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[ Abstract | Objective; To establish the gray relational analysis for quality evaluation of the samples of
Curcumae Radix introduced in Zhongshan. Method: With volatile oil and curcumin as Q-markers, and alcohol
exiract, germacrone, germacr-1 (10) -ene-5, 8-dione and curcumin as comprehensive evaluation index, the
contents of the four main components in 72 samples of Curcumae Radix of 3 different varieties introduced in
Zhongshan from 3 different regions were determined. The grey relational method was used to build the gray
correlation evaluation model for Curcumae Radix introduced in Zhongshan. Result; The relative correlation degree
(y,) of 72 samples was between 0.262 and 0.697, in which yi was above 0.450 for 10 samples, and below
0. 300 for 37 samples, indicating great differences in the quality of Curcumae Radix after introduction. The y, was

0. 697 and 0. 525 respectively for No. MY-W-4 and No. MY-W-1 from Curcumae Radix in Mayu with the best
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quality. The average values of vy, for the samples of 3 different varieties from 3 different regions were between 0. 281
and 0.420, and Mayu samples had the maximum average value, indicating that Mayu samples had the highest
overall quality of, and could be introduced as excellent resources. Conclusion; The evaluation method combined
with GRA method and multi-index quantification was simple, objective and comprehensive, and could be used to

evaluate the quality of Curcumae Radix introduced in Zhongshan, so as to provide references for screening high-

quality provenance.
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Table 1 Numbers and sources of samples introduced from

Curcumae Radix in Zhongshan
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Table 2 Classification criteria of screening samples
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Table 3 Fresh weight and classification of Curcuma Radix introduced in Zhongshan

. o PRA fif /g N, o N EA fif /g

Pt 25 HeAR MR el 25 e 2
JH-P-1 A 35 12 270 360 JY-L-6 C 25 12 175 285
JH-P-2 A 28 5 250 310 JY-L-7 A 28 5 150 150
JH-P-3 E 8 3 66 116 JY-L-8 B 11 5 80 270
JH-P4 B 14 16 145 405 JY-L9 B 23 7 105 240
JH-P-5 E 10 3 75 68 JY-L-10 B 11 5 80 270
JH-P-6 C 51 17 520 710 SQ-L-1 D 10 5 55 110
JH-P-7 B 16 19 160 430 SQ-L-2 D 28 4 105 150
JH-P-8 E 7 1 53 75 SQ-L-3 B 15 11 70 285
JH-P9 E 6 1 48 58 SQ-L-4 D 28 4 110 150
JH-P-10 C 28 14 275 390 SQ-L-5 C 37 10 120 250
JY-P-1 C 54 15 500 680 SQ-L-6 D 9 3 60 120
JY-P-2 B 14 15 145 390 SQ-L-7 C 27 14 180 295
JY-P-3 C 30 17 280 500 SQ-L-8 E 7 3 45 110
JY-P4 A 32 6 255 330 SQ-L-9 D 8 5 50 140
JY-P-5 C 59 12 510 700 SQ-L-10 B 13 10 65 295
JY-P-6 A 27 5 260 305 BS-W-1 D 10 11 75 275
JY-P-7 B 14 13 140 395 BS-W-2 D 6 13 50 290
JY-P-8 D 8 4 95 200 BS-W-3 D 19 5 135 220
JY-P-9 C 34 16 275 505 BS-W-4 C 12 11 120 320
JY-P-10 D 8 3 90 175 BS-W-5 A 16 7 100 280
SQ-P-1 B 15 17 155 415 BS-W-6 C 17 13 165 325
SQ-P-2 E 9 5 95 140 BS-W-7 D 8 5 75 200
SQ-P-3 D 12 6 180 175 BS-W-8 D 7 4 70 170
SQ-P4 E 9 4 90 135 BS-W-9 D 12 10 115 315
SQ-P-5 A 37 13 290 360 BS-W-10 D 5 6 60 230
SQ-P-6 E 8 5 80 155 MY-W-1 C 16 15 160 360
SQ-P-7 E 9 4 85 130 MY-W-2 D 7 6 75 276
SQ-P-8 B 20 16 150 400 MY-W-3 B 10 17 70 330
SQ-P-9 C 24 11 260 380 MY-W-4 C 15 14 140 345
SQ-P-10 B 9 10 90 380 MY-W-5 B 9 16 70 320
JH-L-1 B 31 9 50 270 MY-W-6 D 18 4 105 170
JH-L-2 B 14 16 80 360 MY-W-7 A 18 5 150 200
JH-L-3 A 29 5 135 160 MY-W-8 D 13 12 100 250
JH-L-4 C 22 11 120 320 MY-W-9 D 13 7 100 290
JH-L-5 C 26 14 115 330 MY-W-10 B 8 16 80 320
JH-L-6 B 23 12 110 310 JC-W-1 D 11 15 80 270
JH-L-7 C 28 11 180 295 JC-W-2 D 18 4 110 150
JH-L-8 D 12 3 75 105 JC-W-3 B 11 10 100 340
JH-L-9 D 16 6 90 95 JC-W4 D 8 3 65 100
JH-L-10 C 26 9 150 245 JC-W-5 E 6 4 50 105
JY-L-1 B 21 10 100 340 JC-W-6 D 7 15 80 270
JY-L-2 D 10 5 75 140 JC-W-7 C 14 16 130 375
JY-L-3 C 22 12 130 260 JC-W-8 D 6 4 55 115
JY-L-4 D 8 4 65 115 JC-W-9 C 16 13 155 355
JY-L-5 D 9 6 70 170 JC-W-10 D 8 5 70 120
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Table 4 Content of 4 ingredients of Curcuma Radix introduced in Zhongshan

