk m”!( as 30’00,0 cfu/g. Further this act SpeCIer-S the
limits for Coliform as absent/0.1 g, Fd. coli,

samples analyzed, 29 (19336%) samples exceedg-t- h bi ‘
the limit of 30,000 CFU/g total viable count, the ap y'd)(.:occus. gureus anaerobic coun
limit set by Food Safety and Standards (Fss(plostrldmm), Listeria monocytogenesis absent
Regulations, India, 2ai(Table) per gram for each and f@almonellaas absent per

25 g of pasteurized milk. There is no specification

Table: Microbiological quality of the milk for Bacillus spp( FSS regulations 2011 and PFA
samples
: : act 1954)
Sample/ Parameter Pasteurized milk o ] o
No. of Samples analyzed 150 The findings & this study indicate that
% 13(8.66%) significant number (29) of pasteurized milk
Staphylococcus : . L
* 8(5.33%) samples were exceeding the limit of 30,000 cfu/g
E coli - 16(1%)66%) total viable count. The Average TVC in the samples
i (1)2 Eg 3?)3%) exceeding the limt was found to be
Bacillus - Standard not 5.9X10'+0.0024. Significant number of samples
availabe were positive and exceeded the limit for the food
Salmonella ¥ 2 (1.33%) poisoning causing bacteria Staphylococcus,
* 2 (1.33%) Salmonella, E. Coli.Though there are no set
Listeria - standards foBacillus sppin pasteurized milk11
. ¥ o number of samples were positive Bacillus sppis
Clostridium * . again a signifiant number. This study shows that
#I\c/).cof_sa_\mples that exceeded  ,q (19 3305) the microbial quality of pasteurized milk marketed
AveralgleltTVC in the samples in Hyderabad Karnataka region is of poor quality.
. L 5.9X10+0.0024 : L
exceeding the limit The spoilage of processed milk is

*no. Of samples positive : . . .
** no. of samples eseeding limit primarily due to bacterial activity, presence and

TVC = Total viable count activity of postpasteurization coaminations

. . . . (Enerothet al., 2000; Silvaet al.,2010) and types
Isolation and enumeration of specific bacteria . o ; .

. . .. and activity of pasteurization resistant micro
The bacteria responsible for food poisoning;

. . rganisms which are the main limiting f rs in
Staphylococcus, E. coli, Bacillus, Salmonella? ganisms ch are the ma ting factors

Listeria and Clostridium, were isolated and Sxmtend;'rjrgs_trhe Shflf rl;ie dOfmhi:Eh Ft(ran:;ratrl:;eBshc;rt
enumerated by using selective dige The bacteria e ( ) pasteurize (Fro a oor,

were identified and confirmed by the Colony2004). In addition other factors which limit the

. ; . shelf life of refrigerated pasteurized milk include
characters on the selective media, microscopic

examination (Beveridge 2001) and biochemicaﬁhe time and temperature of pasteunzaﬁmmka
o and Poonam, 2013)temperature maintenance
characterization. i ) )
during the transportation of milk, storage
temperature of nk after pasteurization (Rankin,
2002) and faulty packaging practices. Other factors
; - which will affect rate of deterioration of pasteurized
However, 16 (10.66%) samples were positivetor milk include temperature, agitation and dissolved

Coli, 11 (7.33%) samples were positive Racillus oxygen (Allen and Joseph 1985). Anderson and
and 13 (8.66%) samples were fStaphylococcus Stone (1955) also rearked that pasteurized milk
None of the samples were positive fasteria and

Clostridiumspp.

The result is presented in thable. Of the
150 pasteurized milk samples analysady two
(1.33%) samples were positive fddalmonella

might be contaminated due to poor bacteriological
quality of milk and inadequate plant cleanliness.
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Dietary Supplementation of Monensin Sodium Enhances Milk Yield in Early
Lactating Buffaloes
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ABSTRACT

An experimentwas conducted to assess the dietary supplementation of monensin sodium on dry matter inta
yield and milk composition in early lactating buffaiwelve apparently healthy buffaloes in thell’ aveek of
lactation were selected and divided into tequal groups as control and treatment. Control group receivec
standard ration comprising concentrate, green fodder and dry fodder whereas the treatment group was sup
with monensin sodium @ 200mg/head/day in the standard ration uff' twekkof lactation. The dry matter intake
milk yield and milk compositions were recorded at weekly interval during the experimental gdré@dverage dry
matter intakes (kg/d) was 10.31+0.01 and 10.02+0.05 in control and treatment groups respectivelyginali
significant (p<0.05) decrease in DMI of about 2.89 per cent in monensin supplementedTgi@aperage milk yield
(kg/d) in control and monensin supplemented buffaloesidat0.10and 7.76+0.24. Monensin sodium supplement
buffaloes yielded abou8.22 per cent more milk than the control. Monensin supplemented buffaloes st
significantly lowerfat % than the control group (4.89+0.13 §/41+0.13). There was no significant difference in mi
lactose, SNF, protein, total solids and total ash p¢age between the two groups.

Key words: Buffalo, Monensin, DMI, Milk yield. Milk composition

Buffaloes contributed 47.8 million nrét tons of acids production in the rumen towards increased
milk amounting to 55 per cent of total milk molar percentage of propionic acid and decreased
produced in India. Though India is the largest milknolar percentages of butyric and acetic acid
producer of milk in the world, the national averageproduction (Richardsoet al, 1976). This increased
milk yield of buffalo is 4.6 kg/dawhich is just half rumen propionic acid leads to improved
of the global average per buffalbhe aerage low gluconeogenés resulting in increased availability
milk yield per buffalo in India is mainly due to the of glucose to the animals for maintenance and milk
poor nutritional status of animals. One of theroduction (Schelling. 1984). However, there are
strategies to improve the production potential obnly few scientific reports on the effects of
buffalo is mainly by improving the feeding monensin sodium supplementation in lactating
regimes, digestibility and feed utilization. buffaloes and hence thigmeriment was planned to
Monensin is the carboxylic polyether ionophore assess the influence of dietary supplementation of
produced by a naturally occurring strain ofmonensin sodium on DMI, milk yield and milk
Streptomyces cinnamonengidaney and Hoehn, composition in early lactating buffaloes.

1967) which is commonly used to enhance feed MATERIALS AND METHOD

utilization and improve the milk production of dairy .
) ) ) Twelve apparently healthy early lactating cross
animals in western countriel. has several modes : - nd .
breed buffaloes in thei2™ week of lactation,

of ac_:tlon ie. mgdlfylng thg proporn_on of rumenhaving average body weight of 3800kg were
volatile fatty acid production, altering the feed : . . .
selected from organized private dairy farm in

intake, - rumen g:s prc:fu_ctlon,h ru(r:en _fk')l_ll_ an ; enchincholli village of Bidar District and were
passage rate.an modifying t.e Igestibility OYivided randomly in to two equal groups. The
feed. Monensin changes the ratio of vdéafiatty
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buffaloes of groug were fed with standard rath  statistically compared ugin st u-tbs ast pert 6
consisting of concentrate feed, Napier and Jow&nedecor and Cochran (1994).

stovers as per Paet al,(2002), which served as RESULTS AND DISCUSSION

control. The buffaloes of grodpp were
supplemented  with monensin  sodium
@200mg/head/day in addition to the standard ration

as that of groug, which rved as treatment group. was no significant differene in these parameters

Before the start of the experiment, the group
between the control and treatment groups.
buffaloes were kept under adaptation period for

monensin one week i.e™3week of lactation. Table 1 DMI, milk yield and milk composition
control and treatment group before
During this period monensin was supplemented %tdaptatlon period (Mean+SE)

50mg per day for first two days, 100 mpgr day on

The averageDMI and milk yield of control and
Mireatment groups om@week of lactation i.e before
e adafation period is given in Table dndthere

Control Treatment
3“and 4" day of adaptation and 150 mg per day on Parameter group group
5" 6" and 7' day of adaptation period. Finally, the Pn?él?z/laa(t}zer/d) 205:0.01 | 294+0.02
buffaloes of treatment group were supplemented 9

Milk Yield (Kg/d) 6.69+0.37 | 6.60+0.40

with 200 milligram per head per day throughout the
experimental period i.e up to ®&veekof lactation. | Milk Fat (%) 5.68+0.20 5.67+0.21
Dry matter intake, milk yield and milk composition
of both the control and treatment groups wer

Solid Not Fat (%) 9.48+0.28 | 9.44%0.25

recorded at weekly interval Milk Protein (%) 3.83+0.10 3.80+0.08
Dry matter intake of buffaloes was| Milk Lactose (%) 5.47+0.09 | 5.43%0.15

estimated by taking known quantity of feed sampletotal Solids (%) 15.17+0.39 | 15.11+0.20
in preweighed moisture cups drthese cups were Total Ash (%) 0.8320.02 0.8140.02
placed in hot air oven at 100+2°C foel2 h and the _ ~
dry matter content of feed was estimated by using The week wisaneanDMI of control and
formula. treatment groups from"4week to 13 week of

Weight of the sample after drying lactation indicated thahe DMI of treatment group

DM= x100  was significantly | ower (POO.

Weight of sample taken of control group throughout the experimental

Then the dry matter intakavas calculated by period. The mean DMI of entire experimental
deducting the residue dry matter from offered fee@eriod (10.31+0.01vs 10.02+0.05Kg/d) was
dry matter significantly (POO0.05) l ower
Milk yield of both morning and evening (0.29kg) in monensin supplemented group as
milking of individual buffaloes was recorded incompared to control group. These findings are in
kilograms using a standard weighing balance anagreement with the results &ingh ad Mohoni
the values were pooled to express tradly milk (1999) and Duffield et al (2008), who have
yield. A 50ml of representative pooled morning andeported the decreased DMI in  monensin
evening milk sample was collected and stored bsupplemented cows. The mechanism of action of
adding formalin @ 1drop/100ml milk and kept atmonensin in reducing the DMI might be mediated
+4 °C until analyzed for the milk fat, total solids, through increased propionate supply to meet the
solid not fat (SNF), total protein, lactosentent increased glucose demd by the mammary gland
using ultrasonic milk analyzer Léctoscarf, during lactation (Gandrat al, 2010). Oba and
Milkcotronic Company). Total ash content ofAllen (2003) have proposed that the greater demand
pooled samples was also analysed (AOAC, 1995pr glucose increases gluconeogenesis and reduces
The means of DMI, milk yield and milk propionate oxidation in the liver, improving the
composition of control and treatment groups werdlood glucose level that could renan effect on
satiety centre in hypothalamus causing reduced
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feed intakeHowever, Khodamoradit al. (2013) in

33

The mean fat percentage throughout the

cows and Helal and Lasheen (2008) in Egyptiastudywas significantly( P O 0 lov@iSn) monensin
buffaloes have observed no significant difference isupplemented buffaloes than those of control group,
the dry matter intake in response to dietarypy 9.61 per cent (Tabl@). These results are in

supplementation

with

monensin.

Theseagreement with the results of prewso study of

discrepancies might be related to difference in thBlcGuffey et al. (2001) Broderick (2004) and
productive status of animals, stage of lactation anduffield et al (2008) Acetate and butyrate are the
also the composition of the diet.

Table 2: Average DMI, milk yield and milk
composition of control and monensin
supplemented early lactating buffaloes

major lipogenic precursors for milk fat synthesis.
The milk-fat depressing effect of monensin might
be attributed to the reduced ruminal productaf

acetate and butyrate, which might result in a

(MeantSE) shortage of lipogenic precursors for the synthesis of
Parameters Control Treatment fatty acids in the lactating mammary gland.
(El)(ry/cgatter intake 10.3140.0F | 10.02+0.0% Alternatively, data _frorr?in vitro experi_ments by
9%) Bauman and Griinari (2001) indicated that
Milk yield (kg/d) 7.17+010 | 7.76:0.24 monensin sodium may inhibit ruminal bio
Milk Fat (%) 5.41:0.18 | 4.89:0.13 hydrogenation of long chain fatty acids, which in
Solid Not Fat (%) 9.77+0.08 | 9.67+0.13 turn might enhance the supply of tral cisl12
Milk Protein (%) 3.46+003 | 3.39+0.04 CLA to the mammary gland. Increased availability
Milk Lactose (%) 4662005 | 4.69:0.04 of _thls trans fatty acid in the mammary gland,
Total Solids (% 14842013 | 14 1 which appears to be a potent inhdibi of the de
+ + . . .
otal Solids (%) -8420.13 -68+0.18 novo synthesis of fatty acids might be part of the
Total Ash (%) 0.73+0.02 | 0.74#0.02 |  mechanism responsible for the reduced milk fat

Means with different superscript in each row differ

output of monensin supplemented lactating

significantly with other

émm%l%.'lnoc%%trast\/an et al. (2001), Da Silveet
The week wise mean milk yield (Kg/d) of al. (2007) had observed no significance diffeenc
control and treatment groups revealedo inthe milk fat percentage in monensin fed cows as
significant difference from % to 7" week of compared to control cows.
lactation and from 8 to 12" week of hctation The average milk lactose content was not
monensin  supplemented  buffaloes showed i gni fi cantly (POO0. 05)
significantly (POO.05) ghipghaBlé2). mio! EkNow dt @ll (d007) Brain
control group. The average milk yield was Gandraet al (2010) reported incresed in milk
significantly higher( P OO0 . 05) i Nt lakose MecBritage 9ih OcHtthe, in
7.76+0.24Kg/d) as compared to control grougnonensin supplementation.
(7.17+0.10Kg/d). Oran average, monensin sodium The average SNF, protein, total solids and
supplemented lactating buffaloes yielded 8.22 P&htal

) ash content throughout the experimental
cent (7.17 v/s 7.76 kg/d) more milk than the controﬂ) eriod showed no significant (

group during the experimental period. Results Oéontrol and treatment groupBhese results of milk

this experiment are similar to the findings Ofprotein content was consistent with the reports of
Ipharraguerre and Clark. (@8) and Gandrat al. previous studies of Fatahniat al (2010) and

(2010) who have reported increased milk yield irbandraet al. (2010) in dairy cows and contrary to

different breeds of dairy cows upon Olietarythese resultsdbo El-Nor et al. (2007), Lambaet al.

supplementation of monensin. Howevgn et al (2013) reported increase in migotein content in
(2001) and Lambzt al. (2013) had observed no cows. However, Broderick (2004)observed

significant difference in the milk yield in emensin decrease in milk protein content when monensin
supplemented cows. was supplemented to lactating cows. This
inconsistency in results with milk protein

di ffere
t hat o 1

response to



Frontier J. Vet. Anim. Sci.Vod, No.1 (Jan-Jung 2015 34

percentage in response to monensiDuffield, T.F., Rabiee, A.R. and Lean, 1.J. (2008).

supplementation might be berse of differencen A Meta analysis bimpact of monensin in
the productive status of experimental animals lactating dairy cattle. Part 2. Production
nutritional status of animals and mainly the qualit effects.J. Dairy Sci, 91:13471360

and composition of the ration fed to anima#elal  Fatahnia, F., Rowghani, [E.Hosseini, A.R.
and Lasheen. (2008) reported no significant Darmani Kohi, H.and Zamiri, M.J. (2010).

difference in SNF, total solids and abtash when Effect of different levels of monensin in
monensin was supplemented @ 400mg/day t0  giets containing whole attonseed on milk
Egyptian buffaloes. production and composition of lactating
CONCLUSION dairy cows. Indian.J.Vet.Res 11(3):206
From this experiment it could be concluded that the 213.
dietary supplementation of monensin sodiunGandra, J.R., Renno, F.P., Freitas, J.E., Santos,
@200mg/day to early lactating buffaloes M.V., Silva, L.F.P. and Araljo, A.P.C.
significantly( POO. 05) decr eased t (2@10).DMdductive pePfarrBaBcg and milk
or 0.29Kg/d, yielded an average of 8.22% more protein fraction compdson of dairy cows
milk and reduced the milk fat percentage. No supplemented with sodium monensiR.
significant difference was observed for other Bras. Zoote¢.39(8):18101817.
components of milk like SNF, lactose, protein andygney, M.E. and Hoehn, M.M. (1967). Monensin, a
total ash by monensin sodium sigrpentation. new biologically active compound .
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ABSTRACT

The kappa casein {€N) is genetically polymorphic and is controlled bydmminant autosomal genes in accordar
with Mendelian law of inheritance. The present research work was undertaken to analyze the genetic var
kappa casein gene and their association with milkityusits in Jersey, Hallikar and Malnad Gidda breeds of ca
by PCRRFLP. A forward (JK5) and a reverse (JK3) primers were used to amplify 350 bp fragment of kappa
gene and foundho variation in size of amplified product either within or beswehe breeds. The 350 bp PC
amplified product was digested using the enzyi# | thatresulted irthree allelic patternsThe Bovine kcasein AA

genotype has two restriction sites fblinf | at 350 bp amplicon yielding two major fragments of 134abd 132 bp
and a minor fragment of 84 bp. BB genotype had only one restriction site resulting in two fragments of sizes
and 84 bp. The AB genotype had fragments of 266, 134, 132 and 84 bp. The association between the kar
gene and milk comition was found to be non significant in Jersey.

Key words: Kappa Casein, Hallikar, Malnad Gidda, Jersey, PCR, RFLP

Milk protein is one of the important components ofdistrict and 10 Jersey cows from Semen station,
milk that determines its quality. Bovine milk Karnataka Milk Federation, Kakol, Bangalore rural
protein are divided into four groups, and the modtistrict . Genomic DNA was isolated from venous
important one are Alphkctoglobulin, Beta blood by highsalt method as described by Miller
lactoglolulin and whole casein. Whole caseinet al. (1988). A forward primer JK5
constitutes a mixture of four proteingz, Alpha (5 ATCATTTATGGCCATTCCACCAAAG 3 6anda reverse
Casein g Alpha Casein S Beta casein and Kappaprimer JK3 ( 56 GCCCATTTCGCCTTCTCTGTAACAGA30)
casein (Swaisgood, 1992), which are geneticallwhich were the flanking region of Kappa casein
polymorphic and are controlled by -dmminant gene loas in exon IV and part of intron IV were
autosomal genes in acdance with Mendelian law used to amplify 350 bp fragment of kappa casein
of inheritance (Aschaffenburg and Drewy, 1957)gene ( Medrano and Aguil&ordova,1990).

Kappa casein gene was considered as genetic All the reactions were carried out in 0.2 ml
marker for altering the milk composition and whosgeaction tubes. Just before setting of the reaction, a
variants had significant effect on milk compositionmaster mix was prepateby using 10X PCR buffe

(Bovenhuiset al, 1992). (500 mM KCI, 100 mM Tris.HCI,
Though etensive work has been done on2.0 mM MgCh( 1 eI ) , 200 &M dNTP"' s (!
milk protein gene in exotic breeds of cattle, sucli ni t of Tagq DNA pol ymer ase |

studies are very limited in indigenous cattle thoughi comol e of each pri mer (1 ¢l
they are traditionally believed to possess better milQu ar t z ( FMQ) water (12.07 ¢l).
quality. With this background, the present research onsi st edf omadt®9erel mi x and one
work was undeaken to study and analyze the geneting) of template DNA and placed in the thermal

variation of kappa casein gene and their associatiaycler block.

with milk quality traits in Jersey, Hallikar and An initial denaturation was done at 94°C for
Malnad Gidda breeds of cattle by P&RLP. two minutes and subsequent denaturation, primer
MATERIALS AND METHODS annealing and primer extension were carried out at

Blood and milk samples were collected from 25%4°C, 58.2° and 72°C aeh for one minute,

Malnad Gidda cows from village of Shivamoggarespectively. The number of cycles were kept constant
district, 25 Hallikar cows from villages of Tumkur at 34. After the last cycle, a final extension was carried

*Part of M.V.Sc. Thesis submitted to KVAFSU, Bidar
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out at 72°C for ten minutes and the samples were then
cooled down to 15°C until retrieved. 1 2 3 4 s

Restriction enzyme digestion of the PCR
product of kappa-Casein gene: A 20 ¢ | of
digestion mixture, in 0.5 ml micro centrifuge tube
consisted of 15 €L of the %0 g | (1X)
of recommended buffer, 2 ¢l Ssi X units
of (0.6¢l) of restriction ! di gestion
mixture was mixed thoroughly in vortex mixture Fig 1. PCR amplified products of 350 bp, kappa

and hcubated at optimum temperature of theasein gene.

enzyme Hinf | for three and half hour in dry bath. Lane 1- molecular marker (100bp).

