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;V; Hi .A 
frtt: C2OH2409 408.4 

B ,'*Vi f'J /v. 
frtt: C2OH24OIO 424.4 

frtt: C20H24On 440.4 frtt: CisHigOg^*: 326.3 

JrC PAF iwjo PAF ^ifil/Mix^nIt 

ft m/J^^ @^ PAF ^#W^f§«J#^ IB^ ft SI W 

SI PAF^#^MU, 
^ftSI^^ R3^$sP5$m@iit^, M PAF 

R2 ^J^ii R3 % H W, ^t^fB^ftSI B ft PAF/^W^ 
ijLfpfflJSH.® ° 

^fiM^rftS^l^tl, M^ftSI^MttMMS, Sifcb, 

m, Hitfc, ^aswiB^ftsi 
$if!f$lffl^ir^!j> , ££ ICH 
^^IB^ftS^iMlJ/^iSiiflJo IB^ftS^jt^WilSSfti^ffl HPLC-UV^> 
HPLC -MS^PHPLC-ELSD^, ft S^j^^rnMUS, £ 

i^B£ftSg£$#i7nJF 
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£»fll*I» 

m^^&mmmm, r^mmmmtwtft i:i~5:i zm, m^m^ik^vc, 

95%U±, 
^ 4 (CI5HI808) % 25.0%~50.0%> A (C2oH2409) % 
20.0%~45.0%> B (C20H24OI0) % 10.0%~30.0%> C (C20H24On) % 
5.0%~15.0%o 

IS^rtSa ( ) l-10mg/ml (tfcizfc 5mg/ml) 
"M* ^ 0.2-0.5ml/ml (tfcizfc 0.4ml/ml) 
Zi If 0.4-0.7ml/ml (tfcizfc 0.6ml/ml) 

0-0.5ml/ml (tfcizfc Oml/ml) 
20 

1:1-5:1 Z$\, BPZiI?> TOW#|Rtt;*jZiI? 1-5 TO 
ltfh 

25 IB^rtSa (^^Ssif) 10g 
"tt ^ 800ml 
iPZiIlM 2000ml 
M it 1000 £ 
BP ft SB}±IM^W T ft: 

30 (^^UrtSHif) 5mg/ml 
"tt 7111 0.4ml/ml 
Zi If 0.6ml/mlo 
2> ^fflTO^RZi!?#;*J$]^!J° 

1:1-5:1 Z$\, BPZiII> TOW#|Rtt;*jZiI? 1-5 TO 
35 1 $•„ 
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(^^Ssif) lOg 
^ 400ml 

Zi If 1200ml 
2000ml 

5 fj ji TOOO^ 

BP ft Tft: 
f^ftls (^^J^ftliiif) 5mg/ml 
"tf ^ 0.2ml/ml 
Zi If 0.6ml/ml 

10 0.2ml/mlo 

OTJXA#«, Mrftn^zjf^w 

jf& ft SI&I* : 

a) W.M: 1:1-5:1), JnA^fftH, UWM%4, # 
ipZiii^iMffl/KM^fi, m 5~io%m%mm$%& i~io%»?#}f tji i? PH mm 2.5-6.5-, 

pHfl^j 3.2-3.8 o 
20 b) 

c) MM; 
d) KMO 

?±IM : 

25 pHfl: % 3.0-4.5o tfciipHffA 3.2—3.8„ 

WmT-. 
1ml ^ 0.2mg 

lkg yiM 5ml ^ Hi^A)0 

30 ?X^c W±IM 6ml jjpASJ 0.9%M^±IM 100ml ^ 
TOKO. 

jitKf: jjp O.9%itM?±IM##ML^^ftS0i+ 0.4mg/ml, #E 
mWM 30 ft, ^#&5B±f£EJ$£o 

$IJ#f4i^: 0.9%it^f^±IM##Jt$cSA 0.5mg/ml y#yf, fyM 
35 ^3K, M, lOml/kg, ^AITOi# 

0.9%iWtf^±IM, 3 #Co i> 6/WMA#c 
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Jn 48 /Mtt, 1 JMMi, W&W& 2 )M^, FAA 
mmfe, ««, mmmwx, HE^fe, 

