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TWENTY FIVE buffalo calves were fed natural milk for up
to one weelk of age and then were divided into five groups :
(A) : controls; fod natural wilk, and (B, C, D and I; groups
were assigned to a 2 x £ factorinl dosign, where two hrands
(Sultan and Momiaz) and two levels (209 and 30% DM
of hydrogenated oils were added to skim milic-based replacers.
Calf starter snd hay were offered ad libitum with the liguid
diets from the fourth weck of age. Daily body weight gain
and serum levels of : T, T,, cholestero], total proteins, albu-
min and the enzyme activities of transaminases (GOT &
GPT) and alkaline phosphatase were determined at 8, 6, ¥
and 12 weeks of age.

The daily weight gain was significantly (¥ < 0.05) less
in the groups receiving hydrogenated oils. Foeding different
brands and levels of hydrogenated oils added to skim milk
caused significant decreases in the mean values of choleste-
rol. Ty, T, {P < 0.01) and T,/T, ratio (P < 0.05). Addi-
tion of Sultan oil to skim milk resulted in significant in-
creagses in serum levels of total proteins and globuling (P <
0.01), and significant decreases in A/G ratio ( P< 0.00}
and both of GOT (P < 0.05) and alkaline phesphatasze
(P < 0.01) activities. The opposite results were noted in
blood constituents and enzymatic activity when Momtaz oil
was added. The decrease in thyroid function and body weight

gain is clearly shown in this study and needs further in-
vestigations.
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WNutritional needs of the progressively increasing human populati
is becoming difficult te sativfy. Copseguently, animal produecis

(milk and meat) have to be increased teo meet such reguirements by
ineressing Hvestock population. Water buifaloes have the sdvan-

e of producing milk and mea

£ with good guality and can resso-
tolerate the bot climate of subtropic zoues. In order to save
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the maximum amount of milk for human feeding, milk replacers
have been used to feed buffalo calves up to the weaning age instead
of slaughtering them. Toullec et al. (19%80) used milk replacers that
were essentially made up of natural milk in which fatty substances
were replaced with more economical sources of energy (substi-
tute lipids, powdered mitk, whey and starchy products and slightly
ungaturated vegetable oils). The effect of source and level of
fat in milk replacers on growth and ecarcass weight of lambs,
cows and buffalo calves has been studied (Glimp, 1972; Roy et al.,
1973; El-Ashry et ql., 1975 and 1978; Jenkins and Emmons, 1979;
Soliman et al., 1982 and El-Shinnawy ef al., 1984). Data on the
effect of source and level of fat in milk replacers on blood consti-
tuents, enzymatic activity and thyroid function in buffalo calves
are lacking.

The aim of the present study was to examine the effect of
replacing milk fat by different brands and levels of hydrogenated
oils on daily body weight gain, blood constitutents, enzymatic ae-
tivity and thyroid function in buffalo calves.

Material and Methods

Twenty five newiy-born male and female buffalo calves with
average body weight of 42 kg were used in this study. The calves
received the colostrum and were then weaned from their dams
48 hr after birth and fed buffalo milk up to 7 days of age at the
rate of 6 liters/day in two equal meals at 8:00 am. and 3:00 p.m.
Later on, the calves were randomly assigned to five groups: Group
(&) served as the control; fed natural buffale’s milk. The other
four groups (B,C,D and H) were used in 2X 2 Factorial design
where two localy produced brands (Sultan and Momtaz) and two
levels (209, and 309% on dry weight bagis) of hydrogenated oils
were added to spray-dried skim milk-based replacers. Table (1)
shows the constituents of the mnatural milk and milk replacers of-
fered to the experimental groups. The liquid diet was prepared
by reconstituting 150 gm of the replacer powder in warm water
to form a final volume of one liter. The liguid form of the
replacers contained 3.89, and 5.2% fat, where the latter was added
at 209 and 309, on dry matter bagis, respectively. The natural
buffalo’s milk contained 7.5% fat. The liquid diets were offered
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twice daily (8:00 a.m. and 3:00 pam.) to the calves at the rate of 6
liters/calf/day. Starting from the fourth week of age, the amount
of replacer was reduced to 4 liters/calf/day and calf starter (con-
sisting of : 18.5% crude protein, 6.7% erude fiber, 4.99, ether ex-
tract, 11.3%, ash and 58.59, nitrogen-free extract-gross energy 425.9
Keal/100 gm), clover hay and water were oifered ad. libifum. Body
weight was measured weekly and the average daily gain (kg/day)
was calculated. The occurrence of diarrhea was recorded daily.
Three blood samples were collected from each calf : 1) before
suckling (8:00 a.m.), II) two hr after suckling (10 : 00 a.m.) and
IIi) six'br after suckling (2 : 00 pm.) at the end of 3rd, 6th, 9th
and 12th weeks of age. Serum was separated and stored at —20°C
till analyzed for total proteins (Armstrong and Carr, 1964), albumin,
(Douma$ et al., 1971), cholesterol (Waison, 1960), transaminases
(GOT & GPT) activity (Reitman and Frankel, 1957), alkaline
phosphatase activity (Bessey, 19486), triiodothyronine, T, (Larsen,
1872) and total thyrozine, T, (Chopra, 1972). Since no apparent
differences between the three blood samples collected from each
animal fwere noted, their average was caleulated and used as single
value. Serum globulin (G), A/G ratio and T,/T, ratio were cal-
culated. The data were statistically examined according to Snede-
cor and Cochran (1982).

