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EERZ AT, 2B RIS AEIRA. A3, RiE 7 HEELE,
SIF R 4 5 R0 B R/ R S 7 TR — R B I B) P e SRR, i, ARER 1-2
NI AXARTE “2Z 817 MERBE, FERICE /YRR R D 1 /N
IR W RRTH, K2R ARORE “2J5” 8 “ZERIZ” S
R, EBBCESA/EREE AT R D DR SRR TR, R

AN, AR BA B TE R s BT LA R A PR B O LA O VR 9T R
— B4y . TIH, TEART5HE T LR b —Fh i o/ s oRt 6l ah gl il %, T3
TN e 0T N FLE0 Y A 18 P A HEE, TSk B T BT i) R/ B H Al B
FEHY B o /B ARORY

0 R 7 85 B FH AR i AT 2l g N, (BRI S ansh B al
DI# X B 5 R R AT IR YT . TE— MR seit b, ZiE
RAVRBARENWILRA . EF— DL RS, BBENRE
MAEE . SACMEEER IR, AR ERE 1 FrRrgED 25 1 BMI )
No XTWIE 1 PESCHBE. IRERESREAERZ RE K2 IRE, AN
{77 VAT F IR R R 2 Y

75 9% B 1 YU R - 461 B 7T LA A TE R T /B — AN BL_E R T RR T A B
F/ESRVE T 40 | 5 R —Fh LA b SR AT B TR VR AR, X8 FIE B
Golden, Dufferin, Rahab, Verne, Clark, culbert79, Flor, Linott, Linton,
McGregor, NorLin, NorMAn FIEATRA YA AIA .

HERE T Frdn T &8 K Ml (R FFee 70, Wan b Pk AR B0
RT3 5 BT B DMTAAT 33 24 0 05 st Takdb s, BRltk, WERR M BV &4
A DU A IRRE . BERE . DRSS RN T AT U %, R/l K
&, KB PR EAEE TTEBAT B F
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FERRHERISE R T, IR A R B 1D R T 460 B — P L (T
BRT A B, HikE ke R L. 3. BTR{AREENE. IAERBR &
ENREEYARIA .

TR, AREREBEEREITMEIRD, s 2 p8E e E s
B HEM AN R AR T _Eid e AR, AMKET O =TT 8 E Hrd 8 i

TEMRIE R SEE T 0, JKRRACR BRI RS, 1200 R ) R 2 B
B L XRIEs o nlHALEE R AE, YEFEh-1~-40kl/g WK TSR, &/
V8 B R-10~-30kJ/g JEJR- T 5, 50 a3 BB A -15~-25k0/g T8 JBRF shiFh F) 6 )
M IEAGRE R, UL, BT A Kk IR A TR 615 SRR &
B, JEIE AR U7 A HEAE A 8 It >R B T RR T ot A B B A B T B B ) W EBRK
BRI . BT 2, EREEFEE IR/ MG PR, MM
SEAERBEARERNZ RS WEERD .

MRS T K, SR HEEE B I IR A E D 5%, FlinE b
10%, BIEZED 15%, FnED 20%, FlamzEb 30%, BFEED 40%. HRIE
KR, M5EHaYCEHE R — RN, %7 BRI RN %
PR 1) R B i BRI W LB 0 B 1E P IRl . AR IR S DT X
L st DU B S 1 A AR, TR T o S e B £ e
R B A/ ER B R R IR T AL R 5-10%, Bk 2-15%, BEALLE
10-18%, Hefid 20-25%.

YE RS IS BRI RO 25 3, TR By R A M EEE 1R T B it
HENALMER 2B BRE, 7T RURYE 8 E/AE AR 0= B ANk 2= A
FEMAN, UREBHENSER, Fik, WKFSHEAAM A BERNEHAEMY
F 1~100g BN FRFRIEE, Bl 1~30g FIEE, B4 10-20g FATRK
FHEE. LA, ZAFNEHLTY 5g BNUKRFHIEE, W 10g, 15g,
20g, 25g, 30g, 35g, 40g, 45g, 50g, 60g, 70g, 80 g 90 g WIKF .
B8R, WRWERRFRNEE B EEMH, WXHERNEEESHEE .. Fiid
R T 5-8 mEY%, FIEE N 100-1000g FR A HFIE M RER &SER,
#1140 150-800g v, LFE 250-600g Zh -
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ik, F 3 mas e A i HE AR TR BB R EIBAEN, MY
T4y 10-25g BN TIRF/REIFE , %57 E-FBESEM AT 6D M IE & KR
EXRETIY 4-10%38 4 15-25%. XAHHT 10-20 SEfAgRI/R, 8¢ 375-750kI/K,
B 300-600 FEARE/HRIZEEREERNAIMNED . A3CH, “IEFREE TN
A7 RIS AT EAGRE RS, R T B S AR A I RV Tk F
FRFREE 8940 0 BRI B T RN o

Lk — st P, S, J—FERRFHm . WK BRI/
7 R TSR VR M R FR A A B R 70 & R/ s orb R P i, RS BHM T4
B b A BLORHE R P IR 1~50 EE%HEE, 58 WAKTHIR
1 EE%. 2 EE%. 3EE%. 4 EE%. 5EE%. 10 EE%. 15 EE%.
20 EEY%. 30 EE%. 40 EEWHNEE. EAHMEETF, i, X
— P RE T SERRT F BER/3R  JRR SR YR A B FE A kWA FE 75 & L RDY
BRI i, TR B AR S T WRRTH ) 5~40 EE% KNS E, W 10~
30 EE%, BF 15-25 EE%.

