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1 Waters Acquity UPLC BEH — C i A (100 mm X 2. 1 mm, 1. 7 pm) , 73484 THy — K (HEZRBL) , ik A 0.3 mL/ min, 232 4 30 °C,
HHEETASUL BT RACFFES T R(ESD, & HEEX A ESI- (T H MR M =87 )F ESI* (B Z W8 it 500 B5 IR P £ 3-8 | 55
B R BB RER), SR AR, £ E B R 3. 0kV, BT IRIBE A 150 °C, BLAMN AR A 500 °C, AR AR EA 10001/ h,
AR TASOL/ h EER  THMEE M8 F =58 Beid B0 B IR T 2 BRER | BE AR S B ER SR ER R 2R E 4 A AL 6. 209 ~
206. 960 ng/ mL. 6.321~210.704 ng/ mL. 5.720~224.325 ng/ mL. 5. 327~ 190. 649 ng/ mL.5.040 ~ 171. 312 ng/ mL. 6. 496 ~
168. 000 ng / mL.7. 026 ~216. 548 ng / mL JL B A 5% @mARE ML 2 BAF(r>0.996,n = 6) ;4 % E AT & MK I 2 R4 RSD
BT 5.0%, F 3R IEDKFE 5 5] A 104, 38%,97. 29%,98. 66%, 106. 33%,92. 77%,92. 25%,90. 07% ,RSD %314 3.97%,6. 42%,
5.63%,4.16%,3.28%,1.96%,3. 11%(n = 9) A 5u P ¥ Kbk 7 A8 5 & (G518 AT R MR, & RAEE, TR T F e
IR PR T AR
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Abstract:Objective To establish an ultra — high performance liquid chromatography — tandem mass spectrometry (UPLC - MS / MS)
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method for simultaneous detection of seven estrogens and progestins in Chinese patent medicines for menopause - treating.

Methods The chromatographic column was the Waters Acquity UPLC BEH - C, column (100 mm X 2.1 mm, 1.7 pm), the
mobile phase was acetonitrile — water (gradient elution) ,the flow rate was 0.3 mL / min,the column temperature was 30 °C,and
the injection volume was 5 uL. The electrospray ionization (ESI) source was operated, with ionization modes of ESI-
(diethylstilbestrol and estradiol) , and ESI* (gestrinone, norgestrel, medroxyprogesterone acetate, chlormadinone acetate, and
progesterone ). The multiple reaction monitoring (MRM) was used. The capillary voltage was 3.0 kV,the ion source temperature was
150 °C,the desolvation gas temperature was 500 ‘C,the desolvation gas flow was 1 000 L / h,and the cone gas flow was 50 L / h.
Results The linear ranges of diethylstilbestrol, estradiol, gestrinone, norgestrel, medroxyprogesterone acetate, chlormadinone acetate,
progesterone were 6.209 - 206.960 ng / mL,6.321 - 210.704 ng / mL,5.720 - 224.325 ng / mL,5.327 - 190.649 ng / mL,
5.040 - 171.312 ng / mL,6.496 — 168.000 ng / mL,7.026 — 216.548 ng / mL(r > 0.996,n = 6),respectively. The RSDs of
precision, stability, and repeatability tests were all lower than 5.0%. The average extraction recoveries were 104.38%, 97.29%,
98.66%, 106.33%, 92. 77%, 92.25%, 90. 07%, with RSDs of 3.97%, 6.42%, 5.63%, 4.16%, 3.28%, 1.96%, 3. 11% (n = 9) ,

respectively. The analysis revealed no detection of the seven target estrogen and progestins in any of the samples. Conclusion The

established method is simple, reliable, and suitable for the simultaneous determination of seven estrogens and progestogens in

Chinese patent medicines for menopause — treating.

Key words:UPLC — MS / MS;Chinese patent medicine;estrogen; progestogen
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PAR AR v BT g & AR, EA D i S A —
FE DR AP o AEUE 22 0 3R 1Y R s R T AT e 255
KRR, AFLIE TR R A -8
el EB Al E A 2 IR T, 78 2y sh AR R Ak
2 2gl0-121 SR IR AE DU 2 A PR B Y FH 2%
4 ARBIFZE ST T[] A AR B A A v 24 v 7 s
2R 2R I R SO A £ 1 HR IR T (UPLC - MS / MS)
HoMRIE T .

