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TalkE Sk B RS 48 A P2 R e 4t &
S S A W R A i O BB BT 22.96% |

KNG T 6.26% ML 4E 9.18% MK 73 13.90% 45
4.37% M 0.46% . WS IRk S M 1) A 1 i 35 4
SR 4 e B 5 =X R AN [ L B8] 19 ) sk 320y 3 m &2
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W =3%x10" CFU/g, HfT B A L AL B, K& B
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1.2 Rt

PEHL 90 Sk F-HRE N 30 ke £EAH BT S 4k
1 BEAL R 5 AN B 3 A EE (), BAE
263K, XA FEIEER AR, T 0 AV
ZH3 BV RN 9% 12% | 15% TR} 35 85 1Y 4 K 1%
BLFN 9% 1)k} Sk 1R AR}, 1080 T 2016 4F7 ~
9 HAEM M T % KIEHHFH A A RS T,
I3 h 2 BB, o B Be (IR 2 1~50 K)
FRHE B B (IR 2R 51~ 75 K) . Al AR 40 i %
BRAEWERT k2,

£1 F1~50 XMARABREFAKE(RTFEAM)

Table 1 Composition and nutrient levels of the diets from 1 to 50 days (air-dry basis) %
WiH 2H %] Groups
Items I I JII} v %fH& Control
JEB| Ingredients
FE K Comn 65.00 65.00 65.00 65.00 65.00
EHI Soybean meal 15.00 13.00 11.00 15.00 17.00
/NZZ %k Wheat bran 7.00 6.00 5.00 7.00 14.00
IR S 45 CaHPO, 0.12 0.12 0.12 0.12 0.12
% Limestone 1.22 1.22 1.22 1.22 1.22
A8l 243 Forage mulberry powder 9.00 12.00 15.00 9.00
iRkl Premix" 2.66 2.66 2.66 2.66 2.66
411 Total 100.00 100.00 100.00 100.00 100.00
E 27K F Nutrient levels?
iH1L#E DE/(MJI/kg) 12.52 12.38 12.24 12.52 12.88
FLEE BT CP 13.85 13.69 13.52 13.85 14.41
£5 Ca 0.69 0.75 0.81 0.69 0.50
Mk TP 0.37 0.36 0.34 0.37 0.43
iR Lys 0.47 0.44 0.41 0.47 0.57
HAM Met 0.17 0.16 0.15 0.17 0.19

DR BN A T T M 4R it The premix provided the following per kg of the diets: Fe 66 mg, Cu 6 mg,Zn 54 mg, Mn
15 mg,1 0.24 mg,Se 0.18 mg, VA 18 000 TU, VD 35 000 TU, VE 35 IU, VK 5 mg, VB, 5 mg, VB, 10 mg, VB,, 35 pg, {H#
nicotinic acid 40 mg,¥Z 8 pantothenic acid 20 mg, f® folic acid 1.5 mg, 3% 2 [] The same as Table 2,

DB IR Rt E , % 2 [, Nutrient levels were all calculated values. The same as Table 2.
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F2 FES51~75 RAMARKREFTRKF(XFERM)
Table 2 Composition and nutrient levels of the diets from days 51 to 75 (air-dry basis) %
=] 205 Groups
Items I I I} v X} B# Control
JEUB} Ingredients
E >k Comn 67.00 67.00 67.00 67.00 67.00
M Soybean meal 9.00 8.00 7.00 9.00 11.00
JNFZ#k Wheat bran 11.00 9.00 7.00 11.00 18.00
£ ¥ Limestone 1.20 1.20 1.20 1.20 1.20
1A%l & # Forage mulberry powder 9.00 12.00 15.00 9.00
iR # Premix"” 2.80 2.80 2.80 2.80 2.80
£t Total 100.00 100.00 100.00 100.00 100.00
B 35K Nutrient levels”
M 1kBE DE/(MJ/kg) 12.34 12.21 12.07 12.34 12.71
FLEE BT CP 12.45 12.29 12.13 12.45 12.67
5 Ca 0.68 0.75 0.81 0.68 0.49
MW TP 0.36 0.34 0.33 0.36 0.42
#ZBR Lys 0.37 0.34 0.31 0.37 0.45
FEER Met 0.15 0.14 0.13 0.15 0.17

