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H #R th 3R {8 40 43 34 38 22 AB Bl EZ A 54 N
AT R

(PERER £ HHP3T, LA 100081)

Of E] 216 R 105 ARdLetan, B@iake ME, SLE 6 M BEE, FEHX ¢ A0, RBNH 4 A,
WA AW FIEEI 125 mg/kg #.50 mg/kg K75 K125 mg/kg #+ 50 mg/kg ﬁ%iil mg/kg At BE 3R BR$5 N
50 mg/kg R, E—HERT . HETHRPFEME . AFR MREREXTEEN S ERBDRAOERN, E1E .
. OHRPEMHEAMAFR, EHHEFEKRE (mg/g BFD 5 TR 6. 7% (P>0.05)f 11. 0% (P<0. 05), 157K
JEE RSB’ (mg/BOA DI 11 0% 9. 1% (P<0.05) . @ . KHK. . AV . RRE + YR+, @REEENR
ENETRAOFRREE. EORATH 125 mg/kg AR 4 B, EREWFERNHR TR ERETHEERRS
B, OFAAISHREERETENMOR SBEBP<0.01).LDL-C(P<0.0DAFE, HESEEBEABTT

HDL-C K¥-(P<0.05).

[REA]) NE, ERERM;H; KR WERRE TRE

(hE4#E] S816.7; S831.5

BRI EERES KRB ANXR, —H
BRELFHRERRE, & 30 BEkK, HRE
xR E BE A 1O HESD T B O, BRI R B S
BV PR E P ERRESBOPR. BATEASM
S — WX THE LS XS EEBEAHAA REE
R RE, P A XA A ILES KRN X
MAXEL, TREHERFSERAEEINTRE
R Z B, F RE R, FERE RS EE
M. TRERRESR, XL Y AKX EEE
BERIRCR I, BA Mt FARBE—HTRT,
WL B AR ARGE, S A A M RE A E
RS ENFRENRXRKFINE, BFRXILF
Yy R P (X 2 REL I MR RO 28R

1 MRS

1.1 REHE

3% FABRBR A (CuSO, + 5H,O, S & 21. 63%).
K 7% X (allitridum, 15%) . 5T BB (98%, 50 % iR &
BEYE) | MEIE R BREE (1 %0)
1.2 REZHYRSA

BB E RN A BN NSRRI 216 X
105 JAEEILI Xy, BEDLS 0 6 4038, AL 6 4

[ BEH] 2000-12-05

[XRIRIRE] A

[ W4 =]1000-2782(2001)03-013-06

BE.BEE 6 AX., FiEAM 1 A, EXRXKEM 105
JARFFEEZE 109 Bk, B4 A UEX—SH—#
KRR, KR EMARALE 1, ARBRHAARPS
BB IN125 mg/kg5.50 mg/kg K% 125 mg/kg
4+ 50 mg/kg KFFR.1 mg/kg ML BT R 8L 5 M
50 mg/kg Fo B,
1.3 {AFEE

FRATARSE, =B EESR, M5 3 1%
H—AEERA,BEGBOecm X 45 cm) D EH R
B, F—ABEEEANSS A TS, SSRE
12~15 C,BE 50%~65% . AR N BRLE, B
HWUALRE, GSHEENXENY 16 h, KEEN 14
Ix, AR TR, BERE . HROK. RE B R
BTG,
1.4 HRNRESHE

HHURSE AL, CRF-ER =ER.BE
ERRER B PFEERERETIREELR, HH ™
BR,.BREUEE MR, AiT2BENER. =E
R ARERNSES ML 2 SAYRTRE KR M@,
BOEHE IR FRATE , BT MEHBIRIFT.
RIEENEZET R, AR SHEREKLT(ZR
—6 C), MHHBILRE, -30 CAGRE. L

[(E£WME] EHFE“AE BT H (99-009-02-05) ; B HK B MBI L4 PRI H (39670540) ,
[fEEMA] FHRA70—), BEHK , ARSTEEIGHEA, HIH, 91, TEAFLAFTHYE R, BRRE X F RSN

RAFE. REAILRHBERETE.
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REEAN 2 MRS —ATAT. KR BEE, NS, —30 CAHRE.
gRE2d N, BEER3IBE, B/KPE 6 min, 2

®1 AFABEMAREBREFKE
Table 1 Composition and nutrient content of basal diet
¥t Ingredient B H./(g » kg™!) Formula B /KT Nutrient level

