S IR 2020,32(1) 192-98
Chinese Journal of Animal Nutrition

doi: 10.3969/j.issn.1006-267x.2020.01.014

RKARMIE =TS HEERKIER
|*.| ﬂﬂﬁ&ﬂﬁ E%ﬁﬂgﬂélu\

bR IR BT

(LR A KB R 2 Be , K VD 4101282018 & & % &4 =W R AH o, K 1

%

B 42 s S
= Il

G

410128;

},le ﬂaz/jé\:lz

3. o FERL A g BT A AR S ST BT, v BRI B A ol A A R T SR
IrE A & & AR IR LR AR R O, KD 410125)

=5
= .

i
B R JETY 25 09 % oh

RIEAFHERRER ST 13.76%(P>0.05) , FH A TRG
2) Gyt X e IRAK A K3E A T 15.61% (P<0.05) , AR ALK
¥mT 11.48% ( P<0.05) ,2 A & RIS AR R 2 F £ F (P>0.05)
4) Gt REAEMMmAESERST 13.13%(P<
L KAMRIE FHak KABRBRARATSHRDRARTH IR 28 RAMUTARG T
JIFET AR T S HHE AR
s RAR o8 T 5 P om0

1% 7 8.35% ( P<0.05) .

TR LR F EF(P>0.05),
0.05) .
SR K EAR
KW, KK al =%, 7 5%, £ KMk
FE 4525 .5828 SCRRARIRAD: A

FEAZFRE M T ey, AR & m ik 2

¢ e i a2 8, 28 RO N Tk A8 v AR K
RN, 322 TR CROBR ARG 76, L AR 77 i IR
IR 3K 3 000 J7 .1 400 J3F1 3 000 /7 t, H %
IKREE Bh 2 AR B 3E 28 DL KK N T T 25 A Wy 4
SR, 7 i A3 G U IR A ROK N TR )
B AEHT N, TR R RS R AE SRR HLAR N TR K
b AR e A R R RO, R 5 RO AR AR, TE A
RN T5% , EAFTELN 8%, BLIk, KL
B BIGAgAERMEME YT E, WS 2k B
FERAED) RO R K A 2 B2 )2, R Rz TR
SRS J2 IR ZE AR, AN A B L G
Haﬂﬁ WA R Z R Y e R4 iR & & 2 M At

2, AWFTEHE R b i 20 R | (0 2 1R AR

Y75 5 #3:2019-07-07

AR B AR KK T3] =4 (B KA K b)) a8 T % # A K4k
o ®PFRE(17.0£2.0) kg é’Ji‘kHE
WANEL, "3?/\§5;6 ko AFES 1/2, 2 R H 5 b

K- REARGRIEA) AR ETHRAKTFHE,

R e BT A S ST
T YR A8 K MG A 2 4, &
R 2 K-S0 R (X R ) Fo iR

ﬁ&%‘ﬁ}]/y 180 d, &R &AM 1) 5sr@atat,

7 23.38% (P<0.01) , # & LK

3)2 44X [ A

X EHE.1006-267X(2020)01-0092-07

R o 3 e T EOK T BRI H A X ROk
RN Y A D7 T A AR RS A2 491 40 %
KA ZE AR R 20% , 4 LT &R E K 17
TER I EIRIR TR
TERHETEMNRAEMZ —, HA B
e AT L A A B TR R S AR A, ELAE TR R
b AR PR A RN G R, (H T S 8 Y DR A
FHRAK, P38, OB e 4 A4 s &
K= SRR R, Bph 3 A D e, DR G, 4R
?‘?*iﬁﬂﬁiﬂﬂfﬁ%é’]ﬁﬂ%fk?é%%ﬁﬁ?%
Urakas B2 2, AW A5G IR > R
”’E‘%}/}E,ﬂﬁﬁﬁﬂébﬂi I 77 iy (B4 oK R OK B ) RAR
T Ge ek B oK S EoA Eﬁ%ﬁ}d?é%
ARHERE A 5T IR BT R i TE R A

EE&WH: T 2 EBUFEILIH (10073) ;1A A8 7 L HARK R 55 0% KL A 3%
YEB B b € (1980—) , 53, ARG HBBH N, - AF 55 26, A5l J5 3 b P 5 B 9Y . B-mail : 89661511 @ qq.com

