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(RO RHRS CEBLo) 188 R AT S LR SR~ 1 BB 3
e RIS (LT RHRE). X 78V 5 R0 bR v i 4
., LIZHBBRBMEEIE (HPLC) $iRX EBLy; P X EMBRBRETHITE
B ESGHIO AT R . ARG AT TR R £ 8
(HSCCC)%t Eblg;; PR RIS ITH 2 0 5, B4 #1885 AR (4 3% (PHPLC)
Sl W K, RS A~ FHEBER (LC~MS) HR3d kit T 4%
o [IESRH AR 3R Ebler, *mﬂﬁm%&nmu;i T BRI

1. &%) 6 HERHEBER RGN PTRER, EFLLAMES @ F 8 K (1
4 1 5) {ER HSCCC s R4, Har Bl 25s, b NHHEIREED 0.96. BH
iE’rﬁrﬂﬂﬁ FEBEZBEANRLE L, NMEPRSERE S 54 3.80 A1 4.44,

. USRS R LA E AR . FHIAIBIAE, X HSCCC {5 K
800rpm, FBIAHILE N 2. 25m1/min, Ebley BEFEEN 103 mg BF, 3 /NEHAN T
AR EEBL SR NMES, HPERTENEY—5 Tigs
HPLC K8, R WAEEMIT MR NN

3. FIFHI# R RAMERBAHGE, 5 Tl#E—paEadl. BikkH
M: Beckman Ultrasphere TM ODS A (10mm i.d. X250mm, S5um), A:if:
30 'C, #iE: 1.0 mVmin, FHFEE: 100 pL, UV K. 330nm, PDA 4
FATEE: 190~600nm, H|EBEWEN LA, HEIDGERT ABHRELENLE
TR ABBHE 1 (300~400nm) F#H7 11 (240~285nm),  H MR iy AH Xt
S0 fE A& RER U EPRE.

4. FIFH LC~NS BRHEAXFIBNEN EE L RRITEHEE, WEHS
TR 448, #H I MENIBKHNE, HIFEFER. £5XH
Indofinechemical 2 &) (1) HPLC RARAL AR, UESK4r MR A EH (8-C-H4HE
AKEEE) HREEYE (6-C-HEH-AEEE).

S AL NXKERRI, 2 1.5 XS HEBREE, & 0.0lmoV/L BEEHI~
0.045mol/L A BT/ R (pH=5. 78) P, 8. 45, PRI THEEr 4 A 8§
RIEAbi, TOMBF 107-10" mol /L Z [ AE BIFMEEXER. BILEN
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T EBLyy B ITTER AT, BTESEN: 4=(1.69 +0.057) ug/g,
= (6.09%0.567) pe/g; WREFDHN 3.38%F 9.31%; [alE 4 H K
84. 7%~108%, %¥ 85. 2%~ 105%;1li Ebley, F AR A4 B F JLERI R H.
BtHRERM], # HSCCC A0 PHPLC HHIA 4, LA EBLoy Y. &4
oA EE Rk, BRABEREEMNKTE, HTH SRR SA &
T —RAR@ER, FATH RIS RIS A R BB T 50, [,
A AR/UNBHR LRI ETHREYTHMEBETR, B EEE,
REEH RERE, TR, RERBESRA, GEEEP IR

%u%

X FREY  RERE; MBTTE, R SO0y
ol IR CRAH €5 APHPLC), WA (.38~ Jﬁigﬁ%gcm)

AR RTE )
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|



WL RS MR RN . RN ZEETH RS 534 5 RN B 9

Application Studies of Chromatography and Voltrammetry on

Effective Component Analysis of Bamboo-Leaf-Extract

Abstract

At present, the major quality control index of the Extract of bamboo leaves
(EBL) is the total flavone glycoside content (TF) determined by AINO;);~
NaNQ; spectrophotometry taking rutin as a standard. In order to set up a
high-standard quality assurance system, which can be accepted by international
society, the quantitative analysis method of TF using by High Performance Liquid
Chromatography (HPLC) should be inducted as early as possible. It is firstly faced
with the separation, purification, preparation and structural identification of main
flavonoids in EBL. In this studies, using high-speed countercurrent
chromatography (HSCCC) to pre-purify flavonoids in EBLg7, preparative high
performance liquid chromatography (PHPLC) to prepare monomers, and
HPLC~MS to identify structure, we gained two pure chemicals of C-glycosyl
flavonoids of bamboo. At the same time, the measurement of trace elements in
EBLg7;; was also conducted using by 1.5th Differential Stripping Voltammetry.

Results were reported as follows, respectively.

1) Through investigating the distribution coefficient, delamination time, and volume
ratio between two phases of six solvent systems, one mix-solvents that consists of
petroleum, n-butano! and water (1:4:5, v/v) was selected for HSCCC. Its
delamination time is 25s, volume ratio between upper and nether phases was 0.96.
And the distribution coefficients of two main C-glycosyl flavones of bamboo in the

mix-solvents were 3.80 and 4.44, respectively.

2) Taking the upper of the mix-solvents as stationary phase and the nether as mobile
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phase, six eluted fractions, which include a part stayed in stationary phase, were
obtained by HSCCC in 3 hours. The separating conditions were 800rpm rotate
speed, 2.25ml/min flow rate, and 103 mg injection amount of Eblg7; .sample. Two
main C-glycosyl flavones were detected by HPLC in the fifth fradtion, ie. the
biggest peak.

3) The fifth fraction was purified by PHPLC under following condition: column
temperature 30 °C, flow rate 1.0 ml/min, injection volume 100uL, UV detection
wavelength 330nm, and PDA detection wavelength 190~600nm. Two flavonoid
monomers were prepared and both have the character UV absorbance. Their band
] and band ]l were located in the ranges of 300~400nm and 240~285nm, and

absorbance intension also accords with the characteristic of flavonoids.

4) The chemical configuration of two monomers was identified by HPLC-MS
technology. Results showed that they all have the same molecular weight of 448,
with same band | and different band [l absorbance. Comparing with the standard
samples bought from of America Indofinechemical Company, and testing by
standard addition method of HPLC, two monomers were approved as orientin

(8-C-glucosyl-luteotin) and isoorientin (6-C-glucosyl-luteolin), individually.

5) Determination of trace elements of Cd. Pb. Zn. Cu by the 1.5th differential
anode stripping voltammetry were conducted too. In the solvent medium of
0.01moVl/L Potassium hydrogen tartrate and 0.045mol/I. NaAc with pHS5.78, all of
four irons can produce very sensitive oxidation waves. The peak height is related
linearly with iron concentration in the range of 10°°-10"° mol/L. This method has
been successfully used to inspect the content of Cd. Pb. Zn and Cu of EBLy7,, and
results showed Pbat (1.69 +0.06)ug /g and Zn at (6.09%£0.57)ug /g in dry base.
Method’s variation coefficients were 3.38% and 9.31%, and the rdcovery rates
were 84.7-108% and 85.2-105%, respectively. However, Cd and Cu in Ebly7, could

not be determined here, due to their contents over the inspecting limit of this

v
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method.

These studies revealed that the flavone glycosides in EBL could be separated and
purified above 0.1g scales by HSCCC plus HPLC fast and effectively. It explored
an effective route to prepare bamboo-leaf-flavonoid standards and s¢ttled down a
foundation for setting up a high-standard quality assurance system of EBL.
Meanwhile, the method application of the anode stripping voltammetry in
continuous determination of trace amounts in EBL¢7; was simple, sensitive, fast

and disturbless and costless, so very suitable for manufacturer’s appli¢ation.

Key words: Extract of bamboo leaves (EBL); C-glycosyl flavone; trace element;
High speed countercurrent chromatography(HSCCC); Preparative high
performance liquid chromatography(PHPLC); HPLC-MS; Anode stripping
voltammetry
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HERA S (Flavonoids, EMAEED) TZA4FTHESR, BFE+
BHANMBYRFRAS, AHSERNIMNIEZ RE85H1T I A ThRE M fr 5 AT
PR H . RERERRAET Co-C-Co MERSEH, TERERE. R, U&
RE (B, RN, BFREE. &RESHLAKREY. E208K, KEEA
mEERAMIKEY, ESEARTRIANCEETH, REZAFEENLEE
MAEENS, MN—®ERK. TRHE. BEREREFVIEIER. BEXE
BEHREANEAN, 8. R MHEFREER T RER R,

0.1 #ikid i & 3k (HSCCC) AR R =X F A A

i (Countercurrent Chromatography, CCC) BIE 40 FE R EL
R —FFRMAEEAR, BEXBIESFBETFSRIFD., HZE Lty
80’s ¥WJH, MR M i (High Speed Countercurrent Chromatography, HSCCC)
IR, AEHR CCC BIRIAE TRBMEM#RE. HSCCC R AHRAEERIGHE
ZIEREEANT RS /mETREREFES, 8 MR iEsh ¥
%, FERHBENRARBERIETRRMES, WFER, SBHERT
BN B TARERBAZENTOE RSB . BT, HSCCC ERRZ=WHITIR
FEHT RN
0.1.1 HSCCC EXRWTHAA

HXERRE, FAEY-FE-K@ 32K, NFEHRLSRE P —KtF
100mg, HEBAT 3-BEELE. FAROARERY, HEY-FEE-7KE6 :
3: 2% LA 1800rpm I3 15min AN KEIRZRBYPrBHKEE
PR, SEAHE. KER. KERMAKEEP. UEH-FPE-K(33140:27)
fkZF 700rpm HIEE, 7 70min ANKRREEYFrEHBEE. 4-12E-|/
B B, A SOUFIH T 8RB H AR Vanhaelen %4 HSCCC 5 HPLC
HeEd, M S00mg FIREMEERMHH—KSERT 7 1MHEEE, KGER:
PAK M ESEA, TFRLLZBRZ.BEARBIE, RiGERNHEFERTGINRET B,
HABERN ZMZEER T2 LA 6 47, Oka HLLE7-FHE-K4 3!
)&%, 7E 3500rpm F . 8min A M see buckthorn HIRELZEE T4 BBE T 5
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ANERS, HAEEEELA S HPLC AR, THEHENAKREREEER
HRPAETRER. FRARE. ABE. XEETH. XAERSY. BF
Che-Z B ZB5-FEE-7K(9 : 105 : 57 1800rpm HISEE T 70mip MK K
BRIORZREYTOERAKERR. AL AHER. KKK, XEBAARE
191, 4% Epilobium parviflorum (MIF3EIR) BIRBEERDERE 2¢ 7 EEE T
W, BEE. AHBEFRER] TR, FHEBNREAE-FE-KT 13!
8Y'Y, 1992 4E Chen FJFEDi-FEE-K@: 3: DHIPIHAREX 5 MAEERT
T8 HET S Ba1;1994 4 Kapadia FIH E C.48-Z.88 Z.FR- B BE-7K( -
4:2.5 : 2.5)M Garcinia Kola(BE# B)F 4B H T 2 E.
0.1.2 HSCCC 7E4£ %k &) B A

