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Simultaneous determination of six components in Mongolia medicine
Gurigumu-13 Pills by QAMS
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Abstract: Objective To establish a quantitative analysis of multi-components by single marker (QAMS) method for the simultaneous
determination of six components of gallic acid, hydroxysafflor yellow A, geniposide, ellagic acid, costunolide and dehydrocostus
lactone in Gurigumu-13 Pill, which is proved to be a scientific and feasible method in the quality analysis in Gurigumu-13 Pill.
Methods The relative factor (fs:) of gallic acid, ellagic acid, hydroxysaftlor yellow A, costunolide and dehydrocostus lactone were
established by HPLC method with geniposide as internal standard, which were used to calculate the content of five constituents in the
samples of Gurigumu-13 Pill. Meanwhile, external standard method (ESM) was used to calculate the content of six constituents. The
difference between QAMS and ESM was analyzed to evaluate the accuracy of QAMS. Results The fy; of gallic acid, hydroxysafflor
yellow A, ellagic acid, costunolide and dehydrocostus lactone were 0.481 0, 0.906 4, 0.170 9, 0.971 2 and 1.261 5, respectively. The
content determination results of six batches of Gurigumu-13 Pill were calculated by the method of QAMS and ESM, with no significant
difference in RSD <2.0%. Conclusion The fs: established in the QAMS method with geniposide as the internal reference substance is
accurate and simple. The QAMS method can be used for the multi-index quality evaluation of Gurigumu-13 Pill.
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yellow A; geniposide; ellagic acid; costunolide; dehydrocostus lactone
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mHEAR-13 A (LA IFET+=A) 1F
SRR 2, THA. 24 TH.
A OREL W IR BT BEE. KE
FWRARRY . N A3, BEA . HRAR 13 BRZG41R. 1K
BT (PEHEZERAE B ZREFE) (Fh¥EaR4ae
TR 2B ) R AN RN E TLAE 24 S bR (52
Zior ) FEEE LSRN IHR B TR R
FEEP  FFIE S g IR & i “ P FS”
Wi OB MIAESE. R B RGEZER, gy
AN TZY, BAEWEMIBL. BURiIbmIeER, =
BEEHREAEOR AL BRSNS, HhE
Balei R A BESRIPUMEER: K& NHEE
HEYIAEF TR, BATAER. B mE
M, EBESVERMIERSY, s A s N e A
RIMBFERSY, HPAREFEADE., ZEARENE.
KEE N R0 N R EZE sy W BA R
1EYE . Sk R% . B CRIME PR, B A R R
BRI ZmEREER, BAPUME . U R e
WEZAER; Mo T BAE KBRS, EHRANE.
MBS RIER, S EEERE sy, FE e
T BREFHERS, B FSArIETE. &4
TEAT T LU AR RS5O BRI G R R 23 B 16
K HHEAR-13 IR EAAMESCIRIRER D>, RE
W 5E 7 H b AR-13 KA R 2 Lo B R IE RS,

SAE RIS B A%, TEIRRIBTT JTH
AR Z A EER, 23t Et ca N
R AR R RPN IR RS . — 2 IHE R
HEPE 1 AR SR HA RIS, I sEI %
Folt B2 [ B 00 5 0 7 ¥R L0-8), A sz i i 1% 97v, A
WETFEHANNSY, @Y THRTHSRE TR, B
RO E A BIR. KERAL. ZE8AEN
i < 8] A AR X 5 TE IR 1 (fers)» R ARG IE R 7 11
B HWEAR-13 PRI REAEEAR A,
AR . KRERANEE. ZEABENEN SR, 5
AN TR SE AT ST B, BRAIE AT — I 2 I
AT SR . SRIRgh AR, AL HT AL
TR R, EEVEL, kT EERE, A
o H T AR-13 AT E A TP R T R 22K
1 XE5RF
1.1 Y&

Thermo Ultimate3000 = SR AR (014, 3€ [H 7%
BRI RBHSE A R A F]; BSA224S-CW Jisr2—H
FRF. SQP M+ iz —HFRY, dLmFELH

Rl A2 H IR~ 5 s GenPure UV-TOC/UF A4t 7/K
ML, EEFEBRCHREHARAR: AS10200 7S
WGP, 40/60 Hz, JbnifEsmidicfly kA R
AF]; TDZ5-WS Z 85 H )Tl &0l KD
BCE OSSR A

