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Simultaneous Determination of 4 Constituents in Fule Granula by Quantitative Analysis of
Multi-components by Single Marker(QAMS)

XU Rong(Nantong Health College of Jiangsu Province, Nantong 226000, China)

ABSTRACT: OBJECTIVE To develop a method of quantitative analysis of multi-components by single marker(QAMS) for
determination of chlorogenic acid, emodin, chrysophanol, dl-tetrahydropalmatine in Fule granula. METHODS The Agilent
ZORBAX Eclipse XDB C;5(4.6 mm=250 mm, 5 um) column was used; mobile phase was acetonitrile (A)-0.2% phosphoric acid
solution(B). Gradient elution: 0—8.0 min, 85% B; 8.0—-15.0 min, 85%—45% B; and 15.0-30.0 min, 45%—20% B. Wavelengths:
0—8.0 min was 327 nm, 8.0-15.0 min was 254 nm and 15.0-30.0 min was 280 nm. Flow rate was 1.0 mL-min"" with column
temperature 30 ‘C. Relative correction factors of chlorogenic acid, chrysophanol and tetrahydropalmatine were determined with
emodin as internal standard. The method was evaluated for reproducibility, and the difference between calculated and measured
values was compared. RESULTS No significant differences were found in the quantitative results of chlorogenic acid, emodin,
chrysophanol, dl-tetrahydropalmatine determined by using QAMS and external standard method. CONCLUSION The QAMS
method was reliable and accurate, which might be used for the quality control of Fule granula.

KEY WORDS: quantitative analysis of multi-components by single marker(QAMS); Fule granula; chlorogenic acid; emodin;
chrysophanol; tetrahydropalmatine
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PTG 5 ORI TS, T B gy IR I
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Iy BTG 2489 AN A WOGAR IS . Empower
B T A/ESG); LC-10tvp Ry 2 AR 4 3% 4 (H A
SHIMADZU, LC-10tvp ¥i%% SPD-10Avp(4 4t
/0] DL 6 KW 2% . SIL-10ADvp H 3 3t Ff 2% .
CLASS-VP i TYEuf). fifE: Sunfire ODS
(250 mmX4.6 mm, 5 pm). Agilent ZORBAX
Eclipse XDB Cg(250 mm X 4.6 mm, 5 um)- Thermo
Ci3(250 mmX4.6 mm, 5 pm)fl SHIMADZU
C15(250 mm X 4.6 mm, 4.5 pm); AB-135S #H1 1
KF (% E METTLER-TOLEDO, D=0.01 mg);
Binder VD23 B4 1A (HE 1H =15 2 w)).

U SR RURL (U A 38 FH [ 20 SR AR BR A W), 4t
S 141113, 141114, 141202, 141211, 141212,
141225, #i%: B8 6 g); KERMEMGES:
110756-200110, . 100.0%). Ay
F: 110796-201017, &&: 99.6%). IEHHR LFEN
MRS : 110765200609, L& ENIER). 447
FEXTIE S (LS. 110753-200413, 885 H)H
W E A S R R . O Nt
ai; KAtk k(Q=18.2); HARKAIEI K5 Hr4h.
2 AEE%R
2.1 k&

il # :  Agilent ZORBAX Eclipse XDB
Ci5(250 mmX4.6 mm, 5 pm); W BHH N
(A)-0.2% R /K I L(B), FEEVERE: 0~8.0 min,
85% B; 8.0~15.0 min, 85%—45% B; 15.0~30.0 min,
45%—20% B; 4B KM E: 0~8.0 min Ky
327 nm, 8.0~15.0 min A 254 nm, 15.0~30.0 min AN
280 nm; AEi#: 30 C.

