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AR (fjlfsk HPLC, Tedia Company), Z i (&
Hesl HPLC, Tedia Company). FIEX ([ il & LC-MS,
OCEANPAK) , ZJf (Jilsl LC-MS, OCEANPAK), B
FEe (HB. 110773201614, hEE S S ETR
Be), MES¥HIE=9.9%, CBEAADEEK.
HPLC FACHEEIK, SLIAYHZ5H T 2020 4F 10—12
ARBHAE 4 ET (EMTEIEE LA R R
), SWpPELETE EMEE N PEREY An-
gelica sinensis BT . BEMERNE L,

®1 SHYAERER

i #9 i #e

Hff#LE G516 HMMWE 681 HltBEERE
HAEE Gs17  HEE®HE G632 HiEE
HAHEE G818  H#TH 6B HNWRE
H#E G519 HWAETE 654 Haald
HitgEe 6s20 HilfEE 695 HERGE
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2.1 FHEBARNE

211 FTosmEkeHs RPRER, 0.2
wm A HLTLERIE, S,

21.2 #mIEROHE REMHMYELER, W
B, AFF L A PR BE 4 20. 097 0 pg/ml. 89
SHREER, I8, RACHFTSER N,
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#0.2 g, WiEFE, BRERERD, WA 0%
FEE20 oL, B, FEEE, MAFR 0 mn, BE,
EAEER, 0% PRAERENER, B, B
B, REWHE 0.2 pm A HLACAL MR IRNE N, BRgku
W, .

21.4 GHAS M/ RERSRARR IR
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EE, 5 wm, 4.6 mm # 250 mm), BLF B W34 A
(30% ), L10.1% BBAENCHMEH B (70%); £l
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Bl BEER
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95% BfFIXIE

Gsl

GS2

Gs3

4

Gs5

Gs6

GST

GsB

G

G310

G111

GEl2

GS13

0,070 3 £0.001 4
0.0668~0.0738
0,158 5 £0.003 2
0,150 6 ~0. 166 4
0,151 020,003 0
0.1435-~0.1585
0. 158 £0.002 3
01100 -0.1216
0,169 9 £0,003 4
0.1615~0.1783
0,159 3 £0.003 2
0151401672
0,141 6 20,002 8
0134 6-0. 486
0.073 6 £0.001 5
0.069 9 ~0.077 3
0,069 0 £0.001 4
0.065 6 ~0.0024
0,117 4 £0.002 3
0.116-0.1232
0,120 8 0,002 4
D.148-0.1268
0172 8 20,003 5
0,164 20,181 4
0,083 410,001 7
0.0093 ~0.087 5
0177 020,003 5
0.1682~0.185 8

0174500035 G

01658 ~0.183 2

GE16

G117

GEI8

G=19

G20

G=2l

0.135 3 .£0.002 7
0128 6-0.1420
0,083 2 £0.000 7
0,079 1 ~0.087 3
0142 2.£0.002 8
01351 ~0.1493
0,290 020,005 8
L2756 ~0.304 4
0. 118 020,002 4
0I121-0.1239
0,080 8 £0.000 6
0076 8 ~ 00084 8
0,129 2 20,002 6
D128 ~0.1356
0,093 D£0.000 9
0L 088 4 ~D000T 6
0,118 8 0,002 4
0. 1129~0.1247
0,086 5 £0.000 7
0,082 2-0.080 8
0,004 4 40,002 1
0,099 2 ~00109 6
0,106 920,002 1
0101 6~0.1122
0,120 4 40,002 4
01144 -0.1264
0,105 5 .£0.002 1
01003 -0.1107
0,091 5 40,000 8
0,087 0 ~0,006 0

