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Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %
JEB} Ingredients 4 Content B %7K F Nutrient levels +# 1 Content
F K Com 16.0 i1k e DE/(MJ/kg) 10.08
K =4 Soybean meal 17.0 HE H 5 CP 15.89
/N %k Wheat bran 18.0 M &r4E CF 12.62
64 Bt Peanut vine 46.0 He s EE 2.18
IR E 45 CaHPO, .5 #i 5 Lys 0.52
£r£h NaCl 0.5 EE M Met 0.17
IRkl Premix .0 45 Ca 1.23
41t Total 100.0 it P 0.60

TR R A 4T T/ MR $2 4L Premix provided the following per kg of the diet; VA 13 500 IU, VE 15 mg, VK 1.5 mg, VB,
1.8 mg,VB, 6 mg,VB, 13.5 mg, VB; 24 mg, VB, 0.3 mg, VB, 0. 024 mg,Cu 10 mg,Fe 60 mg,Zn 70 mg,Mn 16 mg, Se

0.1 mg, =4 & biotin 0. 09 mg, Mz folic acid 0.3 mg, #i 7L ¥k F| diclazuril 5 mg,
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3.d, W %S 3 d ok B Hal e f 4 R 1y 3%
FEFIIRFE 4 C 2% BHRAF , R B0 5 Hal0e e &
RIPREE HeE AR . SR E ), BUH
H— &R FR EE S5 I 10 % 1) 6 R 1 40, 4 K BURE Eb
BT , SR 5 FE MR T 65 C LT 72 h, FRE
RPAFZEFE T &, e Jabr 3 d KT 2EFEIR G F
W RSE —20 CRRRAARFIN . PRAEI & )5 , B
— 7 LA A S 419 250 mL R, IS mL
Wem R [ R, B R BURE L A R TR AT e BT
—20 CR TR, R & A

PRSI 46 J5 25 060 K R 2 AR, f 41
BEMLAEL 8 FOX e S i A7 R AE i B 5, HX

2 Wi 1/4 4b 2910 em, 78 4 CF F#EER $L 2% v
W (PBS) Ve B MY, B AR T, 36
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YL(P <0.01) s FHe 4 20k e s 7K 74 0. 9% 11
TR A 3 = TR A S Bk e 8 7K -2 0
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RN K 0. 9% 1 2H 3 WL 1k R 0% 5
Fm THAMAL (P <0.01) ;1 KA 2 W e s ik
A 0. 9% (1 2H AR e B 38 TR A At
JE A K2R 0 F100.3% 4L (P <0.01) , B35
TR A T RE 7S 7K F- 2R 0. 6% F1 1. 2% 19 4H
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R2 ARESERRMAKEX EKM % E KRNI
Table 2 Effects of dietary glutamine supplemental level on growth performance of growing Rex rabbits (n =40)
g TRFE A B S N 7K 3 Dietary glutamine supplemental level/ % PRI P14
Items 0 0.3 0.6 0.9 1.2 R-MSE P-value
WIRARTE IBW/g 821.45 807.33 801.45 808.95 802.00 141.070 2 0.970 9
S HE ADG/(g/d) 17.32 18.30 18. 65 18.99 18.53 2.3815 0.2376
44 H R E & ADFl/(g/d) 71.26 71.23 71.78 72.17 72.12 31.300 7 0.056 4
Bl E I F/G 4.21 3.94 3.91 3.84 3.92 0.48390 0.1656

5 Bl R AR A RN PR R OR 22 57 B35 (P <0.05) AR T8 3R 22 5l 3% (P <0. 01) AR [ 7 B sl 0 78

FREFRARF(P>0.05) . F&IF.

In the same row, values with different small letter superscripts mean significant difference (P <0.05), and with different

capital letter superscripts mean significant difference ( P <0.01) , while with the same or no letter superscripts mean no significant

difference (P >0.05). The same as below.

2.3 [EARBEBEAMKENERKNESER
RWHULEZ M

H1ZE 4 al DL M, i AR A 2 I M 745 7k oF- S
2 S W R (P =0.000 1) |t & iR
(P=0.006 3) 4+ %M (P =0.010 6) FI i 2 1%
(P =0.000 1) Frty 2 WA Al <, i % HE A 203 R Y
FWHARICRFELE (P >0.05) o H fiRe

