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Abstract Objective:To establish a method of UPLC fingerprint and quantitative analysis of gallic acid, protocat-
echuic acid, p — hydroxycinnamic acid, myricitrin and quercitrin for Frucius Aceris Fabri, and to provide a refer-
ence for the quality control of Frucius Aceris Fabri. Methods: The determination was performed on a Waters
CORTECS UPLC T3 column (150 mm x2. 1 mm, 1.6 pum), with mobile phase consisting of acetonitrile —0. 1%

phosphoric acid by gradually elution at a flow rate of 0.20 mL + min~'. The column temperature was 30 °C,
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and detection wavelength was set at 300 nm. The quality of 10 batches of Frucius Aceris Fabri was evaluated by

similarity analysis, CA and TOPSIS analysis of fingerprints. Results; The UPLC fingerprint of Frucius Aceris Fab-
ri was established, and 14 peaks were selected as the characteristic fingerprint peaks. Five chemical components
were identified, which were gallic acid, protocatechuic acid, p — hydroxycinnamic acid, myricitrin and quercitrin.
And a quantitative method for the determination of the 5 chemical components was established. Good similarities
were found in the established fingerprint through similarity analysis. CA and TOPSIS analysis showed that 10 bat-
ches of Frucius Aceris Fabri samples could be clustered into 3 groups. The sample S9 from Jiangxi was classified as
class [ with best quality. The samples from Guangxi and Guangdong were classified as Class I with medium quality.
The samples S1, S4 and S6 from Jiangxi were classified as Il with worst quality. The linear relationship of the 5
chemical components was good, and the r values were all above 0. 999. The contents of the 5 chemical components
in 10 batches of samples were 0.236 —0.356 mg + ¢, 0.118 =0.398 mg - g', 0.108 —0.141 mg - g~',
0.146 —0.222 mg - g~ and 0.046 —0. 104 mg - g~ ', respectively. Conclusion: The established UPLC fingerprint
and quantitative analysis methods of Frucius Aceris Fabri are precise and stable, which can be used for evaluating
and controlling the quality of Frucius Aceris Fabri.

Keywords : Frucius Aceris Fabri; fingerprint; multi — component determination; cluster analysis; TOPSIS multiva-

riate statistical analysis
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Tab.1 Samples information of Frucius Aceris Fabri

B 45 fits 7 b B G5 fits P
(sample No. ) (batch No. ) (habitat) (sample No. ) (batch No. ) (habitat)
Sl 2103217 VLPG (Jiangxi) S6 2104022 YLPG (Jiangxi)
2 2103218 P4 ( Guangxi) s7 2104201 " 7% ( Guangdong)
S3 2103219 I~ %% ( Guangdong) S8 2104202 %% ( Guangdong)
4 2103202 VLY (Jiangxi) S9 2105055 VLY (Jiangxi)
S5 2103220 I"P4 ( Guangxi) S10 2105057 J7 75 (Guangxi)

10% % A—15%A ;7 ~ 15 min, 15% % A—20%A ;15 ~
25 min,20% % A—25%A) , i 0. 20 mL - min "' 5
DK 300 nm, FEAEE 1 WL, AR 30 C
2.2 AR A

USRS R 2 1.0 g, K% PR, B H 38
HEIR R, K5 %5 A 70% H FEK W 15 mL, FR i,
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ATHRe 2Rl 8
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Fig. 1 Overlay UPLC chromatograms of 10 batches of Frucius Aceris Fabri
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Fig.2 Common pattern of UPLC fingerprints of Frucius Aceris Fabri

