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Effects of different dietary NFC/NDF levels on slaughter performance,

blood biochemical parameters and meat quality of Ganxi goats
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(1. Institute of Animal Science and Veterinary Medicine, Jiangxi Academy of Agricultural Sciences, Nanchang, Jiangxi
330200, China; 2. Jiangxi Province Key Laboratory of Animal Green and Healthy Breeding, Nanchang, Jiangxi 330200,
China; 3. College of Animal Science and Veterinary Medicine, Tianjin Agricultural University, Tianjin 300384, China;
4. College of Animal Science and Technology, Gansu Agricultural University, Lanzhou, Gansu 730070, China)

Abstract: Thirty-nine healthy Ganxi goats aged 4 months with similar body masses ((15.25+0.46) kg) were divided into
three groups with 13 goats in each group. Goats in experimental groups [, II, and III were fed diets with ratios of
non-fibrous carbohydrates to neutral detergent fiber content(NFC/NDF) at levels of 0.9, 1.2, and 1.5, respectively. The
experimental period lasted for 70 days, consisting of a 10-day adaptation period followed by a 60-day formal trial period.
At the conclusion of the feeding period, slaughter performance, blood biochemical indicators, rumen fermentation
parameters, rumen bacterial gene expression levels, intestinal morphology, and muscle nutritional components of the
Ganxi goats were determined to investigate the effects of dietary NFC/NDF levels on these metrics. Results indicated that
the pre-slaughter live mass of goats in Group Il was significantly higher than that in Group III, being 1.09 times that of
Group III. On day 10 of the formal trial period, blood glucose(GLU) concentration of goats in Group Il was
significantly higher than that in Group 1I, being 1.31 times that of Group II. On day 30 of the formal trial period, the
serum total cholesterol(TC) concentration of goats in Group [ was significantly higher than that in Group III, being
1.42 times that of Group III, while the GLU concentration of goats in Group Il was significantly higher than that in
Group 1I, being 1.15 times that of Group II. On day 60 of the formal trial period, the TC and triglyceride(TG)
concentrations of goats in Group [ were significantly higher than those in Group [II, being 1.23 times and 1.53 times
those of Group III, respectively, while the GLU concentration and alanine aminotransferase(ALT) activity of goats in
Group [ were significantly lower than those in the other two groups. The rumen pH of goats in Group [ was
significantly lower than that in Group I, while total volatile fatty acids and propionate concentrations of goats in Group
[ were significantly higher than those in Group II, being 1.07 times and 2.48 times those of Group I, respectively.
The relative gene expression levels of Ruminobacter amylophilus, Fibrobacter succinogenes and Butyrivibrio fibrisolvens
in goat rumen in Group Il were significantly higher than those in the other two groups, with the lowest levels observed
in Group [, while the relative gene expression levels of Ruminococcus albus, Prevotella ruminicola, Lactobacillus spp.
and Ruminococcus flavefaciens in goat rumen in Group 1 were significantly higher than those in the other two groups,
with the lowest levels observed in Group III. Group [ goats exhibited significantly lower mass fractions of muscle
glycine, histidine, total amino acids, non-essential amino acids, and sweet amino acids compared to the other two groups,
and alanine mass fraction of goats in Group [ was significantly lower than that in Group II. Meanwhile, Group I
goats had significantly lower muscle methionine mass fraction than those in the other two groups. No statistically
significant differences were observed among the three groups in intestinal morphological indicators, muscle nutritional
components or fatty acid mass fractions. In conclusion, diets with different NFC/NDF levels could regulate ruminal
microbial community structure in Ganxi goats, thereby influencing fiber and protein degradation, which affected rumen
fermentation and improved pre-slaughter live mass. Under the conditions of this study, an NFC/NDF level of 1.2 was

found to be optimal.

Keywords: Ganxi goat; non-fibrous carbohydrates(NFC); neutral detergent fiber(NDF); slaughter performance; rumen

fermentation parameters; intestinal morphology; blood biochemical indicators; muscle quality; fatty acids; amino acids

WKL G Doy WA GEE KA S AR LR 4 WA K | A B M2, e ik 4k
PERIKIE G PI(NFC), NFCEEALFESTEN, 24 (NDR)HL4ER | PR MARZLIM, NDFH
FRMPNFC S R |, A58 asir-m B TFNFCAS kB, (HAF T R4S Mk
B aEE, LA, MNFCHEMMENIARE &, &K, MRPNDFE R R, SFEURRESR



