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A A BRI R . T 7d, B 42d. SRR D TARPREM P HREERE ST
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fi 3 4 (P<0.05) ; [NAKFHHMERZE ST RAMN T4 (P<0.05) ; FAMEIHELERNSEE
(P>0.05) o 2) XFHRAASIRIGH M FERTISH BIAE, B, PAE, PiphR, S,
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(P<0.05) 5 I 4 s s AN G g % 53 v T IRALRITTIZE. (P<0.05) 5 [T ZH M i 3 5 3 v 1 ¢ AL
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HAMMLE EEE m TXRAM T4 (P<0.05) . 4) MAMFEEHEER (TC « Hili =i (TG . k%
FENREE (LDL) AJRFEZA (UND & REMT XA (P<0.05) ; T Z4AN T4 ik e % FE IR R E
(HDL) & EE & XA (P<0.05) ; FHMMGSEH (TP) « AEH (ALB) . Bk
H (GLB) FaEAEEKL (AIG) ZRAEE (P>0.05) ; [THRMIIHKIMBERHNEEAR (ALT) f4
TG (AST) iEME s T T LA IR, (2R A3 (P>0.05) ¢ T 4UF0 1T 4 M iE st s Relg (ALP)

TR TR RRALRII, HERARE (P>0.05) o 4 BT, EfREHERINGESIE s Re 4K
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PERE. &% B K BAMIE AR, HrbiEsin 300 mo/kg B7E sl O ROR 4
KA HEEMR: MR AKYERE: BREKRE: MIEENIER
KT S835 SCHRBRIRAS : YT

A ETE (Medicago sativa L.) 52w U2 EAE G RHEY), BB B H5E, Jit g
Pz B RS, HEFRNEF RIS S FEEYR, 7E 3 E PO R R U, SR8 A 1 B U
CRRNH RIFAERTSRIIUH , & A58 8 AE B T AR P At B ofe b 5C v AN B AR . 1 54 7
(flavonoids) {4 i 15 B AEMINEVE R 7> 2 —, AE—E R BT WX & & IR AR REAE K oeas IR 14 ot
ASG R G2 D)5 E ), B 3R A I E SR FalRR T S N 4 Bk v] DASCE AR S U SR s i . oK
FHEAFEEIE /N SRR AN E e e B, TR MR /DN PR AR AR BE S 0/ B R S AT R
PEGIZTHREAAH — E e MM BGE . WERYIBER . B RASIAGSESY)_EA SR FEe1,
AEL K4 M1 R () SR RFF 5 1R AR o 7 2 0 FE I 7 R e, SR AR I8 A 5 AR 7 P
an A, B S AR PR TR L R TR EL Y B S SR AL AR B I IS K E E
BB FEHRT 7 M IE AR RE L & B R B LTS A AR BORE N, D9 T 4 o ARG 2 b 5 PR ) B
RO 1 B IR B BB AR o
1 MESTE
1.1 R S5

e 1 HER MG AR B M 7 iR BCE R A ), WHUETRE] 21 He#47 k5. &
T . SR COp MlIm AR, L mdiliil iR o B At A A O EEEE , 45 s
HEN 81%. WX EE AN E U7 %S I OCR[12] -
1.2 Rt SR E

R8T 2015 4 4—6 HAESIN K2 2057 S ) He 7 M B R B IR A I #3647 . ik H 240 K 21
H R REAME NS ARG, RHRE RS, WL 4 A4, F4 6 A58, §MER
10 R, xR A sEat i, RO (0. . 4L Z2» BN In 150, 300 A1 450 mg/kg i 7 5 i
RIS AR, e rh &0 20 5 4 S R L) S6 TR & T RO AF i TR L, SRS IR PR A . SR & N
W LR, NLEEL BHRESYOK, B, IR R AT R fit. Bl 7.d, st
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55 1~2 RIUMERERIAAR, 26 3~5 Ri% 1/3 I HR A 2/3 FEAb MR AT ELIiame, 28 6~7 K% 2/3 ke 1]
FRAN 1/3 Ferfiial i L e, k5640 42 d.
BERHUARR DA EOK- GO Bl R, 22 NRC (1994) #nifE, BiHEFRACT AR SO 1R, H

HESE TR WAL 1o
&1 Eaba A g BB AR (T Ab)

