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BE:BR AIRMNE R E P ARE kAR TR ZEVRAIN . XARFABEESEH—0 Z3F(QAMS) k. Fk KA
B ARAR G g RN E AT, EitAE A Agilent Zorbax SB - € 4£(250 mm X 4. 6 mm, 5 wm) iR 0484 P BE — 0. 2% BRER K s ik (B )
i A 1. 0mL/ min, A0k K A 216 nm, A8 A 30 °C,#AEFH 10 pLo A KAk MBS H A8, 7 5 KAk R Bs 5 aees 2 i Il &
AARA N B A AR A E B T (), ME S A LAY E T 4 AR08, R iR 230 QAMS iE B IMFEM T 4R £ 57, I
ER M T LR EAM ER KE AR R ZEWRAN AR FTABGRZRES AL 2.76~16.56 pg/ mL (1. 71 ~
10.21 pg/ mL.1.65~9.91 pg/ mL.1.85~11. 10 g/ mL JE B A 5% @A LM X 2 BI3F(r=0.9992,n=5); Lik 4 Fr R o4 %7 .
T M AR KIS R4 RSD ¥ T 2. 0%; - F ¥ =k & 4551 A 99. 43%,99. 78%, 100. 94%,101. 05% ,RSD %51 A4 1. 60%, 1. 34%),
2.13%,2.85%(n = 6) .QAMS %M T 28 R 5 oM 47k M Z 2 R MR A2 DT 1%, AR FZF B P28 QAMS HHRAEM
12 SEREF ELMST, TR TREAT &AWk 4R r8eE,
KRR : 8 LAV I N B IRk FTIRER 32 SR T AR A b A B 5 & AR A AR &3
Simultaneous Determination of Four Components in Yiqi Anshen Capsules by QAMS
ZHANG Ruitang ,WANG Qiong,Ll Yang,CHEN Weilong
(The Second People's Hospital of Gansu Province ,Lanzhou,Gansu,China  730000)
Abstract: Objective To establish a quantitative analysis of multi — components by single — marker (QAMS) for simultaneous
determination of costunolide,ferulic acid, polygalaxanthone Il and dethydrocostus lactone in Yiqi Anshen Capsules. Methods High —
performance liquid chromatography (HPLC) method was used for the content determination,the chromatographic column was Agilent
Zorbax SB - C, column (250 mm X 4.6 mm,5 wm),the mobile phase was methanol — 0.2% phosphoric acid aqueous solution
(gradient elution) ,the flow rate was 1.0 mL / min,the detection wavelength was 216 nm,the column temperature was 30 °C,and
the injection volume was 10 wlL. With costunolide as the internal reference substance,the relative correction factors (f.,,) of ferulic
acid, polygalaxanthone Il , and dethydrocostus lactone to costunolide were established, and the contents of the four components in
Yiqi Anshen Capsules were determined. The accuracy of the determination result was verified by evaluating the relative error
between the result determined by the QAMS and that determined by the external standard method (ESM). Results The linear
ranges of costunolide,ferulic acid,polygalaxanthone Ill ,and dethydrocostus lactone were 2.76 — 16.56 pg / mL,1.71 - 10.21 pg / mL,
1.65 - 9.91 pg / mL,and 1.85 — 11.10 g / mL (r>0.999 2,n =5),respectively. The RSDs of the precision, repeatability, and
stability tests for the above four components were all lower than 2.0%. The average recveries of the above four components were
99.43%,99. 78%,100. 94% ,and 101.05% ,with RSDs of 1.60%,1.34%,2.13%,and 2.85% (n = 6) ,respectively. The relative error
between the result determined by the QAMS and that determined by the ESM was lower than 1%, with no significant difference.
Conclusion The established QAMS method is simple, accurate with good reproducibility, which can be used for the simultaneously
determination of four components in Yiqi Anshen Capsules.

