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W E. BW BV ESMES S —Z I (HPLC-QAMS) VE[RIBFIAE & 58 A ebng A, W EMRE . hhR s &, B
B IBRR R MR, 24 WA BN A FIH 32 4 —S0s i B 7. Ak R Agilent HC C #2154 (250 mm X
4.6 mm, 5um), BN LNE-0.05% BERRVER, BHIEVERL: KK N 210 nm (G B RIS L) R 296 nm (it F2 %5
T B N 2. R, ZAREIGE A M P REEL A @ T B AR E 1.0 mL/min; #FFEE 10 pL;
FEIRL 30 °Co #HATRBPEIRE. RMRRFHE . BEERE . R, EEulie. mEEEERRE. DEET NS
W, BEIER ST ST MEEET. NBRE R, WAR. AR A R R & A R B
XL IEH T (RCFY, MR SRS R s Mhpli /& &, RIS 40 Rik 1M 5 45 R dk 47 b e, 50 E 1% 07 v& 1 nl 47
Mo SR RO, WM. MESEEET. BEE. NRER. WO, 2T HEE R A R AL 505 55 B &
IR B T ) £k PR B2 N 6.54~163.500 2.27~56.75. 8.16~204.00. 17.95~448.75. 1.88~47.00. 0.54~13.50.
1.48~37.00 f1 0.76~19.00 ug/mL (r {H ¥t F 0.999 1~0.999 8); ¥ i £ [ i Z & RSD {H 43 7l 4 99.85% (0.76%) -
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Determination of harpagide, harpagoside, narirutin, hesperidin, nobiletin,
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Abstract: Objective To develop an HPLC-QAMS method for simultaneous determination of harpagide, harpagoside, narirutin,
hesperidin, nobiletin, tangeretin, methylophiopogonanone A and methylophiopogonanone B in Jinguo Hanpian. Methods The
determination was performed on an Agilent HC C,; column(250 mm x 4.6 mm, 5 um) with gradient elution, and the mobile phase
consisted of acetonitrile-0.05% phosphoric acid at the flow rate of 1.0 mL/min. The detection wavelengths were set at 210 nm for
harpagide and harpagoside, 296 nm for narirutin, hesperidin, nobiletin, tangeretin, methylophiopogonanone A and
methylophiopogonanone B. The column temperature was set at 30 °C, and the injection volume was 10 pL.Using hesperidin as an

internal standard, the relative correction factor (RCF) of harpagide, harpagoside, narirutin, nobiletin, tangeretin,

Yrks HEA: 2021-03-02
EEWAB: LARA T EARHL R R RITTH (2019-0449)
B—1EH: 2551976, Lo, AR, B AT 2500 , 5 5277 17 R 2540 o0 A S S &A%l Tel: (054608087835  E-mail: gtjj39697@163.com



$F44% FEH 202191 %!5-'%4-'[4% Drug Evaluation Research  Vol. 44 No.9 September 2021 - 1917 -

methylophiopogonanone A and methylophiopogonanone B were calculated. The RCFs value were used to calculate the contents of
eight components in Jinguo Hanpian, and compared with the results of the external standard method (ESM) to verify the feasibility of
the method. Results The linear range was 6.54—163.50 pg/mL for harpagide, 2.27—56.75 pg/mL for harpagoside, 8.16—204.00 pg/mL
for narirutin, 17.95—448.75 pg/mL for hesperidin, 1.88—47.00 pg/mL for nobiletin, 0.54—13.50 pg/mL for tangeretin, 1.48—37.00
pg/mL for methylophiopogonanone A, 0.76—19.00 pg/mL for methylophiopogonanone B (» = 0.999 1—0.999 8). The average
recovery and RSD were 99.85% (0.76%), 97.62% (1.07%), 100.09% (0.64%), 99.80% (0.71%), 97.48% (1.44%), 98.25% (1.60%),
96.90% (1.03%) and 96.87% (1.31%). Significant difference weren't found between the calculated value of HPLC-QAMS method
and the measured value of external standard method. Conclusion The HPLC-QAMS is simple, effective and accurate, which can be

used for simultaneous determination of multi-index component in Jinguo Hanpian, and it can provide reference for the increase of

quality control method of Jinguo Hanpian.

