BXEE

AWFFTLEF 0 B BT & AR iR I Eh Y, £k 140 33, RA AR
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B 7 R, SRERK-SA-ERRERBRESBKIKER 0%, 2%. 4%
SUHMRRRM IR AT M, WFH 28 R, BRRERERN.

1. #¥0 2%- 4% 6%7K FRRFF M R AERE BEZH (P>005),
KRS ANE 1. 2. 3 A ENS THRE, BiARA S RARZE
BYFIABIREAKT (P>0.05); REREMTHEAMNED HBH, BRKIBA,
ZHEEREE (P<0.00) , HAZHAERAREE (P>005): ¥ 1. 2. 3. 4 A,
REAESHRAYNEEEEERTEE (P>0.05): HELAE, A% D 451

EERH, SXEAAML, —HEREE (P<0.05), HALERK, SHEBE4HA
Rt —HEREFE (P<0.05); REHECRFR=ZMRBAN T THEA,

BERAEE (P>0.05).

2. XTHRE. MR, BRENHENNEELERETEIWENER Y. B
MEE-AMRRANETHRYA, EERAEE (P>0.00, WREEL D 4%
B, AAIRZ. BARK, BHARELEREEER(P>0.05), ZREEESHRAR
EFET=MARY (P<0.05) , HRARAMERAEE (P>0.05), FEAELIR
HNEE, BARK, SHM=427 2% (P<0.05); HRBARIIM 2%KRRAFH
AR REIRER (16) BEEZER (P>0.05), SHM 4% 6% K BRITH]
ARZEREE (P<0.05) , FI 2. 4%, 6%KBOFHILE R B 2 5 MRk
SEmsg, oA SWBAEEEEL, FHARERAEE.

3. KBRFFRR IR 24 R B E Rl A S E O RTTRENGEE
mARE, BEESRB. C. D@ﬁ@%ﬁﬁﬁﬁ%ﬂ%%ﬁ%ﬁA,@ﬁM%ﬂﬁ
BE (P>0.05). ERRVRENESRIAE, DAETREEE, RN
EZRARE (P>0.05).
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The influences of hempseed cake meal on the growth

and immune characters of starting chickens

Li Yunchuan
(Animal Husbandry and Veterinary Station of Kunming City, Kunmimg 650223 )

Summary: The experimental animals used in this study are 140 Avine starting
chickens of zero week age. The design of the experiment is completely randomized.
There are four treatment levels in the experiment { A B C and D). The basal diet is
maize ~ soybean cake meal — fish meal. The treatments are to use 0%, 2%, 4% and
6% of hempseed cake meal to substitute the soybean cake meal. There are five repeat
units in each treatment, and six starting chickens in each unit. The experiment lasts for
28 days. The experiment results show:

1. The addition of hempseed cake meal at 2%, 4% and 6% level does not affect
the weight gain of starting chickens significantly (P>0.05). The weight gains of
treatment groups at the age of 1, 2 and 3 week are higher than that of control group,
but the differences are not significant (P>0.05). The weight gain of group C was the
highest during 1% week, the weight gain of group D was the highest during 2™ and 3™
week. The differences among treatment groups are also not significant (P>0.05). By
4" week, the weight gain of group A (control group) is higher than that of group B,
and very close to group C, although the difference does not reach a significant level.
For the whole trial period, the average daily gain of group D is the highest, group B is
the lowest. The difference between group D and group B is significant (P<0.05), the
differences among other groups are not significant (P>0.05). The intake of control
group is the highest, but not significantly different from treatment groups (P>0.05).
The survival rates of three treatment groups are higher than control group, but not
significant (P>0.05).

2. Measurements on four important immune organs (spleen, thymus, F and liver)
show that spleeh weights of three trial groups are higher than control group, but the
differences are not significant (P>0.05), group D has the heaviest thymus, group A the
2™ and group B the last. There is no significant difference among the four groups

(P>0.05). F weight of control group is significantly higher than three trial groups



((P<0.05). There is no significant difference among trial groups (P>0.05). Liver
weight of control group is significantly higher than three trial groups ((P<0.05). IgG is
not significantly different between control group and 2% hempseed cake meal group
(P>0.05), but significantly different between control group and 4% and 6% hempseed
cake meal group (P>0.05). The level of urea-N in serum increases as the amounts of
hempseed cake meal increase for 2%, 4% and 6% group. 6% group is very close to
control group, the two groups are not significantly different.

3. The additions of hempseed cake meal do not significantly influence the
protein retaining amount and rate of starting chickens during the trial period, but the
protein retaining amount and rate of trial groups (B, C and D) are higher than control
group, although not significant (P>0.05). The protein retaining amount and rate of
group D is slightly higher than other groups, but not significant (P>0.05).

4.Matching the level of hempseed cake meal addition with growth performance,
immune organs and immune criteria of starting chickens, resulting R*>0.99.

5. Considering the price difference of hempseed cake meal and soybean cake
meal, and the real feed consumption of starting chickens, the feed cost of trial groups
is slightly lower than control group.

Key words: starting chickens; hempseed cake meal; growth performance}

immune performance; protein deposit rate; energy deposit rate
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HHRERFRHE T EMR I

F—8Ba XEER

1 BARERERN T FHEEROAOIOE

BERAHRUATYRPEED RS BE 20500 £, HA LS BIET 185U F
gk, BEEYRESEN, SHYEEaRE. RAREARARIEESRR
#. ARFPETHEHRIALRBRAVU~BERD: A, . BEUR
BEAKHNERN: £, K%, SN EAREFEHELAEEARSS,
RRREDYHBANRREDZDREEANRTERRRELN. EXSHE
FYRE, BARRE—STARRNIM. BERGATEN, SHPHLHLER
8, £KEE, FERR, KEDRERIL TRNHESE, ARARTENAIERE,
FERMAVNRRALS. EEREANRARNRREANNEARTRE, TH
BEpRSENEE. EEREHNNRENMN, EEXRIARSFERMORE, EER
BIU+REFHERMER. Bk, BARANRRNTRESHRLAHELER
EMER, RARBBOLRENYTERM.