E % Corn 606. 0 FWMARBEE/ (M - kg™") AME 10. 94

K Soybean meal 207.0 *» 1B A/(g * kg™!) Crude protein 176.0

B H Cottonseed meal 80.0 * §5/(g » kg™1) Calcium 34.2

BEL A 45 Calicium phosphate 18.0 » BB/ (g * kg™!) Total phosphorus 6.5

A ¥ Limestone 80.0 BB/ (g » kg™!) Available phosphorus 4.5

MR T X BB S Mineral premix! 2.0 HERL/(g » kg™ Lys 7.8

B4 RBIRS Vitamine premix? 0.2 ERM/(g. kg—1) Met 3.3

®ACEME(50%) Choline chloride 2.4 BHREEMR/(g- kg !) SAA 6.4

DL-ZE & A& DL-methionine 0.7

3 Sodium chloride 3.7

41t Total 1 000

¥, BENAEA. STRLMEPEMRY Cu 4.0,Fe 40,Mn 48,Zn 40,1 0.15,5e 0. 31,V 7 800 IU,Vp 2 100 IU, Ve 15 IU, Vg 2. 55
mg,B; 0. 98 mg, B, 8. 00 mg, B2 0. 006 mg,niacin 20. 00 mg,folacin 0. 97 mg,pantothenic calcium 6. 00 mg, biotin 0. 12 mg,

Note; # means determined value. Per kilogram completed feed including ( mg/kg) :Cu 4. 0,Fe 40,Mn 48,Zn 40,1 0. 15,Se 0. 31,Va 7 800
1U,Vp21001U,VEe15 IU,Vk 2. 55 mg,B; 0. 98 mg, B2 8. 00 mg,B12 0. 006 mg,niacin 20. 00 mg,folacin 0. 97 mg, pantothenic calcium 6. 00 mg,

biotin 0. 12 mg.

1.5 REHERMAGZE
(D & F=HE BT b7
‘RER.BEW;
OBERE HE.ERE;
GOm¥EHM=E XM GPO-PAP AN &,
F§ TECHNICON RA-1000TM 44k B 354> #7 43
E ;
(4) 3K S EEE(TC) CHOD-PAP A&
#:, F§ TECHNICON RA-1000TM 44k B 314 Hr{X
W 5E 5

HKAE. ERBE.R

GEFEERERADLC) RZE#HEI
(PVS) —3UT3E:, F§ TECHNICON RA-1000™4:
14 B 3h 4t X W 5

OB FEEIRESMHDL-C) FEMEFMA—
EBVIREN, FMEMITERNBEY SR EER
MPFEF R, LERSTFH HDL-C, AN E
FHERPEERSREN HDL-C 8. W& {3
%7 TECHNICON RA-1000™4: 1k B 14371

(MXMEEERE SWEMEEAEREEERK
B EEERSBRENERRER, HEERHE
BEREENEESRERPEEEN SR, SEBE
HERREEHNEPHERMNSE. F3CRAH
AE R L858 AN SHAIHEE, M so-HERES
Wik, BERFAES R Jiang 05 h 8, W& &4
£ IR SCHRC 6 6% B [ B 52 1, ZE SR BB AR 5 T A
Mook, M il S . HP-5 BHER, &K 30 m,
#0.32 mm, FEHHER 250 C,H#HF 8 min, RFL

HFERZE 260 'CQ C/min),FID ¥ #1125, Ky il 2818
B 300 C, WA 5, MK AM4E N, B 41. 3
mL/min, Z S 397 mL/min, FFEK 74 ¢ 1,
1.6 Sitat

R A SAS 6. 12 B ANOVA BRI &R
BT RARTELT, FE B A DUNCAN .

2 ZRE5IE

2.1 XEBEF AR

BRPFEMAFFR A AE. TRENEY
B ERRABEYM(P=0.882 0)(F 2),BX
HETFEABEAMEISAEANTEREX BA
SABET 7.9% M5 2%, ARAETERNAY.
A AT B E(P=0. 846 9) . R AR CRL/ )
(P=0.224 NERBERW., AVLEANEREEL
RHBEE(46.5%) , KFEMKFE+HFHAN K
EHEE, THREENEFSRLSHATARERM
SHMGE 3. BRMHSEZHTRIAR, B/KFHE
B EERAAFE W, Ankari FHE, R
HERIN50 meg/kgAXT B F=E LR A LW, HEF
fin150 mg/kg# 250 mg/kg 46, W 4 B, “EEXE
ERERP<<0. 0, T HHEE HRFKEHHAR, =
ERRWUTHE., B9 HRPEM 125 mg/kg F5
e, NENEFEHBEEAEE W, SIAR
B %, hULHER, A A RPEMN 125~150
mg/kg BT RBFE—ITH A BRUTX=EHE
SEW A, WA LN m = E .
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Table 2 Effects of dietary allitridum,Cu,Gr picolinate and chitosan on layer’s performance