70 W RS A K2 2= i (B 2R B i) http://xb.hunau.edu.cn

20254 8 H

KRR, S S 2 2 A K A BB, Hit
Al L, 3EHINFC5NDF & & H (NFC/NDF) 1) ) i
TR A SRR E mLEERHY, w5k,
T A [R]NFC/NDF 7K - 4 1] K AN (S RE A8 572 il [A) 52
BT . EILRANRIIIRIN & &), WReas et
AP ke, ReERY . wlkn
AE ) S AE KRR, o, T RIG /K SENFC/NDF1H
WA TRASYI(AF . BE)RE R, 5
PrEALBE IU- SR A KA RED), B e S U 24
PR, TR 5 K SENFC/NDFA A B TR THILA
HHEEIR I & i, A AR RREE A, B IR EE
U0, SR, BT, AR R HENFC/NDF
I ARIE MG —hifE, WF58 38 B IR ARNFC/NDF
AP P LU E AR A SR B S
EAIIESEIY Vsl o E N AN Ly TE Y N
RN S E SRS AR N[y i U IIE VI
PRI R s i A i 77 =X, ) A R
I At pifi 2z AR 12) [ A SRR B, IENFC/NDF
ACERT DR HEEE P L1 =E 15 0k & FIRORHA E, 1
$&RINFC/NDF /KX A it ot B — o R

HUt, ERIIRZE SRS I, AREetRiT iR H AR TR
NFC/NDF/KF X PG L1 B SEPERE | IR A b dahr |
A R TESEL. T E AR R A . ETEASA
LA E TR S sem, LAIWA AL 71 E A R
Be iR HbRAE .
1 #MRER*E
1.1 R FEFER

RIETF2020 11 iR, 20218 174550, ik
5o b S ARV A8 AR A S FR A IR A R R
PEPE39 L (4 7 %) (A FE AR T ((15.25+0.46) kg) H filt
FEAEEVE IS, 43 341GRBRT, I, 10 40), AF417
N5 S LI/ SV S| R S8 X TE S v U N B
1L E4 B A MENFC/NDF 0.9 . 1.2H11 50 1a0K .
et 70 d, Hrp, WifE10d, 1EiiHe0 d. 17
MRBCHIR A i A5 5E O 7k, TR R 2 R
FEARKFFRITR . 5 LA 38R B R Ao,
BERAAIME2UK(8:00, 17:00), IR [ HRE . 1k
oK, AR R T UK R TR I A T

®1 ARERHAR S EFRKF(THERER)

Table 1 Composition and nutrient level of diets(DM basis)

. SR TR RSP R0%

gl — — ‘ — — ‘
ok 1k TH) RHE mORKIE PR ATl BRKS At

I 18 5 5 15 12 9 31 5 100

JUEAE 26 5 5 15 12 9 23 5 100

1 31 5 5 16 13 9 16 5 100

EIAE
RO gny WP PGSR WPEACIAR RURD  RUKST  WRE B
MIkg") FESEU% FESEY%  FRESE% RSB RSB % S EU%

4 8.96 10.55 40.54 25.18 5.50 6.82 1.17 0.64 0.9

K4 9.93 11.02 35.11 20.99 5.89 5.92 1.17 0.66 1.2

4 10.76 11.57 30.74 17.49 6.37 5.24 1.17 0.69 1.5

. OBURE b EkelridRat. 55200 ¢, #30g, B:45g, #12g, #H50g, 4ELEZA 100000 U, 442D, 45000 1U, 4EH2KE 1400 1U,
#1200 mg, %423 mg, 41600 mg, 9 mg, #1600 mg, W33 mg, @EFAKFEHNITHE,
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Table 2 Bacterial primers used for the RT-PCR

i) 1Y 51(5—3") 7T B B bp

BT CGGCAACGAGCGCAACCC 130
CCATTGTAGCACGTGTGTAGCC

A R CGAACGGAGATAATTTGAGTTTACTTAGG 132
CGGTCTCTGTATGTTATGAGGTATTACC

YL T RN A ACCGCATAAGCGCACGGA 65
CGGGTCCATCTTGTACCGATAAAT

WEVENIE E AT I CTGGGGAGCTGCCTGAAT 100
CATCTGAATGCGACTGGTTG

3 5 2 TR T GCGAAAGTCGGATTAATGCTCTATG 78
CCCATCCTATAGCGGTAAACCTTTG

7R YRR 22 AT IR GGAGCGTAGGCGGAGATTCA 97
GCCTGCCCCTGAACTATCCA

SRR CCCTAAAAGCAGTCTTAGTTCG 176
CCTCCTTGCGGTTAGAACA

AR AGCAGTAGGGAATCTTCCA 345
ATTCCACCGCTACACATG
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(GB 5009.5—2016)H it BIL IR 22012 0 s HHL 2 11 5T
BOEG S (BN EEEFRE 28R
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Mr, HFALSDILIH T2 E L

