S FRFR 2021,33(1) 1 165-174
Chinese Journal of Animal Nutrition

doi: 10.3969/j.issn.1006-267x.2021.01.018

REMBERAXRNFEERER . FIRI
HUZEMMFELERR R

XBooggt o HT OMOREC AEE

T %

VNGRS TR R

(LAER LN KSRl 2B, 70 5106422 ARA &Mk DEFAFRAR, M 5101005
3R T RAB AP A PR 7] AR 517001)

W OE. KRR AR TR R A R BE M AR AL 2 B A7 R KR R R AL R
Fo s i AACIEAT O H ol RKITIR I 35 B AR E N (7.421.1) kg 694 R BT 315 H 216 3k, KL
SA TRy I M VA, Ha3AMF8 , HAEH 18 k7%, HF, I AarRAmin,;ll
LA PR 3% KB AT AT +9T % A mh A AR ; T 2849 "R 6% & B A At A9 4 +94% AR ml A8 A5 IV 2849 7%
0% & FE A A +01 % B b 442, FXA 5 d, Bk A 25d, R EANA. 1) 5 Tame, T 10,
IV 28 7 4345 3 09 BB % B Z 4K ( P<0.05) , & 418 -F 35 B X &% (ADFI) .-+ 3) 8 3% £ (ADG)
Fet T (F/G)LREFZ2F(P>0.05), 2)5 T a1 M. IVa4&Ea K (CP) HAEH
(EE) .45(Ca) #2% (P) £ WL 1L 35 B X %A% (P<0.05), 3) I A foik %2 B B (TC) 424
I 1. VAR EEIK(P<0.05) ; SR At i A LIGAR L 2 F £ F (P>0.05), 4) &40 18] o
HAR A ACEE(SOD) M A =8 (MDA) 4% & XA A (T-AOC) £ % # £ 5+ (P>
0.05) , % LAk A W R B so ] R BE My 44 T vA B 3 AR BT 547 3 69 B 75 & Rxt A Kk
A A IS AR A I BAIE AR AR A Hw, P 6% a9 B AR L) R R AE

KW KM AR BT AT R A KRR R VLI AL R i A AL IS AT

& 4255828 X HkFRINAD A

VT 30 2 35 0 A 7 R i S B Y B, k30 T AT
W E A 2 kA 5E G, T F I I ST s BUE SR
T, HR Wi imia & B AR e 4, 2 R
FVE SRR R, B e A2 ik B S AR e AR i
B ACIR 22, PR I W 0 B B ) 7 A 45 o LR S
wRE S A e sk gE N . R, L2020 4F 7 A1 H
2, AR A5 1k A 7S A LA R IS E R Y
wn, R E ARG SR IEAT ML R R AR R, E
R WAk Ko G 20 B R AT A Y TR R
AR PERE R e D) fie AR T E TS 5 X W AT A
(GES-0'E N

P S 3 A R AR5 A RL, A 2 R

%5 B #8:2020-06—-18

M EHE.1006-267X(2021)01-0165-10

PEYIIE A B R R ) AR AL,
IR, AR Ak B L I8 7 dh AE XS A AR
SSRGS T R R RCR B W AT
W LB FRAR ST AT B = A 5T H A 4 R A
REEATH S, A& B V5 MR R B i
FHi55 10.40% MR W5 & & = 52.21% , M 27 4k 7%
R 6.87%'7 , R, &5 & 1 b 4 i 25 5T
SEBRAF B, AR W7 05 A7 ) A= BRRPE | 78 GRDR R
TINTE ‘LB 9] 1) % T AL A Ak 78 D84 BT 4% 1 35 R
Pem A KRS Oy B A B r N A E . A
5 5 7 AR [) Lo 81 & 18 A B ek 2 AR kil )
TR AF 4 AR K i | 3% 43 3 WL TH b 28 il 7

ELWME . RE &SI A 50 KA T TR TR AR =l AR R R (2019K1127)
EERN X Hi(1986—) , 55 IR AR, SCUR I R A DR 5 0 A s W i R R 5 % 44277 . E-mail: dengming @ scau.edu.cn
« BASIEE SR 5 PE, YU, A+ 4 S0, E-mail ; yongqing @ scau.edu.cn; XIfER;, 4%, 1+ 4= S, E-mail : dwliu@ scau.edu.cn



