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Abstract: We evaluated the effects of different concentrate-to-roughage ratios on the growth rate, serum biochemical
indexes, and rumen fermentation of Guangfeng goats. Thirty-nine healthy Guangfeng goats with similar body weight
were randomly divided into three treatment groups (n=13). The concentrate-to-roughage ratios in the three groups
were 40:60 (1), 45:55 (I1), and 50: 50 (II1), and the experimental period was 90 days. The results indicate that:
1) Different concentrate-to-roughage ratios in the diets had no significant effects on the body height, chest
circumference, cannon circumference, average daily gain, average daily feed intake, and feed conversion ratio of
Guangfeng goats (P=>0.05) ; however the body length of group III was significantly greater than that of group I (P<C
0.05). 2) The serum total protein, albumin, globulin, and total cholesterol levels in group III were significantly
higher than those of the other groups; the tetraiodothyronine content was significantly lower than that in group II,
and the triiodothyronine content was significantly lower than that in the other groups (P<C0.05). The serum urea
nitrogen content in group I was significantly lower than that in the other groups (P<C0.05). 3) The 45-minute pH
value of muscle in group II was significantly higher than that in other groups, and the carcass weight and cooked meat
rate were significantly lower than those in the other groups (P<C0.05). The net meat percentage in group III was
significantly higher than that in group IT (P<C0.05). The contents of lysine, serine, non-essential amino acids,
umami amino acids, sweet amino acids, behenic acid, eichlerianic acid, arachidonic acid, and polyunsaturated fatty
acids in the muscle of group II were significantly higher than those in the muscle of group I (P<C0.05). The loin
muscle area of group III was significantly lower than that of the other groups (P<C0.05). The shear force, rate of
water loss, drip loss rate, and hexanoic acid content in the muscle of group III were significantly lower than those in
group I, and the redness, yellowness, and proline content in the muscle of group III were significantly higher than
those in group I (P<C0.05). 4) The rumen papilla length in group III was significantly higher than that in group I,
and the ileal villus length was significantly higher than that in group II (P<C0.05) ; the rumen organ index in group I
was significantly lower than that in the other groups, and the muscle fiber diameter was significantly higher than that
in the other groups (P<C0.05). 5) The pH value of the rumen in group I1I was significantly higher than that in group
I, and the acetic acid/propionic acid was significantly higher than that in group II (P<C0.05). In conclusion,
different concentrate-to-roughage ratios of diets affect the metabolism of Guangfeng goats and their muscle quality.

Key words: Guangfeng goat; concentrate-to-roughage ratio diet; production performance; serum biochemical

indexes; rumen fermentation parameters
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KT ) — 2 1 KF T AN [6) RS KL L A9 52 0 1 A ®1 HBEERARMEFRKFE(THRERM)
# W ASBRSGE LA T 3 1 2y o 4, i ok i Table 1 Composition and nutrient levels of the experimental diets
V45 W RL L (407 60 45: 55,501 50) , & G j Loy matter basis]

SERE P 1L A P A L 2 R . P
Fa AR 52, 5 AE R ) o LA Akl R R A It FURALIL Ingredients
B K IE w41 Soybean meal (%) 21.50 22,00  22.30
1 MRS H®E BB Wheat bran (%) 6.00 4.00 2.70
‘ E K Com (%) 10.00  16.50  22.50
1.1 X%t fia 5B 2
7 BB Alfalfa powder (%) 24.00  26.00  28.00
BT 20224 10 A 4E LG 1 FHEnl 457 Stevia residue (%) 36.00  29.00  22.00
- RN (UL PR gAML IF R AT B ) )34 BR R Premix” (%) 2.50 2.50 2.50
R PH B0 DR 5 B T H M AT LA e At Total (%) 100.00  100.00  100.00
FIFEL(120+£7) HiE 139 K BEHL R 34, 41 #% 42 /K T Nutrient levels®
IBRH(HAPAFETH B H), BLE 1111 1R 5HHE Metabolic energy (ME, MJ+-kg ') 10.89  10.89  10.88
20, A1l 5 41 43 ) 4% BRSO LG R 40: 60(T) \45:55 HL2 11 Crude protein (%) 18.16  18.17  18.16
(11) #1150 50 (TIT) et 1l 4= ks 48] kA h 1a) ke ik % 4 £ fit [t Crude protein/metabolic energy 1.67 1.67 1.67
A w14 d, Ei ) 76 d, i 56 1 2 90 P YR % £F 4k Neutral detergent fiber (6) 22.98  22.42 22.02
do ARG 310 22N B 4y T ) MR 35 4 i R PR PRV T £F 4 Acid detergent fiber (%) 18. 50 17.12 15.79
Fe B 45 0 B BT LA R4 B EE 07200 A1 1600 485 Calcium (%) 0.81 0.75 0.70
R GRE A RGOk . KRR A A B oo D) T
&5 /B Calcium/phosphorus 1.81 1.81 1.80

