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1 SUMMARY

A study was conducted to evaluate the effect of feeding different levels of protein to growing kids of
the Shami breed. Weanling Shami kids (n=18; 75 to 90 days old) were selected and individually
housed at the experimental farm. Kids were divided randomly to one of the three treatments. The
three dietary treatments were: T1: Control ration, formulated according to NRC (1981) to cover the
protein and other nutrients required (level 1.)., 2: T2, ration formulated to covered only 75% of
protein recommended by NRC (level 2.) and 3: T3, Control diet + protected methionine 2.4 g
Smartamine® / day/ kid (level 3). Kids were individually fed their respective diets ad libitum for 12
weeks and feed intake was recorded daily for each kid. Initial and monthly body weights were also
recorded. Blood samples were collected monthly and analyzed for the metabolite levels of Co, Zn
and Cu. Data were analyzed using CRD with repeated measurements. Decreasing the dietary level
of protein (T1) negatively affected (P<0.05) the total live weight gain, average daily gain and feed
conversion ration when compared with the control and T2 groups. There was no significant effect
(P>0.05) of treatments on the total feed intake. Moreover, methionine supplementation, time and
time x treatment caused a significant (P<0.05) change on Co concentration in blood serum with a
higher value at the end of the experiment. Only time effect (P<0.05) was detected on cholesterol,
albumin and creatinine levels with lower values at the end of the experiment. Methionine
supplementation (T2) increased the growth rate and density of Shami hair when compared with the
control and T1 groups. In conclusion, the NRC recommendation level of protein for growing kids
cover the requirements of growing Shami breed kids with proper performance. Feeding protected
methionine (Smartamine®) above NRC requirements only affects the growth and yield of Shami
kids' hair.

2 INTRODUCTION

Shami goat is widely distributed in the farming. Unfortunately, there is a limiting data
Mediterranean region (Titi ez al, 2008) as a major regarding the protein and other nutrients
breed for milk and meat production. Feeding Shami requirements of Shami kids and other breeds in the
goats in the Mediterranean countries depends on Mediterranean region. National Research Council
the natural range, crop residues (for a very short (1981) identifies the nutrient requirements of the
period of the year), limited batley and wheat bran international temperate breeds which may not be
supplementation (FAO, 1994). A shortage in applicable to Arabian breeds, because of differences
protein and other nutrient are expected under this in growth potential and the environmental factors
extensive system which may affect their general (Aregheore et al, 2003). Silva (2001) reported a
health and performance. Therefore, there is an higher net protein requirements for growing lambs
urgent need to cover nutrients requirements to from breed (Santa Ines lambs) to another (Ile de
increase goats' productivity, through intensive France lambs), and protein requirements levels were
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20% higher than those recommended by ARC
(1980). Supplementation of rumen protected
methionine increases the proportion of dietary
amino acids that is absorbed from the intestine
(Archibeque e7 al, 2002). They reported that the
absorbed methionine meets a critical limitation and
improves the overall use of nitrogen in the diet.
There is more potential to produce profit, while
minimizing undesirable environmental impacts
through modification of protein metabolism. Ali e#
al, (2009) reported that supplementation of
ruminally protected proteins and amino acids
improved feed consumption, digestion and
performance of ruminant animals. Virk ez al, (1994)
demonstrated that feeding protected protein caused
a significant increase in growth rate and nitrogen
retention in goats. On the other hand, regarding the

3 MATERIAL AND METHODS

341 Animal feeding, sampling  and
management: Weanling Shami kids (n=18 for
each), about 75 to 90 days old, were selected and
individually housed at Mutah University Research
Station. Kids were injected sub-cutaneously with 2
mls enterotoxaemia vaccine and divided randomly
to one of the three treatments. The three dietary
treatments were: T1: Control ration, formulated

effect of energy level on  performance,
Abdelrahman (2010) reported that NRC (1981)
recommendation for energy for growing kids is
adequate for proper growth and performance.
Moreover, undegradable methionine (sulfur amino
acid), as the main limiting amino acid, may affect
the bioavailability of other minerals. So, studying
the negative or positive effects is necessary by
measuring the accumulation of minerals in blood
serum and tissues as a reliable indication
(Underwood and Suttle, 2001). Hence, a need for
accurate level of protein requirements and effect on
performance of different goat breeds is very crucial.
The main objective of this study is to determine the
effect of different levels of protein, using protected
methionine, on the performance of growing Shami
kids raised under semi arid conditions.

according to NRC (1981) to cover the protein (level
1.) and other nutrients required. 2: T2, ration
formulated to covered only 75% of protein
recommended by NRC (level 2.). 3: T3. Control
diet + protected methionine 2.4 g/ day of
Smartamine® (level 3). Kids were individually fed ad
libitum their respective diet (Table 1.) for 12 weeks
and feed intake was recorded daily for each kid.

