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ABSTRACT

This study was conducted to investigate the effect of different levels (40mg,
80mg and 120mg /kg DMI) of zinc methionine supplementation on the digestion
coefficients, nutritive value, ruminal and some blood parameters and productive
performance of Friesian calves . Animals were fed according to requirements of the
NRC (1984). Twenty growing Friesian calves of average initial live body weight (154.5
kg), aged 5 months were divided into four similar groups {5 calves each ) and fed on
the following rations: 1- The control group (G1) was fed concentrate feed mixture
(CFM) + berseem hay + rice straw ) without Zinc methionine supplementation . 2- The
1¥ tested group( G2) was fed the control ration + 40mg zinc methionine /kg dry
matter intake (DMI) . 3- The 2™ tested group {G3) was fed the control ration + 80rng
zinc methionine /kg DM! 4- The 3" tested group (G4) was fed the control rations +
120mg zinc methionine /kg DMI. . Resuits indicated that addition of zinc rnethionine
increased {P<0.05} the digestibility of ali nutrients which was reflected on the nutritive
values (as TDN and DCP) .However, the daily gain of growing Friesian caives given
80mg zinc methionine supplementation was higher than that of the other tested
groups fed the zinc levels and the control group. Total protein and volatile fatty acids
(TVFA's ) were increased by increasing the level of znic methionine supplementation
in the ration, However, ammonia and albumin were decreased.

Generally , it could be concluded that addition of 80 mg zinc methionine /kg
DMi improved nutrient digestibility , feed efficiency and daily gain for growing Friesian
calves.

Keywords : Friesian calves ~zinc methionine ~feed intake and efficiency- digestibility
— productive performance - ruminal and blood parameters.

INTRODUCTION

Anumber of different classes of organic trace minerals are
commercially available for use in ruminant diets (Spears, 1996). Metal
proteinates are produced by chelation of a soluble metal salt with amino acids
and or partialty hydrolyzed protein {AAFCO,2000). Zinc is known to be
essential for the function and /or structure of several enzymes such as
dehydrogenases peptidases and it was found to be an essential component
of both DNA and RNA polymerases Miles and Henry (1999). Zinc organic
source have greater availability than sulfate forms ( Wedekind et al., 1992).
Zinc is generally added to diets to ensure that nutritional requirements for Zn
are sufficient . However ,Zn sometimes is to affect the nutritional properties of
feed . For example , Zn has been shown to reduce ruminal degradability of
feed protein, and diets that contain Soya protein treated with Zn have been
shown to promote greater quantities of ruminal escape protein ( Kincaid et af
.,1997) .The depression in urea degradation is greater with suppiemental Zn
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than that with supplemental Mn ( Arelovich, 1998). Previously, Zn proteinate
improved performance and certain carcass characteristic in finishing steers
(Spears and Kegley , 2002). improved bioavailability of Zn methionine may
stimulate weight gain and feed conversion ratio in cattle (Kessler et al., 2003).

Therefore, the objective of this study was to investigate the effect of
adding different levels of zinc methionine to the ration of growing Friesian
calves on digestion coefficients, nutritive values, rumina!l and blood
parameters and productive performance .

MATERIALS AND METHODS

This study was conducted in karada Animal Production Research
Station belonging to the Animal Production Research Institute. Agricultural
Research Centre Giza, Egypt during 2004-2005. Tewenty growing Freisian
calves of an average Initial live body weight (154.5 kg) , aged 5 months were
used in this experiment. Calves were blocked by weight in four similar groups
(5 in each ). Each group of calves was assigned at random to receive one of
the four experimental rations. Calves in all four groups were fed on the
following tested rations : 1- The control group( G1) was fed on concentrate
feed mixture (CFM) + berseem hay + rice straw ) without zinc methionine
supplementation . 2- The 1* tested group (G2) was fed the control ration +
40rmg zinc methionine /kg dry matler intake (DMI) . 3- The 2" lested group
(G3) was fed the control ration + 80mg zinc methionine /kg DMI 4- The 3™
tested group (G4) was fed the conirol rations + 120mg zinc methionine /kg
DMI according to the feed allowances of NRC (1984). Feed additives ( zinc
methionine which contains 80% methionine hydroxy analogue and 15.10%
zinc sulfate ) The assigned amounis according to treatment were mixed
manually with some grinded amounts of CFM . Rations were offered twice
daily al 8 am. and 4 p.m. and water was offered freely. The feeding trial
lasted for 180 days. Live body weight changes and feed inlake were recorded
at two weeks interval . At the end of the feeding experiment , three calves
from each group were chosen at random t0 delermine the nutrients
digestibility of the experimental four rations using acid insoluble ash
technique (A.l.A.) according to Van Keulen and Young (1977). Proximate
analysis of feedstuffs and faeces samples were carried out according to the
methods of A.C.A.C (2000). At the end of the digestion trials , rumen fiquor
samples were collected by stornach tube three limes at (just before moming
feeding , 3.00 and 6.00 hrs after feeding ). Sampies were strained in four
folds of cheese cloth and pH value was determined immediately using a
digital pH meter . Ammonia_N was determined according to the modified
Semi-micro  Kijeldehl digestion method A.Q.A.C. (2000).TVFA's was
determined according to Eadie et al,, (1967). Blood samples were taken from
each animal at the end of the collection period in each digestion trial . Biood
samples were taken from jugular vein and allowed to flow into acid washed
heparinzied tubes. Blood samples were centrifuged at 3000 r.p.m. fot 15 min
to separate plasma and stored at -20 °C until analysis .Total protein and
albumin were determined according to Weichselbaum (1946) and Drup

