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Simultaneous Determination of Seven Constituents in Mongolian Medicine Sanzisan with

Quantitative Analysis of Multi-components by Single Marker

LIU Hong, LEI Lu-jing, BAT Yu-qin, WANG Huan-yun "
(School of Pharmacy, Inner Mongolia Medical University, Huhhot 010110, China)

[ Abstract | Objective: To establish the method to determine 3 types of components of Sanzisan, organic
acid ( gallic acid, chlorogenic acid) , iridoid aglycones ( gardenoside, genipingentiobioside, geniposide) , crocin
(erocin-1, crocin-1I ) by using quantitative analysis of multi-components by single marker (QAMS) and validate
its feasibility. Method: Shimadzu C,; column (4.6 mm X250 mm, 5 wm) was used with mobile phase consisting
of acetonitrile-0. 1% phosphoric acid for gradient elution at a flow rate of 1. 0 mL+min~'. The column temperature
was 30 °C and the detection wavelength was (0-15 min) 271 nm, (16-45 min) 240 nm, (46-83 min) 330 nm,
(84-115 min) 240 nm, and (116-150 min) 440 nm. The relative correction factors ( RCF) of other components
were calculated with geniposide as the internal reference. Then the RCF durability was investigated with 2 different
HPLC instruments and 3 columns. Meanwhile, content of 7 components was determined by conventional external
standard method, and t test was used to evaluate the difference between these two methods. Result: The results

determined by two methods were compared, without significant differences, so QAMS can replace external standard

[KFEBEH] 20170208(017)

[E€mB] M HGXEFITHH(NJZY106)

[FE—1E&] X% W4, BYFRAFE A, N F 2506 5 00 & 458 ) A9 B 5T, Tel : 15547168589 , E-mail : Thsn@ 163. com

[BIREE]  © T2, #08, Wt T 0, NS v 52 25 0 ik A v 5 25 2800 0 3k il 0 BF 52, Tel: 0471-6653116, 18647116320, E-mail ;
whuanyun999@ 163. com

- 58 -



523 H455 18
2017 49 H

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 18
Sep. ,2017

method. Conclusion; The QAMS method was suitable for the quality control of Sanzisan.
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correction factors (RCF) ; quality control
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Fig. 1

HPLC of 7 components in Sanzisan
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2.3.1 = HETHE S W= 100 g, m
7K 3 000 mL, I H2 I3 W, & IR, e i , i 5 24
BN 0.17 g-mL ™" KR4 WAE - 20°C VKA &
24 h, BRI EALD T 48 h 1A

2.3.2 A E ey e SN =R
T2 0.3 g K% FroE , & 100 mL HEJE M b, 4 2%
A ZEE K 25 mL, FRE BT &, 88 7 40 2 30 min, Ji
B T RR T T, FH 2 KRN K T, R T Uk
o AEHEIELEW 3 mL, E 10 mL &, ik
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Table 1 Regression equation and linear range of 7 components
% [ml 5 75 LEBSE %3 2k Wi Bl /mg- L E B /mg-L™"
HE TR Y=0.642 6X +0.317 4 0.999 5 7.040 ~42.24 0.049 1
HEETH Y =0.299 9X +0.094 7 0.999 5 2.246 ~13.47 0.362 2
SRR Y =0.620 2X -0. 049 0.999 5 1.049 ~6.296 0.161 4
508 - e IE A Y=0.175X +0.265 6 0.999 5 12.88 ~77.28 0.560 0
e T Y =0.328X +0.930 7 0.999 5 25.44 ~152.6 0.3216
PHLLET- 1 Y=1.129 8X +0.405 8 0.999 7 3.469 ~20. 81 0.0353
PHatetr-1 Y=1.764 5X +0.060 6 0.999 9 0.5359 ~3.215 0.018 7
2.4.2 REERE WUR O = bl A e, JE T R Ao

2.1 BT @35 AP E S BERE 6 U, IE A B B
T T AR, 15 RSD, 45 2R 7 Al 0 T A RSD
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- 60 -

