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T & E? TR OREM! kA WER! FF2 W OEU
CLIIR AN R BB AR b, Tkl 24 5S8R HBE M LR R O, WHES

AL RGH O, KD 410128; 2. 0MA EREEFIFRT, K 410127)
B ARG B R OB TR S A I SR R A R WS M 2 10sE, AR
BB PA) it oA IS AR A FR AR I REI o P IR 30 kg /i 43 I T* 2484 90 Sk, BEHL
SRS AH, BHAIAES B, BANER 6 KiF. RRAERERER, T, 10,
TRV A1 73 ARSI 9% 12%. 15% e S0k 4 R B RE AR I 9% tal ek St R Kk
Bkl I N 2 ML RRETEL (1~50 d) RGN BE (51~75d) . &5 R%EM: D

[ HF 246K 1~50d IR E L B R T X RAAIVAH (P<0.05) . 2) SXFEZAMEL,
[ 1. HIAIVA T 2 88 P FE IR B PR (P<0.05) . 3) S5XTHAML, 1.

1T TIANIVE T 2 10 i i a2 2 2 TRK (P<<0.05) 5 TH T 24085 50
REMEREASERER TIVA (P<0.05) . HILFTA, RS0 R B G R
RELE, AR T 2R H B EE, SRR BT, FRR ML S R 52 71 9%
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24 COETRRE, BEREEMEEY, RS T R SREMR S N ORI, R ZREAE AL
25 BEIRERERRARIS T RPUE R, HRE R AR 4e A0 R 7R A RS R, S A A A
26 fHES. T SRR E R R —, BT PTG PR AR A
27 N T SELFR AR S BRI, ARG B LR R T L 2 e T R Sk T TR
28 ZAudE, RITH T 2 AR IERE . AT RIS AR R AR KRR, S SRS AE A P
29 NSRS AR .
30 1 MESITE
31 L1 REME
32 TR SN BTG 2 78 SRl SO TR M, SR A FR AR N MR R 22.96%
33 MW7 6.26% HILF4E 9.18%. K> 13.90%. 45 4.37%. B 0.46%. KA KE TR Ck
34 RFERCBIR RSB RN R S, 6 AT R AL LD, R AL . IR BRI R 2 A
35 FFEZ 2: 1: 1 HOEEHIH SO & WM, 1SR E=3 X 10° CFU/g, TR AR AL . K
36 #&MRI T T 2 ROV R R IRA R B
37 1.2 KBt
38 HEECEYIAE A 30 kg AT £ 160 90 3k, BENLA A S AL, B3 AEE (B
39 BAES 6 K. AHRAMMEERER, 1. . TIFRIVAZS SRR 9% 12% 15%
40 TRLFOB I AR IRV N 9% R SO I AR R R R38T 2016 4F 7 H % 2016 42 9 A7E
41 WIHET 2 KB AR R A R RAT, R 2 BB B (1~50 ) FIRHE
42 BB (51~75d) o IRER TR A E FRACT LR 1 AR 2,
43 # 1 WRARA R CE TR (1~50d, MF2E4D
44 Table I Composition and nutrient levels of the experimental diet from 1 to 50 days (air-dry
45 basis) %
45| Groups

IiH Items o B

I I il v

Control

J5kl Ingredients

Ek Comn 65.00 65.00 65.00 65.00 65.00



17.00

S Soybean meal 15.00 13.00 11.00 15.00
/N Wheat bran 14.00 7.00 6.00 5.00 7.00
BERRZUES CaHPO, 0.12 0.12 0.12 0.12 0.12
7% Limestone 1.22 122 1.22 122 1.22
oy Y

9.00
Feed mulberry powder
R Sk

9.00 12.00 15.00

Fermented feed mulberry powder
iRkl Premix? 2.66 2.66 2.66 2.66 2.66
£F Total 100.00 100.00 100.00 100.00 100.00
B IR/KF Nutrient levels?
WALAS DE/(MJ/kg) 12.88 12.52 12.38 12.24 12.52
HEAR CP 1441 13.85 13.69 13.52 13.85
4 Ca 0.50 0.69 0.75 0.81 0.69
B TP 0.43 037 0.36 034 037
W Lys 0.57 0.47 0.44 0.41 0.47
R Met 0.19 0.17 0.16 0.15 0.17
46 DIV AL A BT 5 AR $2 44t The premix provided the following per kg of the diets: Fe 66

