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CREERR) Fror b W4 o NS A IR S AER PR E (BRBART - 1998 5 424 » 2004 ;5 Crane,
1997 ; Macedo Freire Alcici, 1997) o WEBKIHERICIRAFANEERE ~ FE S - A MR [R] 10 2 42 S M
Bk FR9EER (B% > 1999 5 B » 2002 5 Ghisalberti, 1979 ; Marcucci, 1995 ; Woisky and Slatino,
1998) » Hpisrthérfa s RE (B 0 1997 ;5 & » 2002) »

N R LBIR Y B A 2 (B4R - I > DARGIEAKR S ~ R B AE 5 BRTHIgI A= rby
T AERPE A ECRENEER WA AR RS RN ~ DI R B E R Gl

1996 ; 5% » 2000 ; Ghisalberti, 1979 ) - Marcucci (1995) fEHEBZHIWI&HE Q&% EYE » H
HEE RN S AR R BIOREIETE - M EREER ( (flavones) - Al (flavonols) - ¥
Feli (flavonones ) MIEKelfE (flavononols) - Fy#[Brhix HAEEE BLH IR EVIME DB 2500 -

K (2008 ) Fi5 i A2 i T RARAY BRI I s R » DR A IS b R e )T » LA
A REERPUE R fEEE - DIREEY R & - HEHATSEAERNEZE 1 - - HBIBREERA
% S BRFESL - SRS T B/NRPVE 26 DU AL IR AR Rl B9 R (HURCE » 2001) 5 i
Bh—EAZURecYE - HFran Ay g E s TRa R )] ~ il - g - HA -
POWE K PTELEE (E 0 2000 5 {# - 2001 5 225 » 2004) -« (Kt - AGAES 5 AE 5% A ke o 7 e
JBZEH I T RS R MR R B BRI % -

MEERTIIE

1. SEBEAEI B
AGABERE A L MR IBAE I EL I I E R - LB TR PR IR B E R ERRIE - LL 95% WHRGEEIL
& (HE > 2002) - AT 1:4 LGB 2R & R ETRHRIIY)

IT. FERENY)

EREARE DUROR- KGR Ry 1 (A0 1) Friffic - 1808 0~3 ElRFERETHEAE 18.7% KAQ
HHE 2,886 keal/kg (Vk > 1988) - FASEERKTRRFMEI TR HH - 20 R B IR CRESINIEBZERY
1)~ BN 100 ppm SEEAEHLYIER I DU AN 200 ppm SEEAZAIFRIEH - HET = (8 R -
TR M = > FEE 20 £ QORS 0 HET 180 £ 3~10 Hik LAEEFESAHESE
16% Je AAHAE 2,700 keal/kg - FRERIHAER H AU - BURHELROKSRIERTT -
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Table 1. The composition of basal diets

0~3 wks 3~10 wks
Ingredients, %
Yellow corn 64.53 63.20
Soybean meal, CP 44% 22.20 14.00
Wheat bran 5.00 17.00
Fish meal, CP 65% 2.50 2.00
Yeast meal 2.00 1.00
Soybean oil 080 e
Limestone, pulverized 0.80 0.15
Dicalcium phosphate 1.20 1.70
Salt 0.30 0.30
L-Lysine 0.10 0.15
DL-Methionine 007 e
Vitamin premix * 0.30 0.30
Mineral premix ° 0.20 0.20
Total 100 100
Calculated value, %
Crude protein 18.7 16.0
ME, kcal/kg 2,886 2,700
Calcium 0.92 0.91
Available phosphorus 0.37 0.36
Analyzed value, %
Crude protein 18.9 16.1
Gross Energy, kcal/kg 4,212 4,062
Calcium 0.90 0.89
Total phosphorus 0.67 0.65

* Supplied per kilogram of diet: Vitamin A, 8,000 IU; Vitamin D, 1,000 ICU; Vitamin E, 25 TU; Vitamin K,
3 mg; Thiamin, 3 mg; Riboflavin, 5 mg; Pyridoxin, 3 mg; Vitamin B, 0.03 mg; Ca-pantothenate, 10 mg;
Niacin, 50 mg; Biotin (1.0%), 0.1 mg; Folic acid, 3 mg; Choline (50%), 1,000 mg.