Key words:Yiqi Anshen Capsules; QAMS;ferulic acid;polygalaxanthone Il ;costunolide;dethydrocostus lactone;content determination
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EClassica 3200 7 &5 &0 AH 0 35 40 (R 4R < K
> ML ABRA ), Bt A EClassica D3200 % — 4%
B RS R #5 (PDA) ; Waters 2695 7l 25 500 AH (6,154 %
(25 [ Waters 22 7)) , Bt 5 Waters 2998 7% PDA ; Agilent
1100 7Y 25 30OBAH LAY (ZHER R < P E > ARRA
H]),BiA Agilent 11002 PDA ;JY2002 %1 H, 1R ( |1
HER AU ARAR KERNEZ—)ALC -
210. 4 BV 7R (15 [F] Sartorius 2~ 7 K5 )5 N0 2
—) ; RE52CS B i 78 KA (g o AR ALAR T ) 5
SHZ — D(ID) BUPEFR K X2 J (CRERAE RN ) AP -
9925 I L 23 E ( R R FEBE TR A IR A # ) 5
B1210E — MT %Y 75 8 15 84X ( 3 [F Branson 24 7], 2
N80 W, % K 60 kHz) s HH — S26S UK i 5 iR /K i
BB (4 3ET R F s B IEST ) .

1.2 X%

TR (5539018 202112001, 202202001,
202204001, 202301002, 202303003, 202306003, K 4% K
FRE0. 40 ) s MRS CHIR A 5 AN REEBEHIF % H
il ) 5 25 EAT YR X HE i (AL 4 D22GB172194) , Bif
BIR XTI (L5 G13S111L124423) , A B4 P TG (it
50 012HB197202) , Y04 B _F g I A= W RH A FR 2
AL A > 989 ; it xR 05k HE (IR AR A PR
TS A W22, 46 99. 5%) 5 BB A (a4l , /K
SRt e 2l K, AR 34 R Al
2 HEEHER
2.1 ERREBEENESE
2.1.1 Bif&

g : Agilent Zorbax SB — C,gf£(250 mm X 4. 6 mm),
5 wm); FEA  FEE(A) - 0. 2% BEFR /K IS (B) , 16 &

YE B (0 ~30 min B} 30%A, 30 ~40 min I 30%A —
60%A , 40 ~ 80 min A 60%A ) ; 7 : 1. 0 mL / min ; £ 1
Pk 216 nm; IR 30 °C#EFE R 10 L,
2.1.2 EWH %

A3 M BOR AR JR N B | BT BR R |z ssmlie I | 2 SR &
A TR GT BB A 1 A PR, B 10 mLAR G2 5o,
T 70% W BEES WS A OT 2 4N RIS AR e N R L B &R
173 v 1| N e W N o ) il i 7 - o
165. 60, 102. 06,99. 08, 111. 02 wg / mL AY IR & X} 18 &
VRIS S AN W) 5. 00 ¢ AEHFRAE , B 100 mL
HLIEE= AP, N 70% 9 BEAW S0 mL s, i (D)%
4180 W, JH>K 4 60 kHz) #EHL 30 min, jiti4 , #-H 70% H iz
TR IR DB 352),0. 45 wm A HLIERE T, BIFSE
T VA U o A3 | B X T S R R AR ) I PR AR it 45 1
o, A VR TR 5 T TR A T X RS I R
2.1.3 FERFEEEK

LR MR R 2. 1. 2300 F A AR RS
X HE VS YR BRI T B S VR A e, 42 2. 1. 1 T g
SRAFHEREN AE 10 5 o i 1 o 245 SR AT e Py i B 2R R
25 Em TIT  25 SRAR PBR ) 40 25 B A, i i i 6
T e, 7E 55 TR X Lt VA YA €L A ) O B B (R AL A A
(e B, FLRA M BE T4 i R LI 1

LRME I R I NG E 2. 1. 230 R IRA X R S
WA T, I 70% HH SRV YRR A8 0 1 mL 430 AR A
g 2.76,6.62,9.94,13.25,16. 56 pg, B ZEER 1. 71,
4.08,6.12,8.17,10. 21 wg, i &l 1T 1. 65, 3. 96,
5.95,7.93,9.91 pg, KA AT N 1.85,4.44,6. 66,
8.88,11. 10 pg MY RIS , #2 2. 1. 1 T (o5 S 4 ik
FEM A2, DASERE T f v BE (X, g / mL) R AL b | 068 T AR
(V) DN FRIEATLRAE 0]V o 25 55 DL 1, 28 B 4% R A
J3AERS H BT R B N S T AR Z MR G &R R4
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1. Ferulic acid 2. Polygalaxanthone Il 3. Costunolide