2.4.5  JAEECRIRE O BEEE E = FEUR
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JE A, R A oy e TR AR, C R 15 I A 23 W BE ) TR
FIAAZIEN F o B 2.2 TR IRA SRS 1 ~6
4% 201 WUR @GS A BT, 10 4% o3 I T AR,
FerH NS, A SR TR RS T 4k
JER 5t e~ JE I A PELLAE T - DR PG 148 11 -1IAH
XFFAE T BRI R IE 5 SR AR 2,
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Table 2 Relative correction factors( RCF) with geniposide as internal reference
No. f'&/ﬂ@ fiw@ f@/ﬂ@ fi;l/ﬁﬁ S /1 S /1
1 1.903 9 0.934 6 1.659 6 0.540 1 3.4215 5.2139
2 1.913 5 0.929 0 1.730 7 0.534 2 3.437 3 5.263 4
3 1.928 0 0.924 6 1.736 4 0.533 4 3.457 5 5.328 7
4 1.934 1 0.919 6 1.771 0 0.5339 3.3837 5.2215
5 1.9515 0.918 0 1.840 5 0.534 2 3.473 6 5.3457
6 1.943 6 0.919 3 1.842 1 0.534 3 3.4333 5.358 7
2.5.2 ORTAASCAR X AH X AL TE TR i), 45 R 45 1 20 AH W AL IE I 5~ RSD ¥y < 5% , B

% %% 7 Dionex UltiMate3000 % }% Shimadzu LC20 %
o R AE B 3 O A DU AR 43 AH X A OE R

x3 FEMUFNEHENKIERF
Table 3 RCF tested by different instruments

AN T 0 335 ASC X8 AR T K IE PR 1~ T 8 35 1R R ), 45 R
W3,

X &% Sk Sk Sasm Sor Sk Sk
Dionex UltiMate3000 1.930 1 0.9159 1.773 5 0.5313 3.322 6 5.200 0
Shimadzu LC20 1.905 3 0.906 4 1.697 1 0.5305 3.189 6 4.906 9

2.5.3  [R)gi RE 6 AH AR IE R I R e 43 il
% %% Shimadzu C, 4 i% # (4.6 mm x 250 mm,
5 um) , ZHERAREEEG T2 ) Agilent Extend-C , 8,
JEAE (4.6 mm x 250 mm,5 pm), Agilent Eclipse

x4 FEBEEVSENKERF
Table 4 RCF tested by different columns

Plus-C {83 #: (4. 6 mm x 250 mm,5 pm) X 45 5% 59
AR ASE TE A5 Y 52 0, 45 2R & il 20 AH A IE B
RSD ¥ <5% , 3 W] FI A [m) €8, 435 A% 45t i A 0 8¢ IE
R T i E P 2s 5 A R Lk 4

g S Srsn Sa Sam Jwi1m Jwnw
Shimadzu C,q 1.930 1 0.9159 1.773 5 0.5313 3.322 6 5.200 0
Agilent Extend-C g 1.952 0 0.909 9 1.753 5 0.568 7 3.117 0 4.890 0
Agilent Eclipse Plus-C 1.928 4 0.924 6 1.689 0 0.562 1 3.044 4 4.895 3

2.6 RN OIEEREN TRy Z
VIR A4 2 0 o 0 o0 €0 T 0 o S 7, T8 R SC
kTR 7 3 Sy PR R X A5 B I T 07 A R ]
ZEMBERL o AT P BRI ) B SHSEAR  ar 1 5N S
Yy s OB IR A PO AR, 33 3 ey, = 0 /e 5 Of B 1)
ZE BT FR N ALY 1 5 B s DR B IR ) A 250

WA A, -1 o R B3R 2 B3k 6 g 7 )7
., 7F Dionex UltiMate3000 %! } Shimadzu LC20 A3t
2 BEFEAL A 3 RS R A5 A S 5T 4 1
W A X B I ] B £ B I (] 2 A i 52 1, 4% R A X
TR B N ] 32 5 S /DN BOARRE , WA 6 T AH VS (O B )
() 9 EAT I SE AL, W4 5,6,
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Table 5 Relative retention time tested by different instruments and columns