Key words: Jinguo Hanpian; HPLC-QAMS; RCF; harpagide; harpagoside; narirutin; hesperidin; nobiletin; tangeretin;

methylophiopogonanone A; methylophiopogonanone B
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R 2 FRHUNG ELE n B R A R
HONBRBE 2= R AL 3R 2 & AL B e I A F 2
A U T B R RS B 50% R A3
FEE T T 1,308 mg. W EL R EF 0.454 mg Al
ZAET 1.632 mg M 3.590 mg. )1 725 0.376 mg.
W43 0.108 mg. 22 & LB L il A 0.296 mg Al HH
R AR B 0.152 mg VR & X 18 5 &
Mo KEEWEL _ER % 2.5 mL & 50 mL &+,
F 50% FH RS 58 25 22 200 B2, o 49 TR 6 %o B 0 R (i
A 65.4 pg/mL W AR 22.7 pg/mL il 7 22 &1
81.6 ug/mLAE R 179.5 pg/mL. )1 R % 18.8 pg/mL.
WL 5.4 pg/mL 2 4 B Lt i A 14.8 pg/mL Al
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Agilent HC C f£13%41:(250 mm X 4.6 mm,5 um), f1:
1630 °C 5 RBNAH : 2 J5-0.05% M R 1 L, 6 155 0l it A2
B3 1, AR AR VB 1.0 mL/min A8 90 9% K 43 i
210 nm (0~ 17 min £ I i B2 000G B2 42 45 OB AN
296 nm(17~55 min f A R 25 8 8 8 B2 )1 R
FEE WL 3 FE A R e e A R R & A
i I B 3ERE R 10 pLo FE B 2.1 T
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Table 1 Gradient elution procedure of mobile phase

t/min 2 1% 0.05% W BRI /%6
0~11 12.0 88.0
11~17 12.0>24.0 88.0—>76.0
17~33 24.0—65.0 76.0—>35.0
33~46 65.0>80.0 35.0>20.0
46~55 80.0—>12.0 20.0—>88.0

24 ZMRREE

i B W 2.1 T T YR A R T % 947.0.1..0.5
1.0.1.5.2.0.2.5 mL, 43 5l & T 20 mL & i,
50% HEAR B 2 2 B2, 145 FR 5 TR 6 0 Rl VA
K52 B _E IR A% 10 pL, 7 N HPLC X FR BEFEAG:
Tg B e ELARE A A R R
RGO R EAHEEGI AP EEL AR
S 3 i B IR U TR AR, LA Vg T AR 0] o B R B AT S
(=19, 1525 2H 43 [21 3 5 FE NG 1 E L (3R 2D
25 HBEERR

i 25 W B 5 200316 1 4 3 A 16 TR — 4 1%
B VAR 10 pL, 7 N HPLC A3 rh HEREAS I s (4
W BT A R A R R )IRR R AL
2 A PR T e I A FH R 6 57 A 5 1 e S B 1)

L, H AT RE 6 UG, TH AT 8 Bl 43 U4 THI AL ) RSD

85 73 5 N 0.82%- 1.06%- 0.69%- 0.53%- 1.10%-
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0 10 20 30 40 50
t/min

1P S 5 2-Py LAY s 3 e 5 1 5 4- 08 BT 5 5- )1 BR B 3K s A AL
HT-RA WG A 8- IR & A 57 H I B A-IR-& X [
it s B- R R A s C- X B Bk Al s D-BR BB P B il S B-
FAPIESH A
1-harpagide ; 2-harpagoside ; 3-narirutin ; 4-hesperidin ; 5-nobiletin ; 6-
tangeretin ; 7-methylophiopogonanone A ; 8-methylophiopogonanone
B A-mixed reference substances ; B-Jinguo Hanpian ; C-sample with-
out of Scrophulariae Radix ; D-sample without of Citri Reticulatae
Pericarpium ; E-sample without of Ophiopogonis Radix
1 RAXR AR A HPLC BifE
Fig.1 HPLC chromatogram of mixed reference substanc-
es and samples

1.23%+0.99%+1.15%.
2.6 FTREMIAE

Bt 5 200316 45 52 Fv 8] — ik v
T0.2.4.8.16.24 h & K5 % W A 10 uL ¥ AN HPLC
ACH R REAS DU G L e BB A R S A R
BB 2 WAL 3 22 A& AL B b I A F0 R ik 2
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Table 2 Linear ranges, regression equations and correlation coefficients of eight components in Jinguo Hanpian