The digested product was run on two percent gel Lane 2- Malnad gidda

along with the standard DNA molecular marker of Lane 3 Jersey

Lane 4 & 5 Hallikar
100 bp at 50 volts for three hours and observegenot i enetic variants of kappa casein
under UV transillumiator. The Agarose gel yping g Ic varl bp !

photographs ~ were taken by  using gepene using RFLP technique:The 350 bpkappa
documentation instrument casein gene amplified product was digested with

enzyme Hinf I. This resulted in three different
RESULTS & DISCUSSION allelic patterns. The first allelic pattern with two
The high salt DNA extraction method of Millet major fragments of 134 bp and 132 bp and a minor
al (1988) was followed for the isolation of DNA, fragment of 84 bp, was classified as AA genotype.
which yielded good quality DNA. The OD rangedSecond allelic pattern with a two fragments of sizes
betweenl.7 and 1.9 and the bright streaks on ge?66 bp and 84 bp was classified as BB type and
electrophoresis. third pattern with four fragments of 266, 134, 132

PCR amplification of kappa casein gene: and 84bp was classified as AB genotype (Figure 2).
Anneling temperature in the present study wadhe present findings were in agreement with earlier
lower than 68C that was used by Medrano andreports (Medrano and AguillaCordova, 1990;
Aguillar-Cordova (1990) for amplification of Darshan raj, 2006)

exon IV of kappa casn gene irBos tauruswhile

it was almost similar (58°%€) to the one used in

Bubalis bubalis (Darshan raj. 2006). The

variation observed in the optimal annealing
temperature may possibly due to the varying
laboratory conditions. 132 bp /134 bp

The amplified product as approximately
of 350 bp in length with no variation in size either
within or between the breed studied (Figure.1). ThEig. 2. Genotypic variants of kappa kasein gene
sizes of the amplification products were identical iR, 5riants
all the cattle breeds studied suggesting that this Lane * Molecular marker
region is conserved. Medran@nd Aguillar Lane 2 Genotype AA
Cordova (1990) and Darshan Raj (2006) also had Lane 3Genotype AB
obtained amplified product of similar size Bos :::22 28:?28:%%%%?) amplified product
taurus and Bubalus bubalisspecies respectively

suggesting the conservation of kappa casein gene The gene and genotype frequency of milk
between Bos taurus, Bubalus bubaliand Bos protein (kappa casein ) gene for target breeds
indicusspecies. (Malnad Gidda, Hallikar and Jersey) were

calculated and is presented in Table. The observed
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gene frequency of 0.98 and 0.96 fmppa casein in Bubalus bubalispecies, who recorded only BB
variant A in Malnad Gidda and Hallikar observedvariants with the complete absence of allele A.

in the present study was in agreement with thﬁssociation of lappa casein gene and milk

reports (,Jf . Kemenest .al (1999) Who, observed composition: In Malnad Gidda and Hallikar cattle
almost similar frequencies of A allele in few other

Bos indicusbreeds,viz; Gyr (0.93), Guzera (03 the AA genotype was found in aimost all the

and Nelore (0.90). Almost similar A allele anlmals., except in one and two animals
frequency was also reported by Murphy andespectively. Due to the less number of genotype

Downey (1969) in Irish Kerry breed. AB and total absence of BB genotype so it was not

Table. Genotype and gene frequency of Kappa possible to determine the association between milk
casein gene in Hallikar, Malnad Gidda and traits with these genotypes in these breeds. Jersey
Malnad Jersey. animals exhibited all the three genotypes, however
ﬁef;:cy Expected genotype frequency| N0 association could be established which could be
M [ AB [ BB | A B | M AB BB due to the fact that only a small number of Jersey
Hallkar | 092 | 0.08 | Ni | 096 | 0.04 | 0.9216 | 0.0768 | 00026 | animals were studied.

Maland
Gidda

Jersey | 040 | 010 | 050 | 098 | 0.02 | 02025 | 049 | 0305 | The PCR amplified product obtained in the present
study was approximately of 350 bp in length with
In the present styd B allele was no variation in size either within or between the
predominantly found in JerseBd¢s taurup animals breeds studied indicating that this region is
and was in very low frequency in Malnad Gidda angonserved in all the cattlieeds. The presence of B

Hallikar ( Bos indicusbreeds) where allele A was @ll€le predominantly in high milk yielding cattle
predominant. Similar finding was also reported byreed such as Jersey and higher frequency of A

Malik et al (2000) who observed the pradinance allele _m _lOW_ producmng; indicuscattle 9"’63_
) ) ) some indication of association of B allele with high
of A allele in Sahiwal cattle and B allele in cross_. . .
milk production. However, fuher, extensive study

breds. The predominance of B alleles in Jersey WS eeded to confirm this by involving larger
also reported by MacLeat al.(1984). number of samples and more breeds.

Breed Genotype frequency

0.96 | 004 | NI | 098 | 002 | 09604 | 0.0392 | 0.0004 CONCLUSION

The genotype frequency was 0.92, 0.96 for REFERENCES
AA and 0.08,0.04 for AB in Hallikar and Malnad Aschaffenburg R. and Drewy, J(1957). Genetics
Gidda breedsaspectively. Complete absence of BB of th e -laétoglobulins of cow's milk
genotype was observed in the present study in Nature18GC 376378.

Malnad Gidda and Hallikar cattle. Similar result OfBovenhuis H.. Van ArendonkJ.A.M. and Korver
absence of BB genotype was also reported by Mitra S. (1992). Associations between milk
et al (1998) in Sahiwal cattle and Nili ravi, Murrah protein polymorphism and milk production
and Egyptian buffal breeds. traits.J. Dairy Sci.72: 25492559.

In contrast to the present study, Burzynsk&8urzynska B. and Topczewski J. (199%).
and Topczewski, (1995) genotyped exon IV of the Genotyping of Bison bonasus-dasein
k-casein gene oBison bonosegEuropean bison) gene  following ~ DNA  sequence
and found only BB variants with allele A being amplification.Anim.Genet 26: 335336.
totally absent. They concluded that homozygositfarshan RajG, (2006). Molecular characterization
could bedue to the loss of genetic variability in the of casein genes and the effects of their
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traits in buffales, Ph.D thesis submitted to
KVAFSU, Bidar.
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Frontier J. Vet. Anim. Sci.Vod, No.1 (Jan-Jung 2015 39

Kemenes P.A., Regitanp L.C.A. Rosa A.J.M., Medranqg J. F. and Aguilar Cordova E. (1990).

Packer 1.U., Razook A.J., Figueiredp Genotyping of bovine kappa casein loci
L.A., Silva, N.A., EtchegarayM.A. and following DNA sequences amplification
Coutinhg L.L. (1999) kCasei-n, b Biotechnolay.8:144-146.
Lactoglobulin and growth hormone allele Miller, S.A., Dykes D.D. and Polesky H.F.,
frequencies and genetic distances in (1988). A simple salting out procedure for
Nelore, Gyr, Gozera, Caracu, Charolais, extraction of DNA from human nucleated
Canchim and Santa Gertrudis cattle. cells.Nucleic Acids Resl16: 1215.
Genet. Mol. Bio.22: 539-541. Mitra, A., Schelle, P., Krause, 1., Blush, J., Werner, T.,
Malik, S., Kumar S. and RaniR. (2000. Kappa Balakrishan, C.R. ra Pirchner, F. (1998).
casein ad beta casein alleles in cross Kappa casein polymorphisms in Indian dairy
breed and Zebu cattle from India using cattle and buffalo: a new genetic variant in
polymerase chain reaction and sequence buffalo. Anim. Biotechno] 9: 81-87.
specific oligonucleotide probes (PCR Murphy, R.F. and DowneyW.K., (1969). Milk
SSOP)J. Dairy res, 67: 295300. protein polymorphism in the kerry breed
Mclean D.M., GrahamE.R.B., PonzoniR.W. and of cattle J. Dairy. $i., 52 11131115.
Mckenzie H.A. (1984). Efects of milk Swaisgood, H.E. (1992). Chemistry of the caseins. In
protein genetic variants on milk yield and Advanced Dairy Chemistry. 1. Protein (Ed.

composition.J. Dairy Res51: 531-546. P.F.FOX) London: Elservier Apllied Science.



Frontier J. Vet. Anim. Sci.Vod, No.1 (Jan-Jung 2015 40

Nutritive Evaluation of Sorghum Stover (Sorghum bicolouj Cultivars in
Khillari Cows
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ABSTRACT

Among various sorghum stover cultivar®gn in northern part of Karnataka , five varieties viz. BS\VDSV-4, M-
351, CSV216R and CSM22 were chosen for evaluation of palatability, digestibility and nutritive value in Khi
cows. Four Khillari cows were selected for the study and fed cldopmgghum varieties to the same group with a ¢
of two weeks. The CP and total ash content of stovers ranged from 11.5 to 13.4 and 9.62 to 13.0 % resj
Significantly higher (P>0.01) nutrient intake was noticed in BBVariety. Similarly, signifiantly higher (P<0.05)
digestibility of CP and CF were observed in D8\And CSV216R cultivars. DCP and TDN content were highest
DSV-4 (7.73 and 59.6%) and CSMR (6.97 and 60.9%), cultivars respectively. The results indicated that the D
and CSV216R sorghum stover cultivars were better in terms of palatability, nutrient digestibility and nutritive
when compared to other varieties.

Key words: Digestibility, Khillari cows, Nutrient density, Sorghum straw cultivars

Sorghum stover is the major cereal crop residue faupplementary feed. The duration of the feeding
ruminant feeding irdry land agriculture which has trial for each variety was four eeks which
greater economic significance in farming systencomprised one week adjustment period, two weeks
particularly in northern part of Karnataka. It isobservation period and last week as collection
cultivated inkharif andrabi seasons in India and it period. Each variety was evaluated in five separate
becomes major bulk feed resource for livestbak experiments on the same Khillari cows with a gap
the palatability andnhutritive value vary with the of two week for each variety. Sorghum straws and
variety. t has poor feeding value because of lowdung samples collected during each trial were
nitrogen and high fibre content which limits intakesubjected for proximate analysis (AOAC, 1995).
(Ramachandra, 2009). The differences in nutritivdhe data was subjected for statistical analysis
value of sorghum stover occur due to genotypd&Snedecor and Cochran, 1968).

environmental factors, lotan and season (Badve RESULTS AND DISCUSSION

et al. , 1993). Among .var|ou§ varieties avaﬂaple,rhe chemical composition of five sorghum variety
choosing the right variety which has more feedm%tovers is gien in Table 1. The CP content of

a-md nutritive value to increase the intake. Hences’orghum varieties ranged from 11.5 to 13.4%
five commonly grown genotypes of sorghum

T . whereas TA content ranged from 9.62 to 13.0
stovers were chosen for evaluation in kil cows

¢ hei latabil ) di ibil q which were far higher than the values reported by
or _t_ eir palatapility, nutrient digestibility an Sanjay (2007) and Venkatesh et al (2008). The
nutritive value.

level of the CP in all varieties weweell within the
MATERIAL SAND METHODS minimum level of protein recommended-§86) for
Five sorghum stover varieties viz. DS/ DSV-4, diets of ruminants to maintain normal intake and
M-351, CSW216R and CSW22 were procured digestibility (Van Soest, 1994). The average intake
from Sorghum Scheme, Regional Agricultureof nutrients from five sorghum varieties by Khillari
Research Station, Bipur. Sorghum varieties were cows is given in Table 2. Significant higher
chopped to a length of around43cms and fed (P>0.01) DM intake (4.8 kg/d) was noticed in
adlibitum as a sole source of feed to Khillari cowsDSV-4 variety followed by CSW2, CSV216R,
(n=4, 246252kg B.W., 3 yrs of age) without any M-35-1 and DSV5 cultivars. The DM intake on
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percent body weight was significantly higherhigher than the values (1.66 & 2.29 and 50.6 &
(P>0.01) in DSV4 variety (1.91% of B.wt.) than 49.30%) reported in buffaloes (Natarajan et al.
other varieties @nged from 1.15 to 1.43% of 1994; Ramachandra et al. 2002) and Gir bullocks
B.wt.). Waghmare et al. (1987) reported DM intakg2.35 aml 50%)respectively. Within the voluntary DM
of 2.0 per cent of body weight in HFXGir bulls intake limit of all sorghum stover varieties in khillari
when fed with M351 sorghum stover variety cows, all five varieties could supply more than the
whereas Reddy et al. (1993) observed 2.39, 3.08aintenance requirement of DCP (170g/d) and only
and 3.21 per cent DM intake in Nellorams fed DSV-4, CSV216R and CS\22 varieties could meet
with local, SPV 351 and SPV 475 sorghum stravthe mainteance requirement of TDN (2.0 kg/d) as
varieties, respectively. The intake of stover wasecommended biCAR (2013)except DSV5 and M
increased (1.7 to 1.85 % of b.wt.) when buffaloe85-1 varieties where they supplied around 0.3 to 0.5kg
supplemented with GNC. The CP intake washort of TDN. This indicated that these two varieties
significantly higher (P<0.05) in DSM cultivar fed DSV-5 and M35-1 require the supplementary feed to
group een though the CP was higher in-38-1 meet the maitenance requirement.

variety (13.4%) which was due to higher intake ofrgple 1. Chemical composition (% on DMB) of
DM from the DSV4 variety. Significantly higher five sorghum varieties.

(P<0.05) intake of all other nutrients (OM, CF, EE]| | Sorghum varieties
NFE and TA) in DSV4 variety than other varieties | Particular CSV-

. . . DSV5 | DSV-4 | M-351 CsV-22
were again due thigher intake of DM both on per 216R
cent body weight and kg per day. It was apPrymater 97.64 | 9753 | 97.89 | 97.82 | 97.19
indication of higher palatability associated with Organic matter| 89.84 | 87.00 | 89.18 | 90.09 | 90.38
DSV-4 sorghum stover variety in Khillari cows.| Crudepotein | 12.85 | 12.45| 1340 | 1151 | 11.56
The nutrient digestibility of five sorghum varieties| Crude fiber 40.58 | 39.14 | 40.10 | 40.17 | 39.82
evaluated in khillari cows ipresented in Table 3. | Etherextract | 1.63 | 1.83 | 1.73 | 160 | 1.85
Significantly higher (P<O.95) dlge§t|blllty of CP Nlttrogfnfree 2478 | 3359 | 3396 | 3681 | 3714
and CF were observed in varieties D8Vand [ &XfaC
CSV-216R which were higher than the values @2 1016 | 1300] 1082 | 991 | 962

reported in study on bullocks (Patel et al., 2007).
Table 2. Average intake of nutrients (kg/d from

five sorghum varieties in Khillari cows

Even though the digestibility of DM, OM, E&nd
NFE were not statistically significant among th

varieties, but numerically higher digestibility of| Particular Sorghum varieties
X , ; i DSV- | DSV- [ M- [ CSV- | CSV- [ o,
these nutrients were noticed in DSWariety. On 5 4 351 | 216R | 22
contrary, Wagmare et al. (1987) noticed bM 287 | 480 | 327 | 35 | 359 | 0.254
significantly higher (P>0.01) OM and NFE| 100kgBwt* | 115 | 19 | 126 | 140 | 143 | 0106
digestibility in HFXGr bulls received M351 | OM* 258 | 418 | 287 | 3.16 | 324 | 0228
sorghum stover variety. The digestibility of alll 100kgBwt* | 103 | 166 | 114 | 126 | 129 | 0.095
nutrients reported in this study, however, were farcP"™ 037 | 060 | 043 | 040 | 04T | 0.031
higher than the values reported in the studies fed%gBwt™ | 01§ | 024 | 017 | 016 | 017 | 0013
sorghum stover to buffaloes and Gir bullocks Crr LIF | 188 | 126 | 14F | 143 | 0102
(Ramachandra et al. 2002; Patehkt2007). DCP 100kg B.wt. 047 | 0.78 0'511, 0'562 0'5; 0043
and TDN content were 7.73 and 59.6; 6.97 and 6 &Elk 0'0§ O'OZ O'O; O'Oib 0'02) 0.004
% in DSV-4 and CSV12R varieties, respectively. 100kg B.ut 00 003 | 00 00 007 | 0002
L . | NFEI* 100 | 1.6F | 1.09° | 12¢ | 1.33° | 0.089
However, no significant difference was observed ip
e 100kg Bwt* | 0.4C | 0.64 | 0.44° | 05 | 0.53° | 0.037
DCP and TDN content among the varieties. T
beP and TDN of th h ¢ ot | TAI 02¢ | 062 | 035 | 035 | 0.34 | 0.027
an ) , ot Ihe sorghum stover varietie 100kg Bwt* | 017 | 0258 | 014 | 014 | 014 | 0011
evaluated in this study were ranged from 6.15 t

*P<0.01, Means bearing different superscripts differ

7.73 and 52.49 to 60.90 % respectively which weretatistically
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Table 3. Nutrient digestibility (%) and nutrient ~ Patel. M.D., Ravikala, K., Murthy, K.S., Tajane,

density (%) of five sorghum varieties in Khillari K.R. and Gajbhiye, P.U(2007). Graded
cows. levels of jowar straw and groundnut
Parti- Sorghum varieties haulms as the sole feed in Gir bullocks.
oar 1 ove | pova | M- ] CsV- T Csve | Indian J. Anim.Nutr24: 161-163.

35 216R 22
Nutrient digestibility

DM 56.17 70.32 | 58.38 67.48 67.14 | 0.917

Ramachandra(2009. Effect of feeding frequency
and protein, energy or urea
supplementation to sorghumSdrghum

OM | 6155 | 7335 | 6112 | 7144 | 7061 | 0.529 bicolour) stover on the performance of

CP* | 548F" | 6206 | 4653 | 60.54° | 5317 | 0.529 growing deoni cattle. PhD thesis,

Karnataka Veterinary Animal anféishery

Sciences University, Bidar. India.

Ramachandra, R., &iiah,K., Bandopadhyay,K and
NFE 48.76 | 66.73 | 58.08 | 60.97 63.81 | 0.854 Blummel, M(2002. Feeding of healthy
Nutrient density verses diseased sorghum Sofghum
bicolour) stover on intake and nutrient
utilisation in buffaloesindian J. Anim. Nutr

CF* | 66.36™ | 6854 | 60.7% | 725 | 69.49° | 0.207

EE 61.19 | 7338 | 6247 | 7283 71.56 | 1.570

DCP 7.04 773 6.23 6.97 6.15 0.067

TDN 52.94 59.6 52.49 60.9 60.26 0.304 19: 171-176.
*P<0.05, Means bearing different superscripts differ . - .
statistically Ranjhan, S.K.(1998. Nutrient requirements of

livestodk and poultry, ¥ revised edn.,
ICAR, New Delhi, India.