SRS Ky 1. 2% 19 20 76 42 e 1) 48 4 1k
R I v TR A S VS IOk -2 0. 3% Fi
0.9% HILL(P <0.01) , 3% = 1 AR 45 &k e s
TR0 0.6% AL (P <0. 05) ; TR A 22 ot i s
TN7KF4 0.6 % 1 21 e 24 R 1 3% WL T 1k 20 i 2%
o T R A (R S T K SR 0.3% 0. 9% Al
1.2% (4L (P <0.01) ; {a] K2 28 S0 Bk W s i K 74
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1.2% B2 " IR R VAL R B3 & TR IR TR A GBI A5 K ~F- 2 0
RN MKF-2 0 F10.3% HI4L(P <0.05) 340 0.3% BILL(P <0.01) , 3% T M A It I 74
MR GBS IR 1. 2% A= R AR M Ko 0.6% FIZH (P <0.05) .
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Table 3  Effects of dietary glutamine supplemental level on nitrogen metabolism of growing Rex rabbits (n =8)

Wi H TRFE A E B R S N 7K 3 Dietary glutamine supplemental level/ % PrAiRE P
Items 0 0.3 0.6 0.9 1.2 R-MSE P-value
£ A% Nitrogen intake/( g/d) 2.00 2.05 2.12 2.15 2.06 0.1020  0.0509
254 Fecal nitrogen/(g/d) 0.37% 0.33% 0.38" 0.33% 0.37%  0.0339  0.004 8
SR, Urinary nitrogen/( g/d) 0.36 0.36 0.35 0.33 0.32 0.0357  0.154 2
E”ﬁ 1‘{3% B Bb ABab A Bb

.63% ) ) . . 82™ ) 0.1040  0.006 0
Digestible nitrogen/( g/d) 1.63 1.65 Lo 1.82 1.70
Iﬁﬂ:{ﬁ B B ABb A; ABb

.27% .29% J .49 . 0.1164  0.005 3
Nitrogen retention/ ( g/d) 1.27 1.29 1.39 1.49 1.38
REMIH 2
Nitrogen apparent 81.52% 80. 44" 82.06" 84.67™ 82.17% 1.8032  0.0009
digestibility/ %
2 A B 2%
EL.?HFHK N 63. 54" 62.89™ 65. 77" 69. 22 66.60%"" 3.5465  0.008 1
Nitrogen utilization rate/ %
s 2L
D E R 77.48" 76.22% 78. 54" 81.84™ 78.82%° 2.6075  0.0023

Nitrogen biological value/%

R4 ARESBARRMAKEX &K SERRVHEL RN

Table 4 Effects of dietary glutamine supplemental level on amino acid apparent

digestibility of growing Rex rabbits (n=8) %
i H TR A R B 7S 7K - Dietary glutamine supplemental level/ % PTRIRZE  PAE
Ttems 0 0.3 0.6 0.9 1.2 R-MSE  P-value
WA B EER EAA
KR Arg 90. 61 90. 52 89.33 .88.92 89.06 1.8210  0.2351
ZHZ R His 84.72 86. 62 85.43 85.58 85. 62 2.1440  0.091 2
5% Leu 79. 44 81.72 79.18 78.73 79. 84 3.3065  0.4352
Wik Lys 82. 04 82.69 81.10 81.73 80.29 3.2762  0.675 1
AR Met 81. 395" 79. 42" 86. 73" 79.89" 90.81%  4.4386  0.000 1
N4 R Phe 83.02 86.06 84.53 83.58 83.10 3.2425  0.292 4
FE R Thr 80.48 81.33 80. 62 80.20 80. 32 3.2127  0.967 3
AR Val 80. 50 81.32 81.03 79.33 81.78 3.1415  0.5921
TR H AR NEAA
4R Ala 72.40 75.03 71.64 70. 48 73.92 4.6892  0.3322
REER Asp 82.13 83.36 81.37 81.47 81.39 3.0251  0.6395
Bt 2R Cys 97.43%% 97,02  97.92* 96. 53 97.125* 7.7223  0.006 3
AR Glu 84.71° 86.10" 86.48™ 87.33° 83.81° 2.1156  0.010 6
H4 % Gly 74. 58 76.01 72.89 72.43 74. 30 3.9598  0.3867
& 1R Pro 84.10" 84.51% 88. 56" 89.26™°  90.55*  2.8397  0.000 1
25k Ser 80.81 82.23 81.19 81.40 80.89 3.0252  0.8970
1% R Tyr 96. 94 93.89 93.73 91.30 93.29 3.6023  0.064 9
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Table 5 Effects of dietary glutamine supplemental level on jejunal mucosal disaccharidase activities of
growing Rex rabbits (n=8) U/mg prot
gE| TAMLAT S Bk 3 /K F- Dietary glutamine supplemental level/% 455 415 9% P
Items 0 0.3 0.6 0.9 1.2 R-MSE P-value
JEPERS Sucrase 170.97 158. 84 140. 33 151.33 162. 39 62.119 2 0.3316
22 ZF Bl Maltase 73.05%  102.73% 53.93% 59.01% 51.12%  21.076 3 0.001 5
FLAERE Lactase 11.15 12.88 15.22 8.76 10. 69 4.766 5 0.214 3