47 mg, Cubmg, Zn54 mg, Mn I15mg, 10.24mg, Se 0.18 mg, VA 18 000 IU, VD 35000 IU,
48 VE35IU, VK5mg, VBi5mg, VB, 10mg, VB, 35ug, MHER nicotinic acid 40 mg, 2R

49  pantothenic acid 20 mg, MR folic acid 1.5 mg.

50 VEFRIKEIATEREAE . Nutrient levels were all calculated values.

51 %% 2 [A. The same as Table 2.

52 %2 WIRRA N E TR (51~75d, FHEAD

53 Table 2 Composition and nutrient levels of the experimental diet from 51 to 75 days (air-dry

54 basis) %



55

56

57

58

59

60

61

WiH Items X R

Control I I 1 v

J5Ukl Ingredients
E¥K Corn 67.00 67.00 67.00 67.00 67.00
=t Soybean meal : . . . .

1 Soyb 1 11.00 9.00 8.00 7.00 9.00
/NE#k Wheat bran 18.00 11.00 9.00 7.00 11.00
¥ Limestone 1.20 1.20 1.20 1.20 1.20
oy s

9.00

Feed mulberry powder
KBRS 9.00 12.00 15.00
Fermented feed mulberry powder
il Premix? 2.80 2.80 2.80 2.80 2.80
&1t Total 100.00 100.00 100.00 100.00 100.00
B FE/KF Nutrient levels?
WALAE DE/(MJ/kg) 12.71 12.34 12.21 12.07 12.34
MR CP 12.67 12.45 12.29 12.13 12.45
4 Ca 0.49 0.68 0.75 0.81 0.68
BB TP 0.42 0.36 0.34 033 0.36
W Lys 0.45 037 034 031 037
HEE Met 0.17 0.15 0.14 0.13 0.15

1.3 (HFREH SRR

R R P TSR . TR 3 d, BRI 75 d, HECRAE. Yok, 5T
TERMIZE 50 f1 75 REF, R 12h G, SEE (B2 BEPER 1 AR50 A7 7 e # kR
ffi. (10 mLx2) , 3 000 r/min &-L» 10 min J5WERMLTE, -20 CCHRAMAAFN; 25 75 R, I8
16h, HEE B BEHLEER 1 SR, FREUS BEE T B 2R, B 5 4T B A g
T, IFIAE 0 R A B i P A 5 B A UL T ALt I

1.4 MEFRs5S 7k
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82

&3

141 EKMERE

S F RIS 1. 50 R 75 R, R AHE 16 h FEAREFGITIRSER B 1
TRLERE R, PR HME, PR HREE REL.
142 PR

WIS B 5, WU AR AT 2500 P R o R B s B O Ak g s i A B K WUA T
Pt SN RE 70 ) N 7E 5 )5 45 min A1 24 h UL pH (pHasmins pHaan) « HRALEAL . WK
Bk BIYI). JOKE. WK KEASERY .
143 MiHEAAIERR

M P AR Hoh =8, JREA. BHEELSEASE. FIaHERRAEAS)
ARG E (Mindray Chemistry Analyzer BS-2000) , FitFH AR 71 &340 H 5 5 B A T2
WHFLH .
1.5 BdEgiit 590

KM Excel 2007 A1 SPSS 20.0 #fFxd Hdia gt A 8 24, MLl “ Py fEebrii =" 2o,
LLIRIHEAT T Z2 4307, VR 9% LRh SRk 10 42 R IR KL 55 W I 9% PR S0y (10 A% IR IRk 4L ) i
17 ek, BLP<<0.05 1E N2 5 53 kA Wrbr ok o
2 4 R
2.1 REFRLF X 2 108 KRR K R

B2 3 w51, [T 24608 1~50 d oL E O B2 25 BEAIK T 17.95% (P<<0.05)
VAL R EBR T 15.79% (P<0.05) : HAZMALHME T 2 BN TFHHEREE. FHH
WE MR EILYTLEEZER (P>0.05) .