Gs3l

G512

GS33

54

GS35

G536

G537

G338

G539

G40

G4

G2

G543

GsH

G5

0113 4 £0.002 3
01078 ~0.1190
00091 £0.0020
00942 -0 14 0
0,099 0 £0, 0020
0.0 1-0.1089
01159 0,002 3
G0l -0.1217
0. 108 2 0, 002 2
L1028 -0 1136
€103 1 £0.002 1
(1 09 0 ~00, 108 2
0,068 3 0,001 4
0064900717
0,115 8 £0, 002 3
1100 ~0, 121 6
01202 £0.002 4
G142-~01262
0062 0.£0.001 2
0. 058 9 -0 065 1
01132 40,0023
L1076~ 1188
01167 £0.002 3
G109 -0,1225
0,112 4 £0,002 2
01068 -0 1180
0,098 3 £0.0020
009340108 2
G112 1 20,0022
01065 ~0.1177
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3.1 {UEB5HE

311 ALE SA402B Bl FF, H A Insent 255], 52
v {1 AT AEL {5 3%, AAE f£ R 38, CTO &R 38,
COO fEERS . CAO fE/E28, GLI LM% ME24E %t
TR, iR 2 A A E; TCS-
100 B 5, il SRR A RS ] DDS HI
BLLITTIERL, iR AT A .

3.1.2 #HMHEN LIFERAKEEK, BERSER
k1,

3.2 BFHNE

8.2.1 E#skskmmbl MEWFRE 7.46 g WALE, H
500 mL ZEE AT FEF R, 25 5E HEAR DA 300 mL A
BEFER, A AMEERFR LAY 0. 56 ¢ S,
TS, P51 000 mL AYF B, E%.

3.2.2 fdkseass)  MEHHEHL 300 mL XK LM,
5500 mL Z2 @ ACGESH R G, SBIEMA 8.3 mL (e fE
i, fFERAEHFEE] 1 000 mL 3R, ER.
8.2.3 Autimdl WEFHUE 224 g FLMA0.045 g
AR, FI500 mL 28R AIE e, FEE25] 1 000 ml ()%
B, EH.

3.24 &-F-EMKFE HREFREFHFEO s,
PRI IS HEHOEYE 2 W, RSETE B INE 30 s 4
FP- e e i, e e A 30 s AP E
WP R R R 3 s, (SRR A S b it
[0k 30 s JEERINL 4 00, Zdss—103r, HUS 3 IOFH
FORPE Mt E R BRURIEE ., T P fr
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3.3 AEFER’

3.8.1 #hEmaks: 3 “2.3.17 FikwlE RO
BE8fi, #if “2.2.4" FidEEENE 6 K, 0L
AEL, AAE, CTO, COO, CAO. GLI {0 Ri {4, il8
RSD 435104 2.25% | 2.24% . 1.33% . 1.31% , 0.58% .
0.45% | 0.82% , FWIHLEAEE R

3.8.2 ELMAAE ¥ 2317 ikdlE RO
FE8 %, FATHhlaEEiARL 6 i, ARME, 0 ER
2 AEL, AAE, CTO, COO., CAO, GLI [l R, it
BORSD 4 91 Gk 2.50% ., 2.65% . 2.96% ., 2.72% .
2.83% . 2.58% , 2.61% , RUNZEEEERY.
3.3.3 48EME M 2317 ik E RO
Fes fiy, Al TRl 0, 4, 8, 12, 16, 20, 24 h 5,
ICREERRE AEL, AAE, CTO, COO, CAO. GLI f#05 1
{8, 1% RSD 435124 2.56% | 2.60% , 2.03% , 2.15% ,
LO5% . 1.12% . 1.08% , FeHIRESIRMTE 24 h INEaE.
3.4 BFENF

