2020 4F- 4 J HoR 7 April 2020
K FHA4W Chinese Traditional Patent Medicine Vol. 42 No. 4

(127 X o, XIBE0T, SREHE, 5. AR R FRUEDS 7 BTG bR [14]  JHERE, ¥ bk, BRIERM, & ANWRE RIS A HPLC 48
WERFSE[ ], hEE2h, 2017, 48(8) . 1577-1583. SRS EES S 5 o E [J]. shokizl, 2019, 41(7) .
[13] ik &, 2, A E, % HPLC 3 W i S i A 1510-1514.
R 6 Fssr[1]. FsZy, 2018, 40(10): 2202-2205.

— W Z AR R NEE FIRSAF 8 M5

¥ fm, ZFHAE,  EXM
(AMBRYFARFIESF, #wE KM 425100)

WE: Br @ WS IFE R EE 5 PRI G, BRE . 3RS R NIBRER ., BEER, #AZ
B, FEAREE, HDE, FHYGEER ., o FMEIN S A R, Fix XY T AR BUR 5 TR Agilent TC-C 35 HE
(250 mmx4.6 mm, 5 um); ¥ BIH ZNE-0. 1% KEGER, BB VEML; AU E 1.0 mL/min; Rl P4 214, 242,
326 nm; FEIR 25 C. LA SENAR, @0 HAD 7 FOr A RGER T, ME S AR, SR 8 Al ES FRH N
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Simultaneous determination of eight constituents in Kuanzhong Shungqi Pills
by QAMS

LUO Hang, LI Hua-sheng, = WANG Wen-yuan
( College of Medicine, Yongzhou Vocational and Technical College, Yongzhou 425100, China)

ABSTRACT: AIM To establish a quantitative analysis of multi-components by single-marker ( QAMS) method
for the simultaneous content determination of hesperidin, nobiletin, tangeretin, curdione, curcumol, germacrone,
cyperotundone and «-cyperone in Kuanzhong Shungi Pills ( Cyperi Rhizoma, Citri reticulatae Pericarpium,
Curcumae Rhizoma, etc.). METHODS The analysis of methanol extract of this drug was performed on a 25 C
thermostatic Agilent TC-C 3 column (250 mmx4.6 mm, 5 pum), with the mobile phase comprising of acetonitrile-
0. 1% glacial acetic acid flowing at 1. 0 mL/min in a gradient elution manner, and the detection wavelengths were
set at 214, 242, 326 nm. Germacrone was used as an internal standard to calculate the relative correction factors of
the other seven constituents, after which the content determination was made. RESULTS  Eight constituents
showed good linear relationships within their own ranges (r=0.999 2), whose average recoveries were 96. 93% -
100. 00% with the RSDs of 0.81% —1.63%. 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
Kuanzhong Shunqi Pills.

KEY WORDS: Kuanzhong Shunqi Pills; chemical constituents; quantitative analysis of multi-components by
single-marker ( QAMS)
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eI ALH AR (BER) . BRE . AR (B
). —h (FRD) . OKRE. KRR (BER) . BT
OB FELA L ORE . WA 1 R AL,
Il PR - ] TMARAS | A5 B KT R A i 75
W, R AR, KR . RAERAE, 55
FHEMTRT . AR (BES) BT, B
SgEh, REH; WUARTE ., BREATRIRN, @9
HE; KA (B&%) WEimfess; AR (BK) .
=k (BRED) WEmATR, WHAURRE; B RITE
B, WA KRBT, ST, £47.
AR R, EKEME, 51257, WAAH,
MR TEM , WAL Z s,

gl KOLHIFNA R 2%, il 2. 28N
PMEVE R MR BATF AR, BR— oA X LA 42 1fi
VM HARAR T, 24805 A PE I B E B A0 i
FHOC T RPER T, ARSI AN RER, Wi
BAS TR B B T AR E IR LU RS SR 2
A o — I Z PR 258 0853 IR AFTE B N TE
PRECCZR, HEST N AR Ao 22 (B] A AR A% G TR
T, SUEH 1 FhRRRE . 5 TR . MR IRERR
X R, SR e 2l SRR Th 248 bR i A
() RIEFIE ,  IE Rk B VAN B, AR S e

I 2 A (B9 ) T i B0 i
oA TR, FZGRR R BT A R A . IR R AR
£, HAER (BER) ISR, AR,
T CU B E it 7 % = SVl B AR RPN il iR plllpres s
8 PR B A i, LA R 7 38 TN i i 1l 500 T i
HEPR LRI S
1 ##