EY EVEWEE LPEVEE/ (ug'mL D r
M A Y=2.269 8 X 10° X+1 091.4 6.54~163.50 0.999 3
AR Y=1.924 3X10° X+993.3 2.27~56.75 0.999 6
Tl B 2 A 1 Y=2.774 8 X 10° X—859.8 8.16~204.00 0.999 1
T Rz Y=1.4823X10° X+1 086.2 17.95~448.75 0.999 7
5 7 25 Y=1.707 2X 10° X—640.7 1.88~47.00 0.999 4
AN Y=6.874 7X10° X+353.0 0.54~13.50 0.999 8
22 A LTI A Y=1.229 8 X 10°X—1259.2 1.48~37.00 0.999 1
HELZX AmATHEB  Y=8.8933X10°X+797.7 0.76~19.00 0.999 4

A A S B AR . S S A A R
24 h RS, I B EF I AR LM B A R Y
B ONBR B 2= R4 22 & AL B be i A F0 R L 7
2 A e e T B U THI AR Y RSDE 73 i 8 0.95%
1.13%-.0.81%.0.58%+1.30%+1.29%-1.04%1.32%.
27 EEMHRAE

It 5 200316 F <5 2R & 1 40k 6 1, $%22.27 T
7 A B S R, RS R 10 pL VR
HPLC {3 Hp 3 B I 0 (0 3F s AR T Wi 25 &
T R IR E R AR ELSHF R A
AR B2 & Z A 5 B B g AR, I A
S EE. 8F S & &M RSD 4l A
1.28% . 1.41%. 1.17%+ 1.05% . 1.79% . 0.87% -
1.68% 0.80% .
2.8 MNEEEERIRE

BT e L e R A S E B
HOIBR R R R A PR be i A I 2
A AR B A =S 8200316 &R T
k3 9 1, B 29 1.0 g, AL 53 18 3 41, K %5 I TR
A 0 I8 B VA U CRS ELEF 0.708 mg/mL. Wy AR
0.242 mg/mL. #ll j¢ 2% 7% # 0.836 mg/mL. 1 % 1
1.952 mg/mL. JI| Bk % % 0.198 mg/mL. & 40 &
0.056 mg/mL .\ 2 4 F B 55 Le il A 0.150 mg/mL . !
FE o K~ A B 0.088 mg/mL)0.8.1.0.1.2 mL
308, FEAE €2.27 T 75 v Ak HE A3 0 R AR S
VO K 25 B SR VA VA 10 uL v N HPLC X A, 3
FEAG WU oy B oy AR Al B 2 A R B L)1
MR R R A R  A R 2 &
S S R B VT AR, T LA 8 B R 4 (S 3
FE [ Yl Z (RSD) 43 4l 4 99.85% (0.76%) -
97.62% (1.07%)  100.09% (0.64%)  99.80% (0.71%) +
97.48% (1.44%) .98.25% (1.60%) +96.90% (1.03%)
96.87%(1.31%) .
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R N bR kA s 3 I ARER AR AR I 1 3 AN 2400 4
ATH AT S B e CR A B S ) R
RGO R EAREEGIMAMPELZL AR
S B RCF(% 3).
2.10 RCFAM4ELE

