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[ Abstract | Objective: To develop a UPLC-MS/MS method for the simultaneous determination of 18
constituents in Zishen Qinggan Daiping formula. Method: The samples were separated on a Acquity UPLC BEH
C; column (2.1 mm x 100 mm, 1.7 wm) by a gradient elution with the mobile phase of 0. 1% formic acid-water
and acetonitrileas at a flow rate of 0. 3 mL *min ~'. The column temperature was 50 °C. The sample size was 5 wL.
The electrospray ion source was adopted to monitor in the polarity in positive and negative mode. The multiple-
reaction monitoring (MRM) was applied in the quantitative analysis. Result; Within 16 min, the 18 constituents
(malic acid, citrate acid, gallic acid, oleanolicacid, ursolic acid, 2, 3, 5, 4'-tetrahydroxystilbene-2-0-8-D-
glucopyranoside , 1-deoxynojirimycin, cassiaside, rubrofusarin gentiobioside, cassiaside B, resveratrol, physcion-8-
0-B-D-glucopyranoside, aurantio-obtusin, chryso-obtusin, obtusinfolin, emodin, chrysophanol, icaritin) in Zishen
Qinggan Daiping formula were completed separated. The regression equations showed a good linear relationship
between the peak area and the concentration of each compound. The average recoveries ranged from 98. 81% to
100. 80% , and the precision ranged between 0.09% and 2.9% . Conclusion: The methodology validation shows
that the method can be used for the content determination and quality control of 18 constituents in Zishen Qinggan
Daiping formula.
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SRR (it 190013-201001 ) , i #% B2 (4t 5
100396-201302) , % & F g (L 5 110831201204 ) ,
FEECR R (4t 110709201206 ) , fE SR R (4t 5
110742-201220) ,2,3,5,4'-IU 2 3 — 2 2 B -2-0-8-
DA (HL S 110844201310, 132 i (HE 2
111535-200502 ), #& #& e B £ (#t 5 111900-
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2.1 BLahiE o s 1 AR O SR AT E
L R - W] (302020 1) BRI #E, T 10 A%
Y 80% LBEAIR S 3 U, B 2 h, UE A, S

FRRBORL, MW 2 B8, 75 B4R W) 5 254 700 8 4 K
PRI 2 AR 2 h, i, 1KY, SRR Y
TR 25 55 1 M 1 153 UKL, K5 %25 PR IBUURL 0.2 ¢, LA
75% W EE 25 mL 8 H Ab B 30 min, BUIE 5 4R O
15 000 remin "B.0> 10 min, B 35 W 44 F, 8B B
2832 0.22 pm PE T UE
2.2 XMEALVEWEH RS PRIBOCE R R MR R |
WE TR GTEURM BRI \2,3,5,4 - IR
LIE-2-0-B-D-HE WEAT 1A B P R VR B
T LLE R e I R R B R R
R WEE-8-0-B-D-H & M R BT K P L g
PZESR I SN & SN §UIREE S U
I E T 10 mL R, B R O 2 A AR
MR GV W . 18 i X R i 72 VR & 1 W b iy o
e By 9 ok 8.392,6.101,5.363,37.712,0.975,
279. 608, 257.296, 30. 120, 82.280, 4.973, 7.991,
4.989, 13.256,7.119,5.020, 4. 812, 4.450, 2. 736
mg-L™',
2.3 @ik S B At
2.3.1 i % {f Acquity UPLC BEH C, & % 4%
(2.1 mm x 100 mm,1.7 pm) ;3 sh4H 0. 1% B g-7K
(A)-ZJiE (B) BB BEME (0 ~2 min, 1% ~5%B;2 ~5
min, 6% ~15%B;5 ~7 min,16% ~25% B;7 ~13.5
min,26% B;13.5 ~14.5 min,30% ~60% B;14.5 ~
16 min,70% B) , 43R 50 °C, ¥ ke 5 wl, i 0.3
mL- min ", J% K (0 ~ 1.5 min, 400 nm;1.5 ~ 3.5
min,210 nm;3.5 ~4.5 min,320 nm;4.5 ~5.5 min,
203 nm;5.5 ~7.0 min, 278 nm;7.0 ~ 9.0 min, 306
nm;9.0 ~11.0 min, 285 nm;11.0 ~ 16.0 min, 280
nm' ") o B U ORI RE R UPLC (6
K,
2.3.2 ikt R ESIE 7R, IEE R,
TAEHRIE 3.2 KV Ul a0, B )R -2.8
KV B IR EE 110 °C B i A IR B2 350 °C L, i
R 600 Loh ™' HEFLA i 50 Loh ™' B 46
I N S | B B o = K I = B RO = K (i
m/z 50 ~1 000, Gk 513 B DL IR 1,
2.4 JrESERIE
2.4.1 LMEXRRSKMER 200 W6 Ak BB
JE ISR b A B 2,4,8,16,32 4% ) A9 X5 IR At e & 18
W AE EIROGE R IR S pL, il sk AR, LA
2 W @G I e TEL AR (Y) S AR AR, 25 X IR T TR
FR e B2 (X)) SR A s, B3 4% i 20 B 2 1T 0 0
PAfS B8 L8 S/N = 3, 3+ 5 4% il o3 19 B AR A I R
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Fig.1 Typical UPLC-UV-ESI-MS? analysis and total ion current

profile of Zishenqginggandaiping formula
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2.4.2 KEERE KHEKRBKRHBAKO.2 g,
RS SRR SR 6 YK, TH IS A T VR
SRR GRS TR TEURR CAER R
2,3,5,4"- R 3 T K Z 1 -2-0-B-D-75 % BEE L 1-E
LS S ISR IR 3 Ny | S S 31
T BB KR ik -8-0-B-D-4i 4 b5 1T
P E NG R U E SN SN SN ¥
By EFEZEN RSD 458 0.5% ,0.2% ,1. 1% ,
0.09% ,1.0% ,0.09% ,0.2% ,0.3% ,0.2% ,0.2% ,
0.2% ,0.7% ,0.4% ,0.3% ,0.2% ,0.3% ,0.3% ,
0.3% , KWL EHRT % B R AT