4. Dethydrocostus lactone

A. Test solution B. Mixed reference solution C — E. Negative reference solution (lacking Angelicae Sinensis Radix,Polygalae Radix,and Aucklandiae

Radix, respectively )

Fig.1 HPLC chromatograms
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Tab.1 Results of the methodology investigation

, ‘ P RSD(%) oAt EDCA I (% ,n = 9)
A5 w255 A2 — 5
(pg/ml)  HFEERB HBEERE  TLEKR e E RSD
KA B B Y=0.2077X+0.7099 0.9993 2.76~16.56 0.98 1.15 1.39 99.43 1.60
GE 1 Y=1.2389X+4.1928 0.9998 1.71~10.21 1.83 1.97 1.28 99.78 1.34
i Ea I Y=1.3943X+26.9680  0.9992 1.65~9.91 1.38 1.23 1.45 100. 94 2.13
FEAAENE  Y=0.6066X-6.6914 0.9996 1.85~11.10 1.37 1.09 1.51 101. 05 2.85
B R RSB 2. 1. 230 NIRA % IR AR F2 AABEEGENHEMKZERTF(,, ) WEBEERLER
10 p,L , j:'ﬁ 2.1.1 Iﬁ‘F@ﬁaﬁ %’ﬁ:ﬁ;ﬁi iﬁfri{}ﬂﬂ % 6 D/( , iE% Tab.2 Effects of different chromatographic conditions on the
e TR 28 R UL 1, S (S s 2 o B 47 relative correction factor (f,,,)
s Mk B . BORE By (H1E2 o4 202301002) 38 &, 3% LALLS fsnvrmne Sxonnnize ) Sisunmissrenn
212 ROk A R, 0 PR 0,2, by
4,6,8,10,12,24 hFH 2. 1. 1T F (030 S R HERE I 52 W L
O TV AR 45 UL 1, FWIIEI 5 VA i TR 24 h i T L
: S
A A OB (15 202301002) 38 4t , - L Lo nes L
ey, 4%2. 1. 2301 Jy il s (il it v i, 42 2. 1. 1301 7 Ll 09 Li982
T@%ﬁ%ﬁiiﬁﬁ{ﬂ'ﬂﬁ,iﬁ'%m%ﬁfﬂo%%ﬂ%% 1,%%%7? RSD(%) 348 2.05 2.51
HHAE R BAND Witend958  AdlenZodarSh-Ck  0.665 0924 106
T Il - B 0% S A A (415 202301002) btk Phenomene 06192 0.9323 11024
T S EAE AT 60y, B IR, A S EClssica Snpersil DS £~ 0.6521 0.9638 10753
FES B A M AR ey s BRI AR oanlme I EEAR Aglent 11008 Agilent Zorbax SB- C, & 0.6821 0.966 6 L1021
RN RIS 1, 4202, 1. 200 F el e I s Phenomenes C,y 0.6710 0.9 11031
P22 11T F A1 S HERE I 52 L I i 235 5 EClassica Snpersil DS .~ 0.6238 0.9417 1.0889
F 1, T AERE R EClassica 32002 Agilent Zorax SB- C 8 0.6429 0.9849 1.1053
2.2 [ v Phenomenex & 0.6672 0.966 5 1.088 5
201 HuwEEEE ) BClassica Snpersil ODS 2.~ 06488 0.9813 11007
X 0.6571 0.9604 1095 1