2 REEERANIROCEOD

BEREAHTUNAR, EEEEREORE ERIHAEAHTLE—FR
RMEEREZ—. ERE, MIEBKTFHTERENNEERENER, XA,
E. PRKEHEE. AARELEASERPHNEEERRESH AKFHE
B, MRLTFHERTHAT, ASTLFEREERM 1/5~1/8, B, FF
BUAE) 90 ERAMNE T FHKF, ZREFAZR, REANFHEARRRE
BRZ—¥. BRE LML 90 FREHMEL TRV D EYEEB R,
MEIFIB LKL TR 15000kt BB, MGHHHZPATRH 6000kt HEH, T4
R ERE & AR 6 8000kt FRHEE AN, HABH Wt AR HIHAT IR 4t
1000kt #EH, A4 30000kt MEARNE, REFLEATERN—F. LW
RERMEKEARBESOFERZES BN, BREFBUREHKAEE T
s EEE S BRERY, FENELRANERMRRETL. REANITLE™
FERARABRENER, BERERAANNESREZFERT, MEHEE
EF=pl b T RIA%.

REERAR TUAAENGEHE, KRREARBE &M 5L ARE R
SR, 20004, 20109, 20204, FTRMEESABAMRKRO(RI-D).
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FZN KRFEREAEERASEERNER

% -1 BEEQERARE®FERM ()

20004 20104 20204
HER 0.45 0. 60 0.72
H#ag 0.21 0.22 0.24
s 0 0.24 0.38 0.48

FHEN: BEREHIENAE (1996, 20205 F BAK DI &REEHA)

B4, BFZABRERAMEMIER, RERE. AAVBREERAEHW,
HWREEARASOREEIROAE, FERFEE.

BaAM BRI RREAN TV ERMEEQE, B TEiE—FRRE,
FEMEEERMOERANSM, Bk, oEeBRxHEaRRR, B2, §
EWEHEERY, REEETALKNENERETRETIEER.

3 REFNEERIANRERF AR

3.1 FRUHHRMFRFA

HFFEE—RUAE, BHEEHREFDFEMTHBI=RY, WHREH
CHD « TR0 TS D  ZURBH ZEERF3 O) RESTF £MkHEY (o
B WK, BREFNESTIANRE. BT, B0 . SOFD o) ik
A5 ) AR T E BRI A .

3.2 REE, BUETAHIRFHER

BT (TR R R, aEEEHREES. ElErE
. NIEENEEE. MIRBOERSRMENREES, SmMIRERE™
MRS, FRBVEENESRALNRE.

3.3 EERHENER

¥8. NEKRAEHEIERTHRE, RESB-RENLSL, ANTE
EXENFMAERELES, EENASRE, EHBSEREER, TR X
wH, RREMNEERARE.

3.4 HEEARARAE

FIEW . ER. KRN R, BERREME, REEHE. EHEET.
R, JOKERRRH S BERAIFRAA.

wEMH LS, FAMEESEARRR: A5, RER. WEH. 0.
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HRREKXERUME ML R X

EEMFHVERARE. BitE, BireESHIN, L. DHEE. WEHM
EE RS 5 A R g% R 70~80%, R T H20~30%0 ki ORIE N % E
H—SFRAA. AFKELODFARTHETREN, FU, Bo4EBHA
REBRBEFRAR, #—STRFNEAREE.

SRAFAFNEARZTERNAM DL ATRRNAE. TRERTSHER
BERBEESN. AANEDRBEFRAREE: BTHEANTFENA: €&
REMARAA; FAFREYHEEERE, MEREYRERFHHESHE
I, mEEME. RERFS. B, #— S5 XRREHBEAFRIRE, 5
BRI inEEEREORENFTREHE, REMEFTZOKREE, REM
MEFEHER, DAFA—VEFRE, NE—PnREaARENTEFRNKES
FREBOHALE. BR, KENEEEBARAHENEREREERIRER
ROBE, fill, ARFNEARRERAETHAEENEL. KN ITAERER
AT R AR.

3.5 JLMHEMEENE IS

BRE—EOANNNE, REFECHFTEURSHNHETHLIEN, URA%EH
ERAETUHESN. BYHPEANESEANHMNEIERR, flukE. %
£, 1. PHRNSERSSHBNEREEAREN, ERIEAHTRLERYR
BEAET. EESIERBRRE.

(D KREH KEHPHEARE BESS~4TRZ . B—RB MBI,
KEEFRMEGE, RHER. 68K, HERNBRNRGERE, SEREANE
EEhEE . EPHEPRARETBEERN—FER, EFEXEEZETA
HOOME B, —RARE IR H88%,
BREMALBNXEVRTESERAREABEWEARMARE, TnAKER
SREDMBEREY, FHPHBERERIWR, BUEHE M EBRE.

(D) U TP EERI6%~38%. HYEEAMMMEMSEEE.
BEMABK. B HRAEENEARTHAE. REXTFHEFEA. 2ULTR
HUE, BROAEDE, FERFEMAFFHAEEREEEKEATHEREE
YR, MW EREFER, KRN ETTE, ARPEESESIRAESYE
KHEETRE, AHKEE, WELHIPE. BAEBAETXAHSRER TN B



FXN KRR G AR A IR

HRSAAERKAR. FEETI0% SFEESH MR, ERIETEEM.
PSRRI O S (RS AT BB R SOMFIIREE, HENMEEBRAEF- R
€. FMPIIFHERBE TSN, SIRYIEMERKETRE. FHAFLERX. &
AR TR RAETBEEN TUREN TR,

(3) HWHUHH BFMARAR6N~40%. HTBEARAEEARSETRE,
TIRERE BEE, WRMEY. TFHREER. TUERMHEERTE. &
HEORNFARAZAREANSE. REFESHITFHH4.MZTR, RESHER
B, ZANSHATIED. AXTERREHEFHHTSEHERSD. MELSAE
HYEREER. TUEENASEN T HERRRESB LI X107, BBAE
HE5X107° FESRBHYKPEARBLSEERTE,

(4) &N BRELHEEARTEXUL. RESRFNEARMAR. |
HAEGECHLIRTHBRARME, FEAMBERNEGTEEEAA. BEL
MARHBKTYE, EARATRAETEM, REVEBRNEERIBNRAIHAN
5% . B, BERNAFMBRRAEER. BREHECRIES HBRE
HE, FERMESENEATLEEEM.