Results and Discussion

Diarrhea occurred more frequently in the two groups given
the Momtaz fat (209 and 30% of DM}, particularly during the first
three weeks of age. The cases were not very severe, therefore, no
change in liguid diet intake was recorded.

' The calves reared on natural milk gained more weight than
those reared on milk-based replacers containing hydrogenated oils,
throughout the whole experimental period (Fig. 1). The inclusion
of hydrogenated oils at the two levels used from both Sultan and
Momtaz brands resulted in almost similar daily body gain throug-
hout the experimental period. These findings are in complete agrec-
ment with those reported in buffalo calves (El-Ashry et al., 1978),
cattle calves (Roy et al., 1973) and lambs (Soliman et al., 1982).
The reduced body weight gain in the calves fed hydrogenated oils
may be due to poor digestibility and utilization by the newly-born
calves (El-Shinnawy ef al., 1984). Furthermore, the lower body
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Fig. 1. Effect of replacing mille fat by hydvogenated plant oils on body weight

gain (kg/day) in buffalo calves.

weight gains obtained in the skim-milk based replacer groups can
be attributed to the fact that these calves were offered diets con-
taining less energy and crude protein than the control group
(Table 1}. In this respect, Toullec ef al. (1980) demonstrated that
digestion in the pre-ruminant calves and lambs depends much more
than in ruminants on the quantitative value of their ration, espe-
cially of its protein fraction, and to a lesser extent on the nature of
energy.

Replacing milk fat by hydrogenzted plant oils had significant
(P < 001) effects on serum total proteins, serum globulins, A/G
ratio and cholesterol contents (Table 2). Although the replace-
ment of milk fat hy hydrogenated plant oils reduced values of blocd

Hgypt. J. Anim. Prod., 27, No. 2 (1990)



13%

GROWTH PERTORMANCE, LIVER AND THYROID. .

08 (%08) sjvusyioqued

-8 PUB (F P8 QUKo ‘Z'0 PIOB 2U[0F '3 WIAB[TOGLL ‘0% (250Q) duljoo ‘SPWO[YD ‘091 PII® J1GIoose GRT §-( VIWIB3lA
‘007 Z1-4 UIWIEIA ‘Zz o UMIeMA ‘00F ¥ ulwela : (8y/8w) suiureyrs Surmof[of 9y} J0 pesodurod sea aanjxivr urmwrp (z)

9% (@0 77 T :9¢ S8 paxil o) : aJ : U ' UF) SIUSWIA[3 20BI} puw 94z 9pIXo winrs

Fi

-eufeur ‘959 opuio[yn Wnpos ‘9448 Sleydsoud WNDIENP : sjUsperfup Sutmo[[oz Ul JO pesodiion SBA AIMIXTU [RILuIN] (T)

WA % ‘(g)Bamxru Wsegrp

T () Ran Ittty

(P00 wWis ooT/Re ¥ ASIsu0 $504n)
W % ‘UsY

WO % "9RIgxe 22I-uoS0nIN
W % ‘g aphag

WA % "PenIs LUy

WA % umjord spna)

W % “asggeus oturdag)