YR ERYP —RKEBENNLER S, SMERZ, Z20FH 50 ZF 120
& LA E P A WA, SRS 2000 FRLL L. B HET AL,
H HSCCC TR RAARF= I A4 I LA IR R B A £
ETE-WE-KG: 1 10ARYRTAERAREAFTETIBEDHEN
Panarine, £ &REZE 700me!'Y. FTR-EALH10.1mol/L) (1 : 1) BEHTM
Strychnos usambarensis (SR} RIRT R 440 B 10-323-Nb« H Z-F] f5 A%
US] FH O &4k a%-FEE-7K (20 © 20 . 2) M Anisocycla cymosa FIRF BB E T
— BB SRR 5 AMEFEESETEYRY). BECK-ZBRIE-FE-
K3 1715 5)7E 70min A PA 1800rpm M EMBPI D TROBBYIFTTE T
M CR. =R ORNSTERR. WESFLESHEHEYYT, S
B ER(0.07moVL. pH 6.4)(1 : DRLENEM T 4 MEWR'., W hEKER
MY FPREECKE-ZB-K6:5: B ASBETEERNKEEDL, ¥
HSCCC 5 MS B KERAKEFEERY,; %u;ﬂﬂz Cbt- 2 M8 2. BR- Z. -
K6 :3:2:SMECH-ZMZEE-FRE-KQ 111 DAAEHRBEEYF
SRS T K28 . Cephalomannine, E‘F%ml UJE(EH& LR LEE-FE-K
(50 070 : 80 i SYONBREENESEY T ERB TAHAMNELERN

[22]

~—

Cephalomannine
0.1.3 HSCCCEARRKXTHIAA

ARG E—BEET Y ARBAOMAEES, FTURAKRIERHE. Lee FL
ECk-EFEE-7K6 : 5 5) Bl 1500rpm B H7E 80min P ITTE AR FREH

2
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W LB YF B T 2 NS 7 A A RE Z B 84 —schisanhend F1'E #
ZEUP), DEH-FE- KBRS NEBREASORT BB T
EFJ eleutheromdeu“] Nitao %1 F 1991 XK FOLE-Z 8- 2B ZE-7K @8 :

: DRI RS Magnolia virginian 34T neelignans fIB W41k, S
’f?ﬁﬁ‘]ﬁﬁi%%ﬁh BEER. BLF.

0.1.4 HSCCCHEFAXEFTHAR

EERAEMEY EoWmTHEDT . YHEH-FE-K (13:23:16)
FIRRFE RS, — KM 440mg K BT LomatiMm dissectum BI¥RES, B2|T 3
’\%ﬁﬂ@%ﬁﬁu 1 MREMEEP HE-FE-K13 1 7 PR RSE
Hoth TELSRESYTHNIRMEEE. 7-FE8E-FE5E. 7-2E-6-BH K-
ﬁﬁ?%ﬂ 7-572 5 ﬁﬂ?{m T 4 55 %51°%1995 4 M Artemisia dalailamae karaschen
PR -FRE-KQ: 1 DBEH TR 7-RE-6-FHE-FTEUE
isofraxdin 1 taxaxeryl-acetate, BRI TR BERR.

g LA, HSCCC RS BHI & RIBRIIN . $HETAER
RB R, HBEERTNILEAZILHZEH. RMEEHTERELESY, TE
ERTRELEDHNSE. CTHTFRAFREBYES, BT,
BEZEEMNHRY — BBk 45,

0.2 2748 &%k (HPLC)

BB (High Performance Liquid Chromatography, HPLC) £ 20
H4E 60’s K 70’s VIR BRERN—F S BELHHBAR, CRES SR IERM
L, 5IANHEERNER, EEFLXATEHER. SXEeHN®E R BELS
MBE, AMEEEER. NER. RBER. #ftazibigs, LHES
THEEEME. AReEHE. SFERRETRLSMHASFP). T HPLC &
EPHERRATRERGCERANT/EER, a0 fnH S Rm,

0.2. 1 44 % A kAd &34

2% HPLC LIBEHEMIER, MEANEEENRE-BY 21~
5Smm, B 10~30cm, BAHER/DNT Img, BHEEEA Sul 4, RISHHK
A 0.8~1.2 ml/min. 74r& HPLC B ZHTRA=YH 3T, BRATEZ
BRI Bt FRSNRBIREFERAE. AL RFEEREZERN
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HWHEFE,
0.2.1.1 9#% HPLC A X KRBT A

KEMH) HPLC ¥ B RAH Cs i . B TEBRS THHRFERRE,
BTN DB B FT i 08 T2 . BRI K PO A ODS Cig A (4,6 X 250mm,
Sum), WMENFHANFEE: 0.1%KBHR — S 8/KEMWM=65:35, FMEK 360nm,
NERLTERBETREENCAENSE. ARECHSRE®, nhEx
KRR AR, H TWG Ci5(4.6 X 150mm)iE, FBHAH N HEE: /K . 8%
B2 (50:49.8:0.2), @F 360nm, 4 BERAH BRI FARE, HEH T
WEENESE. SagSP R PReE, B WYG Ce taiiis, LB K BB
(60:40:0.5) A¥#isHAH, LA 254nm AP FEK, WET 10 FITPRH. HF
KRELENERFTEE, HBMTHPHEBELSEE 59~13.1mg/g, P
1.3~4.3mg/g. KEZ%CIH ZORBAX Cis K(4.6X250mm), FANHE K & EY-
IK-UKZER(40: 60: 2), R K 280nm, LA T ASHBY, 8L ZREMETIH
WHEA, BMETEMTHPEERENSE.
EHEPUR YWG Cis $E(4.6 X 100mm, 10um), FiZHAE % FEE: 7K (0.2moV/L
H;PO,) : (0.5 molV/L K HPO,)=80: 120:1:8 MIEFIARL, HRE 280nm,
KA EMRGEE, FKCEEPH 7 EERIBITESE. HHREPH
RP-HPLC SRR T I BN 17 NEEET, HeBoWf
T IANEEFHE 4 MHESHAEEMERBEFET) KT EE.

BREZCIHZ®HPLC ZRETHERBEHFESTNHER, 7 Intertsil
ODS L, USEHREBNIB~KARZEHHFERR, SF=4iL", HEE,
i 7 58 8 B P I AR A R g, AR HERIZR . BT E R R . Pietta
S U7IZE Nucleosil 100 Cis i E, Bl 0.5%H;P0,-MeOH-THF B ¥EM, 50min 4
BT I5MREREUEEY, 6 MuSWhirkE ST REEIA, Eim Uy a8ag il
SINET R EEEFIR RS (PDA) BT

0.2.1.2 4% HPLC ARXE KR FZ¥t) A A

X HPLC i HERRZYH XXMM BT B, xS0 E£n s
BREFREBEAEYHAITHERS, AR K. i MegHiram
i) HPLC 471k, B4 M HPLC B:fllE 7 X ¥ BRIy i 7 f Yy
WA . BESYH HPLC B ME R AR P BEE R —BEENS &,
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ZESYH HPLC U AN AT ERM R EESTAS TN SBAE. BN
ZH HPLC Bl ST ORBEPHAS BT 5 RIERE.,
0.2.2 #l&% &k An &%

& B = W ¥ FH B % ( Preparative High Performance Liquid
Chromatography, PHPLC) R7EAZ 4R HPLC fIER LR BEXR. LIS E
R KBRMEHS AERN —MERBALER. BEHEER /DRI
SANFRE. —FRE TR HPLC IREBIRK, BESHESHEKBHE
EFFER &R HPLC, HTHAEENRKR 8~10mm, K 20~50cm, #FR
{17 0.2~2m1, MEHFEENR 3~5 mV/min, —REZBEEZTHEBSR, 5—
LRSI & HPLC, HAERARBRELE SR HPLC FE AN ES,
PR e N 27E 10mm Bl L, WA 5~50mlmin £4, —KE|&BT]
#ik 1000mg?. BIFHEAR ERMER, KEILK PHPLC MR LU B8, P
BRAWEA, BiRfEes. SRR TEURENEMRELOBEE, i
FE 3K PHPLC 3RBRE KB, NEHR 10mm FILR F X4 & FH#2 500mm T
bl & R FCAR R (R & A2k A Ak, MR T 2 RS BN, B4
—MElEFR, CERAEIRAMFREN, 4BERNIEP—-BREEHERE, 5
FEYE, BEBREENEMA.