3.4.1 HRASERMNE RSEHRECYE 1 ¢ (MRS

0.01 g, BA 100 mlL gatiAk, HnhEIFHRR 1 h, 2k
FhiE, HUIENE. ZHWETEIN S0 mL dBaliA, e EARSMAE
EHHR Y, 2ihGhaE, B, SIF 2 UChEN, P
4 000 o/ minZ0 10 min, B EISHCE, BPAREES .
3.4.2 wFEHWHER  HEARMARE AR TEN
UG TR, B 25 ml., P RERLE 2 R, %
“2.2.47 TG, X R I R e (T
R B, fRMERE, 05% nIfFIXE], MR, FOREIER,
HEM ., HEOREINE, REMRNE SR e, SMOMEBR. R
3 Bl 5 T, ASIEL 2 0 A R 2 e R AE
M, bk, SEok., SEOR A0, A R E Y25 U R R R A
m o (CE AL 95% TR KM R E&, A% E
SO, A5 BT PR AR XY (95% TTE X ] A%,
BRGS0, Ak Bk g (Al
95% MK AER, HHAGITENL), 45 TEHY
I SERR MR Y (95% Al {E M ER, 258t E
S0, PR B v SRR/, BRI E R
K, ARG L.

#F3 YHAREFHEERAEZMEESE, FE2E 95% f{EEIE

B i3 13

Bok BEBR IR

G5l

14. 600 0 £0.000 D
14. 600 0 ~ 14,600 0

12,3000 £0.000 O
12.300 0 ~12.300 0

GS2 14.626 7 £0.028 9 12,0000 £0.045 8
145701 ~14.683 3 11,9202 ~ 12,099 8
GS3 15160 0 £ 0. (45 8 12,390 0 £0.020 0
15070 2 ~15.249 8 12,350 8 ~12.429 2
G54 145733 20.005 8 122126 7T +0.015 3
14. 562 0 - 14. 584 6 12,006 8 - 12. 156 6
Gs5 14,8733 £0.035 1 12,2533 0. 064 3
14. 804 5 ~14.942 1 121273 ~12.379 3
GS6 14,636 7 £ 0. 040 4 12,013 3 20,030 6
14.5575~14.715 9 11.953 4 -~ 12,073 2
57 14,396 7 +0.025 2 12,056 7 +0.040 4
14,3474 - 14. 446 0 119775 -12.135 9
GS8 14.5333 20,0322 12,196 7 £0.025 2
14.470 3 ~14.596 3 12.147 4 ~12. 2460
59 14. 580 0 £0.036 1 12,240 0 £0.078 1
14509 3 ~14.650 7 12,086 9 ~12.393 1
G310 14.396 7 £0.032 2 12,056 7 £0. 063 5
14.333 7 - 14.459 7 11,9322 -12.181 2
GS11 14,210 0 0. 000 O 12,150 0 0. 000 0
14.2100 - 14.210 0 12,1500 - 12,150 0
GS12 14.376 7 +0.020 8 12216 7 +0.005 8
143359 ~14.417 5 12,205 4 ~12. 2280
G313 138700 £0.017 3 12,1000 £0. 026 5
13,8361 ~13.903 9 120481 ~12.1519
G514 13,980 0 £0.045 8 1221100 £0.026 5
13,890 2 - 14,069 8 12.058 1 ~12. 161 9
G315 141233 0. (45 1 12,086 7 +0.037 9

1403 9-14.211 7

120125 ~12.160 9

9.6100 £0.000 0
96100 ~9,.6100
10, 800 0 0. 010 0
10,780 4 ~ 10,819 6
10, 79% 7 £0.025 2
10,747 4 -~ 10. 846 0
11,026 7 0. 040 4
10,947 5 - 11. 105 9
10,060 0 0. 062 5
99376 ~10.182 4
10,616 7 £0.055 1
10. 508 7 ~ 10.724 7
10.550 0 £0.017 3
10.516 1 - 10.583 9
0,906 7 £0.045 1
O.BIR 3 ~9.995 1
9.5433 £0.055 1
0.4353~9.651 3
9.920 0 £0. 085 4
9.752 5 ~10.087 5
1132000 0. 000 0
11,3200 ~11.3200
11000 0 +0.026 5
10,948 1 ~11.051 9
10,340 0 £0. 065 6
10,211 5 ~ 10. 468 5
114833 20,040 4
11404 1 ~11.562 5
10,610 0 +0.017 3
10.576 1 ~10.643 9

