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Simultaneous determination of nine constituents in Kegan Eridun Tablets
by QAMS
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2. Research and Development Center, Changzhou Siyao Pharmaceuticals Co., Lid., Changzhou 213004, China)

ABSTRACT: AIM To establish a quantitative analysis of multi-components by single-marker ( QAMS) method
for the simultaneous content determination of gardoside, gardenoside, genipin-1-B-D-gentiobioside, geniposide,
kushenol 1, kurarinone, sophoraflavanone G, isoalantolactone and alantolactone in Kegan Eridun Tablets
( Gardeniae Fructus, Sophorae flavescentis Radix, Inulae Radix, etc.). METHODS The analysis of methanol
extract of this drug was performed on a 30 °C thermostatic Agilent ZORBZX SB-C ;column (250 mmx4.6 mm,
5 wm), with the mobile phase comprising of acetonitrile-0. 05% phosphoric acid flowing at 0.9 ml/min in a
gradient elution manner, and the detection wavelengths were set at 220, 238, 295 nm. Geniposide was used as an
internal standard to calculate the relative correction factors of the other eight constituents, after which the content
determination was made. RESULTS  Nine constituents showed good linear relationships within their own ranges
(r=0.999 2), whose average recoveries were 96. 94% —100. 00% with the RSDs of 0. 76% —1. 50% . The results
obtained by QAMS approximated those obtained by external standard method. CONCLUSION  This simple and
accurate method can be used for the quality control of Kegan Eridun Tablets.

KEY WORDS: Kegan Eridun Tablets; chemical constituents; quantitative analysis of multi-components by single-
marker (QAMS)
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SUREH SR T, W, EARE T
BT, BT IS 7 WREGRHIN T, 3%
TR P, BE Rk, &k, 25mE. %
J . NG L B A I R RE AT, (HE
PR bRUEDY R SCik [2-5] AR BT B o — 14y
AT AT, AN AL 2%, AN
%, ZF s IR R FEVE TR LR BN RS TR, B
S5 I B — Ji o3 AT L i AT A A, (AR5
ZAEBR S D A B R R iR A R
E L ARG MBS,

— I 22 PP 1 FH P 254 208 o 22 (R ) N 7
PRECAIEL B R, AR T LA, [FRHZ
J5 A T (R A B i[RI B, FEAN ]
R i A5 R Rk, ARSI R
H— 23k, DIEF 1 A NbR, B8
BAEEFH . sUEF RN 31, w3
i, MR A G, B EARENEE, L ARFNER
K= DS sl SN P R N WAl % B I el 8 '
A, DAz il 0] 4 1w o 4 i S AR 4 vk A
K
1 #e

Agilent 1200 B 800 AH (4354 (&1 Agilent
) LC-20AD AU i %0 W A i A (H AR
Shimadzu 23 7)) ; CP225D AYHL 7R ({% [ Sarto-
rius A H] ) 3 KQ-500E AU 75 i ve#y (Rl
A ARAR), ZARFNE (5 110760-
201811, 4fiJ¥ 99.4% ). % + K&F NE (H#t =
110761-201806, 4 & 97.4% ). #& F # (5
110749-201919, 4liJF 97.1% ) X} MR S50 5
AR E b, iEFRH (45 CFS201901,
4ifE 98.0%), v W1 (Hit'5 CFS201702, 4l JiF
98.0% ) XTSI B R ICKRAH A AR A RA A
RS (5 17101622, 46FF 99.1% ) . HLJEF
TeERERCEETE (L5 18030422, 4l 98.4% ) . il
(HL5 18060822, 4ffF 97.7% ) . MiJE & &M G (it
518060622, 4l 99.7% ) XU AW [ bR A
YA BRA ], e H B (B EEO. 25 ¢,
5 34181003, 34181106, 34190205) W F 521 K
APPSR IR ARRA ], CE R EIGA; HAREH)