R3ORBRLZE N T 2 IR KRR s

Table 3 Effects of fermented feed mulberry powder on growth performance of Ningxiang pigs



WiH Items

1~50d

HH Initial weight/kg

K Final weight/kg

FHH KR ADFI/(g/d)

FHHKE ADG/ (g/d)

FlEL F/G

51~75d

K Final weight/kg

W HFEE ADFI/(g/d)

SEHIHE ADG/ (g/d)

BLEL F/G

1~75d

B HR &= ADFI/(g/d)

FHHKE ADG/ (g/d)

#lEL F/G

XTHE Control

29.70+0.63

47.85+1.90

1 286.70+£37.86

366.70+4.73

3.51+0.332

60.42+1.89

1 806.70+128.97

503.3145.77

3.60+0.25

1 463.30+68.07

416.70+£30.55

3.52+0.10

29.30+1.68

49.48+1.23

1 190.00+167.03

413.30+1.53

2.88+0.29°

63.41+0.80

1706.70+32.75

556.70+£30.55

3.06+0.53

1400.11+£21.93

460.03+£17.32

3.03+0.39

A7 Groups

II

29.44+1.65
47.31£1.12

1123.30+£66.58

366.71£1.53

3.08+0.12%

61.10+0.35

1730.00+£34.22

553.30+40.41

3.11+0.38

1316.70+£150.44

426.70+20.82

3.07+£0.21

it

29.66+1.76

46.49+0.12

1 080.00+62.45

343.30+3.06

3.15+0.14%

59.69+0.43

1 783.30+90.74

530.02+17.32

3.37+0.08

1296.70+35.12

406.70+15.28

3.20+0.09

v

29.36+0.59

45.65+4.12

1 186.70+£156.31

346.70+5.77

3.42+0.20*

58.07+5.23

1 653.30+19.86

470.00+£96.44

3.61+0.65

1346.70+£155.67

386.71+£66.58

3.51+0.40

&4

&5

86

87

88

&9

ANOVA F£R UM T Z 3T, 1 2o 9%IAE S A R IERLHL S 9%k} Sk A k%
BHAE 8 ¢ f 3. FATEEE R b o7 B R 7 RS E R AR E (P>0.05) , AFRNG
FRFRREREE (P<0.05) . NE[MHE.

ANOVA represents analysis of variance between all groups, ¢ represents the ¢ test between
9% fermented feed mulberry powder group and 9% unfermented feed mulberry powder group. In

the same row, values with no letter or the same letter superscripts mean no significant difference

P i P-value

ANOVA

0.99

0.32

0.28

0.23

0.04

0.20

0.94

0.24

0.41

0.62

0.22

0.14

t

0.96

0.20

0.98

0.18

0.05

0.22

0.82

0.21

0.32

0.75

0.19

0.22



90 (P >0.05), while with different small letter superscripts mean significant difference (P << 0.05).

91 The same as below.

92 2.2 RPN N T 2 A0 AR5

93 4 vl50, S0HIEAAMEEL, [, 0. TRV T 2 485810728 S 5] BB R T

94 14.72%- 14.98%. 19.27%K1 15.61% (P<<0.05) ; %47 43 ERMLIAR . H/KFik . pH.

95 W, BIYINBMTEEEESR (P>0.05) 5 1. 11, HIAIVAT 2R AINA pHosn KEH

96  SUFrETRRA, KACRMMETXRA, BHEEEESR (P>0.05) .

97 T4 REARLSR X T 2 1658 A S R 2 )

98 Table 4 Effects of fermented feed mulberry powder on meat quality of Ningxiang pigs

2H5] Groups P 1l P-value
TiH Items
HHR Control I i 1 v ANOVA 1
PSR Average backfat
37.98+0.72¢ 32.3943.03  322042.11°  30.66+2.34° 32054378  <0.05 091

