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EREHFNBNFREERIER. . SHYR
RIWBUR MBFMALERK
PR iE L Bl A M B9 R

LAk M R RESGHET
(AL R SR A BE A M DR Tl s, B R T 9000 % L 100193)

B OE., KRG AN AR A X AT A KR AR R EAILEA R iE A
FARAr MR IHALEREE A om, R 84 k4R E A (7.22+0.22) kg 9 28 B # A x K x K B
VAT R AMMR AR S A 2AN R TATE  HFATE 6 LB (AFEE1/2), 2
FRAAT AR B ok — A A K B AR | B A B 40T R AR R AR A R e 1 000 mg/kg B4 B
H A (44000 U/g e 428 .1 500 U/g a—R 4B 150 U/g B—# 42842 3 000 U/g F i
FEOB)GRBPAR, AARRA35Ad, oA (1~14 d)FEH(15~35d)2 M0, 2R 2
T . 5 A PRZLAR Y A AR P R e B A Bl ) ) R 3 AR BT AT R A B89 A E L (F/G) (P<0.05) , 5F
A AT H (P=0.09) Z )5 H F/G(P=0.05) 89 A% % ; 5 & B 20 By W3 45 5 87 20 25 2069 P ik %
¢F 4 (NDF) | BR P 2k % 4F 42 ( ADF) Ao 45 5 (EE) R WLH AL R B F M B F R 5 (P<0.05 & P<
0.01) , 5T A4 (OM) (P=0.07) . ALE &G R (CP) (P=0.09) #= % 48 (GE) #9 R W5 L & (P=
0.08) A B J&#1 CP(P=0.07) 4 GE ¢ A WL £ (P=0.09) AR S04 % HxRumk &
K 14 X, AR T ARMESEH TN L ERMEFR G 0FLEREALR A (T-AOC) = % 4 4
14 B ACEE (T-SOD) & H ( P<0.05 & P<0.01) , % % MK fo 7% & =B (MDA) 4% ( P<0.05) ,
# T3 o ot S H Akt BAL M B ( GSH-Px) M (P=0.06) ; 21X 5% 35 X, Wb R 44
B4 7 253 & f ik GSH-Px 7 M (P<0.05) , 3 ik E AR EALIEAFL R E ¥ (P>0.05),
o 5 st R ALAR G A AR PR e B A B ) B E IR T F M A0 2 i 4k R A B VA B B Bk R
U NE Bl Fm J I MR P s Bl 7 M (P<0.05) , A2 T3 2 M 508 & SF 4B E M (P=0.07) , % LATiE
B AR A m 1 000 mg/kg BABh) 7 kB At 4R 2 8 A M R 64 T AL T Ae R UK 0B B PR L B3 3R
o 3 BACEE F R B E BT AT BLAR A KT A A KO A

KR LB BT AT A KRR B R R R RAAR S LB E

& 5255816 X HkFRINAD : A X ERS:1006-267X(2019)08-3872-10

AE V€ ¥ Z Ml ( non-starch polysaccharides, NSP)
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FHEORE v 2 o RORE, R R R AR e,
RGOk R AR & A7 B 3R BT, A 46 2R 1 A
P B R KPR R RO R AT R A
IR ) 20 R R N T R T D i
P TR A 2 3h 0 ] T A7 B RE B 1T NSP I R bk
HSREPUREA N EA R EET ) A, KB
A 5 A0 BE R 45 A, R B AR 7E A
F AR NSP g5 8 B L R Y &2 Al T DL
TR ) R R

IR, ) 700 78 52 B AR 7 o L BT R Y
PR . Tiwari 2518 76 & K T 108 J HAT v 4
(DDGS) HY 7 LA 1)K v b 78 AC R W il & H 2% 3R
VRS, $E 0 78 NSP A BVRE B 0] B 22 LT fb 5%
FEBEAR T 25 W B BE G s Pan 55 & B, S R R v
TR L AT LA AR v B R AR ORI AR
Pk IR ER T Y (DM) A HLY (OM) i
HLE 115 (CP) #9471k 18 26 U 1k 3R A S 4 S 1
F4 ] fiz 26 WL 3 Ak 2% 5 Lin 25000 23 91 78 &5 22 5k K
TR FEAR R 7 2 A NSP i, & B OM
1 CP AT LR 15 2415