»m±^nnn, T-n&ns&mm&fco 
5 &IBM: C18, «*@: ¥11 —1%^-KMtH (90: 10), 310nmo 

\>i lppmo 

if: feifttC18, «*@: ¥II-0SBARS-7K (25:10:65), 
105 °C , 3.00L/rnin, ftM: 40 °C , t^aHftSI>tfMm> IB^ftSlA 

MM&, iB^ftsiBx^Mnnn> 
10 iilMm, 0.95o 

%M: 0.90.9%^®MMfiWM7+ 
«IJt3#c, (*MA)o 

^fi: feifttC18, ¥II-0SBARS-7K (25:10:65), M 
^Wim.&.-- 105°C; ^^V2nt3it: 3.00L/min; tt}jm: 40°Co Extrelut-20 

15 S, M 1ml ^j^ftSI^MftSI (CI5H1808\ IB^ftSI A (C20H24O9\ IB^ftSI B 
(C2OH24OIO) *^ftSIC (C20H24On) W^fiif^4.5~5.5mgo 

iB^ftsiaiMJiWy»M, mmmmm. 
\%%mmM.mm, n^t4, mmm, 

20 95%L^±, ^ 4 Itia^^fi^ftSI (CI5HI808) % 25.0%~50.0%> IB^ftSI A (C20H24O9) 
% 20.0%~45.0%> IB^ftSI B (C20H24OI0) % 10.0%~30.0%> IB^ftSI C (C20H24On) % 
5.0%~15.0%, &fB^/hX 5ppm, SI^X/^XSWT^ftSljt^Hk 

25 4 0.95o IfX^^ftSBX^X/KWfiM, 

BJ± @ ItTH ^X^iAIB^Bf , BiiiiJ H » 
MM, ST^ISS^ 

x, irmm^ MW> 

35 M~M 
® 1 01 M^ftSIXIM LC-MS m (ffl 400-1000 )o 
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® 2 01 M^ftSI&IM LC-MS m (ffl 400-3000 )o 
13 02 M^ftSI&IM LC-MS m (ffl 400-1000 )o 
14 02 W&& ft SI&IJM LC-MS m (400-3000 )„ 
® 5 03 M^ftSI&IM LC-MS m (ffl 400-1000 )o 

5 ®6 03 W&& ft SI&IJ M LC-MS m (400-3000)„ 

^ ft Sic, ^#3: aHftSI, ^#4: IS^ftSlA, ^ 5: 
IB^ftSlBo 

10 

^^^B^ftSl^fi^ftSI (CI5H1808) 25.0%~50.0%> IB^ftSI A (C2OH2409) 
20.0%~45.0%> IB^ftSa B (C20H24Oi0) 10.0%~30.0%> IB^ftSa C (C20H24On) 5.0%~15.0%, 
.fifi^ftSI. IB^ftSlA> IB^ftSlB> ^ftSIC^*^95%c 

PH 
15 rmmmR&mm 

i^l: 3XZiII 1200ml ft-#® 800ml, M^J, iPAfB^ftSI 10g, iJli? pH 
M 3.2—3.8, iiiiMM, ?I*t> ^IMo 

i^2: IfXZiII 400ml 1600ml, M^J, iPAfB^ftSI 10g, iJli? pH 
20 M 3.2—3.8, iiiiMM, ?I*t> ^IMo 

i^3: IfXZiII 300ml 1700ml, M^J, iPAfB^ftSI 10g, iJli? pH 
M3.2—3.8, iiiiMM, ?I*t> ^IMo 

i«4: ^xZiII 1200ml 400ml, M^I, iPAIB^ftSa lOg, MWMM, 
/KM 2000ml, TJUTT pH M 3.2—3.8, MMM, ?I£j\ K^o 

25 ia&&5: IfXZiII 400ml 1000ml, M^I, iPAIB^ftSa lOg, MWMM, 
/KM 2000ml, TJUTT pH M 3.2—3.8, MMM, ?I£j\ ?iW° 

