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[ Abstract ] Objective: To establish a UPLC method for simultaneous determination of 7 compounds
(epidemin Al, epidemin A, epidemin B, epidemin C, icariin, 2-O-rhamnosyl-icariside [l and baohuoside 1) in
Yinyanghuo Zonghuangtong capsule ( YZC) by quantitative analysis of multi-components with a single-marker
(QAMS) and to evaluate the adaptation and application of QAMS method in the quality control of YZC. Method:
Icariin was used as the internal reference substances and the relative correlation factors (f) of epimedin Al,
epimedin A, epimedin B, epimedin C, rha-icariside II and baohuoside [ were calculated. Result: The relative
correlation factors (f) were 1.413, 1.231, 1.375, 1.166, 0.962 and 0. 689 for epimedin Al, epimedin A,
epimedin B, epimedin C, rha-icariside Il and baohuoside [ respectively. The determination results were compared

with those obtained by the external standard method. The reproducibility of the established method was satisfying
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and there was no significant difference in assay results between the QAMS method and the external standard

method. Conclusion: The QAMS method was reliable and could be used for quality control of YZC.
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SRV
2 HEE54ER
2.1 SEE A
2.1.1 fajf % Agilent ZORBAX SB-C,, 0
(2.1 mm x 100 mm, 1.8 pm) ., VA 25 (A)-
0.1% H R K (B), B FEE VR (0 ~ 14 min, 15% ~
30% A; 14 ~ 21 min,30% ~39% A;21 ~ 26 min,
39% ~44% A ;26 ~35 min,44% ~80% A) , i 0.3
mL-min ™' AR 30 CLHERER 2 pL, B K 270
nm, b SEAE T & AR o B R BT A EILIE T
2.1.2 RS AmIs R (ESD) 4
AR, L E m/z 100 ~1 500, fin #4 6 4 45
J 350 C, F AW E 10 L min ™", BE % 28 K )
310 kPa, BE4I45HLE 3 500 V, #EZ4 JE 135 V, HEFL
HLFR 65 V., I 2F 702 00 B 0 I 5% 0 O A B B8 AR X
TR EEFRILE 1,

2.2 RRM AL E RS AT Ry T ok A AT R BRI
(1) A7 38 G A B 1k 35 SR, AS F 9 1 2 X A L b
I L3 #£47 1 UPLC-Q-TOF-MS 5 1 73 #r , $dls K
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Fig. 1 UPLC chromatograms of total ion of YZC sample

BEEWH I MEET T XA S meg, K%K
SE BT S mLo AR S A O R 2 20 B
A Xk Rty BB TR R SRR R A B % 18 23 i)

4 40.52, 46.74, 127.05, 202. 31, 376.25, 29. 24,
32.07 mg « L~ Ay TR A KT 8 5 4 45 90

2.3.2 KA WA A O S 20 R, 25 R
F L NEMIRAEVM, WA 0.1 g, HERE, BT
100 mL &3, 0 PSS &, 8 75 (250 W, 40 kHz)
AbBE 30 min, ¥, W OB OB E ZE, 75,
12 000 r+min ~'B5.00 5 min, WK 0.22 pm JE R JE
if, ISR, B A

2.4 M ZIF k¥ ELER

2.4.1 EKMXRREZL KEWMR2.3.1 T F iR
A RS AE A WS mL E T 10 mL S, B EEAR R
ZZ0 BSR4 X BRI W, a0 o 5 RS R A
Jo VR B R A R TR W, A RS % R I R
W2 L, AVRAE £ RS AN, I SR A (i 0 U T A
DA HB 0 A v B A A R (X)), DA 0 T AR R A
KA R (V) ST B E [ A 7 R A G &R
B2,

2.4.2 KRR RN E PR 2k O R B R ALK
JEE TR A 0T BRI Ak S B A W RE L O RS R
2 pL, A AR EFEAL, 0S4 A S I H, L S/N
10 VE M E B BR, LI S/N 3 MR AR R, 45 5 3 2,

