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ABSTRACT

Effects of recombinant bovine somatotropin {rbST) treatmient on buffalo milk
production and composition wera studied urder the Egyptian dairy farm conditions.
Thirty-six buffaloes delivered during the same season were assigned to either controt
{n=18} or rbST treated groups {n=20). The trealed animals were subcutaneously
injected biweekly by 500 mg of roST over a period of five months of lactation, starting
at 50 days postpartum. The results showed that bST treated buffaloes produced
significantly (P<0.01) higher average daily mitk yield than controls. Average daily milk
yield of the experimental period were 8.57+£0.39kg and 10.5610.35 Kg for control and
treated buffaloes, respectively. Treatment with rbST did not affect buffaloes milk
carnpasition {fat, lactose, total solids and solids non fat contents), while it significantly
affected(P<0.01) the milk protein %. A slight significant (P<0.05) effect on fat
percentage was found during different phases of lactation tetween treated and control
animals {at 5" month of lactation).Percent of milk protein was significantiy{P<0.01)
affected by the interaction between treatment and month of lactation. Treatment with
rbST had a significant (P<(.01) effects on perceniage of fatly acids in milk fat which
characterized by clearly higher percent of Myristic acid (Cq4.gg). Oleic acid (C1g.1g}
and Siearic acid (Cqg.np). The percentages of short chain (< Cq2.ng) and medium
chain acids (C43.0g-C1g.qg) in milk fat were lower in treated buffaloes compared to
controls. Wt was concluded from this study that treatment of dairy buffaloes with rbST
could significantly increase their milk vield without significant changes in milk

composition except for higher content of long chain fatty acids
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INTRODUCTION

Treatment with recombinant bovine somatotropin (rbST) as applied
bictechnology has been made commercially available to increase milk
groduction in both dairy cows and buffalogs in many countries. Several
authors indicated that the use of rbST in dairy cattle resulted in increases of
10-24% in total milk vield. The percent of increased milk preduction depends
on stage of lactation and various dosages in studied breeds (Bauman et af,
1989, Jordan ef al., 1991, Burton et al., 1984; Huber et &/, 1997; El-Gandour,
2000). A satisfactory response of rbST may also depend on the level of
production, feed intake and provision of agequate management in the herd.

Composition of milk in response to hST treatment is an important
consideration because of its impact on milk nutritive value, flavor and
manufacturing of dairy products. Several authors reported no significant
changes in fat, protein, lactose and total solids contents in milk cattle due to -
rbST treatment (Jordan ef al, 1991, Burton et af, 1994; El-Gandour, 2000},
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However, some of authors illustrated that rbST treatment increased milk fat
percentage by 6.25% over that of the control {Huber et a/., 1997) and protein
percentage by 3-5% (Bauman st &/, 1989; Jordan et al,, 1991).

There are few reports, however, on the use of rbST for milking
buffaloes, especially under the prevailing farm conditions in Egypt. Therefore,
the objective of this work was to investigate the effect of rbST treatment on
buffaloes milk production and composition under the Egyptian dairy farm
conditions.

MATERIALS AND METHODS

Experimental animals and management

This trial was conducted on 36 milking buffaloes, at Mehalet Mousa
Research Station at Kafer El-Sheikh govemorate, Animal Production
Research Inslilute, Agricultural Research Center, Egypt. The experimental
animals calved normally and were free of reproductive disorders at the
beginning of the trial. Buffaloes were allowed to nurse their offsprings for
seven days post-partum then transferred to semi-shed open yards. Buffaloes
were hand-mitked twice daily at 07:00 b and 14:00 b throughout the
experimental period, which lasted for five months. Animals were fed
according to their five body weight and milk production level on concentrate
feed mixture, corn silage and rice straw. Egyptian clover (Trifofium
alexandrium) or its hay was offered when available.

Experimentai procedure

~ Thirty six buffaloes were divided into two groups, the first group
(control) inciugded 186 buffaloes, while the second group (treated) included 20
buffaloes Differences in initial body weight and daily milk vield between
treated group (603.19£31.0 kg} and (12.11+ 0.50 kg) and control group
{612.00+23.8 kg) and (11.0410.47 kqg), respectively were not significant on
day 49 postpartum. The treated group administrated with tbST (Somatech,
Elanco Animal Heaith, Austria) at a dose of 500 mg/head once every 14 days
as subcutanecus injection in the tail head depressions {ihe ischiorectal
fossa). Administration of rbST started on day 50 postpartum and continuing
far five months of lactation. Administration of rbST was applied at the milking
parior, immediately after the morning milking (08:00 h}. The injection site was
alternated every time. The rbST used was in the form of vials{10.4 ml.)
individual injections each in a ready- to- use containing 500 mg of ST in
controlied release oil formulation. The dosages were kept at § °C until usage
then, syringes were allowed to warm up to room temperature to faciiitate the
injection at time of application.