5016



J. Agric. Sci. Mansoura Univ., 31 (8), August, 2006

(1974) respectively. Urea concentration was determined according to Fawcett
and Scott (1960). Zinc was determined accerding to Makino et al., (1882).
The obtained data were statistically analyzed by general linear , model
using ANOVA procedures of SAS (1985).The significant differences among
treatments were tested using Duncans multiple range test, (Duncan) (1955).

RESULTS AND DISSCUTION

Chemical composition of feedstuffs.

Data of table (1) .Showed that the chemical composition of the
ingredients in the experimental rations was within the normat values
published by A.P.R.l. (1997).

Table (1): Chemical analysis of the ingredients and the experimental
rations{ DM basis %)

Item DM oM CP | EE CF Ash NFE
CFM 804 | 9022 | 162|289 | 131 9.78 57.93
Berseem hay (3®cut)| 90.9 | 8.4 | 15 | 24 | 264 | 136 | 42.61
Rice straw 92.18| 85 31 | 1.76 | 3612 15 44.02
Calculated experimental ration:
Ration1 (control) 90.95 ) 88.03 | 127 | 255 | 2191 | 11.97 | 50.85
Ration2 90.92| 8815 | 12.8 | 257 | 21.45 | 11.85 51.3
Ration3 891.24| B8.44 | 129 | 2.58 | 21.56 11.9 51.38
Ration4 8093 8805 | 13 | 256 | 21.73 | 11.85 | 50.B1

* Concentrate feed contaiend : 42% undecorticated cotton seed meal ,10% wheat bran,
30% yellow corn, 10% rice bran,5% molasses ,2% limestone and 1% common salt.

Digestibility coefficients and feeding values :

Data presented in table (2) indicated that the addition of different
levels of zinc methionine to the fed rations increased (P<0.05) the
digestibilities of DM, OM, EE, and NFE compared with those of the control
group ration .

However, there were no significant differences in case of CP and CF
digestibilities either in case of rations supplemented with 40mg and 120mg of
zinc methionine and the control group, the highest digestibility values as TDN
and DCP were obtained with ration supplemented with 80mg and 120 mg
zinc methionine / kgDMI, followed by the ration which contained 40mg zinc
methionine. However, there were no significant differences (P<0.05) between
either 80 and 120mg and 120 and 40 leveis of zinc methionine , concerning
the digestibility coefficients of all nutrients. The improvement in apparent
digestibility coefficients with zinc methionine supplementation may be due to
either improved of their digestibility and or their absorption in the
abomasums. These results are in line with those obtained by Shakweer et al.,
(2005) and Shakweer and El-Nahas, (2005) They found that the addition of
different levels of zinc methionine to the ration of Friesian dairy cows and
suckling calves increased the digestibilities of OM, OM,CP and CF compared
with those of the control group . Mousa and El-Sheikh, (2004) found that the
apparent digestibility of DM, OM,CP,CF.EE and NFE were slightly increased
by different ievels of zinc sulfate supplementation to the ration of lactating
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buffaloes. Nutritive values as TDN andDCP were significantly (P<0.05)
increased by different levels of zinc methionine supplementation compared to
that of the control group (Table 2). Nutritive value{ as TDN and DCP) was
significantly (P<0.05) increased by ration supplementation level of 80mg /kg
DMI of zinc methionine than to that of the other levels (40mg and 120mg of
zinc methionine and control ration). However, there were no significant
differences between levels of 40mg and 120mg /kg DMI of zinc methionine .
Improved of TON and DCP might be due to the higher digestibility values of
all nutrients by addition of different levels of zinc methionine supplementation.
These results are in accordance with Shakweer ef al, (2005) and Sakweer
and EL-Nahas, (2005) working with suckling calves they found that TDN and
DCP were significantly (P<0.05) increased by different levels of zinc
methionine addition compared to that of the control group. Mousa and EL-
Sheikh, (2004) found that TDN and DCP were significantly (P<0.05)
increased by the addition of the highest level of zinc sulfate.