1.2 iK%

SRR E TR (S 110831-201605, Jifi &
350 90.8%). BRAEER (A5 111959-201602, Jfis:
8 89.3%) REFRNER (b5 111524-201710,
JREH 99.5%) REAAREFENEE (#5 111525-
201711, FRESTEC 99.8%) KiE T rh [H £ fh 25 ik
EMF B MRBBEROEHEAER A (IS
180323-017, JiE4L 98%) KT WS IR L L
BEARAG; SRMHEEFE (HtS
MUST-13121310, J5i &7 98%) KT Bk 2
FREDRHAIRAR; HHEAR-13 A, GkHE
PP ER R Re e R, B 410 RE 2 g, fitS
806221, 901112, 901113, 901114, 901115. 901117;
HEE, G REREal, Ak, HpulHheg
Mrédi.

2 FEEHER
2.1 @iEEH

KH] Thermo Syncronis Cis LA (250 mm X
4.6 mm, 5um); VLFEE-ZJE (50 1500 Aiishi
A, L 0.05% R /KIS BN ANAH B, BEEEHENL: 0~
8 min, 10% A; 8~15min, 10%~40% A; 15~20
min, 40% A;20~25 min, 40%~75% A;25~40 min,
75% A; BEFEE 10 pL; AWK 271 nm QR R T
fR). 403 nm (REELAAAEER A, 238nm (FE T
). 254 nm (AR . 225 nm CRFREAAE. 2=
SARFNED; IR 30 C. GiERLAE 1.

22 CRENBRIBRIHIE

RIS TR REIEAER A 1
T PR AFRNEE. ZEAKRE A EE I
g/ UE R, WA, IMPREATHRE, SIS
AARPTEREREE TR (8. 164 24, 32, 40
pg/mL). I AR A (19.658 8. 39.317 6,
58.976 4. 78.635 2. 98.294 png/mL). #a T (18.55.
37.10. 55.65. 74.20. 92.75 pug/mL). ¥E4EHRR (20.21.
40.42. 60.63. 80.84. 101.05 pg/mL). AREFE N
(8.592. 17.184. 25.776. 34.368. 42.960 pg/mL).
FEAART NG (8.464.16.928.25.392.33.856.42.320
ng/mL) VRS0 HE S
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AT 2-RREAEEERA 3ETH 4-BER SKkE
FEWBE  6-EAARE N
1-gallic acid 2-hydroxysafflor yellow A 3-geniposide 4-ellagic

acid 5-costunolide 6-dehydrocostus lactone
E1 RExE&R A). THEAK-13 #& (B) W HPLC &
EE
Fig. 1 HPLC chromatograms of mixed references (A) and

gurigumu-13 sample (B)

2.3 I IARAH &

B 2.8 g FEMBY AR, A 2 FR e, B R FEHE I,
W% I EE 50 mL, FROE &, H A AL 40 min,
BA R =R, HTPEAMNESRRIRE, ®E, BUE
EVAAEREH A 5000 r/min K B0 10 min, 8
THEW, 022 pum AL uE I R, AR SRIETR,
BP A S VA
24 JFEFER
2401 LMEXRRFEE O 227 UNAFFEERE
(R A %) IR S VAR 8 2,17 TN il S A itk
FE, LA SRR AR (XD, IETHRRAE A
PAbR (V) Selbruidhsk, BRI TR, BE
AR AL BT BAER. KERWNE. £
SRF BRI E1 75 72 S 2 PR VE L 23 0 % 8 TR
Y=59200 8 X—0.124 1, r=0.999 9, £
72.6~363.0 ng; FIELALTH R A Y=31.295 8 X—
0.057 1, r=0.999 9, Z&M:JilH 96.4~482.0 ng; #
FH Y=28.422 0 X—0.123 6, r=0.999 9, £kt
181.8~909.0 ng; ¥FAEHZ Y=169.011 0 X—1.664 8,
r=0.999 7, L&Vl 198.0~990.0 ng; A&
Y=29.979 6 X—0.228 9, r=0.999 9, ZkPEVufE
85.4~427.0 ng; HEAAKREFNEE Y=22.624 8 X—
0.0625, r=0.9999, Z&M:iEH 84.4~422.0 ng.
242 FEHEERLE  REERAL “2.27 TURRA R

FRVATR 10 uL, BL “2.17 TN IS A E SR 6
B, Wk 6 NMHSUEI, ZREEFIR. BEELA
AR A BT H. BER. KERNE. 25
KA N ERIETIFR R RSD H 73704 0.39%. 0.33%.