R RS, FEBE A %R T 5 12 B S RN/ B Ok i gk
— B EH UL MRS YA EEEA Y, Zm AL B B 2 B
N ER. REXREMMREY. ML, EICENRE
BHAREITRE SA/ECEEN R . A, “AUIRNIRE &7 IR & B
HRBEERAL 10-25% K E &

WRIE iR Y A RO FRAR, 26 WoR/E O i 5 TR T 1 T AE D —
FRIE S P I MMSL S — R BN, BCE X565 T A A& & S A
BRI i A T R BE A B SR BB R/ AORHR ol B S AN/ BRI
it A DATE S YRR F ) — A B N 2 AT B S5 B 7R 5 TR 146 it VR - T B
ZJa s Uik DMEAT 7 (B 1) )7 vE AT InH b 3

FELL R RISERERI, M5 S B N A E B R — 5
WRERNZRE TN, ZWRRFH ST AT mETNES RS
FAER . ARARIFE AN RTTLMREZAF50, KR A KR B4 R -7~ 1 b A
7 oAt AR/ s AR P R B RO . B, P ST 5
B, B SRR/ERCRHE R B IR (nutritional bar), BFRETY ¢ R H AL EH
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A EOEE, BUEHERNmE. BEmA. O R, EED BRL W
BE-rO R UG, RLHIR . S, i, BRY. BEEE
fhe DKIER. IOEER, BRSEHIS, RSIRWAE. Fh. RE. FRNE. &
A RS FIETRRERTEI.

TR F 454 B BB i P G 107 B0 86 00 7E & g 15 -2 B B0 1) o 0/ B Ok
R REENE K. Bk, ARBH—NEHNTEE, TR HmIERSmn
ZAF g 7 N LS04 8 rh HE O 3%, BB DTSRk B BE TS 78 ik TR
T2 AT 2 AR 5 RZIEEU & SRR R EER 2D 7T EEY%
(RI-Er T AN /BR R . ZEPRIE R STy b, PR b /B i B
W& &R, ZERmA/ECEHE R EERN T 10%, Flamzd 15%, aFEzD
20%, BIUZED 25%, BFERD 30%, Hlanzd 40%.

FE A R/ B AR e e ATTAR X S e T A BT AR AR R A
Wi AL, ZE—MEIERISEHE TS, IR RR T AE B A/ R
AR I — B4 T TR R, R /ORI Rk B g e, ARy
T EER AR S A0, RS A. REEE. P KA. #
Maigt. By, MEnb-pot R WEPERRDE, AElR s, SE9h. S,
By, BERLER . VKIS 9OEE, BRSEHIE, ARmWATE. Fh. RE.
ERNE. fAA, FERSEETIRES AR,

B, ARRAR—J5 T RE AT RSS2 07 AT AN A
R H ) At 77 T

KRR S —A T K E R & B RS AR T B R s A
ECRHE, HAEBED 7TERE%NEHSE, XHRERR 1~50%5 8,
R RS T, EIR & Ea A/ R R e R — SRR Y
A8 %A A/ AR R B R EE R 1%, 2%, 3%, 5%, 10%,
15%, 20%, 30%8X 40%. fEFH FRSER 7=, 88, HRBAKPERITE
FRF80 5 YT BRT A BORN/ER 0 bR SRR A4 R FR 76 B it A/ BRI i AR i
AT BT E R ERR 5~40%, Fli 10~30%, G5 15~25%K%

=K
Ho

R TR, IR g RmA/s e s S S AZEnEERNED
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9% HIRE T, W1iZ B S RN/ BRI S B 2 2D 10%, IE D 15%, BEZE D> 20%,
BlanZE D> 25%, SR> 30%, WED> 40%.

BB EEN & 2R A/EREER A, REEREN&ER LR
AR, HWRRFERN BN —85 B TEHTE.

MAZFRRRI R, UL ISR 5 YRR 4K IR AR R B B I8 DR AR SE e
77 RFVEURFAE, 7] DA AU A F- A R BR (¥ BA R J5 T »

B, ARRPRM T A TSR AR R T VE, ARk B
T EAWRI Frid & & F/ B EE R 2D 7% T8 17 & 2 10 & 5 A/ER
B, SIFETETR & W /R R 2 BT Z A B J5 B 24 T — P $5
AMER FR W7 H i FE 5D

W2, AR AIRAL T —Fh A T RGNS E s D AR LN 1 18 P HE
[ B i R/ BRAORE i ) 1 A T v BT SRR - i o B 3 A B R/ B
L5

Bt —20, AR Kan b e SRR+ 61 an 22 )5 444 7 T ) &,
Horpn Frd TSN AAY, H TR UERNITR TS50 DRSS
2y, HTiarsimprse A EE., BB ETIDNE. g idi st A,
BT LB sh 4, AT LA SRR R B e SO s P 4 4y 3k
ITVRIT . LIRMER 1 AR5 T ar LUK BRI Se b FH i 52 23 Rk =2
RERHIF. B, BMI 18.5 LU, Fhl2 25 UL BRI E K20 T WK+
A

B30, AR BAYE R F T 38 hn (8 JIg 7 W 2L sh P04k A =R D7 v
ZRRIOR B TR iR SR /s ORISR IR &5
A/EACEHE R 28T Z BB JaRIZI4S T LR E M E X B g XI5l
A o

