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Table 1 Composition and nutrient levels of concentrates ( DM basis) %
i H Ttems H 4 H group M 4 M group L4 L group
J5 Bl Ingredients
K Comn 47.40 58.00 68.00
# %k Wheat bran 5.00 5.20 6.15
FH1 Soybean meal 41.00 30.30 19.40
F Ak h NaCl 0.50 0.50 0.50
RMRES CaCo, 1.10 1.00 0.95
iR # Premix" 5.00 5.00 5.00
&1t Total 100.00 100.00 100.00
EF27KF Nutrient levels?
H1LAE DE/(MI/kg) 13.22 13.23 13.22
AT CP 22.87 19.07 15.23
rhE PR 4T 4 NDF 12.10 11.72 11.57
FRMEVE IR 27 48 ADF 6.19 5.56 4.97
5 Ca 0.64 0.58 0.55
WP 0.42 0.38 0.36
5/ Ca/P 1.52 1.53 1.53

1) iR AR R B T v i B 32 fit Premix provided the following per kilogram of diets; VA 100 000 U, VD, 15 000 IU, VE
125 TU, 48R niacin 250 mg,7Z X pantothenic acid 75 mg, 4= 4% biotin 5.0 mg, Cu 50 mg,Zn 500 mg, Se 3.75 mg, Fe 600 mg,

18.75 mg,Mn 500 mg,Co 3.75 mg,

2) T RE iR, HoAs AN E(H . DE was a calculated value, while other nutrient levels were measured values.
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ML B b 72 = N # & 2 h, B DL
3 500 r/minf.0 10 min YR INLYE . I %E RO F8 AR A
BRI ( AST) A7 TN % 5 ( ALT) o M
PR (ALP) 35 PE, SR HL B ik b 700 2, i db T
LR W AR 5T T e L

1.4 EERRXEMIERUE

RIGLE T FHER 4 R FILE (AR
o7 1/2) S RIE S BT R 4R IR AR ik
K AEIR B R S A pH B S pH I E
141 9% 5 A% R P G T R ek ) )

B 5 mL 9% B ¥, 12 000 r/min 20> 20 min, B
LW 1.5 mL, ¥ E3EWS 0.15 mL 25% i B 2
RA] 5 B B 30 min, & J5 12 000 r/min & 0>
15 min, B VEVR AR . 4 & 1 g D R 75 2t FH A< AH
I (GC-148, HA B ) #E AT IE , HiLnT .
iR K 176 40 W 4 A (34292-07B, NUKOLTM
Capillary Column,30 mx0.32 mmx0.25 wm) , H: iz
130 C,7RALIRJE 180 T, RAAE T KGR M &

KI5 180 C , LIRS M,
1.4.2 98 B WASE &7 E

B 6 mL 9% B ¥ ,15 000 r/min &> 20 min, B
W 40 pL, R 55 2.5 mL % B & @) F
2.0 mLIK &R X FR &, IR IR % IR &) 5 78
37 T/ E A 30 min, & 5 G5 AL 0 2
550 nmAb GRS
1.4.3 923 15 VB 40 1 35 R 8 50 1 U

W 200 ~400 pL 98 B H 2 mL 08,
FHRAR A PR A BR 2 5] AR 7 1) 285 3 R 41 42 iR
P DNA, #2005 2 Bl &b 0wl B B kAT,
A Zhan B SE A SN AT AR S IR A
B, 51 Invitrogen 2 Rl & (R 2) . R H SERS
PN H PCR 47 3k PRAH T 2 35 1 R | 512 i €
JEE i PCR J7 L FHRAE L 3RS IR AR A R A
R R A = R ) & P A Ui B A5 R P A
Aelb Bl 2 B F AR SO AE BT BB s ) i R R
S8R
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Table 2 Primers used for real-time PCR

HL N 4 B

Gene names

519751

Primer sequence (5'—3")

K I
Product length/bp

SN

F:CGGCAACGAGCGCAACCC

130
General bacteria R:CCATTGTAGCACGTGTGTAGCC

O EK F.CGAACGGAGATAATTTGAGTTTACTTAGG 132
Ruminococcus flavefaciens R:CGGTCTCTGTATGTTATGAGGTATTACC

LT YE T BRI F.ACCGCATAAGCGCACGGA o
Butyrivibrio fibrisolvens R:CGGGTCCATCTTGTACCGATAAAT ‘
WE VE N8 B A F.CTGGGGAGCTGCCTGAAT 100
Ruminobacter amylophilus R:CATCTGAATGCGACTGGTTG

