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Simultaneous Determination of Six Key Components in Tuqi Mixture

(KA F) by QAMS
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[Abstract] Objective: To establish a method for the simultaneous determination of paeoniflorin, pinoresinol
diglucoside, calycosin—7-0-B-D—glucoside, liquiritin, hyperoside, and asperosaponin VI in Tuqi mixture using
quantitative analysis of multi—-components by single marker (QAMS). Methods: A high—performance liquid chro-
matography (HPLC) method was employed. The separation was performed on a Thermo Hypersil Ciz column
(250.0 mmx4.6 mm, 5.0 pm). The mobile phase consisted of methanol and 0.1% phosphoric acid solution with
gradient elution at a flow rate of 1.0 mL/min. The column temperature was maintained at 30 °C, and detection
was carried out using a DAD detector. With liquiritin as the internal reference substance, the relative correction
factors (RCFs) of the other five components were calculated to determine their contents. Results: The RCFs for
paeoniflorin, pinoresinol diglucoside, calycosin -7 -0 - =D —glucoside, hyperoside, and asperosaponin VI were
2.037 0, 0.407 9, 0.512 7, 0.827 8, and 9.656 1, respectively. For 12 batches of Tuqi mixture, the results
obtained by the QAMS method for the six components showed no significant difference compared with those
determined by the external standard method. Conclusion: The established method is efficient, rapid, accurate,
and reliable, and it can be used for the simultaneous determination of the six components in Tuqi mixture,
providing a basis for the quality control and standard establishment of Tuqgi mixture.

[Keywords] Tuqi mixture; QAMS; content determination; HPLC
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Rl Ao A5 f % P B, mT LA S5 s B 791 v 32 22 2530000
A R s -0 SR T 7S 5 014 T B i B A 2 (R 3 VR RE T 4R
A B8 R T R 4 SR Bk Ik 1221, — i 2 37 7 (quantitative
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FEPE B Bl
1 # #
1.1 EBME Agilent 126075 80 AH EIEAL (3 H LR
XA BRA D), AUFEDADG1379B I K I 7% . G1312B2 — 5t
HGI316A B R A . G13222 K178 26 Il S AL (Agilent Open
Labftia TR ; SB-S0M A4 M A IR IE ve o (TR 2 A2 )
BB RO A BRI 7] ) s AL204T HL 1437 S (R A £
F R E]) s DXF-06D Y i Oy A HIL (M AT+ B LRI 25 AT
FRAH]) o
1.2 ZdhaRA AT IR A R A R A A
LO7M9Q60533, £l F£98.0% ) s FARRBE M AT (it : 10101,
4lifF98.0% ) H WEFF (L5 : 14344, 4l 98.0% ) )1 L Wf B F
VIS 1 15426, 412 98.0% ) 350 A LR PHEAE Y AR A
RS ) 5 36 38 57 2 T A 4 0 (L5 :200371-161115, 46 )%
96.0% ) & # Bk (L5 : 200237-160917, £6i97.3% ) ¥4 H
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240529 . 240905 . 240910 . 240928 . 241009 . 241023 , 241205
241225) , 4553 A HS1~S12,
2 HES4%R
21 &#4&M AR Thermo Hypersil Gold Ci( FEER K
R EARAFL5.0 pm,250.0 mmx4.6 mm) ; i sHAH:0.1%
AR (A ) - EE(B) , M6 B DR W3R 15 T < 1.0 mI/min;
FEIR :30 °C; B : 203 nms MR 10 pl.
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B[] /min Al% Bl%
0~5 85—70 15—30
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23 FEFEK
231 LRMICHERZE ORI 2.2.17 T T X R 5 A A TR
i, FHH B BIR B2 5.8, 102047 R4 “2.1 710 T ik 4%
PRI AE o A HR S P R BT SRV B (o ) P DR TR R (A ) A 745
PERIE . (WLFR2)

2 6WHAHILMERXRR

i) MR S gl) R
[IRSER ] y=1530041200 12830 ~256.600 0.999 8
2 HMERCAEME =1932041276 7731~154600 09996
3 LEREMEEEN =587792576  10670~213500 09997
4 HEF 1=32.99+28.74 6.089~121.800 09996
5 G 1=39.35:436.38 3.004 ~ 60.080 09993
6 JIGHEHV y=3368:421.84  20.290 ~ 405.700 0.999 8

232 FEEERE 2.0 R A, IR — i A
FISOBEX TR EE GRIFFE BT, IR 2 AT 24T P e
B AT B S A AT T ek
LW VDT B FRifE 22 ( RSDYE ST 5142.31% .1.92%
1.65%.2.59% \1.87% .1.49% , F W EAE 2 FE R«