Tablel  Composition and nutrient levels of the basal diet (air-dry basis) %
J5#} Ingredients &= Content B 7% /K°F Nutrient levels? & Content
Fk Corn 51.50 HEE ME/ (MJ/kg) 10.95
M1 Soybean meal 23.00 FEHAR CP 16.42
%k Wheat bran 10.00 FHer4E CF 5.58
M E Oat grass 8.00 W EE 3.07
i Limestone 1.50 5 Ca 0.97
IR A4 CaHPO, 1.00 S TP 0.61
Tl AL Premix?) 5.00 HEAMR Met 0.40
4t Total 100.00 BER Lys 1.03

DR AT o AR The premix provided the following per kg of the diet: VA 1 500 IU, VD3
200 IU, VE1251U, VB;124mg, VB,5.0mg, VBs2mg, VB1,0.01 mg, MR nicotinic acid 65 mg,
D-iZF# D-pantothenic acid 15 mg, " folic acid 0.5 mg, 44 % biotin 0.2 mg, AH#H choline 15 mg,
Fe (as ferrous sulfate) 90 mg, Cu (as copper sulfate) 5 mg, Mn (as manganese sulfate) 95 mg, Zn (as zinc
sulfate) 90 mg, | (as potassium iodide) 0.5 mg, Se (as sodium selenite) 0.3 mg.

A T AL, HANS{E . ME was a calculated value, while the others were measured values.
1.3 fEbrillE
131 AKrEREfER

FERIGIIA], 2> BICE 28, 35. 42, 49, 56. 63 fil 70 H#A 4K 08: 00 547N REi% 4% HE AR = (151

6h) , Git&HAREIGH HREEIYERGO, 1R H K& & (average daily feed intake, ADFI).



) H 1% = (average daily gain, ADG)F1#} E Et (feed/gain, F/G).
132 JEF MRS

7 70 HEHRIR A5 R, B4k 12 RIg#T S (BAEE 2 3D, NSk E. 2R, F
FEE PR, BRVLE. IRE., Ry ESERs, TEER. @R, kR, M. Bl
HAERE RS

JEsE 3 (%)= (BRI RTIEE) *<100;

Pl (%) = CREgREE/SEFNTE) <100;

IR (%)= (A B/ AT ED ><100;

ML (%)= (PTG ILE /425l B ) =<100;

BRI (%)= (PIMIBRALE /415 i 5D <100;

¥ 1 %6 (Y0) = [ i =/ (4 1 i 7+ i T )] <100
133 JEAHEE

AR BERRIIRE . DB (EBRNEYD « LB FEBE. RERTE [IRFE 4 il B AR & H f & JF
RS TEEL THEA S

JEASHEEL (%) = (AR B EEEATED <100,
134 MmisAAdEks

WEH 70 R, WEALIEE 12 A MREHEAT BERHCR MAF 10 mL, 3 500 r/min £5.0> 15 min fil &
137, F-20 °CLRAT

MFEAE S AR 37 M TP T4 O EAT R, DISE ARG S8EE (total protein, TP) « HR
i (aloumin, ALB). ®EkZ [ (globulin, GLB) . [ EKEL(albumin/globulin, A/G). %374 % & [ (alanine
aminotransferase, ALT). 735 4% % i} (aspartate aminotransferase, AST). Bl EBEERHE C(alkaline phosphatase,
ALP). JRZEZ (ureanitrogen, UN). & JH[EEE (total cholesterol, TC). Hih =g (triglycerides, TG). /&
EENgE A (high-density lipoprotein, HDL) A& %5 g & (low-density lipoprotein, LDL)
14 Gttt

I SE ) Excel 2007 #EAT WL ALBEAR G KH] SPSS 21.0 Ziit# kAT # K 3= 77 2 70 M
(one-way ANOVA), Duncan [Ki%iEAT 2 B LLER, 150 54 LIP3 Hrifk %2 RoR, P<0.05 N7 R &M
FIWARHE o
2 R



2.1 ETESEEAXT 28~70 His M R LE KA RE (I
R 2 7750, [ARPREMFE HREEEEm T HAM 34 (P<0.05) ; [MARFHHEELER
TXRRZAAN [ 2 (P<0.05) ; SAARIE L ZE AR (P>0.05) , {HITH&HMK.
MACRIGLE R RE, EE IR IR 3 s MRS I A Kb me, b LA M BUR BT
%2 HEiEEEX 28~70 HH M #E £ K E A B H