2 #ER55
2.1 A[EINFC/NDF7KFiA R 38 P Ll E B =M AE
AL
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Table 3 Slaughter performance of Ganxi goats fed diets with different NFC/NDF levels
R SRR ke AT E/Ae  JEhEEREAe  RAIUGE/em® FEE/mm J11 A JE- /mm JBSE2 /Y%
4 20.16ab 10.28 2.08 8.89 1.56 16.65 51.78
4H 21.13a 10.13 2.18 8.02 1.30 14.80 49.47
112H 19.33b 9.70 2.00 8.03 1.29 14.03 50.77
iR 0.70 0.26 0.14 0.53 0.27 1.65 1.48
P 0.03 0.33 0.68 0.46 0.74 0.54 0.56

VE: BRI R R AR 2 ST e+ 1 X (P<0.05).
2.2  A[EINFC/NDFK SRR IE A (e FRASZNT
i Z4nT A IERBASE10RET, RIGIIZH 1L 2E
GLUWF B & 5 TR n, SRmndn1.31
5, RIS GLUM S HAth 24l i 22 R e S 1240
X, TP, TC. TG, BUNJJE, AST. ALT.
ALPEE S AST/ALTAE32H (0] i) 22 e ¥ LG it# 5
o ERWIZEI0RES, IRIGTZH ILETCHRE B
TR, RIS 14215 RIS
=4

FGLUKEE B2/ TR AR, BRI AY1.15
f5; TPRRHMWE, TG, BUNWKE, AST. ALT,
ALPIGVE X AST/ALTTE3 4 8] i) 22 ¥ LG 112 3
o BB 60KRET, BHIGIZIETCHITGHR Y
WE S TSI, 32 s 4L /9 1.23 5 F1
1.53f%; IR TAIGLUMR B FALTIE P ) B 5 AT L
221/ ; TP, BUNMKIE, AST. ALPIG
PE X AST/ALTTE3A M4 22 ¥ o ge it o

TRINR A FINFC/NDF7K AR AEE TR L E RO B £ LR 45

Table 4 Serum biochemical indicators of Ganxi goats fed diets with different NFC/NDF levels

TP/ (g L)

TCH¢ E/(mmol-L™)

TG £ /(mmol-L™)

R EAUPS 30K 60K H10K 30K 60K H10K Hi30K 60K
JEE| 71.33 72.02 69.70 2.73 3.54a 2.85a 0.46 1.01 0.49a
Ve 70.30 71.55 69.43 2.61 3.13ab 2.65ab 0.41 0.83 0.36ab
jnel 72.06 77.09 71.49 241 2.49b 2.32b 0.52 0.90 0.32b
FrifEiR 2.34 227 1.80 0.34 0.27 0.17 0.07 0.17 0.06
P 0.87 0.18 0.68 0.81 0.04 0.03 0.55 0.76 0.04

. BUN¥¢JE/(mmol-L™) GLUJE /(mmol-L™) ASTIHEME/(U-LY)

10K H30K F60K 10K 30K 60K 10K H30K H60K
JEE| 9.01 7.01 4.80 5.33ab 4.39ab 3.77b 88.99 80.05 72.34
Ve 8.27 7.00 453 4.49b 4.09b 4352 92.66 93.31 90.77
jnel 8.19 6.08 475 5.87a 471a 472a 108.35 85.85 82.20
FrifEiR 0.54 0.45 0.33 0.32 0.18 0.18 6.84 6.58 6.97
P 0.51 027 0.83 0.02 0.02 <0.01 0.13 0.38 0.09

- ALTHE /(UL ALPTEME/(U-LT) AST/ALT

10K H30K F60K 10K 30K 60K 10K H30K H60K
JEE| 16.21 18.49 14.64b 364.37 548.84 587.10 5.81 4.80 5.20
1K) 23.13 23.04 20.85a 210.91 627.48 513.95 4.87 4.13 4.44
inel 18.68 19.47 19.21a 357.82 622.82 758.03 6.21 4.65 431
PRz 3.19 1.79 1.50 177.41 212.71 138.63 0.69 0.54 0.37
P 0.32 0.19 0.02 0.81 0.96 0.46 0.38 0.66 0.21

e FSIASTR P02 B A 8] 22 58 Bei 43 X (P<0.05).
2.3 A [EINFC/NDFK(E R 22 LLFIE B & B
SR RE B HEERERIANF M
2SR, XIS TZ LR 1 pHLE (I T
ZHHY, TTVFAFRIGER VR B 2 2% 5 Tk g i 1,