RAFYHAPER—NETEFEREARREY T OB E TS
Y5, PHPLC XM=Y RAE ZNAMHERERRY,:, (OhEWEHLE ISR
FIRR, WS EREIESRERED, —BRELRJL-HETM T,
H PHPLC B R B EMFERRIERE SN . QRAF=YLELRTEEFAR,
ERZRASEDFSBRERAR S RLOHIBATR, MEEROHERSH
FRBEFENBRHASEKE, T PHPLC FEMEESSTOEALAEBR/T
MR 4r. (3) PHPLC ZE A B AL /KB R o0 7 B KK H .
0.2.2.1 PHPLC AR R F & 2 A

HPLC ZEARFEYEEE M H AN A O SR, TTHAERMNEAEER
H— RS, ENFARE. BE. FitH%")N A Spherisorb—CgHs ik
(8 X 300mm, 10pum), WEHHNREBEIK (14/86, V/V), REIBEK 540nm, SIThHL
SBAEE T AETPHREERE, HHTTEEMERIM; Huch Christiaw
ZISIH PHPLC NBEEF BT 8-, - =-. T4 HHEEET, HEE

5



HHL AT M Fri X R : BMBANRZEE THRRYRS TN AR

SAEE]T 8. 9. 8. 12mg; APMBHtEIA Lichrosorb RP-18 i 4H(8.0 X
300mm,10um), ¥ 3h 404 CH;0H:H,0:HCOOH (75:25:0.8, V/V/V), Bl
330nm, N H P EMNEET 4 EFEEETED 1 AATR, B
Spherisorb-C¢Hs 55 13:(8 X 300mm, 10um), FBhAHA FEE: K(14:86)i3E 1T 1%,
ERWERMFLE OES, 355 PDA RIKERARE, NHETEE R B
A& T 4 PPEEER AN, FIAT R RENAR D R K(15:85, V/V) KTl K
340nm, JEIE KSR : 190~600nm, NEFTH F B HIR T 8 FEMALEY ¥,
0.2.2.2 PHPLC £ X € XK= S ¥ 855 0 & A

HAREPHERE Y283 MBS AENSBHETHEGHSE B
PRiEdh, REZFHBREIMNEBEFIHIESLSRE; HEeEe BUH
PHPLC % T R ZHF K =8EREY; sk %P4H PHPLC M HEER WK
AT T 4 B &: 3B EZH PHPLC #I& T3P, BE%g™E PHPLC
F& 5 B E AR AE N R 5 s TR P 10 4H R 0B 2 6 2 a3 4
& T HHFMKRAEY; BIHEUOFR A RS & BSR4 S RRCE
N FLIR PR ARE G A £ 1 0 B R BE R AR LH-20 R vk, WL R AR Z e
RYPALHEE& T RZFEFRUAY— L RE T OARAES,, 2R RT% 98%L
I i

EJLEXR, PHPLC BALEHIZRAFEEYENYENSEAE T KENE
BB, FRMEARK HM. W hatch BI04 MEES. RBASHTTHES
B, #l&REBBERT; Cildenast Thomas Z8H PHPLC #1414 HPLC M
ANFBERE 4 B S Bk THESVH RAEREBEERESH
#1& T Aam i EPA 1 DHA; J&#RkZ8 % E Beckman 344-M HPLC #47
THEEYEZIKE 2B HE.

0. 3 AR Aotk 223k

R L — AR LGB R TR (Heyrovsky) [UEF 8IS —Fh e
WSS, BTG RS RERRER T agitEd,
BT IRERWTE R ER—E BRI R, BEmgHiTeEd,. 8. 5
X, PR B K (kolthoff) Z 210 ML R 18 FI 1 e AR LA B I — ey [T oy &8 2 B RS oA
RBRARNBUFENITFEGERA “REE”,

i
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b S ARERARPRERE, NaE R BER RN
THEEBEK, SMUBIEARABITKENRRE, BAFEFELRE D
M. EERBERRE. FHTANANENMRCETRREAST: BHREE.
AR VR . ACTAREIE . BRI E. o EMo kit BEiRiL s
%%[63]{,

0.3. 1 MiF Rk AMEATSATRZ T 42 H

BOERMREEAEMBEREASVT R PRER S . 1989 5, 288y
M~ BB S WRIREIT A3 P T NE, RIESIRE 2.0
X10°~6.0X 10 moV/L L P, BESREREE LR, FHr PO RRE
IBEAE 6 DNAERMBERFHEETE, HE5EFHE— N a7
ML, SRRAZEERTE. SEFREHLEEEEER. BEZ0%E
HCI-BEAR-KI-UA mMBRERF, BEESEREZNE T REDIHMES. &
WAERP, Pb (1) F-0.54 VA — PR R AEILE. H58E
0.025~3pug/ml CENERSKEE BHFAKEXRR, HRXREEGHN 09976,
FRIFR A 0.025ug/ml. RBAZE @ T AN K EBHHMaRN EEES
RIFT & 7E 0.10moVL ) FFERELZE M iBi(pH 4.3)F, F-0.10V (vs.SCE) i
B, HE-0.70 VERILICIR 40s /5, PHARACEIHE, T-042V EHAHRB— R
R FAtR A e BEAMT, EEAFANE, KRR EFHEHERS Pv* &
1.0X10%~8.0X 10 mol/L 1 2.0X10°~6.0X10%moVL B MERHETEEHNRE
XA, BHEY 8.0X10"molL, 4% R85 2 ki PR R 22
ZHIE T PHIRFHRREE.

P 1995 EE kRSB RRASESHARBHRREN EE
WP As(lll), &Eid EARRBNATRSH, RHRE 0.36pg/L, LFrKE
IEREMRER A 91.9~105.3%, FHMNH TR O EIBKHEI KES As(IDFE
HEE. HEHEEREBERT, As)Sness = 5RR FHE%APDC)
KR SMERKER LF RIFOREHITA, T-0.53V(vs. SCE) &&F
—RBA - RSFHE L, & 1.3X108~2.6X10"molVL IKETEHA, EH 5
As(IDRFEH REFFIEEXR, BHBER 1.3X10mol/L, FAKHR E B
HERARFEM R, HREAEEETIEES.

1996 fEF ARSI ENERHFRBHNE, HRFREREE

7
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ERMFHAET, GEASAHBE. ASESUIEREE SR KL &
KT UBRENGERSASBIPERFRBOEGEERNEE 28 BiRgsi
N A B HEREEN e mif P R E SR . IMNKEZSVIRBEEIV)ARE %
BERER EHRE, HESTEALEEANRKRERREE, 8T
ABH 5,

WMEMRZELITHRRTHESBE 7. SEasn e, B
B U RIR B s H 4K ek [ e 3 s K PR BB IR . 1999 E E4kRUS I s i
PR vE R R R AR, SR, KEESUIH M B PR 4k 2ok
EENEBEPHBE. . BRICEE00F0] R R Sk E e il Bk
M. . B,

0.3. 2 MMl REZARRZHFR Ry WB 2 b6 ERA

WERRKEFREREYRI AR HAEE. WEENOTNE FEE
BHSEAEE. RAENEBEE. SONNEEERELE, BEfe
iBENE FERXB . MERNBRAEFENR, TEIERREES, R
MEARR, WERHK 1.0X10"mol/L. 1984 4F Fahrat ZBRIE TH AWML E
RIFRARE, BTHEHESEEERI TSR, ENMRE. FNS
(1990) PIHAMEES FHMBRES vy —HERET S5 SBEF R
YRR, TREESHBEFREREEYERRE, R RABRERS
Tieetk, ERMRLF, MERATH BT A, BRTEAGTES
FAMEZERE, B TRK{ER, ATEREERXKIRE, EMEEBRRRN
AR, B HEBRIE 9.6X10° mol/L.

EHFEET, RRFESBRNNEAITABREZNERIRNEE, Kk
RS ARSI R RN SR, K HEKMIREENEEE S
HREEAREINIRES. NBOEJLEAXERE, WikEAERFAxRNE
HEANSBRMBATHRAEEARBIT AN RNILE, NERREES
PHRERGE N EEENE T E)LFED, #XEYRARESNSE, T

BRASEZRMERSEAGTEEAFEENEadE4RP, HEHMX
BE MOE=B BRI FEZEME, IR THEEETNARERR
EHREBHENER, FAHBEBREEEAART RILRBAELET AN
AR R AL E




WL KFE Bt RN : éﬁﬁ*ﬁﬁf&&ﬁﬁﬁﬂﬁﬁiﬁﬁﬁ“ﬂﬁﬁiﬁﬁ%

1998 4, AHEPIRVT EAFRBENRAREEENE, BT
EEIE. RE. BE, ATHTHAZL0EABRRELHNAERR. Tk
e DO ST SRR BRI E, AT E XA =TR (TBR) {L¥E1MH
B BRI E RARARM P AR TR, (LEBmERRTREERERMID
REE, HT o, SHRkERERFEREEMAL, ZHERRBENE
EUHEAR 7TEERXEMBBETRINSHR. A TFECEERREYFHE
BAEME, FUFEREEESYRAAE. R8N E—BRXARE
BAHENE, FASPVIRAKEIRBRERIEEN BN BT THE.

RiEMALEENATHERSAPREESE. AR TPEERENSE
Nfd. KEHAYERFTNESRANE, #ITAREE. SRR
REMHEEBERESIEE ppb ZHZE ppt ZOMT TR, T EAERRE R,

Z LEid, MiBNMRARER—BELHDN. BES. G6EEL™. &
AR HE. RARENRESITET N ERETF. KART?
Yi. Raling. SEREHITHRE. . NERNSTRIT. EHERER
Rl HERGKTHUEP LR TFEZEARNKREZSFIH, BEH T
ERBEFNH.