3 #c, pH 

1 MMfflr 
K?«£ 1 i^2 3 i^4 5 

sew 
"MMVviR, 

MWJsmmmm Mwjsmmm 
iSi^sijn 3n&mmmw, 

^CBII^UTLBO 
3n&mmmw, 
^CBII^UTLBO 

jc&Mwmt, 3n&mmmw, 
^CBM+UTLBO 

3n&mmmw, 

itfe 
pH 0.5 0.6 
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1:1-5:1, 
4:ic zjittM®^, PH, ^ 

mMM 1-10%^^]®^^ c 
i^l: IXZiII 1200ml ft-#® 800ml, M^J, iPAfB^ftll lOg, 5%& 

HiJlli? pH M 3.2~3.8, iliiMM, ?I*t> JKMo 
i®2: IXZM 400ml SlTO 1600ml, U^, jjpAIB^ftll lOg, UWM4, 10% 

ikHijlli?pHM3.2~3.8, iiiiMM, ?I*t> 
1&&3: IX ZiII 1200ml 400ml, M^I, iPAfB^ftll lOg, 

/KM 2000ml, 10%^IWMiJli? pH M 3.2-3.8, MMM, B 
£l\ ^Mo 

i^4: IXZiII 1200ml 800ml, M^J, jjPAIB^ftll lOg, 10% 
^0fiM}fiJfT?pHM 3.2—3.8, MMM, ?I£j\ jTc^o 

pH $zik, (0~6°C) 

113^, i«^B^2o 
2 pH ijf 

l 2 3 iS;^4 

iG&mwmw, 
^CBII^UTLBO 

3n&mmmw, 
^CBII^UTLBO 

3n&mmmw, 
^CBII^UTLBO 

3n&mmmw, 
^CBII^UTLBO 

itfe itfe itfe itfe 
^cSjH?#^pH pH I^I 0.2 pH I^I 0.3 

^ pH ijf pH ijf 5~10%^ltMyt^ l~10%£fc®$§$t 
pH, jTciifjpH^W^iii, $i$kWt$}MWt> iJli? pH MiJP^ISo 

PH IJI T^IK 

y,¥ii-MM-
/K (25:10:65) W^WML&: 105°C; g^V2/iD$: 3.00L/min; 

40°C; mfcWiW3kft2500c 
1.5o 

C iP¥I|y#lf 1ml 0.15mg>0.12mg> 
0.1mg> O.lmg M^J, BP#° 
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IXfBl^r ftls 6mg, fi 10ml JSJE^iJP¥11 lml MM> i)P 
"Ammmmm, BP#.. 

USfe 20M1 10~20|al, 
mix, Mrftn A, Mrrtu B 

BP#c 

timtmi+lf, (CI5HI808) % 25.0%~50.0%, (C2oH2409) 
;*j20.0%~45.0%, (C20H24OI0) % 10.0%~30.0%, (C20H24On) 
% 5.0%~15.0%, 95.0%o 

T&?kM 2 ft W 
(1) SfiM: M^W±IM2ml, jjP/KfJjt 50ml, 

M G-250 gj 50mg, 25ml ZM*¥, MA 85% (w/v) mMM 50ml, jjP/KWM 500ml, 
M^, M, Smlgi^i^, M^, $S3min«, 

^ 595nm M~K:T> US'JS.TfeiS, m^i^J&TtejSyh^P 0.05o 
(2) lml JpA#IiB£ 1 Jif, 5 Jjf, M^g, 

10 ^Ht, 
(3) MIH: WaW±IM5ml, jjpMHi, $CS30^Ht, 
(4) IX^tW±IM2ml, pHflM 1—2, ^i±, iiMiuK 

iJli?pHfI^5-6, 1110 fr®>, 
(5) IX^W±IM2ml, S lOml^Kttfei^, jjPMf§¥lf^}f 0.6mL 

3%EDTA y#yf 2 3%0fiiM 0.5ml, jjP/KWM 10ml, 0.8ml, 
|s|miWMS-fft» 