Table 1: Feed composition as a fed used in this experiment contain two level of crude protein

Ingredients (%) Control (NRC, 1981 protein | Treatment (75% of protein
recommended) recommended by NRC, 1981)

Corn 15.0 15.0

Barley 55.4 61.4

SBM 0.0 0.0

Tibin 10 10

Wheat bran 12.0 12.0

Salt 0.5 0.5

CaCO3 1.0 1.0

Min. &Vit. 0.1 0.1

Total 100.0 100.0

Chemical composition (As fed):

Dry matter% 89.23 89.11

Crude protein (g/ kg) 129.95 101.45

Metabolizable enetgy (Mcal/ kg) 2.53 2.53

Calcium (g/ ko) 4.79 4.64

Phosphotus (g/ kg) 4.45 4.28

1 Minivit-Forte, VAPCo, each 1 kg contains: Cu sulphate= 9.417 mg, Fe sulphate= 85 mg, Mg sulphate= 535 mg, Mn
sulphate= 41.25 mg, Zn sulphate= 77.2 mg, Di-Ca phosphate = 145 mg. Vit A= 6250 1.U, vit D3= 1510 I, U, vit E=

4.375 1.U., Cobalt chloride= 1.933 mg, K iodide= 6.367 mg and Na selenite= 0.274 mg,
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Clean water was available throughout the day. Initial
and monthly body weights were also recorded.
Blood samples from the jugular vein were collected
monthly using non heparin vacutainer tubes and
serum separated by centrifugation at 3000 rpm/ 15
minutes. Four kids from each group were
slaughtered and hot carcass and omental fat weights
were recorded. The biological samples were
analyzed for the following: 1) Blood serum samples
were analyzed for mineral concentrations using
Atomic Absorption Spectrophotometer (AAS); 2)
Blood glucose, triglyceride, total protein, cholesterol
and creatinine were measured by using available
commercial kits. To determine the effect of
protected methionine on the density, length and

4. RESULTS AND DISSCUSION

Sufficient supply of protein and well balance amino
acids especially the most limited amino acid,
methionine and lysine, is a very crucial factor for

diameter of growing hair during the experimental
period, shaved 25 cm? from different body areas,
from all the experimental kids, to weight the higher
densities by averaging the values for all areas. Fiber
samples were taken representing different body
locations for measuring the hair diameters by using
microscope and micrometer. Moreover, the lengths
of the hair were measured by using a regular ruler.
3.2 Statistical analysis: Data were analyzed
using the General Linear Model (GLM) of
Statistical analysis system (SAS, 2002) as a complete
randomized design (CRD) with repeated
measurements. Protected LSD test was used to
compare between means for significance.

proper growth by ruminants. The effect of protein
levels on the performance of Shami kids is shown in
table 2.

Table 2: The effect of feeding the different protein levels on the general performance of the growing Shami

kids

Initial BW Final BW
Treatment X SD X SD AccGain3 AccADGH* AccFCRS5 TFI¢

X SD X SD X SD X SD

Control 233 12. 37.6 |23 14.4a 1.2 0.169a 0.013 57a | 0.42 82.08 9.4
T11 24.8 24 37.7 2.6 12.8b 1.1 0.148b 0.014 6.4b | 0.49 82.70 8.1
T2 21.0 1.7 35.4 1.9 14.2a 0.9 0.166a 0.010 59a | 0.35 82.40 6.6
Sign. NS NS * * * NS