Bk brati,

2 FiEEER

2.1 B &

211 XS KERBE R . RRAE

A RS RIBXETE . JE T, W ESBE L,

Z, MR A G, ARENE, EAEFEN
P Xof RO e, P AR A% A3 I o A3 A )
0.232, 0.898, 1.634, 2.982. 0.454. 1.876,
0.412, 0.998 . 1.766 mg/g [, 45455 W
2.5 mL, HEAMRE, RIS (45 A0 i 5o
Wl ko116, 44.9, 81.7, 149.1, 22.7. 93.8,
20.6. 49.9, 88.3 pg/g) .
2.1.2 HEAAEAER ORISR, BREEMRAKSE
WEAN, FSEARILO0. 4 ¢, FEENMA 25 mL HEE "
WIE, FREME, BT 60 min ", A,
F RS R R A T 6, B85, 0.45 pm flCFLUE AT
uE, BIAE,
2.1.3 BAPERESNEW f R RIAE DT T, Al
AT, B S B ARF R, %
“2.1.27 TR JTIERlAE, B
2.2 &k 44 Aglent ZORBZX SB-C,, {5 i 4
(250 mmx4.6 mm, 5 pm); WML (A) -
0.05% W2 (B), BREVER (0~10.0 min, 9.0%
A; 10.0 ~ 29.0 min, 9.0% ~ 35.0% A; 29.0 ~
51.0 min, 35.0% ~ 52.0% A; 51.0 ~ 65.0 min,
52.0% ~60.0% A; 65.0~75.0 min, 60.0% ~9.0%
A); IREUR & 0.9 mL/min; #£75 30 C; R 38
238 nm (0 ~29.0 min, AEFH 1. BRETFH.
FUBF AT . HEFH) 1, 295 nm(29. 0~
51.0 min, 2B 1, & S0, W8 = & 5
G)'"™ 220 nm (51.0~75.0 min, 5+ AKFHNEE.
EAFNE) 1 BERER 10 plL,
2.3 FiEFER
2.3.1 RGEWEHMERE RSO g K
i PAMERE A RGE =, 7F “2.27 W@EAMET
HERENE , G52SR ULIE 1, BRI, 25 o ik g
WEFEXTFR, DBEEYIRT 1.5, HEISIENEEE S L
SR T 4 000, (i R FELE R, BIPEG
T
2.3.2 LMEXRRFE HEWR “2.1.17 WF
TP VRS e, PP B R 20 35 T v R 2 A 6] R
WL~ VI, 78 “2.27 Tl sk bR a2,
DLW B B g R Ae bR (X)), W TR G\ AR A
(V) #EATEIE, 2500 1, TR R TES AT
RPNtk R LA
2.3.3 K®ERE RHWE “2.1.17 WFX)
FESMVR T, 7E “2.27 W5 T HEREN E6 IR,
WARHEFH 1. BRSAE 71, 50 Je VI IO 41 |
B, WS S50, e S8 G,
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1. gardoside 2. gardenoside 3. genipin-1-B-D-gentiobioside 4. geniposide 5. kushenol I 6. kurarinone 7. sophoraflavanone G 8. isoalantolactone

9. alantolactone

1 &% HPLC &itE

Fig.1 HPLC chromato

x1 BERSLMEXR

Tab.1 Linear relationships of various constituents

WA )7 , KRR
(pg-ml™")
W Tt Y=7.579 6x10°X-216.7 0.999 7 1.16~23.20
BT Y=8.149 3x10°X+1 121.1 0.999 2 4.49~89. 80
YRy A1)
Y=7.064 2x10°X-612.8 0.999 6 8.17~163.40
WU
WeFir Y=9.832 7x10°X+894.7 0.999 4 14.91~298.20
TSR Y=1.054 0x10°X-468.9 0.999 7 2.27~45.40
T S 1 Y=1.352 1x10°X+963.7 0.999 5 9.38~187.60
MR & B G Y=9.478 9x10°X-734.9 0.999 6 2.06~41.20
SEARFENREE  Y=7.980 1x10°X+898.2 0.999 3 4.99~99. 80
T ARF AR Y=1.151 9x10°X+1 002.7 0.999 5 8.83~176.60
SFEARFWNEE, L AKF N BT RSD 43 510
1.26% . 0.93% . 0.57% . 0.55% . 1.17% . 0.96% .
1.22% . 1.01% . 0.63% , FHALEKERE RAF,