F2 10 HERR G HFIERN RRT
Tab.2 RRT of 10 batches of Frucius Aceris Fabri

HAg g = RRT RSD/
(common peak No. ) S1 2 S3 4 S5 S6 S7 S8 S9 S10 %

1 0.57 0.57 0.57 0.57 0.58 0.57 0.57 0.57 0.57 0.57 0.29

2 0. 83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.13

3 1.00 1.00 1.00 1. 00 1.00 1.00 1.00 1.00 1. 00 1.00 0. 00

4 1.91 1.91 1.92 1.91 1.91 1.92 1.93 1.91 1.91 1.92 0.37

5 1.96 1.95 1.96 1.95 1.95 1.96 1.97 1.95 1.95 1.96 0.35

6 2.18 2.18 2.19 2.18 2.17 2.19 2.20 2.18 2.18 2.19 0.35

7 2.23 2.23 2.24 2.23 2.22 2.24 2.25 2.22 2.23 2.24 0.35

3 2.27 2.26 2.27 2.26 2.25 2.28 2.28 2.26 2.27 2.28 0.37

9 2.36 2.35 2.36 2.35 2.34 2.37 2.37 2.35 2.36 2.36 0.36

10 2.49 2.49 2.50 2.49 2.48 2.50 2.51 2.49 2.50 2.50 0.33

11 2.64 2.63 2.64 2.63 2.62 2.64 2.65 2.62 2.63 2. 64 0.39

12 2.70 2.69 2.70 2.69 2.68 2.71 2.71 2.68 2.69 2.70 0.40

13 3.14 3.13 3.15 3.13 3.11 3.15 3.16 3.11 3. 14 3.15 0.49
14 3.27 3.25 3.27 3.25 3.24 3.28 3.28 3.24 3.26 3.27 0.49
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F3 10 HLEHE R B HHFIER RPA
Tab.3 RPA of 10 batches of Frucius Aceris Fabri

A RPA
(common peak No. ) S1 S2 s3 S4 S5 S6 s7 S8 S9 S10
1 0. 740 0.961 0. 877 0. 675 0.519 0.908 1.272 1.492 1.238 1.043
2 0. 498 0.412 0.368 0. 452 0.294 0.412 0.738 0. 852 0.578 0.590
3 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
4 0.673 0.741 0.979 0. 652 0.571 0. 890 1.019 1. 699 1. 426 1.219
5 1. 033 1. 863 3.820 1. 009 1. 583 1.431 3.374 3. 965 6. 096 2. 699
6 2. 688 3.019 4. 649 2.768 2.699 3.373 4.271 5.822 4.872 4.786
7 2.030 1.978 2. 608 1.921 1.410 2. 607 2. 891 4.547 3.200 3.249
8 1.359 1.246 1. 082 1.559 0.520 1.473 1. 029 2.412 1.920 1.786
9 1.971 1.979 3.397 1.971 1. 855 2.363 2.770 4.024 3. 119 3.231
10 1.756 1.790 2. 696 1. 699 1. 405 2.238 2.462 4.254 2. 848 3.040
11 0. 494 0.551 0. 698 0. 506 0. 435 0.503 0. 842 0. 985 0.941 0. 693
12 0.294 0. 302 0.515 0.301 0.278 0. 320 0. 455 0. 565 0.59%4 0.518
13 2.032 1.730 2.850 2.104 1. 564 2.043 2. 405 2.314 2.252 2.505
14 0. 136 0. 280 0.247 0. 143 0. 160 0. 184 0. 344 0. 415 0. 380 0.259
o0 5 10 15 20 25 2.4.7 TOPSIS 43#7 TOPSIS ¥ 2% FHEES LS
o LRV JT 5, REFE 3 A F ISR B8 A 15 5, G 1 3t
. RS PEM H bR Z B 2200, H B U il i 5 — 1k
© Je B LTS A A B, R 10 24 B AR P B e f H A
sl (AR ) il bR (BRI , 43 313545 D4
N L 5 AR BARL A (0 159, 45 4% I 4 5 3040
. iR P T B8 O AT HE R, DLCVE S P B AR I 25 19
o L ek, DA HERER 10 14 AT RO RPA 1y AR
N 3, G AELL SPSS AMHTHCLE , X R HEFTIH L Ab
s H)5 3547 TOPSIS J3 A1, F AN [R] 4t v ) 85 R 24 44
310 B A B MO HEE . S5 LW, SO (1 Ik i f, S1. 84,86
Fig.3 Cluster analysis tree of 10 batches of Frucius Aceris Fabri E/‘JE\% %%W\ , JI—LIJ%% 4 o
F4 10 HEIRRZ54F TOPSIS {FMitHLER
Tab.4 TOPSIS evaluation results of 10 batches of Frucius Aceris Fabri
FEST S IEFRAE AR RS D + TR FREE Y D -~ AAXT L C HEFF 45
(sample No. ) (perfect ideal solution distance D + ) (negative ideal solution distance D —) (relative proximity C) (‘sort result)
S1 0. 145 0. 085 0.369 9
S2 0.113 0.075 0.399 6
S3 0. 094 0. 106 0.53 2
S4 0. 147 0.091 0. 383 8
S5 0.117 0. 088 0.428 4
S6 0.135 0.074 0. 355 10
S7 0.101 0. 089 0. 468 3
S8 0.116 0. 083 0.417 5
S9 0.093 0. 143 0. 607 1
S10 0.115 0.073 0. 388 7
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2.5 ZROERIE