ERIPNEZ Qe X - P NIl -3 EPOPN
7 MEFZ ol DDGS S5 4% @l 77 i A S 35 il 1) R 1 A
FH X il 1) 790 2 75 B8 1 2 T K — R R0 A e R
FRCRIBE TR D BRI G R A b L
v ) ) et UKL D NSP Y & = 43 1 9.5% Al
19.2% , H 3% 0 25 4 & Fplhi A AR B
TR mRBU/NZSE, P, 38 3 s o g 1 77
D Y= a I o N D2 2 S = X 9 |

W, A0 18 3 T oK — SR Y ARDRR T s — A iy
NSP -5 55 1 28 B0 52 5 Tt o 791, Ak HG X b
W LR R PERE B SR P R LI AL R LT PR
P bR K A T A i 135 P 1) 52 0 Ry 524 Tl A S
s A 7 R ) I P BB 22 A

1 #MRlEFRZ*E
1.1 R

Y0 &= A i R R AR IR A ED (SR ) Hi
it FENIF N LT 4R (4 000 U/g) | o—TE B i
(1500 U/g) .B—iFMEREGF (150 U/g) Firh k& H
fitf (3 000 U/g) ., R4k PR AN 56 45 5 S A 7= 28
WL, WA 1 000 mg/kg,
1.2 RGN R

R VEHL 84 sk 28 H W W ) th 4K F N
(7.22+0.22) kg A9 FExEKx K™ =057 0 , %
MBI AL ST 4 DAL B T, 8 A 4 e B il 0 4k o Tl
MUAECE] 2 NP, BH 7 A ER, B ER 6 k&
WA EEA b 1/2) o X BRALAT 36 1 W B oK — 5k
RSB ML | 52 5 Tl 2H A% ] PR 7 5 i ] AR 35 il
L1 000 mg/kg & A ) B R AR 4R
FHA N 35 d, 7r M T (1~ 14 d) F1J5 (15 ~
35 d)2 MHrEt,
1.3 EmiER

TR 6 FH JE Al R AR H5 NRC (2012) #E 75 4 e
WHAFHE 7 SR R L, by AR B & ) ), SR il
TR 2 S8 FR K LR 1

R1 EREAMRAMRE KT (FHRERM)

Table 1 Composition and nutrient levels of basal diets ( as-fed basis) %
WiH &1t Content
Items A7 4 Early period (1~14 d) J5 ¥ Later period (15~35 d)
JEK} Ingredients
F K Corn 55.58 64.25
01 Soybean meal 21.53 18.15
b4l K & Extruded full-fat soybean 9.07 6.31
6} Fish meal 2.58 2.05
FLIHH Whey powder 4.63 3.66
.iH Soybean oil 2.65 2.00
iR & %5 CaHPO, 1.32 0.94
£1#1 Limestone 0.99 0.96
&k NaCl 0.31 0.30
L-# bR #h L-Lys - HCI 0.50 0.52
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2R 1
i H %1 Content
Items HidY Early period (1~14 d) J5 1 Later period (15~35 d)
DL-TE % %# DL-Met 0.15 0.15
AR Thr 0.16 0.18
R BR Trp 0.03 0.04
TRkl Premix" 0.50 0.50
A 11 Total 100.00 100.00
H 7K Nutrient levels®
W 1LfE DE/(MJ/kg) 14.83 14.61
FLEEH BT CP 19.81 17.65
5 Ca 0.88 0.74
Al 1k DP 0.43 0.35
AlJH LA 2% DLys 1.37 1.23
AlH AL EE Z R DMet 0.43 0.40
nE AL B R+ ] I 2P & R DMet+DCys 0.74 0.68
A AL 7R 22 DThr 0.79 0.73
AlIH AL B R DTry 0.22 0.20

DR R 48 T s i M4t The premix provided the following per kg of diets: VA 12 000 TU, VB, 2.5 mg, VB, 4 mg, VB,
3 mg,VB,, 0.02 mg, VD, 2 000 U, VE 30 IU, VK, 2.5 mg, H[& nicotinic acid 40 mg,D—iZ [ D-pantothenic acid 12.5 mg, I}
#i2 folic acid 0.7 mg, 44 biotin 0.12 mg,Cu (as copper sulfate) 10 mg,Fe (as ferrous sulfate) 100 mg,Mn ( as manganese

sulfate) 61.52 mg,Zn (as zinc sulfate) 100 mg,I (as potassium iodide) 0.25 mg,Se ( as sodium selenite) 0.30 mg,
2 B 8 35K 1 M558 . Nutrient levels were all calculated values.