0.41%- 0.50%- 0.42%-. 0.42%, FHITEIZEAT: X
ARG A R R AT

243 FEtiie B0 HER-13 kK 2.8 g,

FEEME, % “2.37 TR Ak & A0R s,

FIWE, 25T 0. 30 6. 9. 120 24 h #%8 “2.17
TR ik kRt e, dsRIgmAl, WE TR, Bk
AAEMOER AL . BHR. KERNEE. £
ZRFE N ERIE T A RSD {73714 0.88%. 0.88%-

0.87%- 1.63%- 1.08%. 1.84%, FWIiZMIRMIETR
=N 24 h NEEE

244 HEMWHRE HUE—#GEH A KR-13 ok
K LT 806221), %M “2.3” TR ikl & 6 43
MR VAR, IR 2,17 TR ik &R, 11
BETR. BREAETEE A BTH. SR,

RERNE EEARE NS 2K RSD, 452
13 6 N ECo P35 & 3 E N 0.843 6.,0.575 4.
2.282 7. 1.287 7. 0.744 1. 0.816 5 mg/g, RSD %}
AN 0.82%- 1.41%- 0.86%- 0.87%- 0.67%- 0.92%,
KT EIE R,

2.4.5 IFEEGREE  BUE—HEGE b R-13 4
MR (5 806221) 3 6 4y, R 1.4 g, FEHEFRAE,
& 250 mL HEHEBRH, KOO % &R IR
79 1.503 2 mg/mL ¥ B TR 0.982 9 mg/mL FRHE4T
HHOER AL 1.840 0 mg/mL ¥4EH2 . 1.063 2 mg/mL
AKEFBENEE. 1.212 3 mg/mL ZEAARFNEES 1 mL,
1.855 0 mg/mL 48 7-1F 2 mL, FH%ME “2.3”7 Ry
AR A, % €217 TN B A EERE,
ORI, THEMFE R, FRRE TR, 2
B OER AL T TR, KRERNES.

ZERE N 1-F 2N FE B 53 708 98.89%

100.55%- 100.08%-. 101.13%. 97.53%. 100.45%,
RSD 4374 0.49%- 0.43%- 0.49%- 1.05%- 0.56%-
0.45%, FHNZ I IEAEN B R LT,

2.5 fuiBOHRE K A EE 5=

251 fuBUINE K “2.27 TRIRANIE SRR
N, SRS RIS, DR E NS, 1%
BRRHERE TR, BRI FEOER A B
R KRERNEE. EERENBW fon RN
1o $ZMAMRIENNE NSPIETIAR (4, F &5
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F fors 0 A ZH ) S IUAEL R T TH B4R IU 2H 70 1) 5
As NG TS B AU T AR, o a7~ X0 it 0 i BV
B, A o FOVETHIRR - Ci N ARF I R R ot Bk 2

252 AFBGERX f IR 5T 2 SRR £

Soi T N o

253
fsi=flfi=AsCil AiCs

M, SRR 2. RUIAFEGE O BTl 73 1)

AEEIEFEXT f B52m %% 7 Thermo
syncronis-Cig (250 mmX4.6 mm, 5 pm). Agilent
Eclipse XDB-Cjs (250 mm X 4.6 mm, 5 um).

Shimadzu Shim-pack GIST-C;s (250 mm X 4.6 mm, 5
um) X 5 ANy fo BIFENE, S5RINEE 3. KW 3
AR TE AT & 73 Y fon 0235 R