73— 77 T R T PR BYA T AR B P BV T 2 A E R 7k, H
R IR 4T RR A S E R R R ) o B A5 X B SR JBR - il i T
. HIET LA X RE WA, BRI, Wi T LA
Z MV R o B0 L R SRV T A A AT VR YT

Wik —, AR AT a6 E B BEE, ICHEMEEEE
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BEHARWPARBIRN TG, HEES BEIRREN ARA LEFHERIX
B XHM R T, Zen b A& WAR 7 BRHAE T 1 42 50 508 SRy
BB o

AR — AN 77 R T A T I A/ E e 52 A A A
RERI 7, ARSI L3RG A RE W RRT 65 50 ik 2 SOk H
FEATIE LA

B—H, ARPRM T — K-S /S G E R DI TRET . 15
BRSSO INZEE R TN B IBIE P O (R RITREFRE D).
BRI, A o A B 481X B8 SR U JBR 1) b 7 1 3SR T et 77 . 8
BT B AE B BE 22 96 Ty O TR 8 B A TR A Se M e Ty K . B
LR T PR THl R A A & KREENRREE N7,
L3 T2 AC J7 F K A R0 /B AR B S B0 37 JBR T4 O FH T 48 n v L 3h ) 261 iR
O R U P B i RS 70 BB K T o

BE—2F, AR L EFEI LR X7 HR WA EY. EAE
Pyer DM R —Fr e i REL R sEi]. ER S B R E AR AT AR R HA
U BB R B 25 WA S s b O e . ARk, i IrieHizA &Y, H
T RS,

N2, EZEARH, AEYE RN RRER, WA
FAFHIIN 25°C 60%RH. BESELRAFFHAF T, ZAOWAF 6 MH. ATUIHEEK
fAm, NGRS, A 246, BN 1%, ZAGYRREN.

BE—28, AR K —Rh IR A/ e 52 i E EC AR R TV,
PR 5 VB R 4 3l A 2n_E 5 SRR HE A I W 1) SIE R 7 461 i B 2L & 0
/B FE A% B BEDSIE R 661 i ) 8 o 0/ B o

BJE, AT —MIPEe T IEMERI TS, HARBS B IEHERA
A e ) BRI B NIRRT R A &Y

DL B SE ) 0 4E 28450 U W A R B O B SEME T 3. (B2, AU
RN AR AR R EI A FFRAZAFE,  FEATTHISE 77 20 A AT BLAE 238 47
HFRMFE AR, MKAEEARARHNEEMEE. BT HsEi
15144 24 Ui AR T AN AAEART 77 2CRR 14 A B AR 38 LATR B9 BR 1 SE T ) A0 B
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7% AT — P PR A .

B | #REMT, SHEERTFHREEZRE, NEURTREBEZEAE &
=8, MR FRES (BE2192) MIEFTRFRES (ER2193) 4
A4 (EDMOY) JG L T#FHI% CFIFE£SD; n=3) XKW AEHARE
Akl . abed: REIFRRREEESR (p<0.05t-5E5K),

SIZ ffe 151

SEHER) 1

SN R T AN 7E £ BEAE TR 5 4 B 1 B 0t v A i iy 2 2 U7 T O /E K
T

£

T Vel 278 0 OO i X 5 P 0 R SR S 2 A ok PR R FOT SN T ol 2 D>~ 2
BREEA. BHMEREENMEELEREN. CEWE, BeEPREaTY4En
HREERBARARENKEERZBMEN N EEREHER,

R MRS E SR EETEANA, IR S e
INFEREE A AL E R RN E (Kleiber,1987). FkK, X—#&
W T ANEREE. U2 N RATTRE R EY) (UC) KIERT

S AL S g G
W EEC Mgk, RIXLEETE-20~+10kl/g UC TLE N

(Livesey, 1990). FHME A LB 5 & UC & &7 JCHR: & B B A fe i 7B
F AT T AR D RARRE o

AT R, 243 1R H 25 Fh T 50 R 45 VRN T RL T 14 O 2844 i
B — WA RE AN, WE IR B E e . Bk
H 12 v A i H ZERF R KT B B4 ALV AL RE R R

1.1 S2RE Rk

1.1.1 A

M Copenhagen F{IKZEFFEZET 13 4 MR AR B AT IZII T . AT
FIAERS (ME+SD) b 24.6+2.7 %, i1 BMI 2§ 22.5+ 1.7kg/m’s iR
T ANKHIAZ, BT AR, 2R R R RO E
EBAKEARAS, FEEBAII R, AN TN HFBMRE — T
SRR EZRENEE. IEZREAELSEEXNHNETHESE T T
ST ZAF SR PR DS A A0 . %R B T BF ARG AR R4S 2 3
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(Frederiksberg) M6 ZE A4 (municipal ethical committee) HJHt#E (KF
01-070/01 SZ47&). FLZIREZ BENRAFIEENMEN T HUERTIH
WS HERR o

1.1.2 W&t

THIRAIES R T R 4 NTIHE, MukiEpE—A 7 REGERY, KR
I RE BN A CHER. ERILNERE X & 2R E WS 4 g
T —. FWPIE, Fra s ita B e EREmA RN R,
HARE— AR 300g U0 F BTIR 4 A R AL 7E T TN R ME— Y
RaENEEANNMARRMEERE. HRE, S5FEFLEECH
SH, ARGRAAKEFHRITT (The Department of Human Nutrition) 45HX
AT RS, RORERSE.