LU R E B RSV YIARIF R B ORI, BB THRELRRRE, 55—
FH, ISR EFRYR, REREFETAEREAE. BYRLE. K.
FERT R AL RRT%. ARG THESYHRDHER.

4 KK

4.1 KRREGBFFLGT 3B SRLRE e

BE-TTEUM, KBERIALFTHA, BIFRALREREFABEDZ—,
BT RRF&F—HROYRNEAKXKES (THC), EREEHWIERN, Hit,
AEFAEERA-NZHHSHRESTE. £20 H4 30 £RPH, KELE
BMAK, FFERUEZRERROFELERN. BEENRRNRKE—$
iR, B 90 T, ENARMREHFED L SHLE, UREMKERN
ROREERXXETHAMFRARLE (KB) T Xmsid. BiF KR
2 (HA) F 1992 /", ATHELE (KRH) TWAR, ZHEHKRET
TREHIEMRR, FARBTRARY. FEREEREALRIT EDHK
BRAL, W: XEHRRIEHS (HIA). MEXHKKBEE (CHA) MERIEAFN
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HRREXFERE TR LEARYL

BRI KRR L2 (A.H.EU) ™%,

K FESEAR, 8 HIMLBERERAZHAUMENRAIBOREE
B, HEREE 5% UETHE. BTHEETEY. GRS —HARBTF
WHRMEE. B, . HHAHE, ARRTFHEARERNSHHHML E£EAD
BHEA—RCEREATNARAMAMR, ALERFAIFEN. KGR 5N
i, MEREHFRBIKA, MEERALRERE. KRHFHERNAES
BB AT BEERE. BFEM 35% L 19~25% 4 THRER, 51~62%K4 i
B ( HEETE )Y, RESASYEREMR. ZEOHTFRETROR PR
HRBHFHHDIAH .

RERKRETHZ —, ATEH3500~4500FEREFHFEXBIFHE™, 2
BRAKEEDRALE, Y4HERK. B, SEARTUSRAFRIMEER
B, BEXHKMTRERAEE. “tL” PAFRKKMAREEFAENEE
RS, HETERIAG R, ERE, KRNEFSRITLT-HESER
BEE. —FE, EFRERERERNESEHE KR ERIEEYTAL
W, B—0H, ERENTESBRE, HIRLUR. RE. HREXRELRTEX,
WHRT EAFHARARXFAEER, REXRAALL BB —HAEHR
5. 7, HFRESER, FXARTBNERTIESE GEHEER/LELH
W E). RE EMENHERUGETKETE, A5EFKFHEELT, RE
PR SREARGESSENT, SARASRERAREFEENREFEELN
ERBRERKERFHER.

KRE—FAEREE, FIATE MEAEEERY, MELEIRNYEZR
5.

4.2 KARMGEPFER A

KFEBEKHH, B—EEEREY, BRE, EHIEI~on. BEMELIHKF
04, TXHERHI~60m, HRFEIEKAN, ERFKEIE, RIEFETR
HBR6~20mIEES, KAHHIOTHLEE. SHARSHHEPE, HER
S8, W5~ F MR BIERHETKA50~150m, F£10~20m, EGR. H
KEFHTES, RRERTE2~2. 5n, FIWIRATX60~80cmic. KIKEH EUEME
Bik, HRSHEFEKBETR, BEZ4K, ERRNLFREN, TlEHRRE,



Fx)I KRR ES LR ast et En

- EFEREEH. BERGERRBFETERSRELETL, THEKERTFRR
A RBEERS. BHECET HAMBEORERKRH . KR TLE,
BBRRER, FEHREAIRKES, FEFRA. HFERAHN2 5~4m, KL3~
6mm, THEH8~27g. MERMKBMTHETHN16g, TiHESBEFHH21e.

4.3 KERBORIE R

KERRIES LA, B—REENIEAREY, TESAEEHMEHA.
KENFEAEN R, MREERLEE, BENAEHEFETHE. H5
ERAE T RS, BEMGL,

ERAERXFRGREAENFEEUTENRS . REFEXEUANNRER
FHhE, EASHEENAXKEETFE, EHEPBRILT FE KR EHE
B KKEEEMRARGANME, KALR, HZFAURR, REEE S
TIFARpEM, PHKFCREHEBLMIMALN. ERE, 4 LANKKRESZ
FEY, RIS, BEEMKF=HARESHEWRAERS, RAHFREDE
M=KFEHZ—, Marihmna REELLHE, FifHempth R ZR KK EREHE,
LHEERTRIE. HHEAREOIN, RSB AL, REEHERRE, FUE
PR KRR PR R I R 1 F RS BRO2 TN ERR S R B A,
FEH 595 B F R R 1

4.4 KBRALERS SRR

KR4 2E AR 53 (cannabinoids) & KRR bR 7K A IR R R BTF= 180 588, ENR—%
WHRRELEY, TEREERGFEKNBRASS (EEEETSHTBL *s
ESRE KRR P A B D 60 ZHARLERS, BEEAAERBHERR
B (CBD) MMMAXAE (THC), URKFERRY CBDV R THCV, HKEX
FREEE) (CBG) MIAMAHE (CBC) LWRHKFEFAY CBGV M CBCV™, Ef]
Hh& BN M (CBDA, THCA, CBCA M CBCA) £ iLmik. YAKREEHLE
B4 THC #1 CBD W& B A4, Small, E. SR AMAMLERESH 4 £, 1
B, KREFYFRT THC 485 F 0.3%, CBD &8&T 0.5% I&: 2—#+
F2K%, LA CBD 5%, &F /& THC; IA: L\ CBD §EBMfl, THC & &
RAMRE, VR, EkT THC ¥ CBD 4 BHMRIE, Tk CBG BN E, %3
RRAHI. ®REIBTAHKR. EEEANAZTRFEROLL, KAREE



HRREKERAHE L E LRI

FINKAETERE, EHERMEBELSHNSHFNE.