Pl % o a3 T 4 AR a5 S i AT IR B9 T — ‘ ‘ ‘
2y AR 1R I (R] S T S L O mg; 0. 6 mgs k5. 6 ms? FR I B0, HoA Sl {1
1R 3 B 09 X 2 56 ] R 4 A ik 4 R Note: " Premix provided the following per kilogram of diets: Vitamin A 28000
SR S TR (NY /T 816-2021) i IU; vitamin D,4000 TU; vitamin E 16 TU; vitamin K, 0. 2 mg; niacin 16 mg;

copper 16 mg; zine 120 mg; selenium 0.3 mg; ferrum 36 mg; iodine 0. 6 mg;
il 1 450 ZU I RLHLC5F R ) , DKL LR 8. 0 mm, manganese 5. 6 mg; 2 Metabolic energy was calculated value, the others were
WKL K BE 3 em, #5156 20 1) A 2R 1 A 1 EL 24 7R (] measured values.
— 7K R I R R 2 R RN SRR AR 1R .
1.2 #&REAHAT0E
1.2.1  AERKAPERERIE 56 T 0] 1 S B H W S DR R A R AT S AR E TR R B R
¥y H B4R HG O DU A AR B A A AR R A

I H R = A R B R R
A E=CRE P HE) /15 KA
BE AT L = T} 3 #E £ /4G i) 1A

1.2.2 I3 48 br A9 00 TEIR 0 45 1 > K (90 d) J= 40 Hi R 4R 25 590 3 10 5 mL, % R # 30 min, #5005
min 73 & M0 T 2 mL GRAFE BT —80 CORAF . JH M a¢ & AR W) AR I 5% o 09 300 & 55 4 ) 3l A Ak 0 AR
(BS240 Vet, I ) i 7 ifn 3 52 H (total protein, TP) [ [ (albumin, ALB) Bk % [ (globulin, GLB) | i %
(glucose, GLU) \ &R [# i (total cholesterol, TC) , H iy = [ (triglyceride, TG) . JK % % (urea nitrogen, BUN) | P4 it 1
IR R B R (tetraiodothyronine, T),) . = fl B R Ji B &R (triiodothyronine,, T,) .4 K # & (growth hormone, GH) | Ji
5 £ k4R KN T 1(insulin-like growth factor 1, IGF-1) #1J8 & (leptin, LEP) %4545 .
1.2.3 A T A I WG, £ H 55 Hl I £ (38 2 B A8 24 h 287K 2 h, PR AT B 52 il sk %
HOG B RS R PR R AR LT AR, T H R A A VR T R AR LRI IR AR i P R BB S~ 12 B
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] 35 Fe KL, 2 B Rl 45 S I I 9E  IR A FE 52 T h e IR 35 U0 BVRR R K T K R RN 2R A Rk
R TERE S )G 45 min A1 24 hill 2 pHAA . BRI E RS % (F & R ) " (NY/T 1333-2007) ; - 55 BUTF fir
KU 4% 22 88 RS [0 5E |, BE S 2647 U0 F A9 R4 88 B Eclipse Ci-L4A 8 584308 ( 1) S BUZH 2109 B bR IX 817
400 %5 A% , R )5 8 F Image-pro Plus 6. 0 43 H #0448 — LA mm g 507, D0 4 5 31530 4 5K U0 R v ILEF 4 i | T
ME5ERZ,
1.2.4 i ERK U S R FIRE U7 IR 7 &L i I e WO 2 (9 56 12080 13 W B 22 ) 9 77 i K LR A7 22 255 1R B
IR A 2 . FREGE BT K NLE 1.5 mL 58, 0 6 mol- L ' HCI, Fe /0 213 . &5 214 &M, in 6 mol-
L 'HCIH0. 1% KB W 4h 2 10 mL, 110 “COKf# 22 ho 0. 22 pm /K AH & 8 , HRAL(N-EVAP, L)1, 0.1
mol- L' HCIA IR IR % . N IE 52 &R . 100 pl. = L& LHE W 100 pL B AUR AR Fe 1 RS, S & 1
ho JNIEC 4%, WM PR, 250 15 min, BUR )2 WK, 0. 22 pm i 85, 10 pL ERERGIN . R JH WHH €538 12 -1260
(& ) I LA B R i o PR S o i 1 L 79 4ch B 55 R R o AR SR FH CP-Sil 88 JIig i 12 P 1 o BT %
KR EAE D) A K 100 mm, U482 0. 25 mm, 5 0. 2 pm; FEEE 2536 5 < 280 °C 3 FID K& I #5159 300 °C, % 12
Fe iR AR R EE R 130 °C, 4E4F 5 min, A 4 “Comin ' FH 2 240 °C, 4EFF 20 min, £ & K00 & 3 4 52. 5 min; 35
e 2 R (L EE R 99. 99 %0 ), 2k A 35 -7890A (3 &) I 5 A i 1%
1.2.5 BBHALIEESNNE  BYE REIERR AN T 88 g A R 412 AR 5 4
77 35 AT 2 o 7E B ABE (ToupCam, 73 M) N8 B 2Lk K B AL i
JE R BB TR B
1.2.6 WHEELESHOME  RKBREHRE, S RGHEE2EE 24 h, 25Kk 2h, BEE, BUSE RS T %7
R IE A TP AR AE . pH R HE #E X pH 3 (PHBJI-260F , b ) M & o B S A & & R H k™ . R
GCI800 S AH (35 AN (1 ) I 2 7 2 PR RR DT R ( L 1R JINTR 5 TR . T 1R 57 IR IR ) & & o (O A R FH B 40
W A8 HE L A IR 130 °C IR IREE 180 °C, 2R & B F JOME A I 28 (H5201, 7 &) , K MR B Ry 180 °CL A WA AL K
F1°0 60 kPa, & SE J1 4 50 kPa, &< JE F1 50 kPa.
1.3 #3Eam

K SPSS 27.0. 1. 0 B4 x5 $c g i 47 5 F 3 07 22 43t (ANOVA) |, 2k H] Duncan 2 #4172 8 L, i 40 45
BILL S BE R R E IR, P<<0. 05 RN ZERF B EH ,P>0. 05 KR ER AR FH .