JB i 53 B/ o 5K %
No. Kot No. Hm
i i FARZM HEER  RILY i 1 FAZE HEEE  REY
JH-P-1 A 0.099 1 0.176 0 0. 025 1.67 || JY-L7 A 0 0 0.3430 2.94
JH-P-2 A 0. 108 0 0.197 0 0. 038 2. 11 SQ-L-1 D 0 0 0.087 2 1.07
JH-P3 E 0.025 1 0.047 2 0. 006 1.08 || SQ-L=2 D 0 0 0.095 1 1.31
JH-P-5 E 0.033 8 0.054 7 0. 004 1.02 | SQ-L4 D 0 0. 081 7 1.017 0 1.78
JH-P-6 C 0.622 0 1.413 0 0. 027 2.43 || SQ-L5 C 0 0.227 0 0.112 0 2.19
JH-P-8 E 0.041 2 0. 098 2 0. 009 0.98 || SQ-L-6 D 0 0 0.088 5 112
JH-P-9 E 0.031 7 0. 065 6 0. 006 0.84 || SQ-L7 c 0 0.104 0 1.057 0 2. 46
JH-P-10 C 0.104 0 0.196 0 0.018 2.61 SQ-L-8 E 0 0 0.051 5 1.01
JY-P-1 C 0.101 0 0.179 0 0. 021 2.06 || SQ-L-9 D 0 0 0.067 2 112
JY-P-3 C 0.091 3 0.251 0 0. 034 1.98 || BS-W-1 D 0.047 4 0.098 1 0.023 4 1.95
JY-P4 A 0.109 0 0.213 0 0. 022 1.87 | Bs-w-= D 0.026 1 0. 053 4 0.011 2 2.47
JY-P-5 C 0.145 0 0.197 0 0. 021 2.31 BS-W-3 D 0.031 8 0. 063 2 0.026 9 1.96
JY-P-6 A 0.118 0 0.117 0 0.017 1.64 || BS-W4 C 0.109 0 1.328 0 0.101 0 1.81
JY-P-8 D 0.058 4 0.083 4 0.012 1.06 | BS-W-5 A 0.146 0 1.473 0 0.142 0 3.01
JY-P9 C 0.412 0 0.275 0 0. 021 2.18 BS-W-6 C 0.893 0 1.156 0 0.093 4 3.12
JY-P-10 D 0.044 6 0.080 1 0. 009 1.02 || BS-W-7 D 0.094 3 0.024 3 0.010 6 1.08
SQ-p-2 E 0.0315 0.052 5 0.011 0.98 BS-W-8 D 0.081 8 0.034 3 0.001 18 1.05
SQ-P-3 D 0.037 4 0.062 7 0. 005 1.02 || BS-W9 D 0.074 1 1.4270 0. 058 2 2.31
SQ-P4 E 0.021 2 0.022 7 0. 007 1.02 || BS-W-10 D 0.083 3 0.0112 0.027 6 1.04
SQ-P-5 A 0.198 0 0.3270 0. 022 2.62 || MY-W-1 ¢ 0.991 0 1.434 0 0.107 0 2. 14
SQ-P-6 E 0.010 9 0.0217 0. 003 0.97 | MY-W2 D 0. 084 1 0.026 1 0.043 1 1.21
SQ-P-7 E 0.012 4 0.026 9 0. 009 1.02 || MY-W4  C 1.162 0 1.453 0 0.973 0 3.21
SQ-P-9 C 0.063 1 0.034 0 0. 032 2.43 MY-W-6 D 0.083 6 0.093 5 0.015 0 1.47
JH-L3 A 0 0.256 0 1.710 1.54 || MY-W-7 A 0.129 0 0.252 0 0.763 0 2.11
JH-L4 C 0 0.165 0 1.280 1.94 || MY-W-8 D 0.075 7 0.879 0 0.025 7 2.45
JH-L-5 C 0 0.161 0 1.410 2.13 || MY-W9 D 0.024 2 0.075 9 0.075 1 1. 16
JH-L7 C 0 0.088 4 1.204 2.32 || JC-W-I D 0.045 8 0.052 1 0.082 2 1.37
JH-L-8 D 0 0.053 2 0.743 1.23 || JC-W-2 D 0.051 2 0.098 1 0.023 4 1.95
JH-L-9 D 0 0.064 8 0.758 1.07 || Jc-W4 D 0.046 8 0.093 4 0.011 2 2.47
JH-L-10 C 0 0.197 0 1.547 2.43 || JC-W-5 E 0.013 6 0.0213 0. 009 45 1.02
JY-L-2 D 0 0 0. 101 1.05 || JC-W-6 D 0.050 1 0.167 0 0.075 2 1.08
JY-L-3 C 0 0. 098 7 1. 634 2.65 || JC-W-7 C 0.324 0 0. 881 0 0.109 0 3.01
JY-L4 D 0 0 0. 137 1.65 || JC-W-8 D 0.082 3 0.138 0 0.010 3 1. 14
IY-L-5 D 0 0 0. 104 116 || JC-W9 C 0. 686 0 0.967 0 0.090 4 3.98
JY-L-6 C 0 0 1. 863 3.21 Je-w-10 D 0.097 2 0.175 0 0.011 4 1.09
2.3 JEE [ X, (i=1,2,3 myk =1,2,3--- n);m=72,