« WIS VEE B4 P, -/ 30, E-mail . 895732301 @ qq.com



1 4] Je P A RN TR Pt 5 2 5 HE AP BE IRl BT L 1A ot S5 B i T 2R B 25 B R ) 93

Wi, LA BT S8 i T AT 1k

1 #MRlERZE
1.1 R

PR A R KB W 1 08 R 4 A T RS R
41 Ay 890 T s O b XSk A7 SRR R 9 n T8I 4
1.2 Rt

K AR TR 50 0, BEOR VR AR L. B S A
T AR (17.0£2.0) kg, H HAEGERHRE(T 2
Y (GB/T 2773—2008) f A K AL F 14 48 k&, Kl
Mlrh2 Bl ANER  BAER 6 Kk, Af&

M 172, SRR &N, 2 Al 5655
591 ] DR 5 O — R 2R A R (X B A ) IR K — R e 7Y
TR CGREd) . ARRAEMEERYPT TS BE
IR AT, BB 180 d,
1.3 RIEER

R H 2004 R ¢ DR E IR L) IR AR K
HHEME (AR, AR E, T A& 88% ) &
I B A7 7K T BE ) AR RR e IR AR R B B B 3
BrBeia R IR AR 1 B Bl 15~ 35 kg B B AR,
5% 2 BrBe R 36~55 kg BB AR, 565 3 BB 56 ~
75 kg B BEARRR 300 4R R 4 R S B SR K LR 1,

®1 XEREARANREFKT (RTFEM)

Table 1 Composition and nutrient levels of basal diets ( air-dry basis) %

IR E [ B Body weight stage

15~35 kg 36~55 kg 56~75 kg

WA
Items RG] X HR4H R el X HE4H RG] X A

Experimental Control Experimental Control Experimental Control

group group group group group group

J5kl Ingredients
K Broken rice 46.89 50.50 52.08
JKHE Rice bran 6.00 5.50 7.00
KAFEHI Rice bran meal 10.00 12.80 14.00
K Corn 56.90 61.40 64.10
M1 Soybean meal 9.40 11.80 2.80 5.60 2.50
F %k Wheat bran 22.50 26.00 23.20 27.60 21.30 27.98
A K Zeolite powder 2.50 2.50 2.50 2.50 2.80 2.50
B 455 CaHPO, 0.85 0.85 0.80 0.85 0.85 0.85
£1#} Limestone 0.93 0.94 0.87 0.94 0.93 0.94
AR Lys 0.34 0.42 0.44 0.52 0.45 0.54
WA Sodium diacetate 0.05 0.05 0.05 0.05 0.05 0.05
frEh NaCl 0.30 0.30 0.30 0.30 0.30 0.30
IR K Premix"” 0.24 0.24 0.24 0.24 0.24 0.24
&7t Total 100.00 100.00 100.00 100.00 100.00 100.00
35K Nutrient levels”
JH1LEE DE/(MJ/kg) 12.16 12.16 12.16 12.16 12.16 12.16
HLEH BT CP 14.05 14.03 12.07 12.06 11.05 11.01
#i R Lys 0.90 0.90 0.85 0.85 0.80 0.80
HER Met 0.22 0.20 0.19 0.17 0.18 0.16
HEAR+F AR Met+Cys 0.47 0.47 0.41 0.42 0.39 0.39
IR Thr 0.50 0.46 0.40 0.36 0.36 0.31
5 Ca 0.64 0.62 0.59 0.60 0.62 0.59
MW TP 0.79 0.56 0.81 0.55 0.83 0.54




94 o oE R o R 32 4%
gk
R B Bt Body weight stage
15~35 kg 36~55 kg 56~75 kg
it H
ltems g xRl wgdl xiEgl Wl % B4
Experimental Control Experimental Control Experimental Control
group group group group group group
15 AP 0.31 0.32 0.29 0.31 0.29 0.30
HLZT 4 CF 4.33 4.33 4.29 4.27 4.15 4.21