Reddy, G.V.N., Reddy, M.R. and Reddy, P.B.
(1993. Utilisation of certain varieties of

CONCLUSION

Even though all five varieties meet maimi@ce
requirement of DCP, DS¥ and M35-1 varieties

failed to meet the maintenance requirement of sorghum straw by sheepdian J. Anim.
TDN. However, from the results of the study, it can Nutr. 10:173-176.
be concluded that even though all the five sorghunsanjay, M.B.(2007). Nutritional and toxicological
cultivars had almost similar chemical composition, evaluation of certain varieties of jowar
the DSV-4 and CSV216R sorghum varieties were (Sorghum bicoloyrunder intensive sheep
found to be better in terms of nutrient digestibility, production. M.V.Sc thesis, Karnataka
density and the palatability when compared to other Veterinary Animal and Fishery Sciences
varieties. University, Bidar. India.
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ABSTRACT

An experiment was carried out for a period of ten weeks including two weeks of adjustment period. Eight cr
(Deoni x Holstein Friesian or Jersey) cows in mid lactation were divided into two groups of four cows in eact
based on compdnée milk yield, body weight, number of lactations completed and days in lactation. The co
group | received sorghum stover dry (SstD) as main roughage in the diet and cows in group Il sorghum stov
(SstS) in period | followed by switching oviére roughage component in Period Il. The mean DMI (kg/d) for SstS
SstD groups werd3.47 +0.74and 11.77+0.78 respectively. The difference between the two groups in DMI
maize stover was significant (P<0.0001) but not with other components ofigheTtde intake of OM, and CF
(P<0.0001) differed between the two groups. There was no significant difference between the two gr
digestibility of any nutrient

The average daily milk yields and 4 % FCM vyield for SstS and SstD groups were 12.46an@.B1.55 +
0.08; 14.15 + 0.06 and 12.30 + 0.03 kg respectively. The difference between the two groups was sta
significant for milk yield (P<0.007) and 4 % FCM yield (P<0.005). The mean total solids, fat content, protein, i
SNF and ash imilk for SstS and SstD groups were 13.92 + 0.43 and 13.55 + 0.12; 4.91 + 0.12 and 4.46 + 0.30
0.01 and 3.00 £ 0.03; 4.87 + 0.11 and 4.46 + 0.06; 9.05 + 0.32 and 9.09 * 0.06; and 0.02, 0.64 + 0.01, resj
The difference between thivo groups in milk fat (P=0.0093), protein (P<0.081) and lactose (P<0.084)
statistically significant. The results indicated that the conservation of sorghum stover in the form of silage is
option than in the conventional dry form

Key words: Crossbred cows, sorghum, stover, composition, milk yield

Sorghum $orghum bicolor(L.) Moench is an the advantage of drying of crop residues for
important food, fodder and also Hioel crop of the prolonged storage is undisputable, it is also true that
world and is considered as King of millets.the succulent crop residues, soon after grain harvest
Karnataka is one of the leading states in sorghuare relished better than those that are completely
cultivation next to Maharasthra, with a total annuadlried. For examle, dry matter intake and
production of 1.82 million tons of grain and 3.73digestibility of succulent rice straw following grain
million tons of stover (Anon, 2009). harvest was reported to be higher compared to dry
For ruminant livestock in India, crop fice straw (Sharif, 1984, Krishnamoortet al,

residues continue to remain as staple foddef006, Santost al, 2010), Dried sorghum stover is
Among the crop residues stugm stover is the Not relished better byuminants and the suggested
most preferred fodder. However, its utilization inméthods — such —as  sprinkling  of  water,
ruminant feeding is not complete. A considerabl&UPPlementation with urea, molasses and mineral

quantity (70%) of dried stover is left over andMixture etc., to improve their palatability are not
wasted (Anon, 2009). well accepted by the farmers. However, it is the

common observation that succulent stovesors

Drying of sorghum fodder after harvesting . i )
after grain harvest is better relished by cattle and

grains is the traditinal practice in India. Although
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buffaloes (FAO, 2000b). Therefore, it isCultivation and preparation of fodder: Sorghum
hypothesized that the conservation of sorghurfDSV-4) was sown in two acres by line sowing
stover by making silage when it is in the succuleninethal as per the recommended package of
(plant having thick, juicy leaves or stem) form carpractice (Anon, 2008). The stover was harvested
be moreeffective way of utilization for feeding. after the maturity at 105 days, the ear heads were
Radotra and Upadhyay (2005) conductedeémoved manually. One half of the harvested stover
an experiment to see the effect of ensilesvas bundled and transported for ensiling while
sorghum stover on the performance of lactatiosther half was left irthe field for sun drying. The
cows. The crossbred cows (8) of mid lactationyeen stover collected for ensiling was chaffed and

yielding 6 to 7 kg/day divided into twequal . . .
groups were offered either sorghum stover (Sg_?ggery @ 20 kgiton of fodder as is, was dissolved

or ensiled sorghum stovers (ES&] lib as basal in water and sprayed on the chaffed fodder to a
roughage, supplemented with 30 kg greetength of one cm in a chaff cutter (HIMCO-5;

berseem and one kg concentrate mixture for 9(hdustrial Estate, Clutterlokganj, Bareilly, UP,
days. The DM and DCP intake were comparablg,iz) and filled into a concrete circular silo
though TDN intake was gher (P<0.05) in ESS

as compared to SS group. The digestibility o ) n
most of the nutrient was comparable in twoéPeated until complete filling of sorghum stover
groups except that the CP and total carbohydratésr ensiling. The sun dried stover was chaffed and
which was higher (P<0.05) in ESS as comparegtored for use in the feeding trial.

to SS fed group. Both milk and FCM were higher

(P<0.05) in ESS than SS fed animals. It wadnimals and feeding: Eight crossbred Qeoni X
shown that nutrient utilization and milk Holstein Friesian or Jersey) cows in mid lactation

production efficiency was better in cows fedwere divided into two groups of four cows in each
ensil_ed sorghum stover as compared to stovgfroup based on comparable milk yield, body
feeding. eight, number of lactations completed and days in

Evaluation of the sorghum stovers as wel . . .
. . . actation. Thecows in Group | received SstS as
as silage was carried out by Singt al (1993) ) . . .
main roughage in the diet and cows in Group Il

under this; two experiments were carried out o . . L
. . stD in period | followed by switching over the
sorghum stover conservation. In one experiment,

h in Peri Il. Each i i
sorghum varieties (CSHd, CSH5, MP Chari and roughage component "_1 erlod_ ac per.lod 'S
. Igsted for four weeks with an adjustment period of
PC6) after removal of matured grain were choppetWO week before trial
and ensiled in glass silos with (0.5%) and withou |
urea. The silages were evaluated after 50 days
storage. Grain type (CSBl and CSH had higher ©N ad lib of each SstS or SstD and compound feed
moisture, soluble sugar and CP than the fodd&pixture (CFM) at the rate of 55 per cent of their
varieties (MP Chari and R6), pH of the silages milk yield, to fulfill their nutrient requirements as
ranged from 3.03 to 4.54 per cefito study the Per ARC (1980). The leftover of SstS and SstD

effect of feedig sorghum stover silage versus driedffered were weighed othe next day morning to
sorghum stover on dry matter intake nutrienPPtain the estimate of intake. The CFM was fed at

k the time of milking at 7.00 am and 2.30 pm in two
portions. The cows were allowed to have free
access to water at 9.30 am and 2.00 pm.

The det of experimental cows comprised

digestibility, — milk  production and  mil
composition.

MATERIALS AND METHODS

. . Chemical analysis:The samples of SdoS andtSs
An experiment was conducted for a period of ten
weeks with adjustment period of two weeks to. o analyzed for DM, CP, EE and total ash
l . P according to AOAC (1990). The NDF, ADF and
study the effect of feeding dry stover and stover, . . .
) o . ... lignin were determined as per the method described

silage on DMI, milk yield and milk composition in

. . . N by Van Soeset al (1991).
lactating cows at KVK, Hittnalli Farm, Bijapur, y Van Soesetal ( )
UAS - Dharwad. Dry matter intake: Daily intake of SstS, SstD and

CFM were recorded samples of feed dodder

]measuring 156 depth x 56

di

a .
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offered were collected weekly once for the(Morrison, 1957 and McDonald, 1981). In silage
determination of dry matter by drying samples asubjected to heat damage, ADF and lignin content
65°C to a constant weight. Using DM value and thelramatically increases subject to heat changae
mean daily intake of feed and fodder, DMI wasncreased ADF and NDF contents observed in SstD
calculated. in the present study are in consistent with the
Milk yield and composition: The cows were Previous observations, where ensiled mature
hand miked twice daily at 7.00 am and 2.30 pm.Sorghum stover had greater N content and lower
Morning and evening milk yield of individual cows NDF, and ADF contest when compared to the
were weighed and recorded daily by Avery springnature sorghum stover, but these values (NDF and
balance (clock type). Once in a week about 100 DF) were higher in SstS than the normal silage
of milk samples were collected soon after milkingVan Soest, 1994, Ariagt al., 2003, and Tanget

in the morning ad the successive evening whileal., 2008). Asatisfactory fermentation of sorghum
recording yield and kept refrigerated until furtherStover is also evident from lowHpof this silage
analysis. Milk samples were analyzed for total solidable: Chemical composition (% DM)mean daily

. putrient in kg/day) egn val f milk ~
(TS), lactometer readi &ggd), L(%@E%\SA gi}g;,gctorfeet%rpreadl géeﬁélc?lkber 0s

. . . yield
Method), milk protein (Kjeldhal method), total ashcomposition (%) and component yield (kg/d) in crossbred
and solids not fat(SNF) according to AOAC cows fed withsorghum stoer silage (SstS), sorghum
(1990). The lactose was calculated by subtractingjoVer dry (SstD) and compounded feed mixture (CFM)

) . sed in the feeding trial.
sum of fat, protein and ash from total solids.

Constituent SstS SstD CFM/SEM p
Statistical Analysis: The data were analyzed using  bm 91374048 | 91.14+0.24 | 97.11£0.00
Graph pad Prism4 for windows (2004) Software for  OM 9149029 | 9242+0.84 | 89.65:0.00
rumen in vitro gas production (RIV@) kinetics NCDPF :5'8721i+01'3718 617'8;8i+01'1:0 igliiﬁ?s
analysis and SPSS for V\(mdoyvs (2008) Statistigs ADF 12742152 | 43555104 | 17.78:0.15
17.0 Ink, Software for feeding trial. EE 197+012 | 253+025 | 2.61£0.00
RESULTS AND DISCUSSION TA 8.51+0.22 7.58+0.96 | 10.350.00
. . . Lignin 7214076 | 6.83£0.30 | 6.76:0.51
Yield of sorghum grains and fodder:The grain and Dry matter Intake (kg/d)
stover yield obtained during the experiment was 3.23 CFM 3.65$0.33 | 3.65 +0.33 - 1.000
and 4.56 tons/ha respectivel)i§ was well above the SstS 651026 : - 0.0021
. - +| -
national average of 1.17 tons/ha of sorghum grajn SSID 5.45£04
) . , Total DMI | 10164025 | 9.10:0.34 - 0.0512
production (ICRISAT, 2009). The ratio of grain to| 5y oew 256:033 | 233022 : 0.0853
stover yield recorded in tletudy was 1:1.41. Scheiere oM 8.92+0.94 8.84+0.92 - 0.5621
et al. (2004) reported that the ratio of grain to stover DOM 5254031 | 5.03+0.23 - 0.1102
yield was 1:1.29, #aratio obtained in the present wag— P 109:018 | 0.97:0.18 . 00010
higher in st ield. and this miaht be b . NDF 6.20t112 | 5.90£1.02 - 05147
igher in stover yield, and this might be because of— - 158:050 | 2065027 - 0.6658

=

improved varieties which have been bred for highe Milk yield and milk consfituents

grain and stover yield. SEM

Chemical composition: The chemical composition Milk yield 882181 | 801:179 2715 0.107
P : P " | 4%FCMyield | 9.33%1.99 | 7.80%1.67 1.388 0.009

ME conte.nt and RIVGP characteristics of @m rL:;é?rTem 20482084 | 29.39% 0.9 e 085
stover silage and sorghum stover dry differe¢ ="

. " Totalsolids | 12.24+0.71 | 11.90£066| 0511 0.149
(Table). A slightly lower ADF (42.74 vs 43.55) Vield 1072020 0.95:0.2T 0.248 0.022

and lignin (7.21 vs 6.83), and higher EE (1.97 v§  Fat 426+034 | 3.84+034 0.120 0.009
2.53) in SstS against SstD, is perhaps suggestive|of Yield 0394009 | 0314007 | 0010 | 0175
a satisfactory fermentation in pilot scale ensilage._Foen | 305¢023 | 301£007 | 0032 | 0181
| lete eliminati ¢ air the silos. leadd_ Yl 0264004 | 024£004 | 0002 | 0259
ncomplete elimination of air from the silos, leads— - 052056 | s07s063 | 0310 | 1150

to oxidative reactions resulting in heat production  vigq 0344004 | 0314003 | 0112 0.201

and damage. This loss can be as high as 25 per cpte: Means bearing different superscripts row wise differ
significantly.




Frontier J. Vet. Anim. Sci.Vod, No.1 (Jan-Jung 2015 46

The mean intake (kg/day) in SstS and Sstnilk yields and 4% FCM vyield for SstS and SstD
groups with respecto OM, CP, NDF and ADF groups were 8.82+ 1.81 and 9.33+ 1.99; 8.01+ 1.79
were 8.92 + 0.94, 8.84 + 0.92; 1.09 + 0.15, 0.97 and 7.80 = 1.67 kg respectively. The difference
0.15; 6.230 + 1.12, 5.90 * 1.02 and 4.58 = 0.5(Qhetween the two groups was statistically non
4.06 = 0.27 respectively. The intake of OMsignificant fa milk yield (P< 0.107) but significant
(P=0.5621) and CP (P < 0.0010) differed betweefor 4% FCM yield (P< 0.009).

the two groups. Fig. Average weekly milk, FCM, LMR and milk
Intake: The dry matter itake of CFM for the two goltnposmgnds yiel?s d(kg/?)_ Iin .tﬁrOSSbhred <t30WS
groups was similar (Table). The DMI was elore and during Teeading trial with sorgnum stover
significantly higher for SstS group than for SstDSllage (SstS) and sorghum stover dry (SstD)

group resulting in an increase in CP intake
Although the nutrient composition of SstS and Sst[
were similar (Table), DM intake from SstS was
significantly higher than from SstD (6.51 vs 5.45).

Van Soest (1994) reported that forage
intake and digestibility are influenced differently by
different constituents. While the DM intake has 3
negative correlation with NDF content, DM
digestibility is n@atively influenced by the ADF
and lignin. In this study, the NDF and ADF content
of SstS and SstD were similar (65.71vs 67.88 an
42.74 vs 43.55) with lignin being 7.21 and 6.83 .

. ) . _ The average lactometer reading, mean
respectively. Therefore, the difference in DM mtaketotal solids (%), fat content (%), mean protein (%)
between SstS and Sst@mmot be explained by the ' ' '

ilk SNF (% d ilk ash (%) f
NDF content of these two roughages. Furthermean m (%) and mean milk ash (%) for

. - . SstS and SstD groups were 29.48 + 0.84, 29.39 +
digestibility of DM and all nutrients except OM and groups W

.96; 12.24+ 0.71, 11.90+ 0.66; 4.26 + 0.34, 3.84 +
CP were similar for the two groups although the0 9; 0.71, 11.90+ 0.66; 4.26 = 0.34, 3.8

. . 0.34; 3.05+ 0.23, 3.01 £ 0.07; 7.98 £ 0.56, 8.07+
ADF content of SstD was substantially higher thar& )

. . .63; 0.70 £ 0.06, and 0.71 = 0.06; respectively.
that of SstS. One possible reasonnot observing The difference between the two groups was not
the correlation trend between fiber fractions and the, . .

. . S significant except the fat per cent which was
DM intake and digestibility similar to that reportedstatisticall significant (P = 0.009)
in the literature (Van Soest, 1994) is that the ysig __' '
sorghum stover in the form of silage or dry being The average TS yield for the_ twgroups
less than 50 per cent of theabDM intake, other OF both the periods are pre_sented In Taple. The
components of the diet might have masked thig'€an y|e.lds (kg/d) of total solids, fat, protein, SNF
difference.  Higher DM intake in SstS groupand ash in milk for SstS and SstD groups were 1.07

resulted in higher DOMD and CP intake, that ard 0.20, 0.95% 0.21; 0.39+ 0.09, 0.31+ 0.07, 0.26+
|arge|y responsible for drIVIng productivity 0.04, 0.24+ 0.04; 0.34 + 0.04, 0.31+ 0.03 &n06+

functions such as milk yield, milk component yield0-013, 0.06% 0.012 respectively. The yields were
and body weight gain. nonsignificant between the two groups in all the

o : " tituent t ield it highl
Milk yield and milk composition: The average ;(;r;ﬁfilcl;i??pze(;(_;i)g)_ or yeld It was highy

milk yield in crossbred cows before and feeding

trial with sorghum stover silage (SstS) and sorghum The _FCM yielq in SstS group was
stover dry (SstD) is presented graphically irsignificantly higher than in SstD group (9.33\&7.

figure.The mean daily milk yield and 4% FCdr kg, Table). Fat, protein and lactose content of milk

the groups is given in Table. The average dail}¢"® also higher in SstS than in SstD. However the
daily yields of milk constituents were similar for

31

21

11

: IL LL,ILkILgILLILP

1

Bille wield, LR, and Milk constituents tegl/dd
-

a 1 3 a
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the two groups except for total solids which were Morrison (1957) compared corn stover
influenced by the SstS feeding. In conformitith  silage and corfiodder in dairy cows. Sorghum
higher intake of DOMD in SstS group leading tostover soon after harvesting could be ensiled to get
higher level of milk production. Thus, an increasgoog silage which was more palatablertrstover

in milk yield and total solids in milk, together with or dry fodder. The silage could be fed to dairy cattle
an increase in DM intake in cows fed with SstS . . .
i , " as well as beef cattle with required supplementation
suggests that SstS is of higher nutritional vahant of ener and protein. In silage feeding. N
the SstD. Further, the milk yield response to change_l_ . gy. p | 'ﬁ g bg fg'h' h
of roughage source (SstS versus SstD) is quick arllj(tjJ lzation Is negatively affected because of hig

can be seen as early as on the first day of change.SOluPility of N (Bareeba and McClure, 1993)n
Radotra and Upadhyay (2005) aISOthis study, N balance data revealed that N excretion

reported significantly higher milk yields (both in faeces and urine was slightly higher in SstS
4% FCM and Mik vyields) and  milk Ccompare to SstD (Table).

compositions in ensiled sorghum stover (ESS) Hamilton and Rusk (1927) and
when compared to the sorghum stover (SS)Xolenbranderet al, (1971 a & b) reported that
Hargreaveet al. (1984) reported that the DMI of conservation of maize stover in the form ofgié
corn silage was higher (20 kg/d) when compareg,n pe an option, since the both sorghum and maize
to stalklage silage (16.9 kg/d). Further the milkbehave in the similar pattern in their physical form
compositions were all within normal ranges andand structure conservation of sorghum stover in the

did not differ significantly between corn silage orm of silage can also be best option (Siegfal
and stalklage, except that the CP content in milﬂ g P v

tended to be higher in corn silage. Gebrehawari:g‘lg%)' Seahgeet al (1982) reported dt the O_'a”y
et al. (2010) reported higher milk CP content in©oOWs fed with corn stover dry lost body weight up

animals fedwith normal silage than in those fedt© 20-7 kg in a 70 day feeding trial. It was also
with stover silage, which might be due to slightlyreported that intake of stover was limited by fill and
higher protein intake in these groups. This showsrude protein and concluded that storage of green
that the stover silage when conserved at lowtover in the form of silage is thetter option to
level moisture can be nutritionally acceptablepreserve nutrients (Gaafer al.,2010).

Further, the SstS preparein the present

i ) Since fodder shortage for 2 to 3 months prior
experiment can be comparable with the normatl : , o
. ) , 0 MONsooN is a recurring problem, popularization of
silage. However, the increased DMI might be

. . . . sorghum stover ensilage among farmers can have an
attributed to earlier stage of lactation of animal. 9 g g

The DMI and milk yield and milk compositions impact on fodder resource management at the macro
as reported in trial, indicates that the SstS anl§Vvel- Therefore, the feasibility of adoption of ensiling

SdoS can be comparable, and that the stover soén€ chni qgue in farmeros doorstep

after harvest can easily be made into good silage. CONCLUSION

This is in correlation of the earlier works OfThe sorghum stover harvested soon after
Singh et al. (1993) and Radotra and Upadhyayphysiological maturity /grain harvest can be

(2005) in sorghum and Rahamat al. (2003), (onyerted into silage of acceptable quality. A

Mohamed (1997), lwam41999) and Keys and higher DM, higher milk production and better milk

Smith (1982a) in maize. A contradictory resultqua"ty can be achieved by feeding SstS as

to above findings decreased DMI in maize Stove&ompared to SstD. Therefore. conservation of
silage was reported in steers by Keys and Smitly, 4hm stover as silage is a better option than in
(1982b) and Mader and Britton (1995). Morrison,.  <onventional dry form. This can have a
(1957) reported a reduction of 10.6 per cemlk g hificant impact on resouratilization specially

yield in stover silage fed animals when compareg, mitigating fodder shortage during lean season.
to corn silage fed group.
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Housing Management Practices of Deoni Cattle in Bidar District

Vivek M. Patil', Rajeshwari Y. B2, Satyanarayana K3, Jadhav N.V?, Ramesha K.P°

and Balaji K.H.°
Karnataka Veterinary, Animal and Fisheries Sciences University, Bidar
Received06 November2014; Accepted03 January2015

ABSTRACT

Bidar district of Karnatak#és a major part of the breeding tract of the Deoni breed of cattle. The study was carried
documenting the housing management practices of 200 respondents, spread over 10 villages in two talukas
district. Most of the animals were found te in good body condition inspite of lack of any sort of housing (46 per ¢
Young calves and breeding bulls were provided greater care and protection; in many instances by housing them
farmersd residences. M oest} were 6f théuitcleatype,anitht al thatchsrdofe Tthe mearbrek
height at the highest and lowest points was found to be 2.17 and 1.60 m, respectively. The most common materii
supporting the roof was wood with 83.3 per cent of the farmers usBigite walls (93.9 per cent) and unplastered (€
per cent) wall surfaces were most common inpghecahouses. Most of the farmers (86.1 per cent) did not cons!
basement in the cattle shed. The overall average area of livestock sheds of respanaentonstructed sheds we
found to be 11.08 sq. m. In view of the prevailing climatic conditions, low incidence of diseases and good body ¢
of the animals, this pattern was found to be viable. However, the absence of a feed manger, or inedtvaaig

height of the feed manger, in most instances led to excessive loss of fodder by way of trampling and wastage. Tt
of basement in the livestock shed was also not conducive to hygienic rearing of cattle.

