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BREH o-RHEEET Z8) AR AE R hFANBEEATR NS RHFLEY T
W, RIS BUE R IOL R AT AR E AR 4 F A4S 200 R M SH 44, BA10ANAEL, A
ANEL S AFRB(I A4F), SRARER-SHAEAMR KT 1A= 284£ 5 B a4
89 3wk B AR An0.2 0.3 F2 0.4 g/kg B9 B A BH K], TRXEA 7 d, EiXH38d, ERET:1)
AR @, 5 AT AR X IE T 4869 F R F 425 25.78% (P<0.05) , # R ILEAK 21.72%
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AT RIS S LA A2 B /N 23 AR ) B A
FACH IR AR AT 73 M, 25 58 Hb Bk A= Wy AL AR 10
FRACE AR AL, DT PP A Bl P AL A X ) A 138 2
o BBLAED R RE IR A 2 2 H R BT T
SLRKERAS NS TR X8 I 115 028 1 A 8 52w, 25 2R
R, T SRR I — 2 K P B 2R 208, mT
i 3 H R R/ 22 R M 5 2 R A I e LA e T
RIR KA M 2 BRI e, 1 55 Y X9 1 47T
SAALBE ST, A UER AR O AL = A B AR P s N
F R R, 5 T IR 5T G R X O A e
HVERE LT AR AR B A0 B A A 4 R B
Wi, Ay S5 T o 1) A P L9 A AR e it i HH 4R 1 B
BEHUSE

1 #MR5FZ*
1.1 RIEHH

TR 6 T A A T 1 3910 P BRI o 0B A R
A BRI, F2 2 R4 o B B (3 000 Urg) |
AR IEBEAE (2 000 U/g) EF4EZEF(1 000 Usg)  H
#% R BEME (800 U/g) .a—TE M (500 U/g) %

=i (300 U/g) .
1.2 KFIS5NE

X %% : Q Exactive i i {¥ ( Thermo Scientific) .
=0 AH 2 48 ( Thermo Scientific UltiMate™ 3000
R4) o W O (PGS, A955-4, Fisher) | HI B
(FR1E Y%, A456-4, 5 [F Fisher /A 7)) K (FiiE %%,
W6-4, Fisher) 2 ( R4, A117-50, Fisher)
1.3 Rz 5ilwigit

ISR B R AR B0 1, DA R 5 R AT
PREANIT [ A% (3.95£0.36) kg, Bh#S: (3.29+
0.32) kg] fAFRE HKF—H 200 H 4 % AL
308 (ph e A L e 2 S A R S ] R G A
ORI A0 ) ik g6 X G2 # LR AL o 4 4,
BA10AMER , BIER 5 (ARG 1:4)
& 2 A S RGP0 1 7 R R T 3 25 7 (P>0.05)
Xof B 2] ] VR S oK — 2k 2R Rl A AR 3 6 4 A
TR A SR 23 S0 0.2 G B T 41) 0.3 (ik5h
M4) 0.4 g¢/kg (RIR M 4H ) B9 & A BEHIF L, T
RN 7 d, IR N 38 d, FERE G AR ZH B M & 57
KFEWLER 1,

®1 ERARAMREFRKE (RTEM)

Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %
J i HIRKF o
Ingredients Content Nutrient levels” Content
F K Corn 58.00 fRiEE ME/ (MJ/kg) 11.03
K1 Soybean meal 20.00 HEFI CP 15.16
B 55K Alfalfa meal 12.50 M L4E CF 5.79
K&l Soybean oil 2.10 EAM+LIAR Met+Cys 0.57
£1 %3 Limestone 4.40 HEA R Met 0.32
TilREH Premix” 3.00 B Lys 0.84
41t Total 100.00 i Ca 2.39
i P 0.42

1) R R A BT 5 A AR $2 4L Premix provided the following per kg of the diet: VA 9 075 IU, VD, 3 300 IU, VB, 1.67 mg,
VB, 6.89 mg, VB, 2.70 mg, VB, 0.02 mg, VE 20.00 mg, VK, 2.20 mg, =¥ % biotin 0.08 mg, Hf® folic acid 1.10 mg, D—iZ
245 D-pantothenic acid 8.81 mg, A& nicotinic acid 32.67 mg, Cu 7.50 mg, Fe 90.00 mg, Mn 106.00 mg, Zn 69.00 mg, I
0.60 mg, Se 0.40 mg,Co 0.20 mg,

2) B FRK I KB, Nutrient levels were all calculated values.