166 o ¥ B F

S

A AR bR B 52 T, Ry A T AR B LA BB 0 4 L
- B P4 (3t R a4, Dbt R BT AR A
P fE R SR B P (IR 2 ik Al

1 #MRlERZE
1.1 R

R T ) A8 A et pl T R T RS A A BR 2 ] 4
it MR bR (EEE 1.2 m, AL 20 cm) W E G
WA i (25 B K B4k ™ 5 09 25 4T ), 2 4 B R
85.0% . E KKy 8.0% .1 A= 1A ( FEERL o M ERE TR |
FLIRR A M ZF AT T ) 2.5% H W% 4.5% 1R 2],
BERWE3~5 do KRR RDELY KT B 7
W &N T F55.00% , & HF17.80% ,

LI 1.75% , ML2T 4 13.14% , MK 4 12.06% , 55
1.36% , 1 1.07%
1.2 REEIT SRR

ARG AE) AR A T 5 L A R w
17, P35 His AAHE N (7.4%1.1) kgl =
TG (KR xK) Wi 4745 216 Sk, 44 R 3 A0 I fiL oy
BE& 12 AL T Osr i) (I I VA,
B3 ANEE  BAER 18 LA, Hid, T 440
MEILAf R, T T, IV 241 290 H 3% 6% F1 9% 1
R TR AR T R R AR Rl iR R . W 5 d, 1B
25 d. IS R NRC(2012) 5 728 B il
HAA R E TR 1,

F1 RWRARABKRETKE(XFEA)

Table 1 Composition and nutrient levels of experimental diets (air-dry basis) %
WiH 415 Groups
Items I (X} H& Control) I I v
JEkl Ingredients
K BER B 1R B} Fermented Broussonetia papyrifera feed 3.00 6.00 9.00
T2k Corn 29.50 28.64 27.73 26.85
&1k T2k Puffed corn 20.00 19.40 18.80 18.20
/NZZ K Wheat flour 8.00 7.75 7.52 7.28
M1 Soybean meal 21.00 20.37 19.74 19.11
i} Fish meal 4.00 3.88 3.76 3.64
KIZH Soybean oil 2.50 2.42 2.35 2.28
FLiE & 1k Whey protein powder 5.00 4.85 4.70 4.55
Hi% M Glucose 2.50 2.42 2.35 2.27
FHE White sugar 2.50 2.42 2.35 2.27
HURE Premix" 5.00 4.85 4.70 4.55
41t Total 100.00 100.00 100.00 100.00
35K Nutrient levels”
THALAE DE/(MI/kg) 14.77 14.61 14.46 14.30
HLLT4E CF 2.60 2.91 3.23 3.55
MEH R CP 18.60 18.33 18.31 18.12
FLIEW; EE 4.30 4.12 4.07 4.03
HLK 5 Ash 8.27 8.27 8.29 8.29
R TP 0.63 0.59 0.59 0.59
£5 Ca 0.68 0.66 0.64 0.64

1) BUR KN T e AR 4t Premix provided the following per kg of diets: Fe 90 mg,Zn 100 mg,Cu 90 mg,Mn 20 mg,
Se 0.3 mg,10.2 mg, VA 12 000 IU, VD, 3 500 IU, VE 120 IU, VK, 8 mg, VB, 5 mg, VB, 15 mg, VB, 10 mg, VB , 0.08 mg, /i
)& biotin 0.4 mg, "R folic acid 2.5 mg, D—iZ & D-pantothenic acid 35 mg, #FR nicotinic acid 65 mg, Z L HE choline
chloride 500 mg,

2) WAL REFIFHLLT 4t Jy i3 {E , 4y N SE{E . DE and CF were calculated values, while the others were measured values.
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S IR R A SRR AR A R A0 R S
1.3 HRXERKN
1.3.1 AERMEREMEE R

PLAEAS T8 R B, ME I S A H ROk
Tk 5 PR H R B & (ADFI)
IE SR I8 T 1h W R &5 5 19T R AR T ] SR B
RIS R 25 7 (Wi 12 h) iR 8 34 H 5
H (ADG) B E L (F/G) , 54K 09:00 Fl
17.00 Z 3L R A AFREALTT, A T3 il i5 e K 21
i AR S IR 2 RS GE T I T Sk 8k, 18 TS
FRIFEAXF .