2.4.2 TR AR S IR BEUS MK TR A K A
0 B AU Il 1 1 1 5

t2% 6 v LLE H, T K 2 22 Ik B o o 7K SF- A
2R 25 i b I S SRR e = (P =0.002 9) |
BRERE TG (P =0.007 6), Hrh, B2
e RN K R 0. 9% 11 4123 i B I 1 S R s 4|

*x6

TG P A S 5 R T AR R A S I S K F- S 0 A
0.6% W2 (P <0.01) ; A BN 7K F-40. 3%
1 20 25 W R RS A PR 5 G G 1) 3% PR A S 5 8 T 1]
A IR MK R 0 B4 (P <0.01) , B &5
TR R A 2 e A K 0. 6% B4l (P <
0.05) .

FARE SEARR A E X E KM =R R HEE TR

Table 6 Effects of dietary glutamine supplemental level on jejunal mucosal metabolic

enzyme activities of growing Rex rabbits (n =8) U/L
T H TR & k7 N 7K S Dietary glutamine supplemental level/ % PR 2 P
Items 0 0.3 0.6 0.9 1.2 R-MSE P-value
9 R R E i OAT 10.71¢ 17,2548 14, 775 19. 77" 17.44"%  3.641 1 0.002 9
BERA B GOGAT 90.46%  119.91* 105.12*%  112.31*  111.93*  12.904 6 0.007 6

3 3
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Effects of Dietary Glutamine Supplemental Level on Growth
Performance, Nitrogen Metabolism and Jejunum Mucosal
Enzyme Activities of Growing Rex Rabbits

FU Zhaohui LI Fuchang® LI Bing ZHANG Caixia LI Wanjia ZHU Xiaoqgiang
( College of Animal Science and Technology, Shandong Agricultural University, Tai’ an 271018, China)

Abstract; This experiment was conducted to study the effects of dietary glutamine supplemental level on
growth performance, nitrogen metabolism and jejunum mucosal enzyme activities of growing Rex rabbits. Two
hundred weaned Rex rabbits were randomly assigned to 5 groups with 40 replicates in each group and each rep-
licate contained 1 rabbit. Rabbits in 5 groups were fed experimental diets supplemented with 0, 0. 3% ,
0.6% ,0.9% and 1.2% glutamine, respectively. The experiment lasted for 7 days for adaptation and 60 days
for test. The results showed as follows: under the condition of no significant difference in initial body weight
(P>0.05), dietary glutamine supplemental level did not significantly affect average daily intake ( ADI) , av-
erage daily gain (ADG) and feed/gain (F/G) of growing Rex rabbits (P >0.05). With the increase of diet-
ary glutamine supplemental level, the average daily gain ( ADG) tended to be increased firstly and then de-
creased, while the feed/gain (F/G) showed the opposite tend, and the highest ADG and the lowest F/G both
appeared in 0. 9% glutamine group. Dietary glutamine supplemental level had significant effects on fecal nitro-
gen (P =0.004 8), digestible nitrogen (P =0.008 1), retention nitrogen ( P =0.005 3) , nitrogen apparent
digestibility (P =0. 000 9), nitrogen utilization rate ( P =0. 008 1) and nitrogen biological value (P =
0.002 3), but had no significant effects on urine nitrogen and nitrogen intake of growing Rex rabbits ( P >
0.05). The values of the lowest fecal nitrogen and the highest digestible nitrogen, retention nitrogen, nitrogen
apparent digestibility, nitrogen utilization rate and nitrogen biological value appeared in 0. 9% glutamine
group. Dietary glutamine supplemental level had a significant effect on the apparent digestibility of methionine
(P=0.0010), cystine (P =0.006 3), glutamic acid (P =0.010 6) and proline (P =0.000 1), but had
no significant effect on the apparent digestibility of other amino acids of growing Rex rabbits (P >0.05). Di-
etary glutamine supplemental level had significant effects on the activities of maltase (P =0.010 8) , ornithine
transaminase (P =0.002 9) and glutamate synthase (P =0.007 6) in jejunal mucosa, but had no significant
effects on the activities of sucrase and lactase in jejunal mucosa of growing Rex rabbits ( P >0.05). Consider-
ing all indices of this experiment, the appropriate glutamine supplemental level in the diet of growing Rex rab-
bits is 0.9% . [ Chinese Journal of Animal Nutrition, 2014, 26(2) :397-403 ]
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