1.4 AFER

) 7 12k 9 7 e A A B4 2 S A BR A
FYNPRIE RN k47, 00 1 44 75 &2 90 47 L
WHUE SR, MG &S NA RS B s 3h
FUKIE s, s ], e R 3 iR & Lk

KBRS 2 WAL (08:00 Hl 16:00 25 KL 1
), BOBHE R E I I %,
1.5 $EMRE
1.5.1  AH:r=kng
B H MR IC % 25 B 2 I R rY R SR
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0 RS AR R AR R SR I kT A
AR CPEE P HRE SRR LA &R
e
1.5.2  IMiEAfFstr

FE SRR I A 38 KLk 12 h 5, A
EFEALVEE 2 HRERGHE AT 8 R KR 1L, = 3 il
#FHICE 20 min J5,3 000 r/min B0 15 min 5505
ML, 2326 1M 5 T -20 C FARAE, Tl E LR
ME A FEhR: B EH (TP) \HEH (ALB) (BRIE
FI(GLB) \JK & (UA) | i % 4 ( Glu) | H il = g
(TG) GBI RE(TC) |5 % EIE 4 1 (HDL ) Ak
WEENR S (LDL ) &% it M43 B 2 B (AST) &%
PR Rl ( ALT) 36 %
1.5.3 BN AEDEA

K R A A i o 70 2L (R AR P iR

M, A A PP RR A R e I 4H) ThBE AL
B 10 FR R H2 50 S 4R o i B RG , J o J  ER
LEMAEY, & T WA TR, T4
38T,
1.5.3.1
WL

] 100 mg B8 NAEPIRE S A 300 pL H
Mg —7K (80:20 AR LL ) | B FF 48 B i 52 40 1R
57,14 000xg B0 5 min, 5.0 J5 B E WS W 1T
LC-MS L #HLEM
1.5.3.2 i &t

{6, 3% #% . HYPERSIL GOLD AQ C18 ( ki %
1.9 wm, #A% 100 mmx2.1 mm) ; #EEEE 3 pl; #
IR:35 C; WshAH A:0.1% H iR .10 mmol/L i /iR
B KB B:0.1% PR \90% £ i .10 mmol/L
B IR B K . TS ARRR B VR P I3k 2,

TBOAH (38 — JB 3 1B T (LC-MS) A i B9 78

®2 MH;EBERRER

Table 2 Gradient elution program of mobile phase

Tz B gL
Mobile phase B/ %

Flow rate/ ( mL/min)

P} 1] sl A
Time/min Mobile phase A/%
0 100

1.0 100

9.0 0

12.0 0

12.1 100

15.0 100

0 0.35
0 0.35
100 0.35
100 0.35
0 0.35
0 0.35

1.5.3.3 Jl i 44

IE BB T2 H 1, e AT IE B T,
FITA AR i 485 R PR AT B0 B A WSS B T
P 0E B 2R T DDA R R, e i
BBl AT L (m/2) 70~ 1 050 3 23 . 350 T3 &
YA IR 380 C 5 1E MBS FHL RN 3 500 V;
KR TT:45 psi; HBIRILE « 15 arb; ¥ A B <
BIhRA
1.5.3.4  JRFEREAR

R DL 2 A ARG H W NS R AR )
IHIRA A TR REAS . SR FAH [A] (9 5 v Ak 2R A&
D3] 28 P AR REAS
1.5.3.5  fRihE g &= 4 o4

fii FH KEGG %4l 1, 4R B 22 AR P 1) 1D
ShE B 0 T8 43 B R R AR T RE S8
X 52 AR A RS N A Y h R

L0 ol iy Sk 3 2 R A R o R 4 Qg
1.6 HEZITSHH

K H Compound Discover %K {f X J& i %5 415 it
AU ARG I AU DT T, RS A 199 5 0 T AR A — 1k
2 10 000, 5 JH 1E 5 i fre /)N =3 1 5311 43 Hr ( OPLS-
DA) J5 A e A7 8 R 0 A . W TE AR AR
HR 4l AR A SB[ A2 i LR (VIP) > 1,
P<0.05 ] FE A7 32 R 50 40 A o Az 7 1 R RN I T
H A FE B 25 B R FH Excel 2010 78BS, R
H SPSS 20.0 #4447 ¥ K 1 7 22 53 M7 ( one-way
ANOVA) 43 A1, X 50 45 S DLV ¥ (8 + 45 #E =
(mean+SD) 37K~