Milk yield was recorded individually at each milking and milk
samples were taken once every month for analysis of milk compasition using
milko-scan system. Mitk samples were taken from six buffaioes for analysis of
fatty acids fractions before treatment with rbST on day 50 postpartum and on
day 70postpartum (i.e. one week after the second rbST injection ). Individual
fatty acids (FA) were measured (Farag ef al. 1986) after extraction of mifk fat
using chioroform- methanol {2:1 v/v) and the solvent was evaporated in a
rotary evaporator. The methyl esters of the fatty acids were analyzed using
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Konik HRGC 3000 (Konik Instruments Inc., Miami-Florida 33015, USA)
equipped with a flame ionization detector and fitted with stanless-steel
column (1x2m x1/8 inch diameter) packed with 10% carbowax 20y and
supported on cromasorb WHP 80-100 mesh,. The sample {1.0-1.5ul) was
injected into the column using micro syringe. The gas chromatographic
conditions used for the analysis included adjustment of temperature range
from 130-220°C at the rate of 4°C/min., with a nitrogen flow rate of 30
mi/min., hydrogsn 30 ml/min. and air 300 mV/min. Also, the injection and
detector temperatures were 220 and 240°C, orderly. The peak areas were
measured using an integrator. ldentification and percent of the fatty acids
fractions were determined by the reference to a standard of known
canstituent.

Statistical Analysis

Statistical analysis of data was analyzed by the application of the
General Linear Modeis procedure of SAS (2000}, according to the following
model:

Yijk=p+ Ti+Lj+ (TxL)ij + eijk

Where Yijk is the observation on the ijk th litter,
M = the overall mean,
Ti= fixed effect of i th treatment with rbST, (i=1 and 2},
Lj= fixed effect of | th month of factation.(j=1,2,...and 5),
{TxL) ij= effect of interaction between treatment and month of lactation,
eijk= random error.

RESULTS AND DISCUSSION
Daily milk yield
Results of the present study indicated that rbST treatment resuited
in a significantly {P<0.01) higher average daily milk yield of buffaloes than
that of the controls throughout the experimental period (Figuret).
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Figure (1}: Average daily milk yield at different lactation days.
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Daily milk yield over days 50-200 of lactation averaged 8.57 % 0.39 kg for
control animals and 10.56 £ 0.35 kg for treated ones, reporting an increase of
22%. This finding agrees with those obtained by Skarda and Mader (1991),
Phipps et al. {1997) and El- Gandour (2000).

Milk composition

Treatment with rbST had no significant effect on milk composition
except mik protein% which was significant (P<0.01) affected by
treatment(Table 1). Several studies on dairy cows and buffaloes showed that
treatment with rbST did not cause major changes in milk composition (Ludri
ef al., 1988; Jenny et a/, 1992; Skarda and Mader, 1891; Binelli ef af, 1985;
Chalupa et &/, 1996; Santos et al., 1999; EI-Gandour, 2000).

Table (1): Least square means + S.E of milk composition traits for
control and rb8T treated buffaloes.

Milk No. of No. of
corntfac;fsitlon observations Control group observations Treated group
Fat % 80 07.01 £0.14 100 07.04 2012
Protein % 80 03.70£0.05 100 03.87 £ 0.04**
Lactose % 80 04.86 £0.12 100 04.55+0.11
Total Solid % 80 1529+ 0.24 100 15.54 £ 0.21
Solid-Non-Fat % 80 09.85+0.24 100 09.25+£0.21

** Significant at (P<0.01)

On the other hand, other studies indicated variable responses in milk
compeosition to rhST treatment. In agreement with the present fal percentages
were lower and protein yield was higher for cows treated with rbST than for
control cows, {Huber_et al, 1997). McGuffy_et al. (1290) and McGuire et al.
(1992) reported increases in milk fat % and total solids % due to rbST
treatment at dose of 25mg/d, in dairy cows. Percentage of milk fat was not
affected by rbST at 10.3 mg/d. However, percentage protein was reduced
(Austin ef al._ 1980). Chalupa ef al. {1996) added that the unaffected milk fat,
protein and total solids to rbST reflecied the high nutrient densities of the
animal diet, because effects of rbST on milk composition seemed to be
related to nutritional status. Bauman {(1992) noticed that hST did not affect
milk composition when cows were fed diets providing positive balances of
energy and protein. The author added that cows in negatlive energy balance
produce milk with higher fat content because of the greater reliance on lipid
mobilization from body fat stores. Chalupa_et al. (1996} suggesied that effects
of dietary energy and protein on mitk fat and protein in rbST treated cows are
similar to alterations when high producing cows are fed diets that do not
provide adequate energy or protein.