R R IR T F.GCGAAAGTCGGATTAATGCTCTATG -
Prevotella ruminicola R:CCCATCCTATAGCGGTAAACCTTTG

FEBRIAMR L2 RAT TR F.GGAGCGTAGGCGGAGATTCA o7
Fibrobacter succinogenes R.:GCCTGCCCCTGAACTATCCA

[EREREA=E2 ) F.CCCTAAAAGCAGTCTTAGTTCG 176

Ruminococcus albus

R:CCTCCTTGCGGTTAGAACA

1.5 MBEARRNE

1.6 HIEFEFIT

J& S e, HERR AR 2 0 AR L S g A e
1, 885 T 490 22 58 HVIRE 18] 7 1 A6 B R K6 N )
UV R O] 7P R A oE Uy S 3 A (D Ry 1)
IR o R OB A D SN B s B (VH) FER
BRI (CD) , I iR 50 B /s IR B (VHY
CD).

LB I N S 3, ] 275 Jr idokit
DS R aA i, B0 JE ) Excel 2016 i
A PR B SPSS 21.0 % fF one-way ANOVA
1052547 M, LDS 3517 £ 1 g, 45 S DL F 1y
AR MEIR R R, P<0.01 F/m 2% 500 FE, P<
0.05%R"ERBE,
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T L4 (P<0.05), T2 RN 0T L 41
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Table 3 Effects of diet protein level on meat quality of Guangfeng goats

Ui H Items H 2H H group M ZH M group L 4 L group
B Cooked meat percentage/ % 55.10£0.19° 56.10+0.45% 57.61£0.88"
89474 Shear force/N 4.81+£0.43 5.07+0.28 4.97+£0.53
K 7K Rate of water loss/% 6.07+0.22 6.51+0.52 6.04+0.88
PH5 in 6.37+0.12° 6.17+0.08" 6.07+0.03"

[T 8 R AR A [R/ING T REROR 22 53 135 (P<0.05) AN A KR T3R8 22 52 8 35 (P<0.01) |, AR [ 5 REEOE 5 R
RESARNBE(P>0.05), FZEFE,

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

22 FEREEHRAKEXRTFELFEMF
=AU
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Table 4 Effects of diet protein level on enzyme activity in serum of Guangfeng goats

TEMER FEEE AN A R B R O S M AR T
oA 2 2 (HAA B 22 55 A 8.3 (P>0.05)

WUH P} 1] H4 M 4 L4
Items Time H group M group L group
o
R % 14 K Day 14 59.15+5.15 48.02£5.27 58.30£3.59
e R % 35 X Day 35 62.58+6.73 58.61+4.37 67.98+3.61
AST/(U/L) . Y OED DRER TOES
% 70 X Day 70 61.38+5.03 47.91+4.81 58.19+6.06
. - % 14 K Day 14 15.48+2.37 14.83+2.65 13.52+1.10
BN AT .
ALT/(U/L) % 35 X Day 35 18.93£3.21 15.86+1.88 16.36+2.39
% 70 X Day 70 17.82+2.21 15.93+2.74 17.33+1.75
Dy %514 K Day 14 4.42£0.83 3.54x0.32 4.44%0.35
fST/Af“T PR %5 35 KX Day 35 3.63+0.48 4.11+0.33 4.69+0.67
% 70 X Day 70 3.96+0.55 3.19+0.32 3.43+0.29
o % 14 K Day 14 352.00+75.65 205.39+32.78 212.41+39.92
L B %5 35 K Day 35 434.88+88.12 307.27+45.07 323.21+69.28
ALP/(U/L) 3° y 3¢ 34.88+38. 307.27x45. 323.21+69.

% 70 X Day 70 361.39+84.30 331.79+53.24 402.84+58.19

23 AREERAKFRARTFLUFEEELEN
A

MR 5 HRT R, M Y9 B pH AR T At 2
20, TR R S A R A 2 A (R
) X (P>0.05), L HKEE KL A
RS FE RSB & &S T H4A(P<
0.05) , HAhFE br a5 41 (8] JC 8 35 22 5% (P>0.05)

24 AREARKENT FLUFEEEHAEER
E3ry:b-A

M6 AT M 411l R0 R R
TG E A RE T AT B 6 DR A X 3 08 A B 3 v T
fih2 2 (P<0.01), HAth 2 21 8] . 1 2% 22 5% (P>
0.05) s H ZH V5 £ 2 T R 9N 1 2k A AH X 6 36 i
FETHAL 2 41 (P<0.01) , Hifth 2 40 ja] G i % 2%
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5 (P>0.05) ;7= BRI R 22 WK AT T8 5 DA A X 3 ik
W ) MR 9 BOKF T B SR A 2 R AR ( P<0.01) 5
H AR R TR T A DR A X e kA B AR T