2 & R
2.1 EABEHIFIFEREESEENRN
HI 3 W0, X IRAL A L, 16 1T 40 i 7 R
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RILE 25.78% (P<0.05) ik 56 1T 40 it R} 45 LL BRI (P>0.05)

21.72% ( P<0.05) , HAbFE bR 45 4L 0] 34 22 8 g 3

®3 SEREHIFNFEBES RN

Table 3 Effects of compound enzyme preparation on performance of Yili geese

i H Xof 2

Items Control group

S H R fri ADFI/[g/(H - d) ]

YR Average egg weight/ (g/#L) 135.43+5.48
FEHE R Laying rate/ % 21.80+4.83*
HBLEE LY Feed/egg 7.46x1.46"
AMER Qualified rate of egg/% 98.21+2.24

175.76+11.84

Ry 14 R 04 g 4
Trial group 1 Trial group I Trial group Il
173.40+13.93 169.78+8.34 171.11+8.81
134.94+6.63 138.19+17.32 136.30+17.68

22.75+5.84" 27.42+4.77° 24.01+4.80"
6.82+1.47° 5.84%1.29° 6.35+1.29"
99.72+0.88 98.34+2.36 98.36+1.44

FIATEE S AR e B S R F KR Z R A B E (P>0.05) , ARI/NE FEFRE R B3 (P<0.05) , AR KRS FhEE

IR (P>0.01) , K 4[],

In the same row, values 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 Table 4.

2.2 EEEHIFIX R ERES M & L IEFRH
Hi 2% 4 AT, S5 R A B, U0 T 41 09 1 v
TP 1 GLB & & 4l & & 21.51% (P <0.05) Fl
30.61% (P<0.05) ; 550 1 diAH b, 050 1 411y
IM%% GLB & 25 23.66% (P<0.05) , 5% HE4
AEEE R T A A a3 AST 35 14 430l 42 =
69.85% ( P<0.05) .41.26% ( P<0.05) 1l 49.02%
(P<0.05) , ALT 1% 14> B3 55 34.78% ( P<0.05) .
33.78% ( P<0.05) 11 40.80% ( P<0.05) ; 5% 1
YA H, B T 41 09 I v AST 3% o4 & 3 B AIX

16.84% (P<0.05) , SXFBA M, R 1 101
A B IS Glu & &40l 55.61% ( P<0.01) |
55.81% ( P<0.01) F1 38.02% ( P<0.01) , i35 T 4
AYIILYE TC & i i A% 15.97% ( P<0.05) , il 5
10 M0 20 /1 3 LDL 5 & 43 51 B AIK 37.66% (P <
0.05) F137.01% ( P<0.05) ; 515 1 4HAH b, 5
11 I 2H /1 3 LDL 5 & 43 51 B AIK 28.36% (P <
0.05) 1 27.61% ( P<0.05) . HAbTE bR 4110 15 22
SR E(P>0.05)

x4 SAEFFFEERGMNFELERNZME

Table 4 Effects of compound enzyme preparation on serum biochemical indexes of Yili geese

Wi 14
Trial group 1

56 114
Trial group II

e 4
Trial group Il

WiH popiickicl
Items Control group
MAEEE TP/(g/L) 61.64+6.95
H&EMH ALB/(g/L) 25.08+1.23
BREH GLB/(g/L) 37.37+3.43"
BB AST/(U/L) 12.24+1.86"
AN R ALT/(U/L) 5.98+1.18"
JR#E UA/( wmol/L) 372.58+57.14
#i%9 % Glu/( mmol/L) 9.89+0.89*
H il =85 TG/ (mmol/L) 1.22+0.16
BAHE EE TC/ (mmol/L) 5.51x0.77°
=% 5% H HDL/ ( mmol/L) 1.02+0.10
&% FE IR % 4 LDL/ ( mmol/L) 1.54+0.16"

67.61+11.89®
25.62+3.68
39.47+9.45"
20.79+3.60°
8.06+0.33"
368.83+76.55
15.39+2.70%
1.36+0.70
5.23+0.94
0.97+0.15
1.34+0.25°

74.90+8.28°
25.82+1.04
48.81x7.98°
17.29+3.47°
8.00+0.83"
424.55+80.46
15.41£1.49"
1.92+0.70
4.63+0.52°
0.88+0.13
0.96+0.17"