% (Ha) wneu dag

0L 6T 01 0T —
90 q0 a0 @0 —
26109 68189 26'109 88140 28199
T9°L gL'k 102 gL’L 8TF
£7'88 LeTY eres LETF 984T
192 81’2 162 SL'G ==
aL've 66'%2 qL'ps 867G GRER
1815 £6'23 1215 26'5E 8595
LE'Z6 LZ'T6 6726 LZ'T6 BLS6
G726 GFT6 0746 F'F6 LYLT
() (a (0} (9) (v)
Y508 %02 %08 9507
- (prabip)
um.u. Nmaﬁmodﬁ + p.w% Aﬂwu.ﬂﬂw + umm_.r.
qar wiyg HITUE WS [RANGEN

spueuodwo)

‘migde[der peseq YIIUI-WITYS pue jyiw Jeinjeu jo uanisodwo) T HTAV.L

£

=
St

i,

Bgypt. J. Ar



AE. ABDELAAL et al,

140

JUBIBILIP Epnmu.@m:‘mww 2k mpa.?.wmhmmzm SUIBE U] LM SULIWL sMox TIYIT AN

‘T80 > J A

|
|
|
|
|
|
|
|
|
|
|

4990 + gL FAVRE'T T 91¢ DUVE0F 998 advoo1 F gge VEI'L + gqy (4"
807 = 2@ HEVELL T 9e  DVI0E T I'be (VET'T + Lgg Yi6'F = 0L 6
4Veg'e - 919 @VRL0 F 'R¢ DEV0gE T @88 AVES'T - 93¢ Veos = Ll 9 .
898 = 180 OVE0C ¥ L'19 QgviLz %095 WdVS0s & 8% ViL'? = &8s g w4 1P/ WS [oidysejoy)y
V800 +50'1 OPLO0 SF86'0  FEVG00 “F9g 4010 F66'0 ALVF00 060 eI
q10°0 VITO F6T'T  HIVF00 T880  aVioo T0 J¥490°0 860 6
IVP00 VOT'0 F2U'T  UpgFe0 Fe8T Oaveae Fas gIT0 +30'T 9
VAL VIOO —RI'T 2DEVLO0 T80 QL0 F g gvo1ro 630 g #:0RBL Dy
FIVR00 aAVPI0 + 0g VIT0 T ¢¢ V600 T 76 9680 + ¥g Zr
avero UGVYE0 F LE V810 F vy D010 T gg gI10 =+ &g 6
agveno = & dGV8E0 + 97 HT'0 = 7'E MOVE00 & ¥e DEVISe T 67 9
asoo. = gg *VIZT0 = w7 ¥PE&0 T ¥E 2010 = gy qeg0 * gg 8 xxIP/WE ‘SUInqofd wniey
0T0 * 08 800 = gz 900 * 62 00 F og gr'a F 0 21
a0 = 62 00 + o'g 00+ og YO0 6% 700 T 08 6
e g7 210 + g% 800 ¥ 63 L0 F gg %00 + 67 9 | o
900 7 LE 8z'0 & gg E0'0 + ®% P00 F 6 900 *F 6% 8 /WS upungie wnisg
UAV600 & 69 ddVL00 F g¢ d810 + 39 D8T0 F 1Y Vez'0 + 99 a1
HEV9T0 = L9 JIvIzo = pa VIZ0 -1 F9 OLT0 =+ 09 ge10 + 29 6
TgvLo0 = 98 FIVITO = g¢ qg97°0 ¥ 29 VET'0 F g9 DVLEe + LS 9 wn [P/ W3
600 & 0y 690 & T'o 870 & 7'g 010 - z'g 620 F 29 e ‘surejoad [B101 wWnaag
%08 (&) %07 () %08 (D) %07 (4) (V) (sqa0)
183 Zwjopy Yy ueyng Aprue SWag|
sp10 qusld pajeuaoapiy s Hprw Wy [BIN) N a8y

CH'S T uwowr) sespud OTBJNq SJUBMISUST POO[G U0 S[10 jueld pojeuaSoapiy Lq je3 que Fupepdax jo joeygy oz A9 VL

Begvpt. J. Anim. Prod., 27, No. 2 (1990)



141

GROWTH PERTORMANCE, LIVER AND THYROID..