4.5 KERBIEFRA

KRR TFERBIEE, &5 20%~25%HEHEM, 20%~30%HBKLEY
H10%~15%MTEH AR, SHEEENT IR, BUEH. &, 8. 5. D
20, Hehs MR SRR REE XBOREE AR TFHREsBENLARE
AANENEED, 55 18 HEER (K 7THUOBEER A2 ALERIR, X
PN EREE TR EERS 18 BB T MM 18 BERRNTRRISES
B 50%~70%R 15%~25%, LimEMERRILAER 3:1. X—HHARA
EEXRBFFHRELED, 5 mbs R4 EMEDBHRERKR—F. A
AREFEEEEN y—UHRAY RAFEGFENBREERN THPAE CITEN 1%
ER), AERANERRPURE—TERE, WARHFHP v—IRRTERE
3%~6%. S5, KKEFFHPEEHLENAR. FRM. EERENAGEE
BHOBEFBS

4.6 KRR L EERAMETENSE ™™

KR Chyznabts satitu [ )R, IR EHRERT, BESMIETIARER.
R, &M, HURICABHE: FHRAARE, PEATIHE. BE. 8
W B T RRER. HB. Rk RE. BR. HETE. E. BRER.
B4k, KREORLES., ENAFHENERFINRAERER, BTRERRM
WHERMEE.

F12 ABRHEFEERNESER

HEM Aminoacid &% Contents(mg/100mg) A EAE Amino acid

58
Contents(mg/100mg)

RIT&ER 1.099 RESK 0. 804
HaR 0. 357 RER 0. 166
“8" 0.477 BER 0.532
sEH 1.855 FHEM - 0.042
HE® 0. 480 HEM . 0. 408
RER 0. 420 X -6 0. 020
BEER 0.079 HEM 1. 466
HEm 0. 580 RER 1.145
HEM 0.414 HE®R 0.520

* ARSIk B T R B



FR) KNS EHRENET RKNEW

F1-3 ARFETTEHMELER

A = B
Elic ufnt Con:ir;iis (mg/ Elj;ﬁmfnt Conteit%(mg/ 1 Eljecmfnt Contzn?s (mg
100mg) 00mg) /100mg)
AL 76.77 Fe 80.33 As R
Ba 0.71 Mn 22.14 Cr 2.62
Cu 7.57 Zn - o4L4l Se 0.26

KRFEPEERNTR, HPUSERIERST, HRNAER, HEBRNE
BB, EFT 0. 48mg/100mg. BAHEMTUEBASVEAFBERLEDASE,
EBERAREERNEHRE BHHERARLNALAEER. BURT HE
B 5 2UFEER, PERFAR, AP FEMEENHERT U L EEEE
BRI SR. B, HERAARATRENSIBER, BTUHE
PEFEERE. K%, XAMERTROMENSEE.

4.7 KRREEZ ERRAEY

JUAMEE BUR, KRR —ELBA N 2 —FIREF R 254, P @A ATHCE A A T
BITRELTSRMEL. Wik, B—HARRME AIDS RAMEKART. KK
EURTFHRITERR. B, SHEL (ESTHEEREL .« BW, #=. &
AR, BTRTAR. TRPE. KI5 BWR, ME—E KRR (ERER
MM ERE) LABERTR.

4.8 RBRZERTRL AR S P ORI

ARBFEARSENERTEURTRE. KFEHTHEAREXESHSHH
, EFCHRESNEEA, RALEPEENESR AN &5 S B iNLRK,
HEEEFEBORA, DERRALRERE. KRMFEERINEEIINRTF
MV ERERE. HTama5h, HP19~25%4 WHREL, 51~62% A Wik (KEE
HE), HESAENEREMRA. '

KERMREES., SOARPENERRNANEH, FRENRMEEBEN
KENTE. KEREFLFRESABRGYEENTE, BIERBE
260. 63mg/kg, RRMLAEA. NLAEQ. ARNEGEBELHELENHNS, SEM
Plis, EMEHULARAEDEMUSIEXREY. ERSEWIGEERE (X



HRREAF R FLZ AR

EREMMAREAEL) MR, EAIYNEMIESBIRRE, WERR, HED
(K. AEA%KE. KETERG O S ERES BN REELIHH
YRR AR, FANAREAS. RBORTRRTHOMHTHHRRR
IR

4.9 KEREyREHESW

EiF EREARNBLORSHIE D, IBXRSHBGAE (THCEE>0.5%) . +
[AE (THCE B H0.3%~0.5%) AR (THCH B <0. 3%, Tk KRR KITHC
HSREYERBEE T —RBETO0.05%, XRHSELLMASFTRETFE~S
fo (BT HA KRB THCH & BRIA%~20%2 [8]) .

KRR KB EEMMIENY, HARY, ARFHESESEN
32.7% LEEHRAERA, AN, ESUEHERRNEER, RREFANA
MEMENEAFARRE. FHik, FRAAXARFH—EENEARANRRE,
SMEREARERTENTE, AEEEEYN. HEHTHRER, &€4Hit, E
REXKFFFHENERER R MR LIE. Bk, RN ER M
ETRH, HiFKARABNEFAR. BEBSKRTFHEFRMETE, XHEXY
AKEHER R ENRRAR, ARUHMAXRCHFHMEAREHERRELEY
ZRRKE. XHRRFREATREYEORANRERF ANATRIER



EZ) KEAHR S E RN REE

EZBR WRARE

1 M5

L1 %Y

RRsPH 0 DR LARHANES, £ 1400, REEFBE. RRBEE
ReBEFRE, MRS

1.2 R it

KREEFENR &R %4 M4EAKFAL B, C. D, HPAAXIRA,
BINBSANAEERT, BMETT RS, AFHEN 28R,

+ 21 FEXBFFERMAT RS T

AHEA A B C D
KERAH (%) 0 2 4 6
A () 35 35 35 35
1.3 RBRHR

LEARANER-TH-AREER, RRENNARAROARTREREH,
 BENRC (1994) WIETEFIRRIEIAR, Mk KA 4,

1.4 WMFEER

1.4.1 F5FE

RAERTH, BETETRE, BAECRERTREIRAS S LENESE
FRM, THIFEE, AHMREME, BARE TR R
BEREAE. 0 HREREAGETRE, A, SHEEFREE ST, HWNRERE
E 65~T0%. BEHABMEE, BEEHTH, 314 AR, SHREREE 28C
EA, 21 BRRBRE 2CER, WEHERKE 20~4CZHE. BERER, k5K,
SEFK, SEMEN: K1 m %05m: #035m, AMA2W, Bl hRE
S B



