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Effect of Dietary Protein Levels on Juvenile Tibetan
macaque ( Macaca thibetana)
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[ Abstract]  Objective To investigate the effect of protein on growth and serum biochemical indexes of juvenile
Tibetan macaqueb by a ninety-day feeding trial. Method Diets with five levels of protein (11.1% , 16.1% , 20.5% ,
24.5% and 29.8% ) were fed to Tibetan macaque. The results showed that: weight gain, serum albumin, globulin
increased with the increasing protein levels (P <0.05). Resnlts Activities of serum aspartate aminortransferase, alanine
aminotransferase and urea nitrogen were significantly improved in response to the increasing levels of dietary protein. But
there was no significant difference in serum total protein, triglycerides, Gamma-irradiation glutamine shift enzyme and
alkaline phosphates among these groups. The dietary protein requirement for weight gain of juvenile Tibetan macaque
pestimated by brokenline model was 23.69% . Conclusim  Under the cage conditions the 23.69% protein is the best
choice considering animal biology and feed expense.
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Tab.1 The design of experiment

AbBEE (N)NO. 1 2 3 4 5

B2 17K (% ) Protein levels  11.33 16.01 19.40 23.30 27. 11
4/ 4b P 7 &2 %X Duplicate number 3 3 3 3 3
AT IR K AL Test animal number 1 1 1 1 1

1.2 SLBAR

AR S I 52 v v 5 96 0 0 T 5 9
SRR LLEOK R KT T N E SR R
B, IRV R R A A L R Rk
A 11.33% . 16.01% 19.40% . 23.30% .27.11% ,
RHZ IR A HUIR A5 HEAT N T, AL S 6 ) A
B F1IR, —20°C A7 o 4% b B ARDRE S 26 1 A 43 1)
K 11.1% 16.1% 20.5% 24.5% F1 29.8% ., '] £}
FeJFOR R R RN E I 2 % AOAC(1995) 7, 5
AR B ) TR B B S R AR, A A R SR
I BT, L R B R LR 2

®2 ELEST

Tab.2 Proximate analysis of experimental diets

AHS (N) 1 2 3 4 5
TR 1K (% ) Protein levels 11.33 16.01 19.40 23.30 27. 11
AL AE (kj/kg)? DM 13.40 13.36 13.83 13.51 13.46

G EE 3.42 4.06 4.20 4.09 4.47
HLAF4E CF 2.40 2.43 2.54 2.30 2.49
K4y Ash 2.38 3.29 3.92 4.88 5.59

IR i STl A A
Note: ? calculations refer to DM of pig
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H(GLO) (KITA =R FL = M (AST) (N &= R 2 5L 5%
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RN R (y - GT) Bl Ve MR I ( ALP) FIK R
RAFHEIR
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Tab.3 Initial body weight, final body weight and weight gain

of Tibetan macaque ( Macaca thibetana) fed diets

containing graded levels of protein

F 4 OR[N KPS 50 56 P 5 1 W AR (TP |
L& FL 4 (ALB) FLE Bk B (GLO) A5
Tab.4 serum total protein( TP), albumin( ALB) and
globulin( GLO) of Tibetan macaque ( Macaca thibetana)

fed diets containing graded levels of protein

LEFEE(N) 1 2 3 4 5
HAKF(% ) b K- (%) I3E B iR QIRE
: 6.1 0.5 s 2.3 RS HEEAK (%) HEEA HHEH THEREN
Protein levels (N)  Protein levels TP ALB GLO
WL (g) ) » ) » Aa Aa Aa
2823334 2860, 00 2846, 67 253667 2876, 67 1 11. 10 70.27 £3.52%  35.50 £3.39%  34.77 £0. 60
Im;g% ‘(Vel)gh‘ 2 16. 20 80.50 +£5.37%  50.47 +3. 12" 30.03 +2.34"%
g
2780.00* 3073.33* 3073.33* 3013.33% 3243.33" 3 20. 50 75.27 +£8.30M"  49.87 +5.56" 25.40 £2. 78"
final weight
W (g) 4 2450 77.53£6.31" 48.40=5. 11" 29.13 £3.65"%
—43.33% 213,338 226,67 476.67""  366. 67" e - ABD
weight gain 5 29.80 80.63 £6.45% 52,43 +3.56"  28.20 +2.90°

T« AT JH AN [ 5 bk ) 7R 22 5 3 VE /NG 203K P <0.05,
KEFHFER P <0.01
Note: Mean values with the different superscripts in the same row by

small letter mean P < 0.05, and mean values with the different

superscripts in the same row by capital letter mean P <0. 01
Hh R K P B R, S50 P R B I T A E A
(ALB) FIIfL 3§ R & 1 (GLO) A # 3 (P <0.01)
R

AN TR EE 1K X 552 36 8P A K 1] 4 S e |
Btk (AST) (N & IR & 2k 5 7% Mg (ALT) , H b = M
(TG) WM ILZ S .