Hifth 2 41 (P<0.01) , Horif M 41AH X3k & i s L
2H 1 (0,98 ' BR T BL DR AR R 58 A B A T HA
2 4 (P<0.01) , Hiih M LAY Feikh & 5

®5 EREQFRKENTFLFEELENZME

Table 5 Effects of diet protein level on rumen fermentation of Guangfeng goats

Wi H Ttems H 41 H group M 4 M group L 4] L group
pH 7.07+0.06 6.96+0.03 7.08+0.04
R Acetic acid/( mmol/L) 24.19+1.13° 30.22+5.24™ 39.28+1.88"
PSR Propionic acid/( mmol/L) 5.21x0.54° 6.38+1.17" 8.86+0.65"
5 TFR Isobutyric acid/( mmol/L) 0.84+0.10 0.73+£0.03 0.76+0.09
T Butyric acid/( mmol/L) 4.82+0.33 5.10+1.03 6.82+0.34
5. Isopentanoic acid/( mmol/L) 1.19+0.18 1.00+0.04 0.93+0.03
J¥. /2 Pentanoic acid/( mmol/L) 0.40+0.04 0.42+0.03 0.48+0.02
BFE R ENR IR TVFA/(mmol/L) 36.652.26" 43.86%7.14" 57.12+2.82°
LR/ VR Acetic acid/propionic acid 4.75+0.27 4.86+0.27 4.47+0.16
% 4% Ammoniacal nitrogen/( mg/dL) 5.53+1.33 6.17+1.68 5.07+0.47

%6 AREARATHFLEREAREERENOHLM

Table 6 Effects of diet protein level on gene expression of ruminal bacteria of Guangfeng goats

i H Items H 21 H group M ZH M group L 4 L group
O BRE Ruminococcus flavefaciens 1.01+0.10% 24.16+5.14* 1.88+0.07%
L4 T TRINTE Butyrivibrio fibrisolvens 1.0120.10™ 0.02+0.01% 0.010.00*
1§92 8 - B IR B Prevotella ruminicola 1.00+0.03™ 5.74£0.60™ 4.06£0.62"
WETEN T E AT H Ruminobacter amylophilus 1.04+0.17% 3.78+0.25% 1.40+0.07"°
FEBEIAMR 22 IRFF T Fibrobacter succinogenes 1.00£0.05™ 0.52+0.02°° 0.16x0.00°
O H BRTE Ruminococcus albus 1.02+0.114° 2.45+0.40™ 0.13+0.00""

25 AREARKERT EFUFHELZEHNZIE

Ll s 51 ORI S 73 O R ey
=T H4L(P<0.05) , 1M F2 58 SR EE Al VH/CD 4111
TR EER(P>0.05); L A2 WMo EmEM

VH/CDM B m T H 4 (P<0.01), BE®mT M
ZH(P<0.05) , Ifij oo sy OR B 4 18] JG I 3% 22 5% (P>
0.05) ;45 4l 18]+ 48 W 40 & = | BUss TR RN

VH/CD #1768 % 2 5% (P>0.05)

®7 AREBRKENTFUFHELZFTHZM

Table 7 Effects of diet protein level on development of intestinal tract in Guangfeng goats