1.3 AFEEERH

MR 4 b R P 6 A7 1A 3R A 3, T
3d, HHRE POK, BB 50 K, =12 h
Jo A EE (B BEHLEE B 1 kX 56 5 517 i s 7
kR ML (10 mLx2) ,3 000 r/min £.0> 10 min
JE W I, —20 C VR A5 156 75 KT,
BEE (R BEPLEEE 1 a0 i 1T 8 9, R AR
IR B Y R, a6 25 R S R AT R A i
FREC 0.1 g ZE 45 IFIEALSURE &, A O A5 AR BRI A=
PHERIK G 8 F 21 3L 8 10% W G851 e, P
P HAE 4 CF 3 000 r/min 2.0 10 min, L F &K
R 2 s i WOAE TR0 i 6, P36 7E 5 mL %R
BUDAE N, -80 CURAE, T 10 A 3 AR e 5
T AR A W TR AR B T R T AR
PRER K WhPE A S , 7 B BT A I BE 2 em B T H S
R, T B AL S NE .,
1.4 NEERKEFZE
1.4.1 I3 PrEATE bR

M5E 2 B B2 50 KA 75 K) M3 A
¥ (MDA) & S AL B fL i ( T-SOD) il
B WEH B i 48 1k W) B ( GSH-Px ) 3% 11 LA M s 4 4R
fLBEJI (T-AOC) , M ik 7] & 40 A R 5t il A=
Y TR 5T T, O 4 RN & U I A5 0 AT 48 AR
M

1.4.2  JFREHTAE LT bR

W% HFAEH MDA 7 & |\ T-SOD fil GSH-Px i
PELL R T-AOC, 5 350 & 0 1 B o ik
ARSI, I BOATR) S B B AT bRl i
1.4.3 JiEHLUES

HIERIE A ) 7, UL i AL 2 25 4, HLAR
W+ =48 W 25 L L 0 9% 6 i B3 R B s T
IR ESESRERER(V/C),
1.4.4  FHif# Rt

FI 26 L 2 DNA 2 BOGR 7] & (Jb 5t AR
AR A BR A A ) | He iR & vd B B 3R U 50 5
Al fi7 £ BE DNA, X DNA B i A 748 I, 4G 045 4%
(A A SO R R FE AR R IR 52 1, N 5 A 4 . [l
W H B Amplicon fr B¢, [l T4 DNA % 4 i | Kle-
now DNA RE il T4 £ H BRI ( PNK) ¥ $T
WIS B ) 288 1 R i 0 B2 BT K i, P o 37 S o
B3 A” i1 DNA FBLRE S 3 ol A “ T il &
PR IR 3k 3 5 5 B R TS LB A P H23k 1Y
X Index @l 7514, LAFE R 4] DNA AR, 17 fl
4519 PCR, #i ¥k i % H 9 Amplicon i B, fe ),
FHA M B SCEBEAT cluster il & FOIN 7, BdE 200
o o UE Uk BR K T =AY reads, ) Ay 5 T A AY
clean data 77 Al H F J5 83 43 A1 ; 38 3 reads Z [A] 1Y
overlap ) R reads $f4% B Tags ; 7E 45 & 1 AH LR
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T ¥ Tags R ARAE 43 LB AL (OTU) , K )5 i
OTU H#¥ L Xt , % OTU s MiE R, T 2 & B

OTU FWyFh i 4l S AT HE i W i 52 2% B2 43 1 LA
KA [ A 22 5 00 BT
1.5 HiEAESSITHH

% H Excel 2007 F1 SPSS 20.0 %4 xF £ 45 ik
TTRE P BOHE AT S48 6 o 22 32w, BT A i ) ik
T Z500T , IS I 9% Tk} S 4k T Rk 41 5 3
9% 1A B Sk R R WERHH AT ¢ K 5, DL P<0.05 fE
h 2 S5 i VR W bR o

2.1 EBARMEMXTLIRBELINENLIERN
=AU

Hi % 3 Al A EE X RE AL, TR0 15 % 1)kl Sk
KEERH (M4L) 7 2 465 b ] i T-AOC #2 &
T 27.6% , 225 05 (P<0.05) ; H A 441 1a 4% By B
T 2 M4 M5 MDA & &  T-SOD Il GSH-Px it
J T-AOC #J T % 2 % (P>0.05) ,

x3 REBAMRMXT S EENFRELERGR0E

Table 3 Effects of fermented forage mulberry powder on serum antioxidant indices of Ningxiang pigs