0. 4 L HEAGIRIEFo & L

PTTHERBAFERANRRNGHBYE, B7E (FEKE) 1 (X£5%
B PERAECR, 198 EXNH PAEBHAENAT “AREAHANKRY B AR,
PP & EENARENE, KESPIOTH ERERIEBE. L.
MRZHEMEDRHT THEADBTR, RAFTEEEIR SV IRAME
HHRNBHENAL: HEETEN/IEEDRERR T ENSERER,
SETTHPERERLEDEFENR A, QET 2. ER. MEFWIRRIZ,
HHEBTERRAEFHY, ZREERBINHERY (EBL) AR
TIHRE, 24 Eblyy, AEBMAYFBHRAK. AEMALRHRLUHAE
Bt R FF 841 6

BT HEf X EBL PR ENESBHNE, RAUST ARERHER
o~ EERtL i, LR EBL A TS RIEEK, mMEATHEERENA
RANGHIRE, O T & 8% LE 3 f1/8( 5-OH, B 3F L E4E =

ﬂ"

B g




WHL A B0 i 30

REN, k5 AP %8, FREE,
HEEAT N, HZX—7E&8E EBL WE KBS BFERKNRRE, SBRE

EHRTXEirER. R, HLAREH

REM: EMHERTREBEN SRR 4 NS AT

AT — M HENSBBAR R,

7K Ko FAE B8] 1 LL 45
ARIIA T E WTO BRI 25 HAE  Eir bR KB L2k

AR R BRI Y AT RER AR SR

A EBL R BRIEAR, BY)EER VL HPLC A AFEFERNLHAE R

Hirk, EZ5EEMHEN. TH, EEMTHEEFHNHRIR SR

EEpd:peR L

I A A R

PEIPTH REBIRE, HED

7, B THBHEERR, ZEXEHYREHAR, LAET

fif HPLC ZirEmBI iR . B+ Har

EAEITH RERER, OO RE, TLUBITHE. FSIEREXT5
EX. REFEXS, CHE T +HERNERMENERAZK. 55 EBL

Fra BT R R B H AR

TR, FERFFRE, RE. HE

R E T EUNHTEFLRER—IT2FEXNIE.
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WL RE BiESAiX PR : éﬁﬁ*ﬁﬁﬁ&&ﬁﬁ&ﬂl%ﬁﬁﬁﬁ*ﬁﬁﬁﬁﬂ%

BT REBHOIESBTHRENAS

TR AEZE (HSCCC) 2—M ARSI ERBARB~ B
B, ERUPAHENMNERHNBRFRGEIREARETEEZNN X Ti#
T B B4tk . HSCCC A TFRRZYHBE I FMRB. Q)@ met
mSEAERARIOENERN., SBETHEMRTERBEFSNEE, B
THER T BHE EHBAIIENERGEEHREURGE: QBRSBTS
Kig, BETREBAHAHE, NeMEEsB~EEaAEmn, RRENER
K, FEFEMAEFENERE; Q)R ZHB~B2ERLETMH%ERE, OB
ATTEFRE, {XSBAst ERAEER: M TFESE, FRENSHE
MBI Z'. OB FREAZES. L., BAl HSCCC
CERER S E. RAFYHREFHF RSB MRE SN,

HSCCC MR, BRBANBRARRNNBERBARENER. REME
MARL, AEARK L. THZHE, FENE. . TESHERNER,
BRI T=ENERBR. TERED, BERIERBNER, 9
BUMRFAEEE. BRAREMNEE -RFBRELRHRELR, WRELTH
Bk 2R (K) ABEREREHEENARE (Cs) BEREBIHE
R (Cm) 2, Bi%: K=Cs/Cm. ¥

WHKU, EFEHT HSCCC FBRMARZR, NERUTILAFE:. OF
EHERN SRR QEBRNERBRE. OFEREBNRETEFS
BRI RRYME: QBFNREN B E/NT 30s, HEEMETIEEHN
k¥, ETFTHARNGERABESE, DARBER. —BRE, IEaTUR
o HU AT 300, JE P P HSCCC St BB R B E, EEL MRk A w0,

A 30E S X HSCCC BRARENLBIERE . E &ML, ¥ HSCCC
N AT Eblyy; PHENIKHT 8, AEEHECIELRME.

1.1 H#5 ¥k
1.1.1 ZEHH

11



WHILRE BEFEaRX Bl SEMBANRREENTHRERYIR S AT N BT

Yot BRI (Ebly): HEFXRAYHIREFRATRME, RHEE
B >30%. BANEE=15%, HPLC ELigaE 1.1 Fim.

Time: 1.03771 Mnutes - Amplitude: 0.00035 AU

2.0

3
&
1.5 ﬁ
i
2 10 E § g
~ ; gﬁ
s R
D.5 %gr-
DO
D 4 10 15 20 26 30
Mnutes
1.1 PTH3REUM) (Ebly;) ) HPLC [
1.1.2 BLBRE

SR GS-10A3 B, JbRTTHEARNAWFRET R,

KON IEE: 8823A—UV, ItEWHHEANHWFATH S,

EHN L RI: YOKCLGAWA3057 &), JbRimHBEARNEMRIH &
MPLREIZR: S-1007, IERBXBHEARATFTEERFT AT H;

AT Bah SR WL 2R : SBS-100, FEEE PSR H&;
HAEKEEYES: KQ-250B &Y, R AaEE AT &,

REBSIE: XK96-B B, ITHEWFHRNUE HE&;

BFRE (Fa2—): FA1004 B, FABERIAUR AT RS B,
JEFS A RAX: R201 &Y, LG ERRIVIBTFTET HH &,

BAER/KB#: DKS-12 &, FELSFXEGHHEE H&;

12



HHLRF MiEFiw R S SRR R SRIR YR S) 94T R I R A B 5

BIRKNETRE: SHZ-D &, N YA EIg e 8d B,

E SR . Agilent 1000 series, ZHEXCFE FESITIRERAF.
BREEEYS. PR, ETR. BB, AHBE. 28, B8, BRZIEH HPLC
aish, HRWAS 4.

1.1.3 RBF %k

1.1.3.1 HSCCC &M &M R &4y %45

R RFERERE. #50E. HE. SHHERNBEEESRE, #itA4
BHRIRFCINR 1.1 i), A 50ml B4 8R4 % ERB R RS BB 20 ml,
E. FHER 2ml, REFENNAFEHESEEEST loml X8+, 45000
A% 0.1g B Eblyy, R, FHAERHEPELER, BESE, 2%
srEREF B, B, A HPLC &l L. THIYASHRENH SN
RRIREE, B RBEIIEZBFRAET SR L K,

1. 1. 3. 2 HSCCC M4k $2 /5

WIBEMNBRRAE—AMEE: ETE: /K : 4: 5) CEEA 1500ml)
Boif, oW FRY, BRESZ, WHIBES . B 10ml T4 (s
FH) ¥# 250mg Eblyy, iFE, FT HSCCC HskdE.

EERT, U LMAEREM, THERSIHE, FH#E 2.0mVmin, MBI
Rum¥Elx, EHLIEH, ¥iEXN 800rpm, EEMHEEMEN 43.5%, BI8BEEK
330nm I FXRBETERE 1A, BIE 200mV, 4KE 6cm/h. FEIBBHELERE
Bhh, AERRNBTA, @idsrslE. SRz RRE e, B
AR5 5 3h RS W R R R 8mi WL SE .

FIREEFE 3.0ml, ¥ 330nm FK THEINREEEE R KRBESY, &
LXEHARKMHERESS, k%5, HHPLC £%E.

KR GRE, FARHEEHEBERRRBREYR, FIKXE 50ml 28,
60ml 7K ¥k
1.1, 3.3 HPLC ¥ 5 3%
tBiffH: Phenomenex C18 RAHHE: (4.6 mm i.dX250mm, Sum), #HEif:
30 'C, M#E: 1.0mVmin, HFE: 20nl, ¥ERREH: A WRZIE0.1%BEHES
(10: 90, V/V), B MR ZHE0.1%BEEE (2575, V/V), KHASERE,
WIREFALE 1.1. BRAFEK: 330 nm.

13



HHIKE BiL#mRX BRUENE: €l BORFR SIATE 1T SRARYI AR 51 4 7 0 O R A B Y

# 1.1 HPLC ﬁﬁﬁtﬂﬁiﬁﬁ B

N skl e S——————

Time (min) 0~30 30 ~ 35 35~ 40
A H (%) 0 100 0
B & (%) 100 0 100
1.2 R 5454

1.2.1 HSCCC o Hég M A&k

FRRSEBNRETRNIERENEET B HNRFEYSE RS
AR —BEAT, REACHEEERBEIR 50%0 L, ¥R RE0R
BT 0.5 3 2 Z RIBER BB EA /0 B R . A BHEAN, ol UMEREE LA
BCFHMERRBNAE, EEFRMERT, BREEHPAEE. REES RS
BRI AAHEE. DTHENRSNEN, RERESBES. REEWUT
A FBIAHE .

A LB 1991 42 Fumie OKA, Hisao OKA ! Yoichiro Ito B A T #it#Y
—EBRMREL, FETHERETRRE XD, HEBRNHERR BT,
EEMBHERNKE. 20 KXBLE, B3 —HBEIBENBERRS.

M 1.2 R 13 80, AHBENRAFHBAHABRILEEE 1. 1° &5
R (B4 P K=4:3:2) BRYERERRE/NT 30 ¥, HEHTE
7 HERMERE, THEREEEATRETENE: 2 14 BRARESIE R
¥t kK, HEFREFLMREM; 3 BEANRESBEREAK; BRS M6 B
MERAHTEERELOE, B6 L. THRNEEENFKE, ELFN
A EZARARR, ARTFREROSE, 2 5" NoEeREREE, Eik
S WARL Ak FTE : K=1:4:5) FHTF Ebly; FEBEHIFH.

14



FLRE BEFAiG PRUEQE: éﬁ&*ﬁﬁﬁﬁ&ﬁﬂf&ﬂlwﬁﬁﬁﬁfﬁﬂPmﬁiﬁﬁﬁ?{

R 12 AHEANRZEPREFEL., o R E R P AR

Na. BARIRS BB S ERE(s) Lm¢ﬁ
(EFR L)
1 E45 PR K 4:3:2 8 ' 1.05
2 FTH . EER:K 4:1:5 32 1.17
3 AWEECETE . BREIK 1:4:1:5 118 0.93
4  AWmEE FTRE BB K 2:4:1:5 45 1.14
5 AmEE: ETRE: K 1:4:5 25 0.96
6 AWM FTE EEES: K 1:4:1:5 57 1.04
£13 Lﬂﬁfﬁﬁ&rﬁmwﬁf:ﬁ%m%%f—'ﬂﬂﬂa%ﬁz{a (K {g**)
N, WHRSZ Al B CW  Dig
¥ s R K —
2 IFTH:BER: K 30 20 11 3
3 hVEEE: ETRE BEE K 11.6 4.3 1.3 2.7
4 ARk ETRE SR K 16 17.1 10.38 4.67
5 AR ETEE: K 3.8 4.44 3.2 2.8
6 RMEF:IETRE:EERM: Kk . 5.3 9.4 $.02 3.2

_-—-_-—-_-"-___-—_-ﬂ_————————-——_—_—._*_.___—_.___—_
* W ERTHMESHH A K. B M, CW¥F D KRT, XN TE 1.1 #) Ebly,, D{REIEE X 6.63.