1) TR BN AT 5 AR #24t Premix provided the following for per kg diets: 15~35 kg,Cu (CuSO,) 10 mg,Fe (FeSO,)
100 mg,Zn (ZnSO,) 90 mg,Mn (MnSO,) 48 mg,10.2 mg, VA 2 015 IU, VD 221 U, VE 13 IU, VK 0.6 mg,#% ¥ % ribofla-
vin 3.3 mg,D—{Z X D-pantothenic acid 10.4 mg, JER nicotinic acid 15.6 mg, 4= ¥ & biotin 0.1 mg, MR folic acid 0.4 mg,
VB,, 16.9 ng;36~55 kg,Cu (CuSO,) 10 mg,Fe (FeSO,) 70 mg,Zn (ZnSO,) 70 mg,Mn (MnSO,) 40 mg,1 0.2 mg, VA
2 254 1U, VD 255 1U, VE 19.6 1U, VK 0.9 mg, # # % riboflavin 3.9 mg, D-Z ik D-pantothenic acid 13.7 mg, #1/R nicotinic
acid 17.6 mg, 4= ¥ % biotin 0.1 mg, "2 folic acid 0.6 mg, VB, 19.6 ug;56~75 kg,Cu (CuSO,) 5 mg,Fe (FeSO,) 40 mg,
Zn (ZnSO,) 50 mg,Mn (MnSO,) 20 mg,1 0.2mg, VA 3 324 IU, VD 376 1U, VE 28.9 IU, VK 1.3 mg, % # % riboflavin
5.8 mg,D—{Z R D-pantothenic acid 17.3 mg, #HR nicotinic acid 18.79 mg, E#JZ& biotin 0.1 mg, R folic acid 0.9 mg, VB,

14.5 pg,

2) B FKF R AE ., Nutrient levels were calculated values.
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PRI T 4.05% , KL EIR T 45.45% KB FHREF(P>0.05),
AL EINT 6.90% pH, N T 3.03% ,{H2%

R2 RAKMIBFUNTLEERMERBFT
Table 2  Effects of rice by-products on growth performance of Ningxiang pigs (n=4)

s popiizEA| e el P1H

Items Control group Experimental group P-value
VIR AT IBW/ kg 17.80£2.60 17.50+0.48 0.689
45Uk FBW/kg 86.00£3.30 101.60£5.40 0.009
SEH H I E ADG/(g/d) 378.50+23.40 467.00£32.20 0.004
P HREE ADFI/(g/d) 1 771.90+140.10 2 015.70£198.80 0.092
BLE L F/G 4.67+0.10 4.31x0.20 0.021

£33 KKRMIBF=WT 2 5% R @B R0

Table 3 Effects of rice by-products on carcass traits of Ningxiang pigs (n=4)

WA Xf HRZH A P1H
Items Control group Experimental group P-value
{4 Carcass weight/kg 75.40+2.55 71.40+4.10 0.145
J& SE 3 Dressing percentage/ % 80.10+4.69 76.60+1.12 0.400
fAA& M Carcass oblique length/cm 66.00+3.08 76.30+3.86 0.011
fiA H K Carcass straight length/cm 75.80+2.87 84.50+3.87 0.018
T HEJE & Backfat thickness/mm

J8 R JEAL Thickest of shoulder 65.80+8.65 70.10+9.85 0.610
M REAESS & 4k End of vertebra thoracalis 37.90+5.17 51.70£11.50 0.173
455 4 End of vertebra lumbalis 45.50+8.64 49.10+6.99 0.525
J5 i i Hind legs weight/kg 8.00+0.86 7.80+0.55 0.925
5 A % Lean meat percentage/% 33.60+3.13 33.60+2.66 0.303
‘B R Bone percentage/% 10.80+0.90 9.50x1.15 0.288
JZ % Skin percentage/ % 11.30+£1.58 10.60+2.18 0.877
AE W3R Fat percentage/% 44.30+4.65 46.20+5.62 0.579
AR LT X Loin-eye area/cm® 20.50+1.94 23.10+3.82 0.483
I8 % Abdominal fat/% 2.90+0.78 3.60+0.33 0.295
J%J& Skin thickness/mm

JE 8 8 AL Thickest of shoulder 4.00£0.54 3.30£0.95 0.236
MNEMESS & AL End of vertebra thoracalis 4.60%0.50 4.00£1.06 0.360
JEF7 455 4L End of vertebra lumbalis 5.50£0.62 5.20+1.76 0.636

R4 KAKMIBFHNTSHERREHMN
Table 4  Effects of rice by-products on meat quality of Ningxiang pigs (n=4)

U H XfHE2H KK H PiE

Items Control group Experimental group P-value
KL H B CP/ % 82.90+2.06 81.90+1.04 0.412
MUK 5> Ash/ % 4.10+0.94 4.60+0.60 0.727
BN Cook meat rate/ % 61.70+2.66 64.20+4.59 0.643