1.4 AFEE

T SR g 7 v AR L KA = 7 3l A g B
FFJ AR IR A TR A A R I, E HR RN
WROK ¥ 5 IR PP 32047 3K MRN8, I 5 3016 5
HEATIH W THTE . & N PR B IR B b 1H IR 45 H1 A H 3)
PR, BT e R
1.5 HmEEi&

1.5.1  IMLyEFE &

FEIRI S 14 F1 35 RIFRIEAT R, A48 R 1l
RIFF 258 8 h, RS A& BEHL 1 3k £ B AT 54
TRl kAL SR I 29 5 mL, §# % 1 h, b5
3 500 r/min( % 2 800xg) F.L> 10 min, W HL | )Z 1L
T -20 CI-A,

1.5.2 Ji7 a8 b F5E R SR AR A

WFRRB NG, Sk 4 k(AR
1/2) PR EE 452 30 12 41 1 35 1K A fgt B AT 4 AT
S BWUBRATE 2 K el g e B B2 15 em, LA
PRI Fr /N0 T R 1 3R TR R i AFAE 1.5 mL
BAEE N, IR ARG T-80 CTHEFE .

1.6 iR
1.6.1 AKMHhE

I 1,14 F1 35 KB RXMF R 347 25 PR
OB HEE E (ADG) JFGERE &
DI H R ( ADFI) FLRE L (F/G)
1.6.2 EIRY BRI LS

Jc il ARDRR B, &5 A i = 4 AL — 4% ( Cr,0,) 1E
K ANEFE R, AR EL 500 g AR &I 45
BRYR AR, EENRBBiRG 3 d ik
fERE BRI EE 25 200 g, IR 2] G A TG B
NI G FE—20 TR IEN, s
Ja AR T 65 CHEAR T 72 h, M Ead 40
H i .

B BRI R R AT,
B R MIEALZE (%) = 100x[ 1-( fE R
B R/ PR A D) x (FERE RIS SR
Y&/ R E R RS ) ]

1.6.3  IMiEHAIEIR

I35 A A A P 1 AL il ( T-SOD ) 5 45 It H Ik
i AL ) B ( GSH-Px ) 3 1 B Pt A AL BE 71 (T-
AOC) J N ¥ (MDA ) & ¥R AT e @ikl 72
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Fr R S B RS e AR Y TR S AT, 4
25 SR H i) s B A5 2R T
1.6.4  WIEIH LB IEPE

23 Wi . I gy 260 B v 22 20 Tl RO L LB
LA B i e v Jig 3 oy il | Tk i I e TR 1 e BE
H I MR R R AR W TR A AR 7 Y
WA, A UV-VIS 20656 11 (UV1100, MAPA-
DA, [ifg) #EATI%E
1.7 FIBEAEBRESIT S

B A JE 4R K i 1 Excel 2010 #% 35 | ffi
SAS 9.2 GEit X AH G H8 bR HEAT BRI R 2 53
B, IFREAT c 56 . A 45 SR L) P<0.01 B 22 54K

B P<0.05 NERTE,0.05<P<0.10 HEHA
feia s,

2 &% B
2.1 SE5EmEIFIIIETFEEKERNZ

52 G Tt ) 500 65 BT 0% A 6 A A 1 g B S e D
2, EXRRLAR L, fRDRR s i & A i R AT DA
B AR I 2 WY B/G(P<0.05) , R I 36 i
H(P=0.09) X5 F/G(P=0.05) A &K i&
s ARDHR T TS T A2 Tl R R0 8 OB 403 A 45 B BT
ADG ,ADFI JC it %5  ( P>0.05) ,

&2 SHEEIFEFEER TR

Table 2 Effects of complex enzyme preparation on growth performance of weaned piglets

s X BE 21 Ry ) SEM P1A
Items Control group Complex enzyme group P-value
%5 1 R{KHE BW on day 1/kg 7.21 7.22 0.22 0.98
%5 14 RAKE BW on day 14/kg 11.14 11.53 0.38 0.46
%5 35 KR BW on day 35/kg 20.49 21.29 0.70 0.42
Hi Early period (1~14 d)

¥ HME ADG/g 284.92 292.71 13.21 0.68
F¥HRE® ADFL/g 446.05 439.53 28.28 0.87
BIHE I F/G 1.57 1.50 0.02 0.09
J5 1 Later period (15~35 d)