2.3.4 HEEMAE WFE-—H#HAEF, & “2.1.27
WiF AT & 6 il s i, 8 “2.27 i
I ST FERE I E, MARIE 73 . BRRET
. U R, B, WL WS
i, MR A G, B EARENEE, EAREFNES
AR RSD 435910 1.58% . 1.25% . 0.96% . 0.89% .
1.38% . 1.14% . 1.61% . 1.37% . 0.99% , F W%
BEEMERLE,

2.3.5 RuEMERAE  BoRmAtsEwR 1, T
0.2,.4,6,10, 12 hfE “2.2” Tk m Tt
FE e, MARAEFHT T . BRete i, se PR
AOHETE . BT, WSE 1, %3, ME A
il G, SEAFMNER. £ AT NS RSD 4
2572

grams of various constituents

WH 1.23% . 1.01% . 0.61% . 0.59% . 1.22% .
0.94% . 1.18% . 0.97% . 0.70% , 3% B ¥ W #F
12 hNEREME B4

2.3.6  fnAERICREE: B R S A R E A
[l —HE R 7, BR LA U, K% PRI 9 1,
By 0.2 g, K%M A BRSO (AR F #7
0.128 mg/mL, ¥SFHETFH 0.506 mg/mL, 5L Vi
JEACHE H 0.932 mg/mL, #E F # 1.966 mg/mL,
WSRET0.302 mg/mL, #5501, 194 mg/mL, #E
TR G 0.238 mg/mL, % + K F N AL
0.682 mg/mL, + K& N HE 1.126 mg/mL) 0.5,
1.0, L5mL 4530, #& “2.1.37 i F il &t
WA, FE “2.27 TGRS M, T
e, 25K, TR, RRE T, SE
I RRXORE T . AT, WS, WS, HE
AB G, REARFNEE, LARENERF-E AL E
WeE (RSD) 43 1 4 96.94% (1.26% ) . 99. 13%
(1.42%) . 98.96% (0.99% ). 99.37% (0.86% ) .
97.92% (1.50% ). 100.00% ( 0.76% ). 98.67%
(0.90% ) . 98.99% (0.84% ). 97.86% (1.00% ).

2.4 AR ERFRE REHWRI “2.3.27 I
ARG T ~ VI, fE “2.2” Wi T ik
FEAE . DINEF 1 A, T A 8 B s i AH
M IEEF £, AN f == (CA) 7/
(CA,), Hc HHAW T EHE, A, j%fﬁmbfc

TR, C. MWNFR A&, A NN bR R,
gERFE 2,
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Tab.2 Relative correction factors of various constituents

SHE § § _ *EN&JE?( HAREF )
BE F-Hr v BREETFH 2 PR WS T 1 MR A G F AT AT

1 1.274 3 1.212 6 1.348 9 0.913 4 0.719 9 1.002 4 1.197 5 0.847 7
I 1.277 6 1.245 6 1.3775 0.921 6 0.727 0 1.029 8 1.234 3 0.845 2
1 1.278 1 1.193 7 1.389 2 0.923 6 0.727 3 1.021 6 1.2239 0. 846 9
v 1.295 4 1.211 4 1.399 9 0.930 1 0.7250 1.048 4 1.249 7 0. 856 9
v 1.318 5 1.196 7 1. 400 6 0.946 8 0.730 1 1.047 9 1.227 9 0.856 8
VI 1.2927 1.208 6 1.389 6 0.929 9 0.726 6 1.034 7 1.2322 0.8527