7.78. 9.45 §1 14.95 min BRI 4.
** K=Cs/Cm, WREREHEFNRE/ WREBZEBERRE

1.2.2 MAERBEAAL

FEARTER . BWlOGE M. MIMERE., ABZSEE, HoEwiia
BNEHIEFREEHANAEE, BORERMYREHNPRERBRSNDE
SECFFE, RTIMREAS NS BN ER. SRS, RAFREE S,
AIBLEER AR EEIER . REEME. SRR, (SR, Z5—
HAT R,
1.2.2.1 &85

Xt B E IR RS, Bah B EDR R RV, HSCCC % M4 RISk E3
MREPMFFEETE: UEHESEIBNRSEN LBREAER, BT

15



ALK BEFEMRIL RGN ERBZARMRZAETH RIS P47 RIS B

EFEEEREAGT, LT AERSIAE, LA e A R EE AT X 43.5%:
IV REN, BERAEREEERE 27.1%. BRI -KEEER/DRIE,
ol AR REE R E ST R . HRESEE, 98eiEs, 455
MERE, BKEEERE, FENREBERBEWSBEOREE. FTUERIG
BIEF.
1.2.2.2 #RENSBERRHYH

%4 HSCCC (X EHLIESE, 3% 800rpm, WA 2.0 mVmin, HEES9)
A 84, 103, 120mg B, Eblgy &8 4 4R B N g N R £ 4L
MBERE R Y A F] 120mg, Ebley 7 1. 2. 3 BRWETEEESE, BEELE
B, 4 SuEHK, HEE 103mg SHREERGEE. 5§ SERITRE, ER
1.2, ATHREBERHITE, BRINNEFEAHFERAET 103mg.

HRRY, HES HSCCC 208, —RTLISEI 103mg B Ebley #¥ R &I
BiFHE, BEAEREEERESENER, BERXFX—HKF, REMKE
ZH. BEIEARFHEESEN 230ml #) HSCCC 1%, X XUEBH B F i
BITHH, RELIRBENSEPY, BETRREGRE, RITKEEHT
RS BN B9
1.2.2.3 Khiahik st o 8RR Y

3 HSCCC X354 800rpm, #HE K 103mg, HESFHH 1.0. 1.5, 2,
2.25. 2.5mlV/min B} Ebly;, &7 HRE N R AN R £ H[TEN
1.5SmVmin B}, 1. 2, 3 SEHSER, 4 SEHERK, HEREHRSTTHRERD
2.25mVmin B}, &R A GHR T 30min; FEEFIEXT 2.25 mi/min, Eblyy,
HFRGeREBELEE, BEEE, 4 BEHR, ATEBSBRENIENE, B
fEFRHRE R 2.25 mYmin, W18 1.3 iR,
1.2.2.4 LBk B ARE B

LR A 103mg, WEN 2.25 mVmin, HSCCC {28 5#E 4 5% 700,
800. 900 rpm B, Ebley; F4H 2 MR BB RIZIMHN LR ETH . REFEH 700
#1900 r/m B, EEAHLL: 1. 2.3 SERBEBRITFHMIE; 4 S K, &£ HPLC
LT TREETHP; 5 SEBHERETT 20 48EEG. SCEENIEEENN
800 rpm.

¥ HSCCC XHLIEH, $&E4 800rpm, HAERN 103mg, WSHAHRES
Aok 1.5, 2 . 2.25 ml/min B, Eblyy #H 5 AIHIEFRFELE 1.3 Fa, b, ¢
21102 1

16



% CRE (330nm)

WL K% B 1600

BREE ﬁ%ﬁ*ﬁﬁf&&ﬁﬁ&ﬂ%ﬁiﬁ@ﬁ*&‘”ﬁﬁﬁﬁ%

a ‘-:":, :

Hres b .
L s
2 3
4.
e—— e L
0 90 180 270 -
I
4
" L - L —t
o - . 90 180 270 -

i 8] (min)

1.2 Ebly;; - EXT HSCCC 4B EMNER
(a) Eblgn ﬁ#!,ﬂ 84mg: (b) Eblg-n ﬁ#l}b 103mg; (¢) Eblgn J‘ﬂii% 120mg
(EVLIER, $3E2H 800rpm, 4 2.0 mYmin)

17



WS (330nm)

T K% Bid2aeX REN: CREANRZEETHREYRI S PHEATR

0 90 180 270

0 90 180 270

i {8] (min)

1.3 WEhHEREXN HSCCC 4B MFBRIE W
(a) FHEAHN 1.5 mVmin; (b) FE N 2 mVmin; (c) HEHN 2.25 mlmin
(EVLEH, %0 800rpm, Eblyy RN 103mg)

18



LK% G RAR O PRAEN éi&ﬁ*iﬂﬁﬁﬁﬁﬁﬂ%ﬂi%ﬁiﬁﬁﬁﬁ B RY A B 5%

1.2.3 WXt
A& HSCCC U4 103mg Y Ebley, HEOAEZE 270min B, #1¢
RAMBHE, FHENFEEFILET, HESL 4.0mVmin HFHE, BAEEPH
B EAR ST

MRS SHERBR S M EES (B 1259 1~5 54, ERE
SO BRI

1 B4 IR EBER, HPLC ok, TEAD K 330nm R T XRIK
MEREEDEOBMBAYE, JUERSY 8.

2508 REBEW], HPLC A ER, FERENE 6.64min HE — K
FIREFIR g, RNEEREBEE.

354, WEAEE, HPLC 48 ExR, EEBEIE 5.70min HE — IR
EIREAT g, R EREHEL.

4 S, REEFW, HPLC #EHW, RENEN 1251mia BHEF—4
Wk, KR, LE 14,

Virne: D.OB1350T Minkites - Ampitude: D AL

L &

0.8

¥

g4

8.2

.9

o s i i8 20 25
Miriges

B 1.4 HSCCC 4rB4 45 4 Sy HPLC # K
(R#H Cis . BEER, B3HK3300m)

5 Big. MEAHEE, £ HPLC HinE, 2445 R8N0 6,51

8y



HHLKFE MlEFA®R I PR BRI REIETTH RERYIR S 4 P R B 5T

0 7.54min B3R NS, 5 Eblyy, JEFER) HPLC XTI, RILH U8B0
FEEFRHEDTTE (B 1.5, BMNESITHBREBE 94%, RN AEEY
MREER.

LI.

Tima: 321.9853 Minutes - Ampikude: D.DODI1DT AL}
2.0

1.5

1533 12083322

0.5

0.0 e e LML e A A ]

D 3 10 15 20 28 30
Minutes

%] 1.5 HSCCC /B4 5 S HPLC & E
(A Cip &, BHEEEi, B 330 nm)

AP RERT —E/ Eblyy 4 (FRA 6 Big). HE AR, HPLC
SRR, BEPHREHS &N EEA%SRETHE 1.1 Ebly, B HPLC &,
REREKEN 6.51 M 7.54min B BRKEKIRE TRTIRE.

F5h, TEHSCCC A EKBF R, M MEHNTAIEHIE “BR)” (¥
WE 1.2 50 1.3), AlfeS5EEAB T HAER, BWRE RN RIERUSEE
PIARLE, FEERMREASHER, SERNFERSHE.

1,38

SRR, XHAMWE  ETE: K (145 ZxnBREREE, LiFR
5 E h 800rpm, HE A 2.0 mi/min, Ebley HEFER G 103mg &, 3h
R T8 RO T SR ERYI(Eblon) F I BBV B 20 AN, FRAIR 5 S,
% HPLC i HF WM EENMTHREREE, SREBNHEERER.
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LAY BEERRI RGBT EMEATREILE RS 2 0SB

BN S R OBAR 4 B AL B R B

EAMEEE 80°s LA, HPLC AT RAHI AP BRI T CEER,
He RSB EE (RP-HPLC) ARSI RTHEEEE
e, BUEENEEFTRNNAES, HI#&5E HPLC (PHPLC) Il FHA
FRREA, ZRENER, ERERREHNIER, ~ES2HRXSRIERGLR
FeLEHE .

AR HE HSCCC s B A& -, 2 PHPLC FEX § S &H 2
FEERPTH AR E T B, AR R EESRR (PDA) R
WARE I~ FEEEH (HPLC-MS) HARXN$1& =Mk .

2.1 BTH5 77 ik

2. 1.1 5B ARH
¥ 1.2.3 ) Ebley; H#RT8r——5 S IR B R AT 50°C FRUE RS
BEETiR, REHFREREER.
2.1.2 LB 5HiKM
HBHBHE R RZ: Beckman System Gold series, 144M Solvént Delivery
R, SIS, 406 JEA{ILER, 168 RPN B HEFRAE, Sc-100
BRI RE8, System Gold TAE¥E RS, 39 AXE Beckman A =M.
B~ B R4 Micromass Quattro [l LC-MS &%, a Waters Alliance
2690 HPLC R4 and Waters 996 PDA ¥y #l| 2%, MassLynx 3.3 R A M3k E 1 4
Waters 2 &} 7= il
FERERAEAL: R201 B, W ERWWIHBTNL &,
FRAEDIRYESR: 59751 Reacti-Therm, B LA H&H.
¥ EROHL: LX-100 8, {TordEIEBREREE Ha
R, L§F. BRRAEIERA, KuEsK, Re@dmEhorviat.
BREERERES . & EH (oritenin) Fl 7 2F B # (isoorientin) Y B £ E £
Indofinechemical A "], HPLC ZAr#Eah (&L IERIN).
2.1.3 X¥Fik

21



LK% LA RN BRBARTR G T SRERY LS 50 47 o R A B 51

2. 1. 3.1 HPLC &-47 &4+
4% 4F: Phenomenex Ciz # (4.6mmid.X250mm, Sum), H: 30°C, &
E: 1.0 ml/min, HFER: 20ul, EREMN: A & 0.1%PERKER (V/V),

B . 2, BEEKE GEFUE 2.1 FiR). BillEgkK: 330nm, HigEREdd
$ 190~600nm.