FHHIEE ADG/g 445.26 464.67 21.63 0.53
F¥HREE ADFl/g 753.12 712.87 36.28 0.45
HEL F/G 1.72 1.56 0.05 0.05
23] Overall period (1~35 d)

V¥ HE ADG/g 381.13 395.89 16.07 0.52
T HREH ADFU/g 630.29 596.52 30.42 0.45
BE L F/G 1.67° 1.53" 0.04 0.04

[FATEE I8 AR o7 B A R P B R R 2 R A B3 (P>0.05) , ANFA/NE RIS 22 7 W3 (P<0.05) , AR RE F 513

TR B B (P<0.01) . F#ER,

Values in the same row with no letter or the same letter superscripts mean no significant difference ( P>0.05), while with

different small letter superscripts mean significant difference ( P<0.05), and with different capital letter superscripts mean signifi-

cant difference ( P<0.01). The same as below.

22 EABHFANBNFEERDRRN
Et®: A

02 A TR W 5 A 85 3% 0 o 3 WL V5 1k 6 1 5%
Wi L% 3, 5% AL AR Lb R AR v 8 i A2 4 il o 5
A I 25 O S 2 4R v DT A3 A T AT B A v e
WA Yk (NDF) | i 1% Ut % 2F 4% ( ADF) F#1HL B Wi
(EE) (2 M4 1L ( P<0.05 3 P<0.01) , A #2&

Hi OM(P=0.07) .CP(P=0.09) Fil GE f 2 WLIH
3 (P=0.08) I M5 CP(P=0.07) Al GE Hy %
WA (P=0.09) fy#aH X H AR FE 45 0 3% 52
i ( P>0.05) .
23 SEAEmAFEHPNFELFTREALIERY
A

S5 T ) R0 6T O 5 A 48 103 B AR Ak 38 B 1 5
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31 &

Wil DL 3 4, FEIRIRES 14 KAF, 5% FELIAH L, fa) fe
TN B T 3 o0 W 8. =5 R 38 5 B v BT A 4 AL 7
T-AOC {f £ (P<0.01) FlIfiL 7 T-SOD & ¥ (P<
0.05), [A] B} 2 35 FE K T 1ML ¥ MDA % & (P<

0.05) ,1M.7% GSH-Px It A m e (pP=
0.06) ; 7EIRIEE 35 K, Z A B4 0 8 & T I
GSH-Px {ifi 14 ( P<0.05) , AR 4845 0 i 3% 22 5% (P>
0.05) .

x3 EAHIFMEBHFEERYMRRIELERHZIE

Table 3 Effects of complex enzyme preparation on apparent digestibility of nutrients of weaned piglets %
WiH Xf HEZH B AHEA SEM P1E
Items Control group Complex enzyme group P-value
A7 4] Early period (1~14 d)
H PR 2T 48 NDF 58.69" 62.97° 1.17 0.02
PR MR A £ 4k ADF 68.96" 71.58" 0.75 0.03
HHlY oM 86.66 88.24 0.57 0.07
T# 5 DM 85.08 85.62 0.55 0.70
# g i EE 38.54" 47.50° 3.39 0.03
HLE M BT CP 81.55 83.52 0.75 0.09
KBE GE 83.71 85.62 0.70 0.08
J& 1 Later period (15~35 d)
H PSR 4T 48 NDF 37.83" 43.26" 1.52 0.03
R MR A 47 4k ADF 67.23" 69.41* 0.43 <0.01
HHLY oM 88.72 89.42 0.36 0.19
T¥ 5 DM 86.14 86.64 0.30 0.47
HIR 7 EE 60.36" 64.39° 1.10 0.02
HLZE i CP 81.63 83.52 0.68 0.07
KBE GE 86.10 87.07 0.37 0.09
F 4 EEEHHIFIXIEDHFELERELERO RN
Table 4 Effects of complex enzyme preparation on serum antioxidant indexes of weaned piglets
i H X M 20 HAHA SEM P1H
Items Control group Complex enzyme group P-value
% 14 K Day 14
MPiEALRE S T-A0C/ (U/mL) 6.80" 8.81* 0.45 <0.01
A M H kit E AL i GSH-Px/(U/mL) 678.13 709.38 19.31 0.06
M E L E AL T-SOD/(U/mL) 107.73° 129.95° 2.40 0.04
N ¥ MDA/ (nmol/mL) 5.97* 4.66" 0.29 <0.01
% 35 KX Day 35
MyiEAfES T-AOC/(U/mL) 4.60 4.64 0.44 0.95
A e H kit E AL i GSH-Px/(U/mL) 649.89" 726.56" 19.62 0.02
S E AL T-SOD/(U/mL) 181.82 178.52 2.09 0.28
P % MDA/ (nmol/mL) 2.84 2.58 0.12 0.17