175% of protein daily requirements

2 Dietary protein according to NRC+ 2.4 g protected methionine.

3 Accumulated gain
4 Accumulated average daily gain

5 Accumulated feed conversion ratio., ¢ Total feed intake, NS= Not significant, * P<0.05

Reducing the dietary protein level below the NRC
recommendation (T'1) caused a significant decrease
in accumulated live weight gain (p<0.05),
accumulated average daily gain (p<0.05) and
increase the accumulated feed conversion ratio
(p<0.05). There was no significant effect (P>0.05)
of the treatments on the total feed intake, dressing
percentages, as the hot carcass weight was (48.9 vs
47.81 and 49.3%, respectively) and omental fat
percentages were (4.01 vs 3.80 and 4.23%,
respectively). Furthermore, feeding growing Shami
kids undegradable methionine (T2), above the NRC
(1981) recommended level didn't cause any

improvements in accumulated weight gain, average
daily gain and FCR when compared with the
control. Regarding the effect of protein level on
performance, Abdelrahman (2010) reported that
feeding undegradable methionine (Swartamine® ®)
didn't cause any significant improvement on their
performance in term of growth and feed
conversion. He concluded that NRC (1981)
recommendation for energy and protein for
growing kids are adequate for proper growth and
performance. Wiese ¢ 4l (2003) found that
increasing the dietary level of methionine by using
Smartamine® to Merino lambs did not lead to any
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increase in growth rate, daily feed intake, feed
conversion or final body weight which completely
agreed with this study findings. In addition, Atti e
al. (2004) and Soto-Navarro et al. (2004) reported
that the optimum crude protein level in growing
goats' concentrate for maximum performance is
approximately 130 g/ kg BW and any increase
above this level did not improve performance. This
level of feeding protected methionine to goats cause
very little effect on the studied traits and their effect
was reduced significantly with high dietary crude
protein feeding which consistent with the present
findings. In a different study conducted by Shahjalal
et al. (2000), studying effect of diets with 16.9 and
20.35 CP%, in black Bengal goats, indicated a
higher live body weight gain with increasing dietary
protein (20.3%) which disagreed with our findings.
This disagreement may be resulted from breed, feed
type, stage of growth and environmental factors
(Negesse ¢t al., 2001). For lambs, Zundt ez al. (2002)
reported a linear effect of protein level (12, 16, 20
and 24%) on average daily gain which differs from
our results. But Nuno e a/ (2009) found that the
protein levels in the diet (14, 16 and 18%) had little
or no effect on the performance of Dorper or
Pelibuey lambs during fattening which agreed with
ours. This disagreement with sheep may be mainly
resulted from a species differences in term of
protein requirements. According to this study
findings, it is clear that feeding growing Shami kids
14% crude protein as recommended by National
Research council (NRC, 1981) is quite adequate to
cover their requirements of protein and no effect of
adding the undegradable methionine above 14% on
their growth performance. For the feed intake, the
result was consistent with Chobtang ez a/. (2009) and
Prieto ez al (2000) who found that there was no
significant effect of different levels of protein in diet
on the feed intake of Thai indigenous male goats,

Spanish and  Boer-Spanish  crossbred  kids.
Moteover, Zundit e al. (2002) did not detect any
significant effect of increasing dietary crude protein
on dry matter intake by growing lambs which
agreed with ours. In contrast, there was evidence
that dry feed intake in Alpine and Nubian goats
linearly increased as a result of increasing dietary CP
levels (u and Potchoiba, 1990). Negesse ¢f al.
(2001) also confirmed the same trend in increasing
feed intake with increasing dietary protein. It is
possible that the difference in animal breed, feed
ingredients composition and environmental factors
are the reason for variation. On the other hand, the
feed conversion ratios (FCR) showed a significantly
drop down in kids from T1 group (low protein)
when compared with the control (NRC, 1981) and
T2 (Undegradable protein; high protein) with no
differences between the control and T2. Obtained
result is in agreement with the findings of Hussein
and Jordan (1991); Beauchemin ez a/ (1995) and
Haddad ¢7 4/ (2001) and disagreed with Shahrbabak
¢t al., (2000).

Moreover, methionine supplementation, time and
time x treatment caused a significant (P<0.05)
change on Co concentration in blood serum with
higher value at the end of the experiment (Table 3.).
Moreover, only time showed a significant effect
(P<0.05) on the Co, Cu and Zn concentrations with
higher value at the end of the experiment (Table 3.).
Unfortunately, very little work has been carried out
to study the negative or positive effect of feeding
undegradable methionine (sulfur amino acid) on
trace minerals bioavailability in ruminants. The
results of this experiment showed significant change
in term of increasing and decreasing trace minerals
concentrations in different tissues, but all values
were within the normal levels according to Puls

(1990).