2.4.3 KEEEEIRAE RS WOBCE] R A0 RO
W, 2.1 TR 5 Oy Ui S E AR 6 K, ] Sk 0

F1 EZXEEZEMRESSK UPLC-Q-TOF-MS 4317
Table 1 UPLC-Q-TOF-MS results of YZC sample
553 &7 MAE m/z PR m/z 5 7 &Y
1 [M-H]" 837.281 8 837.282 3 0. 66 CaoHyyO0n 7 Al
2 [M-H]" 837.282 0 837.282 3 0.36 C3oHsp0n HIFEE A
3 [M+COOH] - 853.277 8 853.277 2 -0.63 CaygHyg O W75 B
4 [M+COOH] - 867.293 5 867.292 8 -0.78 C3Hs0 09 W E C
5 [M+COOH] - 721.235 3 721.234 9 -0.53 Cy3Hy O ROEFEY
6 [M-H]" 659.234 8 659.234 5 -0.34 Cy3HypO RS EERE I
7 [M-H] " 513.176 9 513.176 6 -0.57 CyHy04 AT I
R2 BERINEEXREREEZR MR
Table 2 Linear regression, LODs and LOQs of 7 quantitative analytes
Ay I 1 7y R? LAV E/mg L™ EER/mg L MR/ /mg L
WA Al Y =10.536X -1.915 0.999 9 1.27 ~40.52 0.633 0.158
WHFEE A Y =12.160X -2.905 0.999 9 1.46 ~46.74 0.365 0.091
Wi7EE B Y=10.771X -7.113 0.999 9 3.97 ~127.05 0.496 0.124
WFEE C Y =12.635X -11.750 0.999 9 6.32 ~202.31 0.395 0.099
TR AR Y =14.621X -21.001 0.999 9 11.76 ~376.25 0.367 0.092
[iecy e S Y/ Gl Y =15.463X -2.336 0.999 9 0.91 ~29.24 0.457 0.114
RN Y =21.483X -3.679 1.000 0 1.00 ~32.07 0.251 0.063
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AR 25 R IE . AL WIFEE AW E B, Wl
CBFEN, MM REFERT I MEET 1%
AL A RSD 43 31k 0.6% ,0.7% ,0.3% ,0.3% ,
0.3% ,0.4% ,0.3% , LK WZ 55 AF N AL A% 3RS % B2
R4,

2.4.4 FEEMEIRE R 2.3.2 TR J7 vk 4
SRR, Ay BT 0,2,4,6,8,10,12,16,20,24 h it
FEICSRIETA W28 AL WIEE A WIZEE B, 3
BE CORFER, MR FERE I MEET
[ 0 i L& RSD 4% % K 0.5% ,0.7% ,0.7% ,
1.0% ,0.9% ,0.8% ,0. 7% , 3¢ B A3 5L Vs i 7F 22 R
T 24 h WEUE .

R — T A X RS, 43 T 0,2,4,6,8,
10,12,16,20,24 h JEFE, 0 R WG AL, W17 5 AL, &)
A AWIEEE B WIEEE C,FEY, R E
FERT NI MEEST 1 Em AN RSD 450 K
0.6% ,0.5% ,0.4% ,0.3% ,0.2% ,0.6% 1 0.2% ,
LKOUNRGX M WAEER T 24 h WEE.

2.4.5 HEEMRKE  HUE R A R
(H1t5 150501 ) ,F4 2. 3. 2 T | 4 5t 1 W il 45 07 1
il 5 6 Oy S, $ 2. 1 TR A3 AR % L2
SRR, AG W1 42 08 AL, WEE A, W18 E B, W)
HE CORFER, R EFERE I MEEY
I 03 5 &4 504 51k 9.60, 13.54, 29. 86,
48.31,84.80,7.94,8.51 mg-g ', RSD 4 % K
0.5% ,0.9% ,0.5% ,0.6% ,0.5% ,0.6% F10.5% ,
KWE T EEERIT .