A3 HHERIGTILL A 1.0765F12.486% s 2R . AR, 5
TR, TR, SRR, ZR/NRMESE R
WIETE3 Rl 22 F TG 3 LR .
PRIBR . T BRI 5 0 , 20 o B R PR R TR 98% o
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Table 5 Rumen fermentation parameters of Ganxi goats fed diets with different NFC/NDF levels

- ¥R VNG T R M /(mmol - L) Y ’f{k_:jf/a
L e WM RTM Tm Swm km it PE® ffi“f%/
4 6.89b 71.84 20.85 0.16 12.27 0.25 2.18a 107.55a 3.49 181.67
2| 7.35a 68.83 19.73 0.22 10.28 0.21 0.88b 100.15b 3.52 153.14
Inel 7.09ab 68.55 20.50 0.37 10.42 0.40 1.15ab 101.39ab 3.35 161.20
FrifEiR 0.08 1.39 1.05 0.08 0.76 0.09 0.31 2.20 0.17 33.85

P 0.01 0.23 0.75 0.22 0.18 0.34 0.03 0.04 0.76 0.80

T FSIAR TR SR 8] 22 A G it 5 L (P<0.05).

1RO AT - BRI 1198 S P B TE kYR AT
T T BREARR 2R TR AR LT AE T IR ) JE R AH
X BRI o T B2, KRR T4 Y

i IRIRIZH LSRR P R B B R
TRIRE . FUAF RIS (% B BRI A SE D AR ek i
PR 2 THAB2ZA R, PR I B9 B A

i
=
=

#*6 AR EINFC/NDF/KHAMRIEZREILFHE B ARERENRILE

Table 6 Relative gene expression levels of rumen bacteria in Ganxi goats fed diets with different NFC/NDF levels

TN T
et WA =) i LT g B it
I8 A ZLARFFIH IR ER A TERINE N 98 E Bk
I4H 1.02b 1.14c 1.0la 1.01c 1.00a 1.00a 1.0la
14 91.32a 3.83a 0.73b 53.50a 0.12b 0.77b 0.04b
4 33.54b 2.38b 0.58¢ 25.35b 0.05¢ 0.23¢ 0.02b
FrufEiR 14.70 0.19 0.05 3.67 0.01 0.03 0.005
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
T RPN 7R R IR A1 2% T G278 L (P<0.01).
24 AEINFC/NDFKFIRRXMEBAILFMELS B, FRssEE MVE/CDLE3A R 2 2 H 15
oA R

HRTAIHL, I del . S AE R

R7 AR EINFC/NDF/KFIAMRAIER A L F R A E SRR

Table 7 Intestinal morphology indicators of Ganxi goats fed diets with different NFC/NDF levels

‘ VH/pm CD/um VH/CD

E R ik

F—¥5 = E}7] e 7177} 7] E)7] =¥ = )77}
144 279.85 369.39 329.74 88.6 118.03 120.38 3.27 3.06 2.85
JEZE 279.52 293.92 323.18 100.58 108.05 126.84 2.82 2.76 2.74
111 259.05 389.1 256.18 82.85 112.25 94.04 3.29 3.47 2.74
FRUEDR 23.89 70.32 26.43 9.84 12.73 17.62 0.43 0.41 0.30
P 0.79 0.62 0.15 0.46 0.86 0.42 0.69 0.5 0.95

2.5 A ENFC/NDF/KFiARXIEE A LFHAES
B4 SRR AR AR BB B 8 2 B a9 #2AT
MRS AL, IENLPHLEE B RIS B o
e IP S g = = S O ERE a VEERITE B T
K RO i o SO AR T At 2 4 i 3

MFRORTHN, LU= WL AR 7 2 o 12t 4 5UTE 3
RGP, TP W5 e i 20 = G (2R 0 A | EERTTE SN
TFIB IR (SFA) . AN AN FR(UFA) i 40 50U%
Wi LA (SFA/UFA) Y T IAh 241 11