215! Groups P {H P-value
i H
SHT
Items I I 1] v I Control 72 2%
I Control ") JOVA 1 test
H11l] Metaphase
i MDA/ ( nmol/mL) 2.53+0.20 2.48+0.27 2.57+0.06 2.70+0.15 2.81+0.60 0.70 0.30
SO E b AL
(i
69.14+3.54 72.95+9.18 73.43+10.22 67.72+10.9 68.53+3.39 0.86 0.84
T-SOD/(U/mL)
AW H Ak A AL
387.96+29.54 414.54+41.73 430.48+5.47 419.71+11.88 396.48+5.26 0.25 0.16
GSH-Px/(U/mL)
RyTEkrE b b N b
.59+0. .65+0. 3.19+0.47° L71+0.1° .50+0.1° 0.05 0.34
T-AOC/(U/mL) 2.59+0.11 2.65+0.19 3.19+0.47 2.71+0.15 2.50+0.15
K1 Telophase
N MDA/ ( nmol/mL) 2.57+0.41 2.54+0.10 2.54+0.11 2.67+x0.11 2.83+0.51 0.74 0.71
B A Ik
B EALRG 68.20+2.73 72.93+3.12 71.30+5.24 70.72+2.19 66.18+3.30 0.21 0.28
T-SOD/(U/mL)
IR EH R A AL Y
393.74+26.34 425.12+6.77 426.41+39.62 398.21+18.71 396.09+21.95 0.34 0.82
GSH-PX/(U/mL)
B fLiE

2.64+0.07 2.67+0.10

T-AOC/(U/mL)

2.69+0.19

2.64+0.05 2.57+0.11 0.77 0.90

[F1AT 8088 I8 A o B s A R E B 1R 22 A R 2 (P>0.05) , AFF R RER T E (P<0.05), F£4.55ME[H,

In the same row, values with no letter or the same letter superscripts means no significant difference ( P>0.05) , while with

different letter superscripts mean significant difference ( P<0.05). The same as Table 4, Table 5 and Table 8.

2.2 REBEAREMNTTSHRBFERELIERDN
A

r2S 4 a] J0, AH HexE BRZH ) AR iEDRE S 8 4 T
S AL IE MDA & & rFEAIG, IFAE T-SOD #1
GSH-Px & A Tt m, HES AR FE (P>
0.05) .
23 AEBANEMMNTSUBEBHEALAESH
A

BB AL W 1, mFE s oM, 5%
TN 9% ia kLA ok L EERL A (V) #H H, B0 9%

TR R 2R EERH T S e T iR
BETE (P<0.05) ; 5% AL L, 3 9% |
12% 15% R0k S b 4k W Rk 4 B2 9% T Rk ok ok
REERHH T 2 10 = W 908 & B o BRI T
20.18% .23.94% .29.37% Fl 22.05% , 2= 55 & &
(P<0.05) ; BN 12% 15% Tk} 32003 4 % Bkl 4 I
9% TR RM R K BE R T & I W V/C {H Sy
WIS T 16.45% .26.11% 1 17.75% , 22 5 i 3%
(P<0.05) ; 5T 9% 1Ak ok & & Tk ALAH L,
NI 0% kL b 4 R RERL AL T S I = v/C
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E#ER T 18.10% , 25 B3 (P<0.05) ; 5% M 9% W3 (P<0.05) , HAaKmEiEHLUL B bRTE
TR R AR K BRI L, N 9% R R 2k RHARYIEREZR(P>0.05),
BRI T £ AL R V/C B T 19.68% , 2 5

x4 REBAMBHYTSRBEFERSALERAZME

Table 4 Effects of fermented forage mulberry powder on liver antioxidant indices of Ningxiang pigs
215! Groups P {f P-value
SyE|
GAHT R

Items . 52 Ko

I I I} Y X} i Control ANOVA 1 test
N MDA/(nmol/mg)  2.47+0.68 2.44+0.33 2.06+0.27 2.36+0.16 2.83+0.35 0.29 0.80
b 7S