Agilent 1100 %! | Waters 2690 4 7 50 AH {4 3%
I (3£ Waters 23 @) ; BP211DAG AU Hi T K
(5 [E Sartorius 2 Al ), 7 il (4t 111665-
201605, ZifE 99.8% ). FA —Fd (Ht5 111800-
201302, 4fi & 99.8% ), # K i (45 110721-
201818, 4l Jif 96.2% ), K A B ('3 100185-
201007, #iJ¥ 99.9% ) . o-F Kl (L5 110748-
201815, 4 99.7% ) XFHA& YW A o E &5 2
m K E BEOE BE; RS R R OXF ROE (it 5
PRF8063048, #4liJi¥ 98.7% ) W [ i #B3 E A Hy Bl
B ABRAF; IR R (5 18030541, 4l
JE 99.9% ) . F K& Bl (k5 18051522, 4l JF
95.5% ) X R ShIN [ b FH AR P8R B0 A B
Nl RE BREC, TR (B . = (BR1D) |
A (BEH) ., LRIE (BE*) ., BA R, 85,
858

AT KRB WA YW A AN TR EEP 25 A
FRAT], 27K MR AR A7 B 5 2 B - SCIH B L
FERNIE N, S R R R I AT G e, T
WA L (AR 100 kL E 6 g, 4S5 18080001,
18080016, 19010024 ) KU5F b mt a2 B fn A PR
ocul[ET a2, CE R EIgaE; HAREGRh
VA [EL

2 HES%R

2.1 mirH &

2.1.1 XPRIEM KEERRBUE R IR R
TR 2. FORTE  FEREE DI A B A
ou-7 PR R Xof R ot 3k e, Y T ) R B o R R 3 i) R
0.914, 0.198, 0.172, 0.318, 0.206. 0.188,
1.352, 0.474 mg/mL Ry V7 25 W, 45 K5 % W B
2.5 mLEF 50 mL &, HERmREEZE, 75,
BIfS (B Rz 4 45.7 pg/mL. JIIBEEZ £ 9.9 pg/mL.
f K& 8.6 pg/mL, FA M 15.9 pg/mL, FA
f 10.3 pe/mL, 5 S 9.4 wg/mL, 7 M # B
67.6 pg/mL, o~ 23.7 pwg/mL) .

2.1.2 flaiEl BOURE s, BEE, RS2 FR
B2.0g, BTHEFIEH T, KEMA 25 mL
B, R B, AR PR 60 min, Ve, FEE
EBRI TR, A, uE, BpAE,

2.1.3 BAPEREREW AL DT IR T2, A
il A Bk R Bz . BRFEOR | B RO PR AE N, R
“2.1.37 Wik dlRE, BENE,

2.2 EHEMAFGREREXE  Aglent TC-C g
A (250 mmx4.6 mm, 5 pwm); WiBHAHZ NG
(A) -0.1% UKEEER (B), BEEEVEM, WK 1;
WAL 1.0 mL/min; 9 % 4K 326 nm (0 ~
27.0 min, ¥ 2 H. NI PR R, K E),
214 nm (27.0~45.0 min, FHAR 8, FAE, &
ILER) T 242 nm (45.0~70.0 min, 7 P4 i
o- TR O MR 25 °C 5 HERERE 10 L, HUOW
B B L BAPERE S TGS i, AR LIRS
PEF R E , 25 1, TS R S AR AR £
RS RBIA B R B, A EEYRT L5, #Hig
PEAREIC IS B 0 35 06 T NIETF 5 000, [E

T,
2.3 FikFHER
2.3.1 KMEXRAEFZLE BEER “2.1.17 i F

X HEG I 2000 &, FR ST B 25 A% o VR B 25 1Y
6 NXTHR SN, AE “2.27 Wi & E T R
FE . DAET RIS (V) , BT R B 0 ik
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D. HREFEARBIPERE E. SR MBI P AL

LR 20 )RR 3. MR 4 FORZTE 5. HORBE 6. FHME 7. FHHAE 8. o7 B

1. hesperidin 2. nobiletin 3. tangeretin 4. curdione 5. curcumol 6. germacrone 7. cyperotundone 8. a-cyperone
1 &A% HPLC &iEE

Fig.1 HPLC chromatograms of various constituents

®1 BEEBIEE FE, ARTE, FOREE, B SER . AR, o

Tab.1 Gradient elution programs R S A H RSD 23051 1.01% . 0.67% . 1.35% .