2.3.1 ZEFHIRESE WA m ADRER,BARE n=40 ARG CEREAE 0000 B N e R S
aA o PR SR AR AR — DI BT Ly BRSNS SR 2 2 F .
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HEATHE S, 45 2] L5 RS 4 9 5 44 UK, DL 8
2.4.5 JEIFHM O AHXSOCHERE v, MR, WA S
) BT i PP R R . 2R 8 TT T, 72 Al 5] R AR 4
FBE FE D & D M BT IF 8 B R R OG B A
0.262 ~0.697, H r, 10 4> B 5 A1 XF 56 BE JF >
0. 450, 33 LEAE 7 1) T 62 T 0 55 i, 32 22 ok R K 1R AR
& M LA 4,37 S FE A X S BKE < 0,300, % B
AN [R) 77 i AN T) 5t B AR 4 5 RS T A A AR D 2
S, R AT 5 TR P R Y A3 By 45 SR 0 B DR AN A R Y
SN AH . Wi VLI 2T S5 1 MY-W-4, MY-
W-1 1y, 43R 0. 697,0. 525 , HEJF 0 T HIPI 45, 5T
R

THEEAS [R] 7 b AS 5] it ol 5 | ol IS <6 6 i 140 A 0T 56
I B SF- 345 B2 RSD, 25 3 L3R 9,10, AN [A] ™= Hi AN [7]
s P AE X DG B BE A SF- BB AE 0. 281 ~ 0. 407, | I 7]
TLE AN [ b Bl AN [ 7™ il fr) A 4 o ok A7 A 25 5%
D 5 SR AT A B il P B SR K, VAR K P SRy, T
A R BB 4 0 S0 A0 5 | 0t — 25 W 58 ) 5 LI
S 0 DR 4 B b B9 S 35 1 76 3% F b 4 B K, T
s, TE ST )N 4 D6 5 R 5 0 e 1), mT LIAE hy
FORER B 7 X Z— 5 M T 77 0 51 F AR 42 04 °F- 1
fEf /), SR A eI
3 itig