2.4.6 AR AL O 2 AR A — i SR AR
oV T i B NS ) (A5 150501)9 {53, B5:453 0. 05 g,
YR 3 AL, A RSBmO E O 2 AL 95,19
mg-L’1 JEAZESE A 134,12 mg*L’1 ,HIZEEE B 298. 08
mg- L™ HiZEE C 532.63 mg-L ™' JREAET 833.78
mg-L ™", RZERE L E AR T 82.30 mg- L7, 5
#5295 186.53 mg- L™ (IR & X IR S AW 4.0,5.0,
%3 SERSMAMKERTF

Table 3 f values of each compounds

6.0 mL,#% 2. 3. 2 TN J5 vk il 2 Al i e, 3% 2.1
T 035 25 AR 00 g , TS R [l 8, 45 R 50 A E
AL EIZEE AVEGEE B, I8 CEFER, M
BRI AR CH DA S T A [ 3R 53 31l o
98.82% , 96.49% , 97.62% , 99.29% , 100.44% ,
97.18% , 98.51% , RSD 4% %l & 0.9% , 1.4% ,
1.7% ,1.9% ,1.2% ,1.2% ,1.2% , 3 W% )5 o
W R Af
2.5 AHXARCIED T f B8 E K I 4
2.5.1 fEyME  ABETEH £ R 2 S8R E
WU B2, 301 TR AR AN T SRR, SERE AT,
RS AT, DIEEET INSY % TF
AR IR E AL IR E A WIEE B, WIEE C, R
R AR T REET LW/

For =£/F = (€ xA ) /(€ xA)

K As NS s TR, Cs gy N 24
B s (MR BE A, R 55 DU B 43 %o BRUD K 0 T AR,
C R A I B XoF B kR B

HIEEE AL IR A WIS B E C, L2
WEIL IR BT IR 1T T f K R 1.413,1.231,
1.375,1.166,0.962 & 0. 689 ,RSD 43514 0. 7% ,0. 8% ,
0.5% ,0.4% ,1.3% }% 0.9% , %5 1.3 3,

2.5.2 R[FEREIEXT fs2m 43 515 88T KRR A
T (25,28,30,32,35 °C) X 45 f W52, 45 Sl a4
Al EIARE AVIEE B IR E C, AR 258
WHT L EEF TS RSD KK N 0.9% ,1.0% ,
0.4% ,0.06% ,0.7% F1 0. 05% , & B 43 38 (1) % 3l %f
BB ) f TG R,

2.5.3 RFEWEX £ FH T AR
(0.28,0.30,0.32 mL-min ") X} 4% / B9 5% 0, 2% 5 4
A AL E A VEEE B IR C, 2SR %
FAERHE I LFEET TS RSD KKK 0.9%,
1.2% ,0.5% ,0.08% ,0.2% ,0. 1% , 3% BH 3 5 (1 %
BlR 2% 8o 1Y f T R

No. SiwrewnTwwen SevenTwwwes SeewsTowen SiwewwTowee STevewTaswweeeen  SevenSewn:
1 1.394 1.212 1.363 1. 158 0. 948 0. 680
2 1. 408 1.229 1.373 1. 164 0.954 0. 685
3 1.416 1.232 1.377 1. 166 0. 955 0. 689
4 1. 421 1.238 1.379 1.167 0. 960 0. 690
5 1.414 1.232 1.378 1. 169 0.977 0. 694
6 1. 422 1. 241 1. 381 1.170 0.978 0. 697
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2.5.4 ARE@EAEN FOFE BET Agilent  {H (RS 5 NS W) 08 8 R 2 H) X 7 A