0.890 0 £0.000 0
0. 8OO0 -~ 0, B9 0
0.863 3 £0.020 8
08225 ~0.94 1
0.9000 0,02 5
0.848 1 -0.951 9
08767 20.015 3
0. 846 8 -0, 906 6
0.830 0 £0.026 5
0.778 1 ~0. 881 9
0. 88000 £0. 0400
0.801 6 ~0. 958 4
0,886 T +0.041 6
0.805 1 -0.968 3
0.923320.0569
08119 ~1.034 7
0.9200 £0.0500
0.8220~1.0180
0.893 3 0. 046 2
0.802 8 -0, 983 8
1050 0 £0.000 0
L0500 -1.0500
L0300 +0.060 8
09108 ~1.149 2
L0500 £0.0100
L0304 ~ 1069 6
1043 3 £0.037 9
0.9691-~1.117 5
L0400 +0.036 1
0.969 3 ~1.110 7
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(%)
B ik Wik ok SO o
G516 14.096 7 20,0757 12.236 7 20,047 3 10,533 3 20,090 2 L0600 10,0529
13,948 3 ~14. 245 1 12,144 1 ~12.329 3 10,356 5 ~ 10. 710 1 0.956 3 ~1.163 7
G517 14,223 3 20, 100 2 12.323 3 20,023 1 10,790 0 0. 055 7 1,023 3 20.041 6
14.027 0~ 14.419 6 12.278 0~ 12. 368 6 10,680 9 ~ 10. 899 1 0.941 7 ~1 1049
G518 14.0133 20,0153 12.400 0 0. 040 0 10,986 7 20,015 3 1,053 310005 8
13,983 4 ~14. (43 2 12.321 6 ~12.478 4 10.956 8 ~11. 016 6 1,042 0 ~ 1. 064 &
519 14.840 0 0. 043 6 12,203 3 20. 066 6 10,966 7 £0.025 2 0.9967 £0.051 3
14.754 6~ 14.925 4 12,0728 ~12.333 8 10.917 4 ~11. 016 0 0.896 1 ~1.097 3
GS20 14.280 0 £0.045 8 12.403 3 20.058 6 10,303 3 20,061 1 0.9833 10,0252
14.190 2 ~ 14. 369 8 12,288 5 ~12. 518 1 10,183 5 ~ 10,423 1 0.9340~1.0326
521 15. 850 0 20, 000 0 12,190 0 20, 000 0 10. 200 0 20, 000 0 1. 080 0 £ 0. 000 0
15, 850 0 ~ 15. 850 0 12,190 0 ~12. 190 0 100, 200 0 ~ 10, 200 0 1. 080 ) = 1. 080 0
Gs22 15.726 7 10. 188 8 12.810 0 20.055 7 10,3033 20,1332 L130010.043 6
15.356 7 ~ 16,096 7 12,700 9 ~12.919 1 10,042 3 ~ 10. 564 3 1.044 6 ~1.215 4
523 10.920 00 20.551 1 11. 806 7 10. 668 6 9.833310.116 8 1,120 0 20.010 0
9. 839 9~ 12000 1 10,496 2 ~13. 117 2 9,604 5 ~ 10,062 1 11004 - 1,139 6
Gs24 13,183 3 10.480 6 11.936 7 20.379 8 10,303 3 20,085 1 L0967 10,0153
12,2414 ~14.125 2 11,1923 ~12. 681 1 10, 136 6 ~ 10. 470 0 1.066 8 ~1. 1266
G525 13.916 7 120.513 9 12.403 3 120.096 1 9. (400 11.339 1 L1100 20,034 6
12.909 4 ~ 14,924 O 12,2150 ~12.591 6 7.70009 ~10. 379 1 L4211 -1.1779
GS26 15136 7 20,135 8 12.226 7 20. 101 2 9.660 010,072 1 11367 10,035 1
14. 870 6 ~ 15. 402 8 12,028 4 ~ 12,4250 Q51K T ~9. 801 3 1,067 & ~ 1. 205 5
GS27 14.390 0020.262 1 12446 7 120.257 9 9.610040.0529 1.120 0 0. 065 &
13,876 3 ~ 14, 903 7 11941 1 ~12.952 3 9.506 3 -9.7137 0.991 5 ~1.248 5
GS28 153733 20,198 6 12,2933 20. 1650 10,070 0 20,072 1 10933100751
14.984 1 ~15.762 5 11,969 8 ~12. 616 & 9928 7 ~10.211 3 0.946 2 ~1.240 4
G529 14.196 7 10.283 8§ 12.646 7 10,156 3 9.650 0 £0.340 7 1.08B6 T +0.047 3
13,6400 5 ~ 14.752 9 12340 3 ~ 12,953 1 BOOR22~10.317 8 0.9941~1.1793