thickness/mm
WFILTTAL Loin eye area/em? 22.38+1.32 25454370  22.8741.02  23.504026  23.643.11 057 0.5
WK% Drip loss/% 1.3540.22 1.44+0.25 1.34+0.38 1.3540.18 1.4420.11 097  0.99
PHs min 6.26x0.02 6.21:0.05 6.2040.04 6.180.04 6.2320.05 022 0.60
pHasn 3.58£0.02 5.66:0.11 5.67+0.04 5.67:0.05 5.63+0.03 038  0.66
A Meat color
P Lis i 44.8742.59 45245251 42945304 4146:270 4494466 057 093
LT 2'ssmin 4.67+2.11 4.76+0.40 4.77+0.99 3.811.92 4512033 090  0.44
HRE b 45 min 1.94£1.33 1.39+0.19 1.78+0.96 0.90:0.31 138+0.64 0.57 097
BEFE L'aan 45.17+4.93 53.00£3.60 50924442 44174404  52.99+5.89 011 0.99
IR a'an 3.92+1.08 5.77+1.06 5.0240.69 4.65:2.07 5.43+2.85 073 086
HIE b 3.76+0.38 5.97+40.22 4.53+1.11 3.73+0.54 4.61+2.24 020 035
B4 7/) Shearing force/kgf 3.08+0.05 3.08+0.23 3.01£0.08 3.07£0.11 2.99+0.06 084 057
#7K% Water loss rate/% 22.89+0.05 17.6260.08  1493:0.02  1582+0.04  17.58£002 036 0.9
KEFETES Marbling score 0-55+0-29 4.17£0.29 433£0.29 433£0.29 4.00£0.87 0.64 077



99

100

101

102

103

104

105

106

107

108

109

110

2.3 RSB T 2108 MR TR bR IR
B 5 AIAL, 25 50 RIS, SXPRALAHEL, 1. 11, TIIAIVA T 2 285 00 M3 0 ] B
B AR ERICT 10.89%. 17.49%. 18.15%F1 8.25% (P<<0.05) ; 4L £ LMK
BEASELIVASZENINT 10.89% (P<0.05) : 1. II. DRIV T 2165 0 ik 5 4
B H W =B AR R A S BT R, EERAEZE (P>0.05) .

75 R, SxPRRAAEL, T 10 TIAIVE T 2 400 (0 037 A R A B2 2y i) il 3
PEAK T 13.86% 17.16%. 24.42%F1 12.54% (P<<0.05) ; T. II. IIFAIIVALT £ {8001
HEREATESTANEA, LB, =R REASEE TR, HERARS
(P>0.05) -

K5 ORBRLZEN T 2 0 IS A TR AR 2
Table 5 Effects of fermented feed mulberry powder on serum biochemical
indexes of Ningxiang pigs

253 Groups P {8 P-value

TiH Items

X HE Control I il 11 v ANOVA

2% 50 K The 50" day

& BE GLU/

5.16+0.96 4.86+0.85 4.85+0.90 4.52+0.39 4.84+0.12 0.88
(mmol/L)
Hih=8 TG/

0.70+0.08 0.67+0.06 0.64+0.03 0.61+0.02 0.68+0.05 033
(mmol/L)
JRZR UREA/

4225179 4.09+0.71 3.8140.77 3.88+0.81 3.49+0.41 0.92
(mmol/L)
SHEEE TC/

3.03+0.08 270£0.04°  2.50£0.06°  2.48£0.05  2.78+0.12°  <0.01
(mmol/L)
BEH TP (gL) — 63-56%7.66 76.18+0.58  6532+757  66.84+432  68.70+2.94 0.11
%5 75 K The 75" day

6.44+0.58

T BE GLU/

6.16+0.34 5.96+1.14 5.73+£0.17 5.83+0.09 0.62

0.97

0.84

0.27

0.37

0.04

0.18



(mmol/L)

i 0.620.02 0.59£0.13  0.54%0.19 0512006  0.600.12 0.71
(mmol/L)

PR URE 3.34+0.40 5245035  5.07£098 472034 5284058 0.69
(mmol/L)

s e 3.030.19¢ 26140.04°  251£006° 2294008  2.65:0.05° <00l
(mmol/L)

