AMEI B B I e 45 RS2 B T SRR S R T
P, ASBEHERR SN 25 5 (0SB R, BT IR &
I R RS . AR .
4 itig
4.1  FEAHIIE R

2 8 USP33PIeh €5 JR F JEURL 25 BRI 52 K 7
B, LLOJE-TPEE-K(89 & 10 : 1) WifishaH, IR &Kk
TEAKI R, Hi2 ™ @, LLZJE-F #E-0.01 mol-L™
WIS SRR (89 ¢ 10 ¢ 1) R EIM, JRERIEIE
AR, EAAHRREINS: UL H R0 S
0.01 mol- L‘l IR — AR MR (10% W52 1 pH 42 3.6)
(89 110 : ) AWLBIAH, IREFEWETEXIR, 5 E R
ﬁ,%%ﬁm s DL - - /K (10% 5% R 1
pH 2 3.6)(90 : 7 : 3)NiRaNAH, JREWEIEXSFK,
SR, REREET . FER KA
BRI 22 i i, B O -H BE-7K (10% 05 R 1
pH % 3.6)(90 : 7 & 3) W AR ENAH o
4.2 JishAH pH FIEF

sl AH pH X R AR R IR W TS MK
B pH W/, VLR T IN A)ARRT, VORGSR, 4
R, R pH ORAR % ) (3% A 75 4w, pH 3.6 B,
TRE S Y, WK, RS AR I8 B2k,
43 WAL

JRFEAE CTERVEN AN 2 PR - i R4 L
B, AH5 SRR FZ AL 200 nm, K
W, LR AR AT BRI, TS 90% A
M, R FIRMCT PN, IR R A
T o

B BmENE

RAE, WRE, FHERR R,

WE. B 235 HPLC AT B S
) T AR AT PR

— 8, Bt SRR EEZ EAE BRI RS
b LK AR

E&WH:
EZ R BAT, 2, Witk
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4.4 FRL IS

FEMRAT IR R T . DR B I R) 5 ANk, {3
2 FE B P U B ) AR A R BE I SE R, B R AR
30 C.

4.5 i FPESEE

AR SIZ G 1B B LA i LK 2 BE A [Alltima Amino
(4.6 mm X250 mm, 5 pm). Boston Crest Amino
(4.6 mm X 200 mm, 5 pm). Phenomenex Luna
(4.6 mm X250 mm, 5 pm)], FEA[A]PIERAE ] DL
SN R A 2 2R ] 5 & W s A EE 9 BEAT 15
WETEXTFR S o> B R R, 45 R Wi Iy VA I
PERLLT
4.6 TLC %

B2 R [ 24 0 2010 FRDIR 7L IR %51
TIEHAT S, R, REUVE, Jf HACH M
AbPETTIE K, ORI LU T, I 75
PR 42 “27 BUNJjE4AE, IRFRAE Ol
g%, WHTHET, FREMXEN. R RN
K5l e, R R IE . gelE 2R TIT O K

JETF, &2k, RIRFHE —REIT
T REITFBATWI X ), DI — IR TT
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Determination of Three Main Conjugated Estrogens in Pregnant Mare Urine of Xinjiang by Substitute

Reference Substance

ZHAO Qian, YAO Jun, GAO Xiaoli*(College of Pharmacy, Xinjiang Medical university, Urumgqi 830011, China)

ABSTRACT: OBJECTIVE To establish a method for determination of three main conjugated estrogens in pregnant mare
urine of Xinjiang by substitute reference substance by HPLC. METHODS Sodium estrone sulfate was selected as the

substitute for reference substance of sodium equilin sulfate and sodium 17a-dihydroequilin sulfate. The relative correction

factors(RCF) of sodium equilin sulfate and sodium 17a-dihydroequilin were measured by HPLC under different conditions.

Assay of three main conjugated estrogens in pregnant mare urine of Xinjiang was determined by substitute reference and the

relative correction factors. RESULTS The quantitative results of the new method were almost consistent with the results of
conventional HPLC. CONCLUSION The substitute reference substance is adopted in HPLC determination of three main
conjugated estrogens in pregnant mare urine of Xinjiang. The new method is economical and practical.