B i/ min A ZIE/% B 0. 1% VKA /% 1.29% . 1.46% . 1.78% . 0.92% . 1.17% , % W%

0~11.0 30.0 70.0 T B,

- 0-27.0 20-0-47.0 700733, 2.3.4 RwEtEAE  HUR SR ER, o,
Zﬁijg z??zﬁ zjgiﬁ 24,6, 8. 12hTE “2.27 Wik pt T uEREN
T T e 22y " g T
9.0-70.0 5.0-30.0 28.0-70.0 B, SR PR R, MR AT,

FEAREE . 7 Ol AR | o7 R AL RSD
Ak (X) ATV, SRR 2, AIHISSTE 4pBI 0.59% | 1.02% . 1.18% . 1.05% . 1.12% .

# HIEH NI R RIF, 1.27% . 0.53% . 0.69% , FHIFKTE 12 h WEE
R2 BHSLMEXER PR

Tab.2 Linear relationships of various constituents 2.3.5 InAEMICRIRE  BUE A R S

s R : fmfz CLMIAIURGE B, BFAH, REFRIL O 03, H6) 1.0
R Y=1.062 4x10°X+1 004.3 0.9994 4. :ir?m. 25 g, WEOLGTAG3 AL, f3dl 3 Oy, B TRIEHLIHT,
JIUBRK % Y=1.355 6x109X-482.9  0.9995  0.99~24.75 REE A B A (R H . R ECR . K
fEZE  Y=8.3319x10°X+768.0  0.9992  0.86~21.50 ORI, FOREE . EH DR, FHYEEE . o
HARTE  ¥=1.224 8x10°X+973.7  0.9994  1.59~39.75 BF R BT B Wk B 43 B A 0.678., 0.144. 0.098,
HARBE  Y=1.1302x10°X-858.9  0.9996 1.03~25.75 0.182, 0.136, 0.112, 0.938, 0.322 mg/mL )
HLE  ¥=9.284 6x10°X+1060.1 0.9995  0.94~23.50 0.5. 1.0, 1.5 mlL, {f AFRAAIIA RSN 3120 H ke

FOHAERN v=1.389 6x10°X-717.2  0.999 6  6.76~169. 00

ShEA R 50% . 100% . 150% , ##% “2.1.27 IR
o-FFMIET - Y=1.019 7x10°X-33.6 0.9993  2.37~59.25

ﬁ%ﬁ%1ﬁm@m,f”ﬁr’ﬁﬁ AT R
2.3.2 MEEIRLG HEWE “2.1.17 WX WE, IFRRCR, g5, B IR E .
PSR WOE &, 78 “2.27 WEEA PRI KR R, FREE *%@H\ F B, o-
G, WIASRERCH . BRI R, MR ARTE . AW E - B m A 3 (RSD) 435114 98.32%
FARE . HDER ., FHEER . o-F MBI RSD  (1.32%) . 97.87% (1.63% ). 96.93% (1.20%) .
I35 0.66% . 0.94% . 1.15% . 1.02% . 1.05% .  98.87% (0.99%). 98.52% ( 0.81%) . 99.74%
1.23% . 0.58% . 0.72% , FMA{UEHREHIE BRI, (0.97%) . 100.00% (1.03% ). 99.03% (1.11% ),
2.3.3 EEMHRAE  BUE—HOALR, f% “2.1.27 2.4 AR ERF@E OB “2.3.17 R 4R
WUR I oAl 48 6 i, 76 “2.27 T RAWGE &, 7F 2,27 TSR T AR,
SR TR, AR BRI A DU SERCA A ER, I HAt 7 Rl Ar A XA 1E R
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Foms DA fon=f/fu= (W XA 7/ (W xA ) R &A &, A, AR ), 4558 0
(W, HNbREA R, A NARIERA, W, BRI &3,
x3 BHSENKIERTF
Tab.3 Relative correction factors of various constituents

AR IE P (AR T Chl)

Xof M i

L a s 735 5 T % AR FARRE 75 B T -7y B
1 0.887 9 0.6725 1.140 4 0.766 1 0.8338 0.673 1 0.910 5
2 0.894 4 0.684 1 1.122 4 0.775 9 0.801 5 0.6729 0.916 7
3 0.878 9 0.707 4 1.139 7 0.761 5 0.828 3 0. 660 4 0.941 8
4 0.876 6 0.684 5 1.142 0 0.759 5 0.8152 0.657 8 0.936 5
5 0.8725 0.690 8 1.088 7 0.756 0 0.8413 0.682 6 0.898 5
6 0.874 4 0.685 2 1.1152 0.758 4 0.8217 0. 668 1 0.911 4
FHME 0.880 8 0.687 4 1.124 7 0.762 9 0.823 6 0. 669 2 0.9192
RSD/% 0.98 1. 67 1.85 0.94 1.72 1.36 1.82