Table 2 Effects of alfalfa flavonoids on growth performance of Yangzhou geese at the age of 28 to 70 days

TiH 5] Groups

Items X} H#& - Control I I 111
¥I1E 1BW/kg 1.2140.04 1.2240.05 1.2240.06 1.2340.06
KE FBW/kg 3.1840.14P 3.2040.26" 3.4240.13° 3.2540.19
FHIH K& & ADFI/(g/d) 245.17432.71° 247.25423.63° 258.80+433.312 248.94426,570
FHH I E ADG/(g/d) 46.9024.01° 47.1443.97 52.4243.88° 48.1043.73%
BIEH FIG 5.2240.98 5.2441 65 4.940.62 5.180.58

AT HAR AN A /NG PR R ZE R R E (P<0.05) , MFESGFEERRZFARE (P>0.05) .
hESGE

In the same row, values with different small letter superscripts mean significant difference (P<0.05),
while with the same or no letter superscripts mean no significant difference (P>0.05). The same as below.
2.2 EEFEART 28~70 H 47 )M RE = 1k RE AR

2 3 AN, X HRAM RIS AR BIRE ., BER, PPRE, PR, FE,
AR BRI AL 22 2 A B2 (P>0.05) ¢ #%alge: 25 1) 1 JUL 285 R g L 6 5 Y6 285 v T o) R 4.
(P<0.05) , i IT e 1 AR0MENE B AN GG 2 B35 v TR IRALANIITA (P<0.05) 5 ITAHMIIRAE &

-

SEETHRAM [ 4H (P<0.05) , MHSIHAERAEE (P>0.05) .
MAIREG 25 Bk A, B A B S INESCE T MRS 0 i R 2 e Reda bs, o T4 R 8CR e e
*® 3 HEHETA 28~70 HE 7 N H B £ M 6k 0y om

Table 3 Effects of alfalfa flavonoids on slaughter performance of Yangzhou geese at the age of 28 to 70 days

i H %] Groups
Items X Control I Il 11
SERTYEE Slaughter live weight/kg 3.2140.36 3.2240.51 3.2940.40 3.2340.48



AR Slaughtering weight/kg
JESEZ Carcass ratio/%

F i Semi-eviscerated weight/kg
erg 2R Semi-eviscerated ratio/%
4 Eviscerated weight/kg
4% 3R Eviscerated ratio/%
BEWLE Leg muscle weight/g
BEALZ Leg muscle ratio/%
ffJLE Breast muscle weight/g
fEIfLZ Breast muscle ratio/%
JlEiE & Abdominal weight/g
JEE= Abdominal ratio/%

fiz-& & Tibia weight/g

2.3 HfEEEExT 28~70 Hid MR E KB
H2 4 75, SR 5%
AR, Hoep 14

YRR T 2H (P<0.05) , HSIHZERAREZE (P>0.05) ; [THRMIIHRIALE =8 &S TX

2.7840.31

0.83#.16

2.2340.48

0.70+0.03

2.0140.27

0.60+0.03

250.5849.52

12.4441.08

183.77+12.54°

9.3840.14°

48.04425.31°

2.1940.92°

48.5748.43°

=4
52

2.8540.47

0.85#0.17

2.2440.29

0.69+0.03

2.0640.43

0.6140.04

254.86+10.54

12.50+1.36

222.16+15.832

11.2140.452

55.53420.96°

2.6540.722

49.93+10.55°

41 (P<0.05) , HITAMIAEZERAREZE (P>0.05) .

2.7840.34

0.8740.15

2.2840.34

0.6940.03

2.0240.31

0.6140.03

260.11+11.67

13.2641.95

235.16+19.252

11.7540.742

51.57418.49%

2.5140).74%

62.14+12.932

2.6840.40

0.83#0.17

2.1840.40

0.6840.04

2.0140.38

0.6040.04

259.0049.34

12.984.32

223.51+2.712

11.2040.642

47.73413.66°

2.0840.63°

54.60412.58%

BRI OIFE. AFREMARE E LR EEZS (P>0.05) , {H I ~14%)
BRI E S E m TR (P<0.05) 5 [TAHAMEKREELZ ST

MRZHAN 1

MRS A RRAE , EAE PER 7R INAR i 1 M BE N IR % B 8, U W O 47 M8 P IR 4 B 11
ARMKEA —E RS, o BLITHRR R wdf

* 4

E A5 E A 28~70 M EE EMW

E/
/sré

Table 4 Effects of alfalfa flavonoids on organ weight of Yangzhou geese at the age of 28 to 70 days