ZORBAX SB-C (2.1 mm x 100 mm,1. 8 pum)3 A
[t 5 (B15123, B15053, B15160) A4 {4 3% 4+ L &
Agilent ZORBAX Eclipse Plus C, (2.1
100 mm, 1.8 pm,#t5 B10078) H: 4 4R {4 3% 4% X} &%
O3 f HOSE MR, 45 R A0 DL b (0 35 AT & Bl o) 24 BB ik
BEAF 9 7> B RCR , % WY £ B9 RSD KR 0.2% ,
0.7% ,0.5% ,0.06% ,0.4% F10.3% , 301 4 R0
X 25 B 1 f TE 3 R0 o
2.5.5 AN[FESEER A GIXS fRYEENE BT 3 45k
Yo J B X 6 A S B S L 45 5 B S 9 RSD AR
WwAH0.1% ,0.7% ,0.6% ,0.05% ,0.06% ,0.1% ,
F WA ) 52 9 N B3 B 5 4% o3 Y f TE 1 5 25 5
2.5.6 RFEMLERXT fEOREW BT RE L E
2 & Agilent 1290 # = ZOK AR (1% 400 2% f B3
M, 45 S 4 W4 £ 1) RSD Rk R 0.3% ,1.3% ,
0.8% ,0.3% ,0.2% ,0.07% , 3 W [5] — T 5 ) /R [v]
ASCHS X 2% A3 1Y f TC Wik 3 S

A LA LA R A E AL HIEE A, WlE
E Bl E C, R LA I LR &1 |
SHIRSD 4351 4 0. 6% ,0.9% ,0.4% ,0.1% ,0.4% ,
0.2% , % Wl % J5 ¥k 2% oy f W M B4, 45
R4,
2.6 i 2H o3 (0 3 0 E A

mm X

A 5T R T AR O B

x4 BMEREXfHXME

Table 4 Effects of various factors on f

B 5 B A R W0 ok G € i U AT S A6, DA E R AR
LR B B A E AL A E B,
HIEE C R R ELERT I U AEET TH
AH X A5 B4 B 18] 43 51 4 0. 865, 0.901,0.932,0.962,
1. 674 1 1.820, RSD 43 %1% 0.3% ,0.2% ,0. 1% ,
0.1% ,0.6% }% 0.7% .
2.7 — 2P SAMRE N E S R LR 10
it R 7 S B B SR T AR R 6 L AT 2 A3
[i] B 5 0, T ST 1 QAMS iR AT T
GERWE S, HMRESSN EFEE S QAMS TR Y
FAXT MR 2% [ RD% = ( QAMS 5518 — #hbx i 52 )
{8) / ARk S IIAE 1 ¥97E 2% LAPS , i 2 Fh s 32
EETA 225, W — W 23 ke T
T A S B I A 22 13 o PR BT
4 itig

K F DAD ¥ 2§ 7E 190 ~ 400 nm % JR & % I8
i I WEAT A AR T AR TE 270 nm 2B
R, B & 52 D 2 Kl 270 nm, XF &K
B0 1% WM ZNE-0.3% R 3 Fh i 2h A 14 &
AT 5 B BR, L0, 1% H R 5 45 (0 3% U 1
MU, BT, L E0.3% IR ARG RS 2
JIE-0. 1% W R R 52 Jo B I 22 5=, i i 24 1 7 U 3 A
KNGO 1% W iR, %% 7T 20,25,30,35,40 C

o 2 e Sizvwn/ Jerwn’ Jerwn’ Jwrwn’ Sarwn/ Sierwn/

Soga Swsa S Sowwre  Sasmwmrwwwrn S

RE R/ C 25 1.413 1.223 1.374 1. 164 0.954 0. 690
28 1.387 1.202 1. 375 1. 165 0.959 0. 690

30 1.413 1.212 1.363 1. 166 0.962 0. 689

32 1.412 1.232 1.374 1. 165 0. 958 0. 689

35 1.416 1.229 1.374 1. 165 0.972 0. 690

R [ 37 1/ mL+ min ™! 0.28 1.428 1.239 1.374 1. 164 0. 958 0.691
0. 30 1.413 1.212 1.363 1. 166 0.962 0. 689