Table 3: The effect of feeding the different protein levels, time and time by treatment interaction on the
cobalt, copper and zinc concentration in the blood serum of the growing Shami kids

Time
1 |2 3 4 SE3 Trtl Time? | Trtx Time
Co 0.34 0.366 0.39 0.500 0.03 * shokeok *
Cu 0.43 0.224 0.37 0.403 0.08 NS N NS
Zn 0.33 0.804 1.52 1.82 0.19 NS * NS

Itreatment, 2 time of taking blood samples (Monthly) , > Standard error of means., NS Not significant, * P<0.05, **

P<0.01, *** P<0.001
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Only time effect (P<0.05) was detected on
cholesterol, albumin and creatinine levels with lower
values at the end of the experiment (Table 4.).
Abdel-Ghani ¢ al. (2011), Shahen e# al. (2004) and
Yousef and Zaki (2001)

correlation between dietary protein and serum total

reported a positive

protein concentration in goats. This finding was in
agreement with those reported by El-Shabrawy

(20006). On the other hand, the findings reported by
El-Reweny (2006) were inconsistent with ours. On
the other hand, Abdel-Ghani ¢z a/ (2011) reported a
significant reduction in creatinine in blood serum of
lamb as a result of feeding protected protein which
disagreed with our findings. They explained their
finding assuming a higher utilization of dietary
protein occurred as a result of protection.

Table 4: The effect of feeding the different protein levels, time and time by treatment interaction on blood

serum metabolites of the growing Shami kids

Time
Measurements | 1 2 3 4 SEM3 | Trt! Time? Trt x Time
Cholesterol* 70.1 68.2 74.0 59.9 4.6 NS *k NS
Albumin® 3.13 2.57 3.17 2.601 0.26 NS ok NS
Protein® 6.37 6.14 6.26 6.10 0.43 NS NS NS
Ceratinine* 1.76 1.39 1.50 1.25 0.18 NS * NS
Glucose* 58.0 61.33 65.27 59.67 5.1 NS NS NS
! treatment
2 time of taking blood samples (Monthly)
3 Standard error of means.
NS Not significant
* P<0.05, ** P<0.01, 4 mg/dl, 5 g/dl
By- pass methionine supplementation (T2) present results are in agreement with the findings of

increased the growth rate and density of Shami hair
when compared with the control and T1 groups
(Table 5.). Few studies were reported in the
literature studying the effect of dietary protein levels
on the hair growth of Shami kids. But in general,

other researchers fed different protein levels or
protected methionine and using different breeds
(Wiese et al., 2003; Sahlu et al., 1993; Hart et al.,
1993; Shahjalal e al., 1992; Deaville ef al., 1992).

Table 5: The effect of feeding the different protein levels on the hair characteristics of the growing Shami

kids

Treatments Diameter (um) Length (cm) Hair yield (mg/100 cm?)
Contrl 13.8 19.3a 93.6a

T! 12.9 149 b 59.61 b

T2 13.6 21.7 ¢ 112.52 ¢

SEM3 0.59 1.23 5.68

Significancy NS ok otk

1 75% of protein daily requirements

2 Dietary protein according to NRC+ 2.4 g protected methionine as Swartamine® .
3 Standard error of means.

NS Not significant

* P<0..01

R P< 0.001
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5 CONCLUSION

The NRC recommendation level of protein for
growing kids cover the requirements of growing
Shami kids raised in the Mediterranean region with
proper performance. Feeding protected methionine
(Smartamine® above NRC requirements only affects

6 AKNOWLEDGMENT
This project was funded by King Saud University,
Agricultural Sciences, Research Center.

7 REFERENCES

Abdel-Ghani AA. Solouma GA. Abd Elmotyl Al
Kassab AY. Soliman EB: 2011. Productive
performance and blood metabolites as
affected by protected protein in sheep.
Open Journal of Animal Sciences. 1 (2): 24-
32.