B SR 19 90 {5y v Ll 5 | BT 4 A i, AR 2 4%
BrAFos 226k B R ALRE & 18 £y, B B RE AR &
7 BB A R RIS, R AR R 9 51 i R AT A 5T
T2 T2 AR A A b 1) oty b 2K R R AR 6F G BR BE AT
YA A5 UL 10, BRI A AR R R, i i 2 R
A X G TR B I A7 A — 5 I G R MG SRR > 0.5
(2 A FE G 3 R C 28 AUAR 4 BE & A X 6 Bk
0.4 ~0.50F,A KARARAFES: 4 4, C K8 13 4, D
FERL 1 AN AHRT OCIK BEAE 0.3 ~ 0.4 B, A R AUAR 4>
Bl 5 4, C 28A0 6 A, D A 4 A R R I BE /D
F 0.3 0, A RAEE A 1A, C 2K 1 4, D 2k
RI25 A4 E 2510 4>, dsbnl W, D, E S RAR 4
s A X I FE A, A, C 28 RUATR 5 A o AH X6 DG B B2
B, RO G B BT i IR 45 R SR 2R 2
L518W) G A K95, 8% UL LR N il Sh IR 3R
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Table 5 Original data normalization among samples of Curcuma Radix introduced in Zhongshan

No. 7 T I FEAR HEER 2w No. W h FA A HMEER iy

JH-P-1 0. 862 0. 680 0. 094 0.936 JY-L-7 0 0 1.285 1. 647
JH-P-2 0.939 0.761 0. 142 1.182 SQ-L-1 0 0 0.327 0.599
JH-P-3 0.218 0.182 0.022 0. 605 SQ-L-2 0 0 0.356 0.734
JH-P-5 0.294 0.211 0.015 0.571 SQ-L-4 0 0.315 3. 809 0.997
JH-P-6 5.409 5.456 0. 101 1.361 SQ-L-5 0 0.876 0.419 1.227
JH-P-8 0. 358 0.379 0.034 0. 549 SQ-L-6 0 0 0. 331 0. 627
JH-P9 0.276 0.253 0.022 0.471 SQ-L-7 0 0. 402 3.959 1.378
JH-P-10 0.904 0.757 0. 067 1. 462 SQ-L-8 0 0 0.193 0.566
JY-P-1 0.878 0.691 0.079 1.154 SQ-L-9 0 0 0.252 0. 627
JY-P-3 0.794 0. 969 0.127 1. 109 BS-W-1 0.412 0.379 0.088 1.092
JY-P-4 0.948 0. 822 0. 082 1. 048 BS-W-2 0.227 0.206 0. 042 1.384
JY-P-5 1.261 0.761 0.079 1.294 BS-W-3 0.277 0.244 0. 101 1.098
JY-P-6 1. 026 0.452 0. 064 0.919 BS-W-4 0.948 5.127 0.378 1.014
JY-P-8 0.508 0.322 0.045 0.5% BS-W-5 1.270 5. 687 0.532 1. 686
JY-P9 3.583 1. 062 0.079 1.221 BS-W-6 7.765 4.463 0. 350 1.748
JY-P-10 0. 388 0. 309 0.034 0.571 BS-W-7 0. 820 0. 094 0. 040 0. 605
SQ-P-2 0.274 0.203 0.041 0. 549 BS-W-8 0.711 0.132 0. 004 0.588
SQ-P-3 0.325 0.242 0.019 0.571 BS-W-9 0. 644 5.510 0.218 1.294
SQ-P4 0.184 0. 088 0. 026 0.571 BS-W-10 0.724 0.043 0.103 0.583
SQ-P-5 1.722 1.263 0. 082 1. 468 MY-W-1 8.617 5.537 0. 401 1.199
SQ-P-6 0. 095 0. 084 0.011 0.543 MY-W-2 0.731 0. 101 0. 161 0.678
SQ-P-7 0. 108 0. 104 0.034 0.571 MY-W-4 10. 1 5.610 3. 644 1.798
SQ-P-9 0. 549 0. 131 0.120 1. 361 MY-W-6 0.727 0. 361 0.056 0.824
JH-L-3 0 0.988 6. 404 0. 863 MY-W-7 1.122 0.973 2.858 1.182
JH-L4 0 0.637 4.794 1. 087 MY-W-8 0. 658 3.394 0. 096 1.373
JH-L-5 0 0. 622 5.281 1.193 MY-W-9 0.210 0.293 0.281 0. 650
JH-L-7 0 0.341 4.509 1. 300 JC-W-1 0. 398 0.201 0. 308 0.768
JH-L-8 0 0. 205 2.783 0. 689 JC-W-2 0. 445 0.379 0.088 1.092
JH-L-9 0 0.250 2.839 0.599 JC-W-4 0. 407 0. 361 0. 042 1.384
JH-L-10 0 0.761 5.794 1.361 JC-W-5 0.118 0.082 0.035 0.571
JY-L-2 0 0 0.378 0. 588 JC-W-6 0.436 0. 645 0.282 0. 605
JY-L-3 0 0. 381 6.120 1. 485 JC-W-7 2.817 3.402 0. 408 1. 686
JY-L4 0 0 0.513 0.924 JC-W-8 0.716 0.533 0.039 0.639
JY-L-5 0 0 0.390 0. 650 JC-W-9 5.965 3.734 0. 339 2.230
JY-L-6 0 0 6.978 1.798 JC-W-10 0. 845 0.676 0.043 0.611
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Table 6 Correlation coefficients and correlation degrees by evaluation unit sequences relative to optimal reference sequence