HERE S 4B 2. 1. 2 550 R ARAF R AT L BT BRR |

SN SR A 1.3.5.7. R
9, 11 L, 4% 2. 1 13U (335 2% PF EAF I, 30 5% e 1 0 L LS Lo
R 2 OB UK BN TR 2 8y, A 5K 5 0638 0.9%3 Lol
S =L ko= (W AD T (WA 735 TS BT BIR |t sl i 06513 0.9820 10749
B 0 25 SR A BRI L, o 3, W NS AR By RSD(%) 13l 104 138
BEA BT MR B A N SR E RN ER TR, W sz 09al/m 0.603  0.9424 L0217
BRI sz Al T 2 S 7 PR TR ) Jo VA B, A A BT 1.0nL/ uin 0.648 09177 10366
BIR A EmNER I 25 SR A PR i i A S5 SR L3k 2, L I'mL./min 0.6397 0.9628 10831
RN RS XS £, YT & R X 0.6516  0.9410 10538
1o R A S i A W 2. 1. 230 YR AT RSDI(%) L.%5 240 L9
B O 4 20 1. LT F R A PRI, 2] BRR 2w BERLL - 09ms L0
K H EClassica 3200 % | Waters 2695 % | Agilent 1100 7l Hom 06508 09602 1028
3 Fofr it L R O A €8 3% 4, YU 5 EClassica Snpersil ODS %lSnm e nst L1
#:(250 mm x 4. 6 mm, 5 wm) , Agilent Zorbax SB — C ,#F ;SD(%) (2)2376 2 ZZ” :?276
(250 mm x 4. 6 mm,5 wm) ,Phenomenex Clgﬁf(ZSO mm X : - =
4.6 mm,5 wm)3FPEFERXT L, 520, I RSD 4553 FEUR : MR R 2. 1. 2 00T TR A5 X R U A AL R
D22 2, SRIWIAS Rl (SR A AT X . F T b 2 52 2. 1 1 IGUT 035 5% 4 AR 0 2, 75 %€ EClassica 3200 %4
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12 WO AR 2 3% AR Agilent Zorbax SB — C o A 7E A [] £
R (25,30,35 °C) & AF T X £, S, HF 115 RSD . 45
R 2, RUIAFEAEIRXT £, Y TC &

i s W MR 2.1 2 T IR G 6 BR VA GE L 4R
2.1 1T F O RE 54 RE I 58 |, % %52 EClassica 3200 %Y
R RO AR TSR Agilent Zorbax SB — C ¢ (AL 7E A [F]
W (0.9,1.0,1. 1 mL/ min) 504 T Xt £, B2, IF3T
SERSD AR IR 2, RWIAFIRE SRS /£ FITC 2520

PG I 2. 1. 2 00 R IR A5 X BR A i i %
2. L LI S A5 EFEINN A2 | %5 %8 EClassica 3200 74 5
SR %N Agilent Zorbax SB — C s (B HEAEA RIS
I (214,216,218 nm) Z5 /8 T X £, 9520, 315
RSD A5 FILZE 2, WA RIS ART /. FI T Wl 2B
2.2.2 HEMAREEEE N

W IR 2. 1. 2 T TR A5 T HEE it V5 VR o, 4% 2. 2. 1 01
T BN ) 3% AN (5 AL HERE I | DA T ey
P A 24, 1035 A AR 00 2 53 140 R X B I [
(1. ELLRFI AL ST, I35 RSD A5 R UL 3, R WIAH
X DR PR (LY R A5 I s 8 S S 5

£3 AREBIENESBIEER GBS B R ERE (1)
Tab.3 Relative retention time (z,,,) of test components by

different chromatographs and columns

githt itk Usnomman) lrsnimms o) loernssniens
Waters 2095 Agilent Zorbax SB- C, & 3.68011 1.1849 0.9329
Phenomenex C, i 3.5208 1.1528 0.9022
EClassica Snpersil DS~ 3.731 1 1.1682 0.9158
Agilent 11002 Agilent Zorbax SB-C 2 3.6591 1.1527 0.9137
Phenomenex C, 3.8428 11355 0.9276
EClassica Snpersil ODS & 3.601 1 1.0817 0.9011
EClassica 32002 Agilent Zorbax SB- 22 3.6890 1.2004 0.9308
Phenomenex C, 3.6052 1.1306 0.9065
EClassica Snpersil ODS A~ 3.6419 1.1627 0.9103
X 3.6635 1.1522 0.9157
RSD(%) 2.48 2.9 1.33