KEY WORDS: substitute reference substance; HPLC; relative correction factors; pregnant mare urine; conjugated estrogens

Zia 1 PR ep s A KRR, b DURR R
;e E N T, R RIE SR EN
BEY), o MER A R 8 (estrone sulfate, ES). 1
I I P A% BR 8 (sodium equilin sulfate, EqS)& 170-
KA Ly A ME T A% 12 9 (sodium  17a-dihydroequilin
sulfate, 17a-EqS) i 45 & B2 & BEK 90% LA .
B TP AL T S R X AT A TR A A S P I A B
M O 2 5 R A R U T R ME R B
2y, R G RSP FENE ES. EqS M
17a-EqS &5, H v e ik 24 HPLCY,
HIX 3 Fpof RSB m B, R SAS . AR
DL ES A4 2 2 A0 it FH T8 i 42 1 SR rh 3 32 82
2 MBI A BRI, AR AT 2Rk
A, HHUERSH
1 57

g : Waters 2690 i R0 AH (6053 (36 [
Waters /A Fl); Agilent 1100 5 R0 AH €4 384 (32 H
Agilent /A7]); LC-20AT &R0 (il A (H A
AY); ik AL: Agilent Zorbax Extend-Cig(4.6 mm
X150 mm, 5 um); DiKMA Diamonsil C;4(4.6 mm
X150 mm, 5 pm); YMC-Pack ODS(4.6 mm X
150 mm, 5 pm),

ES. EqS & 17a-EqS % H& & CBr g8 57 &5 A= 4
2B A ], HPLC JIE & 834 299.0%); 4 JiF
(Fisher Scientific A #], taikal); B 81 (H 245
LR B A w], Agal); HARRHI A
IyMratie 10 #2425 JRAE B T gRH 28U A= i 2

R BLAC R 2525 2014 45 4 F155 31 %40 4 )

ZASIE7 o P QY S BT P /R = 5

2 HEEHER
2.1 R

—E S TEIE I A, A5 I e 5 A s e
@ﬁ&ﬁw,wf_ o AEVFZ SCHR AT H

fnm L2 TG R B IE T, ol
fu Anl Cn

Ag CoNZ IR, RIS I i 0 i BRI JEE
A~ Co I HBRDD,  RIVKT At P 0 T R ATIR S
W E RE NI, AR B R e,

C = fx——— WA SHHFE S SE, b 4
BEIRE A TIIRR, Ao Co S A R AU TR
st [ U T B AT JEE

2.2 WA

221 XHGEE RS A FRI 170-EqSEqS
ES X i fhidE 5 T 50 mL s, 50% B R R
AN, BA, RIS KSR IR
HAEHWE 0.4, 0.6, 0.8, 1.0, 1.2 mL 735 % T 5 mL
HIHT, H 50% FH R AR 22 200 B TC I TR

X S R B
222 MM B 5 mL ZE 5 R INKFER S

50 mL, M1 10%H £ #2751 min 51 10% NaOH
JKIEWR 2, T 5 min, 4 000 rrmin~' 20> 10 min,
N E 3 A Ry it S

2.3 é-LEl g?’ﬁ:
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{03 4K F] DIKMA Diamonsil Cig(4.6 mm X
150 mm, 5 pum), ¥i#: 1 mL-min~', H¥: 40 C,
WEhH: A0.025 mol-L™" B A HR) © B(Z
i§)=25 1 75, KB 205 nm, HEFEE 20 uL.
3 bt TR X T R R AR 1 1
IE 1,

2 4 6 8 10 12 14 16 18 20 22 24
t/min

2 4 6 8 10 12 14 16 18 20 22 24
t/min

E 1 ES. EqS. 170-EqS W & A0 &1
ARG BRIV 1-170-EqS; 2-EqS; 3-ES
Fig1 HPLC chromatograms of ES, EqS and 17a-EqS
A-standard solution; B—sample solution; 1-17a-EqS; 2-EqS; 3-ES
o, BLES b5, 17a-EqS 5 EqS 1Y
AT LR B2 18] 23530 8 0.66 55 0.876
2.4 JVEHHER
240 ZMERFRFL WREL “2.2.17 WK RYIK
FEWA 20 pL, $%“2.3 700 N 5L € , LA 170-EqS
EqS. ES IRFE(C) M A AR, LIAH RV Wi AR (4) kB
Mk B A EPERIHITRE A e y=26 261x+
6 729(r=0.999 5), y=26 903x+11 409(r=0.999 8),
y=35198x-55 032(r=0.999 5). &5 KL M ik 3 Pl
oy WERE R E 4> BIAE 0.97~4.99 pgrmL™, 2.00~
6.02 pg'mL ™", 4.07~11.84 pgrmL ™ N PEC R BLIT.
242 RGIENERLE B 22,07 TR R
ARYKEH 170-EqS~ EqS. ES K5 3, 4,
8 ngmL ™ VR AWM, % “2.37 TR il & AF
S, TR 6 K, WG, 455 170-EqS.
EqS. ES IERIFK RSD 4054 0.38%, 0.28%,
0.21%.
243 fREMEEL WA DR NER, 1%
“2.37 IRk & ARNE, T o, 3, 6, 9,
12 h R, il kTR, 458 170-EqS EqS. ES
AL RSD 23514 1.78%, 1.92%, 1.75%.
244 FEERGRE WA DRAEANAN 6 4, %
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“2.37 UM OABSAFIE, s, RS
i, 4% 170-EqS. EqS. ES & & FHME(n=6)7)>
524 2.09, 3.69, 4.16 pg'mL ™" RSD 43514 0.70%,
1.18%, 1.12%.