i B Fﬁé¥/ % ﬁEi/g #&lﬂf&g/g Fﬁdﬁ}ﬂs & ® Fﬁéw % EEi/g %ﬁ?i&/g ﬂedﬁ;w
22 28 e eed/egg 28 28 ee Feed/egg
Treatment Production  weight intake Treatment Production  weight intake
X B4 Control 56.94°  68.91* 130,45  3.36* || WEMEMRMRSE Gr picolinate 59.92*  70.84* 130.55% 3,14
AHE Allitridum 55.02*  70.47" 131.80"°  3.80" || FHEM Chitosan 56,05  69.69°  125.89% 3, 28%
# Cu 56.46*  69.36*  123.41°  3.25" | FR¥ER SEM 10.35  3.0369  7.094  0.4915
K #X+# Allitridum+Cu 61.41°  70.74* 136.90" 3.57*
#:RANEEEHERATEEEERBE(P<0.05), TRE.
Note :Means within a column with no common supercript differ significantly(P<0. 05),
Robbins P H, AR PHEMEKEHEY TEER.

B4R R S R wa, B R Rk R T
B ERAERNTER. MAREREREEN
M8, A5EERETREER, Wang FEHEH, H
WP KTEE AT AR 25 38 K F 156
(=250 mg/kg) R BAEA. FRBEERM HRE
BERSEN 3.3 mg/g, HREM 125 mg/kg 44,17
B4R, HNEERRERALAER, RBARER
MK RIS 125 me/kg 4B B KK

2.2 FFFAEEFIFEEAIRIE

BRRALABEEFREP=0.85 . FEHE=
0.85)BABELERGE ), RHURKREYMNHE LA
BB A RERHENL: KnE . KRE+-HREF
Plég 3 M EANEIRKERS S BARE T
10.2%+9. 6% M 9. 1%, MEMNKXKRFEERAL
EP>0.05), HWAKXKFR . AIBAHENEENA
¥, X5 A _ERIREIHM,

£3 AREMAFR A FNE. AREANEYRAGE. FE. FEY G/ %6

Table 3 Effect of dietary allitridum,Cu,Gr picolinate and chitosan on

body weight,liver weight and liver index (liver/body) of spent hens

& m WikekFE/kg HEHNE FHE% & WikEE/Kg HHE/E HFER/%
Treatment Spent Liver Liver Treatment Spent Liver Liver
catmen hen BW weight index re hen BW weight index
4 Control 2.04° 30.92* 1.52 i B B Gr picolinate 2.22% 32.92¢ 1. 48°
KX#EX Allitridum 2,254 32. 00 142 B Chitosan 2. 10b 33,33 1.58
4 Cu 2,17 30.67% 1. 424 R SEM 0.118 6 4,596 9 0.226 7
AFEF+# Allitridum+Cu 2.23% 30, 75 1. 40

2.3 XTEXGImAE /IR M

&40, BHEHEA25 mg/kg) 1R B E HbFE
& T M3 SR B BE(P<0. 01), FE{RIERE X 36. 1%,
UESE W 77 B4 A PRl 3% 5 AE B MR 4R A, X SR
ARG —8, HRPEFINA LR S XM
¥ B BE P <0.01), 5 Kim Mg RE AR —

B, HHANBIBWARBERKTREER

FEH LDL-C(P<0. 01), FR{KIREE 2510 60. 6 %5 F0
68. 2% . WHANSHAXEEZEAB TREERERS
HDL-C(P <0.05), 5 Bakalli M EiE—8, W

4 1 3% H = BE K P4 BUFRAK 25. 3% F0 28. 4%, {2
BT MEEMAEKFERBER, ZRERERABE,
s PR L, 3% H o =A%, & fB E A2, LDL-C K¥
A, HDL-C BK, B 5 3 Esh Bk A8 1L ; 48 5 ML
¥HMm=nKs. HER.LDL-C /K ¥ &K, i HDL-C
R, BAS &S BOREEEAL. ISR 4 TR
BEMOHEEREL R E BN RXRKKES, 4
HETIRIBEHREEL, HMEEARZ, TURAR
S 4 TR AR TS AR5 AT B AR, LB K.