i»$l3 
lml ^ 0.2mg <> 

IX#M 17~20g /Jnt 5 K, ^lJ?±A/Mtjl#E^Rnn^yt 0.5ml, 48 
3:^Eto 

1^^114 
IX^W±IM2ml, jjpAilJ 0.9%Mf^±IM 50ml M^U 

3 H, 15 1kg 5ml 

#E^^±A^i^Rny#yt, 30 1 #C, 6 #C, 0.6°C, 

#-& 3 1.31C o 

TaS§&#!|5 

IX^W±IM 6ml, jjpAilJ 0.9%Mf^±IM 100ml 
wmi: ix^^ii^5K, u 3^M«#Mts 4 

o.9%m 
f^yf> Mi$7k, ^Bi:BPa37°c±o.5°cWfl^fl^^f^Wo 

iPAfiB^ 3o 
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1 2 3 4 5 

2%£n^JM$£/ml 2.5 2.5 2.5 2.5 

0.9% it ft.ll*]y#i^/ml 2.2 2.2 2.5 4.7 

ililj/iC/ml 2.5 

0.3 0.3 0.3 

mimm±mru, ±M^M, SK±MMW^M, uu 2,5 
s^, mmm 3 

la^^l 6 fB^ftSlyilMMfi^J 

Agilent 1200 M iii 9k iH "ft , ^ ^ fill #r , 7K H J/f 7*6 ^ HlJ ^ ° Phenomenex 
BioSep-SEC-S2000 HJKfeiftto 

^^HfffX^Mnnn D2000 2000), ^ MM mWMJfi, ftb^-
140646-2000-01 

(DO), 99.5%, ftb^ 086K0166, SIGMAo 
M&KM Millipore-Q M&KM^iWMo 
R&mMfrVrl&o 
#Rnn^: fg^ftll&IM, 100501, 100502, 100503, 2ml„ 

Ml 0.71% (ft^0.02%Wft®^) 
M c.fRM'J 

feiUtt: Phenomenex BioSep-SEC-S2000, 300x7.8mm, 5um 
0.71% (rtt0.02%W4Mi) 

35°C, 35°C, Mil: 0.5ml/min 
J.MrftSIW^i 

IB^ftSI IB^ftSI A IB^ftSlB IB^ftllc fi^ftll IB^ftSI J 
C20H24O9 C20H24O10 C20H24O11 C15H1808 0

 

0
 a ff

i 
8 

O
 

408.4 424.4 440.4 326.3 424.4 
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lOmg/ml fi^yf, 
20^1, &A&MC, 9.816'tiiJ#, 

&mm 18.712-diti#, m, 

(DIXlSI?ft2ml, (lOmg/ml) lml, M^J, HW5S. 
IX 10|nl, yiAfeif-ft, 9.698'^tii^Hllfff, 
Jij}Wi 18min 180-450 thtl#EJ^tfa]^ 18min £M, 
5000-2000000 dj WlM 9min ££, fiA 

WM%, l&XWifJ LC-MS 

MsJtfB: ¥S1-/K (90:10). Agilent RX-CI8 (2.1x50mm) 
ttijm: 25 °C M®: 0.3ml/min 
b RFI fit) •$!] ̂ r 
HWfilX^a0^IB^:rtI^±IM2mig lOmifiM^, iP^M@##M«, M^I, $f 

m^Mfitl^!ji§r° 
c.LC-MS 

IOM-1, ^Afeif^, A 400-1000 ffl 
400-3000 4o 

4 LC-MS 
[M+Na]+ 419.1. 431.5. 447.4. 463.3. 475.7. 532.2. 588.8. 701.8 

M 396.1. 408.5. 424.4. 440.3. 452.7. 509.2. 678.8 

;ALC-MS ^ij^MrftHA (#^*408.5\ Mrftn 
B (j^-f-m. 424.4). filler ft IB C 440.4), JITUM: 

400-1000 5fP 400-3000 Zm, (326.3) j® 
A«, 700 t^iAH^fifi^JtlM, 
&, ^LC-MS^fB^ftll^A^Jt^fi^AfitliA 

HlMftliilii^^aiGl^iJA 400-1000 ^R 400-3000 A|H], LC-MS ®if 
Bffl l~6o 

WII-I%mm 
(90: 10) AN2ntz^ffl; N2nt3$ l.Oml/min; 310nmo 

ISA 4000c 

^Mm^^lfitjffrJIh jjP ¥I?fj5lM^ lml ll" 5|ag fit) 
iP¥II$Jjt^ lml ^ 100|ag 
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UlaSlrnl, jjP/KWM 10ml, M^, ffllEB^IX 3 A 
(20mL 15mL 15ml), g/K^-tUX, ^SjjP¥I?^t?A##M 2ml, M 