A A LA 94.25+5.82 92.43+2.62 99.52+3.81 94.89+1.47 91.40+8.73 0.41 0.86

T-SOD/(U/mg)
NG ‘ﬂ‘/:‘
A BEH I A ALY 382.02+13.46 384.28+14.87 384.41+13.77 384.70+£10.93 357.00+22.74  0.21 0.80
GSH-Px/(U/mg)
SYTEILRE T
0.82+0.11 0.86+0.10 1.06+0.44 0.76+0.10 0.81+0.11 0.52 0.57
T-AOC/(U/mg) * * * * *
x5 REAHMENNTSREREA/RSHIZM
Table 5 Effects of fermented forage mulberry powder on intestinal tissue morphology of Ningxiang pigs
2H %] Groups P {H P-value
W H
J7 250 HT ¢ KL
Items b trol UES
! t i v IR Control " NOVA 1 test
R
. %%@E 700.11+81.80  613.84%£10.29 567.88+44.18 544.12+62.53 657.60£113.26 0.12 0.06
Villus height/wm
%'—‘—'3/\ o
=7 P8 R 147.88+33.35  170.02+7.18  176.37+9.43  164.38+23.67 145.26+12.21 0.29 0.52
Crypt depth/jm
Duodenum L
WEwE/
Fe s TR B 4.96+1.63 3.61+0.13 3.23+0.37 3.32+0.23 4.53+0.66 0.09 0.16
v/C
==y
. %{EE 520.18+52.76" 495.66+30.94" 460.30+14.20° 507.98+83.40° 651.66£78.34* 0.02  0.84
Villus height/pm
2 2R VR R
= W Fa BT R 139.58+£5.67 155.05+11.23 163.03£9.55  160.86%x14.47 169.68+12.84 0.07  0.08
. Crypt depth/pum
Jejunum L
LR/
e 5 TR L 3.72+0.23*  3.20£0.08" 2.83£0.09 3.15£0.27° 3.83£0.30° <0.01  0.05
v/C
==y
. ?}E{,{jﬁ; 540.35+64.57 514.41£71.62 552.33+109.87 553.30+100.00 527.73+66.25 0.97  0.86
Villus height/pm
%4’_‘—?“/\ s
fa B R 145.83£18.44 157.76+21.61 146.33+23.68 177.37+x19.48 161.23+x17.78 0.36  0.11
[A1 % Tleum Crypt depth/pwm
TR/
Fe s TR 3.71+£0.07 3.26+0.05 3.82+0.92 3.10+0.22 3.33+£0.79 0.49  0.01

V/C
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141 Group I
+=#% Duodenum %2 Jejunum [} Tleum

T4 Group I
+=#M# Duodenum 2% Jejunum [B/% lleum

M4 Group 11T
+ =48 Duodenum 2% Jejunum [H % Ileum

IV# Group IV
+=# /% Duodenum 2/ Jejunum B Illeum

XTHEZH Control group
+=#/# Duodenum 2% Jejunum [Efg lleum

E1 BEALARSUR

Fig.1 Slices of intestinal tissue morphology

24 ARBERZEMNTSREHERFENZI

i@ 3 Mumina Hiseq/Miseq “F- 5 3 17 Paired-
end W, FHLEHE 2808 L BRG T & reads, B
s BRI eSS SR N3k 6 r/s, Paired End
Reads il i reads Z [H] ) overlap ¢ R P 4% il Tags,
FTAG R i — 2545 51 496 489 4% Tags, -5
35 463 &5, HREXTE(SD) {2~ 197 ; Tag -2 K
k252 bp,SD H N 0, PFHEZAY Tags Lk iifb )5,
TEOT% AHLEE T HRE A TR 7KW
OTU, iit & i 7E 4> OTU Wiy £ A(F A,
OTU WEEVI AUt TH MMM EERE,
HRES AL 257 A OTU, BAMFEM OTU %5 it4%5
RILE T,

i 3 5 50 P HEAT H X, XF OTU #E4T 4 F 4y
ZEIFAE ] (phylum ) FIF ( species) 432 4E 2% - 43 5]