R4 BRPEMAFR. B BHNE. FREXN BN K SRR M

Table 4 Effect of allitridum,Cu,Gr picolinate and chitosan supplementationon plasma index of layers (mg +» dL.™")

t m HM=% HESE A&EF =#ASE B E M=K BEE®R g5 i 3
Treatment Trigly- Chole- fBERA sl Treatment Trigly- Chole- BERA 4=
ceride sterol LDL-C HDL-C ceride sterol LDL-C HDL-C
X} B4 Control 461.60>  82.60° 54,80 8.40° || WLBEMRELSE Gr picolinate 330.60°  45.60°  17.40° 6. 80°
A3 X Allitridum 421.80>  83.200  47.60* 5.60° || FEWM Chitosan 679.60°  76.00°  50.40% 6. 00b
K#X+H Alliridum+Cu  471.00°  73.00°  40.80*  8.80% | #R¥EIR SEM 150.95  13.51 3.91 4.36
# Cu 344.80>  52.80> 21,60 14.20°
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2.4 MNBEBEFHXME

Pesti 044 %, B0 125 mg/kg 4, 4 BB
B PR 3 HE B B A YR E (P <<0. 05) . Konjufca
SUIGET KAHRERAXNGASBNERN, B
RKAFEXNGEBEBREEOTRUELS, BEKS
AR, A RARPEECHATRAFREEEREEHE
WEBRILD) Pesti FURHMBEE, XTTRSHE
BN B R EEMAANTERFEA XK, Pesti
FURAKEE, ARRRASHGIEE. Jiang
SRR TEXBEMSEN SN A B BH
RS EE. HHEeENEBEREE 3
MEFERBEBALRE AREERARTRT, 5%
T 4 #EmMY R— MY A A x4 ie & R A A
BEA, RENH4 A, RRAMKFEXMNERRBE
B R R EAEBOR. SX A, KiEELE
A EXBEAMHKBERERMT 11. ou(P<
0.05), AL BMAEKHERMYEERIKT 6.7%
(P>0.05), K#R#MTHEE(P<0.05), A
ERMOERBERKENERELRREMYE
JEE RS Be, KEFZRABRIMUARS. H B ERE
BKTHEHEERESRP<0.05), BEEEN
11. 0%, X —85 R 5 Pesti FUHMEHM . KFER
LEERRTEEFHERSRP<0.05), K
WEAEH9. 1%, Ankari ZUR5HE, ARBFRINGAXNE
HEERMEREE R R TR, XBR
THRPFEMEEY AT GEREEEN R, B
— N EZaEIERERHTE,

B e B 7K B 48 2o L R B R A 45 1 R —
HEZXE, Klevay™{A R, Cu®t X5 = 4 %t
BR=Z, 55R Za?t /Cu®t WA E, 5 35 8 E 8
fE. Leit™g i, = S BH A8 B B 5 3h Py Fp
XX, B—MEFRAR. Kim FUI0N, BKFRRE
RFABH KNSR, FRAREBEENS R,
Valsala U9 E/NR BTS2, &0 AkE S
RYRESH RN _RARHEE A LIRS HE
SR EERRE BEA & . Pearce U7 iRIE, HRPEH
hneE, fERE R MBS, 17-8 #E — By FIF N AR 25 B RS
AMEE. FREEHEBRMIERRBG LT,
Chi U MR IE , KF#H 0/ B3 o o B B ofn B o [
B2, Qureshi FIRIE, K B EFREIT -5 5
AR —RPABHMN A TR, 7.-HE R Z LR
BREMRR & MGV, BRI R R R R E L B %
FRAE, RABSMR B R RIEHEE T, KFFNENE
B4y AR K. Konjufca FUIHE, KM A
PUARRT AR E BRI M OLE AR, KFREER XM
& -2 5-3- R MR BLHEE A L RRMEE, iR
BEPECISR MR & AT IE 1, S K5 E B E MR
To- BB MRS . HRMKFRERA S GEE
ERSEMERIEERKENRE RN, XEXWH
MAFRAEREYEEERES R, REHEA R
fER. FTIME R VLSRR AB A PRI XS 25 0 [ A, 31X
—ZREWAREARA—BLABERRARZRANE
fHMEH.