Abdelrahman MM: 2010. Productivity of growing
baladi kids fed high energy and protected
methionine. Egyptian Journal of Sheep and
Goats Sciences. 5 (1): 233-247.

Agricultural Research Council, ARC: 1980 The
nutrient  requirements  of  ruminant
livestock. , 351, CAB, London, UK.

Ali CS. Din I. Sharif M. Nisa M. Javaid A. Hashmi
N. Sarwar M: 2009. Supplementation of
ruminally protected proteins and amino
acids: feed consumption, digestion and
performance of «cattle and  sheep.
International Journal of Agriculture and
Biology. 11: 477-482.

Archibeque SI. Burns JC. Huntington GB: 2002.
Nitrogen metabolism of beef steers fed
endophyte- free tall fescue hay: effect of
ruminally protected methionine
supplementation.  Journal of Animal
Sciences. 80:1344-1351.

Aregheore EM. Kumar A. Manuel P: 2003. Dietary
level of energy and protein for optimal
growth of crossbred Anglo-Nubian goats in
Samoa. International Journal of Agriculture
and Biology. 5(4):428-431.

Attt N. Rouissi H. Mahouachi M: 2004.The effect
of dietary crude protein level on growth,
carcass and meat composition of male goat
kids in Tunisia. Small Ruminant Research.
54:89-97.

2430

the growth and yield of Shami Kids' hair. Regarding
the mineral concentration, a significant effect of
treatment, time and time X treatment is on cobalt
status.

Deanship of Scientific Research, College of Food and

Beauchemin KA. McCLand LA. Jones SM. Ckozub
G: 1995. Effect of crude protein content,
protein  degradability =~ and  energy
concentration of the diet on growth and
carcass characteristics of lambs fed high
concentrate. Canadian Journal of Animal
Science. 5: 386-591.

Chobtang J. Intharak K. and Isuwan A: 2009. Effect
of dietary crude protein levels on nutrient
digestibility and growth performance of
Thai indigenous male goats. Songklanakarin
Journal of Science and Technology. 31(6):
591-596.

Deaville E.R. and Galbraith H: 1992. Effect of
dictary protein level and yeast culture on
growth, blood prolactin and mohair fiber
characteristics of British Angora goats.
Animal Feed Science and Technology. 38:
123-133.

El-Reweny AS: 2006. Effect of protected protein on
production and reproduction performance
in sheep. Ph. D. Thesis, Faculty of
Agriculture, Tanta University, Tanta.

El-Shabrawy HM: 2006. Performance of goats fed
protected protein during gestation and
lactation. Egyptian Journal of Sheep, Goat
Desert Animal Sciences. 1(1): 213-232.

Food and Agriculture Organization, FAO: 1994.
Sheep Production Under Extensive System
in the Near Hast. Jordan Pastoral System. A
case study, Cairo, Egypt.

Hadad SG. Nasr RE. and Muwalla MM: 2001.
Optimum dietary crude protein level for
finishing Awassi lambs. Small Ruminant
Research. 39: 41-46.

Haddad SG: 2005. Effect of dietary forage:
concentrate ratio on growth performance



Journal of Animal &Plant Sciences, 2013. Vol.17, Issue 1: 2425-2432 o o
Publication date 28/2/2013, http://www.m.elewa.org/JAPS; ISSN 2071-702 q

S
£

Ml e
{ SCIErCES

I a1

and carcass characteristics of growth Baladi
kids. Small Ruminant Research. 57:43-49.

Hart SP. Sahlu T. and Fernandez J.M: 1993.
Efficiency of utilization of high- and low-
quality forage by three goat breeds. Small
Ruminant Research. 10: 293-301.

Hussein HS. and Jordan RM: 1991. Fish meal as a
protein supplement in finishing lambs diet.
Journal of Animal Sciences. 69:2115-2122.

Lu, CD. And Potchoiba MT: 1990. Feed intake and
weight gain of growing goats fed diets of
various energy and protein levels. Journal
of Animal Sciences. 68:1751-1759.

Negesse T. Rodehutscord M. and Pfeffer E: 2001.
The effect of dietary crude protein level on
intake, growth, protein retention and
utilization of growing male Saanen kids.
Small Ruminant Research. 39:243-251.
NRC: (1981. Nutrient requirements of
goats, mnational academy of sciences--
national research council, Washington DC.