JEIE (%) = 100x 1875 L %/
(RIS K FOAIE REL) o
1.3.2  FRATFRMIILE

IERI SR 22 ~ 24 K% 2 R 4 45 4 I RRE
ETEEZERE T IE IR WIS 23~ 25 KB K 2 R LLEA
HE A, TR PORL AR 1 R LS R
T R 00 T Ak 23 A0 FH R R AN K 4 ( ATA) 305
HEAKXWT .

FEF TR (%) = 100x[ 1-(faA
AIA /26 ATA & 8) x (PR &5/
TRz ) ],

1.3.3  IMiEAfbFs s

Y0 S5 Y K R A A A R R AL 3 kAT

W7 MK R 4 10 mL Il W, B E 1 h,

3 000 r/min# 0> 5 min, 53 & Il 7E & F-20 C F4#
R

Mg S HEHA(TP)  HE M (ALB) R E A
(UN) EVH[EEE(TC) %M (GLU) & & XA B
oW (AST) A N 5% 2 1 ( ALT) T PR H 57
4 H 3 A A6 43 BT I ( OLYMPUS-AU600) 1l 52 , ¥
WA S0 A A du AR A A
1.3.4  IM¥EHTA AR AR

M N (MDA) & & | M bt A1k e
(T-AOC) FlH A AL Py AL i ( SOD) i Pk HJt 2
14366 11 (UNICO—7200) 52 , #6300 32k 71 £
BI [ st A Y TR RS
1.4 FBERIBEZITHHF

56 B P8 14 ] Excel 2016 #RA7T 804 8 3, R
JH SPSS 22.0 ¥ #4751 2 7 22 53 BT ( one-way
ANOVA) >k H LSD £ H b ik it 17 2 4 a1 25
S E AT, BRI DA B £ bR fE IR R OR, DU
P<0.05 1E 0 25 5 8 3 1 HE bR

2 #R595W
2.1  KEEHIBHERL AT BT U047 5 A K I RERO B2
2 2 AN, 2% 41 [R) 40 B R OK 5 34 O W 3 22
S(P>0.05), 5 14l I I IVARKEIERY
WAL (P<0.001) , 43 5 T B 22.51% .37.17%
M53.51%, Ho VHAMBEER&EM, 51, T4
FHEE, 43501 53 35 R AR 18.92% F1 40.00% ( P<0.05) ,
5T 40M e, I, V4 ADFI fl ADG A Tt #,
I T 8.06% .6.81% Ml 7.35% .5.84% ( P>
0.05) ;H MR E b EF, AR (P>0.05)

R2 REABIGRE R £ KRR R0

Table 2 Effects of fermented Broussonetia papyrifera feed on growth performance of weaned piglets

=] 2l %] Groups P

Items I (X} 18 Control) I \Y P-value
W E IW/kg 7.30+0.66 7.46+0.74 7.53+0.75 7.35%0.72 0.996
AKH FW/kg 14.54+0.93 14.78+1.14 15.26+1.20 15.02+0.91 0.965
V¥ HRE& ADFl/g 517.85£6.92 512.90+6.85 559.57+36.57 555.90+19.32 0.328
S H I E ADG/g 289.75+10.96 292.89+16.04 309.48+18.28 306.68+9.19 0.702
BlEH F/G 1.79+0.05 1.75+0.08 1.81+0.04 1.81£0.05 0.982
5 % Diarrhea rate/% 9.55+2.50" 7.40+0.47° 6.00+0.77° 4.44+0.80° <0.001

FAT 8B AR A RN FhERR 2 57 B3 (P<0.05) , MR PR BT H£RZ R AL E (P>0.05) , T £,

In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , while with the same

letter or no letter superscripts mean no significant difference ( P>0.05). The same as below.
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mR3 AL, S TaMt, T I, IV R HE
B2 LT b % 0 25 PR 4.69% 5.13% 1 6.33%
(P=0.001), 85 3= W75 1k & 2 3 B % 20.46% .
25.27% F26.41% (P=0.046) ; I . IV 41K g Wi &