233 REMRE BEEAT(SOMHLMER, £550.4.
8.12.16.205224 Wi HIHEAE AT, THEAR R AT 258 AR EE —
WA BRI AT H R Sk SISty
VI T A RSDIE AR IR M 1.81% .1.02% 1.41% .2.39% .2.86% .
231%, FWAEE A FI BRI A 24 WA BA RS etk
234 EEMWKE BFE—#EEAR (SO M6y, 1%
“2.2.27 T T J5 v A HE IR SRV, SRR AT AT A TR
AT R S e A AR R kT s
W H 3 VI 18 B RSDAE 4390 4 1.61% . 1.51% .0.98% .1.64% .
2.31%.1.16%, RWHZ FEEEER LT

235 NFEEICRIRLE  BE AL S RS S A I (ST)
HERE0.5 mL, Fe600y, 43 BIE THIGHR K52 I A XS i

BT, A E L mL, 312,17 TN A A& R E T8
RBIATA T FAREE A A WET B S W TR A H
TF A 22 BT 1] 252 W7 B T VIS SF- 24 A T i 35 L Ry
95.73%~103.9% , RSD{E < 1.34%. (I1L.3%3)

x3 HBEESF P o MASHMERKRREER (n=3)
g Thihg  MARg TG THMERIE  RSD%
AjgH 96.25 30.00 13110 103.90 1.26
60.00 157.00 10050 095
90.00 18320 98.36 0.70
IR HEET 3855 10.00 4922 10140 1.34
2000 5174 9%.62 091
30.00 66.31 96.74 088
EER ARG 35 10.00 0.8 97.15 1.06
2000 55.26 10320 075
3000 6125 96.42 1.16
Tt 3940 10.00 5082 102.90 0.77
2000 5.18 99.63 130
30.00 68.45 98.64 0.88
it 5] 26.64 10.00 3736 102,00 0.90
2000 4681 10040 095
30.00 55.30 9763 133
JlE4eR | 178.20 50.00 22930 100,50 1.24
1000 28050 100.80 125
150.0 31420 95.73 101

2.4 —m Z3F(QAMS)E i =

241 MMEAERF(OIHE SRR TR A X
RV, H 2.1 T T O SRR S, e SR TR AR, LAH
FHHANNSY, A (DRI AL B AT 2 M IRRE
HRE B S e AT Ak 1 S R VI,
YA 4391 °42.037 0.0.407 9.0.512 7.0.827 8.9.656 1, RSDIH

R4 BEWNREERFHAGERER

WA 2k ATATE WIERE AT ERREIEETT ST ISRV
WA R iEHE Agilent 1260 Thermo Hypersil Gold Cig 0407 5 2.0378 0.507 4 0.828 1 9.659 8
ACE Excel 5 C-AR 04119 20499 05213 0.8434 9.6772
Shimadzu LCI0ATVP Thermo Hypersil Gold Ci;  0.4101 20430 05057 0.826 0 9.6370
ACE Excel 5 C-AR 04077 2.061 8 05203 0.8339 9.656 9
T 04093 20481 05137 0.8329 9.6577
RSDI% 0.209 8 1.0377 0.8267 0.7787 1.6470
F#/(mLmin) 0.8 04092 2.038 4 0.505 6 0.8302 9.649°5
1.0 04092 2013 1 05107 0.8271 9.6742
12 0.407 1 20410 05169 0.8334 9.648 8
T 0.408 5 2.0308 05111 0.8302 9.6575
RSDI% 0.1200 1.5400 05700 03100 14500
FEifC 25 04109 20535 05108 0.8312 9.6499
30 0409 1 20417 05125 0.8285 9.6614
35 0407 8 20384 05106 0.8338 9.6619
THfE 0.409 3 2.0445 05113 0.8312 9.6577
RSDI% 0.1600 0.800 0 0.1100 0.2600 0.6800
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AN [ 285 1) R RO AH (6354 ( Agilent 1260 . Shimadzu LC10
ATVP) i (Thermo Hypersil Gold C. ACE Excel 5 C,e-AR)
T (0.8.1.0.1.2 mL/min) LA (25.30.35 C) 44T, 48
Xof A5 T R A i PR o 5 SR SR W AE AR A 32 LA LRI/,
T LS o (WL3R4)
2.5 QAMSHAESMEM Z 1240 3 K AR 6y sbi B2t o
FEAR(S1~812), 4% “2.2.2" W I ) i P47 il £ 3 03 ik b
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FEQAMSIE FESMIETHEATZ 7 M IeBE WA  Ei R
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FELEIREAR— X I T QAMSIETEN 2 3 [ A5 A
517 A REE AN AT B R M AT R A
LEREE N ZeWr e VIS B BLA B R T, RE A RO
RIEGIESMIZE