1 {5k
1.1 {Y=5

Waters Acquity %Y # =5 2 W AH €8 15 {X . Waters
ZSpray 7 = PUR AT 53 65T A (3 [F Waters 22 F )
XP105 %Y B, K- (Fig -+ Mettler 28 7, A5 4 0. 1 mg) 5
KQ — 500D A R Efa 8 75 0 vk # (RS Ll o il s A A A
FRAHE]) s Milli — Q HEZK A R 45 (75 Millipore 23 F] ) o
1.2 X%

AL (AN A]L#ES M KL K2 BA AL #E5 M K3,
K4; C A S 8 KS) s AR T (D 2wl L it R G6.
G7) s A% J (EAT] 58 G8.G9) 5 X R i 4 i
fiy (41t} 100033 — 201308, & 1 99. 5%) , W — 1 (41t
5 M 100182 — 201205, % 5 96. 3%) , 22 = J& i (#L5 A
100987 — 201101, 7 & 99.7%) , W it Z2 i (#t 5 A
100028 — 199907, %51+ 99. 4% ) , B g F 2 28 (41t 5
100001 - 201305, 51+ 99. 6% ) , Fits ik S o 252 i (415
100011 - 200702, {4t & & W& H ) , B AR EE (58
100027 - 201209, 7 & 99. 7%) , 1 W [ o FE 2 & 25 4
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2.1 REEH

0% 25 ¢ (0 3% AL S Waters Acquity UPLC BEH -
C,FE (100 mm X 2. 1 mm, 1. 7 wm) ; RS AH N 25 (A) -
K (B) , 6 BELE B (0 ~ 24 min B 5%A — 85%A , 24 ~
25 min B} 85%A — 5%A) ; L M 0. 3 mL / min; A3 K
30 °C;HFEE RS Lo

JEG S S B TR (ESD) , IE A T4, £
S WAL (MRM) , B A4S HLHE N 3. 0 kV 5 38 TR
B R 150 °C 5 B i3 1 R S 500 °C 5 B A
1 000 L/ h; 4L B M 50 L/ b, S FE <O <o

JFE S ARk < BB — XoF TR i 25 VRS o, 49 0
CIERS BN T W B 1 wg / mL A4 B — 3 IR A
HERE Ak 7 BBk 53 19 B A AL H R RRIE R L R
(LE 1D,
2.2 AkREE

Yok B8 VA T < 43 ol BB 7 ) BESS 4% 10 mg, K 25 FR
EL, B 10 mLAER, R 45, #2257, il Bl i —X)
HE S AT A H 10,20, 100 wlL, 2 E S 2 100 mL,
FEA), BAHIR A X R ST 2 TR A6 R IATR | AR &
X HE S TR LR 2

HE 3 A U < RO o 22 S T A Ak 3 i F
40, 800.2 g, W HE , B 10 mL A=, 2 i &
75 (D)% 250 W % 40 Hz) #2520 min, L8 2
Fil, HONEER 5857, 8t Bt g, A5 .
2.3 HiEFEE=E

RYGE MRS  BOR A 8 AR 2 18 B 42 2. 130
IR AR E 0 S R TR UL 1.
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Tab.1 MS parameters for the seven components

% TRE e LB E R E
By ) e, o ST SR BEAR AR
m

(mlz)  (ml2) /2) (V) (v)

ThskR 16.67  ESI°
ki 14,68 ESI”
R 159 ESI*
B2 1.5 ESI*

207.242 251164 237115 50 R
271,210 183.104  145.117 T4 44
300. 146 199.038  241. 141 40 24
313.241 91043 109.025 36 3

BRTALE 2.00 ESI' 387.278  97.100  123.066 38 30
BEFULAR 1995 ESIT 405144 267300 309.103 ) 16

I 19.83  ESI'  315.129 109.025  97.017 36 24

R2 MRMABRRERE

Tab.2 Mass concentration of reference solutions

BB EAHE RANBRE RANBLRE RANBLE

FHER (ugiml) epg/ml) R 1(ng/ml) 2 2ng/ )
TR 1034. 800 1.035 206. 960 103. 480
YR 1053.522 1.054 210. 704 105. 352
% = Y 1121.625 1122 224.325 112.163
et B 953. 246 0.953 190. 649 95.325
BT AR 856. 560 0.857 171.312 85. 656
B AR 840. 000 0. 840 168. 000 84.000
HIRER 1082. 742 1.083 216. 548 108.274

LPERRFE 2. 201 FIRG X IR A 245 3,
2,1,0.5 mL, /% F5,5,10,25 mL BT, N2 5 &
25 HR5) BT A v BE 4303 R 60,40, 10, 6 ng / mL (1)
RAX A3 - 6. BUR A X BB 1 - 64518
i, 3% 2. 1IN RIS A E RN A, i s TR AR o LA
B TR (X, ng / mL) AR AL bR TR (V) g\ A
FREATERAE R 25 R W 3,

S i PR 5 G BR 25 2« BT 5 ) B 5 T 6 305 o
5 U B, I 2. 1 30 0 25 (R R DU 5, DA M L
100 1.3 1B A% BT it v B A e s 1 PR A D PR . 445
W23,

2 B BOR A 6 B S R 30 &, $40 2. 13
AR SR F I SE DRI A 6 VK, 10 s W TR L 4 2R O 0
HE Ty | R 2 TR B A | R TP 2R
Pk S Ml 2 i | TR 0 TG ARG RSD 43 il oA 2. 38%,
1.40%,3.94%,1.76% ,4.69%,1.38%,2.02%(n=6),
RN % AT .