JIK K Water loss rate/ % 16.10+5.36 16.70+5.10 0.821
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a4k 4
WiH X} HEZH e el P1H
Items Control group Experimental group P-value
7K1 Drip loss/% 5.50+3.69 3.00£2.27 0.459
{025 2% Meat color level (1 h) 3.40+0.25 3.30+0.29 0.670
KIRA LIF4 Marbling score (1 h) 2.90+0.63 3.10+0.63 0.857
=L 42.00+3.71 43.50+2.51 0.774
ﬁjaﬁt color (1 h) 0 a” 8.00£0.40 7.30+0.10 0.137
WE b 2.70+0.85 3.00+0.73 0.390
=R LT 52.10%0.65 49.80+5.67 0.638
Ej:i color (24 h) EANL A 7.00+1.41 7.80+1.85 0.619
b 3.70+0.85 3.80+1.87 0.489
pH, , 6.60+0.18 6.80£0.11 0.359
pH,,, 5.40+0.03 5.50+0.12 0.301

24 KEXNMIBFYMNTSEBEMBERLSH
=4

s i, Sx At KB HaT 2%+
TIRIHYE RO TR A A B T 15.44%

(P>0.05) 1 9.38% ( P>0.05) , 25 i 45 T /& & i [
SEIRFE Y M T 23.14% (P>0.05) FFEAK T
2.82% (P>0.05) , o1 iz &% & e B R0 B 5 TR B 4 )
WHIT 13.13% ( P<0.05) 1 4.80% ( P>0.05)

x5 KAKMIBN YT S HEHERFERSH M
Table 5 Effects of rice by-products on intestinal mucosal morphology of Ningxiang pigs (n=4) pm

WiH X HEZH I P{H
Items Control group Experimental group P-value
S BEE Villus height
+ —#8 % Duodenum 494.90£71.11 571.30+59.80 0.151
2% Jejunum 353.50+69.91 435.30+67.24 0.143
[F1 % Tleum 409.10+23.57 462.80+30.62 0.032
F 85 R B Crypt depth
1+ —%8 % Duodenum 130.00£14.90 142.20+27.10 0.458
2 Jejunum 106.30+10.98 103.30+18.65 0.791
[A1 i Tleum 106.20+27.44 111.30+7.05 0.734
K AEER TR KRR B g 3R 0 TH
3 3 g A AN B i bR v S AL R 2 BN 67.75% F1 76.37% ,
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Effects of Rice By-Products on Growth Performance, Carcass Traits,
Meat Quality and Intestinal Mucosal Morphology of Ningxiang Pigs

LONG lJifei'"> LONG Cimin®> FAN Xiangyu® CHEN Fu'* ZHAO Yurong'” HE Jianhua'”"
(1. College of Animal Science and Technology, Hunan Agricultural University, Changsha 410128, China; 2. Hunan
Co-Innovation Center of Safety Animal Production, Changsha 410128, China; 3. Hunan Provincial Engineering
Research Center for Healthy Livestock and Poultry Production, Key Laboratory of Agro-Ecological
Processes in Subtropical Region, Institute of Subtropical Agriculture, Chinese Academy of
Sciences, Changsha 410125, China)

Abstract; This experiment was conducted to study the effects of rice by-products ( broken rice and rice bran)
on growth performance, carcass traits, meat quality and intestinal mucosal morphology of Ningxiang pigs. For-
ty-eight growing Ningxiang pigs with body weight of (17.0+2.0) kg were randomly divided into 2 groups with
4 replicates in each group and 6 pigs in each replicate, half male and half female. Pigs in the 2 groups were fed
the corn-soybean diet ( control group) and broken rice-rice bran diet ( experimental group) , respectively. Diet-
ary nutrient levels were similar, and the experiment lasted for 180 days. The results showed as follows: 1)
compared with the control group, the average daily feed intake of experimental group was increased by 13.76%
(P>0.05) , the average daily gain was significantly increased by 23.38% ( P<0.01) , and the feed to gain rati-
o was significantly decreased by 8.35% (P<0.05).2) Compared with the control group, the carcass oblique
length of experimental group was increased significantly by 15.61% ( P<0.05) , the carcass straight length was
significantly increased by 11.48% ( P<0.05), and there were no significant differences in other carcass traits
between the two groups ( P>0.05). 3) There were no significant differences in meat quality indexes between
the two groups (P>0.05). 4) Compared with the control group, the ileal villus height of experimental group
was significantly increased by 13.13% ( P<0.05). In conclusion, the replacement of corn and soybean meal in
the Ningxiang pig commodity diet by broken rice and rice bran can improve the growth performance and pro-
mote the development of intestinal tract.[ Chinese Journal of Animal Nutrition, 2020, 32(1) :92-98 ]

Key words: rice by-products; Ningxiang pigs; growth performance; carcass traits; meat quality
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