1.13 K&

B FE A R e B E MR, (BEE THX KBEFRFZHEA
fy AL RRE I8 4 B A 5 E% 10-15; IR E% 30 AR s BiKAL &4 E% 55-60
MRS EA 3gMT. M= BEEREE R GR 1D RTINS
AT RE, WRENTHNE—EEZNEREmE.
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£ 1.1 =R R S AR

it 1 it 2 it 3
H%géﬂﬁi, g
- HEAE 60 60 60
M 25 25 20
hEg, AGAE 40 40 40
BHETRE 30 30 30
KR Fr 35 35 35
& 30 - 30
BRAINE - 30 ]
4N 35 - 35
=28 § L) - 35 -
A5 I 50 - 50
G AR T - 70 -
g R 150 - 150
A Al - 150 -
pEt 500 500 500
445, AKAE 250 250 250
SR 385 - ;
WRIR EL - 190 ;
Bolognaise - - 270
A 210 i i
RORH T 200 245
ST 55 45 60
B 70 70 50
=27/ N
MEeE, MJ 11.443 9.548 10.026
Reli, g 99.2 75.4 80.0
BEEAY%, ¢ 16.8 12.6 11.8

LAk 2 T 4E R RO D B BB AL P B A A AR 2 B SVE
PURNAS[E) B2 T A R AR (R 1.2):

C: &FEFMmMA CHRYD

SF: Fm HZEMT (SF) M Y

FS: AT (FS) fixs 4

SF/FS: &7 SF f1 FS MM IR R EZ A
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ZIRHEBEZHE C. SF FFS HEZEGIF BEMERHK, HE,
ZAI A B Z A SF/FS IR HIRBKEZN (B, £BEHRIKEER
EERLH . BEMHA SF Ff1 FS &, &FZEHIIREFND W H T

(6.2g/100g L) FITHRT (6.2g/100g ) A&, (HE7EEEmA SF/FS
B, (RRRIZR B0 m HEEMT (6.8g/100g THH) FIWHERT (6.1g/100g
mf) RE. ZREZMARBERRN DB HEER K. W EHZEMY KT
HHEAETRIRT, TEKFKE 2 /. TR RO 8B R 10 4805, 7EA
M52 B, /B AEHHW 10 2%, 24 HEITE RBEE K 30°CH 85%AE%T
TBRESAT T REE 72 0%h, RIET 220°CE5AF T RS 72 238,

£ 1.2 A EZHERHR (5 100g M)

EEEA  REERE  EEmA A
C! SF? FS? SF/FS*

V%
A3 BT BB SRy 40.8 31.6 32.5 ]
R, K2R 67% - - - 27.0
[iZ35s 20.7 22.6 20.7 7.6
K 19.6 19.0 19.3 30.0
BER, REEW 17.3 18.8 19.3 6.4
IEEAEERBFE - - - 11.1
a] H 2%+ - 6.2 - 6.8
DA R - - 6.2 6.1
X - - - 3.3
# 1.3 1.3 1.3 1.2
[Zans 0.2 0.5 0.5 0.6
i - - - 0.7
e i
EAEE, kI 910 1074 1008 1138
Reli, g 1.8 5.1 4.0 7.3
FEReY, ¢ 8.1 8.1 8.6 6.5

'HEHE C: SFREmME CTERYD
> BT AL SF: X RY)+R HEERF (SF)
SHESET A FS: SRRY+TRERT (FS)
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‘B2, SF/FS: KSR A B ZH A +SF+FS
S Ak 28 AR RRE R B BRI A A5 2 BB

ZHAZEARERTAE 1 /N, ZBFEEE CF SF/FS FEfFZ R AT LR 2
fty, (BB SF A FS &4 TAKBEMEIHE . 842 1RE B RE
GRET 300g BEMA, HARENEE EHAHEENZREHIU WHO
M7k (1985) EALKEIE HAREEFRE,

1.1.4  HESMAIRE 5 1 WA R & iz i B 1) A 2

f§if] Cummings and Wiggins FJHLIRFE(H L (the single stool method)
(1976) MEAYISMT . £ 4. 56 HMFE, HRmZIRXERBE—H
(60 k324D BF 1.25~1.60 [i] (MediFact Goteborg) 45 LU E [ 8L 26 A
B IARCY), FRICERAREIR. AT 7 HREKRE S — K
P S S AR R A 8 Tl JFSLEDIE B A B SRR T I HMIAE Sl 4
PR E AR EIAGR. A X SEaTimie i EE. N Thsic s
NSRS i KB P MR e — RISCER I 2 (E,  HRAS TR 2R 1
FH YR,

.15 fbZEarth

TEHE— S AL ST, ¥ 3 (I EERE A . 4 PRI A A BT A 3EE
RERA T IRASMN, iR e T . 3 A IEalfril Ak A e T
85°C Uk 20 /NETFIHEMAIRE R T 100°CTF 4 20 NN G, B TRPIBIN
8., FRZERBRRER LMK ER (KA C400A) X EREREHTHIE.
1% /8 Bligh 1 Dyer (K157 (1959) HHATER/KMR, BBCSKIRITRE, W
PR EE. A SIS (NSP), FEFERN R AR A
d S BAE N R KB RE Z R Calditol acetate) FSR-EEIENE (Knudsen,
1997).