R 2.1 FABUHEEES IR R

Time (min) 0 20 25 27 32
A W 85% 70% 70% 85% 85%
B # 15% 30% 30% 15% 15%

2.1.3.2 HPLC W& &4

58 & 1F: Bechman UltrasphereTM ODS il (10mm i.d.X250mm,
Sum), AF@E: 30 °C, WiE: 1.0 mVmin, R 100ul, ¥ERER: A &
0.1%FMI/KEE (V/IV), B B . 1§, BEEN FEFWE 2.2 FixR). ¥l
&K 330 nm, JiERMEIEHE 190~600nm.

R 2.2 HAHAEGIES &N EERERF

Time (min) 0 15 25 27 32
A W 80% 60% 60% 80% 80%
B #& 20% 40% 40% 20% 20 %

vy

2.1.4 M RE4E

R IE R E B (B F045 S ma B AE KD I AR L, e P SCER AT E B8 HE O RS 2 MY
. WHRBE CT, ARSAKRTEMRKIR. H 100u] FRESHBEEE T,
RABAREA 1.5ml BLOED, BIA o00ul 28, RO4BEEBOTE, F
L LREE, EHHREI XK B THIERARFTFEOREEE&NE S, B HPLC
R .
2.1.5 HPLC~MS ¥R &4

HPLC %&1%:: HP ODS hypersil &4 (4mmid. X125mm, Sum), #
B: 40 'C, HHE: 0.15 mV/min, HFEE: 0.15u], YEWREBN: A & KBEHK,

22



LR BESE{r i

WM. BREANRZRENH RS 2P 5 AR

B # . HEE, CH#: FRR, kBB E (WX 22 FiR), RAIEE: 350 nm,
JIEXEIEE: 200~400nm. &M FHFBNREEE: 0~15min, 4+FR2
] 250~700, AFELE.

# 2.3 HPLC-MS Mzt EEF

e —————

Time (min) 0 5

15 17

25

A W 73% 33%
B # 25% 45%
C# 2% 2%

2.2 8 X554

2.2.1 B R
Eblgy

YiHEE

. ESTTE HPLC HLRit#Ed

FESFIKETRE, SMEL, REMHEE,

38%
60%
2%

73%
25%
2%

IERE T SRR &
EH . 2 HEEBUNI R B~ KERENRE, BEEES,

3%

25%
2%

m

EREmAEN RS

T STIEFE
SEBRRE.

HHLB~KRGR, HBHNERHEXNE, 2BERK, ANREIELSD
B BRZRGEFPRMN—ERENHR, SHNEHE, BEREXBELZIH.

PHPLC #1427 HPLC i Ba b, A TYEREF (B3 2.1 122

FiR) , BBEREN S

BRI, SIEVIRREH R (

%

2.1) #ES

- EL4H 4y

HEFHHF AR, BTESIE LARDIEFER, RAOTHEUE BT EH)
EFAREBE. ATHERXEREERERSERH MR, RAESH DM
FER (M 200pl. 100ul. SOul E20pD) MIFEE, R ASERPNEZREE,
VIZB A AEES. A THPHIE BIWET ZEs, Bidatd, Hm

5 R RHE &

—HHEE (B 1.2), iEXEBAEGTHHEETEHEER

REHER, AERNTHERER TRNEH. BEHAFEMMK, BEK

ERIUBRINE, BHELEERN 100ul (

298 5 SIEYJR 100pg).
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WL KF BMEFAIRX PRIEQE: SR AR SEATE FT A R EUPIAL 55 1 P B B AR 9T

Time: 38.80671 Minutex - Ampliktude: 0.D0S0S1 AL
2.0

21.692

20.533

3 t.b '

05

o.0 —

(1] . tD 15 20 -1 J0 1
Mrutes

%l 2.1 HSCCC #+BY)—5 5i&4#) PHPLC B
(TR EENTRRS)
2.2.2 Ashia T eyt

AT A BERR T U BBy R RN S B E AP R R, ]
Gk L EETIE], EEEHRE. BNRNERREENSFGE KM, RN
H TR F e R 5 EHIR AT R LUK, KB EF>YR %)
& o

ATEBRSEHRARBRIENTBREN, 253HETHRNZE, &
REARBERFSBEENER LNERAYSHBREE. BRRERAERNE
EHE, BXEIZBOBARE (118 C), ERGIRTPHIKRESEHF
®, BHSIEREMEBRKE, THERELSKEE (100.6T), BiEKk—EE
H, FTUEXERFIEATFR. XNERERR, BHRHETFBRAREMN 0.5%
T 0.1%, XEEMSEE/LFREREW. STHE~Hi#T HPLC 411
ZRWE, FRATPRE, BEMGIEIRETRRE BRTYRKBIE.
2.2.3 BARFHHsb AR A MM

BHMEE (UV) REEERBLAYENN —HBERHFED). BN
8 B RELE FF RE b RO SR SN RO, 7E 240~400nm X IE R T BTk,
¥ 15 BHRAEBESEX, EHLE 300~380nm; #H15 A XEPBERESE

—
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WL AF BiEFfn BN éﬁﬁﬁﬁﬁﬁ%ﬁﬁ%ﬁﬁiﬁ?ﬁﬂ?ﬁ‘? IR B

3, —R7E 240~280nm!"%,

HPLC &R 2 MELES RV ASBREAEERE, BLEPREES,
LA PDA T£ 190~600nm fEGIERE, MUV RIZEE, SBEBRBHENrE
EERWEANSYITSERRKEH 1. 11, RGN EE L% &
RUEVHFE. W8 HPLC #rl, A2 510TF 98%. 95%. A& 2.2,

Btk fr}

WM}

(2)

B 2.2 HIEFY 1 A2 8 HPLC 5
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IAE BE¥RBX RN BB ARREEENHARRS 5D MR

2.2.4 HPLC~MS £ 2 8 #

¥ 2 #E&ETYaHS5 2 M Indofinechemical 4 &) B 47 X & A B 4
HPLC~MS #ik, H M+1 #&K 449, R85 F RN 448. By 1 5&
EH (Orientin) I K [EIM PDA Bk —3, Z/RERERIARRZENE,
HigT2ER, WIAEBHRFY 1 REER (KBEES-CHEBT), 44l
%l 2.3 Fis; BErrEY) 2 5REEH (Isoorientin or homoorientin) f¥) H i B+ 8]
M PDA Ri&—3, ZFHEERIMARREINL, HeszLES, BILAEHIRT
YV2RBEHER (KBEE-6-CHEBY), 4K 24 Fir.

oH O OH O

Bl 2.3 ZFHEH (Orientin) 2.4 REER (Isoprientin)

HPLC~MS 2t HEET MR EHK HPLC B. RHWEFRE
(TIC) 1 PDA #4M3#E#E 2 Hl ik 2.5 FiE 2.6 Fros.

2.3 /%

iZH HPLC #l&BAR, Bif%&{%: Bechman UltrasphereTM ODS 4
(10mm id. X250mm, Spum), & 30 °C, HHRE 100ul, ZHE~K~H
ERBREYEAN, iE 1.0 mL/min, UV R K 330 nm, —REEFIFHGE
190~600nm, X} HSCCC s BB 2 5 ST 8. didbME&, B37T
AN EE %, g2 HPLC~MS BRHE RN A ITEWEE, BitS5H
HE & R D R IR AR RSRE I AR R, &8 CMERNEIE, Al 2
THEREERE A NREEFNREER.

26



REN: ARERORTEENTHRRYRS S PONARR

HLKF MEFM X

[ 00°ve 00°¢C 0002 00’81 009l 00'vL 002t 00°0L 00’8 009 00’y VA
CTTH] i PSR FOEUR PURNE MOEEY P OL VP PO WU FIWRE SIS U VLR TN v/ TS MY POTAT VAT PR T P PWIFSR PRI T I v
*
%
-
ATy 676G}
_ J 'qr LSt
goLee _ _ | 1921 St'aL
1L 1002 peg) ¢6l _ -00L
+53 Ueds .2 ) EL02ZB0 URUSLO
ool N ST TS TINDY DTN WU TV FIL PN DI TOUPT DU U ST DRI SUUTE VTS DU PUDN IR e FINAPE I,
) j -
- o
yoop'e r
05E o oo
Aeily apoiq ig e1L0.280 URualo
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& 25 ZEEHEK HPLC~-MS i
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ML RFE BiTEhe WA & REAMRRAET RIS 47 P IS A B 5T

B=T BHAZRERAUTHRDRGPHEEICE

NESERETRNE, BERSIOCEE. FEFREE. RiERzE
F. BHRZEERENTRED, STHSERORAEE, EFHRELR
I3 T PSR R R R OR, REBRIENERARCAE /Y, mHRE
ZERERNTR, BEOENE T, 24k H B R B R
TRRIEE. RENEZHNRAACERER. BEFETE. BERLE. £
FURRMIIFVHTFAINH. X—rK. FEMSEBENITER, &
RSB Rt TYEE AR

. MEUBTRIREREARZENRENETEFRS, HEEEALE
ABAANPOAR, ERHANRR=YTSBRESNEZNERE, KIEWE
EMHRER. . WERARANGLFOMBLAE AT —cRELMAE
FE, UK TENHONEEEFERLE. £8Y. RAKSFHESAGE
IR B R T TR e EFRE HHEC, FA &ML EE LR
EFMEAA L LEREF, FIAMREHRZEELENER. 8. SFNHd
HARE®, BA 1.5 WES PR MR RZELR T X U F TR TR LA 2
FFE. AXRREAWHRZENEAIHERRY S8, B &, 8§, Uy
A DAL= P R BIEHR B — M. RE. BRRE k.

|

.1 M55k

3.1.1 REAH
Eblyn: HEHEXRKEDHHFRLFRE.,
3.1.2 BLBRE
ZINRERIBI: AD-3 B, &R NBEHEIE H&.
ZHRRE: TORFBERTESRBE, 3.2mm). (HEHR (EEIER),
WRIHRER (BHER), THRSIENREE H&S.
WHEM: U-135 8, HEGEHERNSHER.
3.1. 3 BResmegloy
3.1, 3.1 4RFFR25 kA #
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HHLKS BLFArieX UM : ERBEARRIIEENT RBP4 47 A R B Y

PREL 0.5620g S BB T 250ml 12454, A 30ml 1 : 1 HE, A
B, HEl, BA250ml FRMET, HKES. B 2.00X107 malL FRMER
3.1. 3.2 488 %K

FREX 0.3269g EHES/BAET 250ml HEAF 9, A 40ml 1 : 1 EEHRE, &
BWETERE, MAKEH/Lae, AH, B 250ml ARMY, AAKER. BBk
2.00X 102 mol/L BIEEAE & .