® Supplied per kilogram of diet: Mn, 60 mg (MnSOj * 4H,0); Zn, 60 mg (ZnO); Cu, 5 mg (CuSO4 + 5H,0);
Se, 0.1 mg (NazSeOs).

m. HEEH
(1) BkLZ —MALEE R K AOAC (1990) Al /7ikor#fr -
(il ) A FMERE © 3 5lIH% 3 ~ 7 B 10 SEERHS - HIENREEhIE B Ric skl FIRHIR R R > I
ST DU BRI R (BRHR R/ E) -
(ifi) FE#e MR © 2R 7 B2 10 BRI - S EAERIER A RS 1 & TR MEIREE -
(iv) BB REEIE 1 10 SHEERRS - REVNESUERTBY - ETEEWTAREE - 15
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AR R S < B IR IVBENR T 4805 ~ 2205 BOlllE - RIS E R B im BT IR 2 o /)
IEAHRRR I 10% ks B A i E 24 /NRFER A - DAITIREE 2 282 (50~100% )
HETTRER IS KR > PSR ~ IR - SBRBRAREE LR (Haematoxylin
and Eosin, H. E.) AfNEESE - FOEEEAISE (Olympus S2-CTV, Japan) Je Sk #g#l
o FYUIFER 10 B/ NERERE - T - FR - W - e R LA
JEEE - HIERHEREZHUni e al. (1995) Frafe (400 1) - 85 IR EE [Hn - DU
EMA (lamina propria) R FEHEHI R © MEBEEHHRE L ~ TR EEREIE K
BRR R B —WEHRE I R WA BT U i R B
PR R R AR W T P A B B B R U 2 L Z R LA R s e E LA MA 2
BRI 2 P B R B e - 5 SRR R v S BRI e R R A LB

Lamina propria

Enterocyte

1 AR -
Fig. 1. Structure of the villi. Villus height=a; crypt depth=b; villus width=(c +d ) /2 ; villus

area=(c+d)/2 X a; villus perimeter=e.

V. #EFoAT

BRI S EORMEHEE R SCRI I BERT 04T /4% (statistical analysis system ; SAS, 1988) EfTif

ot A — Mt R =(RE P (general linear model procedure, GLM ) FETTEE 77304 » FELUKT
AN TFEEZE 2% (Tukey’s honest significant difference ) Fhlik iz B [ 2 58 2 B3 ( Steel and
Torrie, 1980) -

FESR AT AR

L. ARMIR

R PR NN [E] & BB AV LRSI R FIANERE 2 - R T Kl 0 HERRF IR

HAES R I [ - IR R o kG (2008) f5HIARE 3800 ppm= EAVIEBE YIS 0~12
e ARG < B BRUCE IOR © ARBR KRB Z AR - WIFERUR - L HEEHERE B B
AP B TR R A R R M R RSB SR R B, - (A 2 S SR ] e 38 Fee T il sk 2 (it B 36



MESHT BRETE TR PSR MMk fiRE 211

2008) o GRS INL R L SRBEFE Y B AR S S B B 2 K G E I SRR ORI A
T~ Bl KERERAEARIUK - BBRINE k@SR AT T 28 MARE 5 -
K (2008) f5 B E R - BB - B E R AT S BT AR ARE DU H & i
BZEAR RIS - R E A FE A MEEIEEIZ R - B ERF SRR A R AR 5]
AETTAIRRRARS -

2% 2. GURE PRI AR AR A R IR s

Table 2. The effects of dietary propolis extract supplementation on growth performance of mule ducks

Propolis extract level, ppm

Weeks of age Control SEM
100 200
---------------------- Body weight (g/bird)----------------------
0 45 46 45 0.2
3 748 743 744 9
7 2,494 2,509 2,482 25
10 3,296 3,184 3,284 33

0~3 109 108 106 2
4~7 212 205 206 3
8~10 217 237 236 5

0~3 3.27 332 3.30 0.05
4~7 3.40 3.25 3.32 0.04
8~10 5.75 7.67 6.27 0.47

B AR A [F] & R B A T AR R R R S BRI R 2 S % ANk 2 o BABEREIRER
R 0~3 R T EIRR AR B R R M 2R 4~ T Bl E RIS HIRE R 205~212
g M - REEHHM AR R 5 M 8~10 HlZ LERINHFR R 217~237 g 2 - it
FAH o K (2008) FR - GTE AR H AR AR R EEEE PR AR AR
B ZAEL - 0~3 E 1R BPRHEHRRIEAE 3.27~3.32 [ > SRR B R © 4~7 Bk
Z MGGV RRANTE 3.25~3.40 2] > HERHIH MM EREE 2252 5 M 8~ 10 HEik s IR
BRI RER L 5.75~7.67 Z[A] - AR A BEE AR - K (2008) fEHIEREEETE TN 0 ppm
200 ppm ~ 400 ppm 2 800 ppm ZEEBZLHNY) > HpREIHH < GTRHE ORI 2 R AR R
B Z AL -