SR 1.289 4 1.211 4 1.384 3 0.927 6 0.726 0 1.030 8 1.227 6 0.8511

RSD/% 1.30 1.53 1.39 1.22 0.47 1. 69 1.40 0. 60

2.5 & AR ZORBZX SB-C,,. Waters Symmetry C, ., Diamonsil C
18 i 18

2.5.1 AWER. EIEFE RERUE “2.1.2” WX @A (250 mmx4. 6 mm, 5 pm) XFAHXREIE R
MESHIRWR, AE “2.27 TGS TR, FE o, 450 3, RIAIEJCH 2 (RSD<3% ) .
Agilent 1200, LC-20AD & & %, LI K& Agilent
F3 ARMNEE. BIEEITERIERFHZIE
Tab.3 Effects of different instruments and columns on relative correction factors
AAXTREIE K (IARBEF 1)
N JEA: _ _ VR &4 i) N ME -4 Stk LAF
B it T BE T B wsm wam R TR !
BOELE WG EFNEE AR
Agilent 1200 Agilent ZORBZX SB-Cq 1.287 3 1.210 6 1.382 1 0.9259  0.7244 1.0295 1.2239 0.850 1
Waters Symmetry C g 1.276 6 1.1989 1.373 4 0.9175 0.7186 1.0108 1.2117 0.8485
Diamonsil Cg 1.3009  1.2393 1.409 5 0.9363 0.7265 1.0506 1.2534 0.860 4
LC-20AD Agilent ZORBZX SB-Cq 1.2960  1.2225 1.389 3 0.9287 0.7262 1.0441 1.2306 0.8582
Waters Symmetry C 1.269 1 1.1916 1.356 8 0.9132  0.7197 1.0203 1.2188 0.8493
Diamonsil C g 1.3023  1.2287 1.390 4 0.9334 0.7296 1.0395 1.2295 0.8577
T — 1.288 7 1.2153 1.3836 0.9258  0.7242 1.0325 1.2280 0.8540
RSD/% — 1.05 1.50 1.28 0.97 0.59 1.46 1.16 0.62
2.5.2 WRHWE KEMWM <2.1.27 IR X XAZIE R FRysZm, 455 0% 4, nJH13 T

AR, TR 2,27 BUEIESRAF T AR E, FEE

BRI 0.7, 0.8, 0.9, 1.0, 1.1 mL/min X ]
x4 AEEFRREISHEIT R E FFHIZ 0T

Tab.4 Effects of different volumetric flow rates on relative correction factors

A RE N T (APRET1)

i (RSD<3% ) .,

PRt i/ o T eEm " MR A REAR
(mLemin™") BEFHH R p— WS ] W S S G - R N
0.7 1.283 6 1.211 4 1.384 3 0.927 6 0.726 0 1.030 8 1.227 6 0.851 1
0.8 1.292 8 1.232 2 1.390 7 0.935 8 0.729 7 1.0529 1.230 6 0.857 1
0.9 1.278 5 1.199 7 1.378 8 0.920 6 0.718 1 1.027 4 1.200 6 0.842 6
1.0 1.282°5 1.210 1 1.3816 0.923 8 0.722 1 1.018 5 1.226 7 0.847 3
1.1 1.269 6 1.207 9 1.372 9 0.919 6 0.720 4 1.024 1 1.218 1 0.848 9
SEHA{H 1.281 4 1.212 3 1.3817 0.9255 0.723 3 1.030 7 1.220 7 0.849 4
RSD/% 0. 65 0.99 0.48 0.71 0. 63 1.28 1.00 0. 63

2.6 GRS KEEWE “2.1.27 W RXTR LR Ikl s el s, 76 “2.27 Ttk sk

MRV, FEO“2.27 TEFEAME T SR E, DR
FHRAbR, SRAHXT O BA I a2 0 (i i 1 7
i, 4iRIES,

2.7 H&mbSAHEMNE BI3HAF, & “2.1.37

NHEREE , 3 BIR SRS I — I 2Pk
A, 4PRIER 6, mILnl A, 2 MOrik P iRAs
L, AXFEIRZE (RAD) H/hT 3%,
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Tab.5 Relative retention time of various constituents