2.4.5 AR S B IS R R AR
9y, 4% “2.2.27 TR ikERAME, AR,
3 PSRV E RO IR, 3% “2.37 TR Rk 4k
PEIE, 3 PR INFE ISR S LR 1. £ 2 M
* 3.

1 170-EqS FRF %
Tab 1 Results of recovery tests for 17a-EqS

T/ piEGav) VN [/ *i’/JIE RSD/%
mg mg mg % /%
0.050 2 0.075 6 0.025 101.6
0.050 2 0.075 1 0.025 99.6
0.050 2 0.0753 0.025 100.4
0.050 2 0.1256 0.075 100.5
0.050 2 0.126 1 0.075 101.2 100.7 0.56
0.050 2 0.1259 0.075 100.9
0.050 2 0.176 5 0.125 101.0
0.050 2 0.1759 0.125 100.6
0.050 2 0.176 1 0.125 100.7
%2 EqSERFRBER
Tab 2 Results of recovery tests for EqS
U/ G VN [El & lE ——
mg mg mg % %1%
0.063 2 0.113 4 0.05 100.4
0.063 2 0.112 8 0.05 99.2
0.063 2 0.114 1 0.05 101.8
0.063 2 0.164 9 0.10 101.7
0.063 2 0.164 2 0.10 101.0 100.5 0.96
0.063 2 0.164 1 0.10 100.9
0.063 2 0.2133 0.15 100.1
0.063 2 0.212 7 0.15 99.67
0.063 2 0.212 2 0.15 99.33
*3 ESEHRZXAKE
Tab 3 Results of recovery tests for ES
Y515 M3/ TN/ [ET e B ] RSDI%
mg mg mg % MR %
0.121 6 0.223 1 0.101 8 99.71
0.121 6 0.224 2 0.101 8 100.8
0.1216 0.2237 0.101 8 100.3
0.121 6 0.323 4 0.199 0 101.4
0.121 6 0.320 1 0.199 0 99.75 100.4 0.55
0.121 6 03225 0.199 0 101.0
0.121 6 0.419 1 0.296 0 100.5
0.121 6 0.418 7 0.296 0 100.4

0.121 6 0.418 1 0.296 0 100.2

o E AR 222 2014 4F 4 H 55 31 555 4



2.5 FEMNE
HEHERE i I e M TR, R 2 R R 91k B VR
R HEH L 20 pL BERE, BEAMRFEERE 3 Ik, HL
PIME. BLES A S, 170-EqS A1 EqS 4
S A/Cs

/?:‘T\“ i, 7 fom="—=
RE I, % fs o An/Co

FENR) fAE, FEOFIAME, BN ES X 170-EqS
A EqS FIAHXAZ I A
2.6 f RN E TV O A 5

fi AJC

i fon === AR, TRERI ()
/ fo An/Cn eriem

M pT A IR 2 e i fE . (A, W, .
B LA ARSI A A A AT AR R 5 5,
XSGR 3 RN T AR B B FI R G 2

2.6.1  AUES PN AENE MM HPLC 54MS
DUZS IR e K AT BEAF AW 22, S i R e 2L %
ZEHEAE£2 nm Z N . 7E R — G WA A o
WILE 203, 204, 205, 206, 207 nm ¥ K FHEFEIE
T fH, AR WK 4.

