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Simultaneous Determination of Six Components in Toddalia Asiatica Using Quantitative Analysis of Multi-
Components by Single-Marker (QAMS) Method
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ZHANG Lei" (1. Guangzhou University of Chinese Medicine, Guangzhou, Guangdong 510006, China; 2. Guangzhou Huashang
College , Guangzhou , Guangdong 511300, China )

ABSTRACT: OBJECTIVE To develop a quantitative analysis of multi - components by single - marker (QAMS) method for
simultaneous determination of six major components (nitidine chloride, chelerythrine, hesperidin, zanthoxylumol, dictamnine and
pimpinellin) in Toddalia asiatica. METHODS A reversed - phase high - performance liquid chromatography (HPLC) method was
adopted using a Waters Symmetry C,; column (250 mm X 4.6 mm, 5 pm). The mobile phase consisted of 0.1% formic acid aqueous
solution and acetonitrile (containing 0.1% formic acid) with gradient elution. The flow rate was set at 0.8 mL-min™, the detection
wavelength was 280 nm, and the column temperature was maintained at 30 ‘C. Taking hesperidin as the reference standard, relative
correction factors (RCFs) of the other five components were determined , and the contents of the six major components were calculated.
The accuracy and feasibility of the QAMS method were verified by investigating the robustness of RCFs and comparing the results with
those obtained by the external standard method. RESULTS  Within the linear range, the RCFs of nitidine chloride, chelerythrine,
zanthoxylumol, dictamnine and pimpinellin were 0.170, 0.353, 3.443, 1.546 and 0.664, respectively. The RCFs exhibited good
robustness under different experimental conditions (RSD < 3%). Additionally, there was no significant difference between the results
obtained by the QAMS method and the external standard method for the analysis of eight batches of Toddalia asiatica.
CONCLUSION The developed QAMS method is accurate and feasible, which can be used for determining the contents of major
components in Toddalia astatica.

KEYWORDS: Toddalia asiatica; quantitative determination ; quantitative analysis of multi-components by single-marker (QAMS) ;
high-performance liquid chromatography (HPLC ) ;relative correction factor (RCF)
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% I 7 A i LAV g LOQ/ng LOD/ng
ST B y=8.83E+6x-10911 1.000 0.018 8~0.451 2 1.22 0.41
BYGE 24 y= 4.20E +6x—1614.6 1.000 0.0214~0.5136 2.75 0.92
i y= 1475 +6x+803.72 1.000 0.18~4.32 0.68 0.28
EMmEE y= 429E+5x—1291.7 1.000 0.165~3.96 2.62 0.85
i y= 9.54E +5x+2 052.7 1.000 0.106 ~2.544 8.68 2.49
(BN TR y=222E+6x+1771.4 1.000 0.069 3~1.663 0 4.06 1.54
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R3 EEKIKEER(n=9)

B FRbE /g J5 A T /mg Jin AR /mg A5 2 /mg IR/ % X TR % RSD/%
ST 0.251 4 0.129 0.064 0.195 102.3 100.8 1.9
0.2510 0.129 0.064 0.195 103.5
0.2509 0.129 0.064 0.194 101.7
0.2523 0.130 0.128 0.255 98.3
0.250 1 0.129 0.128 0.255 99.1
0.250 3 0.129 0.128 0.257 100.2
02519 0.129 0.192 0.326 102.5
0.2530 0.130 0.192 0.324 101.3
0.2015 0.104 0.192 0.292 98.4
BYE =4k 0.251 4 0.488 0.229 0.724 103.2 101.2 2.0
0.2510 0.487 0.229 0.726 104.2
0.250 9 0.487 0.229 0.721 102.1
0.2523 0.489 0.458 0.949 100.3
0.250 1 0.485 0.458 0.950 101.3
0.250 3 0.486 0.458 0.941 99.3
02519 0.489 0.687 1.193 102.5
0.2530 0.491 0.687 1.166 98.2
0.2015 0.391 0.687 1.074 99.4
R R 0.2514 5.403 2.634 7.993 98.3 98.9 1.4
0.2510 5.394 2.634 7.955 97.2
0.2509 5.392 2.634 8.011 99.5
0.2523 5.422 5.268 10.770 101.4
0.250 1 5.375 5.268 10.660 100.3
0.250 3 5.379 5.268 10.500 97.3
0.2519 5.413 7.902 13.200 98.5
0.2530 5.437 7.902 13.190 98.1
0.201 5 4.330 7.902 12.170 99.2
EWHE R 0.2514 0.7617 0.352 1.097 95.3 97.8 1.8
02510 0.760 5 0.352 1.099 96.2
0.2509 0.760 2 0.352 1.103 97.3
0.2523 0.764 5 0.703 1.456 98.3
0.250 1 0.757 8 0.703 1.459 99.7
0.250 3 0.758 4 0.703 1.470 101.2
0.2519 0.763 3 1.055 1.782 96.6
0.2530 0.766 6 1.055 1.794 97.4
0.2515 0.762 0 1.055 1.799 98.2
BT 0.2514 1.938 0.917 2.869 101.6 100.0 22
02510 1.935 0.917 2.881 103.2
0.2509 1.934 0.917 2.835 98.2
0.2523 1.945 1.833 3.752 98.6
0.250 1 1.928 1.833 3713 97.3
0.250 3 1.930 1.833 3.735 98.5
02519 1.942 2.750 4.674 99.4
0.2530 1.951 2.750 4707 100.2
0.2015 1.554 2.750 4389 103.1
HIF R % 0.2514 1.461 0.703 2.154 98.7 98.9 23
0.2510 1.458 0.703 2.145 97.7
0.2509 1.458 0.703 2.136 96.4
0.2523 1.466 1.406 2.920 103.4
0.250 1 1.453 1.406 2.853 99.6
0.250 3 1.454 1.406 2.871 100.8
02519 1.464 2.109 3.523 97.6
0.2530 1.470 2.109 3.504 96.5
0.2015 1.171 2.109 3.268 99.5
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ﬁiﬁfﬂ fiﬂcﬂﬁ HE#’; E W - *@Tﬁiﬁ
[aEAR AR FE 0%