2 ERESH

2.1 FEAFALLAARAT T F L F A KBRS R

p 2 2 n] A1, R ARG AR L AR I SE iR O S R R P H R E R P H I E B
FE ¥4 0 i 2 5 (P=>0. 05) 5 3 86 TIT4H il Rt 3% v Tk 86 140 (P<<0. 05) .
2.2 REAFALLAFAR X 7 F 00 F i A AL AR 6 R

P2 3 ], AN [ADRS R B AR ) = L SE 09 S A A 0% (GLU) VH I =g (TG) AERKME (GH) B REHA
KW F 1(IGF-1) JE Z (LEP) & B ¥ I8 B m (P=>>0. 05) ;i 56 ITZH A v & 1 (TP) . & [ (ALB) Bk &
F(GLB) s HE EE (TC) & 1 B3 m T HAL & 41 (P<<0. 05) 53086 T ITZH /9 1f 35 = R IR IR R (T, & 2t
F A T T4 (P<<0. 05) 5 3 56 1140 A I 775 DO AL RO e 2018 (T, & it 18 3 1 T i 38 TITZH (P<<0. 05) 550 1
ZH 1 I PR 28 AL (BUN) F it i 358 T HoAth 45 240 (P<<0. 05) .
2.3 FREAFALAMAT T F N F B FREG R

e 4 v A, A B T E DR FEATIE S R E AR TR B SR L IR A g R R Y T 3
25 (P>>0.05) 5 05 114109 I & 5 2 25 I8 F HoAth 45 41 (P<<0. 05) 5 33050 TN 41 9 v A R 2 3 i Tk 56 1141 (P<<
0. 05) 5 355 TTTZH /% AR AL i AR 22 K 1 LAt 4% 41 (P<<0. 05) 6
2.4 FARMMILARNS T FLFEREESREHOY R

1 2% 5 AT, AS RIS KL EE AR X ) 2 L2 n R I AR O RN RN R AR R R AR A E R
ER(P=>0.05) ;3055 140 /Y98 1 7R o A48 50 35 I8 F A & 41 (P<<0. 05) .
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x2 AREBHALLERMNT FELFEREENZME

Table 2 Effects of diets with different concentrate-to-roughage ratios on growth performance of Guangfeng goats

I H Items K5 141 Group 1 RIS T2 Group 1T {46 TIT 4 Group 111 P P-value
&7 Body height (cm) 49.66+0.73a 48.62+0. 81a 49.08+0. 96a 0.41
{A£ £ Body length (cm) 47.12+1.09b 50.59+1. 72ab 51.62+0. 66a 0.01
Jig [l Chest circumference (cm) 58.58+0. 74a 59.434+1.21a 58.95+0. 60a 0.52
& [ Cannon circumference (cm) 6.95+0.09a 7.09+0. 13a 7.124+0.07a 0.27
W #A E Initial body weight (kg) 12.3140.37a 12.3140. 39a 12.3140. 40a 0.99
K T Final body weight (kg) 17.1740. 53a 17. 68=1. 09a 17.4140.53a 0.89
-4 H R &t Average daily feed intake (ADFI, kg+d ") 0.934+0.11a 0.984+0. 14a 0.944+0.12a 0.22
-2 H 88 T Average daily gain (ADG, g-d™ ") 55.97+4.67a 62.92+8.93a 60. 65+4. 86a 0.47
B H Feed conversion ratio (FCR, F/G) 17.11+1.39%a 15.04+2.10a 16.60+1. 06a 0.63

T AT AR /NG 5203878 28 53 W %5 (P<<0. 05), F [l

Note: In the same row, the different lowercase letters mean significant difference (P<20.05). The same below.

R3 AREAFHELLERI T FE L FEMEELIERE R

Table 3 Effects of diets with different concentrate-to-roughage ratios on serum biochemical indexes of Guangfeng goats

I H Ttems I 141 Group T 58 114 Group 1T 3056 1141 Group Il P{H P-value
M 1 Total protein (TP, g-L ) 66.07+1.38b 66.8040.93b 71.2740. 86a 0.01
(4 # H Albumin (ALB, gL ") 26.83+0.78b 27.10=0. 15b 28.90-+0. 13a 0.01
Bk 11 Globulin (GLB, g-1.7 ") 39.87+0.76b 39.40-+0.91b 42.7040.58a 0.02
42K F1 /B8R 2 4 Albumin/globulin 0.6740.02a 0.7040.02a 0.67+0.01a 0.26
% Glucose (GLU, mmol-L™") 4.19+0. 12a 3.96+0.07a 4.00%40. 12a 0.17
SBTEEE Total cholesterol (TC, mmol-L ") 1.7840.09b 1.660.08b 2.184+0. 11a 0.00
H il =& Triglyceride (TG, mmol-L ") 0.35+0. 04a 0.3440.04a 0.50+0.09a 0.11
JR % A Urea nitrogen (BUN, mmol-1. ") 8.34+0.57b 10.95+0. 64a 10.9340. 31a 0. 00
=R R 4L R Triiodothyronine (T, ng-mL™") 1.19+0. 04a 1.15+0. 04a 1.014-0. 04b 0.01
Y A BRI &R Tetraiodothyronine (T, ng=mL ") 69.99+ 1. 88ab 72.31+2.20a 65.732.05b 0.04
A K38 % Growth hormone (GH, ng-mL ") 6.13+0. 33a 5.88=+0. 35a 6.82+0. 20a 0.05
JB 5% Z A KT 1nsulin-like growth factor 1 (IGF-1, ng-mL™')  156.65+9. 81a 155.97+14.78a 155.174+8. 31a 0.93
J% % Leptin (LEP, ng-mL ") 5.87+0. 32a 7.40+0. 78a 6.47+0. 50a 0.09