Key words: Deoni cattle, Bidar, Karataka, Housing

Bidar district has an area of 5448 square kilometrdsoth day and night temperatures begin to rise
and lies between 2356 a°@ 86 1 B or t hrapidly. tMiayt isitdeehottest month with mean daily
and 764 2 6 &hU6 7THast | ongi tmaxdram teMperature dof BSBaand mean daily
of Bidar district is characterized by general drynesminimum of 25.9C. The annual normal rainfall for
throughout the year, except duringet southwest the district (based on 1941090 data) is 886 mm
monsoon. The summer season is from the middle @Zilla Parchayat, 2012).

February to the first week of June. This is followed The Deoni is a very important dual

by the southwest monsoon season, which continuggrpose breed of cattle of the Marathwada region of
till the end of September. The months of Octobeganarashtra state and adjoining parts of Karnataka
and November constitute the pesbnsoon or and Andhra Pradesh. It is also known as the Surti,
retreating monsoon season. The winter season sy p garpati or Dongr i (which me
from December to middle of February and thernere are varying accounts as to its origin. Some
temperature begins to decrease from the end gjieve it to have developed from Gir cattle 280
November. With the withdrawal of southwest 300 years back as a result of migration of nomadic
monsoon in the first week of October, there is slighfripes like the Rabaris, Bharwads, Charans, Maldars
increase in day teperature but night temperature gnd Ahirs from Guijarat to the southern parts of the
decreases steadily. After October, both day anghyntry during periods of fodder scarcity, leading
night  temperatures  decrease  progressivelyp an admixture of Gir blood with local herds
December is the coldest month with mean dai'Wishwagou, 2012). The Deoni is the only
maximum temperature of 27G and mean daily egtablished cattle breed found in Bidar district and
minimum of 16.4C. From the middle of Febany, ¢ plays a vital role in the cropping practices of
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farmers of theegion. This study was undertaken to Data from the schedules was compiled and
document the housing management practices ahalysed using the data analysis tools in Microsoft
Deoni cattle in Bidar district. Excel 2007 software. Summary statistics were

MATERIALS AND METHODS calculated to identify the predominant managetmen

The present study was carried out in Bidar distric? ractices of Deoni cattle.

of Karnataka. A multistage stratified sampling RESULTS AND DISCUSSION

procedure was followk to select the talukas, The housing management practices followed by
vilages and respondents. In the first stage dbeoni cattle &rmers are presented in TabMost
selection, out of the five talukas in Bidar district,of the farmers (54 per cent) reared cattle in loose
Aurad and Bhalki talukas were selected for théouses, whereas the remaining did not have any
study based on the larger populatafrDeoni cattle permanenhousing for their cattle. Such cattle were
in these two dlukas as perhe 2007 livestock tied outside the house on the road side, and
census and consultations with officials of theoccasionally provided shelter with a plastic sheet
Animal Husbandry department regarding theluring the rainy season. Most of the animals were
availability of purebred Deoni cattle. In the secondound to be in good body condition in spite of lack
stage of selection, ten villages were selected for the# any sort ofhousing (46 per cent). A similar
detailed survey, 3 from Aurad taluka amdfrom figure was reported by Singdt al. (2002) in Deoni
Bhalki taluka, based on the strength of Deoni cattleattle of Maharashtra. However, in contrast, a larger
as per the 2007 livestock census, and giving dusumber of farmers (24.5 per cent) ladtcahouses
consideration to factors like availability of purebredas compared to Maharashtra (3.0 per cent). In view
Deoni cattle and road connectivity. Most villagesof the fact thathe average number of rainy days
having pure Deoni cattle were situated dlose per year in Bidar was 52, and that the lowest mean
proximity to the Manjra river. In the third stage ofdaily minimum temperature was 183 the open
selection, 20 Deoni cattle owners were selected hbusing system practised by a large number of
random from each village for study of the housindarmers, with slight protection during rainy months,
management practices of Deoni cattle, thus givingwas found to be viable.

total of 200 respondents. Table: Housing management practices of Deoni

A structured schade was developed for cattle (%)

collection of information on the housing Parameter | N | Aurad | Bhalki | Overall
management practices of Deoni cattle |n Type
consultation with staff of the Department of AnimalOpen 92 433 471 46.0
Husbandry and Veterinary Services, Government dfoose 108 56.7| 529 54.0
Karnataka. The schedule was +ested under| Closed 0 0.0 0.0 0.0
existing field conditions before finalization. The Location
respondents were interviewed personally for th gg?&ir)‘t 64 55.9| 60.8 59.3
collection of desired information, with questions\yimin 2 " 265 389
being asked in the language in which they wereompound ' ) )
most fluent. Dimensions of the livestock housgé\t farm 2 0.0 2.7 1.9
were measured using metal tape. The housing Structure
practices documented includedocation and type| Kutcha 59 58.8| 527 54.6
of housing; roof material, height, supports apducca 49 41.2| 4713 45.4
ventilation; wall material, surfacing, basemernt, Roof material
floor material; drainage type; shed dimensiorjs/naich 59 588 | 527 54.6
method of restraint; feed mangetype and | Stone > 5.9 4.1 4.6
dimensions; watering equipment and shed cleanidgl Sheet 43 33| 419 39.8
frequency. Asbestos 1 0.0 1.4 0.9
sheet
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Roof height (m) Shed cleaning
Highest point | 108 2-0181;: 2-018;: 2-018’5r Once a day 26 15.0 12.1 13.0
. - . Twice a day 174 85.0 87.9 87.0
Lowest point 108 1.542 1.62+ 1.60+ .
0.03 0.03 0.02 Young calves and breeding bulls were
Roof supports provided greater care and protection; in many
Wood 90 853 824] 83| jnstances by housing them wit
Steel 15 11.8 149 139] ragidences. None of the responderas fa closed
Stone 3 . 2.9 2.7 2.8 housing with a constructed barn. The livestock
Ventilators housing was foundtotbo tlygpeopf t
None 4l 85.7 82.9 83.7 adjacent to the farmerds resid
\évi:ge g 1;'.'3 1;:; 133 of the respondents who had a constructed cattle
shed. Of the remaining, 38.9 per cent had cattle
Wall sheds located within the compound of their houses
Stone 46 100.0 914 93.9| . .
Brick > 0.0 57 a1 in the V|I'Iage,'an.d only 1.9 per cent had cattle sheds
Wood 1 0.0 29 20 located in their fields.
Wall surfacing Most of the cattle sheds (54.6 per cent)
Unplastered 43 85.7 88.6 g7.8| were of thekutchatype, with a thatch roof. The
Plastered 6 14.3 11.4 12.2| most commonly used thatch materighs pigeon
Basement pea straw. A plastic sheet was commonly used
Yes 15 11.8 14.9 13.9| between layers of thatch to protect cattle during the
No 93 88.2 85.1 86.1| rainy season. The usage of other roof materials like
Floor galvanized iron, stone and asbestos cement sheets
Mud 40 41.2 35.1 37.0| was 39.8, 4.6 and 0.9 per cent, respectivd@he
Dung 58 50.0 55.4 53.7| roof height at the highest point was found to be
Stone 6 5.9 5.4 5.6 | 2.17 m, whereas that at the lowest point was found
Brick 0 0.0 0.0 0.0| to be 1.60 m. The most common material used for
Cemented 4 2.9 4.1 3.7 | supporting the roof was wood with 83.3 per cent of
Drain the farmers using it, whereas steel and stone
Mud 88 85.3 79.7 81.5| columns were used by 13.9 and 2.8 per cent,
Stone 18 14.7 17.6 16.7| respectively. Among the farmers who hpdcca
Cement 2 0.0 2.7 19| houses, most (83.7 per cent) did not make any
(Ssz?(:ni_a)rea 108 10(')?5(3);1 1161.22 118?2; provision for ventilators. Only 16.3 per cent had
Restraint openings for ventilators in the wall, while none of
Ground peg 157 88.3 743 75| the cattle sheds haddge ventilation. Many other
Wooden log 25 6.7 15.0 12.5| workers have reported the use of simple, thatched
Cement pole 18 50 10.7 9.0 | housing for Hallikar (Singtet al, 2008), Khillar
Feed manger (Gokhaleet al, 2008) and draught cattle in Tamil
None 58 31.7 27.9 29.0| Nadu (Akila and Chander, 2010). However, the
Wooden log 76 41.7 36.4 38.0| lack of ventilators in a majay of the puccasheds
Stone 53 23.3 27.9 26.5 | and the very low shed height was not desirable. The
Cement pipe 1 0.0 0.7 0.5 | farmers justified these practices by claiming that
Constructed 12 3.3 7.1 6.0 | they reduced the cost of construction and added
Watering greater stability to the structure. Further, they stated
Bucket 177 91.7 87.1 88.5| that the animals were hsed in the shed only from
Basin 21 8.3 114 10.5| sunset to sunrise, and spent their remaining time
tCOFILStFUCted 2 0.0 1.4 10| either tied in the compound or in the fields.
an
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Stone walls (93.9 per cent) andlow feed manger height (13.12 cm) led to great
unplastered (87.8 per cent) wall surfaces were mokstsses of fodder by way of trampling and wastage.
common in thegpuccahouses. Most of the farmers Most of the cattle (88.5 per cent) were

(86.1 per cent) did not construct basement in th@iven water using a bucket. Only 10.5 per cent of
cattle shed. Instead, they used a raised mud floorigge respondents used a basitade of steel or

of about 58 cm height to keep the shed floor dry.cement, and 1.0 per cent had a constructed water
The incidence of use of dung, mud, stone anghnk for watering the cattle. A majority of the
cemented flooring material was found to be 53.%espondents (87.0 per cent) were found to clean the
37.0, 5.6and 3.7 per cent, respectively. Thoughjvestock shed or tying area twice a day, whereas
these factors were not conducive to hygienighe rest did it once a day. The shedaoieg

rearing of cattle, the animals did not commonlyrequency and watering practices were found to be
suffer from parasitic diarrhoea or mastitis, possiblygequate.

due to their greater innate immunity and the fact
that the shed gotdequate time to dry. However,

there were cases of calves suffering fromahaly shed, thatch roof, wooden supports, no ventilators,

and respiratory infections. Rough cement roorin%tone walls with unplastered surfaces and fihwor

was not preferred, even though it was supportevq/as the predominant design; though a large number

under the Mahatma Gandhi National Rural

of farmers did not provide any type of permanent
Employment Guarantee Act (MNREGA) heeme, . . I .
housing. In view of the prevailing climatic

as cattle were found to be uncomfortable and .. o .
conditions, low incidence of diseases and body

devgloped hair Io§s andi bed sores on Welgrc]:tondition of the animals, this pattern was found to
bearing parts. Drainage in the form of a mu

e vidble. However, the absence of a feed manger,

channel was the most common (81.5 per cent) typgf inadequate width and height of the feed manger,

Stone drains and cemented drains were also found . .
) . in most instances led to excessive loss of fodder by
in 16.7 and 1.9 gr cent of the livestock houses,

way of trampling and wastage. The absence of

respectively. The most common method of reStrairgasement in the livestock shed was also not

of the cattle was found to be steel pegs in the . . .
) . .conducive to hygien rearing of cattle.
ground, with 78.5 per cent of the farmers using it.
Wooden logs and cement poles were also used by
12.5 and 9.0 per cent dfd farmers, respectively. REFERENCES
The overall average shed area of livestockkila, N. and Chander, M. (2010). Management
practices followed for draught cattle in

From the present study, it was concluded

sheds of respondents having constructed sheds was
found to be 11.08 sq. m, with Bhalki taluka having southern part of Indialrop. Anim. Health

a higher average area of 11.16 sq. m as compared to Prod.,42:239-245.

Aurad taluka with 10.90 sq. m. Imost cases, the Gokhale, S.B., Bhagat, R.L., Singh, P.K., Singh,

size of the livestock shed was just enough for a G. and Ahlawat, S.P.S. (BS8).
cow, her calf and two bullocks to stand in. The Performance of Khillar cattle under
limited shed size led to a very narrow feed manger rural management conditionind. J.
(30.13 cm) and poor hygiene. In some instances, Anim. Sci.,78(1): 62-65.

the livestock shed was also used to storgingh, G., Gaur, G.K., Nivsarkar, A.E., Patil, G.R.
agricultural equipment and crop residues. Many of and Mitkari, K.R. (2002). Deoni cattle
the respondents (29.0 per cent) did not have any breed of India. A study on population
type of feed manger. Wooden logs, stone slabs, dynamics and morphométr
cement pipes and constructed feed mangers were characteristics Anim. Gen. Resour. Inf.
seen with 38.0, 26.5, 0.5 and 6.0 per cent of the 32 3543.

farmers, respetively. These factors, coupled with a

that | oose hotus@ ntgykppeha wihteh 61 e a
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Singh, P.K., Pundir, R.K., Ahlawat, S.P.S., NaveeWishwagou (2012). Deoni. Retrieved from

Kumar, S., Govindaiah M.G. and Asija K. http://www.vishwagou.org/Gou

(2008). Phenotypic characterization and Vishwakosha/IndigenouBreeds13.htm.
performance evaluation of Hallikar cattle zjjia panchayat (2012). Bidar District at a Glance
in its native tractind. J Anim. Sci.,78(2): 201213. Chief Executive Office Zilla
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Production Performance of Deoni Cows in their Breeding Tract
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ABSTRACT

Deoni cattle are uniquely suited to the aglionatic conditions and cropping pattern followed by farmers in tt
breeding tract. Té study was carried out by recording the performance of 82 Deoni cows in 10 villages spree
two talukas of Bidar district. The lactation milk yield, milk fat and milk SNF were estimated using the Test Ir
Method (Interpolation Method) approved the International Committee for Animal Recording. The mean lacta
milk yield, peak yield, lactation length, milk fat and milk SNF were found to 881.35 kg, 4.19 kg, 253.66 days, 4
cent and 9.02 per cent, respectively. The vast range in the rparfoe traits indicated great potential for gene
improvement of the breed by using selective breeding techniques.

Key words: Deoni cattle, Karnataka, Performance, Milk yield, Lactation length

The livestock sector plays an important role in the A review of the available literature on the
sociaeconomic development of rural households iproduction performance of Deoni cattle revealed
India. Livestock also reduce the seasonality imhat most of these studies have been carried out in
livelihood patterns and act as a buffer in times oGovernment farms umd controlled conditions.
crop falure (Bairwa et al, 2013). Even today, Very few studies have recorded the production
draught bullocks are the predominant source qierformance of Deoni cattle under rural conditions
mobile power on about 60 per cent of cultivatedf India, and there are no such reports from Bidar
area, consisting of about 85 million hectaredglistrict, which is the only district of Karnataka
(Karanjkar and Patil, 2008). The National Cattlehaving significant number of Deb cattle. Given
Breeding Policy mandateshd development of the priority to developing indigenous animal
important indigenous dugdurpose breeds of cattle genetic resources in our country and the
through selective breeding in their home tracts.  indispensable nature of field level data in the

Sirohi and Saxena (2012) assessed tfermulation of a breeding strategy for the
regional priorities for sustainable milk production inimProvement of the breed, this study was
Karnataka and recommended the upgradingavf undertaken to recortthe production performance of
descript stock with native cattle breeds like DeonP€0ni cows under village conditions in their
which have a much higher production potentialbreeding tract.

Molecular genetic studies on targeted genes in relation MATERIALS AND METHODS

to production, thermtolerance and disease resistanc%amp|ing design The present study was carried
traits of Deoni cattle indicated that $eeanimals have gt in Bidar district of KarnatakaA multistage
unique characteristics of adaptability with moderatg; atified sampling procedure was followed to
production  performance and disease resistancgslect the talukas, villages and respondents. In the
Genetic characterization has also shown that there igja¢ stage of selection, out of the five talukas in
wide scope for genetic improvement of this nativgsigar district, Aurad and Bhalki talukas were
breed through selection based mrugfitative trait loci  gglected for the study based on the larger
information in combination with performance datapopulation of Deoni cattle in these two regions as
(Daset al, 2012).
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per the 207 livestock census and consultationsApproximately 100 ml of milk sample was

with officials of the Animal Husbandry departmentcollected in a sample bottle in proportion of milk
regarding the availability of purebred Deoni cattleyielded in the night and on the morning of
In the second stage of selection, ten villages werecording for evaluation of milk constituents at
selected for the detailed survey, 3 from Auradnonthly intervals. The milksample was subjected

taluka and 7 frm Bhalki taluka, based on theto analysis of milk fat and SNF content using an
strength of Deoni cattle as per the 2007 livestocklectronic milk tester. The milk fat and SNF per
census, and giving due consideration to factors likeent were calculated as per the formula laid down
availability of purebred Deoni cattle and roadby the International Committee for Animal

connectivity. In the third stage of selection, 20Recording, which was similar to the procedure
Deoni cattle owners werselected at random from given for milk yield. Data was analysed using the
each village for recording the performance data afata analysis tools in Microsoft Excel 2007
Deoni cows. software. Summary statistics were calculated to

Data collection The performance data of Deonildentify the mean performance of various
cows was recorded over a period of 17 months frof@rameters of Deoni cattle.
December 2012 to April 2014. The selected farmers RESULTS AND DISCUSSION

were given a calend# note the dates of important The production péormance of Deoni cows and the
events like estrus, natural service, artificiakange of various production parameters are
insemination, abortion, drying off and calving. Thispresented in Table
information was collected from them at momhlyTabIe Production Performance of Deoni Cows
intervals. Incomplete data arising due to sale
death of animal was discard for the purpose of | Parameter N Mean + SE Range
performance recording. The various parameterS ;cation milk
studied werei lactation milk yield, peak yield, | yield (kg.)
lactation length and milk composition. Peak yield (kg) | 88 | 4.19+0.10 | 3.1 10.8
The lactation milk yield was estimated ™| zciation length
using the Test Interval Method (Interpolation (days)
Method) approve by the International Committee | i fat (%) 82 | 425¢011 | 4.0i 4.6
for Animal Recording (2012). The lactation milk
yield (MY), in kilograms, was calculated as per the Milk SNF (%) 82 | 9.02+t0.06 | 8.679.3
following formula:

82 | 881.35+37.64| 68571 1187

82 | 253.66+2.29 | 16771 335

Lactation milk yield: The mean lactation milk

I MMy I (MptMs) Tp1 (MprtMy) yield of Deoni cows, as calculated by the Test
slht——t——— 4+ ———*+ M |erval Method specified bythe International
where, Committee for Animal Recording was found to be

881.35 kg. This was considerably lower than the
reports of other worker§ 1364 kg (Dasgupta,
1945), 1135 kg (Sastry and Thomas, 2005) and
1100 kg (Nagarcenkaget al, 2012). However, it
compared favourably with the reports ©f943 kg
(Deshpande and Singh, 127868 lit. (Singhet
lq is the interval, in days, between theg| 2002), 779 kg (Dast al, 2011), 911 kg (Dast
lactation period start date and the firsty 2012), 820 kg (Basaét al.,2013) and 911 kg
recording date, and (Kuralkar et al, 2014). Birthal et al. (1999)
I, is the interval, in days, between the lasestimatedthat at the existing level of technology
recordng date and the end of the lactatiorand prevailing organisation of production, the
period. current mean yield of Deoni cattle is about three

M, M, M, are the weights, in kilograms,
given to one decimal place, of the milk
yielded inthe 24 hours of the recording day,

I4, Iy, I, are the intervals, in days, between
recording dates,
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fourths of the attainable yield of 880 kgs petdower figures ofi 149 days (Chakravarthet al,
lactation. In contrast, some scientists have report&D02), 186 days (Kumaet al, 2006), 187 days
very low lactatim milk yield of Deoni cows 518 (Daset al, 2011), 206 days (Dast al, 2012) and
kg (Thombreet al, 2001), 239 kg (Chakravartet 195 days (Basalet al, 2013). All these reports
al., 2002) and 544 kg (Kumat al, 2006). were of Deoni cows being reared outside their

The better performance of Deoni cows inbreeding tract, suggesting that the agiimatic
villages as compared to some institutional farm§onditions of these areas may not have been
could be explained by the fact thaetherd sizes of Suitable for the breed.

