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Abstract: The purpose of this experiment was to study the effects of Gymnadenia conopsea poly-
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saccharide (GCP) extract on growth performance, meat quality and antioxidant function house-
fed mutton sheep under oxidative stress, so as to provide experimental basis for extensive re-
search and development of Gymnadenia conopsea and its extracts. Twenty 6-month-old healthy
male Small-Tailed Han sheep with body weight of (35.0 +4.0) kg were randomly divided into
two groups. The experimental group (#=10) and control group(n=10). The whole experiment
lasted for 42 d and was divided into 3 periods: the first 15 days were the blank period; the middle
15 days were the treatment period; the last 12 days were the observation period ofter modeling.
From the first day of the treatment period, the control group was fed with basal diet, and the ex-
perimental group was fed pellet basal diet containing 30 mg * kg ' GCP extract. On the 15th day
of the treatment period, the sheep in each group were intraperitoneally injected with 10 mg *» kg™'
Diquat solution according to sheep body weight(BW), and then fed for another 12 days. On the
1 st, 15th, 30th, 33rd, 36th, 39th and 42nd morning of the whole experimental period, fasting
weight and blood samples were collected before feeding. The serum was separated and the antiox-
idant indexes (SOD, GSH-Px, T-AOC, MDA) in serum were determined. On the 42nd day of
the whole experimental period, 5 sheep randomly selected from each group were slaughtered and
meat samples were collected to determine the meat quality. The results showed that the addition
of GCP extract to the diet of the sheep could increase the average daily feed intake (P<C0. 05).
When the body was subjected to oxidative stress, the indexes of daily gain and antioxidant en-
zymes recovered rapidly on experimental group, the mutton drip loss decreased significantly, and
the mutton sheer force increased significantly(P<C0. 05). The results indicated that GCP extract
could improve the growth performance of mutton sheep, and alleviated the decline of growth per-
formance and antioxidant performance caused by oxidative stress, and had a certain effect of an-
tioxidant stress.
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Table 1 Composition and nutrient levels of basal diets ( air-
dry basis) %

it H T

Item Content

JE B} Ingredient

35 Chinese wildrye grass hay 30. 00
# T F5FF Soybean straw 1.12
B Alfalfa 15. 60
E >k Corn 23.50
/NFZ %k Wheatbran 2. 86
i) H 221~ Sunflower meal expeller 17. 30
Bi T 251 The pea plant 2.45
21 Jujube 1. 65
M 245 Dicalcium phosphate 0.72
£k NaCl 0. 80
iRk Premix” 1. 00
A1t Total 100. 00
H 32K Nutrient level®
HALRE/(M] « kg™') DE 16.78
HLEE 11 B CP 16. 73
R U 2T 4 NDF 37.62
i M kU 4F 4 ADF 29. 47
HE Ca 1. 39
W P 0.61

VLB RN BT TR R A Fe (BRR 4% 25 mg, Zn (i iR
2629 mg, Cu(Fi 2 5d) 8 mg, Mn(Hi 2 4% ) 30 mg. TCHL{L 81D
0. 04 mg,Co(#ifR4#k) 0. 1 mg, VA 3 200 TU, VD, 1 200 IU,
VE 20 TU 2. A8 vk 38 28 4 R 1 1% o 27 4 o I
{8, HAb bR i3

V", The premix provided the following per kg of diets: Fe(as
ferrous sulfate) 25 mg,Zn (as zinc sulfate) 29 mg, Cu(as
copper sulfate) 8 mg,Mn(as manganese sulfate) 30 mg,I(as
potassium iodide) 0. 04 mg,Co (as cobalt sulfate) 0.1 mg,
VA 3200 IU, VD; 1 200 1U, VE 20 IU, ?, CP, NDF and
ADF were measured values, while the other nutrient levels

were calculated values
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difference (P>>0. 05), while with different letter superscripts mean significant difference (P<C0. 05). The same as below
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Fig. 1 Effect of GCP extracts on growth performance of mutton sheep under oxidative stress
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Fig. 2 Effect of GCP extracts on antioxidant activity of mutton sheep under oxidative stress
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x2 FESZHERIUNELERAFERNRRBZ

