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Simultaneous Determination of the Contents of Three Kinds of Capsaicinoid in
Tibetan Medicine Capsicum Frutescens L. by QAMS

Guo Linong', Cui Gan’, Liu Jie', Ma Shuangcheng', Zan Ke'", Zheng Jian'~ (1. National Institutes for Food and
Drug Control, Beijing 100050, China; 2. School of Traditional Chinese Medicine, Capital Medical University,
Beijing 100069, China)

Abstract Objective: To establish a quantitative analysis of multi-components by single marker (QAMS) for
determination of the contents of three kinds of capsaicinoid in Tibetan medicine Capsicum frutescens L., and to
discuss application of QAMS in quality control of ethnic medicines. Methods: The method of UPLC was used
with a Waters ACQUITY BEH C18 (2.1 mmx100 mm, 1.7 pm) column. The mobile phase was composed of
acetonitrile-water (50 : 50) with isocratic elution at the flow rate of 0.2 mL - min". The detection wavelength
was 280 nm, column temperature was 30 C , and the injection volume was 1 pL. Capsaicin was selected as an

internal standard to establish the relative correction factors (RCFs) of dihydrocapsaicin and nordihydrocapsaicin
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with reference to capsaicin respectively. Both external standard method (ESM) and QAMS were employed for
the determination of the contents of three kinds of capsaicinoid. Meanwhile, relative standard deviation (RSD)
and Pearson coefficient between QAMS and ESM were analyzed to evaluate QAMS. Results: There were good
linearity in the range of 2.21-22.1 ng for nordihydrocapsaicin, 8.96-89.6 ng for capsaicin, and 3.75-37.5 ng for
dihydrocapsaicin, respectively. RCFs of nordihydrocapsaicin and dihydrocapsaicin with reference to capsaicin
were 0.970 and 1.159, respectively, and repeatability was good in different experimental conditions (RSD <
3.0%). There were no significant differences between the quantitative results of the two methods. The contents
of nordihydrocapsaicin, capsaicin and dihydrocapsaicin in 10 batches of samples of Capsicum frutescens L. were
0.0281%-0.0534%, 0.258%-0.389% and 0.115%-0.209%, respectively. Conclusion: QAMS method is feasible
and credible, which can be used to determine three kinds of capsaicinoid in Capsicum frutescens L. and can be
applied as a new strategy and method for the quality control of ethnic medicines.

Keywords: Tibetan medicine; Capsicum frutescens L.; nordihydrocapsaicin; capsaicin; dihydrocapsaicin;
QAMS; UPLC
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SO s ACEUTICALARAIRS

zhgysh



FEHE 2017 7H $£31% £7H

763

R2 HMEXEZSHAMENZSHRMEMNENKRERF

HEREARR /L S i s et Sowiwx 1 —minr

0.2 0.969 1.168
0.5 0.966 1.163
0.8 0.963 1.161
1.0 0.975 1.155
2.0 0.976 1.150
Iy 0.970 1.159
RSD/% 0.58 0.61
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& H0.031% . 0.389%4110.206% , RSD4y
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WA —HEE R SRR (15 M) &
0.25 g, dtofny, HEEWE, HHlEEIEHIEIET,
K2 IR B MR — S E20.0806 mg + mL™, B
B Z0.948 mg + mL™', & BHE0.502 mg * mL™
B X BB VA TS 1 mL, PR S I A R - PO A
(1:1) IBEHW22 mL, & T#EAER “2.137 9
Tyl g AW, M, TR DR, 2
RILER3 ~ K5,

®3 BEZSHEMERNEEYERXELER (n=6)

PR / P h R / A / LGS = [ / Pl / RSD/
g mg mg mg % % %

0.2506 0.0777 0.0806 0.1566 97.89
0.2513 0.0779 0.0806 0.1586 100.12
0.2508 0.0777 0.0806 0.1572 98.64

97.77 1.73
0.2514 0.0779 0.0806 0.1548 95.41
0.2489 0.0772 0.0806 0.1564 98.26
0.2494 0.0773 0.0806 0.1549 96.28
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®4 HEMEAMELKRRBER (1=6)
" R/ A/ M/ [l / PR / RSD/
e /g
mg mg mg %o %o %
0.2506 0.9748 0.948 1.9088 98.52
0.2513 0.9776 0.948 1.9235 99.78
0.2508 0.9756 0.948 1.9136 98.95
98.06 1.28
0.2514 0.9779 0.948 1.9015 97.43
0.2489 0.9682 0.948 1.8812 96.31
0.2494 0.9702 0.948 1.8935 97.39
x5 “SEHMEMMELCKEIXIGER (n=6)
PREEL / FEAh R/ JAE / Mg/ g / SRR / RSD/
g mg mg mg % % %
0.2506 0.5162 0.502 1.0058 97.53
0.2513 0.5177 0.502 1.0154 99.14
0.2508 0.5166 0.502 1.0025 96.79
98.12 1.22
0.2514 0.5179 0.502 1.0098 97.99
0.2489 0.5127 0.502 1.0145 99.96
0.2494 0.5138 0.502 1.0023 97.31
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mm x 100 mm, 1.6 wm) , Waters ACQUITY HSS T3
C18 (2.1 mm x 100 mm, 1.8 pm), Agilent ZORBAX
Eclipse Plus C18 (2.1 mmx 100 mm, 1.8 }Lm) s
ZORBAX Eclipse Plus C18 (2.1 mm x 100 mm, 1.8
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TRV B R R, WLk,
222 FEKEHL