Deoni cows in the villages was very small, noMilk composition: The mean milk fat content,
exceeding 2 cows in most cases, and it would ks calculated by the Test Interval Method
possible for the farmer to pay individual attentiorspecified by the International Committee for
to the feeding and care of the cattle. Joshi an@inimal Recording was found to be 4.25 per cent,
Singh (2005) suggested that the expectedeien with a range of 4.0 to 4.6 per cent. Similar
improvement in welddefined duaburpose cattle findings have been reported by Sontakdeal.
breeds through selective breeding would be 1 to 1(3978), Singhet al. (2002), National Bureau of
per cent per annum in herds at organized farms aghimal Genetic Resources (2008hch Kuralkar

8 to 10 per cent per aetaly20l4).This €ompares fawdrabll with dhe .
vast range in the lactation milk yield from 685 tomilk of crossbred cattle, and can aid in obtaining
1187 kg suggests high variation amongst thbetter price. The mean SNF content was found to
population with regard to this trait. Similar findingsbe 9.02 per cent, with a range of 8.6 to 9.3 per
have been reported by Sastry and Thomas (2008¢nt. This was lower than the value of 9.76
and the National Bureau of Animal Geneticreported by Sontakkeet al. (1978), but higher
Resources (2008). This indicates that there is gretitan the value of 8.43 reported by Kuralksral.
potential for genetic improvement of the breed(2014.)

using selective breeding techniques. From the present study, it was concluded
Peak yield The mean peak yield of Deoni cowsthat the production performance of Deoni cattle in
was found to be 4.19 kg, with a range of 3.1 to 10.8heir breeding tract was better than that in
kg. This was lower than the findings of Deshpand@stitutional fams. Further, the vast range in the
and Singh (1978) and Kakdeet al. (1980) who performance traits indicates great potential for
reported figures of 4.48 and 5:638 kg, genetic improvement of the breed by using
respectively. However, it was well above the figureselective breeding techniques.

of 2.28 kg reported by Chakravartsi al. (2002). REFERENCES
The highest r(?co-rded peak yield of 10..8 kg in th%airwa, K.C.. Varadan R.J.,
present study indicates huge scope for improvement
in the populatign. When §een in conjunction \{vith appraisl of livestock sector in Indiand.
the_ Iow lactation .mllk yield and short service 3. Anim. Res47(2): 105112,

period, it could be inferred that the cattle show low

persistency in lactation due to inadequate nutritioff@sak, S., Das D.N., Jeyakumar,.S. and_ Soumya,
during the milking phase. N.P. (2013). Effect of parity, period and

season of calving in production and
reproduction traits in Deoni cattle.
Compendium of AbstractsXXIl Annual

Conference of Society of Animal
Physiologists of India, College of
Veterinary  Science and Animal
Husbandry, Mathura, 121 November,
2013.pp79.

Jhajhria, A. and
Meena, D.K. (2013). An economic

Lactation length: The mearlactation length of the
Deoni cow was found to be 253.66 days, with a
range of 167 to 335 days. This was much lower
than the figure of 293 days reported by Deshpande
and Singh (1979), but comparable to the value of
246 days reported by Kuralkaet al. (2014).
However, various other scientists reported much

The
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ABSTRACT

The Deoni is the oglviable dualpurpose breed of cattle in Karnataka. The study was carried out by evincin
responses of 200 respondents, spread over 10 villages in two talukas of Bidar district, to a structured sche
major categories of constraints to Deonitcate pr oducti on were ranked wusin
detailed |ist of constraints were subjected to L
order of importance were issues relating to breeding, genataleprs, feeding, breed characteristics, marketing .
health care with respective Garrettds scores of

within the category of breed characteristics were found to be of minor importamiceonhy short lactation lengtk
being graded as moderate. Nawailability of good quality bulls, general disinterest in livestock rearing, and the

costs of natural service, crop residues and labour were the other major constraints to Deoni aattierprod
Key words: Deoni cattle, Karnataka, Constraints

The Deoni is a mediumized dualpurpose has immense potential for the development of high
indigenous cattle breed which is predominantlynilk yielding crossbreds like thdédoldea This
found in Bidar district of Karnataka and Laturstudy was underken to identify the major
district of Maharashtra. This breed is alscconstraints to Deoni cattle production in Karnataka.
distributed in small numbers in the neighbouring MATERIALS AND METHODS

districts of Gulbarga in Karnataka; ParbhamSampling design The present study was carried

Nandedand Osmanabad districts of Maharashtra(jut in Bidar district of KarnatakaA multistage

and some parts of Medak district of Andhra

Pradesh (Dast al. 2011).Mani 1938 ed stratified sampling procedure was followed to
radesh (Dast al, )-Maniam ( ) reporte select the taikas, villages and respondents. In the

that Deoni cows were the best milkers in thefirst stage of selection, out of the five talukas in

N Z almt()) S | d 2, n(;| n Ilct(:'l:T S(‘j s ItDe Bi(ﬁ]a} distr‘fct"f1 tAlﬁrad eand Ibﬁa}kietaluk%s vsve?e
previously been classified as alchi breed (Sastry selected for the study based on the larger

and Thomas, 2005Fhe population of Deoni cattle population of Deoni cattle in these two regions as

in 1998 was estimated to be 1,18,945, WIthper the 2007 livestockcensus and consultations

breec:tak)t!e fen;;l:s, ;)r:edln% bzllsl and bmloct\?vith officials of the Animal Husbandry department
cohstituting O Lo an ~— per cen fegarding the availability of purebred Deoni cattle.

respectively(Singh et al, 2002) In view of the . .

¢ R ; . ; Hic 6 . In the second stage of selection, ten villages were
armels_ © o pre e_r—lepmcoega cdarming, Osliected for the detailed survey, 3 from Aurad
the suitability of Deoni cattle to the local agro

limati giti d their ability t ithet dtaluka and 7 from Bhalki taka, based on the
cimatic condifions, an €ir ability to withstan strength of Deoni cattle as per the 2007 livestock

drought, there is an urgent need for the genetlé:ensus, and giving due consideration to factors like

improvement of the breed and enhancement of its _. .. .
o . . ) ) availability of purebred Deoni cattle and road
productivity. In situ conservation of this precious

connectivity. In the third stage of selection, 20

genetic resourcés vital as the Deonis the only .
) Deoni cattle owners were selected ahdom from
viable dualpurpose cattle breed of Karnataka and

" Part of Ph.D. thesis of first author submitted to KVAFSU, Bidar

! Assistant Professor, Department of LPMtstinary College, Bidar. dr.vivekmpatil@gmail.com
2 professor and Head, Department of LPM, Veterinary College, Hebbal, Bengaluru

® Professor and Head, Department of VAHEE, Veterinary College, Hebbal, Bengaluru

4 Associate Professor and Head, Departhaé LPM, Veterinary College, Bidar

® Professor and Head, Department of Animal Nutrition, Veterinary College, Bidar

% Ph.D. Scholar, Department of LPM, Veterinary College, Hebbal, Bengaluru



Frontier J. Vet. Anim. Sci.Vod, No.1 (Jan-Jung 2015 60

each village for identification of the constraintsusi ng t he Li kertés Scale
faced by Deoni cattle farmers, thus giving a total ofespondents were asked to reply to each item within
200 respondents. the list of constraints and grade them as either major,

Data collection A structured schedule was developednoderate, minor or nil, depending on their importance.
for collection of information on the constraints faced'Nese responses were assignemerical values, with

in Deoni cattleproduction. The schedule was designedh@or, moderate, minor and nil being assigned scores of
in consultation with staff of the Department of Animal3: 2. 1 and 0, respectively. The frequency analysis of
Husbandry and Veterinary Services, Government ¢gSPONses for each item was carried out and modal value
Karnataka, who had served in the study area for map@lculated to grade the constraint. The total score for each
years. The schedule was ther-gted under existing corstraint was arrived at by summing the numerical
field conditions before finalization. The respondent¥a|ues of all the respondents for that constraint. The final
were interviewed personally for the collection off@nking of each constraint within its major category was
desired information, with questions being asked in tHéone by assigning rank 1 to the constraint with the
language in which they were most fluent. highest score, and so on.

Garrettés RankThegsix maoee hni q RESULTS AND DISCUSSION

techni

categories of austraints faced by the sampleT he mean Garrettds scores and

respondents wer e pr i orGategoriesqf congirpints ip Heoni gattleepdugtien:
ranking technique (Garrett and Woodworth, 1971re presented in Table 1. The distribution of
The respondents were asked to assign ranks from 1r&sponses, modal values and ranks of constraints in
6 to the six major categories of constraintsreed Deoni cattle production as per the Likert Bca
characteristics, breeuj, feeding, health care, @nalysis are presented in Table 2.

marketing and general; in the order of importancef a bl e 1 : Mean Garrettos
with rank 1 for the most important constraint and ranRajor C_ategories of constraints in Deoni cattle

6 for the least important constraint. In the next stagf’ oduction

rank assigned to each constraint was converted into ) Garretto
" . . . Constraint Rank
per cent positin using the following formula: Total Mean
Per cent position = 100 (RiJ: —05) Breed characteristics|y 7461 37.31 4
where, Nj Breeding 14503 | 7252 1
Rij is the rank given for the"ivariable by | Feeding 12193 | 60.97 3
the {" respondent, and Health care 6785 | 33.93 6
Nj is the number of variables ranked for| Marketing 6954 34.77 5
the [" respondent. General 12504 | 62.52 2

The per cent position was cgnverted INtOraple 2: Distribution of responses, modal values
scores by referriaesgThe aandirdhi® of Gifer chr@tfaint® f DéoAi Lchttle

0s

scor e

scores for each constraint were summed over ther oducti on (as per Likertds Sc

number of respondents who ranked that factor. In Responseg%) ~
. . . c

tf_us way, tqtal scores were arrived at for each of the Constraint Major Moder vinor | Nil |

six constraints and mean scores were calculated by ae

dividing the total score by the number of __ Breed characteristics

repondents who gave ranks. The final Overa|CaIfmortaI|tyl 0.0 4.0 845 | 1151 5

. . . . Delayed maturity 35 6.5 66.0 | 240 | 7
ranking of the six major constraints was done b .

L Kk 1 to th traint with the hiah [ Reproductive problems| 5.5 8.5 79.0 70 | 4
assigning ran o the constraint wi e highest milk yield 125 | 155 | 535 | 185 2
mean score, and so on. Shortlactation length | 10.5 | 41.0 | 345 | 140 | 1
Likertos S c:aThe othereconstraints| |UL@v milk fat 2.0 130 | 595 | 255 | 6
enlisted within the major categories weanalysed g'usceptibility to| 9.0 185 | 57.0 | 155 3

isease
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Breeding General
ggglr?jiur:tgybreed 240 | 385 | 27.0 | 105 R;lentt)eglfsrggring 84.0 | 245 285 130 | 1
definition :
Non-availability of a5 | 320 140 | 95 ?(;gs?slabour 395 | 21.0 9.0 3051 2
good quality bulls ' ' ' ' Inadequate
High prices for 425 335 205 35 training 10.5 19.0 305 | 400 4
natural service ' ' ' ' Difficulty in 260 145 280 | 215 | 3
Spread of obtaining finance ' ' ' '
reproductive 30 | 135 | 670 | 165 Note: Modal values are in bold font.
diseases via NS . . .
Distant Al The most important constraint to Deoni
facilities 305 | 390 | 105 | 200 cattle production was found to be ekding
Higher repeat a5 | a1s | 230 | 00 management, with an over.aII rank c?f 1 gnd mean
breeding with Al Garrett score of 72.52. This was primarily due to
Difficulty in 95 | 310 | 205 | 19.0 the fact that Government veterinary institutions
detecting estrus _ were not having adequate stock of Deoni semen,
_ Feeding thus leaving the farmers at the mercy of private bull
gpfagzncggnmdusn'ty 135 | 14.0 55 | 67.0 owners. Most of the respondents felt that the-non
High cost of availability of good quality bulls and the high
fodder 320 | 435 | 140 | 105 prices for natural service were major constraints.
production This was also evident from the fact that ambiguity
Shortage of 155 | 305 | 365 | 175 regarding the definition of Deoni breed was felt to
gr_een fodder be a noderate constraint. Artificial insemination in
:'ggizlfgf oferop| 475 | 270 | 135 | 120 Deoni cattle was not viewed favourably by the
High cost of respondents and many of them identified higher
concentrate 230 | 365 | 255 | 15.0 repeat breeding with Al and distant Al facilities as
feeds moderate constraints. Difficulty in detecting estrus
Acute fodder was also élt to be a minor constraint by the
3%{}3&? during | 325 | 440 | 160 | 7.5 respondents. None of the other workers who
Health care studied constraints faced by Deoni cattle farmers
Distant (Mande and Thombre, 2009; Thomtatal, 2010)
veterinary 275 | 34.0 | 12.0 | 265 have reported similar findings. This could be due to
facilities the fact that they have nducted their studies in
High cost of 235 | 395 | 230 | 140 adjacent districts of Maharashtra state, which have
::Z?e:te better quality Deoni bulls.
vaccir?:tion 180 1 205 | 405 | 210 Another important category of constraints
Spread of was found to be the general problems associated
infectious 205 | 250 | 37.0 | 175 with Deoni cattle rearing, with an overall rank of 2
diseases - and man Garrett score of 62.52. High labour costs
- Marketing and disinterest in livestock rearing were identified
:ﬁ;ﬁ price for 185 | 255 | 350 | 210 as major constraints, while difficulty in obtaining
Inaccurate milk 110 | 180 | 385 | 225 flﬁance was identified as a mlnor constraint. The
pricing high labour costs were an important factor for
Infrequent milk 6.5 115 | 275 | 545 medium ad large farmers, who were dependent on
payment hired labour to rear their cattle. A general
Cheating in disinterest towards livestock rearing and shift
livestock 150 | 225 | 495 | 130 . .
markets towards shortluration cash crops was also evident.

Most of the farmers did not feel that lack of training
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was a constrairto Deoni cattle production. Similar performs well within the available conditions. In

findings have been reported by Thombet al. contrast, Patilet al. (2009) ad Kathiravan and

(2010) and Kathiravan and Selvam (2011). Selvam (2011) reported that the low productivity of
Problems in the feeding of Deoni cattledesicows was the most important constraint faced

was another important constraint, with an overalPy livestock farmers.
rank of 3 and mean Garrett score of 60 B high The marketing problems in Deoni cattle
cost of crop residues was identified as a majdrad an overall rank of 5 and mean Garrett score of
constraint, while high cost of fodder production,34.77. As none of theillages surveyed had any
high cost of concentrate feeds and acute foddepoperative milk collection centre, most of the milk
shortage during drought were found to be moderafgroduced was consumed by the farmers themselves,
constraints. Shortage of green fodder was a minand frequency of milk payment was not a
constraint, while poor quality of community constraint. However, low price for milk and
grazing lands was not felt to be a constraint ttnaccurate milk pricing were found to be mino
Deoni cattle production. The shortage of crogonstraints. Cheating in livestock markets was also
residues was primarily due to the shift in #ferif a minor constraint. Farmers were found to frequent
season cropping pattern from a combination ofiearby cattle markets to buy and sell yelar
hybrid jowar and pigeon pea to cash crops,calves, undeproducing cows, bullocks and
especially soyabean. Many of the farmers wereeplacement bulls. Similar findings have been
reluctant to spare agricultural land for foddereported by Made and Thombre (2009), Thombre
production, and preferred to buy sorghum stoveet al. (2010), Kathiravan and Selvam (2011) and
and other crop residues in case of fodder shortageathodet al. (2012). In contrast, Patdt al. (2009)
This situation was further exacerbdt during reported delay in milk payments to be a major
periods of drought. Very few of the respondentgonstraint.
were dependent on community grazing lands for the The problems in health care management
feed requirements of their cattle. Even landlesgs pegni cattle were riked last and had an overall
agricultural labourers grazed their cattle on theyean Garrett score of 33.93. This could be due to
farms where they were working. Other workerghe innate resistance of Deoni cattle to prevailing
(Mande and Thombre, 2009; Thomkeeal, 2010;  gjseases, thus causing the respondents to identify
Kathiravan and Selvam, 2011; Kurup, 2001, Rathogpread of infectious diseases and inadequate
et al, 2012) have also made similar observationggccination as minor constrds. Distant veterinary
regarding the high prices of concentrate feed argcilities were identified as a moderate constraint.
fodder. This could be due to the fact that five of the
The breed characteristics of Deoni cattleselected villages had Government veterinary
had an ovetdarank of 4 and mean Garrett score ofinstitutions, and another four were located within 5
37.31. Among the breed characteristics, shokm of Government veterinary institans. Given
lactation length was found to be a moderatéhe shortage of supply of drugs in veterinary
constraint, while all other factors like calf mortality, hospitals, high cost of veterinary treatment was also
delayed maturity, reproductive problems, low milkfound to be a moderate constraint. Similar findings
yield, low milk fat, and susceptibility to disease were reported by Patit al (2009), Thombret al.
were minor constraints. These indicate that farmef(2010), Kathiravan and Selvam (2011)daKurup
were generally satisfied with the performance 0f2001).
Deoni cattle in terms of production, reproduction From the present study, it was concluded

and disease resistance. As most farmers reargtht peoni cattle were wediuited for the agro
Deoni cows for multiple befits like milk, calf and  cjimatic conditions and cropping practices followed
manure, and the milk of Deoni cows was preferreg, the region, with low lactation length being a

breed is integrated into their farming system, and
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qudity bulls, general disinterest in livestock Mande J.V. and ThombreB.M. (2009). Adoption

rearing, and the high costs of natural service, crop of cattle rearing practices by dairy cattle

residues and labour were the other major owners in Latur district.J. Dairying,

constraints to Deoni cattle production. Foods and Home S¢ck8(3/4): 176180.
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ABSTRACT

Dairy farming is a large and dynamic segment of agricultural econdnigd@a. Various new technologies ar
generated day by day by researchers in the field of dairying. Importance of improved technology for dairy farn
large extent depends on the effective sources of information and channels to which they aly gepesaid directly
or indirectly. The present study was conducted to know the credibility of different information sources, viz
media sources, institutional sources, {mstitutional sources and extension activities by the dairy farmers of PL
for perceiving knowledge about animal husbandry practices. For this purpose, 250 dairy farmers were ri
selected to obtain information through {steuctured schedule. The study revealed that Internet, Veterinary unive
family members anghashupalan mela were playing important role in transfer of dairy technologies among d
farmers and found to be highly credible sources among different categories of information sources. It is imps
note that scientists of the university were perceivgerthach the credible source of information by dairy farmers.

Keywords Information Sources, Credibility, Utilization, Animal Husbandry Practices

I n todayds worl d t her etochsanndlize thé raist informatian fat the nghtdimema t i on
in every field including agriculture and allied through the right channel, for wiidnowledge of

sectors like dairying. Growth of nation and ruraldifferent information sources are consulted and

person is poskle if such information is efficiently used by farmers. So it is very much necessary to
transferred to target group. Transfer of newdentify different information sources and channels
technologies to the markets is essential for thef animal husbandry information available to the

farmers to access better information. However adairy farmers and to locate the most créalib

information gap exists between the various sourcesources and channels so as to develop a suitable

of agricultural informéion and their potential communication strategy.

recipients (Nair, 2006). Often there is emphasis on MATERIALS AND METHODS

information gap based on social, economic amilhe study was conducted in the State of Punjab,

cultural characteristics of the recipients. Othe"ndia_ For the study, 250 dairy farmers with four or
factors accounting for the existing information gapmore than four d,airy animals were randomly

include ~language, _literacy, fon, - physical selected fromthe farmers visiting to veterinary

location, economic and soekuitural factors clinic of GADVASU attending various training

(Wesseler and Brinkman, 2003). Almost every :
programmes, animal welfare campzshu palan

aspect of dairy farming requires a substantial . :
) ) . mela (animal fair). The respondents were
exchange of information, communication

) ‘categorized as small {85 animals), medium (16
knowledge and skill transfer (McNamara, 2008).45 animals) and large (>45 animals) be basis of

Information mg come to farmers from various . . . . .