^1, 
ilSfe 20|j.i, yiAMfeii 

\X, ifIffa^mWM^A&fBMXf MmfflAfeif 
^i+^&m^H^llo lppmo 

a.isfii£$k 
IXfi^frMMm, jjp¥llfjjt^ lml 0.104mg Wy# 

M, #AXfMnnn^}f (1); ffWfiMMnnn^yt (1) 0.5ml g 100ml 
MM®, M^g, #AXfMnnn^}f (2)o 

W\^i: ^lJffWfiMMnnn^yt (1) 2.5|al> 5|al> 10|al> 20|al (2) lOjil, 
yiAyfffi'feill-R, A-t3S'feill#r/f4:Tia^'feilllil° i^^^nl^jAL^ 5o 

5 
S#M (ng) 5.2 260 520 1040 2080 

2545 102162 213093 426512 843249 

[a#IM%, aMf40Ji3#0Ji3AfM: Y=0.0025X—0.6448 
r=0.9999o 

i«^M, 5.2~2080ngzm, 
o 

bMmmrmmtML 
USfe (2) 5|_il A 2\x\, SAtffiMft, ia 

^feifffl, iflfMflMSfiK**, 2.24ng, ^*A0.69ngo 

IIWfilXfil^iTilXfMRny#^ (2) 20|J1, 5 A, iB^feis®, if# 
RSDflo 

6 
1 2 3 4 5 

4850 4874 4845 4873 4837 

Xf MRWMBIR RSD ft A 0.35%, o 
dJISff 
ilSfe ffWfilXfi^«XfMnnn^}f (2) 20|j.l, ^|JA0> 2> 4> 8> 12 /Mtf&A^ 

fflfeiift, ia^feifffl, if#RSDflo » 
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7 

0As] (h) 0 2 4 8 12 

4861 4853 4865 4843 4870 

5.03mg g 10ml MOT, iP¥I??#t?A 
MA, #AAMnnn^}fo 

WA^AIAt9#h ^ 3 ^^JiPAXfMpn^yt 1.6ml> 2.0ml %\ 
2.4ml, MA, ffllEB^^IX 3 #C (20mL 15ml> 15ml), g/K^-tH 
A, 3cM1)\\M<WM%42ml, MA, 

USfe ^5lJflWfilXXfMRnny#»^Rnn^yt^- 20|al, £±&£lg&#T, 
iHSI, if#[Hl1l^$° 8o 

8 0i&^i;£3k^^k 

HA jjpAfi(i-ig) $!l#M(ng) »$(%) RSD(%) 

1 0.780 96.95 

2 0.8046 0.797 98.97 

3 0.778 96.67 

4 1.007 100.05 

5 1.006 0.997 99.06 98.04 1.41 

6 1.001 99.46 

7 1.161 96.18 

8 1.272 1.173 97.16 

9 1.181 97.85 
TO0iWA 98.04%, RSD A 1.41%, A 

^0^ O 

§&$J 8 

/K (25:10:65) W^WML&: 105°C; fAv2/iD$: 3.00L/min; 

40°C; M ft2500c d#WA 

SiSlSAX 1.5o 
A AMRH> IS'S'ftMH B 

AMRFI> C iP¥I?T«A lml AA'JA 0.15mg> 0.12mg> 0.1mg> O.lmg 
lAMA^yf, MA, 

lml, WMW.M^¥MWi (pH6.5) 14ml, 
MA, _t Extrelut-20 ft, RS.Pf^ 15 ft¥?, ZAWIZAMB 100ml g7jA#-tH 
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iomi*M, u^, ^ 0.45^ it 

USfe 20jal, y±AMfeiiiX, ia^ 60 # 

X^-0.95o 

m^mm^Rm, u^m^Rmo 
2 C> m 3 % ^ 4 A> 

J# 5 B, 4 I MM* 
8o 

1T5fe^ffl^A^w^2004^^^®if^S^:# 

WL, if# 10 i«^M9o 

9 

nt^ mm 
100501 0.991 

100502 0.987 

100503 0.995 

100504 0.996 

110201 0.993 

110202 0.989 

110203 0.992 

110701 0.989 

110702 0.993 

110703 0.991 

i^R m 10 W&& ft I^±IMJH %t fflii4fflif 0.95 „ 
ia^^ll 9 ft US 

7.K (25:10:65) 3r»*@; 105°C; g^V2/lD$: 3.00L/min; 