KA ST B — I Z PR 8 T I 2 SR E
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mm x 100 mm, 1.7 pwm) gt , JETIE,
SR RT ., ARLEE NP RCFAEZEAK,
RSD<0.6%, V%7 i R 4.
2.3 FNAED BIEIERRE AL

A A A X PR B B[R] AR A7 1 D 2 e i 06 1)
B, GRS, mESAIH, AR5 RS A R
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2.4 —MEIEESIMRENESROLLE

R W O A A L, TEA SRR
AT, MRE . RAH—M LIk 5 MR ki3
IR AR B SRR L R ER R SR R (1)
S, R, RAISPSS19.05 41 5E 2F

5 ¥k B B SRR I AU BARR & 2

Pearson 240, A5 HFH, 20 5 ik Biril (1) 5 1 AH
RLRE AR v 5 D B dak TR] B AR b 7 A 2 DN 7E 3 %
DA, RBI2F0 5 Bk AR ) & IR 25 M 1 5 s AN
FETE R E 22 5, — I ZPEEAE /K BB AUR h
(9 8 IS AT AT Y

®6 AREBEEMMENEHENKERF

AR IE A 7
& g
Sotne s v~ S~z

Thermo Ulitimate 3000 Waters ACQUITY BEH C18 0.964 1.154

Waters CORTECS C18 0.966 1.152

Waters ACQUITY HSS C18 0.969 1.161

ZORBAX Eclipse Plus C18 0.962 1.162

ZORBAX SB C18 0.955 1.157

Waters H-Class Waters ACQUITY BEH C18 0.976 1.169

ZORBAX Eclipse Plus C18 0.971 1.163

FEIME 0.966 1.160

RSD/% 0.70 0.50
x7 AEERENSHEINEERF
FHE 1 FHE 2
PR /L
S one v Stz sz S otine v Sowwon 1 —ammn
0.2 0.956 1.145 0.955 1.148
0.5 0.968 1.152 0.966 1.158
1.0 0.967 1.159 0.964 1.154
1.5 0.963 1.147 0.969 1.159
2.0 0.961 1.157 0.961 1.151
FEIH 0.963 1.152 0.963 1.154
RSD/% 0.50 0.52 0.55 0.40
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x8 AR EMERIEET BIRAS BIHEXT (R B B (8]

ARXS LR B2 I )
(e ik
Al e s~z Al gz 1 i
Thermo Ulitimate 3000 Waters ACQUITY BEH C18 1.10 0.66
Waters CORTECS C18 1.05 0.70
Waters ACQUITY HSS C18 1.09 0.68
ZORBAX Eclipse Plus C18 1.07 0.69
ZORBAX SB C18 1.06 0.65
Waters H-Class Waters ACQUITY BEH C18 1.08 0.67
ZORBAX Eclipse Plus C18 1.06 0.69
SERE 1.07 0.68
RSD/% 1.68 2.57
% 9 4MRiE (ESM) F1—illLiEi% (QAMS) MUTE/INKER 1 3 FhBRHUE AL 4 B L8 P
R — SRR BGTES AR
G g fit
ESM QAMS  RSD ESM ESM QAMS RSD
1 SR LB 20160701 0.0302 0.0310  1.85 0.389 0.200 0.206 2.09
2 S E SR 20160702 0.0272 0.0281 230 0.351 0.181 0.187 2.31
3 LLMIANIH T 20160703 0.0297  0.0304  1.65 0.362 0.190 0.195 1.84
4 FARTIDL L7 il 20160704 0.0349  0.0355 121 0.383 0.192 0.197 1.82
5 HH T T S 20160801 0.0324  0.0331 151 0.364 0.205 0.209 1.37
6 I 76 77 i f B 20160802 0.0275 0.0281 1.53 0.361 0.184 0.190 2.27
7 TE NP1 H 20160803 0.0526  0.0534 107 0.285 0.187 0.193 2.23
8 pez TSI P=Y 20160901 0.0507  0.0513  0.83 0.330 0.198 0.204 2.11
9 KI5 20160902 0.0394  0.0401 125 0.277 0.139 0.143 2.01
10 REMENARER 20160903 0.0334  0.0342  1.67 0.258 0.111 0.115 2.50
Pearson 0.999 1.000
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