0.32 1.403 1.214 1. 375 1. 165 0.961 0. 689

VNGIRER:¥Es B15123 1.413 1.212 1.363 1.166 0.962 0. 689
B15053 1.419 1.230 1. 375 1. 164 0.959 0. 692

B15160 1.416 1.231 1.376 1. 164 0.963 0. 690

B10078 1.419 1.229 1. 375 1. 166 0. 968 0. 694

ENGES PN SN B 1.413 1.212 1.363 1. 166 0.962 0. 689
ST N B2 1.415 1.226 1. 375 1. 165 0.961 0.691

S N B3 1.416 1.229 1. 378 1. 165 0.961 0. 690

NEGEE:S Aglient 1290 1# 1.413 1.212 1. 363 1. 166 0.962 0. 689
Aglient 1290 2# 1.419 1.235 1.379 1.170 0. 964 0. 690
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£S5 QAMS ESMREMERZFELREMKREF T MBI RENH
Table 5 Contents of 7 compounds in YZC by external standard method and QAMS mg-g '
AR Al PAE A HEE B
it B s 22/ % s 22/ % I 2/ %
SRk QAMS LI RES QAMS SR i QAMS
150501 84.59 9.58 9. 66 0.84 13.48 13.52 0.30 29.79 29.85 0.20
150502 86. 71 9.30 9.44 1.51 13.79 13.83 0.29 31.26 31.34 0.26
150503 88.74 9.49 9.63 1.48 14. 11 14. 15 0.28 31.99 32.07 0.25
150701 89.39 9.73 9.87 1.44 14.25 14.29 0.28 32.17 32.25 0.25
150702 87.13 9.47 9.61 1.48 13.92 13.96 0.29 31.41 31.49 0.25
150901 82.48 9.57 9.73 1.67 13.32 13.36 0.30 29.12 29.17 0.17
150902 84. 14 9.77 9.94 1.74 13.63 13. 67 0.29 29.55 29. 60 0.17
150903 82.93 9.61 9.77 1. 66 13.35 13.39 0.30 29.24 29.29 0.17
151201 85.17 9.29 9.43 1.51 13.61 13. 64 0.22 30. 67 30.74 0.23
151202 87.14 9.26 9.39 1.40 13.78 13. 81 0.22 31.35 31.43 0.26
WAEE C R EERE T FEER I
it R i 25/ % Ty 2/ % I 2/ %
SRk QAMS I TRES QAMS SR i QAMS

150501 84.59 48.11 48.20 0.19 7.92 7.98 0.76 8.48 8.53 0.59
150502 86.71 48.97 49. 06 0.18 7. 85 7.90 0. 64 8.39 8.43 0.48
150503 88.74 50. 03 50. 13 0.20 8.00 8.05 0.63 8. 60 8.65 0.58
150701 89.39 50. 68 50.78 0.20 9.03 9.10 0.78 9.36 9.43 0.75
150702 87.13 49. 49 49.58 0.18 8.78 8. 85 0. 80 9.15 9.21 0. 66
150901 82.48 47.22 47.32 0.21 8.03 8.09 0.75 8.48 8.54 0.71
150902 84. 14 47.96 48. 06 0.21 8.21 8.27 0.73 8. 67 8.72 0.58
150903 82.93 47.42 47.51 0.19 8.00 8. 06 0.75 8.31 8.36 0. 60
151201 85.17 48.29 48. 38 0.19 8.58 8.65 0.82 8.93 8.99 0. 67
151202 87.14 49.16 49.25 0.18 7.85 7.90 0. 64 8. 44 8.48 0.47

FEUR T A9 20 B OR 45 R o A B ey B2
FAEUCH 1 540 W 14 53 B RO B A, T [6] i S A4S
g (RIEEE AL E A IEEE B E CLIRF
R ORI RE) 09 o B B AR AR H B A 22 GG 5
JE AR 2 i 30 C, @ i X 0.2,0.3,0.4 mL -
min "B A B EE, K I E N 0.3 mL-min B,
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