. FEHEEik
BTk R IR [ B BB AR HU Y L RIS AR IR < s ANk 3 - BABRRE RIS - BB
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S > A7 R TR B RGAE 77~T79% M > BRI MR 10 82 %
WS H B SEREEAE 78~81% L[] » i M REREE A5 - AT EEERE Y - 7 Ak
TSGR EAE 2,520~2,675 g L[] - BREEAITE 1,954~2,041 g L[] - ML ha BEAH P 2
BRF S - 1 10 e H NSRS EEAE 2,425~2,760 g L[] - BRET 200 ppm SEBAENVYHHAHE
BEIRHE (P <0.05) - HE=FBIIREIGEHRIEE (3,181~3,416 g) AWA—B > WREKLEE
FIREREEAVKTR - EIRIEE YT - 7 Bk T IR E DRI S 7R IN100 B¢ 200 ppmigfBAEHY)
A EH RS (P=0.054) > HogBEARENYRIIRERISETR 37 ¢ - SR 52 ¢
MAE 10 8 T FENSHIENRE T 35~49 ¢ ZIH > ZEFHM A EEE 22 5 - BUR L HEIRRIEE
IR B > BRTIEB AR IR IS EIRIEE - MK k38 (2008) BFZEREUR > LZEARE S 400 ppm
BRI L BiRE » TWH BRI T = BEES ~ EER S R A EREIRER G I (AR
RNz 52% 5 5155 (2006) DUEEEME S iS GE A B An R BR B S B 2R ) (0oR1b) Btk - v
VR AL T o = PR S 55 R S i v M v A M 2 1 B A IR R 9 el (HDL/LDL) - ARG
FIEBAEY) BN ENENE B R OR - FEEE IR - SRk & S R P s A 1P
W1 1 B — R R ARRS -

73 B PGB R IR R IR L S

Table 3. The effects of dietary propolis extract supplementation on the carcass characteristics of mule ducks

Propolis extract level, ppm
Items SEM
Control 100 200

7 weeks of age

Body weight, g 2,675 2,520 2,522 53
Carcass weight, g 2,041 1,954 1,976 36
Dressing percentage, % 77 79 79 2
Fat pad weight, g 52 37 37 3
10 weeks of age
Body weight, g 3,181 3,377 3,416 86
Carcass weight, g 2,425° 2,619% 2,760° 73
Dressing percentage, % 79 78 81 2
Fat pad weight, g 35 49 48 5

® Data with different superscripts in the same row differ significantly (P < 0.05).

. f5iEHiEllRE

B VR I R X U 10 Al BB+ 2150 - 21 OlE e 2 > 2515140
F 4 o I IR IE R T DUBR A & 1 R A AU s B R SR O IR R S (P < 0.05) » 2
W&+ IRIBHESE - AR KRR & R B f 0 2 22 5 - Hampson (1986 ) FEHIRE
e/ NEHERER AL » B E R I 52 SMEIR 38 2 B E B BRI B - I e o R I B AR R IR A6 9%
FIETEREAR - IO E A B o DR B E S LRI - EBRE AR (crypt
cell proliferation rate, CCPR) fZ/Ef - JRESERIE BE NN - BRE R R whor R AR A2
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TR B HT (Pell ef al., 1992)  » ARG B oI5 i 6 28 L S LA o )52 R 2 DU IR B = Ay (P <
0.05) » 7 e J8E B 0 8 JEE Py EE B L 235 e B A ) B M PR B A A BB = (P < 0.05) = Sieo et
al. (2005) $i5 BRI 2R BE B B2 = B R L BR IR e 2R BE Z LR AEL > R0 ml ke i ek i M B 52
Ko WFORBIRE TR B A5 - ARIRRL (2008) AUEBEAER - AR SHEH B BT
B iR E E SR - HR RIS R Em A R TGS - B4
BRI B AR R R E IR E R R AR D -