40°C; mfcWiW3kft2500c 
1.5o 

XfMmy§>M6t)^5!j^r: A XfMm> IS'S'rtMH B 
XfMm> C XfMmSljl, lml 0.15mg> 0.12mg> 0.1mg> O.lmg 

M^l, 
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lrnl, (pH6.5) 14ml, 
M^J> -t Extrelut-20 ft, RS.Pff 15 ^Ht, ZiStZilB 100ml 
±M=F, lomisM^, fflo^m 

USfe ^lJHWnSMMnnn^yt 10|al> 20|al ^P^Rnn^yt 15|al, 
iX, MrftHA, MrftllB^R 
MrftHc 

(CI5HI808)> A (C2OH2409)> 

B (C2OH24OIO) C (C2OH24OII) W&fiif, l-10mg/ml, 

4.25-5.75mgo 

U T ̂ R o 
£3t$l i 
ktTj: 

(^^laif) 10g 
"tt ^ 600ml 
iPZiIlM 2000ml 
M f% 1000 £ 

80%WZiII, M^I, iPAIB^ftll, jjpZiIIMMfi, 
l~10%a^ijfi? pHM 3.2—3.8, 4,fS]#^^'n^Jp, iiiJiMM, UL 

Mo 

%WM2 
ktTj: 

(^^laif) 10g 
"tt ^ 800ml 
iPZiIlM 2000ml 
ffl f& 1000 £ 

80%WZiII, M^I, iPAIB^ftll, jjpZiIIMMfi, 
5~10%^lt^ijf 1? pH M 3.2—3.8, iliiMM, ?I*t> 

3 
ktTj: 

(^^laif) 10g 
"tt ^ 1000ml 
iPZiIlM 2000ml 
§ 1 looolE 
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80%WZiIf, iPAfg^ftll, MWMM, jJPZiIfMMfi, 
i? pH M 3.2—3.8, 

TiMo 
%W®H 
$t7j: 

(^^laif) 10g 
"tt ^ 400ml 
Zi II 1200ml 
?±Mffl/KiPM 2000ml 
§ 1 IOOO^; 

M^I, iPAIB^rtll, MWMM, MiMffl/KMMfi, 
£j, 5~10%^lt^iJli? pH M 3.2—3.8, 

5 
ktTj: 

(^^laif) 25g 
"tt ^ 1000ml 
Zi If 3000ml 
JP&IWBxKM 5000ml 
15 ifc IOOO^; 

£j, i~io%a^ijfi?pH M 3.2—3.8, 4,f§]#^3&-n#Klp, iiiiMM, ?I*t> ^IMo 
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l-10mg/ml 
"tt ^ 0.2-0.5ml/ml 
Zi If 0.4-0.7ml/ml 

0-0.5ml/mlo 

5mg/ml 

"tt 7111 0.4ml/ml 

ZA If 0.6ml/mL 

5mg/ml 

"tf ^ 0.2ml/ml 

ZA If 0.6ml/ml 
yilt 7-K 0.2ml/ml o 

4> 1 ZiIf^TOW#lRtt;*jZiIf 
1-5 tfh TO 1 $•„ 

5> m«WJ^l-4ft-TOaiWIB^rtI^±IM, &£l*lSg$rBM 
if#, 25.0%~50.0%, A % 20.0%~45.0%, B % 
10.0%~30.0%, C % 5.0%~15.0%; IB 

^ftIIC^fi^j[£X95.0%o 

l5!j^r: 

^^J^tlftlHif l-10mg/ml 
"tt ^ 0.2-0.5ml/ml 
Zi If 0.4-0.7ml/ml 
yiltffl/K 0-0.5ml/ml; 
^»T: 
a)mM: "M^ZiIf^PTO, 5-10% 

i~io%»?#}f tji i? PH mm 2.5-6.5; 

b) 

c) MM; 
d) KMO 
7> a) mm 

pH mm 3.2—3.80 
8> m«M^6gg7)3ffaiWIB^:rtI^±IMWm7f^, 0m a) MS 

ftlBt, ZiIf^TOW#lRtt;*jZiIf 1-5 TO 1 fAo 