2.5.1 RMERAEE FERREE TR FILR
PR S e PRI A B P X TR i 2 R0
R 0 B AN [R] ok A B2 1) 2R R 1 0 R i

WG IR AT 1 L 7252, 17 T g 2
JE , TLRAS IR T AR, IR (V) AL R , X
AR EE (X) R AR EA T I AR P Rl A
IO TERARE ) 5 B N Z R 2R R, IR S

RS SHOBALEXRER

Tab.5 Results of the linear relationship of 5 components

% EYEpy LML R LOQ/ LOD/
( component ) (regression equation) (linear range)/(pg - mL™")  (pg-mL™")  (pg-mL™")
BE TR (gallic acid) Y =6.42 x10°X +9. 00 x 10° 0.999 9 6. 602 ~66. 023 0.132 0.039 6
JB )L 25 ( protocatechuic acid ) Y=8.74 x10°X +1.42 x10° 0.999 8 6. 980 ~69. 797 0. 140 0.041 9
X5 PIEERR (p — hydroxycinnamic acid) Y =3.40 x 10*X +4. 55 x 10* 0.999 8 6.152 ~61.523 0.123 0.036 9
Bttt (myricitrin) Y =6.26 x10°X +6. 01 x 10° 0.999 7 4.127 ~41.272 0.083 0.024 8
Wik 1 ( quercitrin ) Y =6.64 x 10°X +3.91 x 10° 0.999 8 2. 640 ~26. 404 0.053 0.015 8

2.5.2 KWL HUIR] TR R 2 A ki
W (S3) 452, 17 WA G251, 2L 6 IR, il k45
BT AR, T B B TR R LA IR A R I
WEE R | b7 Mg 17 . A B2 17 06 16 B RSD 43 51 Ry
0.73% .0.64% 0.60% .0.68% .0.48% , 3= W] fif FHAX
AR AT

2.5.3 FRoEtEIREE  HIR]— w9 SR 2 M AR A
W(S3) 4% 2. 17 WA 3% 254, 43 7E 0.2 .4 816,
24 h AR 0 SRS T T AR, THEAR BN IR
JROLASER X 80 R RE R A7 g A Bz A 06 g LAY
RSD 43514 1. 1% 0. 82% 1. 6% .0.89% .1.2% ,3
WA S 24 h R E TE R 4T