7 4. GfRPIR I RBAEE A E 10 JEie /0 AR EEIRE L

Table 4. The effects of dietary propolis extract supplementation on the villus morphology of small intestine in
mule ducks at 10 weeks of age

Propolis extract level, ppm

Items Control SEM
100 ppm 200 ppm
------------------------ Duodenum ---------------eeeeeeev
Villus height, £ m 947 891 979 33
Villus width, g m 114° 126 127 4
Villus perimeter, ¢ m 2,019 1,920 2,047 65
Villus area, m? 114,547 122,069 124,027 3,611
Villus crypt depth, ¢ m 239° 216° 230° 10
Villus muscle depth, ¢ m 397° 302° 292° 16
Villus height/crypt depth ratio 3.96° 4.13° 4.26" 0.12
------------------------ Jejunum
Villus height, ym 648° 642° 704° 21
Villus width, ¢ m 110 111 108 4
Villus perimeter, ¢ m 1,437 1,399 1,510 56
Villus area, g m? 73,301 73,622 84,029 4,649
Villus crypt depth, ¢ m 176 169 173 7
Villus muscle depth, ¢ m 306° 255° 243° 11
Villus height/crypt depth ratio 3.68° 3.80% 4.06 0.12
Ileum

Villus height, ¢ m 648° 642° 704° 21
Villus width, ¢ m 110 111 108 4
Villus perimeter, 1 m 1,437 1,399 1,510 56
Villus area, ¢ m’ 73,301 73,622 84,029 4,649
Villus crypt depth, £ m 176 169 173 7
Villus muscle depth, ¢ m 306" 255° 243° 11
Villus height/crypt depth ratio 3.68° 3.80% 4.06° 0.12

® Data with different superscripts in the same row differ significantly (P < 0.05).
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EIEFEBWT » NEHESE IR EREHEBYEREVEREVIRG  SEaEREs » H4
Rl HBAW 52855 (Pluske et al., 1997) - AGRESTEZ2 IR AR RS RAUR - 1A 10 JE#R -
FHRZ2 SR T = LLE 200 ppm BEBACAY)GREIASR S (P < 0.05) » ZEMERE - B -
AT e JU G R P J7A % Bl A R RS 22 B 22 G NG B LA G T FU L R 3 o Lt g o LA
J2 (P <0.05) - WEERRAE 200 ppm I RALIY) )R B AH B0 18 B HEAESE M 22 I 1 B o LR s R
JEERHT (P <0.05) - Tji et al. (2001) 5/ NG EERA AN 2R G AT T - IR R Y
INZTRA R L R MRS H 2340 > K AR AR S T o r T (LB SR TS AR AR - U NS
1 P B S R LU mT DU FERG T R T RE - 2R et (2008) WZERH - R ETRE R AR IAEY)
RIS A GRS = e G2 (ISR ISR AR RS R - R
% 200 ppm BEBFEHNY) ] SN EE 22 G I B 2 S HE Bk e o B B R T R R 2 L

A 10 SEERE > FFEIEEHENRESE - EE - BR KR 2 H R RSB A E
e B A R P R 2 1 G B IR R ~ WLIAJE B B = e B 5 R 1 LB 25 B
B MR 2R (A3 4) - R (2008) ZARBEEEUR - PAHERIRE IR e P v ) ) e

GRS BN SRS R (A UGS S R 2 L - BR A
A SEMER B IREUR - ARSI e do#-+ 1805 e 2 TURE » HAER ek
iR E R &E- )& (dose-response) ZFHfR -

Noy and Sklan (1995) fEINEEMER B SR E BN B E# b - BNV EEEFIRERER
ERIF IR RS A - LR/ NGBS 4 RERREN R FlEEHE 5
B R EFRWICHEFE R RES) - P EMENEEUMEEERAIESZ (Hill, 1971) - L
BEHN - HEERRRR - GIREA/ NG TR EHE T - LHERAHES/ MNGRESE -
fE AR A G B A B KR TR R I PR SO IR &2/ NG R B 2 B o BURE - (HA R UGB E 2 AE R (A
2) e

+=A
(j=1=:0

FH Sl B RS - R S B < B R B U LR IR IR R B e B R MERE - {H 7
RIS E IR E R AR B2 b > PRETRE TR INEB AR SGE 10 BEISE+ 1
1 S22 e L BT > BLIEEESSCR DIEREA & 200 ppm BB AN Bl L WG S 1 DR