R B W 2.1 T T VA6 BRI 10 pLvEA
HPLC {1, JEFEAS U ne B 0 EL AR il 25
SN AN S AN SN GRS g o TN
TR 7 & A i S S BT AR , 43 0l ) b
XN [A HPLC X (Agilent 1200 % F1 Waters 2695 %)
% #: (Agilent HC C,,~ Waters Xbridge C,,~ CNW
Athena C,) /AR E(0.8.0.9.1.0.1.1.1.2 mL/min) I
FE#R (28129303132 °C) % Fr 2 57 /) RCF FI52 10 .
AN RIS 2% S 18 4 2 1F 1 i TS S AR A
A IBRE 2= WAL 22 A W R T e i A
B & A I B T3 RCF 43 7] 8 0.644 4.
0.764 6.0.526 3.0.865 0.2.139 0.1.199 5.1.656 8,
RSD 143 1 4 1.49%1.36%+ 1.83%+ 1.45%1.17%-
1.49%- 1.09%; A [F] 46 #2526 14 T & B o 7 3
RCF 43 514 0.642 3.0.762 7.0.531 3.0.862 1.2.144
7.1.196 7.1.654 2, RSD {H 4 7l A 1.63%- 1.49%.
1.79%+ 1.68%- 1.42% 1.81%- 1.33%; A~ [&] ¥ 76, 46 14
T & B ¥ RCF 4351124 0.655 1.0.770 6.0.535 8.
0.865 1.2.143 4.1.205 6. 1.663 2, RSD 18 4> %l J
1.74%-1.54%1.89%+1.53%+0.90%- 1.30%- 1.24%,
FE WA TR A O35 AT AR AR U & AR IR T BT 4 ST
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Table 3 RCFs of components with Hesperidin as internal reference substance
. RCF
e WM mEHE  MEEEET ONERER RAR RATEEEA PREL AN B
1 0.639 1 0.764 1 0.524 5 0.848 0 2.0858 1.1856 1.646 0
2 0.634 5 0.750 7 0.524 3 0.859 8 2.1343 1.184 8 1.6329
3 0.659 5 0.772 3 0.530 8 0.876 3 2.169 2 1.222 4 1.665 3
4 0.665 3 0.777 3 0.548 7 0.876 0 2.1514 1.222 4 1.692 0
5 0.648 0 0.777 4 0.5314 0.860 1 2.1679 1.187 0 1.657 8
6 0.6519 0.763 7 0.532'1 0.870 3 2.146 7 1.2105 1.663 1
T fE 0.649 7 0.767 6 0.5320 0.865 1 2.1426 1.202 1 1.659°5
RSD/% 1.80 1.33 1.67 1.28 1.44 1.53 1.21

(1) RCF JG i 35 52 1)
2.1 BRtteaiaikiEsd i

5 W 43 £ 1% 068 11 W B %€ £ HPLC-QAMS
ATAT M A JE Tl R 28 W 2. 17 T VR A 0t TR A R
10 uL 7 N HPLC A R EREA I, 10 SR i B8 L 0 B
M AR R A IR R AR X
FH 8 B e ) AR PR R 5 2 0 e BT B S 1 )
R B R T, SR A OGS O B BT TR0 (RRT, 457 0 s 43 F
B BF 0] B LA N 23 40 0 B B (] ) 36 %) €8 15 g 0 AT 8
fr, g5 R WK 4,
2.12 HPLC-QAMS’i5 ESM I E LRI EL AR

W3 k& IR i@ &, 342,27 TR kb 2 77 72l
2 AL VAT RS B B 10 pL v N HPLC X A, 3t
FEAG WU o B oy AR el B 2 A R B LI
MR 25 IR AR A R B el A R B 22 &
2 S R B Vg AR, 43 i SR F ESM R HPLC-
QAMS VE TH G ELF e LT Rk B = A
IS TS R SRSyl RS 5
XA BAERBISE, &R IEKS. 2F 5k

1300 & B & B A B2 2 5, U 1% QAMS ¥
I T8 G B2 R oh B e T L s TR kR 2T
P R 1 IR B 2= A 40 3R 22 4 F B e i A FH HR
B A A i B HER AT
3 g
3.1 HNIERRASYIRIERE
EREFHELS MWW R EL KTS .4
Vo2 W JRE DR MRV TR ECATLT B, 7 T X B E
T LR B, B TR AR, B ) A
F5 A T IS O, FE VD S 2R B E i 25 AR
A 25 S, T R I A It R S, RO 2
VO IRVE AR IR BRI, K 72 2l AU
A i AR R A R SRR, B R 2 .
A ILZR, LLIA 77 [ AR I8 S0 1) I PR TG 97 3K
o KBTS b 24 i & b &4 ik HOE 3 By
T 2 X2 A R AE B Oy e B S R 2
2 AT G Gy 22 A R TR I AR R i 5 A
T SR B LA R 2R B BT R A
B BRI R G 40 % O e ) H A