2.5 REAFALAAR AT L F AR R G e

H1 2% 6 AT, AN [E)RS R LU AR 0T T = 1l 3 9 LY 28 20 2k R pH (E (24 h) RIA) (4 52 B2 35 JE W 35 5% R (P>
0.05) ;1% 56 1120 A L P 0 P 3R 8 28 (% T Hfh 4% 41 (P<<0. 05) 5 iR 56 TAL A LA 85 U0 ) 8 2 & T HiAb &5 41 (P<
0. 05) ;1085 TT4 /Y LA 2 7K 28 F1 pH {E (45 min) i 25 /& T 2o A 45 20 (P<<0. 05) 5 32055 120 A9 L A 2k 7K 58 R 7K 48 2k
A T T2 (P<<0. 05) 5 56 TITZH A9 JIL PR PAT €5 20 8 P € 8 32 W 35 Tl T2H (P<<0. 05) .
2.6 FREMHILEAMRS T FLEFRERNALRSZHH A

H1 3 7 R AL SR TR R A b, B T a0 1D 4 0 UL PR i 2R 5 d B3 v Tl T4 (P<<0. 05) 4, HoAth 45

bR b B ] 22 5508 1 35 (P>>0. 05) ; B 75 & FE R 45 An b, 000 T2 9 22 &0 1R | 0 ok 2 L 52 Ik 0 2 i A A 0 75
BEMEEDES TR TH(P<0.05) R0 HIA M LN R R &&= TR IS T4 (P<<0.05) , Hifth 35 b1 &

Ab BRI i 2 22 7 (P>>0.05) 5
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x4 AREBHALARMNTFELFE=EENZME

Table 4 Effects of diets with different concentrate-to-roughage ratios on slaughter performance of Guangfeng goats

Iji H Ttems 1235 141 Group 1 55 1140 Group 11 2055 T2 Group M1 P P-value
VR Live weight before slaughter (kg) 16.77+0.13a 16.76+0. 46a 17.354-0. 25a 0.35
JIF {4 E Carcass weight (kg) 7.2020. 04a 6.8140.05b 7.2540.11a 0.00
J5 BE T Hind leg weight (kg) 1.4340.01a 1.374:0. 04a 1.4240.03a 0. 40
il 4 )& Rib meat thickness (mm) 7.00+0. 25a 6.01+0.60a 7.20+0. 32a 0.16
5 )5 Backfat thickness (mm) 1.39+0. 04a 1.28+0. 15a 1.20+0. 16a 0.56
J& 5 2R Dressing percentage (%) 42.3440. 65a 42.8040. 74a 42.7340. 23a 0.84
HR LT A2 Loin muscle area (em?) 5.97+0.43a 6.93+0.37a 4.7440.08b 0.00
%A 2 Net meat percentage (%) 15.31+0. 29ab 14.60+0. 27b 16.55+0. 80a 0.03
A F& Meat to bone ratio 3.45+0. 16a 3.2340. 10a 3.60+0. 30a 0.47
JIi {4 ¥4 Al % Carcass net meat percentage ( %) 36.27+0. 22a 35.51+0. 33a 39.38+2.96a 0.29

K5 ARBALERNTFLFEREEENHELNZIE

Table 5 Effects of diets with different concentrate-to-roughage ratios on organ weight and index of Guangfeng goats

T H Items F6 45 Index R 14 Group 1 X 114 Group 11 R 1141 Group 111 P{f P-value
J1 1 Rumen T i Weight (g) 334.8068. 40b 470.00=15. 39a 470.014-20. 91a 0. 04
PE 1R % Organ index (%) 2.39+0.06b 2.85+0. 04a 2.68+0.09a 0.02
M & Reticulum Tkt Weight (g) 76. 504 8. 30a 92.4747.62a 81.33+7.98a 0.20
#8154 Organ index (%) 0.4740.05a 0.5540.02a 0.47+0. 04a 0.18
M H Omasum T AE Weight (g) 68.62+3.03a 63.02+5.62a 63.40=+5. 98a 0.47
PE 5% Organ index (%) 0.42+0.03a 0.37+0.02a 0.37-+0.03a 0.25
4% H Abomasum i Weight (g) 148.60+3.77a 147.62+7.18a 170.85+15. 30a 0.14
ME 5% Organ index (%) 0.90+0.03a 0.90+0. 06a 1.0040.07a 0.27
£ Ik Heart T Weight (g) 83.62+5. 98a 81.17+6. 30a 73.9242. 16a 0.23
B 5% Organ index (%) 0.5040. 03a 0.4940.03a 0.43+0.01a 0.05
JIFHE Liver i Weight (g) 368.22+15. 86a 372.887+30. 61a 362.834-14. 18a 0.76
TE 1R % Organ index (%) 2.234+0.05a 2.22+0. 36a 2.13+0.07a 0.38
JLIE Spleen i it Weight (g) 40.87+3.07a 36.0742. 06a 35.77+1.45a 0.16
#8154 Organ index (%) 0.25+0.01a 0.2240.02a 0.21+0.01a 0.09
15 Wik Kidney 4 Weight (g) 63.972. 96a 68.92-4.43a 64. 554 3. 46a 0.38
PE 1R Organ index (%) 0.39+0.02a 0.42+0.02a 0.38=+0.02a 0.24
Jiff Lung it Weight (g) 252.22+14.17a 290. 50=+20. 08a 283.334-16. 36a 0.15
PE 5% Organ index (%) 1.5340.08a 1.7340.07a 1.6740.11a 0.14