Table 2 Effect of GCP extracts on the meat quality of mutton sheep under oxidative stress

ey Xt HE 4 iR 6 21 P i
Index Control group Experimental group SEM P value
a- 30.19 29. 52 1.75 0.8
b 2.13 3.63 1.26 0. 45
L 30. 18 36.17 1.78 0.08
Je Ik Z/ % Water loss rate 25. 41 31. 77 3.29 0.24
WK%/ % Drip loss 4. 43¢ 2. 03" 0. 40 0.01
N F /% Cooked meat percentage 44. 22 46. 02 1. 68 0. 49
pHis min 7.55 7.52 0.18 0. 92
pHa 6. 32 6.32 0.07 0.95
374J] 77 /N Sheer force 39. 04* 53.15° 2.57 0.02

AT 8 A R 7 22 5 R B2 (P>0.05) B AR FRE 2 H B E(P<0.05, FH
In the same row, values with no letter or the same letter superscripts mean no significant difference (P>>0. 05), while with dif-

ferent letter superscripts mean significant difference (P<Z0.05). The same as below

x3 FESISHERBYANELEBAFEFASERSENZIT

Table 3 Effect of GCP extracts on the amino acid content in meat of mutton sheep under oxidative stress

B pogiiEic] E N ogd | SEM P{H F (&
Amino acid Control group Experimental group P value F value
KL Asp 10. 17 10. 06 0.31 0. 86 0.25
JhE e Thr 4.75 4. 81 0.11 0.22 1.88
225 R Ser 3.86 3. 81 0.05 0.42 1.07
BEM® Glu 13.75 13. 85 0.22 0. 34 1. 34
HH /R Gly 1.98 4.77 0.09 0.18 2. 14
WRMR Ala 5.75 5.72 0.08 0.81 0. 32
LI Z R Cys 1.12 1. 04 0.08 0. 94 0.13
HEM " Val 4. 89 4. 63 0.10 0.41 1. 10
EH Met 2.73 2. 82 0. 06 0.77 0.38
B e 5.17 5.19 0.10 1. 00 0.02
R Leu 8.82 8. 86 0.09 0. 44 1.03
g5 Tyr 3.38 3.50 0.05 0.31 1. 46
FNHE® " Phe 5.41 5.01 0.10 0.10 3.03
e Lys 9.09 8. 67 0. 30 0.81 0.33
HE R His 3. 49° 3. 35" 0.11 0.02 6.41
AR Arg 6.56 6. 54 0.07 0. 60 0. 67
& Pro 5. 27 4. 74 0. 69 0.97 0. 09
SR M Total amino acids(A) 99.19 97. 37