TE RSB S R R AT 2R PE R R R
0.999 3, 3 A HER 158 A SR R T 18 S Y SR R %
R, W] —HEEE A TR S RO IR, 45 4314
T RSDIATE 1.49%~2.59% Z [8] , Ut WAL #3545 4% B R 47, RE %
PRUE 22 I 25 5 0] Sk AR PR o, b v R A
24 hN, £ WL VETHT AR RSDIE 7F 1.02%~2.86% Z [] , R W%

x5 REGHHABTAEBNESR

WAERC KR PP TR, A R S A ) e e 5 R o F
SR 6] —HE A A A 6 00 TR A , 25
WE T AL RSDIE7E0.98%~2.31% 2 1], S5 UEM T 7 kB R
PEAE AN TRI4AVE N 52 slOAS [ B ] SR P2 A, 18778 45 5
AL EAGE A 25 51 o e e 338056 o, 45 1401 2 e [l
WETE96.30%~103.2%2 [A] , RSDIH < 1.34% , #—2E 5030 T 1%
J7 I B MER P R AT SR | BEAE R I 22 28 A 70 HP A% LAY
LR

32 HWARRSRBFOFAFRRESFEEERMGEL AR
BRI ORI R IR AL Sy , A6 5 R P U R R #EAE R AU S T8
24 2 RAR Al 2 v A S ) B, B X R A [ B 2 PR
FHIRAE , A2 B A T T s ) 1 K X 60 oy J&
AN[R)ZEBU 8 AR 7240 o AT 2451 T2 B 2T, WA R A 2
W B T AR E T, T8 = S A A T 4 2 Bk o R
28, NS B A VD& =G 2 4, H R R 1 X fh 2Rk
T A2 A B B 2 TR 3R B SR 3R 2 Rl [ 24
RUSATVERFEDR , BENS ST 4 1A b S Wy 7 B Ak A 2 R AR RS20,
AN [FIZE B 1 R AR 7 A A0 B A I R 1 Ak 2 1 T 0 A ) 3
PEC BT IR AR T 4B A R P25 A 25 BSOn SEat,

PUH S H AR R N 28 BEAT ARG IE X T (3
WsE, B E 2R H R R AR %, A &5
L H WS TR) IS B, BB A% Ry At A3 A G A% 1 B A 31 S 4
AT SESEAE I X LEFEBR LA 1Y B i, T LA A AN b R
S A M R AE T, i 6 70 00 T s SR R 2 DR
B FBE o FE LR P B R S BB HR AR A 1 5 AR L RE
WA P AR R E T, B IR — B B A R Y —
PERRRE P, IR B I PR A5 P St
33 BACRAREHESHAMACT RN Y AR
AR TE AN S A, 378 S AR ARSI 4 19 32 488 oF i 436 44

SR P AR SN SRR BAR R T LR R S
W& -7k R E-7K P -0.19% H R K L P -0, 19 W5 1R 7K 55, [F)
st A1 D ADASE U 25 5 2 BE 45 4338 7 7 190~400 nmyis Bl Y
FIPETEHEA T A R BN, Y B R 0.1 9% B RV T -
P, R K203 nmB, AR IR B0 2, 6 I E AL A
(n=3)

o HEHEM A5/ (pgl) W HARET (pgml) EEFEERAET (ngml) 220/ (pgnl) IS8R VI (ug/ml)

Mpgml) QAMS ESM RE/% QAMS  ESM  RE/%  QAMS  ESM  RE/% QAMS ESM RE/% QAMS ESM RE/%
S1 39.40 9624 9625 001 3854 3855  0.03 3389 3353 107 2663 2664 004 1782 1782 0.00
) 4093 10780 10870 083 4982 5030 095 3249 3196 166 3340 3364 071 1753 1752 006
$3 4387 11400 11540 121 4632 4665 071 3136 3070 215 2662 2662 000 1641 1636 031
S4 4063 10640 10730 084 5082 5134 101 3590 3577 036 3382 3407 073 1848 1850 0.1
S5 4187 10040 10080 040 4844 4886 0.6 3758 3766 021 2549 2545 016 1813 1815 0.1
s6 027 9506 9497 009 4498 4525  0.60 371 332 117 2187 2792 018 1788 1788 0.0
7 4132 11100 11220 107 4493 4520  0.60 3760 3768 021 3514 3544 085 1765 1764 0.6
S8 52,05 8920 8863 0.64 4895 4939  0.89 3822 3838 042 2439 2431 033 1742 1740 0.1
$9 4187 8829 8765 073 4666 4700 072 3266 3215 159 2657 2657 000 1802 1803  0.06
SI0 4138 10650 107.30 075 4329 4349 046 3678 3676 005 3055 3060 046 1756 1755 006
SIT 4120 8491 8399 110 4836 4877 084 3842 3860 047 3308 3331 069 1853 1856 0.16
SI2 4820 10380 10440 057 3514 3500 040 410 472 145 2515 2510 020 1722 1720 0.2
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