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Quality evaluation of Ampelopsis radix in different producing areas based on HPLC
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Abstract: Objective To establish a method for simultaneous determination of gallic acid, protocatechuic acid, quercetin, catechin,
trichosanthin, resveratrol, emodin, physcion, oleanolic acid, lupeol, stigmasterol, daucosterol and -sitosterol in Ampelopsis radix. and
to evaluate the quality of 4. radix from different origins by chemometrics and weighted TOPSIS model. Methods HPLC was used
with a Prism RP Cis column and a mobile phase of acetonitrile-0.2% phosphoric acid with gradient elution. The contents of the 13

components were determined at 280, 254 and 210 nm. The ethanol-soluble extractives (ESE), total ash and acid-insoluble ash were
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also determined. The overall quality of 4. radix was comprehensively evaluated by chemometrics and weighted TOPSIS method.
Results The 13 components were completely separated within 65 min. Good linear relationships were obtained within the tested
concentration ranges. The average recovery rates were 96.94% to 100.10% with RSD all less than 2.0%. The contents of the 13
components in 18 batches of 4. radix were (0.509 = 0.110), (0.672 + 0.086), (1.498 £ 0.255), (3.597 £ 0.601), (0.246 £ 0.080), (0.248 =
0.051), (0.141 £ 0.029), (0.183 £ 0.044), (0.113 £ 0.040), (0.387 = 0.085), (0.052 = 0.025), (0.069 = 0.014), (0.343 = 0.076) mg-g"!,
respectively. The contents of ethanol-soluble extractives (ESE), total ash and acid-insoluble ash were (20.0 + 2.0)%, (9.0 + 2.4)% and
(2.2 + 0.8)%, respectively. The contents of the 16 indicators varied greatly. Chemometrics analysis showed that the 18 batches of A4.
radix were clustered into 3 categories. With VIP value > 1 as the threshold, catechin, quercetin, lupeol, protocatechuic acid and f-
sitosterol were selected as the differential markers for distinguishing 4. radix from different origins. Both factor analysis and weighted
TOPSIS method indicated that the quality of A. radix from Anhui, Henan and Hubei was relatively superior. Conclusion The HPLC
method for simultaneous determination of 13 components in 4. radix is accurate and reliable. Chemometrics and weighted TOPSIS
method are scientific and intuitive, and can be used to evaluate the overall quality of 4. radix.

Key words: Ampelopsis radix; HPLC; chemometrics; weighted TOPSIS; comprehensive evaluation; gallic acid; protocatechuic acid;
quercetin; catechin; ampelopsin; resveratrol; emodin; emodin-3-methyl ether; oleanolic acid; lupeol; stigmasterol; daucosterol; [3-

sitosterol.
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Table 2 Linear relationship of 13 components
ot BE 2R/ (g mLY) EVEpgE r
BETH 1.06~53.00 Y=2.7854X105X—1539.1 0.9995
JR LR 1.53~76.50 Y=2.490 2X10°X+851.2 0.999 7
1R 2 3.22~161.00 Y=2.603 1X 108 X+423.9 0.999 4
ILHEE 5.95~297.50 Y=1.998 4X 106X —750.3 0.999 9
ST 0.68~34.00 Y=1.3628X10°X—1152.8 0.999 2
SE- )T 0.60~30.00 Y=1.096 9X10°X+684.6 0.999 1
KHER 0.31~15.50 Y=1.2357X108X+957.1 0.999 5
KB FR 0.37~18.50 Y=1.513 2X10°X+632.8 0.999 8
FHRRR 0.24~12.00 Y=9.958 1X10°X+449.5 0.999 7
P G 0.95~47.50 Y=2.106 3X105X—1 057.9 0.999 1
IFRi] i 0.13~6.50 Y=5.364 8 X 10°X+883.2 0.999 3
EZNES 0.17~8.50 Y=8.025 9X 105X +327.4 0.999 6
B-75 0.79~39.50 Y=1.725 2 X 10°X+496.7 0.999 2
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Table 3 Content determination results of 13components in 18 batches of A. radix
RS HU(mg g7
fx Bt BFJL MR JLE A A#E R KR P GBI B O#E® BB
TR KRR = = = P E Ik KRR E5F iz MH R
S1 0.437 0689 1294 348 0273 0239 0126 0.154 0.091 039% 0049 0.074 0.352
S2 0474 0826 139%6 3208 0258 0217 0135 0.178 0.097 0508 0057  0.093 0.406
S3 0.428 0814 1561 3604 0157 0226 0.109 0.178 0.081 0534 0018 0061 0423
S4 0.521 0685 1486 3560 0213 0228 0.143 0171 0.121 0456  0.046  0.084 0.400
S5 0.485 0758 1441 3439 0243 0234 0147 0.185 0.108 0488 0054 0.088 0433
S6 0.482 0783 1554 3790 0187 0226 0133 0.174 0.096 0456 0025  0.059 0423
S7 0.557 0717 1491 3542 0189 0216 0135 0.158 0.124 0412 0040 0.074 0.382
S8 0.326 0635 1225 3008 0205 0194 0.155 0.139 0.077 0380 0.048 0.064 0.289
S9 0.398 0722 1206 2864 015 0203 0.179 0.132 0.071 0322 0026  0.098 0.252
S10 0.446 0521 1255 299% 0179 0208 0.174 0.136 0.073 0349 0028 0072 0.247
S11 0.410 0671 1163 2774 0143 019  0.189 0.128 0.058 0248 0026  0.068 0.272
S12 0.381 0656 1118 2717 0164 0188  0.183 0.133 0.064 0227 0023 0.065 0.207
S13 0.560 0641 1800 419 0308 0302 0.107 0.245 0.157 0365 0075 0.061 0.386
S14 0.697 0626 1757 4382 0323 0315 0113 0.227 0.163 0442 0073 0058 0.296
S15 0.591 0604 1919 4467 0338 029 0104 0.216 0.151 0309 0070 0.055 0412
S16 0.675 0582 1858 4555 0384 0323 0.097 0.253 0.169 0382 0079 0.050 0.341
S17 0.646 0579 1685 4307 0372 0328 0138 0.237 0.165 0317 0091  0.067 0.245
S18 0.651 0.586 1755 3853 0333 0330 0.165 0.251 0.172 0.378 0.099 0.046 0416
4 18#tBEH ESE. RXDFBABTERNER
Table 4 Results of ethanol-soluble extract, total ash and acid-insoluble ash in 18 batches of 4. radix
fit?k  ESE/% BRI % BRANHEAE K 53 1% #tk  ESE/% BT % BRAHEAE A 53 1%
S1 18.9 10.1 1.8 S10 18.3 11.9 2.9
S2 19.1 8.9 13 S11 17.1 10.4 2.3
S3 204 7.3 2.6 S12 18.4 12.6 34
S4 20.8 8.7 2.5 S13 20.7 59 11
S5 19.7 11.2 2.1 S14 21.3 6.3 0.9
S6 20.3 9.6 2.3 S15 226 6.4 15
S7 19.6 10.3 29 S16 20.9 4.8 1.2
S8 17.5 12.3 3.1 S17 234 6.7 1.5
S9 17.2 11.2 35 S18 24.1 7.1 2.1
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Table 5 Principal component analysis of variance of 14