P28 TR, AN [R]85 1 7K1 68 52 56 6 P4 A% I 37 K
& G TREE A T (AST) | N & MR & 4L 56 B il (ALT)
FIH I =06 (TG) BEA W B F W (P> 0.01) (H)Z

T AT IR A ) 5 B ) 7R 22 5 35 1k, /NS S REROR P <0.05,
KEFHHmR P<0.01
Note: Mean values with the different superscripts in the same row by

small letter mean P < 0.05, and mean values with the different

superscripts in the same row by capital letter mean P <0. 01
B2 Rk TP A KT R e S 6 TR P R A I T R
112 F R = g (AST) | TN & R & S e B T ( ALT)
B3 (P<0.05) .

AN TR A AT S 060G Ak y - A R B e S
g (y-GT) ol 1k i 12 Mg ( ALP) M1 PR 2% 0 A9 52 Wi WL
*6,

FT 28 AT T, AN [ 38 1 7K SF 6 S 56 829 R I T y-
R WML RS I (v-GT) (Bl PE B B2 Al (ALP) ) 1) 82
Wi 22 5% AN .35 (P> 0.05) , {H I Bl 35 4k 2 K

F 5 IRV H KX 2 5 98 06 Mk K 1] & SRR i A BB (AST) (N A MR A B BB (ALT) , Hh =18 (TG) By 52
Tab.5 Activities of serum aspartate aminortransferase, alanine aminotransferase and triglycerides of
Tibetan macaque ( Macaca thibetana) fed diets containing graded levels of protein

A5 NO. K (% ) Protein levels KITA& ARG A W AST N R A S R T ALT H i = TG
1 11.10 27.50 £0. 62" 23.07 £10.02% 0.81 £0.40"
2 16. 20 32.77 0. 42 69.70 £15.20%" 0.85 £0.03%
3 20. 50 44,73 £9.34% 145.23 +69. 17" 0.70 £0.09*
4 24. 50 44,23 £3.65% 149. 70 +106. 08 ** 0.67 +0. 12
5 29. 80 68.47 £32.40" 178.27 +113.48"" 0.70 0. 05"

T AT JH AN IR 5% B i) 327w 28 5 3 1, /NE F BEROR P <005, R'E F Bk R 7R P <0.01

Note: Mean values with the different superscripts in the same row by small letter mean P <0. 05, and mean values with the different superscripts in the

same row by capital letter mean P <0. 01

*x6

AN TR B A X S 6 R PG Ak y - S R e RS B (y-GT) ek e Il ( ALP) AR 3R L (BUN) 1 52 )

Tab.6 Activities of serum Gamma-irradiation glutamine shift enzyme(y-GT) , alkaline phosphates( ALP) and urea

nitrogen ( BUN) of Tibetan macaque ( Macaca thibetana) fed diets containing graded levels of protein

v -GT

ALP

BUN

AbHES (N) % H K (% ) Protein levels
1 11. 10
2 16.20
3 20. 50
4 24.50
5 29. 80

86. 13 = 11,274
112.70 +59. 41
132.37 £33. 18
133.23 £21.38"
134.36 +29. 34"

710. 50 +137.33%
581.40 +152. 64
506. 47 +202. 95"
560.23 +184. 05"
670.40 = 151. 64

15.74 £2. 74"
20. 11 +2. 49480
23.11 +4. 6418
24.04 £3.9278b
27.45 +0. 3840

T - [FATJE AN IR 5 R i) 32 7m 28 5 3 1, /NE P BEROR P <005, R'E 78RR P <0.01

Note: Mean values with the different superscripts in the same row by small letter mean P <0.05, and mean values with the different superscripts in the

same row by capital letter mean P <0. 01
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Fig. 1 Broken-line analysis of weight gain for juvenile
Tibetan macaque ( Macaca thibetana) fed diets containing

graded levels of protein for 90 days.
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