TiH
Items
DJEE Hearth weight
HFAEE Liver weight

S Spleen weight

XFHE Control

21.8943.21

74.2538.57

3.0140.73°

5] Groups

I I
22.2143.86 22.46%2.49
76.06+12.28 77.13%6.98
3.90+1.202 4.06+1.08?

g

I

22.1443.48

75.33+11.68

3.9840.782



VA IK¥EE Bursa of Fabricius weight 1.4040.49> 1.4640.46° 1.8040).522 1.6140.692
JILE & Muscular stomach weight 108.13+16.65" 111.68421.85° 130.05+22.182 129.89+21.302
i H & Gland stomach weight 12.994+.36 13.0842.09 13.5042.14 13.3242.47
2.4  ETEEERT 28~70 H A M RE I3E A= Ak Fa b (15
5 A, MAEXRAML, M5 TC. TG Al LDL & & B &ML (P<0.05) ; T A4
1% HDL & & 5 2 T X IR ALAIIITZL (P<0.05) 5 IT4LRNIIIZH A I3 UN 2 & 2 B T X B4R T 40
(P<0.05) ; A4HIEIME TP ALB. GLB & &M AIG ZRALE (P>0.05) , {HARIGHE =T XHE
41 AR RIS ALT 1 AST 3t T [ 4URIIR4L, (HERARE (P>0.05) ;5 1 4111141
& ALP yE M TR R AN, HZER AR (P>0.05) .
ARG S5 R K F, B S I B BSOS MG LI A AR AR I VE A, b T I RCR Sl
&5 HEIEEEX 28~70 H b7 M4 IML75 &£ 46 47 i i

Table 5 Effects of alfalfa flavonoids on serum biochemical indexes of Yangzhou geese at the age of 28 to 70

days

i H A5 Groups
Items XtH& Control I II I
JMEERE TC/(mmol/L) 3.9240.572 3.6340.43% 3.2020.62P 3.1840.47°
Hih=Fs TG/(mmol/L) 1.0740.272 0.8940.35% 0.7320.36P 0.9040.27%
A EREA HDL/(mmol/L) 1.5040.26° 1.7340.252 1.7640.40° 1.4740.230
K& EMEE A LDL/(mmol/L) 1.1240.30° 1.0140.34° 1.0440.27° 1.0240.33°
JRZFE . UN/(mmol/L) 8.1340.19° 8.0140.122 7.6240.13b 7.7040.15P

FHA TP/(g/L) 45.0844.39 45,2442 04 46.8945.52 44.7016.15
HZE&H ALB/(g/L) 14.3740.99 15.710.67 15.2841.25 14.404.02
BREA GLB/(g/L) 30.1143.65 30.5241.84 31.6244.74 30.3045.82
HEREE AIG 0.4740.04 0.5240.03 0.4940.06 0.4940.07
BHHER ALT/(U/L) 14.104.67 14.55+1.99 16.2741.33 19.70#.32
B EEE AST/(IU/L) 54.0048.58 55.45210.56 64.75+10.77 61.20+13.36
T PEEIREE ALP/(IU/L) 743.50429.86 748.30458.11 748.33427.25 742.50458.89