(ENEY i H H#4 M4 L4
Organs Items H group M group L group
I S5 VH/ pm 353.07+24.76 283.52+14.48 256.63£20.25
Du;;um P s R EE CD/m 106.12+5.62 124.27+6.99 111.76%5.60
9 /RS TRE VH/CD 2.61:£0.42 2.35£0.13 2.3820.21
HEFE VH/ um 224.35+68.91° 286.05+27.53" 403.36+14.35"
Illjl:iiirjn BUs R CD/ wm 97.90+6.75 130.22+3.97 137.46+23.56
Y /RS TRE VH/CD 2.50%0.76 2.25+0.18 3.43£0.53
. HESE VH/um 206.03+£64.80"° 287.90+14.82"% 412.55+25.62*
?Zjiﬁnum P s A CD/m 124.11+7.91 143.63+11.86 119.98+8.18
YWE R E/ RS IRE VH/CD 1.82+0.58"% 2.12+0.15%5° 3.57+0.23*
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pH 4 6.0~6.4, LLEIE R . 1AM E =K fetg &
wa LA pH , 2% 2 4 B 9 & B, BE A B IR KE Y
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B, T I v A R B P B K RE S 4R SR A pHL,
JLPR B 2R 7K 38R AR, 280 TR 238 87 R A R K
I, AW IRt BB -, BT 90 ) 02 2R UL O 1Y
—ANEhR, 55 U 7R R R DN R 22 D) B
K EIRKR AR IS LB, 1R AR AR T KR
TR B AR L PR A 6 3 1 A TR 3 I 3 R T A R o
H AT R AR BT 7K T X 2R 7K R AT BT 4]
HEBEFELW, AR LRGP, Dk
SIS B, B 2 R R R KPR G 2 L
PR R K 28 0 3 AT T 220 IR 36 W 35 8 Ak, i e
VRS S B, AR R P R K S X i 2 s o
(R 3 KRR BT 1) 0 ¥4 06 . 2 5 ), o 2k
TR E B AR AR B BB s T, SR AR
RT3 WA 8 1 5 /K SF 1) FR B A% 42 = TR 2
WL IR AK 3, AEAS 23 5% i JUL PR JOB0E
32 MAREARKENTELFEME
Al

BILAAR I 9 A= Ak 4 A BE 85 S B LA 8 55 ) 0T 1Y
ARG L, 38 3 A6 D it Y A= b T8 A R 2 R) 2 f2 ik
BILAAR A i BRECDR 10100 A5 T 2 i R A T e il
IR D) BE Y 2 A A AR, B AT A AL R R
it B R E AR, EEAEL T, mEh A
TG BTG R AT, Y T 40 B Az 8, S A
ot Ol R 5 B Tl 8 TR A PR I T v, U A
JEREZ 2050 BT IEAE Y g A B, D3kl
21075 43 N I A TG P BE 4 TR S UK R AR 2R
JET K B AT T Sk 3 BRI, A B 2 S Bl / A3 T e
fif 5 2 TR (R A R S N R TC B S e, 2
TR R AR 1 B K P RE 98 52 e LU AF ILVE A N
e G RS R T M MLMAORLEE (R
1R, o3 B AR 6 PE 0 S O R S
PETF R T FRAS R4 0 & 5 808 B 5 il
T AR A, A S E AR A

RS

S AEA 3 070 8 0 = 2 45 TN I S Il R A e
AT PR T AR AR B AT e T R
AN 3 AT TN B R AR O A Y 3 A
o SRR R AR T KT i s I AT
RE 2 I WE T BE kP T T A — Pl o A A 18
I AR PO S BEE , PT R B S A K RE . B
WITEARBRIR AT, Bt i I il 3 1 14 A A T
A, s H R R BR
TEIRIAEE 70 K AN, 5 B 10T 2 A I I B B R
PR T A 2 U B R AR R R KO R
Tl B Bt i A 2 A U P O 2 g ) —
ASEEAR AR, WSR2 B, & 5 B0Z 8 T
[P N L LSRN o S I (R B N e E R ITE S
I3 B ol T G 1 T v, PT RE R DR Dk 1l R K
BEA R R S BURFIEZ 45818 i
33 AREARKEXNTFELFEEELZEBENZME

AR b B 21 4 VE K S R N AR
KW, A AL RE Y T — R N TR, 1R
8 28 B8R0 L f51) i 0 52 1 R S 2R 0 R 2 A
MR RZ 09 B 4 K Tk B D R A A Y R S
8PN B 5 AN TR) R A K SR AR X 2 2 1 Rk R
SO 25 LI R pH R A AL S R R R
17K 7 T 35 i, B SR/ N R A i
FARE, 10.4% 5 R4 25 SRR R & MR
MR = T 13.0% M 15.7% 5 (R4, A
LRI SY K B, R A RK S48 B pH il R
S R TR A K SE 4, N R A
EETARE A FUKEAL, Bk SE P T &,
21%FEARANFEEASATHERES T 15%
M17%HE A B4, 19% & [ 48 H 8% & 1 i
R e 3 T oAb 4L, 15% B R4 B AR
21%E AR E LR EREES T 15%H AR
H,om T REEW R EIRT 15%E A A, A
9 & B, AR UK 410 B8 TR R R A T
B S Em TaEARAKTEH, PR
T, AR B A KE B R R ke, R
O35 K VE NG W R 32 25 R i K A A = A S AR
gy R () i K AL G W 3 22 ) R M IR DT 1R A
WY AR IR KT 4 9 R P R
D R % i Wk 2 v TR AR KA, AT R R A
Sk v AR K AL AR AR B ke R Ik K AL A
XPIg L | S 850k KRR R AR A