Nuno AR. Gomez JU. Hernandez JO. Hernandez
VF. Occidente AD. DeCV SA. Morelos T.
and Mexico J: 2009. The effect of different
protein concentrations in the diet of
fattening Dorper and Pelibuey lambs. ]
Animal and Veterinary Advances. 8
(6):1049-2051.

Prieto I. Goetsh A.L. Banskalieva V. Cameron M.
Puchala R. Sahlu T. Awson LJ. and
Coleman SW: 2000. Effects of dietary
protein concentration on postweaning
growth of Boer crossbred and Spanish goat
wethers. Journal of Animal Sciences. 78:
2275- 2281.

Puls R: 1990: Mineral levels in animal health:
Diagnostic data. 2nd edition. Sherpa
International, Clearbrook, BC, Canada.

Sahlu, T. Hart SP. And Fernandez JM: 1993.
Nitrogen  metabolism  and  blood
metabolites in three goat breeds fed
increasing amounts of protein. Small
Ruminant Research. 10: 281-292.

SAS: 2002. Uset's Guide: Statistics, Version 8ed.
SAS Inst., Inc. Cary, NC.

Shahen GF. Zaki AA. and Yousef HM: 2004 Effect
of feeding level on growth nutrient
digestibility and feed efficiency for buffalo

calves. Egyptian Journal of Nutrition and
Feeds. 7: 11-15.

Shahjalal M. Galbraith H. and Topps JH: 1992. The
effect of changes in dietary protein and
energy on growth, body composition and
mohair fiber characteristics of British
Angora goats. Animal Production. 54: 405-
412.

Shahjalal M. Bishwas MA. Tareque AM. And Dohi
H: 2000. Growth and carcass characteristics
of goats given diets varying protein
concentration and feeding level. Asian-
Australian Journal of Animal Science.
13:613-618.

Shahrbabak MS. Rozbahan Y. Shahrbabak MM. and
Shahrbabak HM: 2006. Effect of different
levels of digestible undegradable protein on
the fattening performance of Kermani male
lambs. International Journal of Agriculture
and Biology. 8 (6): 721-723..

Silva SG: 2001. Aspectos quantitativos e qualitativos
da produgio de carne ovina. A producio
animal na visdo dos brasileiros. Piracicaba:
FEALQ, 2001. p.425-453.

Soto-Navarro SA. Goetsch AL. Sahlu T. and
Puchala R: 2004. Effects of level and

of supplemental protein in a
concentrate-based  diet on  growth
performance of Boer x Spanish wether
goats. Small Ruminant Research. 51:101-
106.

Titi HH. Alnimer M. Tabbaa M]J. and Lubbadeh
WE: 2008. Reproductive performance of
seasonal ewes and does fed dry fat during
their postpartum period. Livestock Sciences
Journal. 115:34-41.

Underwood EJ. And Suttle NF: 2001. The Mineral
Nutrition of Livestock, 4th ed. CABL
Publishing, U.K.

Virk A.S., Khatta V.K,, Tewatia B.O., Gupta P.C.
(1994) Effect of formaldehyde treated faba
beans on nutrient utilization and growth
performance of goat kids. Small Rum Res,
14:19-23.

Wiese SC. White CL. Master DG. and Milton JB:
2003. The growth performance and carcass
attributes of Merino and Poll Doreset x
Merino  lambs  fed  rumen-protected
methionine  (Swartamine® TM-M).

source

2431



Journal of Animal &Plant Sciences, 2013. Vol.17, Issue 1: 2425-2432
Publication date 28/2/2013, http://www.m.elewa.org/JAPS; ISSN 2071-702

g

BZAURPLAL
=13
S
£

P_n T

[ sCiEr—ES
. T e

Australian Journal of Agricultural Research.
54(5): 507-513.

Yousef HM. Zaki AA: 2001. Effect of batley radical
feeding on body weight gain and some
physiological ~ parameters of growing
Friesian crossbred calves. Egyptian Journal
of Nutrition and Feeds. 6 (Special
Issue):465.

Zundt M. Macedo FF. Martins EL.. Mexia AA. and
Yamamnoto SM: 2002. Desempenho de
cordeiros alimentados com diferentes niveis
protéicos. Revista Bras de Zoot. 31: 1307-
1314.

2432