M0 RIS L =E LA H 2 BR(Gly)
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2H 2 IR (His) . B2 LR (TAA) . JE 0 75 24 JE R #*8 (AR [EINFC/NDF/K IR AEE A LLF AL
0%
(NEAA) %u ﬁﬁ%/ﬁ% E&(SAA)EET %ﬁ}’f&i@ﬁ% ’ﬂi&ﬂ: Table 8 Muscle nutrient composition of Ganxi goats fed diets
HAn2ZH ;I N E R (Ala) BT it 435 B E IR T with different NFC/NDF levels
. p . s — . S %
RIS B 5 I A 12 2R 24 R (Met) it 2 43 i ik B — e W
FAR T H A 24 /0 ; A & B8R (Glu) T i 4 B bl 121 61.16 19.34 23.77 3.63
. . I JE| 55.59 18.22 23.09 1.72
NFC/NDF/K T 5 S T m a0 14 75 2 1R iz 60.38 1657 20.04 321
(The) B E AN BOR 85 Tt IR AL A s 7 Bt 2 R 288 28 702 095
P 0.09 0.63 0.85 0.08

AT BT 34099 3 Tt 35 L
%9 FIRTEINFC/INDFAT R BT LI ROBL BRI R R 8 5 2

Table 9 Muscle fatty acid mass fractions in Ganxi goats fed diets with different NFC/NDF levels
R A E(g- (100 g)h)

P Pkl B AERERR PIER AR AR kiR TUikER RRRR
| 19.79 49.61 477 11.76 343.97 18.89 7.68 5.81 349.77
JIE:| 10.14 50.50 6.63 19.49 649.76 35.18 37.01 15.92 499.35
nel 9.86 82.35 4.48 15.65 406.42 25.19 44.42 478 367.07
FrifEiR 7.46 67.95 1.95 15.20 415.70 14.66 35.16 6.27 311.78
P 0.36 0.86 0.51 0.88 0.75 0.56 0.56 0.20 0.87
BhESr8/(g-(100 g) ')
2 W | SFA/UFA
REGmEE i RUImER IR oW kiR B DUEER WRRIRIER R REER
S| 8.42 974.11 3.30 148.19  5.12 14.65 49.64 797.23 121825 0.64
4 4158 138489 772 97.59  7.04 26.09 38.19 1292.34 1634.74 0.73
ezl 103.56 861.26  7.05 163.13  6.65 23.40 44.42 949.17 1220.52 0.63
PR 87.54 808.22  3.48 92.03  3.52 20.94 10.12 835.43 966.89 0.11
P 0.57 0.80 043 0.76  0.85 0.85 0.55 0.84 0.89 0.65
#10 (AR EINFC/NDF/K IAMAER T LF NI A S AR RE DK
Table 10 Muscle amino acid mass fractions in Ganxi goats fed diets with different NFC/NDF levels
sl A e 43852+ (100 ) ) A
REAR wER 24Kk HER A4k KER  #$ER WER lER BER SER
JEE| 2127 19.69 10.72 7946 10.10b  14.79 9.29 5.98b 6.67 13.59 12.25
JiE:E| 22.12 19.92 12.02 12.96a  17.77a  13.84 11.48 15.25a 9.24 14.28 11.89
nEl 23.86 23.20 10.26 14482 1638  13.91 10.69 9.69ab  10.01 13.19 8.51
Frifizis 2.40 1.84 1.61 0.95 246 1.55 1.01 332 1.71 3.50 2.40
P 0.57 0.09 0.55 <0.01 0.03 0.80 0.06 0.02 0.18 0.95 0.28

J 5> 8U(g-(100 g) )

o] ) 0/ A | 01/ A 7S [ FEUN
SR SRR R KPER B UL fi
EBHR FaAlR A/l RNEAR WER 2 R SOLEE UL GULER  BULR SULE

41 8.86a  10.50 7.01 10.14 1497  183.77b  73.03  110.74b  40.96 55.57b  87.25
4l 6.82b 1158 11.90 8.22 927  208.57a 7115  1374la  42.05 70222 96.30
JNEEE] 8.50a  10.24 11.82 12.13 1414 211.02a  76.03  134.99a  47.07 69.27a  94.69
FrifEiR 0.74 222 3.05 2.68 3.64 5.48 3.29 5.57 3.86 533 5.30
P 0.04 0.82 0.24 0.38 0.29 <0.01 0.37 <0.01 0.29 0.04 0.24

TE: RIS TR om0 18] 22 57 A B i 7 X (P<0.05).
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