2.4 £ & B ST ET 904 5 N IR E LB IE R
=1

O T ) 590 X DR 7% £ 4 PR RS A Tl T A 1
Wi D2 5, 55 %F RRATAR LU, GRVAR b A8 i 52 45 g il 511

AL R v s M ek R e RO A | [l M b I P R
Al 5 3L A I DL L e U MR IR U S M (P <
0.05) , A 4 i =3 M B 5 b 22 20 Bl 8 3 1 1)) ok
(P=0.07) X HARIEHR IR FH R (P>0.05)
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RS EAEHI X475 A TR LB IE Y R0

Table 5 Effects of complex enzyme preparation on endogenous digestive enzyme activities of

weaned piglets U/mg

WiH popiieEi| Ry SEM P1{H
Items Control group Complex enzyme group P-value
25 BB IE Jejunal mucosa
% ZEWEEE Maltase 47.04 72.15 8.10 0.07
FEWENE Sucrase 269.14° 376.27° 27.34 0.03
FLWERG Lactase 87.32 98.54 4.25 0.11
[al 17 Zh % Tleal mucosa
F MG Maltase 51.05 56.14 3.91 0.39
JEWEREG Sucrase 123.58" 165.10° 8.03 0.01
FLBERE Lactase 68.17° 101.03* 6.22 0.01
A Pancreas
JBEVE Ml Amylopsin 0.13 0.12 0.01 0.86
JE R Wl Pancrelipase 383.34° 542.49* 32.78 0.01
JHEZE P18 Trypsin 145.02 155.52 17.16 0.68
BEFE 1§ Chymotrypsin 7.71 8.48 0.52 0.33

T 3.5%H1 3.9% AT HEHT I FS B ADG 43l 42
3 it i T 2.73% M 4.36% , AT UL, HEAR K - SRR AR R

3.1 EAEHmAFMIMFEEREERERY R
RUELERHEMm

PR AR RS 78 AN TR T G NSP B K 2 A BT
PAREAIR NSP |, K 5 5k 8 1R 28 1 30 ) DR 745
BUEFRVER, B8 A S FR Y BT T Ak 3 AN 42
e AP Y A T e R )RR T &% % . Papadopou-
los 25 P VBF ST R W FEGAR TR A N 0.5 g/kg ME &
NSP i if L4 & 25 B IG5 J5 11 /9 F/G. Prandini
S AE 2 FhOR TR Y 25 76 K 22 R R S in NSP g
K BLRENS 2 $2 S AT 06 1 2 ) ADG, R AL 411
#) E/G, Owusu-Asiedu %" i ¥ i A &) 7] 42
AR RBERG S B RME G 2 & W, K IE A
AALBERS 2 B R 4 1) F/G, 36 AT LA = NSP 5
OB R R, S Ah, AR A
RN 0.1% () 4 J@ 2 1 00 nT DA S 3 b B AR
F/G, & & T CP 5 EE W RWH LR, nf
EAEUT W & B, T oK - BB A R a3 o
20 000 U/kg ) R 1 25 1 B =, W W5 41 % ) ADG
BER 5.71% ,F/G BERM6.71% ., ALK A
B, K= R S i A NSP g
FEABEE SRR, 0T R E KA FG, RS
B & J5 3 A7 5% % NDF | ADF 1 EE 14 ¢ WL 7% 1k
R R EIRIG S 14 5 35 R E 25

M FERARPUEFRHF S REM, %L S
Tl i) 5500 6T BT 5 A7 AT LA — o Y ek AR R PR R 1Y
B, XKk, NSP K B £ 0B R RS
A R PN R ke, P R UK TR b i
FLBh Y ME Lo it 1 K B0 R P S5 40 A i S U
(/ORISR " 3 T B R R R B O
RERS 3% 5 W7 % 47 4% 09 P & 1L RE O 53 1R g TS
PR T 5 T 05 A1 A 1) A P BE RIS R 9 TR
HILR,
3.2 EEWmEAFEMFELFRELIERY
=AU