No. FOE R TE BEWHR OB RBE No. T FARTE BEWHR RN REKE
JH-P-1 0.353 0.362 0.336 0.463 0.379 JY-L-7 0.333 0.333 0.380 0. 657 0.426
JH-P-2 0. 355 0.366 0.338 0.516 0. 394 SQ-L-1 0.333 0.333 0.344 0. 406 0.354
JH-P-3 0.338 0.341 0.334 0. 407 0. 355 SQ-L-2 0.333 0.333 0.345 0. 427 0. 360
JH-P-5 0. 340 0.342 0.334 0.402 0.354 SQ-L-4 0.333 0. 346 0.524 0.475 0.420
JH-P-6 0.518 0.925 0. 337 0.562 0.585 SQ-L-5 0.333 0.372 0. 347 0.526 0. 395
JH-P-8 0.341 0. 349 0.334 0.399 0.356 SQ-L-6 0.333 0.333 0.344 0.410 0.355
JH-P9 0. 340 0. 344 0.334 0. 388 0.351 SQ-L-7 0.333 0. 350 0.536 0. 567 0. 447
JH-P-10 0. 354 0.366 0. 336 0.592 0.412 SQ-L-8 0.333 0.333 0. 340 0. 401 0.352
JY-P-1 0.354 0.363 0.336 0.509 0. 390 SQ-L-9 0.333 0.333 0.342 0.410 0. 355
JY-P-3 0.352 0.376 0.338 0. 499 0. 391 BS-W-1 0.343 0. 349 0.336 0. 495 0. 381
JY-p-4 0.356 0.369 0.336 0. 485 0.386 BS-W-2 0.338 0. 342 0. 335 0. 569 0.396
JY-P-5 0. 364 0.366 0.336 0.544 0. 402 BS-W-3 0. 340 0.343 0.337 0. 496 0.379
JY-P-6 0. 358 0.352 0. 335 0. 460 0.376 BS-W-4 0.356 0. 836 0. 346 0.478 0.504
JY-P-8 0. 345 0. 346 0.335 0. 405 0.358 BS-W-5 0. 364 1. 000 0. 351 0.672 0.597
JY-P-9 0. 437 0. 381 0. 336 0. 525 0. 420 BS-W-6 0. 684 0. 699 0. 345 0. 698 0. 606
JY-P-10 0.342 0. 346 0.334 0.402 0.356 BS-W-7 0.352 0. 337 0. 335 0. 407 0.358
SQ-P-2 0. 339 0.341 0.335 0.399 0.354 BS-W-8 0. 350 0. 339 0.334 0. 404 0. 357
SQ-P-3 0. 341 0.343 0.334 0.402 0. 355 BS-W-9 0.348 0.941 0. 340 0. 544 0.543
SQ-P4 0.337 0.337 0.334 0. 402 0.353 BS-W-10 0. 350 0.335 0.337 0. 404 0.356
SQ-P-5 0.376 0.391 0.336 0.594 0. 424 MY-W-1 0.773 0.950 0. 347 0.520 0. 647
SQ-P-6 0.335 0.337 0.334 0.398 0.351 MY-W-2 0. 350 0.337 0.339 0.418 0.361
SQ-P-7 0.336 0. 337 0.334 0. 402 0.352 MY-W-4 1. 000 0.974 0.511 0.721 0. 802
SQ-P-9 0. 346 0.339 0.337 0.562 0.396 MY-W-6 0. 350 0.348 0.335 0. 442 0.369
JH-L-3 0.333 0.377 0. 859 0. 449 0. 505 MY-W-7 0. 360 0.376 0. 459 0.516 0. 428
JH-L-4 0.333 0. 360 0.615 0.494 0.451 MY-W-8 0.348 0. 554 0.336 0.565 0.451
JH-L-5 0.333 0. 360 0.673 0.518 0.471 MY-W-9 0.338 0.345 0.343 0.414 0.360
JH-L-7 0.333 0. 347 0.586 0.545 0.453 JC-W-1 0.342 0. 341 0.343 0.433 0. 365
JH-L-8 0.333 0.342 0. 454 0.420 0. 387 JC-W-2 0.343 0. 349 0.336 0.495 0. 381
JH-L9 0.333 0.343 0. 457 0. 406 0.385 JC-W-4 0.343 0. 348 0. 335 0. 569 0.398
JH-L-10 0.333 0.366 0.747 0.562 0.502 JC-W-5 0.336 0.337 0. 335 0. 402 0.352
JY-L-2 0.333 0.333 0. 346 0.404 0.354 JC-W-6 0.343 0.361 0.343 0. 407 0.363
JY-L-3 0.333 0. 349 0. 803 0.599 0.521 JC-W-7 0. 409 0.554 0. 347 0.672 0. 496
JY-L-4 0.333 0.333 0. 351 0.461 0.369 JC-W-8 0. 350 0.356 0.335 0.412 0.363
JY-L-5 0.333 0.333 0. 346 0.414 0. 357 JC-W-9 0. 550 0.593 0. 345 1. 000 0.622
JY-L-6 0.333 0.333 1. 000 0.721 0.597 JC-W-10 0.353 0. 362 0. 335 0.408 0.364
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Table 7 Correlation coefficients and correlation degrees by evaluation unit sequences relative to worst reference sequence