68.36£13.71*
24.67+2.69
42.73£11.54*
18.24£3.10™
8.42+1.34°
402.77+51.07
13.65x2.01"
1.63+0.68
4.90+1.03*
0.97+0.19
0.97+0.42°
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2.3 LC-MS 4%
2.3.1 XA E W NAE YR A W
OPLS-DA

H TR 5 A SN G R M A S, TR
T ARAS A A 2 1) HEhn AT Y e 2 2 AR AR
B ARG R FH IE 22 f f¢ /N — e (OPLS ) 43 #r 3k U8
SR I AT T BV IE AR5, K15 OPLS %
AL H o R RORBERINT X AR i 1) BB R,
FORBAT Y BRI R RER; 07 Fon B E
BT R ERL U B8 ) . IERLAUTR AR R 6 A
/3 ,R%=0.586,R>=0.998,0° =0.392; fi B, N 15
7 AFERMS, R =0.636,R,=1.000, Q" =0.480,,
A1 &l 2 AT, OPLS AR LA by, vl LUK &
A it 1 550 28 -5 60 B B AR A IX 2 T

W ZAEH|7F4] Compound enzyme preparation group
W X841 Control group

]
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Fig.1 OPLS scores plot of cecal contents metabolomics
samples in control group and compound enzyme

preparation group under positive mode

e 3 & 4 TR, R 56 58 B il AL R AR oy
HKAs g Y BYFTIER 2L W, 100 W FEAL Rk 28 J5 | B 7 %t
i EE BY OPLS-DA #5 #1 LL3K BURE A9 () R® il Q°
., BRI Y Ty vE TE PR A AR A A A LA A M
GBI R T Ol G = P C = (2 DR N
IERECT R?=0.998; ARzl R =1.000,R* 4%
U1, U ST R R AT S AR A BN 1 SR L
IEBECR 07 =0.392; 7B 02=0.480,0% ¥#%
T 0.500 , 1 B B R A 55 g 1 T 66 0, A BT RE AR
IMAREARY 215 B U, BEE 25 Y #E 6
F B A IR, R IR L 4 R I Q% 3B T IE W
JEORE R R AE 33 P05 B G A R R M R

B 5 &FHI74L Compound enzyme preparation group
W4 Control group
|

1.41623*to[1]
e® ©° @ P o
® e o O o

-40 L

—601 . I . .
=50 -40 -30 -20 -10 0 10 20 30 10
1.00004%([1]

-
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Fig.2 OPLS scores plot of cecal contents metabolomics
samples in control group and compound enzyme

preparation group under negative mode
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0.81
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Fig.3 Permutation test result of OPLS-DA model of cecal
contents metabolomics samples for control group and
compound enzyme preparation group under

the positive mode

2.3.2 HAEMHAXHEIEE M ANEYES
AR P 19 52 i)

FEE N2 A4 T, X R RN R A il
il 3R 20 A 2] 5 530 FRAR Y, 0 e 21 Fh 2
SR, £ 53R 6 43R IEBLEUR BT X
HR 20 5 52 A Tl o ) 2 22 1) 1 B8 i N S 1 2=
SR, EIERECT, 5X AL e, 2 A
FIARXS & B N (P<0.05) MY B N-&
M -L-NE R 3 ,4- " F IR L T 2,5-2F%
FEMERE 1 —F g bk | £E LEE MR Iz R A
FEXF AR RN () — 5 AT WR Bl A X
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(P<0.05) B9# A LS I8k . (R) —FLIR ., TE TR
R, S AL AR Lo, &2 6 T 550 AR X B
FHHIN(P<0.05) WA L-JNE IR 42 ) I R A7
R Eh FEMIEE M SRR 22— (7' - W B 2k ) P S0 SRR
ERFN 2- (4 - TP ERR AL ) TN R TR, AHXT 5 2 T
WD (P<0.05) (¥ N,—(D-1 ¥ 2.3E) -L-
T 5 — R AR SE S| 2 BRI L (R) —FLIR L (R) —
3-BRETmM AMH IO AGE 3525 -7 it 3
PR AN -) -l

o R2
s
R*=(0.0,1), =(0.0,0.0109)
)
1.0 .
0.8
0.6 \
0'4 | ] I S —— |
0.2 I ---------- s
o Lo I i .
-0.2 I
-0.4 ! : j
06 :
-0.8 ‘ |
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R EH @A OPLS-DA &2 Bl I 45 R
Fig.4 Permutation test result of OPLS-DA model of cecal
contents metabolomics samples for control group and
compound enzyme preparation group under