& A byt Y L/ Uit Upi-1 /i Upi-1 /4

Dionex UltiMate3000 Shimadzu 0.097 1 0.337 7 0.738 6 0.910 6 1.2223 1.3355
Agilent Extend 0.101 6 0.342 8 0.748 2 0.910 3 1.207 9 1.3215

Agilent Eclipse 0.100 3 0.342 2 0.740 3 0.910 8 1.224 9 1.3385

Shimadzu LC20 Shimadzu 0.100 1 0.342 7 0.741 1 0.910 9 1.218 9 1.3319
Agilent Extend 0.102 4 0.317 3 0.7515 0.904 4 1.323 8 1.454 3

®6 TREMBMEEENSHREMNEE

Table 6 Difference of relative retention time tested by different instruments and columns

& N2 Ea Aty g Aty g Aty Aty Aty 1/ Aty /4

Dionex UltiMate3000 Shimadzu -97.347 -71.403 -28.184 -9.640 23.966 36.173
Agilent Extend -97.290 -71.174 -27.274 -9.710 22.516 34.820

Agilent Eclipse -96.770 -70.746 -27.936 -9.593 24.187 36.404

Shimadzu LC20 Shimadzu -97.286 -71.066 -27.993 -9.633 23.667 35.887
Agilent Extend -87.366 - 66.446 -24.190 -9.305 31.518 44.214

2.7 —WZ PP (QAMS) 5 4 br ik M % 45 2R L 5L PO, 0 o K Xt 2 Fp 7 ik i 0 45 R 2 AT 56k, 45

BOLO HEARTHE R = F 8Ok TS, #2. 1350 S P>0.05, R H LW EE 2R, & m—
OGS AF AR TSR A 1 DN o v B, A AR 2Pkl T =1 O 22 g B T A F T, DL
EMES Y S, S QAMS It E S S’ K7,

&7 QAMS ENREMNE=ZFHPERETERLEER

Table 7 Result of detrmintion of component in Sanzisan by both QAMS and external standard method mg-g !
[EARRER BE TR BT 2R R
it
a a b a b a b
1 25.759 7 8.1815 8.197 5 2.418 8 2.406 1 0.861 3 0.873 3
2 25.746 4 8.379 9 8.3928 2.333 1 2.323 8 0.867 7 0.879 9
3 24.752 3 6.763 6 6.792 0 1.329 1 1.358 4 0.8717 0.873 1
4 25.1215 6.789 4 6.820 5 1.749 1 1.761 9 0.839 8 0.882 4
5 27.936 7 7.204 0 7.2510 1.574 6 1.599 4 0.875 1 0.913 1
6 26.947 7 6.519 4 6.568 2 1.6347 1.6556 0.864 4 0.904 2
7 25.7225 8.079 0 8.096 1 2.317 3 2.308 6 0.874 5 0.884 1
8 24.696 6 8.1233 8.129 7 2.3412 2.328 6 0.8715 0.849 8
9 26.099 5 8.370 1 8.386 5 2.253 3 2.248 1 0.864 1 0.888 0
10 25.949 9 8.268 5 8.2850 2.3156 2.307 5 0.871 1 0.876 7
50T T IE ZpE POLLAETY- 1 [EEAR Ry |
it
a b a b a b

1 12. 861 6 12.853 5 4.2718 4.254 1 0.380 8 0.3852
2 12.858 3 12.850 1 4.194 8 4.179 2 0.363 7 0.368 4
3 12.629 8 12.614 1 4.404 5 4.378 0 0.388 6 0.392 4
4 11.984 0 11.9953 4.480 8 4.454 2 0.394 4 0.398 4
5 13.537 6 13.539 0 4.304 4 4.295 8 0.379 3 0.384 7
6 12.693 0 12.707 1 4.690 2 4.667 4 0.418 5 0.4230
7 12.262 2 12.273 0 4.154 2 4.139 6 0.361 2 0.365 9
8 12.901 3 12.875 5 3.889 0 3.876 6 0.366 3 0.370 4
9 12.891 4 12.887 4 4.263 1 4.247 3 0.378 0 0.382 7
10 13.088 4 13.075 9 4.083 1 4.071 4 0.364 9 0.369 6

T a fRFIMFEE,b R QAMS,
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