BEH TP (gL 041553.08 67.8744.02  68.86:4.09  66.97x1.18  65.46+2.66 0.43

1 3 o

112 3.1 KBRS0 T 2 088 A KRR RS2

113 FRRTEHEEENEAR. BARLEY . FER UYL RIRIEER Sy, &—Fh

114 MRS SRR S E R RSy & & kR B R Z,  RIH A&

115 BRI, BB RN 10%38 X & JEAE 1A= P Re o B & e, RNk

116 2 15%H, REFEEEIEEKFHHEE, SRR T . BREFESI TR, AR

117 TPk S 250 R NS A 16% 0, % PR G (1) A P PR RE TG 2 2 52l Ui i sl i 24%

118 W, FRISPARM-FHIGE, REHLAMRE. RIS & B JEYEE R EHUE T

119 RB¥, EHEOETRE, SiREERIK, BRI T 9%EE S0k AR KRR FRLE E

120 KT 9%kl Sk A KRR, X 510 O00H] AR S0k 1) W B B BRI e 46 A — 3. 5K

121 RGRSEUOLE B AL 5 WAk A 15% K B R RL S Ja, R ILR] B35 4 v B IR AE T 2

122 M4EE, SisHAERKEI. AIGHT IR, 9%TEE S 4 KR T £ 468 1~50 d (PR E

123 R AR TR IR, i W TRDRL ok & 9 R PR AR BTl B JL I & BT E IR R, A R

124 @O, AR T 2 I KRR

125 32 REFERLZR XS T 2 108 P il BT RE

126 T 2 LA B E PR, LB AE TR R S s, A RAR. AT ORI, TR

127 IR SR RE R PR T 2 AR - X IR )R, HLBEAE TR S0k A 2 i 3 s8R 5808

128 B3, XAIhe SRS RS TE R RS KRR 0%, 5 a2 AR E

129 JEFEIBE TS A — 3. M8 52 e LA pH 2 AL o 1 € FR bRz —, JLEDHAAEL 1L

0.95

0.93

0.38

0.44
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135
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137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

WIBR AR A0 5 2R JE LA AL T sk S 2 1F, WUBEJEL, el > A= A K LR, 2L
P pH SRR RE, s B AR TE, DISEIESZ LA pH T Fid B2 A Bl T/ F ka8 7Y
FA (PSE) « THRISAE S R A (DFD) S5 SR A R A2 81, ST 0 SE 0BT 78 A 3L
2 A AR AR A N SR R 2 52 JE UL pHL T BT, 300 = AR B R A AR IR 52 . 36
s 72 A U2 R PR P R N — 8 L B R e, R BILREA AR B IR T KL
FERRER . WUERR WfR. 44K B MU RS ZIE RIS &, PR A HE [ AN A

=

MR &5, AR s R E TR AT T o JUL PN IR D A2 e Ik PAY it J5 A0 XUBR R b 2 —, KPR
SOt SN RN R IEAHR R R, 3l R A S0 7 AT LUEDWAS T HE LA S 1) 5 . ARk
e AR S S A T 2 A6 BN R B AT SOPE 7y 5 0] G ZHAH B S m rita 34, HLA koK
RE XA A RIS S, X5 )7 USR] F S -y v W & T i) 0t 90 465 SR AH —
. B2, AREAIREY], RS0 20# KT 2 - FEERE, ek T 218k
4T DAY i JB A JXUBR
3.3 RIBRL SRR T 2 AERE L5 AR A R BRI