quoderyp Apuesiyrudts ear sydirosredns SuWivs 9y) YILAM SUBAW ‘SMOI UTYIIA

00 2 d
L
JEO0T V6 QaVIeT —+EEL Omﬂmm.mamw.wp mwﬂom.mmm.mm ﬂbm.wﬁﬁ.lb.ﬂm ar
VEE'L +T68 gS3'2T65L AdVBOET -2’69 HDAVLYS LGV DIVIS9IT-+-0EL B
TRLEL+#'88 009 +079L AVEFTI—6'68 HDEVLEI+e'ly O¥Ig91+-8'99 9 #5108/ 11
VER0T+8'7L g10°0 FL8L dIVB09 868 HFIVOYE-+HEIE OEVIEs+8LY g ‘smeywydsoyd SUIENT
68’8 +9'6Z 002+ L€ H@.mn.?][b.wm ZZEeRYE 280 F0ve et
8% +E'Q8 89T+ L83 68'I+H¥'6C 182 +8'8% PE0+T118 6
L3R 302 09¢+918 BLT+9'87 9ET+ETE STT+6¢2 9 )
60 02 LT G—E28 FET+T1'62 96" T+6'TE SV I+60¢ g w/0 1dD
BOG'T 8T 2020 F80L PE8'F 899 9BE6'9T 260 0 TFG 2L 2T
2Ly 189 BOEE +8EL PEQT P +0'69 QEHOH LI q00°1--0"1L [
9BLLe +9'19 q0apT+—20L EHE'F+LTO PROVE+8'Z9 BYEGE9L 9
pegEs’s +a'Lo BYR'RE--RER ATFHLOL 9806’7 -+0'79 q6L' e+ 0'EL # «10/0 T109
%08(Hd) %0z (a) %08(D) %0%(d) (v) (sxsom)
BT ZBJWO JEF WElNy L suiel]
gro quupd pajruaSoxpAy UTA HIIW UINF [BangeN a8y

: ‘Cars ¥ uesun)
=aA[Ed O]RJIng UI AJATINE SJUSNINSU0D JjRuLizis wo s[io jueld pajruweBeapdy L4 jv7 yinw Supepdax jo 19913 ¢ WIHVL

Egypt. J. Anim. Prod., 27, No. 2 (1990)



FURASIIID ATuuoubls oaw sudioszedns owes oug I suwsT ‘saor ULUGT AL

100 > &
§00 > g

£003Rx Y10

1) sug

Wi

ST RA1R:
aogvL
EDAVETS Ty
FDIVIOFITE

e
iy

AL. ABDELAAL et al,

%608 () 250%(C1) %08(D)

CH'S TR uwaur) saaped opmjyng ur souent 1Y PRy uo spe pajmuesorpy Ly jey MW Bupedar Jo WONT F g

142

2 (1990}

N

27,

.,

Frg

Anim,




GROWTH PERFORMANCE, LIVER AND THYROID. . 143

constituents studied, the measured values for these parameters
were within the range of the normal mean values for healthy buf-
falo and cattie calves (Foad ef ¢l, 1875 and O'Relly, 1973).

Table (3) shows thal replacing milk fat by hydrogenated plant
oils, especially the Sultan, decreased the activity of serum GOT
(F < 0.05) and alkaline phosphatase (P < 0.01). Boots af al. (19568)
found a linear relationship between body weight and GPT in
Holstein cattle, and suggested that any factor affecting metabolism
will affect {ransaminase activity. In the current study, the de-
crease in bhody weight gain noted in the hydrogented oils-fed
groups can be atiributed at least in part, to the depressing effeet
of hydrogenated oils on serum enzymes responsible for various
processes related indirectly to growth and development.

Measurement of thyrold function revealed that the natural
milk-fed calves had, in general, significantly higher serum ‘T,
(P < 0.01), T, (P < 0.01) and T,/T. ratio (P < 0.05) than those
fed skim-milk containing hydrogenated oils (Table 4). It is well
known that thyroid hormones significantly infiluence growth and
development of animals as well as protein, carbohydrate, fat, mi-
nerals and energy metabolism (Mixner ef ol., 1866). The relation-
ship between thyroid hormones and growth has been investigated
Post, 1965 and Kahll ¢t al., 1977), and such relationship is highly
dependent on the nutritional status of the animal (Post, 1963).
Therefore, the deereased body weight gain noted in hydrogenated
oils-fed calves may be attributed, at least in part, to the decreased
level of thyroid hormones.
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