Table (2) : Digestion coefficients and nutritive values of rations fed to
growing Friesian calves and supplemented with different
levels of zinc methionine .

\ control Experimental ration
[tem Ration (1) | Ration (1) | Ration (1)
Ration{1) |+ 40mg/ kg +80mg/kg| + t20mg/
DMI DMI kg DMI
digestibility (%)
DM 64.24° 67.13° 89.72° 68.15°
M 66.73° 69.69" 71.82° 71.34%
CP 67.19° 69.69° 73.468° 70,670
F 60.98° 63.15° 64.82° 64.15° |
EE 65.17° 67.71> 71.51° 68.75°°
NFE 71.91° 7461° 77.40° 75.36%
Nutritive values %
TON 62.21° 64.50° 67.14° 65,29°
DCP 8.49° 8.73% 9.82° 8.85%
a,b.c: means in the same raw followed by different superscripts are singinificantly
different { P<0.05).

Rumen parameters :

The sampling time (0.00,3.00 ,6.00 hrs) showed that the pH value
was decreased after the 0.00 time feeding meanwhile , ammonia_N and
TVFA’s were increased at 3hrs post feeding and then began to decreased
again at 8hrs post feeding table (3) . It was found that the average pH values
were not affected by the different levels of zinc methionine supplementation.
However, rumen pH was decreased only when 80mg zinc methionine level
was added at 6.00 hr (time of sampling) compared with other zinc levels and
the control group.
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Table (3): The Effect of different levels of zinc methionine
supplementation on ruminal pH, NH; TVFA's values.

| Control Expertimental rations |

Ration (1) [ Ration {1} [ [Ration (1)] |

ltem Time o tion(1)+ 40 mg / kgi+ 80 mg / kg| + 120 mg /
DMI DM] kg DM
H 0 7.13° 7.32° 717° 7.08°
3 626° | 624° 6.28" 6.10°
6 5.08° 6.02* 5.85° 6.13%
mmonia-N mg/100mi(RL)] 0 | 22.53 19.33° 19.06° 17.10°
3 | 24.01° 30 197 27 96° 25.357
6 | 29.74° 23.47% 19.51™ 17.69°
TVFA's (meq/100m! RL) 0 7.14" 7.98° §.65" 9,347
3 9.13° 10.427 11117 11.39°
6 7.33° 7.37° B.09™ 9.57°

ah.c: means in the same raw followed by dilferent superscripts are singinificantly
different { P<0.05) .

These results are in accordance with those of Shakweer et af,, (2005),
Shakweer and EL-Nahas, (2005) and Robinson et af, (2002). However,
Demeterova et al., (2002) reported that there was slight decrease in rumen
pH value when protected amino acid supplemented to the basal diet of
lactating buffaloes. Overall mean of ammonia-N in ruminal fluid was
decreased with different levels of zinc methionine compared with that of the
control group at 3hr post feeding .These results are in line with those
obtained by Skakweer et al., {2005) , Shakweer and EL-Nahas , (2005) and
Arelovich et al, (2000) who found that added zinc or zinc plus Mn inhibited
NH5_N accumnulation from urea , which may be due to decreased ureolysis or
increased ammonia utilization by ruminal microbes. On the other hand, the
TVFA's was increased with all different levels of zinc methionine
supplementation compared with that of the control group at 3hr post feeding.
This increase in TVFA's may be due to the increase of apparent digestibility
of organic matter. These results are in accordance with Shakweer ef al,
(2005), Shakweer and EL-Nahas, (2005) and Arelovich ef af., (2000) who
reported that the increased proportion of propionate in ruminal VFAs leadfs to
an increased energetic efficiency of ruminal fermentation which might explain
the consistent benefits obtained from addition of chelated zinc supplement.
Aly ef al, (2005) found an also an increased of TVFA's with addition of
protected amino acids to goats ration.

Blood parameters

The data in table (4) Show normal concentrations of total protein,
globulin and zinc with different levels of zinc methionine supplementation.
However, albumin and urea concentrations in blood serum were decreased.