GS30 13.653 3 20.626 9 11840 0 £0.494 9 10,210 0 20,045 8 L0733 100351
12.424 5 ~ 14, 882 1 10,8701 ~ 12 809 9 10, 1200 2 ~ 10. 299 8 1004 5 ~ 1. 142 1
Gs31 14. 660 0 10. 000 0 11.940 0 10. 000 0 10,410 0 20,000 0 1100 0 20,000 0
14. 660 0 ~ 14. 660 0 11,940 0 ~ 11. 940 0 10,410 0 ~ 10. 410 0 L1000~ 1 1000
(532 15.330 0 +0.229 1 12.143 3 20,032 2 10,103 3 +0.035 1 1,120 00 +0.026 5
14, 880 9 ~ 15,779 1 12,080 3 ~12. 206 3 10,034 5 ~10.172 1 1.O68 1 ~1.171 9
GS33 15.716 720,055 1 12.076 7 20.037 9 10,396 7 20,0950 L1000 +0.026 5
15.608 7~ 15.824 7 12.002 5 ~12. 150 9 10.210 4 ~ 10. 583 0 148 1 ~1. 1519
G534 14,996 7 +0.400 2 12,126 7 +0.015 3 10,173 3 20,037 9 1,120 00 +0.017 3
14.212 4 ~15. 781 O 12,096 8 ~12. 156 6 10,099 1 ~10. 247 5 1,086 1 ~1.153 9
S35 15.593 320,176 2 11,9733 20,035 1 10,4233 20,025 2 1,103 3 £0.020 8
15.248 0 - 15. 938 6 11.904 5 ~12.042 1 10.374 0~ 10. 472 6 L0625 -1 144 1
G536 14.303 3 20,065 1 12,013 3 20,049 3 10,100 0 0. 010 0 1.140 0 £ 0. 010 0
14,175 8 ~ 14, 430 B 11,916 6 ~12. 110 O 10,080 4 ~10. 119 6 1.12004 - 1. 159 6
(537 15. 730 0 20,075 5 12,2233 20,110 2 10,370 0 20,052 0 1,126 7 £0.032 2
15.582 0~ 15.878 0 12.007 4 - 12.439 2 10,268 2 ~10.471 8 L0637 ~1.1897
GS3R 15.156 7 +0.320 2 12,480 0 £0.075 5 93733 20,68 4 1,110 0 +0.026 5
14,529 1 ~15. 784 3 12,3320 ~12.628 0 B 1103 ~ 10, 636 3 1.038 1 - 1.161 9
GS39 15.480 0 0. 040 0 12.380 0 20.268 5 9,100 0 £0.500 3 11200 £0.000 0
15.401 6 - 15. 558 4 11.853 7 -~ 12.906 3 8.119 4 - 10. 080 6 L1200~1.1200
G540 15.406 7 +0. 164 4 12,130 0 0. 103 9 10,026 7 +0.023 1 1,090 0 +0.017 3
15,084 4 ~15. 7290 11.926 3 ~12.333 7 9,981 4 ~10.07210 1.0561~1.123 9
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(%)
R Aok ok w5k ek Ialbk
G541 12. 670 0 £0. 000 O 11. 640 0 £ 0. 0O0 O 10. 100 0 0. 000 O 0. 960 0 0. 000 0
12.670 0 ~12.670 0 1,640 0 ~11.640 0 10, 100 0 ~ 10, 100 0 0.9600~0.960 0
G342 14.843 3 +0. 465 2 12,1133 +0. 1222 10,653 3 +0.098 2 0.936 7 +0, 025 2
13.931 5~15.755 1 11,8738 ~12.352 8 10.460 9 ~10. 845 7 0.887 4 ~0.986 0
G543 14. 850 0 £0. 481 4 121200 £0. 239 0 10. 286 7 +£0. 020 § 0.936 7 +0.035 1
13.906 6 ~15.793 4 11.651 6 ~12. 588 4 10,2459 ~10.327 5 0.8679~1.0055
G544 11.250 0 £0. 096 4 1. 460 0 £0.292 1 10.296 7 £0.280 1 0.926 7 +£0.050 3
11.061 0 ~11.4390 10.887 6 ~12.032 4 9. 7478 ~10.845 6 0.8281~1.0253
G845 14.530 0 £0. 175 2 11.923 3 +0. 100 2 10,133 3 +0. 144 7 0.946 7 +0.025 2
14.186 6 ~14.873 4 1.727T0~12. 1196 09.849 7 ~10.396 9 0.897 4 ~0.996 0
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Correlation Between Ferulic Acid Content and Taste of
Angelica from Different Origins Based on Biomimetic Technology