IEE GOSN, s LR N A R AR T
BN, M 447 2 W AL 1 R RRIR S . o
HRE N 5| R A B A i SR R, & % sh L
U EE 7L VTR /IR 2 NS = 31 o2 e R e ok
Ak AL B ( SOD) fil GSH-Px %5, SOD fig i
Wi B AU BH 8 7 el 3 T o HL G A A ) 46 45 1
FH ; GSH-Px M & %t ML Py (4 328 41k & (H,0,) K
—SBfR S A Ak R P AR, T s
A b my B B2 T-AOC 75 A PR HLIR B S Ak fig
FILEAAEAR , LG B IE B 28 P A e W (4
A C)MILFEEIT . MDA J2 B8 5 i 8 1k By W i
1) 2 2 g, HL R g D) PR ML 1) Bt 451k g
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% i 314

FIEEG N H R &S A 006 WA 4 af
TH YU LS BR 52 0 1) BIF 58 AH X 55 D LR 1 1L
Tl B AN OB, A AR A Y kB, AR R S
0.05% 1 0.15% (%) 5 & i (£ 2000 R M A
it | L VE Ry R SR il | R SROME I A A
PR TR 21 4 2 Bl A ZUE 1T G ) SR8 B 5 4
W 83415 135 T-AOC .GSH-Px 5 SOD i , &A%
MDA %t Han %500 fF58 &8, P R A 4731
FE S N NSP i 5 R 1 2R (0 2 A, T DL
L R I GSH-Px i 14, JF B % BE (K MDA &
& LU R AR PR InZE A, ShiE
RAEAGEHM L, M7 MDA &8 B FEME, A
IR AF A 4530 5 AT AR A L, R
A R0 AT B2 v A0 I P AL RE T O RICR
Ji PR AT i 2 A2 G il ) 3R Y NSP K NSP 4 i
R SEWE SRR 25 A A T RS T aE P RS
i 5 BB B 5, A I R BCR BRI, IR b
T i JE B S T TR AR A il R R R
() R PR B BRI T SO BUE IR R AR A
VAR IE 0 & T Mg R, I3 s T LR
P AL RE S A R B
33 SEABmAFENFEANRELETEN
=AU

PR R AR T B4 5 R DR T A 1k T R
S E B — . [ — B B o 5 T R B P
Th v 22 BHIZ T 169 3 0 15 39 0, [) B 38 2 e S % Tl
HEN A B B T, BB RE NS T RE R N
ST W SR FE I B LT T ) v I L S b
T B T XA RN OB 28 G 3 AR R RE T
JERMEAE Ry B L T AL 2 B ARDRR TP I B MR
IR U 2585 3240 ot T 88 28 0ok J R 4 0 %) 90 e Tl Ak
H A BE BN b H A M W R A o
G K B, FE K 37 - ORI R AR R D T NSP il
AT DA i 2 P e N b 2 2 R e L AR FL B
il y— 2% E B G A W R T M, Zuo PV T
X T 5 A 5 PN R S b Tl 3 T 1 S ) 2
LU AN 200 F1 300 me/kg 5 1 B YR 56 40 IR
TG U R S R R R R B E T
SHHREH, (H Li %% B2 A, 78 K 22t AR sh s
1.5 g/L () NSP g x5 i B v 3 4k il 0 2 i 286 o o
TR PE TG 2 R [ B By B
FEBETEE B E R T 118.75% . ik 2 55 SCERBF
FELERANIR], 7T fig 5 i ) 700 A i 2R el R

5K, Zuo ZFPVS N B AR A, AT AR AR
T3 AP s B B A A R, DATT R R TN AR AR
Hh CP Y TH AL s Li %5 s i i) NSP i) 2558
X F A A %) NSP K ff A, THBR T NSP 198
Fr B BEVE R, 30 T P9 TR T A S RS A A 2 ik
il HC R o 4 o K M T AL TR, ARG R AR
HA S A R 79 i 008 S 3 B 1 2 i 8 B P R b
fit T i 285 TS o 0% Tt 5 7L AR T % e O e s I
it 355 P 0 i A JBE TP OB I T X 1 B
S BE TRy, TR BH 36 oK — S0k AU ARk s
F1 NSP il 5 25 1 i2H 0 52 4 1 i 390 0T LA R
AR TR 22 B2 R 4y, AT DL 7 AR R R T AN R
PERY T AL B, AT LUK B 22 4 75 57 0 5 40 e N R
S PO R T AR RS v BB B8 8 N TR O
A Tt 1) 355 P RV AR A, DT S35 DR 05 - 5 1
KERE,