2.7 FREMAMWERS T FLFETRRIWEH RS A

Hi 2% 8 FI, U Tl LA O R & i 18 3 v T b & 4 (P<<0. 05) 51050 TTZL A LI L A R . — Bk — I
16 2E VU R L 22 AN 10 R G 107 R & HE 4 8 3 s TR 6 T4 (P<<0.05) 5 Hofl 45 A5 & & 4% 4k B ) 24 G B 3% 2% =
(P>0.05),
2.8 FREMHHMIFARS T FLFEFHEFRNALRY SR

Hi 2% O R IEL 1 a] i, 150 TUT 20 (998 1 2L Sk 1 8 0 35 v Tl T2, 0 TT 4 A9 [l i 0 6 K B 3 K 1 At 5%
4 (P<<0.05) ;i 50 LA /9 L A 24F 4 B 42 & 2 & T b & 4 (P<<0.05) ; I i 45 A5 45 4b 3 0] 22 55 A W 35
(P>>0.05).

N
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Table 6 Effects of diets with different concentrate-to-roughage ratios on meat quality traits of Guangfeng goats

I H Items K5 141 Group 1 IR 5 1141 Group 11 56 1141 Group 111 P{H P-value
A Cooked meat rate (%) 63.14+0.68a 60.3740.95b 63.7940. 60a 0.02
5 47] Jj Shear force (N-kgf ') 79.55%+2.70a 64.7542.83b 65.04+2.51b 0.01
47K % Rate of water loss (%) 5.5240. 14b 6.85+0. 32a 4.0540. 45¢ 0.00
T4 A3 2 % Drip loss rate (%) 4.99+0. 34a 4.32-+0. 70ab 2.65+0.88b 0.04
FE 3 19 % Cooking loss rate (%) 25.15+1. 30a 25.07+0.77a 21.46+1. 84a 0.15
pHys i 6.4740.05b 6.67+0.04a 6.370.04b 0.00
pH.,, 5.5540. 04a 5.5540. 06a 5.8140.17a 0.20
P {441 & Redness (a*) 64.4440.07b 64.65+0.22b 65.33+0.13a 0.01
P {5 35 i Yellowness (b*) 20.48+0.03b 21.07+40. 23ab 21.1540. 24a 0.02
P {452 Lightness (L*) 39.01+1. 14a 36.86-0. 22a 39.36+2. 09a 0.42

R7T FREBHELERNERKISERSSENHN

Table 7 Effects of diets with different concentrate-to-roughage ratios on amino acids of the longest back muscle of Guangfeng

goats

it H R 141 B 1140 IR 11141 PAH
Items Group I (g-100g ") Group 1T (g+100 g ") Group 111 (g-100g ") P-value

W7 & FE R Essential amino acids 4.0340. 09a 4.3140.17a 4.362+0.29a 0.09
i R Valine 0.4740.01a 0.4840.02a 0.50+0. 02a 0.20
#E %1k Methionine 0.2240.01a 0.17+0.04a 0.23+0.02a 0.20
5 5L 5 Tsoleucine 0.44+0.0la 0.45+0.02a 0.46+0.02a 0.38
R % Leucine 0.98+0.02a 1.0240. 04a 1.0640. 05a 0.22
F 4 Z % Phenylalanine 0.37+0.01a 0.38+0.01a 0.40+0.02a 0.18
11 %2 % Lysine 1.2040.02b 1.4240.02a 1.3240. 15ab 0.01
I % B2 Threonine 0.36+0.01a 0.38+0.02a 0.40+0.03a 0.19
A 0475 Z R Non-essential amino acids 6.84-+0.24b 8.04+0.22a 7.914+0. 74ab 0.03
KA IR Aspartic acid 0.870. 06a 1.3540. 12a 1.2140.27a 0.10
4% % W2 Glutamate 2.4740.07a 2.74740.07a 2.7140. 15a 0.09
2293 % Serine 0.50£0.02b 0.5940.01a 0.552£0. 05ab 0.03
H & 2 Glycine 0.414+0.0la 0.47+0.03a 0.51+0.05a 0.07
& % Histidine 0.294-0. 04a 0.3540.02a 0.29+0. 06a 0.33
5 & B2 Arginine 0.85+0.02a 0.97+0.11a 1.01+0. 16a 0.37
P& % Alanine 0.67+0.0la 0.7340.03a 0.75+0.03a 0.07
Jili % B Proline 0.30£0. 00b 0.330. 02ab 0.3540. 02a 0.03
i % iR Tyrosine 0.50+0.02a 0.51+0.02a 0.53+0.02a 0.31
B LR Total amino acids 10. 8740. 32a 12.3440. 36a 12.27+1.02a 0.07
i 1 40 2 %2 Umami taste of amino acids 3.34+0.12b 4.09+0.13a 3.924+0. 41ab 0.02
it & 1 Sweet taste of amino acids 3.42-+0.07b 3.9140. 11a 3.88+0. 30ab 0.04
7 3L R Bitter taste of amino acids 4.1140.13a 4.34740. 24a 4.47+0. 32a 0.34