3.1.3. 3 4647 K*

FREX 1.0360g EAESRITT 250ml BT, A 40ml 1 2 TEREAR, &
BRETER, MARETEMUEK, AH, BA250ml ZBHD, HAER. &
X 2.00 X 1072 mol/L B4 HE &%

3. 1. 3. 4 AR

FREX 0.3177g BHS/BHF T 250ml H24447, A 20ml 1: 1 B8, Dk
RERZIET, BREMA 10ml KK, MOEZEEB=ZEMLTHAME, A, K
H2MARBEBBEA 250ml BREDP, HAKERE. B 2.00X 107 moVL M4
fift % ..
3.1.3.5 0.01 mol/L B.5MEAVER B b

MEX 04704 BRI BMRE, HAKEET 25ml BB,
3.1.3.6 0.045 mol/L Sk #5553 &4 B2 %)

FREY 0.9234g BEMMVE MRS, H/KTE 250 ml BRI EE.
3.1.4 B F ik

FHMEHRP A 10ml 0.01moVL. KIEABIH ~0.045mol/L. EEEBPAEW

(pH=5.78), 100u12.0X10%mol/L. K) HgNO; %W, & BBEHBHIRUERR,
AKZE S4KFRA 50 ml, &N ,BR% 10min, ZERSUE 20pA, -1.2V BAE
$ 120s, #1k 60s, UL 100mV/s MEHRFHE 0V, @R T LS IKMHRE
B, 1HYE 60s. ¥ . . eI HE B2 518-1.08V, -0.62V, -0.50V,
007V .« XHHFRRBEAEEN TRAERER.
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HTIL K% Bt BRAEQL: ﬁ%ﬁ*ﬁﬁﬁ&&ﬁ#ﬁ%@%ﬁiﬁ@ﬁ* X R B 30

3.1.4. 4 Eblg; #5640 465 17

FREX 2g Eblyy ifBE T 250ml LK, IO 3 RuBEEERR, MN2SmliE&
B (ER:. B =4 WEIRGE, E8P LEE FTIEES, B0 10m)
BB, EEEBRM, IHLBEXLAIER, 4, HEHEBESHHEAZEN 50m]
SERMF, AKOBEZRER, MBS TEERPHERZZE, REEH,
7] AR 2 B R =T IAR R Al A2, A3,
3.1. 4.5 Eblyn B &6 R E 7 ik

ZREFEMHIBEREEREZFHER, XEHEMRSEFRHERY
BRIRHEMAL, KHABEERTERREEARNARANSHIRS . B
HHTRBERBER V), WBIREN CIRLRFEEE, (FR, UE%SE L, R
JEEELCEHB PN V, B, HKE C, WEHAHRERA hy. (BT
AR ILEANE, Frila] ZEEA i)

.if_l-'E: hl -~ KCl

CV, + GV,

, =K
Vi +¥,

3]



HLR¥F BREFA83C TR AR éﬁﬁ*ﬂﬁﬁﬁﬁﬁﬁﬁﬂ&ﬁﬁﬁﬁﬂﬁ@ﬂ%ﬁﬁﬁg

“HHRHEKER, RETAEARA:

__ hC,
' -V, + b,

K, Vi— B EEE (mb; Vo —in S AR TR (ml) ;
C\—F AR FIRE(mol/L) ; Co—FRHERI B FIK B (mol/L) ;
hy—FF & (X7 B (mm); hy—FF G AR HE £ 86 78 (mm)

3.2 #£X 544

L1 MEAKRMLE
3.2. 1.1 Rokbyik i

ZRAEXRIM, BRIMABHREZERLTHUMER, SNERTH. 8.
HAFEHFESE _FRAMH~E pH=2.20) . BEE~EERM(PH=4.20).
e 2 1~ T A BR L (pH=5. 78) M1 /K~ S AL B (pH=8.00) /R MK F I BB L 21T Ay,
ZREW: MMNERETERRN~-BABIHREEPIERE. XfRtir. R
BER. EAIEERLUTEES, RIEEbly, FEAERBETHERTER, R
& T EFEERN-BARIFENER,
3.2.1.2 pHAkthik 3%

A pH H5BEKNXRBERE 3.2 7 R: BB pH EXERE —EH®
M. 248, 8. FEETRENRN 200X10"moVL , FEFIREHR 2.00X
10°mol/L i, pH 7€ 5.4~5.8 JUE /A, W FHIRE, pH X85 FBmEDN,; X4
pH<5. 4 B, BHH pH (&M%, @& 0; W pH >5. 8 i), BEE pH A H, BF
YRS, AT EEmEN. BmiE pH=5.78 & 0.0lmol/L ERE N~
0.045mol/L A BREFFEN N W -

r
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LK% MLFMRT REL. SEREANRREENH RS RPN BRR

——Pb —a—Cd
45 -

—a—Zn —o—Cu
40
o
30%
25 -
20 | :::::::t:Iixﬂfﬁf

15
10 + oo

5 5.2 5.4 5.6 5.8 6
PH{&

3.2 /rfi pH HS TR BRI KRR
(BRI ~EEREH R N, W, B, SEETIRES N 2.00X107mollL,

P T IRBE A 2.00X10%mol/L)

% (mm)

3.2.1.3 BARMMFTERE

BNKHOBRERE KB REZXERBAOLELE, BENHEER:
JEH A AN 100ul 2.00X 10% mol/L i) HgNO; , %E#F74 RBU¥ 20pA, -1.2V #
fr, EH 120s, RIGHE 60s, LI 100mV/s [AIEH MFRE OV, 1&HE 60s,
MR EEREBIK, BRERE.
3.2.1, 4 b b 643k i

MEMBBALPNT-1.2v, BTFHEMEH, BRTEEFHEEERE, ASRHE
Ttk MsEBh etk b, XIHRAERPEHERE. RIEREEESLH1E
5, 55N TH. FEAYNER, 3)E &N Ea=-12V, Ml v Tt
Ea=-1.0V, LAHBREALYIXEN M.
3.2.1.5 FRu | 53R XK

BEENE SEEAREBER 3.3 F7A, 7 0.01mol/L BEFRHI~0.045mol/L
HAMEA (pH=5.78) FIEHEF, 8. . FAEBETRENN 1.00X 10" mol/L,
B4 1.00X10°mol/L R E T, BEEEEIEMNEK, R—ETELMERK,
R, EEMEFRZOERDREARELY, LRIEFEHENE t=120s.
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I RF SLFEMRX AN SEBARMRIZAETH REYRT S K AR

—o—Pb —g—-Cd
—a—2Zn —9—Cu

¥ (mm)

0 100 200 300 400
EHRATE (8)

3.3 BEMBESEEAXEA
(BRA~BEREBEA M RSE, W, 8. FEETFERESN 1.00X 10" mol/L,
SR TIR R 1.00X 10°mol/L)

3.2 6 XA ETHE%H

1000 f%H) K*. Na*. Mg*", Ba?" M A" M#AEMNiX 4 HERBEFIT
P, Fe¥'. Ni* #Sn™ 3t 2n™ HOBEE TIN. BRASEERRRELERN
BT wAE, AT Eblogy H#aFILFEANETH, ASHEREALD .
3.2.2 BT R EM B Rk

7 0.01mol/L BEER#4~0.045mol/L B A B E 4 (pH=5.78) &M TMlE&H
FeMTiE, EHEME 120s, #E 60s, DL 100mV/s B IEA AFE®ER OV, i
F T 1.5 Kk &E.,
3..2.1 4B FARAGE LG H4E

HRRGTERE, SFEESEIRENRAME, LA 34, BEREH,
HETTEBRBN~BEAREH (pH=5.78) EH#+P, T-1.08V &F— 1.5 K%
SiE, WREEEE 4.00X107~3.20X 10%mol/l. JEEA R RIGFHKMEXE. ElIEAA
F2: y=0.9745x—0.5156, HHXERE r*=0.9977, RN 1.42X10 " molL . F
REHLER 6 I, KW PR AR RE, THEFRERZTFIRRERE
4 2.08%, X 3.1 Frow.
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WHLAS WMEFEMRX wEN. GRERNRZEETHRRYRS P OEART

y = 0.9745x - 0.5156
[ r=0.9988

WEx107 (mol/L)
o

10 +

5 |

0 : ) , . : , ;

0 5 10 15 20 25 30 3b
EE; (mm)

R 3.4 B TinE il

R 3.1 R HAZEERE iR ER N RPER T

bR I 7 B 25 S AN K WE iR | TREAN
(X 10"mol/L) il 2 3 4 5 6 (% +SD) CV(%)
4.0 39 (40 [41 [38 |40 [42 | 404014 | 354
8.0 87 (88 192 (91 |95 |93 914030 3.33
120  [13.4 |132 |13.2 [13.5 1130 | 132 | 13.240.18 1.33
16.0 16.6 | 16.5 [16.5 [17.1 | 16.8 | 173 | 16.840.44 2.59
240 243 |25.0 [25.1 [25.6 {24.7 |24.8 | 2494046 1.84
28.0 [29.0 |29.4 [28.6 |28.9 292 |28.8 | 29.0+029 0.99
320 |33.0 |33.0 {335 |329 |334 |337 | 3334031 | 094

3.2.2.2 40 -F AR AR by 4% 4 )44

AL ERE, SFERSRRENXREE (B3.5). FRKY, 8%
FFREH-TEARMES (pH=5.78) BT, T-0.62V&EF— 1.5 KMsia,
WELE 3.56X10°—2.14X10"mol/l. WEHNEBERIFMHRMEXER. FEHFE:
y=0.606x-1.4509 , FHFEH *=0.999, n=6, BIEH 1.27X10%moll. . &
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WL RFE HEFAaR AN @%H*ﬁﬁfﬁ&ﬁ#ﬁﬁ%ﬁﬁﬁﬁﬁﬂPME%ﬂﬁ

WHEHIERESR 6 IX, RKIB& FHEBE RIFHE, (FERFEHE B TREK
(ARiEfRZE — 185 X 100%) 8 2.52%, WIFE 3.2 FiR.