BRI RF RIS B AR

®2-2 #BHBAR

HRAK (%) AH B4 CHA DA
EX 60.00 60.00 60.00 60.00
KEH 2252 2052 18.52 16.50
2330 5.00 5.00 5.00 5.00
ARG 5.00 5.00 5.00 5.00
RBREFH - 2.00 4,00 6.00
e 4.00 4,00 4,00 4.00
an 1.40 1.40 1.40 1.40
BRRES 1.00 1.00 1.00 1.00
L-LysHCI® - 28.00 0.02 0.02
DL-Met® 0.25 0.25 0.25 0.26
Thr 0.82 0.80 0.79 0.77
Trp 025 0.25 0.25 0.25
L§ 0.30 0.30 0.30 0.30
HETEREN® 0.50 0.50 0.50 0.50
#EETEN® 0.03 0.03 0.03 0.03
BE 100.00 100.00 100.00 100.00
BRAKT

fRigi8E (Mcalkg) ® 3.06 3.05 3.04 3.03
BEA (W) 21.06 20.82 20.58 20.34
HE® (%) 1.10 1.06 1.05 1.03
FHHER (%) 0.91 0.91 0.91 0.90
BEE (%) 0.25 0.25 0.25 0.25
HEHR (%) 0.82 0.80 0.79 0.77
& (%) 1.04 1.04 1.05 1.05
W (%) 0.46 047 0.47 0.48
Wik (%) 223 222 222 222

OL-LysHCl B &#&98.5%.@DL-Met H&X & &99%.@% T %AKFM & &4 :Cu, 8mg; Fe, 90mg;
2Zn, 100mg; Mn, 470mg; L, 3mg; Se, 0.15mg. DT TLIAMGBMBF FH: V,, 100001U; Vp;, 24001U; Vg, 10I1U; V,
1.6mg; Vpy, 0.1mg; Vg, 6.8mg;Vge, 1.0mg; Ve, 0.01mg £ % 0.08mg; ML 10 2mg; HEEE 28.0mg; FALAEH
1000mg. @it MH.

1.4.2 Bigkti

THRAREEAEFHREEIRE.

18 FIith s AR ARG el ik KRR

21 Fi AR B R RS T KA.

BRARRESHLHE—R, BELREEREE, REBSTH, HAETHE
ARHEANBE,



RN KBRS SR A RE R S B SR

1.4.3 AR
TR AERE, BHKK, 2BAR, 2BER, 8X48. F. K=
WA FARARTHEE . BT HEKE, RIEEKEKELS,
1.5 WREHREH®
L5.1 4EP=faeseiz
BROCREAMREER, MBREH, AHEABNARKER. BARAXEE,
¥FF 27 O, FE—HEERTHERFE, WHESLANTHEE. Hutt. 84
HE LR BACFROAMECERER, HHEEPNRCE.
1.5.2 IgG, BUNJIE
RAEEREESHSK, A 2l BEFEMTZHERM 20, FARSHRE,
FHRTHE 0min, HHOFEEANRSHILEE Wigxk.
1.5.3 RERENHE
RRWAER, FAMFTEEE. ANFEAUTHIERS R (BMEFE 1R, 48
£4) HITEFE, RAR. BE. SRE. FESSY, HHESST (W0 #
#.
HEFE: MBEE-RRSE/IRE
PR = E /R E
BRERP-FRBHE/FE
e =T e B/ E
1.5.4 MREEFERNE
FYFEA (GB/T6435-1986) HiZEME.
EAFRASNKERE (GB/T6432-1994) ME.
F LY F (GB/T6433-1994) AP E .
FK 4 A (GB/T6438-1992) 5%l E .
1.5.5 BABEARTRENRERIIIHE
RITFth, RAATEE 10 RHBEE, KESH, RRBER, HEREH
BHEREY, M, BEEH.
HEAR: BHESRARE (% = (BIMXBE—BDM, XBE,) /IDMXFE
WIKEEBIIAZE (%) = (BDMXBP—BDM,XBP,) /IDMXFP



HRRERERLET A FL R

K. BIM-RRERNBETYRE: BE-RRERTRIFHERIE; BM-R
RFGHBEETYRE;: BE~RRFHEBEREBIR: FE-AMAHE;: BP-RR
SRR BRI BRI FHAAR 46 F B URUTH, FP-R R O RS & IDM-
FYUREE.

1.6 AR AL

RN 20046 A28 BEE 20047 A 2 BER, REMEL 28 K. HHA
%, AWMHRE. HEEAKRE, R, BEUE. EERNESRAREZHRLX
ZEYIRIER E s AR FHAT.

L7 BELBSHH

R FTH B SAS BURL TR LB 54T
2 4R

2.1 KERFFMxTER A K e a s

2.1 1 REMRTRNEN

KIS RN WA 2-3. &1 2-3 LUEH, KRHFHENEA
B 1. 2. 3 ARBENETHEL, BRR4ASHBARZRYREREEKF
(P>005). ZF 1A CHARR, $£2. 3ADARN, A, = MRREARER
BEHEHEZEKT (P>005). A, £48, HBAAKENETFB4E, 5C
BIREE, RERFEZEEKT.

%£2-3 WRPASERCTRARKETLRSHECTE GL. ©

A 5 ®—A #=A #=A ENE EE L A
A 11510+ 708 256.80£9.40°  530.002£7.70°  735.60£70.75 22.8
B U7STILIS  261.20+2065'  535.00130.40°  697.004-68 42° 11.4
c 126194487 268.60+35.60'  556.00:£64.70°  737.00+118.40° 11.4
D 123.19+633'  272.10£2905°  S60.00+4060°  §25.70%131.10° 20.0
RBRAFERTELRRRE.