2.2 JRANT R ) A

Iy KGRI P,Os B8 T8 24 h KEE &N
FEE . R X RS L S SRR BRI B R 2
FOOTIE N G, A BRI R | mL AR
TR 3ug. KM 6 ng. SRR 50 ug FIZEHHZR 2
30 pg MRG0 RAWE, RS, B 4 CUKFER
2.3 PRSI A%

IR S AP E], W, B2 0.3 g, K%
FroE, BRI, N 8%EMRAW 10 mL, Fin=
AL 25 mL, MAF L h, B, REWER
o, SRS APt B
BN R =, =S e, BRI
S PRSI 3 K, &Rk 10 mL, &I =& H
Beil, R R =S R T, PR NG & F R
i, %R SmL &4, HRERREZZIE,
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), e, EsRuER, RIAS.

2.4 HUEEEHEER

241 RGUENMSE BURA W RE AR
EEAE €217 TUR IS AR T 00T, e
K, S8R 1. SRR, KR¥ER. KEM AL
ROFRGIAH ST B 35>1.5, BB
¥1>3 000, %2 TR XK, 2R T8 0.95~1.05.
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B A
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Fig. 1 HPLC chromatograms
A-mixed standard; B—sample.
242 HMRAMEE KERIUEZRER

TRAEXTIREW 2, 5, 10, 20, 30, 40, 50 uL, ¥E
NA G, % “2.17 TR nk &7,
Ok B, DU I R QO B AR bR, %
Xof i 0 [T AR AR (V) A AR BB AT 2R M [ U
SERWE 1.

R1 4MueymaE T E

Tab. 1 Calibration curves of four compounds

wED EVEpH r 2 HETE /g
25 R Y=6.56X+1.01 0.999 2 0.00 62~0.150 2
NN Y=3.46X+0.07 0.999 3 0.012 1~0.3119
N1 Y=5.03X+2.23 0.999 2 0.101 4~2.501 2
EWERZE  V=3.76X+1.06 0.999 2 0.061 8~1.502 9

243 foEtEilse  BUE sl S E i, ol
70, 3, 6, 9, 12, 15, 18, 24 hillE. S&HR%E
B, R, KER. KEMAEHR ZENE
A RSD 4354 0.9%, 0.2%, 0.7%F1 0.8%, #*
BHTE 24 h ARV TR E

244 [UEEREFEERE BURAXTRSIET, 1%
“2.17 LU kA, ESHFE 6 IR, il ik
B, RGEHEER. KR, RKEMAMEHARLER

o EBACRL 252 2017 4E 3 H 55 34 555 3 )




] RSD 4354 0.4%, 0.9%, 1.1%A10.7%, W
AXEHE T BE R AT o

245 BEEMWHRE  BE—HASSE, EERRE,
% “237 WUTF I, “PATHIS 6 4, 4% “2.17 T
g EmE, aaitE. SRERR. K
TR KEM AR LR E RSD 707108 0.3%,
0.5%, 0.6%AH1 0.4%, KA T L ELN REF.
2.4.6  NFERENCERRLEE  BUC R0 & 0 10 SR ROk
6 11, T 0.3 g, KEEME, 7alkEMARE
M A B YRR . KR R A 4L 5
ROEXMBBE, % “2.17 TR 08 544052,
THE RN, 2R ILE 2.

F 2 BRI E R (n=6)
Tab. 2 Results of recovery test(n=6)