2.3 QAMS x5 ESM = MIE L RILE

I 6 IL#E i (L5 23 51 2 202112001, 202202001,
202204001, 202301002, 202303003, 202306003) , F%
2.1 200 A A A TR, # 2. 1 LR A 4
PRI R I SR BT BRER L s m e I AR A b Nl L2
AT IR I T A, R QAMS ¥£ S  RF LN R 5
BrJ RIS oz AR I 25 SR BRI £, o, TT 002 4% B
3, 3 R ESM AN A2 45 o3 1 % 1, 1 LARE XS
R (RE) SEATIEHY , B 3E QAMS ¥E I 52 435 SR i vEAf 7
S5 2 Fh T I A AT & AR 25 88 < 1%, TG
WE 2R RIS QAMS 1 1] FHF 25 A& M2 (1)
FHE IR 4,

R4 QAMSHESESME 6t S SZMBRFIMBIEE
MELRILE (n =3)
Tab.4 Comparison of the content determination results of four
components in six batches of Yiqi Anshen Capsules by the
QAMS and the ESM (n = 3)

AERINE F48 (mg /o) Zg@El (mglg) FAREAE (mgl )

o
(mglg  ESM  QAMS RE(%) SV  QAMS RE(%) ESM  QAMS RE(%)

200112000 0.3034  0.2011 0.2000 -0.547 0.2911 0.2901 -0.344 0.3325 0.3332 (0.211
202202000 0.3108  0.2000 0.2048 -0.583 0.2981 0.2972 -0.302 0.3404 0.3413 0.264
202204001 0.3039  0.2013 0.2003 -0.497 0.2917 0.2906 -0.377 0.3329 0.3337 0.240
202301002 0.3048  0.2021 0.2009 -0.594 0.2923 0.2914 -0.308 0.3340 0.3347 0.210
20303003 0.3077 0.2039 0.2028 -0.539 0.2951 0.2942 -0.305 0.3369 0.3379 0.297
202306003 0.3112 0.2003 0.2051 -0.582 0.2985 0.2976 -0.302 0.3409 0.3418 0.264

3 iTig
3.1 fiEKMGREF

ez i 5 K - A B 5E Rl H PDA 7E 210, 225, 254,
316 nm KT A A B S 3D B b & B,
FE 216 nm P AN R AR 20 19 13 49 2 B XA IR 5 B
WHREC R A g oK, B i i, e X AR, B
At T Bl 2B 216 nm RGN K

T AP EE T O - K HEE - K. &
& = 0. 19 F AR P EE - 0. 1% W R K VA T et —
0. 1% W R /KO B — 0. 2% BEFR /KW . N -
0. 1% B PR /KB W R — 2 - 0. 2% B TR /K %
TSI AR AR AR AT I 40 04 43 1 B R BT
IS W B FE bR PR T 28, S5 R LA P IR — 0. 2% MR /K
VWA A T Sl R R 1) 0 335 W W TP B -, 5 o I i A U
) () £ - Fa, 40 1 T R AT, e A B B - 0. 2%
WK TR I BN A o
3.2 REUAF 5BAEREA EERE

A FE R 2T 40% FP BRI T0 BV T
100% H i JC/K BRI, 45 5 DL 70% B I T0h I
T, 4 B R 0 43 4 e A 50 4 0 570 1E 5 709% FP et
VIR o FF i B P B RS ] 5 %8 115,30, 45 min, Z5 21
AR HEE 30 min F145 min 545 R R A0 T FR 25 55 ik
¥, HE T AR T A 1S min, UL HEH30 min
AR i L B ST 4, WROEE B 30 min by 75 RIS ]
3.3 HNIriEE

AHIFGE TR DU 0 (R A 3 5 B R RR R T
FRIS A I e R R AT T 28 B 458 S R
FR S FR A T AR U5y, SO PEA T HL N R R QAMS
P E W AR
3.4 FHEEH

AHIFFE ST ) T AR VR SRR 45 SRR B R
U, R FH [ E 28 A& e v 4 Fh s o i 5
S E 3k
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