¥ _ herd size. The credibility of different information
sources. They may be personal, impersonal, .
o T i . sources measured through response categories as
institutional/noninstitutional, localitecosmopolite

highly credible, credible and not credible giving

or massmedia in nature. The appropriateness 0g,core 2 for highly credible, 1 for credible ando®

h r varies from enterpri nterpris” .
t_ese_ sou ces_ a _es om ente p. se toe .te Pl oncredible The data was collected thugh
situation to situation andrdm time to time.

personal interview on the basis of structured

Further, the credibility of information sources alsa . -
: _ . interview schedule. The data was statistically
varies with respect to their competency and .
trustworthiness. Hence, it becomes quite im Ortarz]atnalyzed With the help of mean score, percentage, Z
' ' q P test and ANOVA.

*E-mail: chauhan.manisha9@gmail.com



mailto:chauhan.manisha9@gmail.com

Frontier J. Vet. Anim. Sci.Vod, No.1 (Jan-Jung 2015 65

RESULTS AND DISCUSSION Credibility of Information Sources as Perceived
Socioeconomic Characteristics of Respondents: Py the Dairy Farmers: The data presented in
showed that most of the dairy farmers (39.60%y1f0rmation sources perceived by dairy farmers.
belonged to middle age group, i.e. age of4@1 Among mass media sources the mean score

years. Among them maximum (55.76%) were largé 1 - 3 9 NO.04) of credibility for
farmers and minimum (31.62%) were smallt© be maximum by dairy farmers. Significant
farmers. Dwivedi (1993) also reported that miajo difference has been observed between small,
of livestock owners (58.12%) belonged to middidnedium and large dairy farmers in relation to their
age group. Majority (27.00%) of dairy farmers haceredibility for Internet. The mean level (1.28+0.03)
education level up to highesecondary annly ©f credibility for o6Veterinary
4.80% farmers had their education up to graduatiof® be higher among all institutional sources as
Maximum (15.38%) large farmers and minimumcompared to other sources. Thisattributed to high
(1.71%) small farmers were educated up tointensity of influence and specialization of scientist
graduation. These results were in line with th@f university in the specific subject. Our findings
findings of Rajak (2005) and Sharma (2004). Mosg'® similar in line with Singh (1998) and Shareta
of the dairy farmers (54.40%) lived in joint family. &l (2008). A significant difference has been found
Majority (45.60%) of dairy farmers was having@mong small, medium andrge dairy farmers with
medium family size. Major ption (59.20%) of the Fespect to their credibility for Veterinary university
dairy farmers were having dairy as their mairfnd Krishi Vigyan Kendra (Farm Science Center).
occupation while 40.80% of dairy farmers wereAmong all norinstitutional sources, the mean score
having dairy as their secondary occupation. (0.83N0.04) for credibility of
Table 1. Personal Profile of the Respondent
_ o Category-wise number (N) of farmers Total
Sociopersonal characteristics Small Medium Large (N=250)
(n=117) (n=81) (n=52)
030 50 (42.73) | 34 (42.00) | 10 (19.23) 94 (37.60)
31-40 37 (31.62) | 33(40.74) | 29 (55.76) 99 (39.60)
Age (years)
>40 30 (25.64) | 14 (17.28) | 13 (25.00) 57 (22.80)
Mean+SE 35.37+1.15| 32.40+0.98 | 36.21+1.00 34.58+0.66
llliterates 30 (25.64) | 16 (19.75) 6 (11.53) 52 (20.80)
Primary 15 (1282) 7 (8.64) 3(5.77) 25 (10.00)
Education Middle 23(19.65) | 10 (12.34) 5 (9.62) 38 (15.20)
High school 17 (14.52) | 24 (29.62) | 14 (26.92) 55 (22.00)
Higher secondary 30 (25.64) 22 (27.16) 16 (30.75) 68 (27.00)
Graduation 2 (1.709) 2 (2.47) 8 (15.38) 12 (4.80
Family type Nuclear 51 (43.59) | 33(40.74) | 30(57.69) | 114 (45.60)
Joint 66 (56.41) | 48 (59.26) | 22 (42.31) | 136 (54.40)
Smal |l (04) 19(16.24) | 11(13.58) | 14(26.92) 44 (17.60)
o Medium (5-8) 53 (45.30) | 37 (45.68) | 24 (46.15) | 114 (45.60)
Family size
Large (>8) 45 (38.46) | 33(40.74) | 14 (26.92) 92 (36.80)
Mean+SE 7.96+0.32 9.09+0.45 7.42+0.49 8.21+0.24
Dairy as main occupation 65 (55.56) | 47 (58.02) 36 (69.23) 14 (59.20)
Occupation Dairy as secondary 52 (44.44) | 34 (41.98) | 16(30.77) | 102 (40.®)
occupation
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high then other source vah might be due to large Internet, veterinary university, family members
faith and trust of dairy farmers with their family. and pashu palan mela by the dairy farmers of
Gunawardana and Sharma (2006) and Efaial Punjab. Credibility for nofinstitutional sources
(2003) also reported similar findings. Among allwas found to be higher by small farmers as
extension activities the mean score (1.57+0.02) farompared to medium and large farmers.
credibility ofwadhighlyary feeliklity fan éntemét was found to be higher
farmers. This might be because it is most popular iy large farmers followed by medium and small
Punjab, since it is organized twice in a year in allarmers.

regional stations of Punjab. Singh (1998) also

reported the same.

Table 2. Mean (xSE) level of credibility for different information sources
perceived by dairy farmers

Information sources Small Medium Large Total F-ratio
Radio 0.50£0.04 | 0.48x0.05| 0.42+0.05| 0.48x0.02| 0.98
TV 1.05+0.06 | 1.20+0.06 | 1.15+0.05 | 1.12+0.03| 1.53
Mass media Newspapers 1.09+0.09 | 1.02+0.09 | 0.93+0.10| 1.03+0.05| 1.13
Magazines 0.19+0.04 | 0.34+0.03| 0.36+0.03| 0.28+0.01| 0.87
Internet 1.1440.06 | 1.47+0.07 | 1.54+0.06 | 1.39+0.04| 3.54*
Veterinary 1.410.05 | 1.26+Q05 | 1.0620.06| 1.28+0.03| 4.90*
university
Krishi Vigyan 1.26+0.06 | 1.06+0.06| 1.000.07| 1.13+0.03| 3.19*
Kendra
Institutional Dairy
sources Development 0.87+0.09 | 0.98+0.10| 0.87+0.13| 0.91+0.06| 0.78
Department
Dairy Co-operatives | 1.18+0.04 | 1.24+0.05| 1.38+0.05| 1.25+0.03 1.28
Friends 0.84x0.09 | 0.73x0.11| 0.64+0.13| 0.76x0.06| 2.07
Non-instituti onal Relatives 0.96+0.17 | 0.77+0.19| 0.66+0.21| 0.79+0.11| 1.57
sources Neighborers 0.84+0.14 | 0.76+0.17| 0.69+0.24| 0.78+0.10| 0.78
Family members 0.89+0.06 | 0.83x0.08| 0.73+0.07 | 0.83x0.04| 1.89
Training 0.75+#0.10 | 1.01+0.09| 1.30+0.10| 0.97+0.05| 1.18

Livestock shows 1.20+0.08 | 1.32+0.10| 1.30+0.11| 1.26+0.06 1.23
Animal Welfare

Ea)((;tt?\/ri]jieosn Camps 1.33+0.10 | 1.36+0.11| 1.51+0.10| 1.38+0.06 2.09
Pashu Palan Mela 1.51+0.04 | 1.59+0.03| 1.65+0.03| 1.57+0.@ 1.98
Lectures 1.37+0.09 | 1.38+0.10| 1.52+0.11| 1.41+0.06 1.19
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ABSTRACT

A study to evaluate the ameliorating effect of high grade bentonite on broilers induced with OchratoxinA-g0;
toxin (T-2) and their combinations was carriedt. Three hundred and thirty six dald Cobb broiler chicks were
obtained from a commercial hatchery and dietary levels of Ochratoxin (1.0 pgrpxin (2 ppm) and Higlgrade

Bentonite at 1.00 percent were tested in a completely randomized desigernfn5 wk, six birds from each
treatment were sacrificed and liver, kidney, gizzard, pancreas, spleen, bursa of Fabricius and thymus were
and weighed. The serum samples were analyzed for total proteins, uric acid, serum albumin, serunagtbltuir
activities of gamma glutamyltransferase (GGT), alanine amino transferase $ppJementation of 1.0 per cer
High grade Bentonite to OA, and OA plus2Ttoxin containing diets did not show significant improvement in bc
weight at all ages, bwtith T-2 alone fed group showed significant (P<0.05) improvement in body weight till fa
week of age. However, high grade bentonite supplementation at 1% did not improve cumulative feed consi
feed conversion ratio, mortality percentage, relatiegghts of lymphoid organs, serum biochemistry, serum prott
as compared to toxin fed group. It is concluded that high grade bentonite was not effective in counteracting tl
of toxins in broiler chicken diets.

Keywords: Ochratoxin, F2 toxin, Hich grade bentonite, Broilers.

It is estimated that as much as 25 percent of theffect in food products. The AF contamination of
worl dés cereal s ar e ¢ feeddtufsmhas keeénereported itotrange komol® to
mycotoxins while a higher percentage could b&500 ppb in commonly used ingredients and 34 to
contaminated with mycotoxins as yet unidentified115 ppb in mixed feed samples in developing
No region of the world escapes from these silertountries (Devegowda and Aravind, 2003).
killers and heir negative impact on animal Many methods such asse of microbial
productivity and human health is enormous. inactivation,  irradiation, mold inhibitors,
Fungi belonging to generdsperigillus, fermentation, physical separation, thermal
Fusariumand Pencillia mainly produce these inactivation, ammoniation, ozone degradation and
mycotoxins. Warmer climatic zones tend tosequestering agents have been tried for
succumb to aflatoxins and fumonisins, while cooledecontamination and remediation of contaminated
area with higher moisture are subjected tdfeedstuffs. Unfrtunately, most of these measures
ochratoxin, F2 toxin, zearalenone, vomitoxin, etc. are costly, time consuming and only partially
Among Aflatoxins (AF), AFB is the most effective. The practical implementation and
potent hepatotoxin having carcinogenic and seve@andardization of these approaches were found to
performance  depressive effects on poultryP€ difficult.
Aflatoxin ingestion leadso aflatoxicosis, which is One of the most encouraging approaches is
a chronic or acute condition characterized byhe addition of nomutritive adsorbent materials to
growth reduction, bruising, decreased feeadontaminated feed inorder to selectively bind the
consumption and feed conversion efficiencymycotoxin during the digestive process and make it
immunosuppression and mortality. The majoharmless to the feed. The major advantages of
adverse effects of aflatoxin lie in its residual toxi adsorbents include low cost, safety and the ease
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with which they can be addetb animal feeds Toxin Production: OA and T2 were produced
(Anjum et.al., 2011). Layered alumino silicatesusing pure culture oAspergillusochraceddTCC
such as bentonite are already availabld643 and FusariumsporotrichoidedTCC 1894
commercially for the detoxification of AF (Source: Microbial Type Culture Collection and
contaminated feedstuffs. Gene Bank, IMT, Chandigarh, 160 036, India)

Ashafeed, a natural raw material produce@™©wn on @ apekos agar and
from high grade bentonite is claimedposses high respectively.  Then OA and -1 toxin were
adsorption capacity due to high surface are&xtracted as described by (Rukmini and Bhat, 1978,;
However, ability of bentonite to bind mycotoxinsRomer, 1978) and quantified by thin layer
depends on " molecular arrangements and jtschromatography (TLC) as described by AOAC
geographic region of origin (Diaet.al., 2009). (1995).

Because the binding spectra of these substances Biet formulation: Basal diet was formated and
quite broad and nonspecific, nutritional componentsompounded to meet the nutrient requirements of
such as vitamins may also be removed. commercial broilers during the starter-§0wks)

Hence, the present stusiias conducted to (2895 kcallkg ME and 20.84% CP) and finisher
evaluate the ability of graded levels of Higtade (4-5 Wks) (2994 kcallkg ME & 18.58% CP) feed as
bentonite (ASHAFEED) in countering the adversé®r BIS standards. Chicks were providetlibitum
effect of ochratoxin, T2 toxin and combined feed and water throughout the study. To this basal
ochratoxin and T2 toxin in broilers. diet, required quantities of contaminated culture
MATERIALS AND METHODS materials were added to attain dietary levels of 1.0

) ) _ ppm of ochratoxin and 2.0 ppm ofZ'toxin to each
Experimental Anlmal.s and. DespnA total of ot the toxin containing diets, Highrade bentoite
336-day-old commercial broiler chicks (Vencobb), at 1.00% was added to prepare the different

were pr(?cured from. a local hatchery ’ divided aéxperimental diets.Compounded experimental diets
random into 24 replicates of 14 éebaving equal |, . .o analyzed for mycotoxin content by TLC
numper of males and females and threg Su%ethod. Feeding of test diets commenced at first
replicates wgre allotted to one O_f 8 dletaryday of age and continued till the termination of
treatments. Dietary levels of ochratoxin (1.0 ppm)experiment at fie weeks of age. Chicks were
T-2 to>.<|n (2 ppm) with or without H|ngrad§ vaccinated against Newcastle Disease (ND) on 7th
bentonite at 1.00 percent were tested in aay using F1 strain and against Infectious Bursal

completely ra_domlzed design manner, fqrmlng 4pisease (IBD) on 14th day using intermediate strain
total of 8 dietary treatments each with thre
replicates. Each replicate group of chicks housed in _ . _

. . . Data Collection:Body weight and fes intake were
an independent pen, conventional deep litter house.

A basal diet () was used to formulate seven otherrecord(_:‘d weeklyat the end of the trial, blood was

experimental diet$o contain ochratoxin (), T-2 CO"ECt?d |r; norf;epgrlnlzeld tubes(,jfrogm fSIX b:rds mb
toxin (Ts) or ochratoxin + T2 Toxin (Tg) or by each treatment (3 males an emales) by

supplementation of 1% HGB to the digtT,, T; punct;mng the brach|altv§|nﬁdugntg f(’;hhweek of
& Tg to contribute dietary treatment of, TT,4, Ts age. serum was separated after © to oupsras

. . . . the standard procedures of Calnetkal.,, (1992)
and T, respectively.Chicks in all the replicates N .
. . and was stored &t20 °C for subsequent analysis.
were reared up to five wkeof age under uniform

standard conditions throughout the study. BroodinThe |nd|V|o-IuaI serum samplles wFare gnalyzed for
. o otal protein, serum albumin, uric acid and the
was done till three weeks of age using incandescent

bulbs. Each pen was fitted with an automatic beﬁ‘CtiVitieS of gamma glutamyltransferase (GGT) and
type drinker and a hanging tubular feeder. Chick‘g\Iarlne amino transferase (ALT) using automatic

were provided continuous lighthroughout the analyzer. (BoehringerMannhein H'_taCh' 704
study automatic analyzer, Japan). The thideds were

sacrificed from each replicates as per the standard

oat me

?VentriﬁsBi ol ogical s, Bangal or
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procedures and after due permission from thaddition of 1.0 per cent HGB to diet containing OA,
Institutional Animal Ethis committeeand liver, T-2 or OA plus F2 showed no significant
kidney, gizzard, spleen, bursa of Fabricius andmprovement in body weights when compared to
thymus were extracted and weighed. The weightbeir respective unsupplemented groups. The
were adjusted to one kg live weight and thenability of HGB to protect chicks from growth
treatment means were calculated. depressing effectef OA , T-2 toxin alone and in

Statistical AnalysisThe experimental data were combination could be attributed to the inability of
subjected toone way ANOVA test by using the HGB to effectively access binding sites within the
General Linear Model procedure of Statisticalnter layer of the clay. Further, it has been shown
Analysis System (SAS, 2006). Duncan multiplghat a variety of functional property of clay i.e.
range test was employed for comparison of theation exchange capity, surface density, surface
means (Duncan, 1955). properties are critical for the immobilization of
RESULTS AND DISCUSSION diverse ligands. The results agree with previous

_ _ reports of Deviet.al., (2000)where Bentonite failed
Body weight: -~ Compared with control, dily , 5mgliorate the adverse effects of OA on body
weights were significantly (P<0.05) lower

5 s weights in young chicks.
beginning with first week for OA and OA plus2Z
Table 1: Effect of high grade bentonite (HGB) orbody weight(g) of broiler chickens (Mean® SE)

Experimental Diets Week
Treat Mycotoxin I(-Ilis/(’E)% | I 1] v \%
TO - - 135.200.34 | 314°2.17° | 615.62.22 | 1013194 | 13204.73
T1 - + 136.402.7% | 320.£1.50 | 617.93.56 | 10084.27 | 13276.00%
T2 OA - 80.401.10° | 111.93.28 | 231.5354f | 446.£3.77 | 562.24.15
T3 T-2 - 131.01.36* | 304.30.74 | 582.94.24 | 981.35.22 | 12823.69
T4 OA + 86.231.44 | 118.92.96 | 237.r3.5F | 432.53.44 | 610°5.1C
T5 T-2 + 133.102.54 | 306.51.48 | 608.72.45 | 996.66.05° | 1290°6.17
T6 OA +T-2 - 75.371.8F | 98.333.66' | 193.62.25 | 321.52.28 | 491.22.2¢
T7 OA +T-2 + 78.230.61° | 97.472.02' | 194.22.06' | 318.62.87 | 4933.6("

OA = Ochratoxin (1 ppm); -R = T-2 toxin (2 ppm)

Means within each column bearing common superscripts do not differ significantly (P<0.05)

Feed conversion ratio:Ochratoxin and 12 toxin

alone and in combination showed significant

gP<0.05) reduction in feed efficiency values as

compared to the control in all age groups. The

toxin, whereas highest body weight was recorded ip\oore_st f_eed efficiency was sgen N group fed with
combination of @ and T-2 toxin, whereas highest

control diet. Feeding OA and -Z toxin in o ] ]
o . — feed efficiency value was recorded in control diet.

combination to chicks caused a S|gn|f|cantIyP feed ) ffici ted with OA. T

(P<0.05) lower reduction of body weight gain than oor feed conversion etliciency noted wi '

either of the toxins alone durirtge studywhich is 2 and with OA+F2 _comb|nat|on at all ages seems
. . . to have been mediated through decreased nutrient
consistent with earlier reports (Manegat.al.,,

2010 and Mujahicet.al.,, 2012). The addition of Ulization, reduced amo acid, dry matter

1.0 per cent HGB to control diet {Tdid not show digestibility and energy utilization in broilers
. . . (Wafaaet.al., 2013).The results of present study
any significant effect on body weight gain as

compared to unsupplemented control die).(The confirmed the observations made by several

treatments, during third week forZ treatment and

this reduction in body weights continued
throughout the study. The lowest body weight wa
seen in group fewith combination of OA and -R



Frontier J. Vet. Anim. Sci.Vod, No.1 (Jan-Jung 2015 71

workers (Mujahidet.al., 2012 and Santirt.al., Organ weights: The weight of liver, kidney and
2003) for OAand T2 toxin (Diaz et.al., 2009). gizzard was significantly (P<0.05) increased in the
Addition of 1.0 per cent HGB to control diet groups receiving Ochratoxin A or-2 toxin alone
showed no significant improvement in feedor in combination, whereas the weight of pancreas
conversion ratio as compared to controlvas not significantly different among treatments.
group.Supplementation of 1.0 per cent HGB tdhese findings agree with the results of Verma
diets containing OA, R toxin alone and OA plus et.al.,, (2004) and Awad et.al., (2005). The
T-2 combination showed no sifjcant supplementation of 1.0 per cent HGB to control diet
improvement in feed conversion ratio values aand to dietscontaining OA and T2 toxin alone or
compared to their respective toxin groupsin combination did not bring about any reduction in
However, the FCR values of-Z and 1.0 percent weights of liver, kidney, pancreas and gizzard as
HGB combinations are comparable with that ofompared to their respective toxin control groups
control diet. The results of present finding on effecand groups fed with control diet.

of Bentonie on feed efficiency during aflatoxicosis \yeights of lymphoid organs: Compared with
are comparable to earlier observations of DeWhgse of control group, the relative weight of

et.al.,(2000). thymus was significantly (P<0.05) decreased in the
Table 2: Effect of high gradebentonite (HGB) on organ weights (g/ kg live wt.) of broiler chickens(Meah SE)