1.1.6  VFEMGEV T

M7 AIREREEIMENT 60 Fricdy/ RN R IR Y H EREERN
M RE W TPHEFARMTER. HERHMEERNTH, EAVEFRRE
NAHE R B R E R, RAAEFRRBALLYL
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REATRERMENLERNT 1.0 BE—WRAIVWERHIAR, HERH
FEPpF R AR FHIEB 53 ATV AL BEEME (DEpua) (Livesey, 1990):

DE i (kJ/g) =A Hgeeq (1-Z),

HA, A Hgeeq 22 M HZEFFRITRR F45 B R (=R8),

Z=AFE/AGE+ (1-Dg),

Hr, AFE MAGE 737l R &R &+ A C 5EREE &+ SF/FS 2 [
FIHEHE Y BE B O R AL AT B RE R R BRI . Dy BB R R AT AL %,
KB EEN B 092 1 Dy (Livesey, 1990).

BT St AT B 1E Windows ) SAS®F4: (8.2 R4S, SAS institute inc.,
Cary, NC) i TH]. ZREMNASIT2EETHEMYTE. KSR, 8
San bt 18]S N HEVHE ) R B L ATV b 2R R v AL A AR T A AR AR Y MIXED
RFFPHATE, & BENEAZRRE Y. EERF2E. H918 05 8 fHE E1E
FIVE ML S B AR B« ZREED — ML BEN A Bt S E A .
KILBZ NIRRT, ] Tukey M55 ELEARLE N F LR 4 B 19 w5
FAXFHY ¢ 0. R HIE BN SN IME 5T FR IR Z  (SEED.

12 #R

R AR E S =N E Kt m H 2R AR TSR, 9 100g
TR IRN & BV A N EERE C F1 1.8g~ B SF/FS H) 7.3,
 100g MM REE S BVEHE M BETH A C 1910 kI~ EE M4 SF/FS #
) 1138 kJ (K 1.2),

AT BN S EZ RN EE R (R 1.3). 5EAE S+
REEHA C (62.0+6.6g) MAERES+EEHME SF (61.1+6.6g) ML, 5
BIEREE+EEE FS (84.016.6g) MEREE+ZEFEE SF/FS (725
+6.6g) KIZRHE K ZHMYTE CFE¥M{ELSEE) ®BE£. 33.3+£2.0 1°F
WiEHIHE CEFHYE £SEE) WA %22,

BERERAZIBENEERW, A EAERES+EFmME SF/FS %
REW A THEHRAR CPYME £ SER) 121 +2.4 FU/ARFE AN ZER B+
BEME C ZIRE MR TEIRAE CP¥E+SEE) 104+2.4 7i/K (K
4. HEMEEHAEZAEENEEZZN, WENEARMER+EEZRE C
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ZREMHHEME (PFHELESEE) 8.6+1.6 B~EAEMES+EEHE
SF/FS R HHNME CEX¥MELSER) 25.0+1.5 7. SN LRZ 3
BREZEZmN, REEMES+EEHA SF/FS FHRIKME 76.012.0%FMEA
EmMES+EZEE C ZIAENEEE 92.1+£1.9%. #WIHEIHEES S|
e EEEm, BASANEMBET+EEmMA FS 23 i R s i i &
& (F#4{5+SEE) (88.8+2.8 7/K ).,

® 13 GAZEMBEEMEA C @2 RS YT BNy K&
Mzt . £2FR2FEE HRY)D, SFEE: XRY-+H HZERHF (SE),
FS HE: XY+ RRT (FS), F1 SF/FS MAL: K4 % BEmMA+SF+FS
(SF¥J{E £SEE) (n=11)

HuiE e + HatEe + ERFEE + e+ P
WEC WA SF @EFS WSS

Hlt T E, ¢/d 62.0+£6.6° 61.1+6.6" 84.0+6.6%° 72.5+6.6° 0.026

Hemt k&8, 77.8+1.01* 74.8+1.01° 743+1.01°" 70.1+094°  <0.001
%

BRI, MR 352+20 316420  333£20  34.8+2.0 NS
—AT P HME RN B 3E Z R UAE M LR FERER.

BRHEEFRAERRMEEIEAR (K 1.5, RBEEBAEZIFEANE
Zwm, SHAMBEAEL, FAZEMBE+REERA SF/FS 2R E A ER
AE (FE+SEE) 15.3+0.290M)/d &8 % . HEMtYREEHEM B P g &1
BEZW, BHEEANEMER+ELZMNE SF/FS ZiE M NEMES+BE
ff FS ZRE NEmHt e EH R . EMTHARZIENEEE
M, SeARMEA+EEMAFS (87.3+11.0%) MEANEREE+EZmE
SF/FS (88.6£1.0%) KISZiREHLL, AR S+EERE C (91.741.0%)
A NFEREE &+ EF A SF(90.841.0%) 2% h & s (F3{E + SEE).
BEARMEHLERENBEEEAFR, FAEMBERITS HENZRE N
BARE.

® 14 EAERMERIA C PR E KEIRDHRA . FERR
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. BERTRIVEAL R A AR S E . £ RBFEWME (TEY), SF M.
SRR+ HZFF (SF), FSHAE: XHEY+ITKF (FS), 1 SF/FS HE:

(ERE & R B EMA+SF+FS CEI{E +SEE) (n=11)

HAilES e EMkEe Emige + PP
+HEC +HEBSF +HEFS [Ef SF/FS
BIAEEAN, g/d 104+£24% 114+24> 111+24° 1214+24* <0.00
1