Abad]

AGRBERI T RS T R i SRy (96 RE-2.2.1-55-L1(1)) - ABEIIRIRSEMGE SR ~ 5
2~ BaEndk ~ BREEMS ~ SRTESEN ~ SSRGS ROCE R - FRLEEE -

e

LA ~ AEEDEG ~ BRI - 2004 - 7RISR - HEREHRE - BB > pp. 327-355 -

IR ~ FEESR - 2008 o HEYITNINA]E A HEAE R MERE R ETEIRE BRI - R EEi3T (YT |
296 °

ILTRE - 1988 < IREEROFEETM - B EERERESR - Gt -
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HERE#EE ~ JSCH - 2008 o BRRARINE EIEBAIYIE M4 R R Bk e 2 - hE 3T (0
Fi) : 257 «

HHRE ~ ZHES, ~ AREE © 2006 o ZORIEBEFEER M SR IE A ENEE B2 o rREIERR A LT
BT pp. 53-54

IRFEHL © 2000 « DIHPLCH: Bt E B 2 FH i) E « B o BT RBHIRE: « JR

BRHESC ~ AT o 1998 o BT RAR AR AL — IR - BHEAIRR48 © 51-60 -

BRiEA: 35 © 1997 - BRET LI 2 BRI B & - ZRIERIEL2 © 40 -

KAk - 2008 © ﬁil*%qjiﬁbﬂﬁﬂg*fﬁ%%iﬁ']‘ﬂﬁz%g TR B e BT B T
BT S (REEEE) - TERbREREG S AT - B - pp. 12~1-12~9 -

D - 2001 » VE%EP*EEEFJ%EZ@J;E&E# BRI BT o RS - BV EREHRE: - B

% o
AR

ﬁf ° 2000 - BN AL IR © iEEESC - RAAZFIEEEREE - A -

JENTES © 2002 o AN[FEIZ B I A S I I BUBNS 1 S EDPPH H FRARIEBRAE ST - AR SL » BOZ
mﬁiﬁﬁﬂ ° LT -

FHIRNIRZ = 1996 - WEBEYISUTAFIIT » RALEA122  41-45 -

BB 352 o 1999 - SR SRR EATAAR I ST - TP ERIEES0(3) © 31 -
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Abstract

The purpose of this study was to investigate the effects of dietary supplementation of propolis extract
on growth performance and morphology of intestinal villi in mule ducks. A total of 180 three-way crossed
mule ducks were used in the experiment. The diet containing CP 18.7% and ME 2,886 kcal/kg was fed to
ducks from 0 to 3 weeks of age. At 3 weeks of age, these ducks were randomly allocated into three treatments
and fed the basal diet (0 ppm propolis extract); basal diet with 100 ppm propolis extract; and basal diet with
200 ppm propolis extract, respectively. There were three replicates in every treatment with twenty ducks in
each replicate, half male and half female. The CP and ME content of basal diet fed in the period from 3 to 10
weeks of age was 16% and 2,700 kcal/kg, respectively. Body weight and feed intake were determined at 3, 7
and 10 weeks of age for measuring feed intake, weight gain and feed conversion rate. At 7 and 10 weeks of
age, one male and one female birds were randomly selected in each replicate for carcass trait determination,
and the morphology of intestinal villi were also examined at 10 weeks of age. The results indicated that body
weight and feed intake among the groups were not significantly different. No differences on feed conversion
rate among the three treatments were observed. At 7 weeks of age, there was a trend that ducks fed the diets
supplemented with propolis extract had lower fat pad weight compared with the control group (37 g vs. 52
g, P = 0.054). However, at 10 weeks of age, there were no significatnt differences. The ducks fed the diet
with 100 ppm or 200 ppm propolis extract had wider duodenal villi and those fed diet with 200 ppm propolis
extract had higher jejunal villi (P < 0.05) at 10 weeks of age. The results indicated that ducks fed diets with
or without propolis extract had similar feed intake and growth performances. The fat pad weight of ducks fed
propolis extract had a trend to be lower at 7 weeks of age. The dietary supplementation of propolis extract

also changed the morphology of intestinal villi in ducks at 10 weeks of age.

Key words : Growth performance, Mule duck, Propolis.
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