AEX R B S T] (S ARAE 1)
& AL _ _ YR Oy | ME—S HREAEFE  EAF
FEFHH BRRETFH L BB ESW
- WUBE # G Mg g
Agilent 1200 Agilent ZORBZX SB-C 4 0.4618  0.6024  0.7551 1.4458 1.6598 1.8687  2.1325 2.303 9
Waters Symmetry C g 0.4721 0.6097 0.7649 1.4573 1.6682 1.8795  2.1496 2.317 1
Diamonsil Cg 0.4537  0.5946  0.7483 1.4298 1.6435 1.860 1 2.120 8 2.294 7
LC-20AD Agilent ZORBZX SB-C 0. 4659 0.6083 0.7597 1.4486 1.6637 1.8725 2.1376 2.309 8
Waters Symmetry Cg 0.4731 0.6152 0.7681 1.4602 1.6695 1.8826  2.1523 2.3214
Diamonsil Cg 0.4578  0.5985 0.7513 1.4381 1.6472 1.8654  2.1302 2.298'5
T — 0.464 1 0.6048  0.7579 1.4466 1.6586 1.8721 2.137 2 2.307 6
RSD/% — 1.67 1.26 1.02 0.79 0. 66 0.33 0.56 0.45
R6 ERHEEENEER (mg/g, n=3)
Tab. 6 Results of content determination of various constituents (mg/g, n=3)
o 34181003 34181106 34190205
Sbrik IRk RAD/%  AMpik  —IZiFs: RAD/%  AMriE —ZiEE RAD/%
[ ER 9.812 — — 9.336 — — 10. 527 — —
MEF 0. 636 0. 641 0.39 0.588 0. 604 1.34 0.671 0. 677 0.45
B SME T 2.541 2.598 1.11 2.763 2.729 0.62 2.447 2.485 0.77
YR oA Ve a s 4.674 4.691 0.48 4.436 4.529 1.04 4. 888 4.862 0.27
fie 1. 507 1.531 0.79 1. 647 1. 683 1.08 1. 350 1.326 0.90
e | 5.983 6. 141 1.30 6.552 6. 447 0. 81 5. 674 5.732 0.51
MR A& G 1. 196 1.203 0.29 1.082 1. 099 0.78 1. 305 1.297 0.31
5t LR MR 3.419 3.504 1.23 3.086 3.165 1.26 3.911 3.832 1.02
T ARFNEE 5. 642 5.758 1.02 5.378 5.512 1.23 6. 195 6. 046 1.22
3 itig AT RA R, A, s &kl
3.1 AR Rk TESCEVEIH FOR T, B2 FH 58 75 R B 60 miin

T EERI AR . BRierH . swevk
JEXUREE | M5 S PR e, F2h e 20 F 2
YRS, S, MR SR G SR
S, A AREWEEN SN EAFNE., 5
AR N ERER N R, S5 245 bR S
SERI, ARSI e B Ak 9 B oA R FE bR R AT
oIl

3.2 EaRMERAL G kTR ARSI A R AR
PRERmTIaI: | PRI ) 250k e i, RIS &
FEARTRLES . s kE ISR RSD WA & TRl &
P, SRR R B I B VR0 T o

3.3 MR&ERAEF EHiE ALK HLE TR
W ) (B mElons 709 B 959% £
70% LEEOTY S B IR R 2 T AR,
B R TE 4y e THRBOE X (R ENY
INFRENR ), & B0 B4 o] 3 48 BN 2% o+ e ™
g 7 8BRS (45 min'"' | 60 min'™
90 min) , KEHESEEL, WS, W8 S8 G
FEHC 60, 90 min B AYRCR 2 A K, HIF B & T
45 min, FJRES FORER H ZOR T Sk AR B
2574

3.4 AR KR ASSEEG R FH R PR S A T
i, 7E 190~400 nm JEFENFAT RPN, LB
THT, BRI, e F RIS JE 1T
E 238 nm WA BRI, S0 1, A2, 8
TAHW G A1E 291 ~297 nm KA ERIRIL, F 4K
FWEG. HARENERLE 190~220 nm A0 R,
Sk T B A it R AT X A T 45 R A R ), 2 Sk
[12-16], ASZEHESE 220, 238, 295 nm, [A]H &I
PR MELAXT 5w B H B0 9 Aoy R A T
M5E, MR “2.27 TF 2P KU,
4 it

ARSI B YRR FH — 0 220132k [ B o2 e JE F
A EFH . BREET . 502 F 8IS0k
. H., WS WS, R A G
FEARENEE, EARFNBRN S A&, ZINEREE
HER, FTRKBRARART I AT, Azl 7 4 1 ot 4
B AT A I R

SE k.
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[ 2]  9kEESC, JEEF. RP-HPLC S0 52 B H 250 5 R 4G [10] #pakoik, & &, XIBIE, 5. 955 DS SRy b
THI G R, PEZ, 2005, 8(4): 310-311. 7 PR A3 A 25 AL S S MRS ()] v 2R g

[3] kmesc, B H HPLC 20 5 /BH B B0 3% S &, 2016, 51(24); 2169-2174.