FAGREHEM, g/d 8.6 +£1.6° 154+1.5° 222+1.5% 250%1.5° <0.00
1

JERTRIMSALER, %  92.1+1.9% 85.9+2.0° 80.7+2.0° 76.0+2.0° <0.00
1

W ALIIRET, g/d  95.4+2.8" 98.8+2.8* 888+28" 956428 <0.00
1

DA 1] ) 23 2 S LR R AR R R«

® LS BEASEMBRMEE C MMEEZREN DEERA . ORI
At BERAHAERENEELRERE: 2FRLZEE YD, SF mE: W
Yy+1a 281 (SF), FS TfL: XYY (FSD, #1 SF/FS Hd: (K
5 ) 2R B2 T A4SF+FS (CF{E +SEE) (n=11)

gt ErEd ERiEe Enge P
+HE C  +[HfA SF +HEAFS +E

SE/FS
BREEEREA, 147+ 151+ 15.0 + 153+  <0.00
Ml/d 0.29¢ 0.29° 0.29° 0.29° 1
Bt eeEH 1224 1.39 + 1.87 + 1.74+  0.002
8, MI/d 0.14° 0.14% 0.14 0.14%
Re BRI 4L 91.7+£1.0° 90.8+1.0° 873+ 88.6+  0.003
%= % 1.0° 1.0
WAL BE R, 13.4£0.32  13.8+ 13.1 + 13.6+  0.004
MJ/d ab 0.32° 0.32° 0.32°

DT e B IR 1 B2 2 R LR R I LA R

A HSEF R FHIR BER R BN 29.4 F1 24.7k)/g. 6] H 3R FRF
B AIVEALRERE(E S B0 19.8 1 27.3kl/g (R 1.6,
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F 1.6 [0 HZRMIFRT R0 rELREE(E

8] H Z&5 1 TR F
BREE (kl/g) 29.4 24.7
A THLE (%) 0.67 -1.10
o EeEEE K/ 19.8 273

1.3 T

ARG REXH, THRFRELERENNEZNUEA B HENR
FeRF 4 Arge Sy . X BRI T HEM AR 0, AR LR F 4 & I RR DTN,
H S TREF IR0 T AL AEB(E-27.3k)/g. BT “I¥BHTHILBEEE"
FoRBMA | TR A EERHEHAREER, Prizs a8 i,
o B P AN A LR T S BT AL AR E k>, T ) B ZE R T IRAE R I AR
B B, %45 BT IRImA . IRNITH LRI RE E E4  EEE R,
- PRI 7 AR B PR T /4 s T T R R R .

] I 2EFh T AR T HASE L, BB R 44 (DF) NN ES =
RAGEKE, TEREHERFFHREERRE. MERMARKRE, MHZE
MFRTREFREEETESBOLY KT eENEEmima s ERy
WA . ER, [ HZER PR el & B D e F M T 1HE
EA T HE IR R .

B4R BV, R gYErER> D ELT s R A & 7 m
BHMN . AR, BR4LA DF S FEHALE 35.5~42.0 3¢ DF/K (%
ERRER) WA, ERXTVFHEHNE, EREANKAEKINES%E
B (3 1.3). AHEH T & P35 18 Fri B i 7 a2k T XA R, Bl —
F7G A 0L b B AR C B e R TIE RS T A AR AT 4, ST Ak [e]
o 383t SR LA P iR G AR T TR B, K 20~80 ARic A E R 2
FIOLRE RN (B TR, I HZEE 5 AW 50 il A I B R S 7R 3 A
%, FEMSTIREITT, AR, FH 60 Fnid®/R, RIEMERE
95%=9 (Sandstom et al. 2000). AWFFA FIEHAS A 33.3£2.3 /Mg CF
HE+SD), 5 BT X T ENES DF EAREEER BN RES KK
EHR (A A 2
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ZUREFIREELTE (WA —R—ARESHE, HFETIESR
TR ARTENE (IR RPN SMU .. ABFFIESE T &R
22, Bl S0 B A R I SR n B b A AR ZRME LA A PR B T RS E RO 1E
F . %485 Ri#— 5 R RWRRT BT H AR R BE AR T8 5 5 T B A (e it
YER, IEMAERRIZERMESMN NS H WA FEEHE UK E B EM RS
Y BEEMANZRETEINEZESHRMY TR (R 1.3). X58
T B N A B B HE R AR A R — BT

BTG, WRETFRIRR R EEY KA eV S 6, I
BT BRI A AL G A BE, ZFIR S B R F VR 5 B0 RS SR 1
Mo 26T 0 RRT T A B IUHE VR IR 9U R, R R TR/ 8 U I
I T B S A AR Be J T K ¥ AEH (Wolever and Jenkins, 2001).
TV 41 4 O 2 7R e S8 1 189 0 /N P9 5 RO RGP RN S SR T /K AL & 0 )3
AR ST T A B e N o ASHIF T I I — &5 SRR B W AR 7 3 5 B 18
MR Z A G4, TR T FHVHS AT DATTRURE B I 107 A0 v A TR e, DRI ek
DRERG M REARTEALR (BR 1.4).

BT o W (ALA) MImHE, KEEFRMIL S ST 1E
Widg. Bk, o MBS AR I PURFAE . IR D RR 2H A A /R Ty e
RO FRAE A . B IATIT AN, EBE RIS WREF IR AR A
KRR

C2X TRV T I 18: 3n-3 HIAEYFR A BE I AN RE0 34T T3
4 FETIARTEvE e, WRETFHY 18: 3n-3 AR E S WK ¥ RS

(Cunnane et al, 1993). HEFAMRKIGEE, FEMITHFENIMNI)E IR
Froa mACRE, AT RS R BRAR AR BRI R B RS, TIARIRAOZE
SRR . XL B T RR TP AN TE R EREA REEW.

1.4 i

AWFSUIEE, M4EENERIMHLL 18 WRHEEBRALKFE, &l
W A, T RO P I 45 & REh S B-27k0/g I RIER 7 FTTH AL BE B (E .