®x7 FA 18HtEHEREHF
Table 7 Quality sorting of 18 batches of 4. radix in factor

variables in A. radix analysis
FRS FHHE T ETRE BB ETRE % 'S Fi1 Fio Fi HiF?
1 9.093 64.947 64.947 S1 —0.336 0.232 -0.210 13
2 2.594 18.529 83.476 S2 -0.387 1531 0.039 11
3 0.790 5.645 89.121 S3 —0.293 1.837 0.180 7
4 0.499 3.566 92.687 S4 -0.113 0.729 0.074 10
5 0.279 1.995 94.682 S5 —-0.202 1.213 0.112
6 0.261 1.862 96.544 S6 -0.177 1.184 0.125
7 0.201 1.436 97.980 S7 —0.209 0.595 -0.031 12
8 0.123 0.879 98.859 S8 -0.918 -0.476 -0.820 14
9 0.069 0.492 99.350 S9 —1.356 —-0.350 -1.133 16
10 0.042 0.298 99.648 S10 -0.915 —1.208 —0.980 15
11 0.020 0.140 99.789 S11 -1.325 —-1.063 -1.267 17
12 0.016 0.114 99.902 S12 -1.292 —1.456 -1.328 18
13 0.011 0.078 99.981 S13 1.020 0.035 0.801 5
14 0.003 0.019 100.000 S14 1.174 —-0.196 0.870 4
. S15 1.215 -0.207 0.899 3
R6 MUAMTROMDIENR S16 1.516 -0.416 1.087 1
Table 6 Composition matrix table of 14 variables s17 1.238 1974 0.680 6
h PR 7 i I35 B EL S18 1.391 —0.650 0.938 2
T B RS2 R BRS? EgREHRTE. 4R 18 MGG A A
i:fgﬁ?ﬁ? 0924 -0070 0102 0027 _y 3781087, Hrlv S13~S18 MILE A 1H M,
IR LA —-0.387 0.833 —0.043 0.321 TS
m;;ﬁ& 0957  0.155 0.105  0.060 ”HE%&@ o e
L 0056 0104 0105 0.040 2.7.3 E/y:{)ﬁ’mdu%:/z-#uwn #r (OPLSTDA)
Bl 0.919 ~0.155 0.101 ~0.060 %Uﬂ% SIMCA 14.1 Z.—I;}'L\"ﬁ:lﬁ—‘;fﬁ 14 /I\/E%i&ﬁiﬂf
o 2 0.969 ~0.158 0.107 —0.061 1T OPLS-DA, DAL 512 18 it A8k i & 2 7
PNS 3 -0.703  —0.475 -0.077  -0.183 =B S5 R WE 2, 8 M 18 Mk
KEEHEE 0972 0.026 0107 0.010 RN 3K, SI~S7T RAN—K, S8~S12 B AN—
FEURER 0.973  —0.049 0.107 -0.019 24, S13~S18 A —K., R2x=0.912, R>y=0.861,
P T 0.156 0.894 0.017 0.344 02=0.817, #>0.5, F2H BRI G BII06),
oo 0877 0107 00% 0016 g yypngpr 14 A RKMEIRITERE 9% Bl
WHE b -0.591 0.297 -0.065  0.115 .
- XTE AN
B-7+ S 0.376 0.810 0.041 0.312
ESE 0.897 0.032 0.099 0.012

WR 6 F BT R (Z) DA AK
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