2.9 REALICAARST T F 0 F B B A AR R

Hi 2 10 AT, X 56 TIT 4L A998 B pH B AT £ AR /P R 2391\ 35 i Tl T T4 (P<<0. 05) 59 B 4R AR . T
R 5 TR KBRS IR & 75 K& 1 5 W iR (total volatile fatty acids, TVFA) 18 2 2 & & 16 45 A B (0] 3% 76 1§ 3%
%53 (P>0.05),
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Table 8 Effects of diets with different concentrate-to-roughage ratios on fatty acids of the longest back muscle of Guangfeng goats

T H I T R T4 R T4 P1H

Items Group I (mg+-100g™ ") Group Il (mg+100g ") Group Il (mg+100g ') P-value
. ik Hexanoic acid 4.23+0.17a 3.5340. 16b 3.5240.02b 0.01
2 g Octanoic acid 7.5440.90a 6.72+0.98a 6.3440.47a 0.34
}+—## % Undecanoic acid 16.54+0. 94a 15.24+0. 69a 16.49+0. 46a 0.25
Al 5 iR Myristic acid 21.92+8. 74a 16.24+3.22a 12.28+2.05a 0.27
|+ FL B % Pentadecanoic acid 5.80+0.87a 5.1240. 38a 4.50+0. 44a 0.18
Bt 2 Palmitic acid 204. 03425, 22a 232.41424.49a 180. 66+ 19. 68a 0.17
I+& B B2 Heptadecanoic acid 15.21+2.11a 19.88+5.75a 12.53+2.38a 0.22
T# g 2 Stearic acid 248.78=+24. 32a 318.37+48.71a 236. 284-23. 55a 0.14
111 #7 % Docosanoic acid 10.97+0. 65b 17.71+1.67a 15.40+2. 42ab 0.02
.+ =B Tricosanoic acid 16. 164 1. 94a 18.50=+1. 68a 13.6840. 98a 0.07
T Ay 2 Palmitoleic acid 24.89+4.37a 26.76+4.52a 22.9543. 29 0.55
+-E #5445 R Heptadecenoic acid 17.3140. 96a 21.58+3.45a 15.6142.50a 0.14
F2 22 Elaidic acid 5.71+0.05a 5.82+1.02a 5.3440.83a 0.68
iz Oleic acid 625. 87=+60. 55a 767.85+171.71a 620. 804 65. 92a 0.40
WE M R Linoleic acid 44.78+4.58a 64.754+5. 33a 49.06+£11.24a 0.11
a-EJBR AR a-linolenic acid 5.8070. 65a 6.01=0. 60a 5.5340.96a 0.68
Bk = B2 Eichlerianic acid 3.5140. 14b 5.7240.48a 4.71+0. 54ab 0.02
FE4E DU R Arachidonic acid 37.7741.35b 55. 6674-0. 52a 46. 26+6. 30ab 0.03
8k B R Eicosapentaenoic acid 4.15+0.17a 5.14+0.52a 5.45+0.47a 0.06
L AN 5 12 Saturated fatty acid 551.17+58. 36a 653.73480. 31a 501. 68+47. 80a 0.14
PR I 197 R Monounsaturated fatty acid (MUFA) 673.79+65. 85a 822.01+178.92a 664.70471. 96a 0.39
2% R IS Wi R Polyunsaturated fatty acid (PUFA) 96. 004 5. 28b 137.27+4.75a 111.01+19. 13ab 0. 04
Z N AR DT R / B AN AR RIR 7 R PUFA/MUF A 0.18+0.01la 0.2240.02a 0.22+0.02a 0.14

3 itig
3.1 REAFALLARR AT 0 F A PR R

BB BE L 8 Ol A 77 0 T I ER R 7 AR AR | B2 R s A R ORI 5096 ~T75%6 L Ik 4 s
8 A 77 1 5 R A T A R S B Pl T R R A R I SR Y ARG R L TR R 9 A T R I SR A 3R
R BT HE T L35 24 R R 7 XL 2 e KRR T B R X S SR S BT R A e B AR
K HLLE 45: 55 (a0 RHAY 7 24 H 84 5 (8 4w EUORHA UAR , R B 45: 55 A A S5 ALK B vy o [RI I RS AL L ol 50: 50 20
AR T I AR W R R L B S R T B EE B E R A AR R T Ll R I A
) AR o A A R R S Sl g A P e 1 R AR A L LA A R K R ORK P B AR OG5 U0 0 0 O A
B AR B 50 50 21 7F i 44 T L4 PR A 3R AR KM R O A D T e R R X R R AR AR
R BRI A RARSY o 40: 60 41 LT 4k B4R 5 89 40 Jy [l i o 2 7 5, EIE AL PR B0 5 0L PR B 00 1 i SR A DG G R
FEROR B 5% 22 B, PR €0 21 3 AR R v, PR B AR, LA 2 P SR AR R e M R . AR AR SR Th 500 50 411 Y (5 2T B
F P RUILA AT R T H AR WAL, 31X T 58 5 i 410 i3 S AR H K B T s A G