WU Yu'*** RAO Zhi'***, CHEN Yan-kun'?**_, CHEN (;uullg-yu"z'3'4 . LI ]un-mingl'z""d,
HUANG )".icmg-c}mu:f1 . YU Tian®, YU Wei-zuﬁ. XIE Meng-zhoum'”. WANG Ya-min' "

(' Hunan University of Chinese Medicine, Changsha 410208, China;® Hunan Provincial Medicine & Food Homologous Functional Food
Engineering and Technology Research Center, Changsha 410208, China;’ Provineial Key Laboratory of TOM Diagnostics, Hunan
University of Chinese Medicine, Changsha 410208, China;" The Kev Laboratory of Cardiopulmonary Disease Syndrome Differentiation and
Medicinal Diet Therapy in Chinese Medicine, Changsha 410208 , China;’ Liangpin Puzi Nutrition Food Co. | Lid. , Wuhan 430000, China )

Abstract . [Objective] To compare the taste and ferulic acid content of angelica from 45 producing areas, and to explore the correlation
between taste and ferulic acid content, so as to evaluate the quality of angelica from different producing areas. [Method] The electronic
tongue technology was used to determine the 9 flavors of Angelica sinensis samples from 45 counties and cities in Gansu provinee. The content
of ferulic acid was determined by HPLC. The 95% Confidence Interval Overlap Method was used for statistical analysiz and comparison of
taste and ferulic acid differences. The correlation between 9 flavors and ferulic acid content was studied to provide reference for the quality e-
valuation of Angelica sinensis. [Result] G519 { Xining county} had the highest ferulic acid content {0.29% ), G837 ( Xidang county )
had the highest sweetness value, G338 ( Gaotai county ) had the highest bitterness value, G314 { Heshui county ) had the highest umami
value, The taste of angelica 1= related to its quality. Ferulic acid 1= significantly positively correlated with umami and aftertaste values { R =
0.508, P=0.000, n=45}, and is related to bitterness, astringency, sweetness, salty, and bitter aftertaste. There 1= no significant cor-
relation between the values, [Conelusion] The difference in the umami value and umami allertaste value of Angelica sinensis from different ori-
gins reflects the level of ferulic acid content, so electronic tongue technology can be used to evaluate and quickly identify the quality of me-
dicinal materials.

Keywords: angelica; electronie tongue; HPLC; ferulic acid; 95% Confidence Interval Overlap Method; Pearson Correlation Analy-

sis