4 % it

FEE K- B R P E I 1 000 mg/kg
NSP [iff 55 £ 11 B2 5 1 52 6 Bl i 700 7T LA R AR Dy 4%
FEHEI F/ G 32 SR W 0 0 T A 2 38 5 1Y) I 7
BUAA AL RE 7, B I S04k I 00T BB 7% A 4% it R 1
S IEHE R PN TR b Bl P T T AT Y
ARVERRRA —ER AR,

TR T ] R Sl R B 1 DI 1o SR o 2 1
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Effects of Complex Enzyme Preparation on Growth Performance,
Apparent Digestibility of Nutrients, Serum Antioxidant Indexes and
Endogenous Digestive Enzyme Activities of Weaned Piglets

SHI Linxin QIAO Pengfei LONG Shenfei LU Wenging "
( State Key Laboratory of Animal Nutrition, Ministry of Agriculture Feed Industry Centre, College of Animal Science and
Technology, China Agricultural University, Beijing 100193, China)

Abstract: This experiment was conducted to evaluate the effects of complex enzyme preparation on growth
performance, apparent digestibility of nutrients, serum antioxidant indexes and endogenous digestive enzyme
activities of weaned piglets. Eighty-four 28-day-old weaned piglets ( DurocxLandracexYorkshire) with an ini-
tial body weight of (7.22+0.22) kg were randomly allocated to one of two groups in a randomized complete
block design. Each group contained 7 replicates and each replicate contained 6 piglets (3 males and 3 females) .
Piglets in control group were fed a corn-soybean meal basal diet, and piglets in complex enzyme group were
fed an experimental diet which supplemented with 1 000 mg/kg complex enzyme preparation ( containing
4 000 U/g cellulase, 1 500 U/g a-amylase, 150 U/g B-glucanase and 3 000 U/g neutral protease) based on
the basal diet. The trail period was 35 d, which was divided into two phases: early period (1 to 14 d) and lat-
er period (15 to 35 d). The results showed that compared with the control group, dietary supplemented with
compound enzyme preparation could significantly decrease the feed/gain (F/G) of overall period ( P<0.05)
and the F/G in early (P=0.09) and later periods ( P=0.05) both had the potential to be decreased; the appar-
ent digestibility of neutral detergent fiber (NDF) , acid detergent fiber ( ADF) and ether extract ( EE) in early
and later periods of complex enzyme group was significantly increased ( P<0.05 or P<0.01), and there was a
tendency to increase the apparent digestibility of organic matter (OM) (P=0.07), crude protein (CP) (P=
0.09) and gross energy (GE) (P=0.08) in early stage and the apparent digestibility of CP ( P=0.07) and
GE (P=0.09) in later stage in complex enzyme group. Compared with the control group, dietary supplemen-
ted with compound enzyme preparation significantly increased serum total antioxidant capacity ( T-AOC) and
total superoxide dismutase ( T-SOD) activity ( P<0.05 or P<0.01), significantly decreased serum malondial-
dehyde (MDA) content ( P<0.05), and tended to increase serum glutathione peroxidase ( GSH-Px) activity
(P=0.06) on day 14; dietary supplemented with compound enzyme preparation significantly increased the ser-
um GSH-Px activity ( P<0.05) , and had no significant effects on the other serum antioxidant indices on day 35
(P>0.05). In addition, compared with the control group, dietary supplemented with compound enzyme prepa-
ration significantly enhanced the activities of sucrase in both jejunal and ileal mucosa, lactase in ileal mucosa
and pancrelipase in pancreas ( P<0.05), and there was a tendency to increase the maltase activity in jejunal
mucosa in complex enzyme group ( P=0.07). In conclusion, dietary supplemented with 1 000 mg/kg complex
enzyme preparation has the potential to improve physiological health and growth performance of weaned piglets
by increasing the digestibility of nutrients and the activities of endogenous digestive enzymes and enhancing the
serum antioxidant capacity.[ Chinese Journal of Animal Nutrition, 2019, 31(8) :3872-3881 |

Key words: complex enzyme; weaned piglets; growth performance; apparent digestibility of nutrients; an-
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