2.5.4  AFFHRX f 5 EEE T AFEMR (25,

F=1 FHESH fui
Table 1 fyi values of each component
HEREARFR /UL Sremarn [ meatenex A S v e [t okmrnm [ anmnm
2 0.481 4 0.906 0 0.1757 0.978 8 1.267 4
4 0.4815 0.906 6 0.167 9 0.9810 1.262 8
6 0.480 6 0.904 8 0.171 6 0.970 4 1.259 6
8 0.4809 0.906 8 0.170 2 0.964 7 1.259 8
10 0.480 7 0.907 9 0.169 1 0.9613 1.2577
EME 0.4810 0.906 4 0.1709 0.9712 1.2615
RSD/% 0.08 0.13 1.76 0.88 0.30
R2 TEMLERFT foi FIFNE
Table 2 Effects of different instruments on fy/
1 #% S e [t tne A S e [ kmenm St s mnm
Thermo ULtimate 3000 0.5227 0.948 1 0.197 4 0.936 9 1.2550
LC-20A 0.5335 0.9450 0.199 6 0.9450 1.2109
FME 0.528 1 0.946 5 0.198 5 0.940 9 1.2329
RSD/% 1.45 0.23 0.78 0.61 2.53
®3 ANERIEHEST fu BRI
Table 3 Effects of different columns on fi
@xi«ﬂg*jf AfﬂﬁJ'TT BT fﬁ FHBREAWHER A _filﬁ T AERR _filﬁ T ATRAR fﬁ T BEAKREANR
Thermo syncronis-Cis 0.5227 0.948 1 0.197 4 0.936 9 1.2550
Agilent EcLipse XDB-Cis 0.5251 0.929 2 0.196 9 0.963 0 1.259 8
Shimadzu Shim-pack GIST-Cis 0.5219 0.942 6 0.192 7 0.939 2 1.259 4
ARl 0.5232 0.940 0 0.195 7 0.946 4 1.258 1
RSD/% 0.32 1.03 1.32 1.53 0.21

28+ 30+ 32, 35 C) X for BysiE, Z5RIE 4.
TR R BT 153 fon 0N 35 52

2.5.5 ANFEARBUREXS fo BISEM 5T AR
R (0.6 0.84 1.0. 1.2 mL/min) X fy; FIEEH,

iz “2.17 BUR G FARNE, DR T8 IS g,
THEHAD 5 s o AR CR BRI IA) ()0 S5 R W3R
6. tsi NS (s) HREMA D GO PRE IR FE
B, WEAXA =t/

GERNA 5. RVEBIRE RS SRAH f e 27 —WEE (QAMS) 55MRE (ESM) 4R
AT S AR xfEE

ZR EJURPAZ, W70t fon i I AE B3
2.6 HMES EBIEIEEN
HCRS 5 o] S At iV, S5 X 3 SN[ i R B B A

0 2.8 g FEAKY R, KEEE 6 1, %I “2.37
R A iER SR R, 7E “2.17 TN il &40
HERERTI, 1CSR ISR, K QAMS A& NS
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REFRABE ZEARETNERR o XF 6 HEUGE H A
AR-13 K fh % B & AT U, [FIRSRA ESM
PR TR BREAALROER A IR AF
fe Al EEARENBR B BT S RINE, 4RI

ELEE QAMS 755 ESM =T H K& EAE N3
Rz (RSD), 4R EH QAMS 5 ESM v FTill ik
DEEAERTHEZESR, RUFHASLLS & 7 EH

AN ¢

e R 47

x4 NEHERIT for BIFT

Table 4 Effects of different column temperatures on fsi

R/ C [ reaarm [ et A St S ckmrnm St sk mnm
25 0.5251 1.047 0 0.3858 0.970 0 1.274 7
28 0.5220 1.0752 0.3729 0.970 3 1.258 1
30 0.5216 1.067 0 0.378 4 0.980 7 1.2157
32 0.524 1 1.074 2 0.3847 0.964 9 1.2492
35 0.523 1 1.073 3 0.3754 0.9413 1.269 3
FEfE 0.5232 1.067 3 0.379 4 0.965 4 1.253 4
RSD/% 0.28 1.11 1.49 1.52 1.86