negative mode

RIS 1 S
3.1 EAEmFHIFIFERBE T EROINE
KREZEWHEREZ R ER-TME, £K 2
FEMRETERIE, o5 AR B 60% 247, R
EFE A TORE, SR EA RN 75%°, &
KANE R A K & R JEE By 2 (NSP) , NSP
BAYUEFER, T 00 £ B 00 36 B T, PR
PEREAR, 2022 W 3 DA TE S5 48, T o8 38 o o T 2 A1
TR TE AR AR AR e JR Y AR AR P s
200 g/t IR A B 00 ( B Z A A B - SR I
RIENEG B~ 88 RWERG ) , 25 R, 5 Wl 57
BRSO TRt € BT A SR A G
FA RN A RS A5 S S TR s
0.1% M52 A Bl 77 ( B2 MR A AR
W R ) T A = SR E R, B
ERRAL, ARG S5 R R, RPN 0.3 g/kg
FR 5245 Tl ) 39 T 8 2 v e R AP AL 1Y R AR
ROBERMCBELL, 5 RS TS S
VB ST A I AR — B, W RE A SRR L AR R R
R RS IR R R I 2 A B R, T R BR B R -E
FABUERRR %) NSP, B 2 15 =Y I, BE AR
TH N BE BG4 R M 1 fd e, AT 48 5 sh i 1
A PERE

x5 ERATHRASESHAFNAZEFREBEENTYVHERKEY

Table 5 Differential metabolites in Yili goose cecal contents between control group and compound

enzyme preparation group under positive mode

i Ffii it BREE L oo s it
i) m/z Metabolites PEBY P-value FC Change trend Related metabolic
RT/min VIP pathway
2.33 217.11 N-ZBEEHE-L-REfR  1.05 0.0334  4.10 1 HERLEY AR
0.81 113.06 WL 1.04 0.0309  0.06 ! ISR 5 Il = R A
3.57 170.06 3,4-_"FFFKZL " 1.39 0.0081  2.68 1 i R A
13.74 103.10 JilERY 1.05 0.0187  0.36 ! HER | 22 2% o RS
0.76 90.03 (R)-Am2 1.08 0.034 8  0.42 i P T 7R A
2.65 111.03  2,5- " F kg 1.67 0.0188  3.25 1 KRR 5 AR I e 1 X34
1.17 83.07 11— FF e e g b 1.50 0.0199  2.28 1 R TR 55 R T R AR 13
13.25 534.26 FEMEEE SR R 1.30 0.0494  2.90 1 i bR 2 2% A 3
1.16 205.13 7R 1.37 0.0377  2.82 1 12 FR GBS A A6 i
5.53 246.16  FERHEXTHE B 1.74 0.0031  2.98 1 Z B AN AEE LS B A R
4.98 150.10 (=) — 5B WK ) 1.17 0.0479  2.97 1 PR A WA

T TR E A WERIFAMXT T XA LT, | FREABERIF LAY T XA R, FEF.

T mean the rise of compound enzyme preparation group compared with control group, | mean the down of compound en-
zyme preparation group compared with control group. The same as below.
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Table 6 Differential metabolites in Yili goose cecal contents between control group and

compound enzyme preparation group under negative mode

. I P A
B Rt i EREE o enpen i fAREE
s} ] Y Metabolit P 3% 5 Poval fC ch rend Related metabolic
RT/min m/z etabolites VIP -value ange tren pathway
0.77 175.09 L-JNE R 1.29 0.0217  2.18 1 K2R YA L
2.91 o181 (P71 EiaA%)_ 1.23 0.0121  0.30 ! 50 I I i
LA R

4.06 205.07 S5-I EEBRLIRE  1.10 0.0004  0.21 ! R
0.77 90.03 (R)-Am2 1.25 0.0077  0.16 ! P 7R A
0.84 104.05  (R)-3-RIETMH 1.07 0.0003  0.03 ! TR
5.08 396.20 22 05 Pt TR At TR R 1.44 0.024 3 2.52 1 2 [ P i 22 1 B R
5.46 434.23 A8 DT K I 1.10 0.0068  0.16 ! 2 e H IR ARG