MFE 2-3 A EH, i 2%, 4%, 648 KR EIFE LR R R AT FE TR,
FER 2%, R ABFFHBTET R K. F0 6%RT AR HMITE LR LT 2%,



)| KBRFHMRNA R LRI

DT RGEEM, EREEREAETEE, REMRRIRE, 2%, 40X
BRAFRRARANRELES. RERRH, XRFREIEORARERREXE
TRAFRPKR.

1000
800
600 -

KE (g)

400 +
200

0R 1A 28 3B 4B
A&

Bl RS A E R 2%

mAE 1 EREENED, REEHIFTNE, SN HARFHARR. S48
BREBFEREIFEHNWEK L.
2.1.2 KERFFRRSSRTS H I E W
KRR NS B 1 5T % 2-4.
R4 RERRFTHEMESHEENEMN Gi/X)
H3 #—R EZA B=H | e iR

A 10.5811.44" 18.15+£4.92°  30.86:7.07" 31.41+£9.24% 26.86+2.63%
B 10324 1.01* 20524258  37.93£4.05% 22.74+4.71° 25.14+2.80°
c 10831247 2034%500° 41.13+£438  27.66+9.12% 26.78+5.05%
D

8.86+2.78" 19.37%£6.18° 37.71£765° 41.47£16.70° 32.18+5.71°

AMAFEHNRTFERTEE.

F1ABMENCHARHA, DARK, HE, 4 MEERREE (P>0.05),
F2HHBEL BARS, 4 MRZERIRTEE (P>005). E3 A CHBH
ERA, B41 %, 5XRAKN 3086 REEEER(P<0.05), HKAZFAFERT
BE. B4AAKEDURH, SBAERBEP<005), EAZARNERREE.



HRRIKFRAE B LFEARY

2HFHAMENERSE 4 AMAE, WBHADYA, BEAIBA, —EXREE
P<0.05), HEABRHAEZERFRE (P>0.05).
2.1.3 KBRS ENEW

F2-4 ARBAEBIHRAE (/X

4 - -

5l #—R EZR FZR #0A 2K RER
A 11420£1690° 226251972 4232714947 41939112582  1333.64%125.94°
B M873E1397°  249.76+27.68°  A448+£22.72' 37L03%63.56°  1271.06489.75
C 114718963 2603044832 4481648857  33LI9ETIAIY 123396119073
D 108894878 277.00£4227 4774948435  303.58::52.64° 1239 82:+150.11°

FHEARRFERFRAE.

HR24TUEH, £F 1. 2.3, 4/, RRASHRAYRERBEERTRE
% (P>0.05). KB DAELHEHEA AL, BREHEEFRTR, EXRR
B (P>0.05); £% 2. F£3A, REB4A. CASKRA A ML, HREHER
HLEA, BERAEE (P>0.05). REMRWKEERE, HEB. CASXEAHA
L, WRERSEN TR, EXERFEE (P>0.05); WRALKEERS, X2
BERBEKRFH SO ERETRG, HAhgEit.

214 BEEEMERAIHEE

F2-5 WL PERPBE

@5 BRE GO 2HRERGE) HREF/G)
A 751.96+73.68% 1333.64£125.94 1.774+0.03*
B 703.26+78.43° 1271.06 +89.75 1.81£0.04
c 749.86+ 141.40° 1233.96+190.73* 1.65+0.01*
D 900.43+159.92° 1239.82:£150.11° 1.43£0.03°

MRRERTUEFY, 728 (0~28 A AR DAMNRWE, LXBAR,
RAERBE (P<0.05). A% D AR A LLELIRR B 41K, RMER EE (P<0.05),
BES5BARKAMMALLERTRE (P>0.05). MNBHIERENR, A% D AL

15
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ERH, HALEK.
2.2 KEFRsERLERTERNEM

*2-6 BHELVELAREREER (©

A5 R 1] 73 - 351
A 0.69%0.31° 4463128 2794129 22354297
B 0.74£0.13* 3.8910.61° 2.06+0.32° 18.30+2.44"
c 0.91+0.40° 407+147 1.45+032° 21.07£6.12°
D 0.72+0.16* 4984186 2.334039° 21.05+3.03°
HHARFEGRFERRLE.

SEBEREER BTG ERERMFEZ . ~RNACRETER
PR A RIMEITE, MRESRTEEEMAY SRR RARI, R 2-6 TLAUEH,
BREHEE=MARAWB TR, BERFEE (P>0.05), MRERUD A%
B, ABRZ. BARIK, BHARTEEER(P>0.05), HRE. EENRAE
EFFT=ARRA (P<0. 6=ERRARZERIEE (P>0.05), LN RAR
B, BARMK, S5HMO=4EREE (P<0.05=. BZFEMAMRIFHEITNER
BHmEES, HREEENEME.

£2-1 BEBRVREZEEEHTRLGA0Y

A5 g BRRRTEH HREEH FRRESE R
A 8.98+3.88°  58.23%14.30°  36.05%15.71' 295, 4:+40.25
B 9.70£1.30°  51.64%9.18 27.07£3.69"  241.3+26.52°
c 11.9+14.33"  53.24%9.64' 20.30£7.238°  277.8%38.71°
D 9.23+2.32"  57.32431.12°  28.26+3.05°  269.4+34.69°
FRRAFENRTERTRE.

ME 2-7 AfLLEY, SHRBERELNERAEE (P>0.05) ,iRK B. C. D
HABBIERESETHEA A, B CHRS, BEERFEE (P>0.05). FAHRBHE
BRIERERFTEE (P>0.05), HiXK4 B, C. D WEEHAETXRA A, B2

16



HARWKERVET RIS EERL

RAEE (P>0.05). BEREHS CAGHEA A, RKB, DAMRK, RAERE
E(P<0.05), H C A KERURR.

2.3 KARFFHIRT RS IeG. BUN W

FUsE T RBRIFHXT TS 07 3R A (16) - MFRERAMEM, £RAK 2-8.