£S5 FEHREX fui B9

Table 5 Effects of volume flow rate on fsi

AT & /(mL-min™) [T naTm STtk A S vt e [ kmrnm [ sanmim
0.6 0.524 4 1.043 4 0.360 2 0.969 3 1.2510
0.8 0.5229 1.069 6 03714 0.958 5 1.256 2
1.0 0.521 6 1.067 0 0.3655 0.980 7 1.2157
1.2 0.5223 1.074 7 0.362 6 0.978 2 1.2511
A 0.5228 1.063 7 0.364 9 0.9717 1.243 5
RSD/% 0.23 1.31 1.32 1.03 1.50
&6 TRIBIEHENSHENREE
Table 6 Relative retention value of different columns
=N ! T e Tm b T Bk A ¥ worts wriem ¥ w7t Adae AR b, R A M
Thermo syncronis-Cis 0.404 2 0.959 5 1.200 3 2.013 4 2.0729
Agilent EcLipse XDB-Cis 0.396 5 0.960 6 1.206 5 2.0120 2.070 5
Shimadzu Shim-pack GIST-Cis 0.384 8 0.9394 1.1721 1.994 5 2.014 1
RSD/% 2.47 1.25 1.54 0.52 1.62
7 QAMS £S5 ESM JEMIS 6 ity HEAR-13 b 6 FR D HIREN
Table 7 Content of six constituents in six batches of Gurigumu-13 Pill by QAMS and ESM
- WTH BEFR/(mgg) BREALEEER Amge!) PR/ (ngg!) AEREATE/ (mgg") FEAKRENE/ (mgg ")
(mgg) ESM QAMS RSD/% ESM QAMS RSD/% ESM QAMS RSD/% ESM QAMS RSD/% ESM QAMS RSD/%
806221 2.4246 0900109001 0.00 0.6031 0.5993 045 1395313912 0.21 0.7596 0.7551 0.42 0.8593 0.8585 0.07
901112 2.4023 0.8870 0.8868 0.02 0.6012 0.5974 045 1380413759 0.23 0.75340.7487 0.44 0.8513 0.8505 0.07
901113 2.4099 0.8893 0.8893 0.00 0.5996 0.5957 046 1379013745 0.23 0.7558 0.7513 0.42 0.8499 0.8491 0.07
901114 2.4132 0.8881 0.8878 0.03 0.6021 0.5966 051 1377613733 0.22 0.75450.7501 0.40 0.8513 0.8502 0.09
901115 2.4067 0.8902 0.8897 0.04 0.6018 0.5976 048 1381813770 0.24 0.75620.7518 0.42 0.85210.8511 0.08
901117 2.4125 0.8932 0.8892 0.04 0.6024 0.5981 049 1382613773 0.27 0.75520.7511 038 0.85320.8522 0.08
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AR A T REIE ] (FEE. 90% FHEE |
70% T EE . 10% D, AR (30, 400 50 min),
CAFTIN 6 M3 B FIR. BRI HAR A 1R
T B KAERNEE. ZEARE HERHTZE
R RFENS, WAWE S H it AR-13 A E R
(1)) 25 771 LA B B O 1) R P S HU ) Dy
40 min.

TE RS A RIS, 3 s RO B
PEARI B AL HE 5 ) s P Pt 4 ot AR AR it e I
TH B0 I A AR S Y, 0 bl R BRSO i R
W& LR AR R ) B AR . XF R 2
AEFRTTIE, T B O A ERRE STV A, FRR AR
W2 HAERD, FERETURRD, SARSRIERES
TH B0 ) T R AL ERAE A

ERBIA R BER T, B8 T HEE-/K, HIEE-
0.05% MR /KA . HEE-2 0 (50 2500 5 0.05%
R K IR R, PAl HAR-13 Fur il
BT E TR REAEAR AL B THE. Bt
R RERNER. ZEAKRE NI B8R Niabr,
B A& E LLREE- 20 (50 1 50) ATshE AL LA
0.05% T R /KA 8 AH B

R T RIS A A, S ek
WS AR, 2R e — [ e A i, A DA £
TIN5 B 53 W Aor HE BSOIR 15 B RN, 5l s 0
iU, S (REZ ) (N5 ARG
R, BEE TR 271 nm, BEELAIEHEG
F AR 403 nm. HE TR K 238 nm.
KREFZENES LEEARE NI 225 nm, Xk
WRRHEAT KA, RIIEIRE 3 Nk
WK, 43514 199, 254, 366 nm. & EKRICK
£ 254 nm X EEAERR AT AL .

WAV HE AR BRI 2 A [F] B KR )
JoR [FT PRSI, A A AN BEAE [F)— I T e 4 o 7
— YA A A R T H 0, B TR R R, U
DT T AT TR . O T AR R AR R

I B R R AR, WU A D) 3 AT S =
E[IO]O

AR SEEG N QAMS YA A M e v H iy AR-13 AL
H6 Fh s, ST QAMS VAR AT MR TR, R
QAMS %5 ESM ZEZ il 2 6 #t it H i AKR-13 AL
6 PRy, 45HREH QAMS JEMELE R ESM 2
MARERBAREES, TR NI RS HE
KR-13 A 6 Pl & &, HEE IS R
WX, RGP A E LTS, 2 s R
WI5E B RCA SR 25 277 HR i = PN R e gy, |
SEAAN 5 5277 il 750 A TURh o0 3 A2 T S AN 8 11
ANid Bl o X0 5 2RI TOBRBRIR N, S LA T HL A )
(10 o B 4 i A1, 2B R Bk e AR
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