R PR < BORE i (FIE 55 KD 38 &, AR A X
MR ShUS R 3 3E 1, #5222 300 7 ik il A Ak i L 43
T Ak 0,2,8,12,18,24,36 h, 7% 2. 1 1 ik
IR A AF VBRI A , 10 Sr 0 1T RH o 245 2 O o 1 L fE — i
Zf = A 2R | T R R 2 T | T S b 2 |
A TR 0 T AR A RSD 43 B A 3.55%, 3. 02%), 3. 54%,
4.06%,3.89%,4.13%,3. 76% (n = 7) , 2 WAL 5 5
TEFIRACE 36 h NIEARFE .

- i ES+
BTEE % 1083 =0
95 9.65e6
15.92
l17,25
-5 T T T T T T l. T T T T ™ ( / min
5 10 15 20 25 30
B = o ES-
BFEEE /% 1667 =
95 1.70e5
} 14 68 l
L .
-5 T T T T T T T T T T T 1/ min
5 10 15 20 25 30
A
T MRM of 1 Channels ES- g MRM of 1 Channels ES-
B % 267242 > 251 164 BFFIE % 14 60 27121 > 183.104
100 1667 71| 100 27112172
; 267.24 1 ] A
0 T T T - r = ¢ / min 0 T T T T T ™ ¢/ min
10 20 30 10 20 30
5 . MRM of 1 Channels ES- . MRM of 1 Channels ES-
L% 267.242 > 237.115 BTELE % 14 68 271215145117
100 1667 1) 100 271217 2
} 267.24 j } A
0 T T T T ™ ¢/ min 0 T T T T T ™ (/ min
10 20 30 10 20 30
B, B,
" i MRM of 2 Channels ES+ By F MRM of 2 Channels ES+
BTFIEI% 5001465199038 BRI % 313.241 > 91.043
100 15.92 ) 3 100 17.25 'y
} 309.15 J ; 31324
0 T T T T T T ¢/ min 0 T T T T T ™ ¢/ min
10 20 30 10 20 30
BEARE /g MRM of 2 Channels ES+
BRI % 300.146 > 241.141 BP0 R of 2 Channels ESt
100 15.92 241 > 109.025
309.1513 100 1725 1 4
- 1 313.24 A A
0 T T min 0 T T T £/ min
10 20 30 10 20 30
B, B,
i : R : MRM of 2 Channels ES+ - i MRM of 2 Channels ES+
TR % 387.278 > 97.1 BTFB/% 405144 > 267.3
100 2007 ) 5 100 19.95 )
:1 387.28 1 405.14
0 T T T T ™/ min 0 T T 'ﬂu T 1/ min
10 20 30 10 20 30
3 MRM of 2 Channels ES+ " i MRM of 2 Channels ES+
BFRIE ) % 387.278 > 123.066 BTER% 4051405 300 103
100 2009 | 5 100 19.95 | ¢
:i 387.28 | ] 40514
0 T T T T ¢/ min 0 T T J{. T ™ (/ min
10 20 30 10 20 30
B; Bg
5 T o MRM of 2 Channels ES+
BRI % 315129 > 109.025
100 1981 |5
1 315.13 A
0 T T T T T ™ ¢/ min
10 20 30
5 MRM of 2 Channels ES+
BRI % 315129 > 97.017
100 198317
1 315.13 1
0 T T T = ¢/ min
10 20 30
B7
B

1 Tl 2. MEBr 3. FEE 4. Bt SE
5. BT AZE 6 MERAEE 7. FHIKE
A RBFRE B - B. k(L) (F)RRETAB
E1 BFRE
1. Diethylibestrol 2. Estradiol 3. Gestrinone 4. Norgestrel 5. Medroxy-
progesterone acetate 6. Chlormadinone acetate 7. Progesterone
A. Total ion chromatogram B, — B,. Extracted ion chromatograms for
the qualification (up)and quantification (down)ion transitions
Fig. 1 Ion chromatograms
A M IR (LS o KD ke 4y,
TR B X ARt VA I 3 30 e, 420 2. 2 300 5 0 ) 4 A
VR, AR 2. 1 TR e 26 A R DN 5, 1 3% 06 1T AR
TS A5 O 0 My ME T A R bR 2
P | TS 2 P S 2 ) T T S ML 27 TR A IR 5 £ Y RSD
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Tab.3 Results of linear relationship,LOQ and LOD