mho HUREEY BRSPS InAE/ Wi/ s/ PR RSD/

=4 g HFHE/mg mg mg % KR % %

03021 0.8031 0.7531
03125 0.8231 08311 1.6482 99.64

1.5452  99.29

é‘ﬁ.
" 02987 08003 07503 1.5483  99.85
J& 99.7 0.2
" 03215 0.8423 0.8503 1.6908 99.89
03125 0.8312 07812 1.6114 99.93
02998 0.8103 0.8183 1.6267 99.89
0.3021 0.0980 0.1060 02035 99.75
K 03125 00953 01033 01956 9849
02987 0.0968 0.0958 0.1916 99.48
# 992 0.5
L 03215 01023 01103 02091 9835
03125 01003 00993 0.1984  99.40
02998 0.0991 0.1071 02052 99.52
03021 0.0724 0.0734 0.1446 99.16
" 03125 0.0761 0.0751 0.1504 99.47
02987 0.0712 0.0718 0.1422 99.44
iy 995 0.2
i 03215 0.0792 0.0782 0.1564 99.36
703125 00736 00816 0.1547 99.68
02998 0.0705 0.0785 0.1488 99.88
@ 03021 02356 02316 04562 97.65
i 03125 02436 02516 0.4892 98.79
02987 02291 02231 04499 99.49
% 992 0.6
. 03215 02504 02464 04950 99.64
= 03125 02472 02432 04894  99.79
T 02998 02201 02281 04463  99.59
2.5 QAMS

251 HXMKRIEEFIHE ARSI LIKE R AN
z¥), HELSGER. KEMMEARLRZ
] (4 X5 1S IE R T (f) o #5SCHR 4 7 > AR5
S If=ACTIACse S A NSRRI R A7 Ve TH A
Ci NEFFMBAIRE, A RENSY R E RN R
A, CONWNSIRIRIE . % EIS, 10,
12, 15, 25, 30 uL, % “2.17 Wi R & pEit
1758, il aEE, R HSERR. KM
R CEMAMXNIER T2 78 1.025, 2.023
F110.842, RSD 43414 0.5%, 1.0%F1 0.2%.
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2.5.2 AN R AN R o B R 6 ARG IE IR T 1R R
4y H % %% SHIMADZU LC-10tvp . DIONEX
UltiMate 3000 Al Waters 2695-2489 1= R AH {13
1%, #%5%% Sunfire Ci3(4.6 mmX250 mm, 5 pm).
Thermo Cig(4.6 mm X 25 Omm;, 5 pum)F1 SHIMADZU
Ci5(4.6 mm X250 mm, 4.5 pm) 34 R IE
RIFIszm, 45 903K 3.

R3 BB AR AR A AR IE T
Tab. 3 Influence of high performance liquid chromatograph
and chromatographic column on the relative correction factor

A EEE h _MTRER T
SRR KER LHRLER
DIONEX Sunfire C g 1.025 2.023 0.897
UltiMate 3000 Thermo Cg 1.035 2.011 0.893
SHIMADZU Cjs 1.045 2.034 0.891
SHIMADZU  Sunfire Cg 1.035 2.018 0.901
LC-10tvp Thermo Cig 1.015 2.018 0.886
SHIMADZU Cis 1.026 2.019 0.891
Waters Sunfire Cig 1.019 2.021 0.872
2695-2489 Thermo Cig 1.018 2.025 0.862
SHIMADZU C 1.028 2.018 0.891
FIE 1.027 2.021 0.887
RSD/% 0.7 0.2 1.0

M 3 FTLAE W, R 3 6 AR
%, BEMNEZERMEH 3 WA RKEiGHE. 4
RERFTR KM A E 2R 2% RSD 43 5118 0.7%,
0.2%M1 1.0%, FHXKIERFHAAT, QAMS ]
DLHAE I SR R 4 S R . R B3 . KB T Al 4
R CRAE 4 PR B T7:, Jrikfai s,
i FH A4 58 o
253 ikiEREEES  QAMS M HIFTR &
i G I R TE R A AL, A SLIREE A % L
e P AR AR AR K FH AN DR BRI TR iR AT € A, R
FAAN [F) Y5 v RO 3 A S A 8] B 5 £ 335 4 X
FHXTOR B I A EAT B 52, 25 R 4.