2.5 @AMER DI Agilent TC-C 4, Diamonsil C,;, Phenomenex C f
2.5.1 AL, @IS IER F 5 35 (250 mmx4. 6 mm, 5 um) XPAXEOER TR
W) ASZEGHEET Waters 2690, Agilent 1100 (A354%,  mi, S5RWE 4, a5 JCIH B (RSD<2.0% ),
x4 FEUSE, EIEHETENRERFHZM
Tab.4 Effects of different instruments and columns on relative correction factors

MR AL TE D 5 (AR T S5

€ Nty is - - p— - e =

BB Y JIBR R 2= Kz % AR FEARRE FbHEm oA B

Agilent 1100 Agilent TC-C g 0.881 3 0. 688 7 1.1252 0.763 7 0.824 1 0. 669 6 0.919 8

Diamonsil C g 0.896 5 0.702 8 1.147 7 0.780 1 0.8399 0.680 5 0.942 6

Phenomenex C g 0.875 0 0.676 3 1.091 6 0.759 4 0.818 7 0.654 3 0.906 7

Waters 2690 Agilent TC-Cg 0.887 5 0.689 2 1.129 1 0.767 4 0. 850 2 0.673 9 0.9215

Diamonsil C g 0.900 1 0.695 7 1.133 9 0.7715 0.833 6 0.671 8 0.9225

Phenomenex C 0.879 9 0.672 9 L1111 0.763 5 0.819 5 0.659 6 0.894 6

M — 0.886 7 0.687 6 1.123 1 0.767 6 0.8315 0. 668 3 0.917 9

RSD/% — 111 1.65 1.74 0.96 1.62 1.44 1.77

2.5.2  AS[REMAR G EX A ROE R TR m A 1.2 mL/min) XPAH XA IE B F B 52 0, 4558 0L 3%

WL T RFEABURE (0.8, 0.9, 1.0, 1.1, 5, A[AIXILIHEEN (RSD<2.0% ),
x5 ARGERREXTEINRKIERFH R
Tab.5 Effects of different volumetric flow rates on relative correction factors

A BE N T (AR Shill)

AT R/ (mL-min™!)

BBt JIBRE % i % FHAR FEAR Fr B R -7 P T
0.8 0.878 2 0.685 5 1.1227 0.760 1 0.8215 0.667 0 0.916 8
0.9 0.8819 0.693 3 1.1356 0.778 4 0.834 7 0.670 9 0.9259
1.0 0.880 6 0.689 1 1.126 9 0.766 0 0.827 5 0.669 8 0.920 0
1.1 0.873 5 0.676 7 1.1180 0.757 5 0.819 2 0.653 2 0.907 8
1.2 0.871 6 0.672 8 1.1095 0.751 8 0.816 3 0.650 7 0.905 1
T 0.877 2 0.683 5 1.1225 0.762 8 0.823 8 0.662 3 0.915 1
RSD/% 0.51 1.25 0.87 1.33 0. 89 1.45 0.94
2.5.3 AREFERXAEXNEERFAEm ALY X HAM SR S T E AL, HET “2.5.17 W

LT SRR (20, 22, 25, 27, 30 C) XA
XSERIER PR, 45503 6, RIS ICH B3¢

AR EATERE AR R B ] e, 2R LR
7, AIHITCH S EZ (RSD<2.0% ) o

My (RSD<2.0% ),
26 &b AL LSE SECh MR, SR
AEXTER R B IR1E (FRRI B 535 AR DR B B ] 22 L)
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Tab. 6 Effects of different column temperatures on relative correction factors
R AHXS R IE B (bR S5
B et JIBRE 2% i % FEAR BN 5 B T -7 B
20 0.8819 0.678 3 11127 0.756 9 0.823 6 0.652 7 0.9122
22 0.885 7 0. 686 1 11211 0.764 3 0.830 5 0. 668 9 0.917 9
25 0.887 1 0.6859 1.1219 0.765 2 0.830 1 0.665 7 0.919 5
27 0. 886 4 0.686 7 1.123 5 0.760 1 0.8327 0. 660 3 0.918 7
30 0.890 2 0. 695 2 1.1229 0.778 1 0.829 5 0.673 1 0.925 4
FHE 0.886 3 0. 686 4 1.120 4 0.764 9 0.829 3 0. 664 1 0.918 7
RSD/% 0.34 0.87 0.39 1.06 0.41 1.19 0.51
F7 AEMLEE. BIEEITE YR B B E R
Tab.7 Effects of different instruments and columns on relative retention time
N . AR O B I TE] ( AR S5 )
& A — - p— - - -
R IR B 2% Kz % AR FEAREE FfHaE oA B
Agilent 1100 Agilent TC-C g 0.370 8 0.480 2 0.588 1 0.780 5 0.8859 1.2253 1.359 7
Diamonsil C g 0.369 1 0.473 9 0.584 3 0.778 6 0.878 3 1.220 7 1.356 4
Phenomenex C 4 0.3757 0.486 4 0.591 7 0.784 2 0.889 6 1.2275 1.362 8
Waters 2690 Agilent TC-C g 0.3726 0.4819 0.589 2 0.782 6 0.887 1 1.226 9 1.3615
Diamonsil C g 0.370 1 0.478 3 0.586 9 0.781 1 0.884 5 1.223 4 1.3586
Phenomenex C g 0.379 2 0.489 1 0.593 2 0.789 3 0.895 6 1.2342 1.3659
S — 0.3729 0.481 6 0.588 9 0.7827 0. 886 8 1.226 3 1.360 8
RSD/% — 1.03 1. 14 0.55 0.48 0. 65 0.37 0.25