F2-8 WBMERERACG). MBREAMNESR

ok by | A4 B4 CH hE:N
1gG (g/L) 0.56+0. 25" 0.5240.18° 1. 00+0. 30° 1.06+0.08°
MR %R 0. 5540. 09" 0.3640.11° 0.4840.22" 0.57+0. 14
(mmo1/L)
HHRFFHAFERTRE,

MEERER, MRARGN XKRFHARREREEER (P>0.05), XK
AETRM 4% 6YAKRFITHARZFEE (P<0.05). N 2%. 4%, 6K KFRIFIAA
B R E BRI T, 6vA5MBAEFEE, BLARERSESE.

2.4 EMEFRBFIELER

TEFTIME I 4 BishRS, Hks . REAMAMLY S MARERTEE. AKX
S AHBEERTBARCAHAP<005): AE5CH. BASDEAERFEE.

% 2-9 REBAREFEEFIEHR (28d)

AR A5 HER HR S A RE
A 10.47+0.24° 52.911.32° 7.49+0.24° 30.04£6.18°
B 10.50£0.14* 52.92+1.74° 8.36x0.19 33.35:149°
C 10.56+0.23" 52.06+1.41° 7.5420,14° 32.97£1.22°
D 10.58+0.10* 52.64+0.78° 8.26+0.28° 32.09+0.78°
FEAAMAFERRLE,

2.5 KERFFHMERBEEARTRENEHREETIRENEW
MR RTUE S, KFFHFNAREHREZPHARNEGHNED



ERN KBRS R A R W

RSN GEIE, kEEZWARPARSHESRRRENEREIRE (P
>0.05), RRANBEARNBANERARPRKATTHRAA, BRAZRTES
(P>0.05). AFRRANBEARNBENERAREHFKABTHRAA,, AR
AERTEE (P>0.05).

£2-10 HRVEAETARTRESBEAERTNE (28d)

bii: B EHERTHR() BHERARKY/Y SHEORARE%) BHERTRE%)

A 259.29+12.13 62.751 847" 53.86+4.41" 11.98+0.91°
B 268.19+10.15° 71.86£6.42 59.11£3.11° 14.60£0.72°
C 267.63+13.24° 72.07+5.66" 61.47+4.36" 15.24+0.96°
D

27025+ 11.17° 70.01£7.53* 62.52+3.17 14.84+0.82°

2.6 KFFHBIATSEEREHER
BURARFFHIR A A B ZR (0, JIE (BF) EHRAKER () FIEH
ZREFE S TR 2-11.

£2-11 ARFHRINAFESEERGHZREEHENS

BE @) by bx b,x* R? P
ReE 1333.64  -1.05 -1.04 0. 9896 <0.0001
RS 7.49 6.77 -3.66 0. 9959 <0. 0001
] 30. 04 0.33 -0.82 0. 9903 <0. 0001
amREy 0.5 0.09 5.89 0. 9944 <0. 0001
RER 0.55 0.33 5.88 0. 9854 <0. 0001
HRE 2.7922  -2.9068  6.2395 0. 9699 <0. 0001
BEA 22,3348 0.9958  -1.2196  0.9888 <0.0001
Pk 0.6915 -0.2649  5.9251 0.9910 <0. 0001
BB E 44626  -15.3331 15,6470  0.9758 <0. 0001
AWHKE  29.90 0.22 -0.99 0.9917 <0, 0001

aMikE  750.39  -40.93 9.90 0.9961 0.0628




HRRUKZRWE B PArie X

2.7 BFHBVIB ST
ARB R, REAXKTFHFNEENFEEHEFEYERTYNE. HER

BHAATRENER, TEHNMREE EMTTHE. AXRAHRENYERE
SRAMELHNA, HERIAE 212

ME 2-12 AR, SHBRAML, FM 2%, 4%. 6%A AR R R iR,
LHFRNEH I, BATENIHMRER, RKARFAXFFRnEUXE
HTFHRALER, ENRREAEEAXRE SFAEHLBAHERR.
3 itk

3.1 KRRFFHINS P SETS A 7 P gE A R 7 0

ST ABSFHAFAEBMAEFARERERFHXNRE, ARBERR
PRI 2%, 4%, GRRFBITHBAXEN, AEBAENLHARESHBAREE
EER, BRARANEERHLRTEERENES, ERPEARBABFHER
REMENBERARNRTITN. A, RARGGEEMSWARESR, Fin 6%k
AR TR, ZREEREENFINAKTE, THEFE-STR; KKRFH
RNALPF R ENRTHRA, XUFEHARFAARNEO%T—ENY
W, WERXHNE Bar B-BEFANAREARFHOEOLNE: £
RE-MRAEHGEKRE RFNBERIKT: AEHAERE, MRARTR
R4, BREXBEENZERKT, BATEISARFHESFTFEBH RS,
EELTURAKXBIFHREZLEEEN.

3.2 RERFFHIX M 4SBT EH PR

RMARFHMESNEIECERTRNNERNERREEENEW. R
RABRANEERT, S5VGNIESEREAEDR, MRS ERARAEHE
FEEFAYER, HEBEMEARTHTRELKESE5NERETIE, AT
RENSNREES. TEEXRAERFERGNEERE, HERMNMHGAER
SESRPER T ARMNF=ERGFNRERTE REER, FHNEERARNT
WErEH .

BAERMR, FMAKTHEERREKRENER. ZRERALHENSP
WRERE, HESMNT{RY B ARMNES LA, RENGNEELE.
RRBRBRBFHTEBNX—CRBTEAFIERR?



FE= )| KBRS RN Rt AR W

% 2-12 SFUENE O

w5 M EMPECE KERRN FBRFF Y bR HERE TR Ko WMRAE £AMEXR BRAK LA e
2% /ke) TIME® e Gi/ke) een) (e /kg) &R HE/R)
A 22.52 3. 50 0 1. 80 1.828 2. 616 1.33 3.49 3,68 0.19
B 20.52 3.50 2 1.80 i.828 2. 582 1.27 3.28 3.49 0.21 0.02
¢ 18.52 3. 50 4 1.80 1.833 2. 553 1.23 3.15 3.69 0.54 0.35
D 16.52 3. 50 6 1.80 1.836 2. 622 1.24 3.13 4.13 1. 00 0.81

L REBRMRBERERG S TR/ R, /R,
2. ARPLHIAS B3 2 290 7 6 AR B
3. AT E T 5. 00 7o/ F 5

* FBCN=42 Y18 R A — PR R **@I&A=%I§Zﬁ?¥“&)\—2ﬂﬂﬁ%ﬂ#l&)\:

20



R KERAE B L F8 X

3.3 KRRFFHIN A4S [gG. BUN I Bm™™

SGERFOENGZRR (WHEEE) REE=EMN, RETEERHEEHER
BEBRN, ERAER-HELSY, NTTHEEREANIENEE, FREXK
REHRER. RRREREM %, SXRTHANDERRRES 166 B
T, RPAFIFHBER SRS LEREDKF, AMEENEREEN
Mo RERRARFORUSIMNEENEYN—F. mERER (BUN) £
B EEER, OFREAASEREERIGARE. ZEFERT, 0
PRESTERLT/MRET T RELN . 2E MK ThEE B, P
REBKREAR, FTUME Lt REDSETERMAGTE PRED IR 2R
B, B 6% ARFHANLEREASHBAKE RAESENER, THEN
2%, AmMERZAEENRTHHEA, Bx 2% SRKEERENEFERNT
BEshaE, B—HM, Malmolf % (1988) BFATIA N ML IR BRI W LU
R E AR B RNBNEERZ A FERR, EERTFERFN, 0FF
REBKETH, MERERRESENZPEHFABESS. XRARERIR
AHTFFENTRRFHEAX IAARNESFEAEERANAE/ITRA.

3. 4 KBRFHIR WA AR B R ITIR R MRk B BT g ™1

RWELEKEENMESEARSHEENEE P HERX. MEBMHL, AB
PINAEEL. EX, RENAEE. IAEERHNTRENBEKXBEE,
BTN E AR B HT AR, FUESRNIHENRTEORES
RAMERREE M E, BB EARNNRERNEEREBITRE S KT REIKF
FixHgmas. ARANESANPENERRRESRKAT T BA.

3.5 KB 4TS R W

WHEEZ (2004) FHAKE, HM 16%KHIFMAEE, EFM. oF. o
KPR S KR SR ARIEB AR . R0 5 =F KRR m
BEMRFSERTENTRZA, BX 2R TR i #ERRE R
Em.m EARERERF RS RRE, FMEENAREREE T 34K,
BETAFSHANEEN. ZZRRAFMERBMARFHARAFRERSE
AEH.
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3.6 KRRFFHE AT S0 B A RN LR RN K&l &

KRR SES B AN iRirn —KlgHan R E
7 0.97 LLE, RS REDMATER. Kir &L R0 EE AT
AKPHHEM, HEBRKREFNEER, ZRTEAXFRFFEEERERED
HHYR, FRE—SHA. SBRESRNKEN—RFABSERE AR, TH
BESRMAKFH KRR RS, —EBRABRIKTFEEKERRAL
Mgt xR. ERNERAEIRME. BR. ZRENFENERZSKRFNE
AR X REY BN, TIRAESA WANBED, RRFIKTSHER
FXREF D, YRZEEARFRRARREOEE. £EREOANOERER
PR SIS0 8 R th R BB DL R B H R A E, S T AN
¥, BEABRHEMKFHEBETEMNES. MRZEEEIR/AMEE B4,
REABAIENKFHE N TR E SR, ERMNFIATENNE S
718, EEMEREHE, A, LRTUREE—DEENFNKTE. GEE
WRER, ®MSKFLUTFESE.

3.7 &FBMAH

MEEMEE, KBEFFHBMRICAAERN 02—, UERANFENE
W, RRARERRARETHEL. BARRAMBREBETHRA,
ELBRIFR SRR T .

4 £&%

EWRETE T BRI BRI B R 0K T3 P RS A KL B A 4 3 T
REmEN, LRI ARFHELSBEERERMEANE. BRRERENA &
B BRI A 2%, 4%, YA REAM AR, TANMTER:

4.1 FRRERRY, PMAREHARBEBZET AESHEKKT,
RETHME, BRTEAL. EMRRS, RNV ERNE, SHEAL
8 DASMERL 2. 38, HRHEFARAT 6. 7%, 22.2%, 32.0% B AL
FEET 12. 9%,

4.2 BLMAKELEE., MR, ZREEZEMMM. MR, SREERS
VI, KIRFF BB, MiR. ZRESENRM. Wi, ZREEEY
AL RERW (P>0.05). MWREEMMBRERETXBL.

22



HRRUAERIHE BMLZARX

4.3 FRRERKH, B 4% 6XRMTFHAKXMFERZIRES Ig6 BF
BT (P<0.05) , &in 2%, A%AMFEREZRAEERTHRA.

4.4 KM RESBABEORTRENBAGENNAZ S RALE
AFEMT 9. 7%, 14. 1% 16. 1%F0 21. 9%, 27.2%. 23. 9%.

4.5 BEXKFHBEMKFESSHIEE, MFRFER. BN KM
e, Finb. %EEHE,

4.6 ZAEMER, EERPENSERAKRKFHNEARERRE. B
BEE KRR R, NATRAFABEFTHEEET BRI R.
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ERM KEFAM LSRR RRIEROER

G

AXAEFARREXRHBCHET AL, FIF AL LM, el R,
KB, KR TET RSN L. ERXHBHETHESPREL, FiTHK
. RAEMALKFE L, FRHFOFR, PEAEFAR, —EXHAMH
HREEAL LR, EREAFHBOAREHHREPRE.

AR AS. KB, KBRAEALE TR T N FARBROHSHEH
IR TH S EFHE LR, WEFRWAIGERRA, PEREHHK
AR PR 6 LM, WRERIERG ST, BAKELAER. Ak
HE X EHEORE R M EARE,

EEZEHRRNE, KOE 20, LRANAFEREARRET Ti64
F u A A A F AT, Al TECHAH,

AW AR LK FRGARKL T T,

ZHRRDHRAA SR L TN T T AMRSG LR CHER, HELE
TEHGKE.

ZHRRBAFT L. BRIDRERSAFIRTET T KA LHFW80.
ARET, FHHLALT. RRAEF. BRIFRG R SR8, RERFUR
AR, EESEHIETY, 52T AR F ol W RIEHF 8,

FAA B AR, REFAERAREGHE.
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