F4 PBBKRA A AL RE
Tab 4 The effect of wave length changing on fvalue

KA FRINIK

# K /mm S 170-Eq8/ES [ EqsiEs
203 0.922 6 0.882 9
204 0.930 7 0.895 7
205 0.940 8 0.908 8
206 0.942 5 0.9279
207 0.9513 0.9225

FHME 0.9376 0.907 6

RSD/% 1.18 2.05

H# 4 0] LUA H AR A — & oo (e b,

WRRAEDA, BRI ES X T 170-EqS Al
EqS HIAHINAZIE R £ {224 A K, RSD 354
1.18%F1 2.05%.
2.6.2  UANAH LIS AR E s HPLC 3t
) AT EE A8 AR A 23 S B R B R R P AR R
Wi, SIS TG HUAH S5 I E ] o 25 5 3 A
BCA IR ER B I TR) o AR [R]— & WO 4 2B %A
[ LU A8 £ 1 R S AR AR R IE K1 f R 52
W, M5 0.025 mol-L™" WM — S5 M I L 45l
Sk 23077, 24126, 2575, 2674, 27:
730 WEFEIFULE £ MH, AR WK S,

R BLAC R 2525 2014 45 4 F155 31 %40 4 )

RS WHMLARMAX fENTHYH
Tab 5 Influence of the composition proportion of the
mobile phase on f'value

MG R AU S 170-EqS/ES JfEqsiEs
23 .77 0.939 1 0.905 9
24 176 0.940 7 0.8812
2575 0.938 6 0.898 7
26 . 74 0.9393 0.881 4
27 .73 09158 0.897 8
SFEIE 0.9347 0.893 0
RSD/% 1.13 1.25

M 5 0] UG A Rl — & S oA a4 b,
T SAH I LA AR A B 3 ol 2 B B T 1) 50
ALK IR ES X T+ 170-EqS #1 EqS AAHRHZ 1 A
T FEZATK, RSD 43514 1.13%A1 1.25%.
2.6.3  AUARVRHEOGS AEIE K50 HPLC A 1)
WA 22, I A— S WA B, 430 A
0.8, 0.9, 1.0, 1.1, 1.2 mL-min (F%EIERE, W
AR IE R F £, 45 W3R 6.

Fo MWAEREL A fALNEhE

Tab 6 Influence of flow rate on fvalue

3% /mL-min”" J 17a-Eqs/ES [ EqsiEs

0.8 09142 0.871 8

0.9 0918 2 0.887 0

1.0 0.9357 0.895 4

1.1 0.9290 0.8757

1.2 0.948 0 0.876 8

I 0.929 0 0.8813
RSD/% 1.46 1.10

M 6 v LUG 75 [Rl— & @ oA A b,
{3 B A4k +0.1 mL-min™" A1 +0.2 mL-min"
I, B R ES X T 17a-EqS F1 EqS A X R
ET FAEASACA K, RSD 23514 1.46%A1 1.10%
2.6.4 S FEINT AL E 5% HPLC BT i
R P AE — I 2= A2 3k 3, H TR — & A
A, 2> 9T 35, 38, 40, 42, 45 CHbREIFM
SEAN S IE R A, 450K 7.

R7T WNBEERLA fALNE N E

Tab 7  Influence of column temperature on f value

g/ C S 170-EqS/ES S EqsiES
35 0.909 9 0.919 8
38 0.917 6 0.881 9
40 0.9356 0.912 4
42 0.938 5 09137
45 0.904 7 0.884 5

S E 0.9213 0.902 5

RSD/% 1.64 1.97
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H# 7 0] LUE H AR A — & oo (e b,

IS AR AR 2 C L +5 T, BACK R ES
X[ T 170-EqS A1 EqS [AHXI KL IE BT f EAR A
K> RSD 7354 1.64%F1 1.97%.
2.6.5 AN[A) SRR R AL (S £ AR 5
7E HPLC 5 BrAS i it 7% i 23 F BIUAS [7] 0 L) £
WEAE, AN A AT BRAAAE — R 2. 1R “2.37
TN A3 S0 e, AR R — & v RO A b
T 3 MEANIR] it AL () 8 20 e wille A A I o AR
MRIER 7 A, &R WK 8.

RS AE&AEFE KRR GG ST H

Tab 8 The effect of different chromatographic columns on f

value
N S 170-Eqs/ES S Eqs/Es
Agilent Zorbax Extend-C s 0.940 8 0.891 2
DiKMA Diamonsil Cg 0.9219 0.882 1
YMC-Pack ODS 0.9547 09115
FHIE 0.939 1 0.894 9
RSD/% 1.75 1.68

Hi# 8 I LA H7E A — & i oA (i b,

AR KRR AR, A0 U ES
XIT 170-EqS Al EqS (AR ELIE B f EHAZ A
K> RSD 7354 1.75%F1 1.68%.
2.6.6 N[ e OB AT € B AR £ (E I A2 S R
AN B I i RO S A (R B A A —
EFEST. % “2.37 WUNES&A e, fHF—
1% # . Agilent Zorbax Extend-C (4.6 mm X
150 mm, 5 um), 73AI7E 3 & AR (s A 11t
FE, R SEAR R IE R T £, 4R WK 9.