5 AMPEMARTR. . MRMLERE. ARENGEEEHSBRYES

Table 5 Effect of dietary allitridum,Cu,Gr picolinate and chitosan on cholesterol content of eggs

% A Ewmmm A0 saeme & B L LS
Treatment thgles%erol weight tholesterol Treatment Cul'zgles%erol weight C[Etg)lesterol
%+ B Control 11. 998 18.19° 227.69" | MELBERME Gr picolinate 11.757 18.35% 224. 95*
K#HX Allitridum 10. 683° 19. 69* 206.91> || FEWMX Chitosan 11. 460*® 18. 30*® 229, 23¢
K#EX+M Allitridum+Cu 11. 440% 19.15% 215.05' 1| HRMER SEM 0.750 4 1.1933 11.748

¥ Cu 11.197* 18. 24b 202. 73

AR o % i e O PR AR B, MR T L 3% B [ A K
F,BENEEREEMSEEERSRIRTR,
R MK AEE MKV S E R E Rk A R AR
BEEMIBOMAXEHFRRG=—o0 18 7,
r=0.153 6,P>>0.05) . 5 K7HR A& ZREH
b » 4] PR RS 25, 6L ) I 945 it A A I 3R, 1B H
BOFEMAERBOERTSEIANEF (EER
B HESEANN, URRTHESNERRE

ft, EERRFIRI BB ERERT—HR
ACRE B B AG TE L RS 0 , RUE R B — 2 RABISE.

3 4 ®

(1) HRFE 125 mg/kg 71 50 mg/kg X
R, BHMBERKE (mg/g BRI HITHG6. 7%
(P>0.05)f111.0%, (P<<0.05); A MK ERE
MEHBP>0.05), KRB EHMTERE



L)

3 FEARE: ARPEMERA S xS HEERN 17

(P<0.05), R,

(2) BRHIRN 125 mg/kg #F 50 mg/kg K (3) A HLEE B RBAR B 3 PR B M 3K 5 B

FEYBERESERARSR(P<0.05),BEE  BEMWP<0.01),LDL-C(P<0. 01) K, T B4k
BWESFR11.0% M. 1% . 8. KEFER. . AhE. T BFAET HDL-C KF(P<0.05),
B4 YRS, FAREOERERESENERR
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Effects of dietary additives on egg yolk cholesterol content

YIN Jing-dong, QI Guang-hai,HUO Qi-guang
(Feed Reseach Institute ,Chinese Academy of Agricultural Sciences, Beijing 100081,China)

Abstract: A trail was conducted with a duration of four weeks to investigate the influences of dietary
Cu ({rom CuSO, + 5H,0),garlic,Cr picolinate,chitosan on cholesterol content in the egg yolk. 216 Beijing
Red laying hens of 105-week-age,were randomly divided into six group and was fed with 125 mg/kgCu,50
mg/kg garlic,125 mg/kg Cu+50 mg/kg garlic,1 mg/kg Cr picolinate and 50 mg/kg chitosan respectively.
Per group had six replicates, which consisted of six layers. The result suggested: 1. Egg yolk cholesterol
concentration (mg/g egg yolk) were decreased by 6. 7% (P>>0.05) and 11.0% (P<{0. 05) respectively by
commercial diet supplemented with Cu and garlic. 2. The effect of dietary Cu’s reducing egg yolk cholesterol
content (mg/egg) is the most significant among four dietary supplementation (Cu,garlic,Cr picolinate and
chitosan). At the same time, the egg production was not influenced by supplementation of Cu. 3. Both
plasma cholesterol xcontents and LDL-C level in layer were significantly decreased by dietary Cu and Cr
picolinate respéctively (P<C0. 01). HDL-C level was increased significantly by adding dietary Cu.

Key wdrds :egg ;cholesterol ;Cu;garlic;Cr picolinate ;chitosa

AR E ECPEEARRT GER RO
RRSITFHNEIRAED T RAFR

Ye 2B Y2 I F BoR K R T2 XBEE, PEEABTARR S TN BEENZ
W B THER . FRBERE . EREERNEEMZR., ATRAX—EEREEN
BRI AF R, S P4 HERARYEAL IEAAL, 1997 F3 B IR B E T R I H L L&
EHER TCPEZRBACERBO KRR STF SRR (LUT ERGREYD . I THEFHGR
MY TMEHE, ERPER FEEEE BT . BEEFPNRNIFMEFT,2000 F 10 A9
EZEARABACERBOSRBZRASHLSHT T HEGAEBATIHEFESI. ESTEM 2 000 ZF
BRI, BEARRZEARD 600 KFFMFIZRGREVERMR TR, FENRIE A TEREEIE X
BIAREEKR”, I EE R RIEZAPRIOREL REATEX LT - EH.
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