25

20 y = 0.606x + 1.4509
%J r=0.9994
S 15
Oi)
O
T 10|
i
T

0

0 5 10 15 20 25 30 35
BEE (mm)

%35 WEFirdEdhe

% 3.2 BARE RS BE TA MR E H AR R

PR i 185 B 5 05T 7N K BELERE | ERAK

(X107 mol/L) 1 2] 3| 4 | s 6 (x +SD) CV)
37 |41 [40 [39 (38 |44 |43 | 41+023 | 567
7.1 189 |87 90 [92 [93 [95 | 914029 | 3.8
107 149 |152 145 |14.8 [151 |150 | 1494025 | 1.66
142 | 20.8 | 20.5 [20.0 |19.6 [20.6 |21.0 | 2044052 | 2.56
178 |27.2 [26.8 [27.2 (274 |27.1 {275 | 2724024 | 0.90
214|324 |330 |33.5 (334 [33.0 {330 | 331+039 | 1.8

3.2 3R TH ARG B H 4%
RBRTIERE, SEERSEREHXRAME, LE3.6. XN,

R FTERM~-BAMEE (pH=5.78) BT, F-0.50V 48— 1.5 k%4
%, REEZE 8.00X10%°-6.40X10"molL. HEAERIFNAEMER, BIRHRE.

y=0.7098x—4.7699 , FHEEH r'=0.9971, BIMIFR X 1.50X10° moVL. &kt
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WL RFE B FMIR

TREEL - BM AR ZIAET RIS 5 4] F B RS R

FECER 6 K, K&

HIRE -5 X 100%) 4 3.11%, 1138 3.4 iR,

70
60

40
30
20
10

REEx10° (mol/l)

0

5 &

T

¢

i

L

[

y = 0.7008x + 4.7699
r=0.9985

P3N RARHEZE, THEARIRRE 4R S

g 10 20 30

¥R (mm)
B 3.6 R FhRE L

40 80 60 70 80 90

FEIRRRE (45

3.3 BRARVE th RS2 B A0 P TR M T/ U SR b R A

R BT i B 2 U 5B AN IR WELFRRE (BRAK
(X10%molL) ™) 2 | 3] 4 | 5] 6 (x £SD) “Yee)
80 |71 |75 |82 |82 |77]76 | 77+043 | 5.52
160 [162 [158 [155 |161 [149]157 | 1574047 | 299
240 266 |27 273 |265 P53 (256 | 264+080 | 3.03
320 |37.5[37.8 (351 {366 33.4|37.0 | 3624168 | 4.64
40.0 483 [47.0 [485 |467 P3.2(474 | 468+192 | 409
480 [60.2 (621 [60.5 [60.7 0.0 (617 | 60.9+0.84 | 139

560 [734 725 |73.0 |744 [11{720 | 7274114 | 157
64.0 |85.5 |88.9 |86.4 |855 [85.0 (873 | 86.4+146 1.68

3.2.2.4 B0 T A dh &K 9 #l4E
AR TR IE, SHERSHKRERNXRARME, LE 3.7. R2EKH,
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HHLAFE BEFA 3

tREENT - éﬁﬂ*ﬁﬁfiﬁ&ﬁ%ﬁﬁl%ﬁﬁﬁﬂﬁ*ﬂ‘]ﬁiﬁﬁﬂ

HETFTEBRMN~HARES
i, WA 630X10° ~3.78X10 " molL. JE[E

! (pH=5.78) [EH

1, F-007V A 1.5 K
NERIFHEMHERR, B

V&

FFR: y=2.4316x—0.8186 , fHKXFE *=0.9953, FFFRNY 3.27X10° mol/L .

FIRHEMERER 6 1k, K& FIYERE RIFHERE, i EFRAE R TR
RECH 3.70%, WF 3.4 FiE,
40
By =24316x + 0.8186
= 30
= 25
20 F
5
X 15 ¢
-
5 |
0 1 i L 1 i i i
0 2 4 6 8 10 12 14 16 18
R (mm)
8l 3.7 BT ARE R
T34 FHRBHARLZERE Fiag |2 EH 7N IR AR AL
PR BE i 7= B 38 W) %€ 75 1K (n=6) BE TR E | BREN
X107 — %
CAm) T T3 T4 [ 5 | 6 (x+spy | VP
6.3 22 120 |21 |19 (22 |24 2.1+0.18 8.21
12.6 49 50 |53 |55 |52 |57 | s53+030 | 572
18.9 75 (72 172 177 176 | 75 7.5+0.21 2.78
25.2 10.0 | 103 110.1 |97 | 98 | 99 99+022 | 217
31.5 129 1125 |12.7 |13.1 [132 |13.0 | 1294026 | 2.02
37.8 15.1 [154 {150 [153 |15.0 |14.9 | 1514091 | 1.28
3.2.3 SR

[Fl— Ebley BHFL 6 REHEXR, WF/LEROT:
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LAY BP0

BRI BB ARRREEEITH RRYBRS ST

WA BT LA

S BUNMALIFSORE SEW 3ml, 10 2.00X10°mol/L 4R35 1u), JUSERR

T

FEEEZEAN (169 £0.06) pg/g, TREAB N 3.38%, R 3.5 Fimm. ¥
BT AL S FE SR MR 6ml, 0 2.00 X 107 °mol/L 473 10 pl, B R FY B & 85(6.09
+0.567) pg. ERREK 931%, WX 3.6 Fix. |

K35 Eblyy PHESBERINEER 0=6)

n 1| 2 3 4 5 6
hiy(mm) 5.2 5.0 4.9 48 | 5.1 5.1
| hymm) | 153 | 152 | 152 | 150 | 151 | 154
Cy 343 | 3.27 3.17 3.14 3.30 3.30
X 1.78 | 1.69 1.64 1.62 | 1.7 1.71
. 2
¥ 45D 1.69 £5.71X10
CV(%) 338 f
%36 Ebly 7HIBRERIELER (n=6)
| n 1 2 3 4 3 6
hi{mm) 4.5 4.4 4.2 4.9 4.8 4.6
| hy(mm) 8.7 83 | 85 8.8 8.9 8.6
C 3.56 | 3.75 3.25 4.17 3.89 3.82
X 582 | 6.12 5.31 6.82 6.36 6.24
_ " 1
¥ +8D 6.09X10° +5.67X10
CV ) 9.31

E: hi ——Eblgy F 5 iZ 8 FR%ER (um)
h, ~—— 0 ABRAE S M S HE 5% 3 (mm)
C RN FBEERE (X10° molL)
X ———Eblgy # & PHIBUEERE (X 10° mol/L)

X +SD—Eblgy, RS FRRERFONE RS
CY ())—BRERE
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WL KE i8R X AN ﬁﬁﬁ*ﬁﬁi‘f&'&ﬁﬁﬁﬂi%ﬁﬁﬁﬁtﬁ#’mﬁiﬁlﬁfﬁ

3.2.4 ¥FMAE KRR

BT Eblyy PR B FHEBELFENRUBLLT, JLRUARH,
IR R AT SR RS AEH T ZHFITRR AL A As. 7
WHI AR RER P AR R OB NERERE, SEFERIM R,
NBTEREERS . 4 84.7%~108%, & 85.2%~105%.

#£37 BOERERR |
Al A2 A3

h,(mm) 81 | 79 | 113 | 114 | 153 | 157

ho(mm) 212 | 208 | 260 | 257 | 315 | 321

C, X 107 412 | 423 | 512 | 531 | 630 | 638

XX 10 214 | 211 | 265 | 275 | 326 | 331

LHME (X10%mol/L) | 045 | 042 | 096 | 1.06 | 1.57 | 1.62
B S48 (X 10° mol /L) 0.50 1.00 1.50

A E (%) 90.0 | 840 | 960 |106.0 |104.7 |108.0

x 3.8 FREMERRR

Al A2 A3

hy(mm) 620 | 610 | 113 | 112 | 87 | 89

ha(mm) 100 | 990 | 153 | 151 | 129 | 13.0

;X 10 541 | 535 | 936 | 936 | 687 | 7.20

XX 10 885 | 875 | 153 | 155 | 112 | 11.8

LR (x10%mol/L) | 276 | 266 | 511 | 571 | 921 | 941
FUEAE (X 10° mol/L) 3.00 6.00 9.00

A (%) 620 | 887 | 852 | 952 | 102.3 |104.6

i¥: hi ——Ebloy; BIAREFE & 1% B T 0 e 18 (mm)
he —— N AFRHER /5 It B 7 e 5 (mm)
C— RN HERERE (mol/L)
X —hn#x Eblyy S BRE (mol/L)
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SHEE. B, . FERRPN~BEARAHERTH 1.5 KBS REE
#4779, 7E pH {E A 5. 78 MBS~ B ARI AT, B H. &,
% B T7E AD-3 BUR L ET-1.2—0. 0V &b, B4 REMEME, 1.5
WaRZEREER. R, FTUER, &RBY, NHETHE 10°~10°
mol/L FIIREBHE N RE REFMLHERXR. MHT Eblyy I#lE, BTH.
BFRERRE, AHEELFRIAE: 558K (1.69 £0.06) pg/s, TR
B 3.38%; HEAEN (6.09+0.57) ug/g, BREHH 9. 31%. FH R4,
SEFFNT B ER RS 514 84. 7%~ 108%F0 85. 2%~105%, HEEMME BT,
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