TIOR3 15 HE 44 AT 13 19 1726 R0 A % 32 B HE 44
i 4 AR i P A -F B2 1Y profiling [ X &l FiAT:
IRECE 2 FIE 3) . Wi 2 B, 72T 1K L &
BETH ] ( Firmicutes ) . A8 JE 1 [] ( Proteobacteria ) £l
PUFF B 1] ( Bacteroidetes ) X 3 71 22 i B A= W o
Wz AR 95% LA F o HAETTK B3 15%
TRk SRoby 42 & TR BHAH EL S Ath 20 531 [0 g B 2 4 v AR
TER T TR 5 el A T R, mE 3 s, &
FhOKOF I, 45 T Ak S0y 42 % Rk 4l AH e R & 1 At
B ICHFT I ( Lactobacillus reuteri) A1 X = B B
R =0

18 i XF Alpha 22 #8504 09 52T 4 # & R
(F8), TR M 2 K R T £ 1E55 [l i v
Alpha ZFEVEFE B0AH LR & B B4, OTU il Chao
BECA T H2E 5 AR (P>0.05) ;54 &
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4% (Shannon ) $HEOMIE ¥ £k ( Simpson) 158 0. #2225+ (P>0.05)

R 6 BARNFBITEST

Table 6 Sample sequencing data statistics

v ) N Read
g RS e v gmm o PODDVES R H O
Groups Sample Read Raw data/ N base/ L_OW Clean utilization Raw Clean ,R_eaq
0 length/bp Mbp % quality/% data/Mbp ratio/ % reads reads ut111.zat10n
ratio/ %
1 250 :250 18.39 0.103 2.307 17.59 95.64 36 784%X2 35 380x2 96.18
I 2 250 :250 18.57 0.086 2.355 17.79 95.78 37 149%2 35 748x2 96.23
3 250 :250 18.60 0.073 2.120 17.84 95.91 37 202x2 35 858x2 96.39
4 250 :250 18.52 0.091 2.397 17.66 95.38 37 033%X2 35 544x2 95.98
Il 5 250 :250 18.61 0.082 2.237 17.82 95.77 37 214%2 35 829x2 96.28
6 250 :250 18.41 0.077 2.518 17.52 95.18 36 813x2 35 234x2 95.71
7
I 8 250 :250 18.47 0.102 2.657 17.53 94.91 36 941x2 35 307x2 95.58
9 250 :250 18.45 0.079 2.446 17.58 95.26 36 9102 35 387x2 95.87
10 250 :250 18.45 0.079 2.465 17.60 95.42 36 891x2 35 375%2 95.89
v 11 250 :250 18.61 0.067 2.680 17.69 95.07 37 215%2 35 601x2 95.66
12 250 :250 18.68 0.110 2.665 17.75 95.00 37 3702 35 714x2 95.57
pa 13 250 :250 18.42 0.099 2.234 17.64 95.76 36 843%x2 35 480%2 96.30
Coll;\t\rol 14 250 :250 18.40 0.106 2.187 17.61 95.69 36 806X2 35 422x2 96.24
15 250 :250 18.52 0.090 2.306 17.69 95.52 37 038x2 35 592x2 96.10
FEdi 7 BT DNA S RS TR N, 3 7. 181 2 AL 3 [,
Sample 7 was not analyzed due to DNA degradation. The same as Table 7, Fig.2 and Fig.3.
®7 HMOTU gt
Table 7 Sample OTU statistics
2 51 Groups #5495 Sample No. Tag %= Tag number OTU $(& OTU number
1 26 759 80
I 2 26 083 92
3 24 715 110
4 26 954 188
I 5 26 319 155
6 27 155 85
7
I 8 24 847 148
9 27 264 73
10 26 107 85
v 11 29 017 106
12 27 400 81
13 25 749 84
X f8 Control 14 25 737 110
15 25 983 74

Tag B ARHE S P EEFI OTU RFJFHI LR |, I H OTU BA HBEES R Tag 19851,
Tag number referred to the total number of tags in the sample that can be compared with the sequence of OTU, and OTU had