3 W ®



31 EfEHEN 28~70 H 47 MRG A KANERE

FRRA SV E TR A, RULEER (- RE ORI AEHZmATAE R RO OER,
LW FFR, AERE SRR A R MR, Re e A A KRR, TR A R,
S LT R PUSRE 0 SRS A A T DU AR T3 T - -2 B A A,
KAL) A BN o T3 5 SV R A ) AR b 8 I 1 8 B M S e, I — 5 I 1) 5 1k g 41
SRR, S5 R E TS A B e it T RRAS BEAER R B, S MRS AR A A H G, B
Xof PR A4 B P R JE IR TR ). HARSR AR UeIT s ], fEREA IR R 0.2 ik s i vy LA 25 4%
m RN (AA) RIXS I 5 3. Vb B 3R m kb b A L BEROAI I, AT e i 85 A BRI
A, RIS E R B MRS R I N0, ARRIe s RS FRESIRA — @ AR AL, FEFERR N
300 mg/kg B fE B SR T IGHF Y HOR R P A EAURE, HEER SRS, Sl
LRI B 4R R 38 v TR B AL, SXAT B2 DR DY s In £ F) 8 7 SR — e AR LR TMEER AT,
feidt TR, g TR, EAREEIRTUR RO N R 7R, & T MIgHE
KthfE. XH5REFEEG KSR ATL. DU ESIRRI, & B A E T8 7 IR0 AE 2 M B BTk
AT,
3.2 EfEHEN 28~70 Hid MRS H K B IR

8 A U5 A48 B 0 A R IR0 T A TR S AL R0 R A4 PR FFD S AR AC 7 FUFE R JFF A A LA
WA B AR T, AN R R B S S 45 5 . FL1E 1985 4F Rivas S5MNA Jyidk IR LT
HA] T IR AEXS B e oA . R IRER SR B WREYIA & i, RIS T-E B 2 st 41
HENEIREE, ZIERBREMNEN, SWSSGAR B WM, ARy mEA EEZMIER, 2%
PRBEAFAE I 8] (1R SR IR e ThRE RS e MR S e AT SE 250 200, L5 B9 in T ek B 2
FFACMBRY, (EHENUR R R . BB 2N e, LB A RIEKINLAEE, A EER
— R, RSB PA, AGREG T RN I R SRR i T RSO RSIR AL, O A
12 IR ) S B A TR IR RGN, I S N J5 B A 3, X AT BE T A B BE 1 IR SR A A
R UAE R BN, et 7 B ANE IRPE S AL B 78 0 A . LB AR B e —EVaE N A
&S, midEN SRR T, XATR R KDY 2 1A E SRR R R
3.3 EE HHEXT 28~70 MR MLIF AL AL AR bR 52

TG M TC MW s sy, Foar S il e 1 a3 rgmi e, A R GO, 3 B Ic,
WS M 7 O FH 2R, HDL B SR PR A /e U i i 2 42 B A A A, i 3 IR & i

8



R4, LDL &SRR, &8 SRSk, Aaliags RN, TS B N A
T#INEEIE TG, TC A1 LDL (& &, & 1 IfiE HDL & &, XUdWI7E—E R L ETE MR )i
I e 7 R R AR, g 1B R EEAEALAR N BUTR, AT T R . R DT SR S AR, A
FREP RN 150~450 mg/kg i 75 5 B AT B2 AR XS LG TP ALB Fll GLB & &, X5 ARG S RAHKT, &
B A S R — s 7)Y L P o G o AR R R T BETCAS R BE R, A R TR A I B B 58 B LTS
UN J& X & R ARSI 1 24y, & B i AR v] BLE R IS UN & & Rk )k, 1% UN
SR E A BB IR, PRARERR & B RS BRI E IR e R A R0 A o R A
XA EE A FRRMTE UN S ERES, (HYRIFEETEE, X5/ Ras R’ —3 3
PR VS I B A SR B T MRS BRI R, B T SR BB DA, i ALT A AST /23
WAk P BT R, A b 7 RUER IR 1 R B 1 T AR AR U iR A TR AR A, e
TS B AR R 2T ARG B I AL LT ALT A AST 5 AR EE B AT 3 s e
HZRARZE, AT e B US N 86 7 B A 5 e 2 0T L U R M Y 3 B TR I B 14 ALT F0 AST
2 PhEEE BRI B0, (EXI LRI A R IR . X5 TSR o R — 8. @H & EE
WK T, ME ALP ST, RAERRICER &, 4o M. i ALP AR, RAaMHE
PCEEBERR 1 73 fide, AR F SR UTARIE RO, AR 45 SR IR, T 4R TTZHIIE ALP 3§ 13 T 0 2,
Ui B S R AT PR L ALP RS TE, I EAS KBRS, JFRERAE — e e # g
B A A, X5 R BT S5 RBE AR AR T o (51 2 I v 5 A 0 T R R I3 A AR A R
M, HEARRIHLEAE R — BRI
4 %

28~70 HH47 M #E LR Hh V8 e 45 SR v] LLER m i M RS I~ 38 H R B i, FRIRRLER EL, )8 32 P fe
B ARBONUIIE AR R T AS REEH, HA — & MseE /M, b isin 300 mg/kg 187 BH B BOR BT -

EEPUN

(11 R EW e a5 1 B R SO [I]. & dh 5 R I8 H%,2014,50(1):9-13.