2.4.3 fREMIRAE R — S R, o A
0,2,4,8,12,18,24 h |5 18 Fh A 4> 1Y 25 fk, 18 Fil
B4 A B RSD 49k 1.5%,0.2% ,2.5% ,
2.2% ,2.8% ,2.9% ,2.6% ,3.7% ,3.0% ,2.7% ,

.54 .

F1 BHEIMNEEERIFAFE . L&ETEE.HX R H.LOD
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Table 1 correlation

Linear ranger, regression equation,

coefficients,R?>, LOQ and LOD of seventeen chemical references

il LOD LOQ

No.  AMEANE R |
/mg-L

/mg+L 7! /mg-L 7"

1 Y =150.07X-52.783 0.999 7 0.550 ~8.792 0.165  0.550
2 Y=584.06X +78.897 0.999 1 0.253 ~7.682 0.083  0.156
3 Y=615.01X+83.938 0.9992 0.168 ~5.363 0.050  0.168
4 Y=1975.4X+336.65 0.9998 1.179 ~37.712 0.007  0.024
5 Y=1979.4X-1.1094 0.9999 0.030 ~0.975 0.009  0.030
6 Y=928.58X+1196.6 0.9995 8.738~209.706 0.026  0.087
7 Y=209.55X-113.36  0.999 9 8.041 ~257.296 0.048  0.161
8 Y =616.9X-46.453 0.999 9 0.941 ~30.120 0.028  0.094
9 Y=1343X-101.46 0.999 9 2.571 ~82.280 0.015  0.051
10 Y=4419.6X-87.329 0.9999 0.155~4.973 0.002  0.008
11 Y=933.17X-35.741  0.999 8 0.250 ~7.991 0.075  0.250
12 Y=881.75X-29.944  0.999 8 0.156 ~4.989 0.047  0.156
13 Y=2317.4X-279.55 0.9997 0.414 ~13.256 0.006  0.021
14 Y=1919.5X-77.446 0.9999 0.222~7.119 0.007  0.022
15 Y=1572.3X-95.814 0.999 6 0.157 ~5.020 0.009  0.031
16 Y=1069.5X-200.51 0.9949 0.150 ~4.812 0.045  0.150
17 Y=637.62X-125.16  0.996 4 0.139 ~4.450 0.042  0.139

18 Y =276.3X-22.353 0.9802 0.086 ~1.368 0.026  0.086

VR L~ 18 AN RN AN B AR MR A TR SRR
B SESER 2,3,5,4" - MRS 3 M5 2-0-8-D - W ATHIFEF 1100 50
WL R ] T LT IR T U TAF B PR
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= ORI E K R (K23 ).
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FEMEZ R
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Fx2 HEFEFREADISHAESHMERBLZE(n=6)
Table 2

Recovery result of 18  compositions of

Zishenqinggandaiping formula (n =6)

MOy R/ ug AR/ g MR/ wg MR/ % RSD/%

1 53.95 108. 90 162. 19 99. 40 0.8
2 28. 46 50.25 78. 64 99. 86 1.8
3 10. 26 6. 44 16. 72 100. 31 1.4
4 119.52 117. 85 237.22 99. 87 0.8
5 2.22 1.69 3.89 98. 81 1.7
6 837.85 848. 81 1686. 71 100. 01 0.8
7 593.57 89. 06 682. 67 100. 04 1.3
8 8.19 74.59 82.72 99.91 0.3
9 214. 86 226.27 441.17 100. 02 0.8
10 229.35 22.09 251. 38 99.73 1.2
11 19.71 21.31 41.11 100. 42 0.6
12 16. 00 15.96 31.88 99. 50 2.3
13 38.79 42.42 81.55 100. 80 0.9
14 19.74 20. 34 40. 11 100. 15 1.9
15 15.99 16. 06 32.01 99.71 1.0
16 17. 65 19.25 36.78 99. 38 1.4
17 14.08 17. 80 31. 66 98.76 2.0
18 5.35 7.66 12.98 99. 61 1.4

x3 #HBEEHRFEARIBHEIMNEIE(n=3)
Table 3 Contents of 18 compositions in Zishenqinggandaiping

formula (n=3)

R HA J 4 A Ho
% B % B

/g g /% /g g /%
1 0.306 7 0.031 10 0.082 0 0. 008
2 0.2767 0.027 11 0.160 8 0.016
3 0.074 2 0. 007 12 0.134 8 0.013
4 0.6334 0. 063 13 0.345 2 0. 035
5 0.023 1 0. 002 14 0.167 5 0.017
6 10.8196 1.082 15 0.136 9 0.014
7 5.415 6 0.542 16 0.113 0 0.011
8 2.010 2 0.201 17 0. 080 6 0. 008
9 1.968 3 0.197 18 0.035 6 0. 004
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B, HLUB T N AR LA AR W
FR A N S R Bk T I Ak S W R R T A R
T A5 3L 3 A o A B R A B T B e Tk,
P& B e B, A B T2 T b s A A e E W
LRl
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