RO R ARG SN R

Tab 9 Influence of liquid instrument on fvalue

RN S 170-EqS/ES S Eqs/ES
Waters 2690 0.936 1 0.880 3
Agilent 1100 0.942 4 0.904 2

5y LC-20AT 09105 0.872 8

RN 0.929 7 0.8857

RSD/% 1.82 1.85

& 9 o LAE AT R — R i AT 4 n EA
7] ) B AH B i A bR, B AR U ES X T
17a-EqS #1 EqS BIAHX KL IE R+ fEHAZAK,
RSD 43734 1.82%F1 1.85%.
2.6.7 AHXRIER T f PPE RSk T
EAd, AR S PR TR — A I
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BN AR AR R 22, T LB A R B (3 ) e
AR E, B “2.6.57 FIl “2.6.67 T KA £ 1
B, R EARK I ES X 170-EqS A1 EqS
AR RS IE R, 45 R IL#K 10,

F10 PRGN A E AR KR GG A ST

Tab 10 faverage value in different HPLC instruments and
columns

FAESES S 170-EqS/ES J EqsiEs
JERATIE 0.929 7 0.885 7
Ry 0.939 1 0.894 9
PEIME 0.934 4 0.890 3

2.7 FESEEDE

2710 AbbRiE S B 3 PRI R MUE E, B
B 170-EqS~ EqS Al ES [FIK 75k 2.23,
4.15, 9.38 pg-mL™" [FIRARIEW . K52 B AR
VEVBURT S B RV 20 pl, $% “2.37 TR (4% 40
W, CUAMRETEAURM T 3 Bk,
SERIE 11,

2.7.2 BATHOETE RS ES 0 R AE &
W, FERERN 9.38 pgrmL ! VAR, AE k) I
Vo R B A T S VRIS BRI 20 pLs
T “2.37 WUR A I, DA AT IR

(C=fx AR EAAL A 3 B

s 5

o HP firaresms M fegses 77010 0.934 4 Fl
0.890 3, 4iRWF& 11,

xN 2T ENEHBEDRFIMEIELECMBREN
TE

Tab 11 Comparison of contents of conjugated estrogens by
two methods

gy 170-EqS/ugmL™" EqS/ug-mL™" ES/pgmL™"
ShbRik BARTGEE MRk B ITE ARk
1 1.56 1.45 1.98 1.93 2.91
2 1.37 1.28 1.42 1.39 438
3 1.63 1.52 1.95 1.90 2.22
4 1.10 1.02 1.54 1.50 2.01
5 2.83 2.63 2.36 2.31 4.92
6 1.05 0.97 2.59 2.52 4.49
7 2.92 2.72 3.71 3.62 3.91
8 1.31 1.22 222 2.16 3.30
9 2.06 1.91 2.14 2.08 4.93
10 2.64 2.46 3.49 3.40 4.39

B UL EEE AT RN ¢ K656, 45 R BoR P {H Y
>0.05, ZiRTLEELER.
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Separation of Bortezomib and Its Optical Isomers on Amylose Chiral Stationary Phase by NP-HPLC

70U Huasheng, ZHENG Lu*, YAO Shuyang, WU Bin, ZHANG Yibo(Yangtze River Pharmaceutical Group Shanghai
Heini Pharmaceutical Co., Ltd. Shanghai 201318, China)

ABSTRACT: OBJECTIVE To develop a normal phase HPLC method for the separation of bortezomib and its optical isomers.
METHODS The chiral separation of bortezomib and its optical isomers on amylase tris (3,5-dimethylphenylcarbamate) chiral
stationary phase was carried out. The effectes of different proportions of n-hexane/isopropanol/ethanol in mobile phase were
investigated, and the flow rate of mobile phase and column temperature were also optimized. RESULTS The mobile phase of
the established method was n-hexane-isopropanol-ethanol(86 : 6 : 8), with the flow rate of 0.6 mL-min”'. The column
temperature was set at 30 ‘C. CONCLUSION The method is simple, rapid and can be used for analysis of bortezomib and its
optical isomers.

KEY WORDS: HPLC; chiral stationary; bortezomib; isomer; Chiralpak AD-H
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