Treatment with rbST maintained slightly level of milk prolein cver that
of the control throughout the 2™ -5" months of lactation pericd. On the other
hand, milk fat % was slightly lower in the treated animals during the 2™ to 4"
months ,then increased relatively in comparison with the control until the end
of experimental period. Huber et al. (1997) reported that fat percentage of
milk was lower for cows treated with rbST than for confrol cows during the
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second, third, and fourth lactations as well as for the combined parities. On
the other hand, protein yield was slightly higher for cows treated with rbST
than for contrel cows for the combined four lactations.

The interaction effect between treatment and stage of lactation
(lactation month) on milk protein was highly significant (P<0.01).

Table (2): Least square means * S.E of milk fat and protein at
successive months of lactatlon for control and rbST treated

buffaloes .

Lactation | No. of Control No. of Treated

month |animals| Fat % |Protein % |animals| Fat % Protein %
2 18 |7.65+0.33(3.97+0.11 20 |8983+028| 391009
3 16 7.05+0.31(3.55+0.1% 20 6.81+028| 3.95+0.09
4 18 7.33+0.31(3.52+0.11% 20 693+028| 3.851£0.09
5 16 |6.54+0.31(3.54+0.11 20 |7.42+028| 3921009
B 18 6.45+0(0.31(3.495+0.11 20 712+ 0.28| 3.72£0.09

Fatty acids

Distribution of fatty acids percentages of milk fat in samples taken
frorn control and rbST treated animals is shown in table (3). Admininistration
of rbST resulted in higher propotion of Myrstic acid {C44.0g). Oleic acid

(C18:10) and Stearic acid (Cqg:0p). On the other hand, the proportion of
short chain (< Cq32-p0) and medium chain fatty acids (C13:9g-C16:0g) in milk

fat were lower in treated buffaloes compared to the controis. The most
abundant class of lipids in milk fat is tri-glycerides representing almost 98% of
total milk lipids, which contain a great diversity of fatty acids concentrations.
The basic mechanism of fat synthesis is established; briefly about one-half of
milk fatty acids are synthesized in the mammary gland from acetate and -
hydroxy butyrate 40-45% are from the diet (Larson, 1985).

Table (3): Fatty acid percentage of milk fat in control and rbST treated

buffaloes.
Fatty acid i Control Treated
= C08:00 Caprylic acid ' 05.84 05.71
C10:00 Capric acid | - 00.61
€12:00 Lauric acid , 02.37 00.43
C14:00 Myristic acid ' 03.76 04.69
C15:00 Pentadecamoic 00.05 ' 00.34
C16:00 Paimitic acid 39.80 ' 31.63
C16:10 Palmitoleic acid 00.20 00.23
€18:10 Oleic acid 40.14 46.50
C18:00 Stearic acid _ 07.83 10.54 j
Short < C49:00 -' 08.21 06.75 l
Medium Cq3:9g - C16:00 43.81 ' 36.89
Long > C5:00 47.97 57.04
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However, other studies demonstrated that fatty acid composition and
cholesterol content of cattle milk were not altered by roST treatment (Barban
and Lynch, 1989). Bauman (1992) stated that even when cows are in
negative energy balance, the typical shifts in milk fat composition toward
higher proportion of long chain unsaturated tatty acids was observed among
rbST injected cows. The author observed a substantial change in fatty acids
composition due to stage of lactation as well as in rbST-supplemented cows.

It is well-established that the effect of rbST on increasing milk yield is
associated with its effect on increased the mobilization of body fat reserves to
meet the increased energy demands required for higher milk preduction
(Bauman_et af., 1989). When animals are in negative energy balance, there is
a tendency for milk composition to shiit towards a higher proportion of long
chain saturated fatty acids (Bauman, 1992). Based on these findings, it is
postulated that rbST treatment of buffaloes in the present study which
resulted in significant increases in milk yield, may enhanced body fat
mobilization to meet the increasing demand of energy, required to produce
buffalo milk with its higher fat content. Consequently, this may be the reason
for the significant increase in the proportion of long chain fatty acids
{>C1g:00) in mitk of the rbST treated buffaices. More studies are needed,

however, to verify this hypothesis, with detailed measurements of the
composition of lipid fractions in blood and milk. Furthermore, monitoring of
feed intake and body weight changes throughout the iactation in buffaloes
treated with rbST would be helpful to verify its impacts.

CONCLUSION

it was concluded from this study that treatment of dairy buffaloes
with rbST could significantly increase their milk yield without significant
changes in milk composition except for higher content of long chain fatty
acids.
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