BE )], 29 S5HE5E, 2006, 6(4): 300-301. [11]  skigmi, ZERKar, X mi, % 2 AKFZH HPLC HR ek

(4]  FIBA, Z20GE, SR, 2 EH 0 52 2 vi B H TEFR L EARFENEEF R L ARFNERINE[J]. R,
FR P EARTNEREEL)]. PERKEEZ &, 2007, 2010, 41(9): 1539-1542.

13(3) . 45. [12]  fl/g, BokHME, X1 4, %, HPLC 32 [R B 2 A8 F 28

[5] 41 &, 0 4. HPLC ¥ 58 il 2y e &40 H 2 hiie 7 R 10 N EEAME N ERET]. Wbk,
HrossEl)]. PEREEZZRE, 2015, 21(2): 59-60. 2014, 34(4): 615-621.

(6] T Jk, B 3, THEIT, % —WEZiFEmE b2 e [13] £k BB, A4, PR, 5. UPLC ML E A 7 h iy 4
PR L], 2y, 2016, 38(2): 395-402. P 1], HElZh, 2016, 38(3): 708-711.

[7] WAES, BooRk, Hwocm, 5. — Wik b2y iy e [14] R, HCH, 5k &, % TP rirsE 7 e
MRt R[], 2594 Fr 4 ik, 2019, 39 (11): BAT I KRR ()], ThEZ52E 44, 2016, 51(10) .
1968-1979. 841-847.

[8] ‘Kidd, TER, SEH, & —WZIPEAE D2 T (15]  husjE, G, w8k, 45 355 i B2 a4 i s
Wb R IR ST R [T ], b [ SR 8 O N 4 Ak Ak, 2016, TRARTE SRR K 5 A & B (], pE 2 ek,
22(16) : 220-228. 2013, 38(16): 2690-2695.

(9] ZEW, B Kk, 8 #, & —WEIREEhA245 [16] £ 4, ZFFEE, kW, % EXKEE L AREFR

B i b 9 R B 5 8B (], shRTZy, 2018, 49
(3): 725-731.

4

HPLC ;£ BN ERREEEF 8 M5

(EW T E BB # A P,

XEFE, B ORT
R FH 241000)

B ARFNERASE AR F NIRRT 2 T]. P EEE
FFZRa, 2012, 18(12); 38-40.

WE: BM 5 HPLC LRI I BRI (SR8, 4908, HHAE) ok, mnuEme . BPIBLER . Haodr,

T EEER A, B ERETNEAR, B

TZZ5%) 70% B AR IBOR Y 73 TR A Agilent ZORBAX SB-C (o335 H

(4.6 mmx250 mm, 5 pm); WM (& 0. 1% BElR) /K (& 0. 1% BERR) , BEEEVEME; ABUA S 1.0 mL/min; #:
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Simultaneous determination of eight constituents in Tuichi Capsules by HPLC

ZHU Ying-cheng, YU Jing, XU Bin”"
( Preparation Center, Wuhu Municipal Hospital of Traditional Chinese Medicine, Wuhu 241000, China)

LIU Liang-jing,

ABSTRACT: AIM To establish an HPLC method for the simultaneous content determination of chlorogenic
acid, caffeic acid, ferulic acid, liquiritin, rutin, forsythoside A, baicalin and phillyrin in Tuichi Capsules
( Lonicerae japonicae Flos, Chrysanthemi Flos, Glycyrrhizae Radix et Rhizoma, etc.). METHODS The analysis of
70% methanol extract of this drug was performed on a 20 °C thermostatic Agilent ZORBAX SB-C column
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