IR R B0 B R A4 T RO
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TRUFI 7 B FATR 22 IR T TR 45 2 1 24 3R % i A DG 1 44t
W, WIS R IR QA W AT 4E T R U T N e
K968 T BRI 9T A 22 1Y) = R R A R B (R Y
P BRSSP, AR B R
FIVE 2T 2T R I BA 2 2k I ) AR 2 1 I /K 1 AR
WA, rh A B KT 20 7 B 30 R 22 IR AT 1 | 2 A0
B BR A A T IR LG TR o i T 2 4, Al
SRS HAML, WA EZE ROk F AR &S E A
JE K- 198 s A 2 T IR O B R B FA R 241K
FRR B A&, & A TR B TR e S
BRUA b R R IR I T R TE R
EFFE AR, S BRI BRI
B AR BRI Rk R IR I
VRFITIE € B 98 79 A 181 250t 1 9, i IR AT i 2l A
K 3 v B I, 23 02 X S A TR R A T
G FEPUANR A A SRR A LA
3.4 AREARKEXNTFELERELZENZMNE

N R MILAAR 3 3% 0 50 Ak RT R A 1) T2 b
BF, BB B 5 T 2 S W g T e R I A g e
M EIERR Y OB RS Y B I W I A I
T A, 5 i VH/CD A8 A 78 37 9 5 i Wz i, 1
YLEARR, B SR T WO, REAR B i AR
KAERE . BEms R BE BB S5 Bt o o 4 i ) 184 7 R
FUBCARE | BRss Bk R, 150 U0 240 JH 1l 0 B2 R B T Ak
TRt P £ JC R 43 0 I A 00 TR o e T 4
JEE BT B R 200 R 4 A AR VR R ) 4 e a0 T
InsRALF A T RET . AR T R 5T A B, R IR
BEHBEAKVRE D EEMMET BB W
VH/CD % M8 B B 2 VH/CD, X Ui BH
TR 2R 11 5 /K OF- BB 08 52 i i 3 20 SO A 30 T 52
Me) 7 3 T AR R e Pl e DR AR 1 B I B A 1 |
T 240 B A 1) R RN, 3 BV T A L 7 L 90
75 S R s 18 A 0 I 3 B TE W T e AR
TR IR, 1) R 2 1 0T KT BTG B 8 1038 /N i 45
Fy 3 AT g P R B AR AR 1 B K P 5 B oK R
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Abstract; To study the effects of dietary protein level on meat quality, serum enzyme activity and intestine de-
velopment of Guangfeng goats, thirty healthy goats with similar body weight were chosen and randomly divid-
ed into three groups with ten sheep per group ( half of male and female) . Goats in each group were fed concen-
trates with high ( group H) , medium ( group M) and low protein levels ( group L), respectively. The rough-
age was fresh grass of Miscanthus in all groups. The experimental period contained a 14-day pre-experiment
and a 70-day experiment. The results showed as follows: 1) the pH of goat muscle of group H was significant-
ly higher than that of group L ( P<0.05), while cooked meat percentage of group H was significantly lower
than that of group L ( P<0.05). There was no significant difference in other indexes between groups ( P>
0.05). 2) The activities of alanine aminotransferase, alanine aminotransferase and alkaline phosphatase of
group M were lower than those of other two group, while there was no significant difference among groups
(P>0.05). 3) The contents of acetic acid, propionic acid and total volatile fatty acids of group L were signifi-
cantly higher than those of group H ( P<0.05), but the other indexes were no significant difference between
groups ( P>0.05). The relative expression levels of Ruminococcus flavefaciens, Prevotella ruminicola, Rumi-
nobacter amylophilus, Ruminococcus albus of group M were significantly higher than those of other two groups
(P<0.05 or P<0.01). The relative expression levels of Butyrivibrio fibrisolvens and Fibrobacter succinogenes
of group H were significantly higher than those of other two groups ( P<0.01). 4) The villus height of ileum
and the villus height and villus height/crypt depth ( VH/CD) of jejunum of group L were significantly higher
than those of group H ( P<0.05 or P<0.01), but the other indexes were no significant difference between
groups ( P>0.05). In conclusion, dietary protein level can affect meat quality, rumen fermentation and intesti-
nal function of Guangfeng goat. Reducing dietary protein level can improve meat quality, improve rumen fer-
mentation and intestinal absorption in this experiment. | Chinese Journal of Animal Nutrition, 2021, 33(3) .
1493-1502 ]
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