SEHE) 2

T BT 14 i 7 465 & R0 R o MR AL B (1) AR A 5
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a1 Fon, DMBERER BRI XGRK b8 SR RE /T
WRNER. ZRERER, BAFEURTREZOONERRNEERE
Bt EEETHEAS TR TEZMEMERMRBH, KhaTEZmME
B RE Y & B AR AR RN . ZH 5 U B L R 28 X a5 45 & A0 A 1l
R W VE R 97

ZHRE KR, BIEWRRF. BN RETE S K —F 5 IR F
Ve H 48 H IR — 854 B B 22 /A A 10— Bl s a0 B S0 R 1 R A8 1 i 117 45 & R
WA B JR IR :

2.1 MEFITTE

2.1.1  REEA R A R

R AR I AR

1. WHF

2. EEWHKTHRZEE

3. ANE TR TR B2 TH

4. FBEWK

5. ARG M T REZUNER
6. HEHATMTFELZMBRESR

ZR IS P 2 T A H 4 22 B S I S 20K RN B . 7 R 2 T A R R
F (6.2¢/100g A REBELZEGIEEN. 1ZBEZEELRESISRME
FTEREEI R . AT T7EBIMEAE T AT, AEKTKE 2 . AT oy
1BIBBEE 10 D80G, TEMATEEZ AT, AEmEFHEHE 10 24, 4R
TE R BEZE P 30°CHI 85%HEXHE I S AE T R 72 4340, RET 220 C41F T A
B 72 4. ZAETTEREETA 1 /.

A4 WK T A R R & AR 2 TEJRR T (10 A BB R & I AL A an SE i) 1 7 B
& o

2.1.2  SHTZRB ARG 75

1. AT R0 A7 ) TR 1
2. FIHAHMARESHEMFINFBIRFFRARZEI (SFE) BT KA
LRSI, P IRACE W = BRI PR A B AR
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3. 15 B EEE/EE (THEAEYYREEEDOM)) JTE#ITH
kEMEN, AT BB R
4. FAESHEMRNESH BT EIEFTREZEE (SFE) #HATHRAE

oy S

2.1.3 #B

FI-F EDMO MBS EHEE EEM CRBEE2E, 2000 FIP U/g, Merck
7190), BEEE CGRBAMEELR, VIZ, &Pt 4XUSP, P-1750, Sigma). FrEH
T W T AT 9% 4%, T E Sigma-Aldrich (St.Louis, MO) .

2.1.4  FERIHIE

TR BER. SR UKRTFHEZEA, HEREEG. WH2E
B R, Pl B R e, TEACTT N 0.7mm PR BTk

2.1.5  {KRINEA

¥R LA L EDMO ROffi R I T AN E M. RS2, O E
AL IERORE T (0.5g) BF THIREMW A (25mL; 0.1M; pH6) 1, #
FEIMNEREE (10mL; 0.2M) F1 8 FE A MEFR (1mL; 0.2 M #H B 25mg/mL).
s (IM) BESE OM) FiZ8FR pH AR 2. [HZ&FER N
ABEMA (0.5mL; 0.05%) HAEHH BahIRGHL 40°CRAETIET 75 4>
B, RS B R AR IDASEAE (SmL; 0.6M) FIBFRZ M B (10mL;
0.2M; pH6.8). REHELAMLE (IM) BRI (IM) ¥ pH HEZE 6.8. N
NEEFEEW (1mL; BERZEME B W 100mg/mL), ZIHALTEALHH B3R
AL 40°CKIE P aksE 18 /NI . B G, AL AR & B0 (10 538 6000
B, 4°C), WGUTIEWR BB RS B IRHTE.

it EDMO BRSNS ALRAE T R EA KRG RGN & 2R EH)
RIFE— DU 4 4 3R, BB RESRIETARELNZIER. K
AR AN FoAth 28 7 KA O ) SR AL AR DA R

AEi 2B AR AL T 2 TR A L i/ e B & B IS B ZERUAE
YRR B BT . SERRTERR I BLAY DL B B A B3RS, RN AT (&1
FIIZEBGR ML T4 B L2 W SRR A BT HI Ry

i Fil A EDMO 35 T 3545 O ARV AL B ADREEAT I g 07 1) —IREEIUR A T 1%
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IR ANTE A ER 2 Th A R B e BT S B T 24

2.1.6 “EAMNIKEIEFZEE (SFE-CO,)

i F S 36 = AR AR I SRR A ZE R R AT VAN IR B 2R N . @i B
EAFNRER S (SE 99.9%) E4ERCHBIE R RE, LR EBIER
F T AR AR M i . BRI IR IR (2g) PSSR N 2E
WMEF. BAERYREATITEREF. 600 bar ) CO, LA 4L/min (K73
TR . 2 NIREEHIAT 60°C, [WNEEN 90°C. WHKIAEEHAT 30 4t

2.1.7  LAZFEAEARFIN SFE

SFE-CO, 280 J5, MG Fumam AN CEEVE BT, 2T R,
AW AN SE T R#R ) SFE-CO, ()44 - ZRERIFRIE S ImL/min, JERZ 10%
[¥) K% . 1% SFE &M &R o 9 SR TE i AMMBEE IR E . e AT 30
5

22 &R

WM B SFE 40 Bn, WEHRTFHRMEER, RIERZHH, &
AWK EBEZIMANMERERTAFURFREZMENHSE (2.1,
JEWT — KRB )4 (SFE 204D B, RIes B el &2 b H =
ke (F 2.1,