3 - B 12 R A HAB GG 2 &9
6.12 262.16 reates 1.02 0.0105  0.25 ! A
9.26 534.26 FE B I 4R 1.46 0.0438  4.93 1 NS S hwiii
4.53 284.07 (-)-SELA 1.17 0.001 8  0.08 ! SEEEER A WA R

2— (7' -H L) . e g e )

3.77 278.12 L S 1.35 0.024 8 2.61 1 RANGHE L R A/ =)

2—(4'-H FHmi L) s g e
5.28 236.07 ﬁi:@éT%h‘a 1.39 0.046 8 6.42 i WA AR A A

3.2 S &EHFIFRRS M E £ K ISFRA T
I3 TP F1 ALB % i 2 [R] 2 e s 9y 1k 9 3
Jo ARG B, o Y T R R LR AR T
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Effects of Compound Enzyme Preparation on Performance, Serum
Biochemical Indexes and Cecal Contents Metabolomics of Yili Goose

WANG Junhua' YANG Kailun' GULNAR Baki' PENG Xiao' ZHAO Xiaoyu' WU Yingping'
FANG Shubao' DUAN Yuqing' MEI Zhiyong' LI Haiying'® CHEN Guohong®"

(1. College of Animal Science, Xinjiang Agricultural University, Urumgqi 830052, China; 2. College of Animal Science and
Technology, Yangzhou University, Yangzhou 225009, China)

Abstract: This experiment was conducted to study the effects of compound enzyme preparation ( main compo-
nents were protease, xylanase, cellulose enzyme, mannanase, a«-amylase and prolan enzyme) on perform-
ance, serum biochemical indexes and cecal contents metabolites of Yili geese. A total of 200 Yili geese aged 4
years old with similar body weight and good health were selected, and were randomly divided into 4 groups
with 10 replications and 5 geese per replication (1 male and 4 female). The geese in control group were fed a
corn-soybean diet. And the geese in trial groups 1 , Il and Il were fed the same basal diet with 0.2, 0.3 and
0.4 g/kg compound enzyme preparation, respectively. The pre-experimental period lasted for 7 days and the
experimental period lasted for 38 days. The results showed as follows: 1) on the performance of Yili geese,
compared with the control group, the laying rate of the trial group II was increased by 25.78% ( P<0.05),
while the feed/egg was decreased by 21.72% ( P<0.05). 2) On the serum biochemical indexes of Yili geese,
compared with the control group, the total protein and globulin contents of the trial group II were increased by
21.51% (P<0.05) and 30.61% (P<0.05), respectively; the aspartate aminotransferase activity of the trial
groups I , II and Il was increased by 69.85% ( P<0.05), 41.26% ( P<0.05) and 49.02% ( P<0.05) , and
the alanine aminotransferase activity was increased by 34.78% (P<0.05), 33.78% ( P<0.05) and 40.80%
(P<0.05), respectively; the glucose content of the trial groups I , II and Il was increased by 55.61% ( P<
0.01), 55.81% (P<0.01) and 38.02% ( P<0.01), respectively; the total cholesterol content of the trial
group II was decreased by 15.97% ( P<0.05) ; the low-density lipoprotein content of the trial groups II and
IT was decreased by 37.66% (P<0.05) and 37.01% ( P<0.05), respectively. 3) On the cecal content
metabolomics of Yili goose, a total of 5 530 metabolites were detected and 21 differential metabolites were de-
termined in the control group and compound enzyme preparation group ( trail group Il ). The relative contents
of 12 metabolites such as N-acetyl L-citrulline, pregnenolone sulfate and L-citrulline were significantly up-regu-
lated (P<0.05) , while the relative contents of 9 metabolites such as N,-( D-1 carboxyethyl) -L-lysine, 5-me-
thoxyindole acetate and ( R) -lactate were significantly down-regulated ( P<0.05). In summary, dietary supple-
mentation with 0.3 g/kg compound enzyme preparation can regulate the contents of serum glucose and the total
protein and the activities of enzymes related to protein metabolism of Yili geese, also it can improve the lipid
metabolism ability. In addition, the dietary supplementation with 0.3 g/kg compound enzyme preparation can make
significant changes in 21 metabolites and related metabolic pathways in the body of Yili goose. At the same time, it
also can strengthen the metabolic activity of the intestine, and improve the utilization of nutrients, and then im-
prove the performance of Yili goose.[ Chinese Journal of Animal Nutrition, 2020, 32(4) :1693-1703 |

Key words: Yili goose; compound enzyme preparation; performance; serum biochemical indexes; differential me-
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