55 3 TR KU 5 VR G 10 2 R TR T By i W S BRI T R G 1R B O A R A R R, JFL vl B A R TR T PR KU
P EAE S ASHIE S PORS AR EE A A5 55 TRDR (4 1 S IR | 22 SR M i vk S SR TR A it O RS RL 1L 400 60 1]
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Table 9 Effects of diets with different concentrate-to-roughage ratios on morphology of gastrointestinal tract and muscle tissue of

Guangfeng goats

i H Ttems 56 141 Group 1 56 14 Group 11 86 T4 Group 111 PAH P-value

I8 B 4 8UE 4 Rumen tissue morphology

97 ' L3k K J¥ Rumen papilla length (pm) 997. 06+ 74. 90b 1112.41496. 14ab 1285.17+20. 64a 0.03
J8 ' L3k 98 ¥ Rumen papilla width (pm) 201.29+12. 00a 169.41+5.49a 189.33+16.92a 0.10
Yo 5 ' BE S Rumen wall thickness (pm) 666.09+72.61a 885.714119.41a 860. 55+ 52. 86a 0.11

=48 M 41 24U 4 Duodenum tissue morphology

44 & K J¥ Villus length (pm) 320.51420. 12a 332.93423. 06a 335.4849. 84a 0. 60
K55 B Crypt depth (pm) 105. 06=4. 82a 99.8247. 26a 113.11411. 53a 0.31
S K B /Bss TR JE Villus length/crypt depth 3.07+0. 21a 3.36+0.18a 3.06+0. 23a 0.36

25 i A 4UE A Jejunum tissue morphology

2B K J¥ Villus length (pm) 347.18+19. 62a 343.87417.79% 348. 25+ 28. 44a 0.90
[ 85 R J Crypt depth (pm) 96.8345. 20a 96.31%6.01a 102. 69+4. 10a 0.42
BB K/ Bss TR ¥ Villus length/crypt depth 3.61+0.22a 3.594+0.17a 3.414+0.13a 0.58
51 i3 41 21 JE 745 Tleum tissue morphology

&K JF Villus length (pm) 303. 854 15. 23a 223.81+22.11b 287.11420. 08a 0.03
[ 85 YR J¥ Crypt depth (pm) 104. 26 4. 89a 92.94+4.63a 94.98+4. 67a 0.13
S K /B ss TR IE Villus length/crypt depth 2.93+0. 16a 2.42+0. 24a 3.04+0. 21a 0.07
WLIA 4141 JE 4 Muscle tissue morphology

AILET 4k %42 Number of muscle fibers (No. ) 59.6047.70a 59.80+1.55a 55.40+3.91a 0.79
JULEF 4 T #2 Muscle fiber area (mm®) 381.57+19.0la 365.05+11. 23a 360. 37425. 18a 0.73
WLET 4 142 Muscle fiber diameter (mm) 25.89+0. 83a 18.9540. 27b 20.16+1.78b 0.01

R 33X 5 X1 A AR 2 b UL B B b ORE RE B BB (402 60) AT 48 T 22 SR RIS A 6 I A IR A T 5 45 38 A )
B o KR LE g 450 55 T A v 5 v 10 0 201 1 hy PR Pk 2 i R, FL B BR nT R th R S AR R A RO 1 4
FE L TR R L S 50 50 21 A4 I A2 IR 2 RN AT R 5 A DA AR AR R R A G I IR AR Sy i SRR 11 S Ay,
HEmTm T ReE— D AL IBOE "o bR T U SE R X 2 R UK S e B R 2 ) — A B R L R E
F18) 7 VLR U7 19 B 05 3 AV I R O [ e, 52 w8 22 AS T R B U I B A TR el 20 Sz 2R I T R A AN i TR B A T
R ARG ML 05 1) R A R 2SI R R AR O B 8 R D B2 9 75 SR A T BB 68 Ul IR I D BRI R E J S
SAMESHS MR RE IR E IR 1 n-6 Z A A 7 R 5 B I R Ly - RR IR A0 A6
DO R o e R R T A A O R e A AR, DR R A A B AR PR L L 45 55 I B 4 i
22 R R 107 TR i e A TR MR A DU 0 R 5 o b 3 e, L 2 O I U 1R 5 e B R R T
SeTH RS A AR Ak B, 300 R K B8 AR TRIF A S BB ON E 1L 2 22 A 10 T B IR e A AR Ak L — K
3.2 REAFALLAFAR X 7 F 00 F o iF A LI AR 6 R

I35 P SR (TP LA (1 (ALB) AT LA e sl ) JF 2y e RL AR 8 B AR K7, il 3% BR & (1 (GLB) mJ 2 B AL
PR 17 L, GLB 7 i 5 1o T DA S LA S e /KOS AR 98 45 B3R W RS HEL LE Sy 50 50 (o 1) A W 5 48 v 1T
FIEAME TP ALB . GLB FR A FEBL(TC) f i, H TC & 2 3 5 T HA AN B4, X 5 MR S5 i i o8 45 1
ARABL, 2 w2 R Rk LU BB 4 e LA R 1 R %, 0 1T B S LA G 8 /K SF s TC % & 35 T i vl A 558 R v e 0 L 41
BEINA G o i PR 2 A (BUN) AP 0] L6 S B 2l 0 1 o 8 F0 0 A O R e S R P IR e o (LA T8 R 2 R
FLLE S 5050 2 #EAH ) BUN & it i 3 5 T 40: 60 41, 31X 5 3B 5 R 58 2510 AR 1E . BUNE R 28 11 AR i Y
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Fig.1 Hematoxylin—eosin stained sections of gastrointestinal and muscle tissues
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Table 10 Effects of diets with different concentrate-to-roughage ratios on rumen fermentation of Guangfeng goats