W FES R Essential amino acids(B) 44. 71 43. 80

W E LR LB/ % B/A 45. 08 44. 98

JEES « 7R A LR

Note " * " as the essential amino acids
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FEMR NS B — a2 B2 B Y 2 A it (RN MDA & &
TR AR A Y R HED AR R FE S L
Wl — o R T B % il PR AR Ak N PR
FE LA 1L 6 U 3 3 56 T 4R w45 a0 41 R
M3 T-AOC.SOD,GSH-Px &# W &2 5. 4l
USEEE-RIATE &k §ERP IR R X NS IN0) O
GSH-Px & i 23 s AL, B 4R 35 B i 8], i i 56
RPN SOD Al GSH-Px & it 4 78 & 1555 55 4 Aif [
HELREAG BE 2 TH R . AL A T4 Ak B OIR S T
B 38 5 1 ROS 23 8 i HLAA 7= 26 B 22 1 0 S b i
DL B2 £ 9 ROS P £ 47 HL A 41 Jf 1 20 20 25 4
(1 52 LA K DI BB 1 5 38 L 30 S S Ak I O I T
P A A RE T 1 A I 2 A e Bl 1 R Y R R 2
— U g A AR IR A R P BE A R BT AR L AR bR
D25 5%, AT 4 I 24 2 2 0 e £ s MLAR Bt S A T 1
HEA — 7 WU D I 38 R g 5 252 15F 8] A 4 S 4 L
PR B IEHORAS . X —45 R 51 2 KIRHY 2
U Bt RO 8RS 1 SRR 38 45 A — 8T
AR —FhEZE R R & L5k
S B 3 I 4 A i TR 3R L A R R R B T
o A S AL 2 R T S R E R DL A
K 0 590 PR JBE o T A 7 v 3 SR FH 2 PR 2 TR R LB
Y11 pH RE/K 8 T FICRE 55 48 B R i 1t 5 PR T
i, ARNFRERBINZAZENER S ERNNE
AR A R = RS R K T s 58 R HE L &R
K Sy s DU PR SR L A A B B ) ] S
WUET 4 1) BT 42 LA B LGS 28 2 0 R 2 (I 4 L 4 K B8 43
f#) . WY pH & Bsh Y 7e & 52 Ja LA v i 1 s
iR ffe RS R ) AR B OE R B TR AR R
H 5% PSE W5 DFD ) — A &6 s . B9 %
W, R RIS B S 22 0] B0 LR e 7K BE g sl 2 i 7K
WG« HLHAE FHLEE AT RE 2 B T LA B A AL 8 1 1Y
PR TR . A WS E A L B A K R RN R AR
S35 W LD AL 8L HE K B8 0. B H T K
R HURRL 2 J5 & sh FAR G A7 1 K B
R P I A I =1 N e 2l = 11 N 2
LR 4 K PR R AT . 17T 85 170 3 8 /N T e s AL PR
IR SR 55 . Al g0 45 2R WoR 78 & 1A SR H R
WS IINTF-3 2 2 B B, TT G 3 AR 2 PRI K 8 2R
BB E Y] S (P<T0.05), 1 XF A £4,, 2k K
HBVRR A pH AEHE AR T B R, X L 5 i 2 B
FELE A — B R LA BRI RE T 4R T Al
FLARIK B8 38 T o DTG 39 fin R L A S R G

5 R Won xR 5 56 A R R o M T A
MR 25 (P>>0.05) U R4 (1) 4 & %
TEEEm TR, XS0 HGE PR N
P B LR N A R B i A AR U 1 45 R A —
O gy R AT 8 41 AR 1 R LK 9 41
4y 2 5HURPT AL PLRE 09 & 42 T LK AE R 4k
ORI O R BRR A i L s R AR A L
WK IA N Ak N R Pl lEd 548 E 7
EA L E AR 51 R 0 iE bR MO
FNBUAAPERT . TR S HLIR I 32 5 2 48 Ak 7 38
PG o 77 A KA 0 S A Rl R (AL I 5 2 1 Y
AR D A JE R -2 0, X R R
Az — S BT R M, (ELE AR DR R R s

B2 2 BEEE ) 5 R 9% figk 5 i TR S 00 SR AR
IR NE = A & DR 8 RWNTIPS I AN = <)
—E WBGEAE T . AT TR SR A A T A BT B
TRk AR A F B e B R R B
W I B E ARG O T 22— WS R E SR
R A 5 24 B s ) R 5 0 R RE A R E Ol & e
P& A vy JEL I a0 AR B

L%

AR E R Box . AFE RPN FES 28
ST LA 3 2 0 & 16 N S ADFLL H Y LR
32 A AL R S AT 4 2 O ADFLLADG A J Bt 484 fify
AR PR UK AL B — R 4R A S A R
RE AT AL LI VR
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