. These results are in line with those obtained by Shakweer et al., (2005)

and Shakweer and EL-Nahas, {2005) since they found that normal
concentration of total protein, globulin and zinc with different level of zinc
methionine supplementation. Mousa and EL-Sheikh (2004) who indicated
that addition of 80 and 120 mg zinc sulfate increased total protein and
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Table (4): Effect of different levels of zinc methionine supplementation
on some blood parameters.

control Experimental rations
Item Ration (1) Ration {1) | Ration (1)
Ration(1}) | +40mg/kg +80mg/kg| +120mg/
DMI DMI kg DMI
otal protein g/dI 7.73° 7.82% 7.99° 8.01°
ilbumin g/dl 4.55% 4 45° 4,357 4.28°
Globulin g/dl 3.18° 3.a7° 3.65° 3.73°
urea mg/di 38.08° 35.98° 30.26° 29.30°
Zinc mg/l 0.80° 0.89% 0.91* 0.99°
a,b.c: means in the same raw followed by different superscripts are singinificantly
different{ P<0.05) .

Growth performance

Data in table (5) revealed that zinc methionine addition at 80 mg
zinc methionine /kg DMI level significantly (P<0.05) increased final body
weight compared to that of the other levels of zinc methionine and that of
control group. The daily gain of Friesian calves given 80mg zinc methionine
supplementation was higher than that of the other zinc levels and also the
control group. On the other hand , this improved growth performance due to
zinc supplementation was not only due to its importance through acting as a
component and activator to more than 200 metalloenzymes and hormones
Riordan and Vallee (1976) but also can improves acid — base balance as
stated by Halhn and Baker (1988) and digestive enzymes activities 1zhboldina
(1994).
Table(5): Feed intake and feed efficiency of growing Friesian calves

given different levels of zinc methionine

Control Experimental rations
Item Ration {1) | Ration {1) | Ration {1
+40mg/ kgt 80mg/kg +120mg/
Ration{1) DMI pMmi kg OMI
No. of animal 5 5 5 5
Duration /days 180 180 180 180
initial weight, kg 153.33° | 154.67° 156.67 153.33°
Final weight, kg 303.33°| 323.00° 344.67 323°
Total gain, kg 150° | 168.33" | 18B.00° | 169.67~
Averag daily gain, g/head/day 0.833° | 0.933" 1.044° 0.943"
Average daily feed intake(as DM)
CFM DM, gfhead/day 4128 4318 4471.67 4306
Berseem hay DM, g/head/day 1818 1818 1818 1818
Rice straw DM, g/head/day 1997.7 2151.3 2305 2151
otal DM intake, g/fhead/day 7943.67 8287.3 8594.7 8275
[Total TDN, g/head/day 4939.31| 5348.71 5754.38 5402.85
Total DCP, g/head/day 672.94 722.58 784.53 732.61
Feed efficiency
DM/kg,gain 9.583 8.84 8.236 8.786
Kg TDN/kg dain 5.96 571 5513 5736
Kg DCP/kg,gain 0.815 0.771 0.752 0.778
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The present results are in agreement with those of Goetsch et al,,
(1990) who found that the daily gain was higher (P<0.05) with supplemented
ration {4g daily of zinc /animal ) than that without zinc supplementation by
beef steers . Shakweer and EL-Nahas , (2005) working on weaned Friesian
calves found that the daily gain was higher (P<0.05) with supplemented
40mg zinc methionine than that of the control group . Mousa and EL-Sheikh
(2004) found that the addition of zinc at different concentrations increased
daily gain of buffalo-calves when compared with those of the control group.
Feed intake as /kg DM, TDN and DCP/ head are shown in table (5) . The
highest intake was recorded with 80mg zinc methionine supplementation /kg
DM1 compared to that of the other levels and the control group . On the other
hand, there was an improvement in feed conversion as kgDM, kgTDN and
kgDCP / kg gain by addition of different levels of zinc methionine to the ration
of growing Friesian calves. The best feed efficiency as kg DM, kgTDON and kg
DCP required for each kg gain was obtained with level of 80mg zinc
methionine addition level] followed by 40 and 120mg zinc methionine levels ,
respectively compared with that of the controi group with no significant
differences . The present results are in agreement with those of Malcolm-
Callis et al, (2000) who found that feed efficiency was increased with
supplemental of zinc and Shakweer and EL-Nahas (2005) who found that
feed efficiency was increased with 40mg zinc methionine waorking with
wearing Friesian calves . Mousa and Ei-Sheikh , (2004) reported that feed
intake and feed efficiency were increased with addition of 40mg zinc sulfate
/kg DMI for buffalo-calves cpmpared to that of the control group .

Conclusion :

From all the above results , it could be concluded that addition of
80mg zinc methionine /kg DMI gave the best results concerning feed
digestibility , nutritive value, feed efficiency and performance of growing
Friesian calves.
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