MR EERT T4 (P=0.001), I  IT4ET
WEES(P>0.05) ;5 T AML, I I IVAHBEE
WAL BIREAR T 5.88% . 7.56% 1 9.48% ( P<
0.001), I M4HzmE A V4R EE2ER
(P>0.05) .
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Table 3 Effects of fermented Broussonetia papyrifera feed on nutrient apparent digestibility of weaned piglets

%

SyE| 205 Groups Pl
Items I (%58 Control) I JII} v P-value
HEH CP 78.40+0.68" 74.72+0.05° 74.38+0.66" 73.44+0.35" 0.001
HLAENT EE 68.99:+0.42° 65.70+1.03% 64.04£0.41° 64.33£2.09° 0.046
WP 73.65+0.16" 69.32+0.45" 68.08+0.36™ 66.67+1.30° 0.001
5 Ca 40.32+0.30° 32.07+0.23" 30.13+0.37° 29.67+1.95" <0.001

2.3 AEBEHMHEARNEOFELEFELIERN
A1)

B2 4 n] 0, M4 AP R L TE TC & & B &K T
I I .V#H(P<0.05), MIiL#EH TP, ALB FI
GLB i &, 1 I VA& [ HA T,

R4 REENIBHRRIT BT F 38 M E £ ISR

{HARILF 5 Z K (P>0.05) . M4 1M AST F
ALTHEMES T 0D VAL AE F & (r>
0.05) . £ 4HME L% UN #l GLU &2 2 A 8%
(P>0.05) .

skl

Table 4 Effects of fermented Broussonetia papyrifera feed on serum biochemical indexes of weaned piglets

Wi | 2% Groups P{f
Items I (%58 Control) i} I v P-value
JK % % UN/(mmol/L) 2.55%0.65 2.74+0.61 2.28+0.44 2.83+0.78 0.721
% B GLU/(mmol/L) 4.11+£0.15 3.89+0.77 5.56+1.25 4.73+0.35 0.102
JHE EEE TC/ ( mmol/L) 1.94+0.09" 1.96+0.06" 1.79+0.08" 2.00+£0.10* 0.048
REEEH i AST/(U/L) 64.46+20.43 59.74+5.16 81.52+38.12 79.83+43.92 0.773
BN E B ALT/( U/L) 67.10£9.85 56.40+7.14 70.90+9.18 65.27+5.17 0.124
BEH TP/(g/L) 48.37+4.45 55.49+2.63 50.80+3.42 52.80+5.02 0.243
H#EH ALB/(g/L) 19.08+2.36 24.09+2.54 21.14+2.23 22.21+2.54 0.163
BREH GLB/(g/L) 29.29+2.12 31.40+1.60 29.66+3.04 30.59+2.48 0.702
2.4 KREEFIRHRRL X BT O F 3 MR IR

win 3 i #

M % 5 ] 1, 25 4 18] 0 7 P A AL 38 A 22 3
ANEE(P>0.05), I M4 iM% MDA &4
TIHNVHAMKT 1A, 5 1TAHME, T, IVAHPY
75 SOD itk EA-#aH, MAWAH, 0,10
HImyE T-AOCHLF T 4L, VT 141,

3.1 K EEHIRHE R BT £ K AR R
PR )k 28 o T I ML 2T 4 o 5 A, 3 1
B3 ; Rl & W o R v e A R e LR AN A
FLA 55 B MR PTA A 2 48 1F 3h i vl RN 9 Ak
VBRI 4310, A5 A 80 5 T 0% 7 44 1 B, 3 T
sRARAERET . AWFIT R B, R IR B Y K
R A IRl A RR A 4 = T 41 4% ADFI Fl ADG 119
e H 6% AR L R B b, 9% B AR il 21
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ADFI fl ADG JFifR T K¢ HE . 3% 22 %, X ] fE
JRP 1) W 7 7—8 H #E 4T, % P IR JE SR 4k
T 27~32 C, MBI A7 RE AL TR BORAS R &
A7 B FREE IR A 5 2) W AT R