F 4 AR EGOUREEAL X AE R E B ] B e

Tab. 4 Different chromatographic column chromatograph
and the influence of the relative retention time

. s " A X % B T
o TR A i b AEm R ENELE
DIONEX Sunfire Cyg 0.519 1.342 2.101
UltiMate 3000 Thermo Cg 0.512 1.344 2.100
SHIMADZU Cis 0.517 1.340 2.105
SHIMADZU Sunfire Cg 0.513 1.341 2.098
LC-10tvp Thermo Cg 0.513 1.346 2.097
SHIMADZU Cis  0.516 1.340 2.102
Waters Sunfire Cg 0.515 1.341 2.104
2695-2489 Thermo C,g 0.520 1.338 2.108
SHIMADZU Cys 0.515 1.339 2.106
FE 0.516 1.341 2.102
RSD/% 0.4 0.1 0.1
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ME 4 TR, KR ANSE, ZER.
KWy FIE R 2 R MRHE I 1A RSD 405 R
0.4%; 0.1%F1 0.1%, fWZEIR/IN, AHXT O B I ] LG
BRaE, W LA RE L&A RS -

2.6 FEAIIE

6 fHid SRR, % “2.17 TR Gk & 1F
BEAT RS, R HAMRIER QAMS THE AR
ORI SRR R . RIEMAEH R 2RO &, 4
W s,

R5 HRAMEER

Tab.5 The determination results of the samples

RIER 5 &5 H, e — SEVEAN L E i 1,
5 QAMS S5AMrEZ M TEN E S, EH RH
2 FhOr iR AT 5% OB R 2 RO T IN R
(3 i A sz ™), SRR . KM A SE B R &K
FATZAE 5N 0.999 7, 0.999 5 F10.999 8; @%
8 2 ML 4 RAR R %, 4558 RSD fHY
<0.8%, AILLIAH 2 Bl ikfg 45 RAEAR 3. @
i iR 2% 820 L QAMS 7E 1 R UKL IR IX 4 Fft i o
JoE B VPN H R A RTAT Y

. KRER G R/ SR & e /mg g KW #/mg-g EHAELFEmg g

mgg”! b QAMS b QAMS b QAMS
1 0.3124 0.9825 0.984 5 02415 0.243 5 0.098 2 0.100 2
2 0.3135 0.992 4 0.993 4 0.243 6 0.244 6 0.102 1 0.103 1
3 0.301 2 0.981 2 0.982 4 0.250 1 0.2513 09825 0.983 7
4 0.308 9 0.972°5 0.970 9 0.240 8 0.239 2 0.992 4 0.9908
5 0.3125 1.010 1 1.008 5 0.2419 0.2403 0.981 2 0.979 6
6 0.3158 0.9825 0.981 0 0.2512 0.249 7 0.983 5 0.982 0

3 -i;j- i/e pharmacological application research progress [J]. J Linyi

ARSI i g R R, AR T LR AR
MIEH %, BIGHHESH T EZ R 2015 Fhii—
BRbRE, S I [ 7R A AR 45 & 7 VR BE SR LA
B SE A TR, 5 HABSREOT AL, SRER A
KATHE S 65%. L EE M LT EXHEA X
PO AT 2K T LUE H, 7E 215, 254, 280,
327, 350 nm &H BRI, KREHE DAD il
MR OREERRIN, 4 PSS E EIRE— A
TEBRERBIUTEERESE, L, 4E52HF
Wik o 230 B = i KA VR R SE R

TE G BRI R 23 78 AL 7R, 43 0 EE B T AR
B N 1) Z2 (BRI AE X PR BA B 1R) 2 Ao vk . FERIFAS
[F) € 15 1 5 SR AR B I W) Z (B, I RSD ik %
21%MILE, LImiRERK, EEEAS, WHE
S RBR T & 24, GitEagEEER
LR AT, BT CUE PR . 17 IR R A X R B
(B EAT o3 s AL, A ZE 3/, Reak BB AR R

HAT, ADSCHRCKRH QAMS X 2 AT 1
WP, ARSI R QAMS [RII  5E 41 SR
WKL 4 FE RO, BRAER . REL AT
X4 SR R AT R R A
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