i { Ttems I8 141 Group I 58 114 Group 11 X5 T4 Group 1T P{H P-value
pH 7.14+0.05b 7.1740.02ab 7.28+0.02a 0.04
2,1 Acetic acid (mmol-1.7") 43.60+3. 44a 39.62+2.15a 42.42+2.52a 0.35
2 Propionic acid (mmol-L ") 11.70+1. 16a 11.814+0.67a 10.7140.57a 0.39
T2 Butyric acid (mmol-L ") 6.02+1.18a 4.62+0.60a 5.4040. 65a 0.29
5T Isobutyric acid (mmol-1." ") 3.1940. 33a 3.05+£0. 30a 2.70+£0. 26a 0.29
J.# Pentanoic acid (mmol-1.7") 1.22+£0.21a 0.8240.12a 0.95+0.12a 0.10
5% 2 Isopentanoic acid (mmol-L ") 3.27+0.49a 2.90+0.41a 2.65+0. 26a 0.32
B R AENE 7 R Total volatile fatty acids (TVFA, mmol-L ") 69.00+5. 38a 62.82+3.21a 64.83+3.78a 0.34
2R /TN Acetic acid/propionic acid 3.81+0. 21ab 3.37+0.12b 3.98+0. 23a 0.04
# 25 % Ammonium nitrogen (mg-dL ") 18.62+3.97a 19.99+1.41a 21.28+4.43a 0.87

2y, H e T T RE S R R R W R R AR BOR R L B0 R S AT IER A R R HUR AR
VR B AT v LA AR R T 0 A A, G L T A B A O AN R B R R L D 50 50 Ak 20
(9 T AT, 75 4 1 35 IR 45: 55 41, 3R I HAR R U 3% I 408 400 ol IR [0 It 5 &5t . 45 55 ZH 7 4k 45 0 v HHAR R = K 7
(1[5 B A =5 B2 W 2 7 PR R, e 450 S5AFML ECAT A 7 AR 2 1A 5 RS AL L 2 50 50 Ml 1 5 o 8 1 RS
JiFE 3 AR AR AN A S A TR L A A LT A AR [ K
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3.3 FRAFAILERAS T F L FEFHEL T B H AN YR

WEoE 2RI 98 B FL L 5 R e TR B R a3 T B R R P E ER E FL Sk A KR R R R
SRRk ARAR 4 JEA SR (AR AR KR KL L 501 50 1 A (1478 B 7L 3k 1 B R 18 46 4
35 TR R L 40 60 TR, 2 WURERL & Lo SO BB E0R 8 SR LR E . [WRE, i iRk & i E
FEY TR AMGE CHAE . SR E KR B TR R S B T T R A R B R AR AR L B K T R
AT 20 A AR IS 50 50 41 17 i 9% B K B 2 R T A5 5541, ST WA g 4 IR 4 I IR 1 A2 )
fE s .

P58 TR R A KRBT 50 N pHE B VA OC 8 8 pHIE — BN 5.5~7.5" 0 AR5 h , &5 41 1)
S pHAE Y ASTE S R v 2 0 AU X ), 6 I 4500 4l i B N R B e, HA B FRUE R A A . B8
SUONH,-N) & A 500 R 1R R BRI, A0 & 90, NH.-N & 2 BERSR 5 HG i T b . 4225 4
9T 2 B, B 0 A 988 B R NHL-N 35 2k ) ARORS Rk o L 188 o ot 2 o 7 oo, AR R0 4 SR 5 T — 3. 33 U WIS L L 431
B2 30 6 NH-N /R o 9 B b iy 3R W B 508 B8 A Y T bk e Ak S #5 & P IR T R (volatile fatty acids,
VFA),VFAJE 2 3 ¥ i 32 B2 he i ke i, (] Bt 2 AL A 2 10 0 o o B2 2 i 4™ 0 Bt 46 P E R R I L 76 %5
FCAE L2 1 AR RS AR B 60: 40 H MR 4L 4 & PER IR . R L T R 5% IR & 2 0 35 3 T 40: 60 41, & W] H AR v 3
TR ARD R b Lo 2 B AR R 1 45 R PERR T R 1 5tk o ARG P A5 2 R MERR I R 1 25 AN 3 X RE R T
LU 2 552 58 00 T REL ) 8 0, A REL L £81) 1) 28 A A B s i 5 R v o R T SR RIS R 2 VEA I R4y, LR /TN R
JEVTAR I BB I AR 0 OCHETE B, LR /TR TR 1) L A9 98 1 5 W A R R TR A S R B R S A
O Z B AN BT AR5 SR A SR kB R IR RS R LE (60:40) HORR S 3E BEAR U5 4 2R /1T
MR, 2 PR M B L R AR MRV B . AR IR0 50: 50 41 R /TR R 35 o T 45: 5541, (A 4 R RIKIE 22 57 R 3% .
P45 R 5 DL B 25 AN TR, T BB IR0t 52 5 R RO R . B AE Y R B, R R AR R (TVFA)
AR REET pHAE , AR o TVFA 5 pH {H 1928 1k #a 3 5 HAR

4 it

TESERE R AR PF N ORPRLEL O 45: 55 M B8 ) = 1L = L DA 0 5 00 07 1R A 2 Ao T I A AL EE
50: 50 RERG R TH) F 1L 3™ PP RE 0 Y IR sl A A R R B M E R
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