1 0.175 0.362 3.454 1.546 0.663

2 0.171 0.355 3.456 1.548 0.664

4 0.170 0.350 3.449 1.541 0.661

8 0.169 0.352 3.433 1.539 0.663

16 0.168 0.352 3.444 1.549 0.665
20 0.167 0.350 3.442 1.550 0.665
24 0.167 0.351 3.421 1.548 0.664
FEE 0.170 0.353 3.443 1.546 0.664
RSD/% 1.57 1.21 0.35 0.28 0.22

2,42 FXIAEIE PR R P 5%
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W, oy BIAEFE IR 27 °C .28 °C .29 °C .30 “C.31 C,
32 °C\33 °CF I A X AL 1E PR T, 25 A I X AR
W TE 7 B 52 ), 45 SR L 5, STk v T e
ST B W R L BRI A B R A A X
¥ AE B F 19 RSD 43 5l 4 0.47%, 0.96%, 0.66%,
0.51% #010.42% , = WIHE B E R (303 ) CHE [ N
X Tk P i P R4

2422 FLEEMREM HU20.170 IR A X IRIE
F5 RREERIEXKIEEFH 0

RS T JK T (LA B a2

HC U R BME . BER
WEM OB HE g 0%
27 0.169 0.355 3.430 1.545 0.664
28 0.169 0.355 3.437 1.542 0.665
29 0.168 0.349 3.471 1.555 0.670
30 0.169 0.352 3.433 1.539 0.663
31 0.167 0.354 3.394 1.545 0.662
32 0.168 0.358 3.426 1.530 0.663
33 0.169 0.359 3.427 1.537 0.662
SEI(E 0.168 0.355 3.431 1.542 0.664
RSD/% 0.47 0.96 0.66 0.51 0.42
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A3 51°K 1.02% .0.37% .0.32% .0.38% .0.94% , .7~ 14
JCHA S 5

F6 AREFIENEIRIEREFHZMm
A A IE IH 7 (LA B N 29

A T
wEB aB HE 0

0.7 0.166 0.351 3.425 1.535 0.659

0.8 0.169 0.352 3.432 1.539 0.663

0.9 0.170 0.353 3.449 1.542 0.665

1.0 0.168 0.350 3.444 1.549 0.674
FEMH 0.168 0.352 3.436 1.539 0.662
RSD/% 1.02 0.37 0.32 0.38 0.94

2423 MGEPARAEZ U211 IR A I

.

W, o3 e K Ky 278,279,280 . 281 1282 nm R il
S FEU AR I PR, 28 SR I g% 1 B/ N Ak X A X A
IEHEF 2, 2558 WoR , 78 (280+2) nm I K i [
AR AN R NS AR I EY iR SN
BBl A T 7 5 28 AR IE R 114 RSD 200> 5% , 11
TE(280+ 1) nm B EFEIA, 134 5465 P A T
B IE B F 8 RSD 43 5 h 2.40% . 4.12% . 4.51% .
3.45% F11.43% , 45 1 0L 7.