Treat | Mycotoxin H(;S Liver Kidney Pancreas Gizzard Spleen Bursa Thymus
T0 - - 21.0057 8.°P0.56 | 4.660.33 | 2333033 | 1.330.16| 20028 | 3.6603F
T1 - + | 2732033 | 80°05¢ | 43%033| 230057 | 166016 117028 | 3.660.3%
T2 OA 30.670.66' | 11.330.66° | 3.660.33 | 24.670.86" | 1.830.16 | 1.160.16° | 2.16°0.44
T3 T-2 28.0033° | 10.0057" | 466033 | 260057 | 1.830.16 | 1.330.16° | 1.830.16
T4 OA + 28.670.8¢ | 10.330.33" | 3.66°0.33 | 24.670.33° | 1.660.16 | 1.17°0.26" | 2.0°0.2¢
T5 T2 + | 2767033 | 933033 | 433033 | 2533057 | 1.330.16 | 1.660.16° | 2.660.16°
T6 | OA+T-2 30.670.66' | 11.170.16° | 339033 | 27.01.0° | 1.8%0.16 | 0.8330.16 | 1.8%0.16
T7 | OA+T2 | + 30.670.66' | 11.330.16' | 333033 | 27.170.8% | 1.830.16 | 0.8330.16 | 1.830.16

OA = Ochratoxin (1 ppm); R = T-2 toxin (2 ppm)
Means withineach column bearing common superscripts do not differ significantly (P<0.05)

Table 3: Effect of high grade bentonite on levels of serum biochemical parameters of broilgiidean © SE)

Treat | Mycotoxin (ch;g Se’“g O%Otei” Ser“g’j/:g“mi“ U(ng f:j‘f)'d GGT(UL) | ALT (UL
TO 2.930.13° 1.250.08 675.612.72 9.4°0.69 29.251.2
T1 + 3.040.24 1.460.12 677.£15.54 9.8°0.40° 29.781.7¢
T2 OA 1.880.02° 0.760.07° 1712.011.3¢ 15.91.5° 22.£1.27
T3 T-2 2.6(°0.06" 1.170.06" 1507.05.28 13.93 1.8 2551.3"°
T4 OA + 1.950.01 0.780.0% 1705.08.35 | 15.230.83™ 23.000.47
T5 T-2 + 2.670.14" 1.250.0% 1058.032.6F | 13.90.11 26.50.72°
T6 OA +T-2 1.840.03 0.780.07 1664.058.69° | 16.431.8 217119
T7 OA +T-2 + 1.790.008 0.780.07 1640.067.96° | 16.771.45 21.430.4%

OA = Ochratoxin (1 ppm); -R = T-2 toxin (2 ppm)
Means within each domn bearing common superscripts do not differ significantly (P<0.05)
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groups receiving Ochratoxin A or-d toxin alone Manafiet.d.,.,2009 ). The addition of 1.0 per cent
or in combination, whereas relative weights oto the control and diets containing OA2Tand OA
bursa and spleen were not altered. The findings pfus T2 toxin combination resulted in no
the study were comparable to the reports of Xusignificant improvement in GGT activity indicating
et.al.,(2010) and Jayaramet.al., (2012). Addition no protective effect of HGB on adverse effects of
of 1.0 per cent HGB to control, OA,-Z and OA mycotoxins. Similas, inclusion of HGB to diets
plus T-2 containing diets showed no significantcontaining OA, T2 and OA plus T2 combination
improvement in lymphoid organ weights asshowed a marginal but neasignificant
compared with theirespective toxin groups. improvement in serum ALT level.

Serum biochemistry: A significant (P<0.05) CONCLUSION

reduction in serum total protein, albumin andrpe results of the present study revealed that
increase in serum uric acid level was observed igypplementation of high grade bentonite at 1% of
OA alone and OA plus -B toxin combination fed giet was not effective in reducing the toxicity
groups. In T2 toxin alone treated group, sem uric resulting from either OA, @ toxin alone or a
acid values significantly (P<0.05) reduced fromeompination of OA and 2 toxin. Hence, further

control values at fifth week of age. The highestesearch is essential for preventing economic losses
depression of serum total protein, albumin angh noultry production.

highest increased levels of serum uric acid was
recorded in the group fed OA plus-2T toxin _
combination followed by OA and T2 toxin alone The authors are thankfud The Dean, Veterinary

fed groups, and it might be due to the impairmerit®/l€9e, KVAFS  University, Bangalore for
of protein synthesis by inhibiting 4RNA providing the basic facilities for the conduct of the
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ABSTRACT

A study was conducted to ascertain the prevalence of Cryptorchidism and its forrasprbsbeds of Karnataka. Th
data on Cryptorchidism and horn pattern of Mandya, Hassan, Bellary, Kenguri and Nondescript breeds of shi
collected from shepherdsd herds in the home trac
abdominal, inguinal and subcutaneous regions was studied in Hassan and Mandya sheep by Abattoir s
ultrasonography scanning. Cryptorchidism prevalence was highest in Mandya sheep (18 %), moderate in He
nondescript (6 %), and low in Bellay and Kenguri sheep (2.5 %). Bilateral cryptorchidism was significantly hic
in Mandya and Hassan sheep. Polled condition was found to be significantly associated with Cryptorchidism i
breeds studied. Cryptorchigstes retention was significhntigher in abdominal region compared to inguinal a
subcutanious region in both Mandya and Hassan breeds indicating involvement of defect in first phase of t
descent in these breeds.

Key words: Mandya Sheep, Cryptorchidism, Polled and Ultrasloun

Cryptorchidism isthe failure of one or both testesexamined for the scars on the scrotum to rule out
to be positioned in the scrotum at the time normalastration. Cryptorchid animals were classified as
for a species and is the most common genetic defdutateraland unilateral cryptorchids. The unilateral
of the male genital system. c@urrence of cryptorchids were further classified as right and left
Cryptorchidism in sheep leads to economic loss aratyptorchid based on the non descent of right and
decreased selection poteaht The knowledge of left testicles into the scrotum, respectively.
prevalence of cryptorchidism in different breeds A total of 325 Mandya, 863 Hassan, 538
helps to study its economic impact and position okenguri, 897 Bellary and 650 nondescript male
testicular retentiomelps to narrow down the searchsheep were physically examined and screened for
for the causative genetic defect in the physiologicglryptorchid condition. The minimum sample size
process of testicular desut. The information on for the reliable estimation of prevalence of this

prevalence of cryptorchidism in sheep breeds Qiondition was calculated based on the formula
India in general and sheep breeds of Karnataka gien by Daniel (1999).

particular is scanty. Among the sheep breeds of
Karnataka, Mandya breed is said to have high rate n=
of cryptorchidism and found to beehmajor cause
for decline in its population (Bhatia and Arora,

NZZP(1-P)
d2(N—-1)+z2P(1-P)
where n = sample size

2005). Hence, the present study is undertaken to N = Population size

study the incidence of cryptorchidism and its forms P = Expected prevalence or proportion

in various sheep breeds of Karnataka, India. 7 = 7 statistic for a level of confidence
MATERIALS AND METHODS d = precision (if precision is 5%, d = 0.05)

The preVaIence Of Cryp'[dnldlsm was Studied in The proportion Of different positions Of

the sheep breeds of Karnatakaz, Mandya, retained testes was studied based on gt
Hassan, Bellary and Kenguri. The data wafouse survey data and ultrasound scanning. From
obtained from the shanégdughter hBudedsurled HatAE 740afd 46 kaReS kofS
their respective breeding tract. The sheep of sijjjateral cryptorchid condition was detected in
months old and above age were considered quIandya and Hassan sheep, respectively. The
study. The sheep scrotal region was palpated argbsition of testis between kidney and internal
examined for presence of testicles. The males Wi'ihguinal ring wa considered as abdominal,

no palpable testicles in scrotum were furthepetween internal inguinal and external inguinal ring
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(within inguinal canal) was considered as inguinaGENMOD procedure ofSAS. The significance
and testes retained in subcutaneous region at tlevel of 0.05 was considered for the study.
entrance of scrotal sac was considered as RESULTS AND DISCUSSION

subcutaneous. ) )
The Daniel (1999) method of sample size
The ultrasonogray was performed on 10 ggiimation for the study of prevalence at the

and 15 bilateral cryptorchid sheep belonging % ssumed precision of 0.05, with the maximum

Hassan and Mandya sheep respectively. Theected prevalence of 20 % was 246 animals.

cryptorchid sheep were starved over night. Thﬂence, sample size of more than 246 male sheep
wool around sub lumbar area, right and left flank, 4 about one percertf the population was

and caudO/entraI.region was shaved to falz-filie considered for all the breeds under study. The
ultrasound scanningd portable, Bmode, real time precision values of the prevalence study for

scanner fitted with a 7.5 MHz,

linear arrayy andya, Hassan, Kenguri, Bellary and nondescript

transducer was usedAfter applying acoustic gheen were 0.043, 0.026, 0.034, 0.026 and 0.031,
coupling gel, the transducer was held parallel to thr%spectively.The sample size studied, prsion of

long axi_s of the animal for longitudinal images antipe study and prevalence of cryptorchidism of
perpadicular to the spine for transverse |magessheep breeds of Karnataka is given in Table 1.

Table 1: Various forms of cryptorchidism and polled condition in different sheep breeds of

Karnataka
Breed Precision | Cryptorchid Bilateral Unilateral Right Left Polled Polled
of study % (No.) Cryptorchid | Cryptorchid | Cryptorchid | Cryptorchid Normal Cryptorchid
Mandva| 0.043 18.18 94,924 05.088 66.67* 33.33% | 83.83*# 94,928
Y ' (59) (56) (3) (2 (1) (223) (56)
Hassan | 0026 4.98 81.4GA 18.60:8 62.50% 37.50® | 2598 °A | 88.37°
' (43) (35) (8) (5) (3) (213) (38)
kenauri | 0.034 2.47 46.14 53.88 57.14% 42.86% | 12.00°" 84.62°
g ' (13) (6) (7) (4) (3) (63) (11)
Bellar 0.026 2.79 44.00¢ 56.00 64.29" 35.718% | 07.00°" 84.008
Y (25) (11) (14) 9) (5) (61) (21)
ND 0.031 5.38P 65.7F4 34.29°8 58.33% 41.67% | 20.65°4 85.71°8
' (35) (23) (12) (7) (5) (127) (30)
Values are presented as percentage (number). 5
Values with different uppercase superscripts between paired columns differsignant | y at U =

Val ues

wi t

h different

| owe

The animals were positioned in lateral recumbancyv

i

r case

The present study

and the kidneys were imaged from the uppermo&(Iandya sheep had a cryptorchid prevalence of

or the dependent side. After locating the kidney<:8-15 Per cent under field conditions which is

the testes were searched from the caudal border

superscripts

wi t

revealed that the

similar to the finding ofsovindaiah (2006). Among

the kidneysto downwards. The area around thdN® genetic groups studied, the prevalence was

scrotal neck was examined followed by the inguinatl1
region before moving cranially to the are
surrounding the bladder and bladder neck.

Statistical

analysis for
prevalence, unilateral and bilateral cryptodism,

right and left cryptorchid, and association of polle
condition with cryptorchid among different breeds
were studied by Wald clsquare analysis using

differences

Bellary
cryptorchidism at around 2.5 per
differences in the cryptorchid prevalence rate
Cbetween breeds was found to correspond with the
differences in the sheep breeds based on

in

sheep

had

lesser

ighest among Mandya sheep followed by Hassan
aand local nondescript sheep. Further, Kenguri and
prevalence

centhe

of

discriminant function analysis of morphometric
traits as studied by Yadaat al. (2013). Thus the
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differences in morphologicaheasurements among study, scur were considered as horned. The
breeds might be one of the factor responsible f¢proportion of animals with polled condition was
differences in prevalence rates of cryptorchidism ihighest in Madya breed (83.83 %), followed by
sheep breeds studiedMandya sheep, which has aHassan (25.98 %) and nondescript sheep (20.65 %).
typical morphology of a compact body with aMajority of Bellary and Kenguri sheep were horned
typical reversed tshape wedge from ¢hrear with only 7.0 per cent and 12.0 per cent of males
(Acharya, 1982), needs to be evaluated for itbeing polled. The proportion of polled animals
possible role in retention of testes and thus one among cryptorchids was sigicantly more

the causative factors for higher prevalence ccompared to the polled among normal males in all
cryptorchidism in the breed. the breeds under study.

Bilateral cryptorchidism was significantly Position of retained testes was studied in
higher than unilateral cryptchidism in Mandya, Mandya and Hassan sheep by ultrasonography
Hassan and nondescript sheep, whereas no stand slaughter survey methods. Slaughter data
relation was observed in Kenguri and Bellary sheerevealed significantly more testiarl retention in
breeds. Variable proportions of bilateral toabdominal region compared to inguinal and sub
unilateral cryptorchidism have been reported iicutanious region in both Mandya and Hassan
various breeds of sheep. From the presentystimd breeds (Table 2). Similar higher abdominal
earlier literature, it is observed that bilateral tcretention of testes in sheep has been reported by
unilateral cryptorchid ratio is more in the breeddianas and Deligiannis (2002) and Smith al.
with higher prevalence of cryptorchidism and the(2012) in doattoir studies.
ratio decreases with prevalence.

Table 2: Proportion of different positions of testicular retention in cryptorchid sheep of Mandya
and Hassan breeds

Abdominal Inguinal Sub- cutanious Total
C
Ultrasound g?zgg 1(233(: ?OC) 30
Mandya Slaughter house 9(1221\ 88)8 ((()3:) 24
a a a
e B
Ultrasound (i5) (;1) '(1) 20
Hassan Slaughter house 7(13;;1: 2(11'8;:1 6(3)2: b 46
Totl 2 2121 5% o6

Values are presented as percentagenper).
Values with different uppercase superscripts within rows differ significantly.
Values of breed total of a column with different lowercase superscript differ significantly

Among unilateral  cryptorchids, the Transabdominateal timeultrasonography
proportion of right cryprchids was significantly scanner fitted with a 7.5 MHz, linear array
higher than left cryptorchids in all the sheep breed$ansducemwas found to be effective in identifying
studied. Similar observations in sheep have bedRe position of testicular retention in shedhe
reported by Lainas and Deligiannis (2002) andultrasonography method of detecting the positibn o
Smith et al. (2012), but the reason for preferentialtestes was found to be equally effective as the one

right testicular retentiom sheep is not known. based on slaughter data, and hence can be
effectively used in diagnosis of cryptorchids in

Depending on the horn or polled o ) ! _
phenotype, sheep studied were categorized infﬁrms. The significantly higher abdominal retention

homed, scur horned, and polled. In the preselc.)Lf testes observed in Mandya breed as compared to
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Hassan kwed may indicate occurrence of mord.,ainas, T.H. and Deligiannis, K. (2002).
abdominal retention in breeds with higher Cryptorchidism in the Karagouniko breed

prevalence of cryptorchidism. Further, defects in of sheep and its economic consequences.
transabdominal phase of testicular descent may be

the prominent cause for cryptorchidism in both
Mandya and Hassan breeds oféap.
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ABSTRACT

Peda is a popular indigenous product, traditionally prepared by blending withakldosugar and is rich source «
energy and protein. Numerous varities of peda are manufactured and are available in market .In this investi
attempt was made to develop Lactose Hydrolysed Peda to meet Jattdseant consumer who are unabledigest

lactose due to absence of enzyme lactase. Initially whole milk was hydrolysed to 25, 50, 75 and 100 %
hydrolysis and khoa was prepared. Among the different levels of lactose hydrolysed khoa the best sele
comparable with control was5%2 lactose hydrolysed khoa.The 25% lactose hydrolysed khoa was utilized ft
preparation of lactose hydrolysed peda andwere packaged in Parchment paper/LDPE and Metalized polyes
were subjected for storage studies at ambient temperature (30@Ss€ss the effect of storage condition, they w
analysed for Free Fatty Acid, Peroxide and Overall acceptability. From the studies it was evident that
hydrolysed peda packaged in metalized polyester had the storage stability of 3 weeksrattamperature.

Keywords: Lactose, Lactose Hydrolysis, Khoa,Peda

India stands first in milk production comprising The quantity and production of peda
nearly to 140 MT, Only 46% of milk produced isexceeds any other indigenous milk based sweets
consumed as liquid milk.Milk is a wholesome foodutilizing khoa as a raw materidPeda is a popular
which provides excellent suppotbwards human indigenous product, traditionally prepared by
nutrition and contains balanced quantities oblending with khoa and sugar and is rich source of
required nutrients such as protein, fat, mineralgnergy and protein.

carbohydrate and vitamins. Lactose is an important  The main focus of research was to develop

carbohydrate and milk sugar present in milkmethod for preparation of lactose free product for

Lactose intolerance is a preceding problem faned |actose intolerance individals. Such products

humans from decades. The clinical entity callegzn pe prepared from either physical removal of

lactose intolerance i SactoRd ¥RNW & medbrafd @&hnoldgf or by 0 W

|l act ase activityo. Lact ﬁygrgwsig Bit1&to iR bCik coirréspon%iingh eal th

condition in which body is incapable of digestingmonosaccharaides glucose and galactose.

llactose due to deficdi ephgaby Bd lacBseZivtdfant indifidudsS €an ( b

galactosidae) If the amount of lactose ingestedconsume milk and milk products instead of

exceeds hydrolytic capacity of available intestinaJ:eaSing milk consumption. With this proposal an

lactase, a portion of lactose remains undigested aﬂq,estigation was conducted with the following

is transported in to large intestine. objectives:
On reaching large bowel, the undigested 9 To

lactose is degraded by bactegalzymes, leading to

osmolality of intestinal fluid and thus water from

the tissues in to the intestines and generates organic

acids, carbon di oxide and hydrogen .These

products together with large amount of water drawn

optimise the process for the
development of Lactose Hydrolysed milk
and Khoa

To develop the process for Lactose
Hydrolysed Peda

in to intestine are responsible foarious symptoms 1 To study the sheitability of standardized
such as cramps, diarrhoea, abdominal pain, loss of products using selected packaging
appetite, nausea, vomiting, heart burn to head ache materials.

(Fondenretal 2000).

*Article is part of M.Sc Thesis submitted by the first author
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MATERIALS AND METHODS Statistical Analysis The results (average of three

Cow mik was procured from studentstrails) were statistically amgded as per the

Experimental Dairy Plant (SEDP) Dairy ScienceProcedure of Sundarrat al., 1972 by testing for
College, Hebbal, Bangalore. significance using CRD (completely randomized

design) and randomized block for one way and

Enzyme  Lactozym 3000L type HRG .
HNO-WEly analysis.

manufactured by Novo Nordisk, Denmark was use

for hydrolysing lactose present in cow milk. Flowchart ~ for  Preparation  of  Lactose
. . Hydrolysed Peda: Whole milk Y Standardizatin
Enzyme Concentration : The enzyme

0, 0, \/ . . °
concentraion of 0.3,0.5 and 1.0mil wasoPPAT & 8.5%SNFY - Pasteurization (72°C
standardized /15 s)Y Cooling (40°C)Y Addition of enzyme

, . (LACTASE 1ML /L) Y Incubation (40°CY 25%
!ncubatilon 'Temperature . The effect of (30 MIN)/ 50% (60 MIN)/ 75% (180 MIN)/ 100%
incubation timetemperéure on degree of lactose (30 MIN)Y Lactose Hydrolysed MilK (OPEN

hydrolysis in milk was studied .In this set OfPAN EVAPORATION WITH CONTINOUS
experiments, 3 levels of temperatures 20, 30, 40 °§TIRRING & SCRAPPING) Y Lactose

were studied. The Percentage of lactose hydrolysﬁydrolysed Khoa (25%) Addition of sugar @
were studied every 30 min up to maximum duratiorio% ¥ Kneading (50° C)¥ Cooling (30° CY

of 5h. Moulding Y Packaging (Metalized Polyest¥r)
Degree of Lactose Hydrgysis Lactose contents of | actose Hydrolysed Peda
milk and the residual lactose after hydrolysis were RESULTS AND DISCUSSION

determined calorimetrically by the method OfTh foct of incubati timte i
Nickersonet al (1976). e effect of incubation timeemperature on

o ) degree ofactose hydrolysis in milk was studied .In
Process opt|m|zat|on. for preparation of lactose this set of experiments 3 levels of temperatures 20,
hydrolysed peda: Milk sugar was hydrolysed to 30, 40 °C were studied. The percentage of lactose
25,50,75 an10B using enzyme, @ 1ml/ L at 40°C hydrolysis were studied every 30 min up to

and incubating for 30,60,180 and 300 minmefhaximum duration of 5h. Fromthe result obtained it

respectively. Lactose hydrolysed milk of all fourWas noted thaboth temperature and duration of
levels was used to prepare lactose Hydrolysed khoa. .00 had significant effect on degree of
.The best suited khoa was selected for

i thf‘:élctose hydrolysis. Lactose hydrolysis levels of
preparation of Lactose Hydrolysgueda

25,50,75 and 100% levels were attained at a
The Chemical analysis It was determined as per constant enzyme concentration of 1ml / litre at a

ISI: SP 18 (Part Xl 1981) FFA was determined a@mperature of 40 ° C incubatéal 30,60,180 and
per the procedure of Ramamurthy, 198300 minutes respectively.

respectively. Peroxide value was estimated as per The Lactose hydrolysed milk of all 4

the procedure outlined in I5: 3508 (1966). levels was used for khoa preparation. It was evident
Sensory Analysis: The sensory analysis wasthat Lactose Hydrolysis had significant effect on
carried out by Goint hedonic scale the sample washemical composition, physiethemical
served to to a panel of judges to adjudge the qualipharacteristicsand sensory attributes of khoa.
of product. Among the different levels of lactose hydrolysed
Storage studies The best selected Lactosekhoa the best selected and comparable with control
Hydrolysed Peda was packaged in Parchemewas 25% lactose hydrolysed khoa. The 25% lactose
Paper (20x20cm) / LDPE (23x&ih) and Metalized hydrolysed khoa was utilized for the preparation of
Polyester (23x12.5cm) for four weeks at roomlactose hydrolysed pedandwere packaged in
temperature ,at a regular interval of three days tiearchment paper/LDPE and Metalized polyester.
samples were subjected to sensory and chemichhey were subjected for storage studies at ambient
analysis. temperature (30°C).To assess the effect of storage
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condition, they were analysed for Free Fatty Acidmolds by intermediary compounds of maillard
Peroxide and Overall acceptabilityerom the reaction especially HMF,which have been shown to
studies it was evident that lactose hydrolysed pedwve antibiotic activities again&acillus subtilis,
packaged in metalized polyester had the storadectobacillus and Staphylococcusstrains( Sahni
stability of 3 weeks at ambient temperature. and kumar,1988). Similar rel was observed by

Effect of type of Packaging Material on FFA(% Prakash and Sharma (1984a), Balasubramanya
oleic acid) content of lactose hydrolysed peda (1988) and SharanaGouda (1996) for lactose
during storage: It is evident from Tablel that the hydrolysed khoa and kalakand respectively.