[2] RE/NSC JEBETT, TR, 55 A OB R A IR SR D0 SRR XS BEARE A R e AN 3R 20 B AR 1 52
Wi [J].VL 78 7 O R 2 5,2012(3):30-33.

[3] 2K DLEH, 2=, 5K 30 %, 55 1 S A Rt 78 0t R [3]. ok Rl #,2009,26(9):156-162.

[4] EFRW, EREE, SR, 55 B 1S SR TR AN INET 4 21 Bt XS A P R e L il T e 37 20 R I R 5
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Effects of Alfalfa Flavonoids on Growth Performance, Organ Development and Serum Biochemical Indexes of

Yangzhou Geese Aged from 28 to 70 Days

CHEN Yinyin! GONG Xiaoxiao® LI Guodong! LIN Miao® HUO Yongjiu* LI Shengli? ZHAO
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Guogi'*
(1. College of Animal Science and Technology, Yangzhou University, Yangzhou 225009, China; 2. College of
Animal Science and Technology, China Agricultural University, Beijing 100193, China)

Abstract: This experiment was conducted to study the effects of dietary different alfalfa flavonoids
supplemental levels on growth performance, organ development and serum biochemical indexes of Yangzhou
geese at the age of 28 to 70 days. Two hundred and forty 21-days-old healthy male geese with similar body
weight were randomly distributed into 4 groups with 6 replicates per group and 10 geese per replicate. Geese
in the control group were fed with a basal diet and the others in the experimental groups (groups 1, II and
IIT) were fed with experimental diets supplemented with 150, 300 and 450 mg/kg alfalfa flavonoids
respectively, and had 7 days for pre-test and 42 days for formal test. The results showed as follows: 1) the final
body weight and average daily feed intake of group II were significantly higher than those of the other three
groups (P<0.05). The average daily gain of experimental group II was significantly higher than that in
control group and group I (P<0.05). There was no significant difference in the ratio of feed to gain among
all group (P>0.05). 2) The slaughter live weight, carcass weight ,slaughter ratio, semi-eviscerated weight,
semi-eviscerated ratio, eviscerated weight ,eviscerated ratio, leg muscle weight and leg muscle ratio had no
significant difference among each group (P>0.05) . The breast muscle weight and breast muscle ratio of
experimental groups were significantly higher than those of control group (P<0.05). The abdominal weight and
abdominal ratio of group 1 were significantly higher than those of control group and group III (P<0.05),
and the tibia weight of group II was significantly higher than that of control group and group I (P<0.05). 3)
There were no significant differences in heart weight, liver weight and gland stomach weight among all groups
(P>0.05). The spleen weight of experimental groups was significantly higher than that of control group
(P<0.05). The bursa of Fabricius weight of group II was significantly higher than that of control group and
group I (P<0.05), the muscular stomach weight of groups II and III was significantly higher than that of
control group and group [ (P<0.05). 4) The contents of total cholesterol, triglycerides, low-density
lipoprotein and urea nitrogen in serum of group II were significantly lower than those of control group
(P<0.05). The serum high-density lipoprotein content of groups 1 and II was significantly higher than that
of control group and group III (P<0.05). There were no significant differences in the content of total protein,
albumin and globulin and albumin/globulin in serum among all groups (P>0.05). The activities of alanine

aminotransferase and aspartate aminotransferase in serum of groups II and III were higher than that in

*Corresponding author, ZHAO Guoqi, professor, E-mail: ggizhao@yzu.edu.cn
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group I and control group (P>0.05), and the serum alkaline phosphatase activity of groups I and II was
higher than that of control group and group III (P>0.05). It is concluded that the addition of alfalfa flavnoids
can improve the growth performance, organ development and serum biochemical indexes of Yangzhou geese,

and the optimal alfalfa flavnoids supplemental level is 300 mg/kg.

Key words: alfalfa flavnoids; Yangzhou geese; growth performance; organ development; serum biochemical

indexes
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