R ACIR A & PR AR B 22 | 52 0 IR W5 4 4 1) >R
B 3X 2 AT T D A R R TR A A A
xR A2
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Table 5 Effects of fermented Broussonetia papyrifera feed on serum antioxidant indexes of weaned piglets

Wi 205 Groups J
Items I (%58 Control) JII} I\ P-value
P~ MDA/ (nmol/mL) 9.10+2.35 10.10+1.15 9.42+1.18 8.91x1.34 0.801
ALY B ALEE SOD/(U/mL)  52.99+3.46 50.49+8.28 60.99+4.17 58.14+17.30 0.583
BytEkEES T-AOC/(U/mL)  10.66x1.67 8.97+2.99 10.15%1.20 11.42+1.29 0.504

FR iR R B G A R s AE W, M i A
fo bl P ZEE PRI T R AR IR BT RS T B X R
Jo R TR 55 T Y B B A D, B v T AT s T B
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R AR EPUE IR R, AT R B % 4 i
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=AU

I3 o UN B 2, RO T HLR X UN i
DURL 0, R R R e B A &
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Effects of Fermented Broussonetia papyrifera Feed on Growth Performance,
Nutrient Apparent Digestibility, Serum Biochemical
Indexes of Weaned Piglets

DENG Ming' CHI Zhou' LING Dongbo' YANG Zhenwei' YU Guo’ an®
XU Xiaobin® GUO Yongging'® LIU Dewu'"
(1. College of Animal Science, South China Agricultural University, Guangzhou 510642, China; 2. Guangdong Foodstuffs
Imp. & Exp. Group Co., Ltd., Guangzhou 510100, China; 3. Heyuan Tianchu Agricultural and
Livestock Co., Ltd., Heyuan 517001, China)

Abstract; The purpose of this experiment was to study the effects of different proportion fermented Broussone-
tia papyrifera feed to the diet on the growth performance, nutrient apparent digestibility and serum biochemical
indexes of weaned piglets. In the experiment, a total of 216 healthy weaned piglets with body weight of ( 7.4+
1.1) kg were randomly divided into 4 groups, namely groups [, II, Il and IV. Each group was set with 3
replicates, and 18 pigs for each replicate. The group 1 was control group, pigs were fed a basal diet; pigs in
the group Il were fed 3% fermented Broussonetia papyrifera feed+97% basal diet; pigs in the group Il were
fed 6% fermented Broussonetia papyrifera feed+94% basal diet; pigs in the group IV were fed 9% fermented
Broussonetia papyrifera feed+91% basal diet. The experiment lasted for 25 days after 5 days per-experiment.
The results showed as follows: 1) the diarrhea rate of weaned piglets in groups Il , Il and IV was significantly
lower than that in the group I (P<0.05) ; fermented Broussonetia papyrifera feed did not significantly affect
the average daily feed intake ( ADFI), average daily gain ( ADG) and feed to gain ratio (F/G) (P>0.05).
2) Compared with group I, the apparent digestibility of crude protein ( CP), ether extract (EE), calcium
(Ca) and phosphine (P) in groups Il , Il and IV all showed a significant decrease ( P<0.05). 3) The serum
total cholesterol (TC) content in group Il was significantly lower than that in groups I, Il and IV (P<
0.05) , while there was no significant difference in other biochemical indexes among groups [ , II , Il and IV
(P>0.05). 4) The content of malondialdehyde ( MDA ) , the activity of superoxide dismutase ( SOD) and the
total antioxidant capacity ( T-AOC) in serum had no significant differences among groups ( P>0.05). In sum-
mary, fermented Broussonetia papyrifera feed can significantly reduce the diarrhea rate of weaned piglets, and
won’ t have a negative effects on ADFI, ADG, F/G and serum biochemical indexes, and the substitution a-
mount of 6% has the best effect.[ Chinese Journal of Animal Nutrition, 2021, 33(1) :165-174]

Key words: fermented Broussonetia papyrifera feed; weaned piglets; growth performance; apparent digesti-

bility ; serum biochemical index
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