MRS elzhz r AEER(g/nl) RFMlng/mL) AR ng/mL)
LR =248 X-857  0.997  6.209~206. 960 3.705 1.24
BB E=NL-0 0996 630-2070 379 1264
R L=10594+1470  0.998  5.720~224.325 1.716 0.572
RiEEE V=653 X,+9893 0.99%  5.327~190.649 1. 864 0.53%3
BRTARA  F=249X+1306 0.997 5.040~171.312 2.520 0.756
BRAAEA L=194X4+5052 0.9  6.49~168.000 1.949 0.650
FhE V=258 L +384 0.9  7.026~216. 548 2.108 0.703

35K 3.49%,2. 66%,2. 74% , 3. 03%, 3. 47% , 4. 90% ,
3. 18%(n=6) , KW EELERL
PEE NS - B 236 =, 9 0, 20 A AR
PP T A R 1) A I 0 o B R VAR, $ 2. 2 T R
el 28 (sl SR TR, B 2. 1 300 R0 A R R RE I 2
TE SRR TR PRI R S5 R W3R 4,
4 EHEKRBER(n=9)

Tab.4 Results of the extraction recovery test (n = 9)

X R
(ng/mL) (ng/mL) (%) (%)

AT WEE X RD BAE HEE
Tl kA A
! (ng/mL) (ng/ml) (%) (%) !

THER 070 U8B BRTAZW 1714 1536

103,50 10431 10438 3.97 85.70 .90 977 3.28
155,25 168.93 18,55 122,74

BB 208 19.01 BRANZE 1680 1557
10540 107.65  97.29 6.42 84.00 78.87 9225 1.9
158,10 157.39 126,00 113.66

BZBE 0.4 2058 HihE 2066 19.26
11220 11190 98.66 5.63 108.30 98.69  90.07 3.11
168.30  175.9 162,45 146.46

RiERE 19.06 1978
95.30 10426 106.33 4.16
142.95  105.76

2.4 HREENE

HORE S 418 L A0 035 2. 2 00 F ikl s Btk A i
W, PR 2. 1T RS AR R E AR DU A, AT I E 3K, 00
SRV AR REAE i B i, S5 RIS 7 P2 R
3 itig
3.1 RohiHERE

s R gl B, T O - KRG
(0. 1% HR) - 0. 1% HER/KIFW . LM - LIRETS
W (10 mmol / L, 7 0. 1% H R ) VE A It sl AH B X5 78 I g
TN B RIOR G5 R TR E O - KRG - 1R
BV (10 mmol / L, 55 0. 1% W R ) R G 94 88 i)
M o7 L35 AT S4B, T X8 R e AR, B ik
PN - KR shAe
3.2 RiG&EM4EE

Tk S5 AUt A b, 43 BIPRE 7 R R B 43 AE OE
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TS AT 4845 [0 T3 e L B L 45 SR e P
e M T3 7 £ 2 A8 e 1 32 v, LAy 5 R L o3 ¥ 7
TE B A A v P e [0 R R [ E, X6 )  -4k
AR B AN R R LR e Rl R T R AR
AR TAAL B8 T BB R BT S5 F A e X
B MRM B0 i R HH 558 20 I | TS 1 S b 2 ) 0 8 R
], R DR B ) 230, H A%l 0l [a] oA e T4, 1
AR 58 400 B, e A e L RS A5 1
3.3 HIREBHEWE
TR R, 20 5 58T U RIE L T A R
BTG B X5 A% B B R B 52 ) S5 R AP R HURE T,
H AR IR TC 2 22 57 N AL R B
TR S BRI T AR S I i ) B 25 R TR E
[T 9 Ll By, R 2 R oAl SRy 3 I B o L >R FH 2 1
by = W 2 (37 5 ] 3 iy o L A o e B Rl TEOE |3
RO Iy o 5k e o) R R R TS Y R B TS
e 0 o A el ORI R ARG R 25 v, O 0 I 18 1) £
H A A A 6 B0, i s AL FU B A
K, R DL O 0 e (% B0 H R 298 0. 25 mg) Rl
JLCE B H HE R 10 ¢) S5 S YU 5 B LA
0.2 g M B2 10 mL I, A A6 H O 4 E 1 29 500 ng / mL,
o W B AR, YR T AR R A R I R A R
2 bR e A P, YRR S I i 2 R F O H O
19 19 BF IR Al Aa Y S G B A BE PEFR R 0. 2 g it
PR 2 10 mL.
3.4 FHiEEM
AT T AR s 2 b 7 R MEZE R
PR i A FNE o AT 7 v, G TR I SR B R S
5 %5 B AN ROR 35 R AT ARSI 98 H RO IR IR T4
w7 FROMEZE R AT TR A S5 ST IR N T R
Aoy ], DU 4 T4 ) AT 30 v 2 A oo, B R R
B4
5% Lk
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