FFA content of lactose hydrolysed peda were 0.1Bffect of Packaging Material on Peroxide

in both the packaging material viz Parchmentontent (miliequivalents ofy »/kg fat) of lactose
paper/LDPE and Metalized Polyester at ambierttydrolysed pedaduring storage: As it could be
temperature on first day of storage. The FFAbserved from Table 2 that peroxide content of
increased progressively dog the successive 25% lactose hydrolysed peda packaged in two
weeks of storage. The FFA content packagepackaging material viz Parchment paper/LDPE and
inParchment paper/ LDPE were 0.38 and 0.58%fetalized Polyester were zero on the initial day of
oleic acid for first and second week of storage anstorage. The peroxide contentm#da packaged in
later on in third week the product was discarded?archment paper/LDPE was 1.45 and 2.72 mili
Similarly the FFA content of peda packaged irequivalents of oxygen/kg of fat during first and
Metalized Polyester had storage stability of 3 weeksecond week of storage at ambient temperature as
with 0.30,0.49 and 0.67 % oleic acid during firstagainst 1.37,1.93 and 2.99 for peda packaged in
second and third week of storage. The stasticatetalized polyester during first, second anddhir
analysis confirmed that FFA content significantlyweek of storage respectively. There is significant
increased and type of packaging material hadhcrease in peroxide value and type of packaging
significant effect on FFA content of peda during material had significant effect on per oxide content

Storage. of lactose hydrolysed peda during storage
Table-1 Effect of type of packaging material on  Taple-2 Effect of packaging material on
FFA (% oleic acid) content of lactose Peroxide content (miliequivalents of ./kg fat) of
hydrolysed peda during storage lactose hydrolysed peda during storage
Storage FFPA% oleic acid Peroxide content
period Parchment Metalized Storage (miliequivalents of ,y/kg fat)
(Weeks) paper/ LDPE Polyester period ’ " —
(Weeks) LDPE/parchment Metalize
0 0.18 0.18 paper Polyester
1 0.38 0.30 0 0.00 0.00
2 0.58 0.49
1 1.46 1.37
3 0.67
2 2.72 1.93
4 J— J—
CD Packaging materid.008, CD Time 0.005 3 2.99
The FFA as expressed in terms of % olei¢ 4
acid increased significantly during storage atCD Packaging materig.37, CD Time 0.23
ambient temperature irrespective of packaging The increase in peroxide value was

material .However, the extent of increase in FFAomparatively slow in case of metalized polyester,
content was slower when packed in metalizeghis could be attributed to fact that metalized
polyester than Parchment paper/ LDPE which hagpyester has lower oxygen and water transmission
storage stability of 3 and 2 weeks respectively. Thgyte than PE that prents rancidity and oxidized
lower FFA content in lactose hydrolysed peda ijayours apart from inhibiting the absorption of
mainly due to mhibition of growth of yeast and foreign odours and discolouration (Goyal and
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Rajorhia, 1991) apart from this the browninggalactose upon lactose hydrolysis which has more
intermediates,HMF leads to the formation ofwater binding property. The result was in close
naturally occurring antbxidants ( Sahni rmd agreement with Prakash and Sharma (1984a) and
Kumar ,1998). prajapatietal (1986).

Effect on type of Packaging Material on overall CONCLUSIONS

acceptability of lactose hydrolysed peda during | actose Hydrolysis is a health issue faced by
storage The results on effect on type of packagingyijllions of people around the world .Adressing this
material on overall acceptability of Iactoseprob|em is required and a challenge to
hydrolysed peda during storage are depicted iachnologists. Hydrolysis of milk sugar réssthis
Table 3. The overall acceptability of lactoseang results in many benefits .The resultant Lactose
hydrolysed peda decreases as the period of storag@drolysed Khoa opens a wide option to be used in
increases. On the initial day of storage thescore W@Sany of dairy products such as PeBlarfi, Gulab
8.26 later on the scores decreased in subsequ8Binun etc. as a base material for preparation and
weeks for LDPE/ Parchment paper packaged pe@gso supplements Lactose Intolerant Indiils.
from 7.16to 7.00 during second week indicating| gctose hydrolysed peda offers a wide opportunity
the storage stability of two weeks after which thgor the producers and consumers specially lactose
product was unacceptable. Whereas,for pedgiolerant individuals. By utilizing lactose
packaged in metalized polyesteThe scores hyqrolysed khoa, for peda preparationthe addition
awarded were 8.20,8.00 and 7.90 during firsipf sugar can also be reduced from 30 % to 10% as
second and third week of storagespectively, the hydrolytic end products glucose and galactose

indicating storage stability of 3 weeks. The resulgontributed to the natural sweetness this in turn
also reveals that there was significant difference ife|p to overcome hypoglycaemia.

overall acceptability between various storage

i Apart from this, the adoption of
periods.

standard packaging materials and techniques both
overall acceptability of lactose lydrolysed peda improve productivity and keeping quality of the

during storage
g g product. This in turn shoots up the national and

Storage Overall acceptability international trade that can contribute to stabilize

period LDPE /parchment Metalized .

(weeks) paper Polyester economy of the nation.
0 8.26 8.26 REFERENCES
1 716 8.20 Balasubramanyam, B.V. (1998): Advantage of low
5 200 8.00 lactose milkindian Dairymam(0(4):189191.

Fonden, R., Mogense, G., Tanaka, R. and Salminen S.
3 7.90 (2000): Fermented milks and Lactic acid
4 Bacteria in intestinal disordeifSF: 352:78.
cp Packaging materidl.04 Goyal G.K. and RajorhiaG.S.(1991): Role of

Modern packaging in markeg of
indigenous dairy productsdian food
IndustryJuly-August.3234.

The overall acceptability scores for
lactose hydrolysed peda reveals that the
acceptability decreases significantly as storage )
progress. Peda packaged in metalized polyester hh% SP: (1981): ISI -Hand Book of F(?Od Analysis.
better acceptability which resulted in storage Par'F X_I' Dairy Products. Indian S_tandard
stability of 3 weeks without any texturahanges or Institution.Manak Bavan.New Delhi.
alteration in flavour profile .This could be due toKenney and Bassette R. (1959): Detection of
HMF and lower water activity of product due to Intermediate Copounds in early stages of

generation of extra molecule of glucose and browning reactions in milk products.
Journal of Dairy Sciencé2:945960.
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ABSTRACT

Rabadiis an indigenous natural lactic acid cereal based fermented beverage most popular in few regions
(Haryana, Punjab & Rajasthan). The technology of manufacturing of acceptabtadeeinvolves; mixing of 2% 24h
germinated wheat flour in skim milk, heating to 90°C/15 min, cooling to 37°C, inoculating with NkBB§oghurt
culture (2%), followed by incubating at 37°C34r till curd attain final titratable acidity of about 1% lacticid. The
curd thus obtained is mixed with pasteurized stabilizers solution (0.15, 0.6% of CMC & Pectin respectively’
ratio of 2.5:1, salt (0.7%) and spices (roasted cumin and black pepper at 0.1% each), then blended and p.
(80°C/15 secjollowed by hot filling in presterilized glass bottles (200ml), immediately cooling to 4°C and storin
6+1°C. The optimized product contained 9.81, 5.73, 2.54, 0.28, 1.38, and 0.76% of total solids, carbohydrates
fat, ash and lactic acid, @actively. The microbiological quality of the optimized product was excellent (Colifo
and yeast & molds counts were nil). The type (24hr germinated wheat flour) and level of wheat flour (at 2%) e:
highly significant effect on overall acceptablyilif the beverage

Key words:- Rabadj Milk, Wheat flour and Yoghurt culture

Cereals are staple foods and are important sourceslian subcontinent. They have different names in
of nutrients in bothdeveloped and developing different areas such as Kishk in Syria, Palestine,
countries. Cereals contribute approximately 50%ordan, Lebanon and Egypt; Kushik Iran and
calories, and providing proteingéreal proteins Iraq; Tarhana in Turkey, Trahanas in Greece and
contribute the major protein source for much of th&®abadi in India. For the manufacture of these
world populatiof), dietary fibers, minerals and products generally butter milk or whey or curd and
vitamins required for human healtCereals can be wheat flour/parboiled cracked wheat are used. In
used as either alone or incorporating fruitsaddition, tomato paste, red peppers, onionsjgarn
vegetables, legumes, and/or milk solids. Milk, curdgarlic and other vegetables and spices may be
butter milk, whey addition has complementary an@ddded along with salt with various combinations
supplementary effect on cergabteins. Among the and percentages.

cereals, wheat represents the most i@t staple  Table 1. Physicochemical composition of wheat

food for human beings. Wheat has unique Source: Suhasiré al., (1995)

nutritional and functional advantages. Wheat Constituents Value Consmluem_s Value

contains 13.20i 13.34% total and 3.4 3.549 | -000Kemel 51005117 | Ascomicadd | e
. , . weight (g) (mg %)

soluble dietary fiber (Table 1). Consumption of —

food taining diet fib is beli d to ol 1000Kernel 35 50135.66 Thiamine 0.27

oo. s con §|n|ng ie gry ibers is .e ieved to play @ me () 50'35. (g %) :

major rolein preventing or reducing some of tht:Rensity @) L4415 Ribollavin (mg %) | 0.07

diseases such as constipation (Gastro intesti
disorders), hypertension, hypercholesterolemi
diabetes and colon cancer (Ahmet Ayetr al,
2005).

Fermentation is one of the simples

methods of food preservatiofihe fermented wheat| Dietary fiber (%)
; ; Total 13.2013.34 Calcium (mg %) | 93.40
based milk products are extremely popular in man " Soluble 3.40i 3.54 g7 :

Balkan, Mediterranean, Middle East countries and Phosphorus (mg %)| 355.40

AssistanManager, Quality Control, Tumkur Milk Union Ltd., Tumk&72201, India.

2Assistant Professor, Dept. of Dairy Engineerin§C, KVAFSU, Hebbal, Bengalu$60024, India.
®Principal Scientist, Division of Dairy Technology, NDRI, Karnal, Haryd82001, India.
“Scientist, Division of Dairy Chemistry, NDRI, Karnal, Haryah®2001, India.

" Corresponding Author, Hnail:- raju.ndri@gmail.com

K;:I“-l'ardness(Kg/cr?r) 131016.00 | Niacin (mg%) | 2.62
Proteing%,Nx5.77) | 12.4013.10 Iron (mg %) 7.25
Crude fat (%) 1.86'1.87 Copper (mg %) | 0.69
Starch (%) 72.0073.90 | Zinc(mg%) | 2.57
Manganese(mg %)| 4.26
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Rabadi is one such product that isWheat flour: Fresh and clean heat grains (Var.
prepared and consumed in few regions of IndigVH 343) were procured from the local market,
(Haryana, Punjab and Rajasthan) by mixing th&arnal town. Rw wheat flour; Wieat grains were
surplus buttemilk with cereal flour, fermenting the cleaned, washed and dried at 50°C. The ddrie
mixture at elevated temperatures (35 40°C) grains were ground and sievederminated wheat
during summer months for # 5hr, cooking the flour (24, 48, 72hr):Wheat grains were cleaned,
fermented mass and diluting the gelatinized massashed, steeped at 25°C for 17hr (Wheat and water
with water. Salt and spices are added befor&2 ratio), and germinated at 25°C for 24, 48 and
serving. The quality oRabadivaries considerably 72hr, respectively in a wet muslin cloth.
as the manufacturing procedures practiced at hom&erminated grais were dried in oven at 50°C for
are not standardized which results in low yield24hr. The rootlets were removed by rubbing. Dried
poor quality and wide varying composition in thegerminated grains were ground and sieved. The
final product. Moreover, traditional method is notwheat flour thus obtained was kept in an airtight
suitable for largescale productiorand there is no container. The chemical composition of wheat flour
reported work on wheat bas®hbadiand method used is shown in Table 3.

of manufacturing it on commercial scale. Thereforegi,ter culture: NCDC-167 (mesophilic mixed
this project was undertaken to develop a technology, ;i culture) and NCD@63 yoghurt culture

for the manufacture oRabadilike beverage by (gyreptococcus thermophilus and Lactobacillus

utilizing wheat and skim milk solids inidhly bulgaricuy were procured from National

uniform, safe and organoleptically acceptable formCoIIection of Dairy Cultures, Dairy Microbiology
MATERIALS AND METHODS Division, NDRI, Karnal.

Skim milk: Fresh skim milk of 0.1 to 0.2% fat was Stabilizers: Pectin pure (Poly D - Galacturonic Acid

collected. Chemical composition of mixed skim mi||(|\/|ethy| Ester) was procured from Central Drug House
was analyzed as per the BIS procedure describedpfivate Lt, New Delhi. Carboxy Methyl Cellulose

1S:1479, Partl (1964)is shown in Table 2. (CMC) low viscosity was procured from Titan
Table 2. Proximate chemical composition ofskim milk ~ Biotech Itd., BhiwadB01019 (Raj.).
] Range Salt and spices:Salt, cumin,and black pepper:
constituents Myinim | Maxmum | A\Verage Fresh commercially available salt (NaCl) AR grade
Total Solids (%)| 8.47 9.10 8.73 procured from Titan Biotech ltd., Bhiwa@D1019
Fat (%) 0.10 0.30 0.20 (Raj.). Cumin and Black Pepper were purchased
Protein (%) 3.32 3.64 3.46 from a reputed dealer, Karnal. Cumin and black
Ash (%) 0.75 0.81 0.78 pepper were roasted, ground, sieved andedtdam
Acidity (%LA) 0.144 | 0.153 0.15 airtight containers separately.

Note: All values in above table are average of tireggicates.

Table 3.Proximate chemical composition of raw, 24hand 48hr germinated wheatflour

RWF 24hr GWF 48hr GWF
. Range Range Range
Constituents
Min Max Avg. Min Max Avg. Min Max Avg.
Moisture (%) 9.08 9.54 9.35 6.13 6.70 6.42 6.02 6.21 6.12
Fat (%) 1.89 1.95 1.92 1.90 1.87 1.89 1.66 1.85 1.76
Protein (%) 11.85 12.0 11.93 11.83 11.76 | 11.80 11.69 11.50 11.61
Ash (%) 1.46 1.51 1.48 1.40 1.41 1.41 1.39 1.41 1.40
0,
Carbohydrate (%) | 757, | 750 | 7532 | 7874 | 7826 | 78.48 | 79.24 | 79.03 | 79.11
(By difference)
Note: All values in above table are average of three trials.

RWF Y Raw Wheat Flour,
GWF Y Germinated Wheat Flour
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Analysis methods: Yeast and Molds count: Yeast and Molds counts
Sensory evaluation of beverage: Sensory Were estimated by employing on Yeast and Mold
evaluations of different formulations were carriec?9a" (Marshall, 1993). Counts werede after 3

out by a panel of trained judges using 9 pointr’ days of incubation at 30°C and reported as Yeast
Hedonic scale (Peryam and Pilgrim, 1957). Th&"d Molds per mi of the sample.

best formuhtion was selected on the basis oMethod of manufacture: The technology of
sensory evaluation. manufacturing of acceptable beverage involves;

Statistical analysis: The data obtained through MiXing of 2% 24hr germinated wheat flour in
experiments were subjected to statistical analysis &M Milk, heating to 98C/15 min, cooling to
arrive at valid and meaningful inferences. The datd’ C» inoculating with NCD€63 yoghurt
obtained in this investigation were subjected Culture (2%), followed by incubating at 37°G/4
CRD, RBD. The ANOVA thus obtained was 2hr, till curd attain final titratable acidity of

utilized to calculate the CD (critical difference) by2P0ut 1% lactic acid. The curd thus obtained is
using formula as below: mixed with pasteurized stabilizers solution

(0.15 0.6% of CMC & Pectin respectively) in
_ |2xEmss the ratio of 2.5:1, salt (0.7%) and spices
C.D= X tvalue .df .
n (roasted cumin & black pepper at 0.1% each),
Product analysis: The formulated product was then blended and pasteurized (80°C/15sec)
analyzed for chemical composition andfollowed by hot filling in presterilized glass

microbiological analysis as per standard procedurebottles (200ml), immediately cooling 4°C and
ystoring at 6x1°C.

Total solids:- Total solids content was estimated b
gravimetric method as per the BIS method RESULTS AND DISCUSSION

describedn IS: SP: 18, PaiXI (1981). Preliminary studies revealed th&abadilike
Fat:- Fat content in terms of percentages wabeverage prepared with raw wheat flour was not
determined by Mojonnier methods ger the BIS liked by panelists much. Hence, germination to

method described in IS: SP: 18, P¥rt(1981). 24, 48 and 72hr were attempted. Germination up
Protein:- The protein content was estimated byt0 72hr resultedn highly undesirable products.
Micro Kjeldahl method of AOAC (1995). The flour from 24 and 48hr germinated wheat

Ash:- The Ash content was estimated by standar@s evaluated along with control (raw wheat
Method as per the BIS method described in I1S: Sflour). Beverage made with three different types
18, PartX| (1981). of flours (raw, 24hr and 48hr) at four different

Titratable Acidity and pH: - Titratable acidity was '€Vels i-e. 2, 3, 4 and 5 percent. ellproducts
determined using the BIS procedure of 1S: 1479vere subjected to sensory evaluation and the
Partl (1960) and pH was determined by using pHesults are presented and discussed below.

meter. The average overall acceptability score
Standard Plate count: Standard plate counts in varied from 6.30 to 6.94 for the beverage with
the beverage were determined on standaedepl different types of wheat flour. The beverage
count agar (Marshall, 1993). Counts were madgrepared with 24hr germated wheat flour

after 48hr of incubation at 37°C and reported ag5.94) was significantly (p<0.05) superior in

Standard plate count per ml of the sample. overall acceptable followed by raw wheat flour

Coliform count: - A coliform count was estimated (6.50) and 48hr germinated wheat flour.
by employing violet red bile agar (Marshall, 1993).
Counts were mde after 48hr of incubation at 37°C.
Dark red colonies (at least 5mm diameter) showin
the presence of coliform were counted.

The overall acceptability score varied from
6.42 to 6.98 for the beverages prepared with different
Peveb of wheat flour. The beverage prepared with 2%