IR YR AR S B RTEE R 2 W TR B B R AL A Y T ek S LAk
MAES 7, SEIMBN KRR, A PR A i i i £ 0415 oK S U S G TaRR Hh s
— BRI F R, I AE 25 B I 2 8 TV 3 = PR A I [ 5 o R BRI AR I SR
B HERE AR AN 10% 3 it v] FRAR IS H b =06 &5, R HUA N IE DT H . At
SERRW], TR INAL T 2 1005 1 I35 0 [ A B I T e IR A, ELRE B R Sk
VRN & B G I OR B 2 2, IX T RE S TR S v I S I 2R A S AN AR 1 1 23 T B AL
PR R AR OS2 AT 5C, 55 B i S5 L7V ) 20008 PRDHR PP s Jn & R (RO BE 0 46 AR — 2. 1
TH PR R B H A BRI = FE TR AR A 2 724, FL8 B I vT DL S R ARDHR 2 5 ) FH 2 1)
AR, T BRI RIS, F SO AENT SR, A A AR S R s B R 3
T, PRSI PR 3RS A IR AR A kB I A B A T DR B sh LA R R
WG O, A LTS B R B AR IR Y N 0, Ud B A A A I 508l ARt
g BT, 9% RS 4 KR T 2 A0 58 50 RN B MG G 2 2 B 3 T 9% 1]
ISR KR, XA R SR St 2 A R 1 b R TR B, (2HE T s pLA
X E B ARCE 5%, R R R £ Ttk — T
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171
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173

174

175

176

177

178

179

180

181

182

183

4 4

O R LRI R RACHSUE R 7 & &, SeRE Ok, FRACREE, H 9%
TR S A R B R E B PR T 2 1608 1~50 d BRI H, RE T 2 W R~ b

@ FIFEELSR AN T 2 1R BT AR IR AR, 235 AR T 2 A0 P 2 5
JE R ML 375 e A e
PR
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[12] SR 25, B e, 25 a5, 46 . ERR 6 5 b o 7 M A A A E A DAY Joid 1 R il [0]. & 4 5
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[13] R0 J8C, 7B Ui, i B o, 55 SR04 T R R R 9 K T REAE T L (] AR &
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[14] 7575 4 Z AL 2 i Bl PR . P F TR e [0]. o [ R 25 5441%,2010,7(14):9-12.
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Effects of Fermented Feed Mulberry Powder on Growth Performance, Meat Quality and Serum
Biochemical Indexes of Ningxiang Pigs
DING Peng! LI Xia®> DING Yanan! SONG Zehe! ZHANG Shirui' FAN Zhiyong' LI
YipingZ HE Xi!*

(1. Hunan Co-Innovation Center of Animal Production Safety, Engineering Research Center for
Feed Safety and Efficient Utilization of Ministry of Education, College of Animal Science and
Technology, Hunan Agricultural University, Changsha 410128, China; 2.The Sericulture Science

Institute of Hunan, Changsha 410127, China)
Abstract: This study was aimed to investigate the effects of fermented feed mulberry powder on

growth performance, meat quality and serum biochemical indexes of Ningxiang pigs. Ninety
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Ningxiang pigs with average body weight of about 30 kg were randomly divided into 5 groups
with 3 replicates (pens) per group and 6 pigs per replicate. Pigs in control group were fed a basal
diet, and the others in groups [, II, III and IV were fed the fermented diets supplemented
with 9%, 12% and 15% feed mulberry powder and the unfermented diets supplemented with 9%
feed mulberry powder. The trial was divided into 2 stages, 1 to 50 days of earlier growth stage and
51 to 75 days of later growth stage. The results showed as follows: 1) the ratio of feed to gain of
Ningxiang pigs in group I was significantly lower than that in control group and group IV
from 1 to 50 days (P <<0.05). 2) Compared with control group, the average backfat thickness of
Ningxiang pigs in groups 1, II, I and IV was significantly decreased (P << 0.05). 3)
Compared with control group, the content of total cholesterol in serum of Ningxiang pigs in
groups I, II, IIl and IV was significantly decreased (P<<0.05). The content of total protein in
serum of Ningxiang pigs in group [ at the 50" day was significantly higher than that in group
IV (P<<0.05). In conclusion, feed mulberry powder has better feeding effects after fermented, it is
able to reduce average backfat thickness of Ningxiang pigs, improve meat quality and reduce the
content of total cholesterol in serum. The fermented diets supplemented with 9% feed mulberry
powder can decrease the ratio of feed to gain, and promote the growth performance of Ningxiang
pigs.

Key words: fermented feed mulberry powder; Ningxiang pigs; growth performance; meat quality;

serum biochemical indexes