F4 FEMNEEBIEEEHSHRRT

Table 4 RRT of components on different instruments and columns

RRT
X% o b . o . _ FARH HIEL A
M A MM MR EEE JIREE WMAR SERA RSB
Agilent 1200 Agilent HC C; 0.508 8 0.657 1 0.898 2 1.1460 12633  1.5664 1.856 4
Waters Xbridge C;;  0.517 0 0.660 9 09114 1.1659 12799  1.5930 1.8822
CNW Athena C,; 0.492 5 0.647 3 0.878 6 1.123 1 12456  1.5326 1.8305
Waters 2695 Agilent HC Cyq 0.500 4 0.6518 0.890 2 1.1375 12518 15507 1.849 7
Waters Xbridge C,s  0.506 9 0.652 2 0.905 8 1.1522 12604 15718 1.865 0
CNW Athena C,q 0.499 1 0.653 6 0.887 9 1.1380  1.2583  1.5403 1.844 7
F¥ME 0.504 1 0.653 8 0.895 4 1.143 8 1.2599 1.559 1 1.854 7
RSD/% 1.71 0.72 1.36 1.28 0.93 1.43 0.96
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&5 HPLC-QAMS5ESMMlB&REZHFHSMBEERINEE (n=3)
Table 5 Content results of eight active components in Jinguo Hanpian by ESM and HPLC-QAMS method(7=3)

T e HF e e E AR Tilt e 25 B8
fit5
ESM/  QAMS/ RAD/ ESM/ QAMS/ o, ESM/ QAMS/ o, ESM/  QAMS/ ...,
(mgg D (mgg D % (mgg D (mgg D (mgg D (mgg (mgg D (mggH
200316  1.957 — — 0.715 0.703 0.85 0.249 0.253 0.8 0.831 0.819 0.73
200522 1.569 — — 0.857 0.841 0.94 0.297 0.292 0.85 0.666 0.673 0.52
200701 1.816 — — 0.573 0.58 0.61 0.271 0.276 0.91 0.994 0.972 1.12
IR B 2% FEa xR A LTI A B & — A i B
fit5
ESM/  QAMS/ RAD/ ESM/ QAMS/ o, ESM/ QAMS/ o, ESM/  QAMS/ ...,
(mgg D (mgg H % (mgg D (mgg " (mgg D (mgg D (mgg D (mggH

200316 0.194 0.198 1.02  0.056 0.057 0.88
200522 0.217 0.223 1.36  0.063 0.062 0.80

200701  0.231 0.228 0.65  0.046 0.047

0.152 0.155 0.98 0.089 0.091 1.11
0.123 0.125 0.81 0.095 0.093 1.06
0.180 0.178 0.56 0.073 0.074 0.68

57, TR 6 B B A , o 2 B, H U
BN JE IR B AR AN S, DU N 2 T A 4
RO R AR R IR S KR .
3.2 mahtEREK&EEEEENRK

T BN AH B3 B0 H AR BA v A I e
NEEL, RPN L HE R T HEE-K SHE-K L 2
JE-0.1% H B | 2 JE-0.1% B B I5 W™« & % -
0.05% Tl B i i S sl A A & 5 DA H A5 23 i B
WS AR E Rh B S R IR R A
ROEX PRI AR REEL A m R B
WE TR | 5 A0 A1 €0 15 U 43 9 | ik 2 e 5 DA Rkl
I 55 AR bR, X B AH HEAT A A AL, B 240 e DA
Z-0.05% Tl B Vs T I s A e B2 1 A of B2 e it
Ll 45156 ey B ey B EF A B 2 A A R R )
PRI 2 R R ARl A R 2 4
2 SR B AT R E . FEXT SR kAT IR
HRUI , A8 RO B B 751 (95% L%  FR R 1. 70%
figt 210 50% FH ST LR 7R R BRI A B I Y 2
Fh P HCy 20 DL K FR BR8] 1530245 min #3547 %t Lt
gz, DG L e EAR A R S )
MR R GO R EAH B A MR LA
S S B R HORCR DL R A 5 A A 2 g 4
B » e 2016 HY 50% RS HE A5 A 2 30 min g f (42
i
33 AENEHERSH

S E 45 B R, HPLC-QAMS =i H M 5
ESM S E T W st 22 53 , 2 WAt 5% 22 57 1) HPLC-
QAMS VL &5 et , vT T & 1 & Fhg L7 ng
ELAR T Al R 25 B B A I PR R AL
A FRBL B LR A FI R 2R 22 & A s R 5l B & &2 1
I) B 00 5 5 ) P SR A, e okt 5% il S AR AE —

FRAtL ) 22 57t , JC G LR b B S A 1 2 A Y 5
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