annotation results.
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100 7 we b ———
I -. . WL BT Actinobacteria
B AT H 1] Bacteroidetes
B & JF4K [T Chlamydiae
S 80 | W %] Cyanobacteria
§ B A %FFHE ] Fibrobacteres
5 O JEEET ] Firmicutes
g W RFTHTT Fusobacteria
P D ZEH T Planctomycetes
g 604 B E I Proteobacteria
5 W ZHE4R T Spirochaetes
~ B T™7
= W REEW T Tenericutes
% 40 - B HEREE T Verrucomicrobia
z
20 A
I P p—
123 4 56 89 101112131415
B2 [(TkFEEHNEHEANEEERE
Fig.2 Histogram of relative abundance of flora at phylum level
100 7 . .
m TEMRE Clostridium butyricum
B FESSEEMRE  Clostridium perfringens
S B XM@#F# Escherichia coli
3 g A B B HEKAFE Lactobacillus reuteri
£ B k42K Unclassified
= 0 HAl Others (<0.5%)
2
<
260
=
&
=
40
&
z
20 -
0 o
5 6 8 9 10 11 12 13 14 15
3 MAKFEEMEHEENEEEEE
Fig.3 Histogram of relative abundance of flora at species level
&8 Alpha ZHMIEH
Table 8 Alpha diversity index
215! Groups P {& P-value
WiH
Items I i m %t Control Wik TR L
v T Contro ANOVA ¢ test
PRSP R OTU 94.00+15.10 142.67+52.60 110.50+37.50 90.67+13.43 89.33+18.58  0.26  0.52
Chao #§ % Chao index 120.26+£26.32 160.44+47.23 133.88+£29.21 114.12+23.55 118.03+39.81 0.50 0.58
5% Shannon index 2.55+0.30 2.63+0.26 2.29+0.07 2.13+£0.33 2.28+0.07 0.13 0.27
S FRAE%L Simpson index  0.15+0.06 0.13+0.05 0.17+0.02 0.22+0.11 0.16+£0.01 052  0.54
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Effects of Fermented Forage Mulberry Powder on Antioxidant
Performance and Intestinal Function of Ningxiang Pigs

DING Peng' DING Yanan' ZENG Qinghua'® LI Xia® SONG Zehe' FAN Zhiyong' 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. Hunan Chuweixiang Agricultural Co. , Ltd., Changsha
410005, China; 3. The Sericulture Science Institute of Hunan, Changsha 410127, China)

Abstract; This study was aimed to investigate the effects of fermented forage mulberry powder on antioxidant
performance in serum and liver, intestinal tissue morphology and intestinal flora of Ningxiang pigs. Ninety
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 the control group were fed a basal diet, and the others in
groups I, I, Il and IV were fed the basal diets supplemented with 9% , 12% and 15% whole fermented for-
age mulberry powder and 9% non-fermented forage mulberry powder, respectively. 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 fol-
lows: 1) compared with the control group, the serum total antioxidant capacity ( T-AOC) of Ningxiang pigs in
group Il was significantly increased in metaphase period ( P<0.05) ; the liver malondialdehyde ( MDA) con-
tent of Ningxiang pigs fed diets supplemented with forage mulberry powder was downward trend ( P>0.05) ,
and the downward trend was more obvious when the forage mulberry powder supplemental level increasing. 2)
Compared with the control group, the jejunal villus height of Ningxiang pigs was significantly decreased in all
expermental groups ( P<0.05) , the ratio of villus height to crypt depth (V/C) in jejunal of Ningxiang pigs in
group Il , Il and IV was significantly decreased ( P<0.05); compared with group IV, the duodenal villus
height of Ningxiang pigs in group 1 was rising trend (P>0.05) , and the V/C in jejunal and ileal of Ningxiang
pigs was significantly increased ( P<0.05). 3) The 16S rDNA sequencing in ileal microorganism of Ningxiang
pigs revealed that 496 489 Tags were obtained from all of the samples, with an average of 35 463 Tags per
sample, the average length of Tag was 252 bp, and a total of 257 operational taxonomic units (OTU). Com-
pared with the non-fermented forage mulberry powder group, the OTU and Chao index in whole fermented for-
age mulberry powder group was rising trend ( P>0.05) , and there was no significant difference in Shannon in-
dex and Simpson index between all groups ( P>0.05). In conclusion, the forage mulberry powder can effec-
tively improve the antioxidant performance and ameliorate intestinal micro environment of Ningxiang pigs. And
the negative effects of feed mulberry powder on intestine of Ningxiang pigs can be effectively reduced after the
feed mulberry powder is fermented.[ Chinese Journal of Animal Nutrition, 2019, 31(9) :4303-4313 ]

Key words: fermented feed mulberry powder; Ningxiang pigs; antioxidant; intestinal function
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