®21: TYREE (g/100g) FILAFTIAEE 1905 1) S ZEE R g 5

(1% 7~ SFE ZEEL R IR B R HAR AR B CPIYME £SD;s n=2)
Al AARL
| EHUIE FEAUR oo RTME  FFHR
THT FmE vemE o0V gmam xmam
HE 6 HE (%) T
%)

A
2;??ﬂﬁ'a 93 56 59 89 31 32
H

SFECO, 314+40 27+04 02+0.1 0.8+0.1 104+05 109+0.5

SFE CO,
+ FtOH 2.9+0.8 0.8+0.0 0.5+0.1 06+0.1 27+0.5 26+02
41t 343+32 35+0.5 0.7+0.1 1.3+0.0 13.1+0.7 13.4+0.6
* PRE +SD; n=3; PERIE
THTF. SEUEHRFRHEEZTDE. NS TURTREEDE. BER. A

LT RIS AR T I & RSN (EDOMY & IAE R EHE)
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KEXHME 1 FinlER,

&4k EDOM J§4LJE, ZTEMTHEER SBEE F&ERENAEEME. B
2, Bt 8BNS WK TR R EZ R K EDOM RA5 AT AR 43 31 2
BRE RN . ERER, NEELERTFHREZEENRE MBI BRI
BHMAAE TR TR ELMEKRBEN®EES (p=0.038; t-£k; B 1. &
HHAG TR T RS MEE RGNS EDOM #iE EHBEER.

RAMEAL B BT RO R B 43w Bl RO IR B ) S B Bk 2.2 P
2 KR4 15 T BR T B IR ok K ILAE EDOM; (70%) HIAS AT,
HE B TS N A R RV A . — e, BE S B R AR B
ILTE &7 T RR T IR 5 A 1) EDOM; MR A B, RN, SAMAS
T BRF B A EDOM, 3543 1 B A B AR R B T BB 22 AL AN
M BDOM; #4> h AR R BB B E S TAAEG R B EZma b
AFH) (p=0.032; t-SE4; 3K 2.2)

#2022 MEEMT. SO UKRFHEZME. AWM HREEE.
MEENY . A TR T RO SRR S R T I b B R AR T R AT
PEANAR TV ER 4 B SFE SRS S Al it (CPF¥I{E£SD; n=3)

EAEL HAEHEAWL

SHEUK  AFTRR RFHIE  BRTRIE
THET (%) THREE TFREEX B0 ZEHEH ZHAEMW
M (%) HE (%) fE& fE
(%) (%)
EDOMi  (ccin 16" 1.86£0.50° 1.43+4035° 0.1740.03° 5.75+1.06° 5.01+1.27°
soluble
iggggi 15.7543.26° 2264033 1.07+0.64° 1.51+0.79>¢ 3.17+0.42° 4.20+0.29°

&t 22314449 4.12+0.17° 2.50+0.98° 1.67+0.81° 8.91£1.43% 9.27+1.44°
abed 2 hGAT IR R R RN EE EZ7E (P <0.05; t-5558)

%22 MERBER, &8 VKT RS EDOM, 57 7 1A

JE R EEER T AT EART T IEREN (p=0.013; t-5%).
54, LR 2.1 FEK 2.2 WS RATLAE B, BRI ASRE A K 5 A BUR
% 65%7E EDOM, JE 4 [EI . X UEBE, >k B YRR T A0 AN IR B ) an S 1o 2y
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13 FEARSMNEE P A ER, X—4RERW, ERTFHEEHEIEN
FEISTER ISP E B 1E F —ANTHEAH

2.3 KoL Fr WA B LI A% 1 EDOM HIEFIE RS 8. 1%
FRER, WRRTRAEH EDOM; 1 EHZ) 1/3 d g A A, HEEm
LA EDOM; BN LT 5% 2 MR B TR 40 o

2Ol AR R A B UANBE AR B %R R, &8 A E AR
FREBEZHOZ AESHEAEG M FRRL A B EEERHK,
(ERFREREACIE P

*23: WERTF. SEURFNELZRGS, AT TRFRHEZHA, B
¥y B RRT S B RS YRR RS & P B9V AR BN S 1 40
BIOMARRN CP¥WEESD; n=3), PMEIMNEWE WAEETYRN%ER

— SHEWH  NETHK - BEANEGIEH  AEH VR

: . RER THEBEEE THEEM
qm Gk

(%) THRE THRE (%) RS ANES

M (%)  EE (%) (%) (%)

EDOM,;
insolubl 32.69+2.16% 7.17+0.72° 4.13+2.34° 5.69+2.92° 20.62+2.48° 29.44+8.89>°

v R FERR B E R (P<0.054-55)

2.4 G

R22HINEGRER, EEUKFIEZTNE (4.12£0.17) PHIENIS
& F/E SRR M (LTI iN%ERR) BEmTAS KRR EZE (2.50
+0.98). 74, SEEAETWKTFREZROMER (3.17£042) THREKMM
MR EML, EEEE VKT REEENER (4.2020.29) KJAEER
AT PR ILE m BB R e . X E TR T ANHWA B R
AT ERPIENSE. Akt SASTERFRRMEE, SFERTFH
AR P A s BT RE b BB/ (R 2.3). SRESH LTI
=i A EDOM, A P I RERMAR R, 548 TE WK TRENRZ
REMBEERPERGSEERWERE B, Fit, ZERIREVKT
FEIRI G AR EH A E TG GRS 1D 450,
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