TR SR, S5 RILE 8, Al 2 Bl Ik TS 4S

R [AHXERZE (RAD) <2.0% ],

x8 BHASHEMNELR (mg/g)

Tab. 8 Results of content determination of various constituents (mg/g)

N 18080001 18080016 19010024
ShbREE —ZEE S RAD/% ShRREE S —ZIEE S RAD/% Ak —ZPEE RAD/%
i 0.114 — — 0.122 — — 0. 106 — —
R 0.679 0. 686 0.51 0. 615 0. 627 0.97 0.714 0. 698 1.13
JIBR R 2% 0. 142 0. 145 1.05 0.129 0.131 0.77 0. 160 0.156 1.27
Kk # 0. 098 0. 096 1.03 0.111 0.109 0.91 0. 085 0.083 1.19
FA 0.181 0.185 1.09 0. 205 0.201 0.99 0.156 0.157 0.32
FEARRE 0.137 0.136 0.37 0.126 0.123 1.20 0.150 0. 146 1.35
75 B 47 T 0.936 0. 921 0. 81 1.017 1.029 0.59 0. 848 0. 856 0.47
-7 B 0.322 0.328 0.92 0. 352 0. 347 0.72 0.291 0. 296 0.85
3 it SIS RIS RS, WIEXIRR, B A IE .
3.1 GaERETERE KLERGRMEAN 4 &R

[ 2230 g HPO A AL 4% B - TR, (HRBLR
[FAAS . Cnbil ™ AR R i R 22 25 S d ik, MELIXT
ORI TEA T UERR 7 AR CR B B (R TR S 45 1
Fasg, AIEI ST H RSD ¥/NT 2. 0% , il 4
FE R HZ T ik A T kg

3.2 AEHMMAmE ALEHBET MK, 2
5.0.1% H R, ZI5-0. 1% BER™ . Z15-0. 1% vk
fitifig > R ERK T R MR R, HERA
WA . AR G RIEN, KL
1 -0. 1% VKPR Ve I 23 5 38O R B A, Rt O W
TR AL, BRAH R HAE A, R £ Al

S U ST I 25 Dk ) A 00
BT NIBRECR | R R, R
B, W HMR AT oMY S A, FEE
SRR % O DO /T o B D o G
RENL, FHMRESE R R B ATk, 452 3%
W, BORARAERIE, A RMER, AL, "
T AT P, by e DA 2 5 B
MSHKE
SE K.
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WE. BM @7 HPLC AR /NLEREAL (BREC . A2, JEANE) 4 Flia A, Bk 22 iR
WA AR Welch Ultimate Cq 435 FE (250 mmx4.6 mm, 5 wm); i s AH -0, 3% B R, B UEMG; (AR &
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Simultaneous determination of four constituents in Xiao’ er Xiangju Pills
by HPLC

YANG Lu'?*,  WANG Li-qiong’,  SHUI Pi-xian'"
(1. College of Pharmacy, Southwest Medical University, Luzhou 646000, China; 2. Leshan Municipal Depachment for Food and Drug Supervision and
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ABSTRACT:. AIM To establish an HPLC method for the simultaneous content determination of four constituents

WFEBEHA: 2019-11-12
EEBAN. B B (1989—), &, Wh2hil, 255 IEEFEE TAE, Tel: 18090390162, E-mail; 475124846@ qq.com
«BEEE. BIAL (1967—), B, 2z, WitAESI, AHEHZGHBIE, E-mail: spx6702@ 163.com

862