R7 ARFEKITHEFRIEREFRIZE
A AE TE 7 (AR B 1 )

Pelkmm  gewi HEZR BME L, HEF

wER am fz O g
279 0.164 0.339 3.586 1.601 0.668
280 0.169 0.352 3.433 1.539 0.663
281 0.172 0.368 3.277 1.495 0.650
FHIE 0.168 0.353 3.432 1.545 0.661
RSDI% 2.40 4.12 451 3.45 1.43

24.24 OIEREEREERERN 2.1 TR
B X BRI, 53 01 75 R AE B HE LC-20AT (= RO AH €4,
T Agilent 1260 Y AH €4 35 {3 R 3 Fh €415 4 Waters
Symmetry C, 354 (4.6 mmx250 mm, 5 wm), Luna
C,s 100A 1% (250 mmXx4.6 mm, 5 wn) , Diamonsil
C, T34 (250 mmx4.6 mm, 5 pm) , | A9AEX R IF
PRI 7, 25 AN [ AL AR €00 335 A o) ARG AR T PR 1~ 1) 52
M) , 235 R L3 8 , AEOHASS 1 PR 75 A ) 17 €2 35 A A
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R®8 ARUEEFEILEHEXTEIT R E R FRIR 0

AR RCIE R 1 (LU BT N N E )

i EtE TR RN TREHE AN EARUE
Waters Symmetry C.q 0.169 0.353 3.443 1.546 0.664

7 LC-20AT Luna 5u C,; 100A 0.175 0.360 3.305 1511 0.658
Diamonsil C 0.171 0.371 3.451 1.553 0.660
Waters Symmetry C 0.167 0.374 3.501 1.563 0.654

LHE 1260 Luna 5u G, 100A 0.177 0.351 3.344 1.537 0.673
Diamonsil C 0.164 0.362 3.357 1.582 0.668
SR 0.171 0.362 3.400 1.549 0.663
RSD/% 2.87 2.56 2.23 1.55 1.04
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FACPR BT 6 1 S 20060 B P TR ET 3R | e e F
a7 7 7 SL R AR OR B I R) Y RSD 2/NT 2.0% , W]
A5 B3 B RH X OR B I TR) AR RS , m] e AR X £
(B H bR B (s 1) 22 (R 45 b

8 1L AN ] 7= Hb 1 "% e 2 0l 25 M B oK,
“2.1.27 T il A A R, 2.2 A AR R
PR HT , 43 R A ik (ESM) A1 QAMS 25315
A A S G R AR R T NS SR AN (59 R E AN
WA AR AR SR, PR
XTI 22 (RE) , &5 8 W3R 11, PR 5 36 i s« e
£ N SR 5 = el ] 5 VE: R e s N |
QAMS 72 fE W% ofE 6 M 5 & B 1 6 Fh R 43 1)

K9 ARFEMRET CEZ M 5 AR S 18X T8 5 H R xR B A (8]

ARG (4 B 1 i) CLARE B 1 NS 00))

Y /mT - min™ R/ C — — - —— A
ER A LR SV B AR SENATIIE B HTEEER
0.7 30 0.959 0.981 1.126 1.393 1.442
0.8 30 0.962 0.986 1.128 1.396 1.448
1.0 30 0.960 0.987 1.130 1.398 1.450
SR 0.960 0.985 1.128 1.396 1.447
RSD/% 0.160 0.330 0.18 0.180 0.290
0.8 27 0.965 0.991 1.126 1.396 1.449
0.8 30 0.964 0.983 1.121 1.380 1.429
0.8 33 0.956 0.979 1.133 1.395 1.445
SEA 0.962 0.984 1.127 1.390 1.441
RSD/% 0.420 0.510 0.440 0.530 0.60
F10 ARMBEMEIEHE T CREZEMAH SNFURK S B TEEENEX R ERE
s - _ *Exffﬁé% R IE] CLARE S 1 N 24 k S
ERlALTEAR P LT SELTIOE SR T & R
B LC20AT Waters Symmetry C ¢ 0.962 0.986 1.128 1.396 1.448
Luna 5u C,, 100A 0.955 0.972 1.136 1.373 1.435
Diamonsil C 0.971 0.997 1.141 1.353 1.423
LA 1260 Waters Symmetry C, 0.967 0.981 1.116 1.363 1.434
Luna 5u G, 100A 0.948 0.983 1.144 1.337 1.423
Diamonsil C 0.975 0.994 1.157 1.382 1.368
FEE 0.963 0.986 1.137 1.367 1.422
RSD/% 1.05 0.92 1.23 1.55 1.97
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11 YREMFHESSENELR

S1 S2 S3 S4
&Y ESM QAMS RE ESM QAMS RE ESM QAMS RE ESM QAMS o
/mg-g”! /mg-g”! 1% /mgrg” /mg-g”! 1% /mg-g”' /mg-g”! 1% /mg-g” /mg-g”!
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