2.5.4 FEEMEILE 2 BIHUR] U R 25 44
(S3), BR“2. 2" Wy 7 i P AT 45 6 O (sl i i i
FEHe 2. 17 T SR R | 10 SR A B0 U T RT3
B, PR ENEE TR R LR RN EE
R WA A R34 5 i3 R 0. 246 .0, 222
0.134.0.205.0.064 mg - g~ ', RSD 43 % 1.9% .
1.1% 2.7% 1.7% 1. 5% ,3¢W3% )5 T S YRR AT o
2.5.5 AR EISGREE S SR A ) R 2 4
FER(S3) |, 200K 5 in A 25 % BE 3 o, B2, 27 30
T AT A 6 Oy HE IR, I 4 2. 17 I35 2k 1
7 IE A o 1 U A & i AR SR E
TR JRILRIR S RS IR i R 1 T
00 BE B0 4 B R 93.9% L 99.3% . 94.0% |
100. 0% .98.8% ,RSD 4> 54 1.6% 1.1% .1.5% .
1.6% 2. 5% , £ 2020 AFRRC H E 2580 ) B
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“2.27 377 1 ) B A A, A U AT A0 B 2
3 #8252, 17 U % Z PRI 5 , 30 53 4% F0 o e T AR
TR AR (18] 4 .36 6) KW, 10 HEBIBER 2544 op
BETIR JFILARIR N R T MR
M ) & & 43 51 0.290,0.216, 0. 127, 0. 184,
0.076,
3 it
3.1 Jikmitite

SR T EE A THD | FE 40 M SR e S 2 1 o T B 4k
FSY , R EEHD 210 ~ 400 nm 4IRS I 5
KT L, 458 /s 7E 300 nm 2% (3K g% H | F
J&E OB FER R E AL, O 300 nm SRS I BT IS,
oG %58 T AN TAa %R ( Waters CORTECS UPLC T3,
Waters ACQUITY UPLC BEH Shield RP C, ., Waters
ACQUITY UPLC BEH Cy) i shtfiA R (ZHE - K.
CHE = 0.1% WKW Z M - 0. 1% Wi B /K %
WO AE R (25,3035 C) RL R (0. 17,0.20,
0.23 mL » min ") X 43 B ROR W 0, B AR E T
“2 17T SR B 5 T AN R R BUA R (50%
K\70% WK i ) 3R B X CREAS A [e]
W) BB (0. 5.1.2 h) XA BUSCR B0 , e
B T 2. 27 WA A A 53
3.2 ROUEIEZ e A R

ABEFEHESL T IR 251 14 LU 3, % 10 4t
AT R ity R AT I R, ISR FH AR ARLRE B L CA
TOPSIS %5 £ Jt 48 1t 73 #7 ¥k xb 2L i 47 o3 i v 4o
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Fig. 4 Chromatograms of content determination of 5 components in Frucius Aceris Fabri

F6 10 HMIRREGH S ITHASE

Tab. 6 Results of content determination of 5 components in Frucius Aceris Fabri

T T
10 12 1

t/ min

T T T
4 16 18

20

3. XFFRFEL A EERR (p — hydroxycinnamic acid)

MELR(n=2)

22

24

4. ¥ (myricitrin) - 5. #i 2

& (content) /(mg - g7')

ey
Ccamle o) BETR LA XA R bty e
(gallic acid) (‘protocatechuic acid) (p — hydroxycinnamic acid) ('myricitrin ) (quercitrin)

S1 0.251 0.231 0.111 0. 159 0. 046

S2 0. 356 0. 250 0.116 0.193 0. 104

S3 0.268 0. 205 0. 131 0.187 0.078

4 0.236 0.239 0. 108 0. 169 0. 049

S5 0. 288 0.398 0.128 0.212 0.091

S6 0.286 0. 209 0.134 0. 146 0.058

S7 0.351 0. 182 0.132 0.204 0. 096

S8 0.281 0.118 0. 141 0.175 0.079

S9 0.302 0.159 0.128 0.222 0.088

S10 0.275 0.172 0. 141 0.173 0.070
-H41H (average) 0.290 0.216 0. 127 0.184 0.076

RSD/% 13.3 34.9 9.2 13.0 26.2
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