No. FOE R TE BEWHR OB RBE No. T FARTE BEWHR RN REKE
JH-P-1 0. 854 0. 807 0.975 0. 706 0. 836 JY-L-7 1. 000 1. 000 0.732 0. 466 0.799
JH-P-2 0. 843 0.789 0.962 0. 890 0.871 SQ-L-1 1. 000 1. 000 0.915 0.776 0.923
JH-P-3 0.959 0. 940 0.995 0.984 0.969 SQ-L-2 1. 000 1. 000 0.908 0.760 0.917
JH-P-5 0.945 0.931 0.997 0.991 0. 966 SQ-L-4 1. 000 0.900 0.478 0.227 0.651
JH-P-6 0. 483 0.343 0.973 0.920 0. 680 SQ-L-5 1. 000 0. 764 0. 894 0.729 0. 847
JH-P-8 0.934 0. 882 0.992 0.974 0. 946 SQ-L-6 1. 000 1. 000 0.914 0.773 0.922
JH-P9 0.948 0.918 0.995 0.984 0.961 SQ-L-7 1. 000 0.876 0. 469 0.220 0. 641
JH-P-10 0. 848 0.790 0.982 0.947 0. 892 SQ-L-8 1. 000 1. 000 0.949 0. 855 0.951
JY-P-1 0. 852 0. 804 0.979 0.938 0. 893 SQ-L-9 1. 000 1. 000 0.934 0.818 0.938
JY-P-3 0. 864 0.746 0. 966 0.901 0. 869 BS-W-1 0.925 0. 882 0.977 0.931 0.929
JY-p-4 0. 842 0.776 0.978 0.935 0. 883 BS-W-2 0. 957 0.932 0.989 0. 967 0.962
JY-P-5 0. 800 0.789 0.979 0.938 0.876 BS-W-3 0.948 0.921 0.973 0.920 0.941
JY-P-6 0. 831 0. 863 0.983 0.950 0.907 BS-W-4 0. 842 0.357 0.903 0.749 0.713
JY-P-8 0. 909 0. 898 0.989 0. 965 0. 940 BS-W-5 0.799 0.333 0. 869 0.679 0.670
JY-P-9 0. 585 0.728 0.979 0.938 0. 807 BS-W-6 0.394 0. 389 0.910 0.763 0.614
JY-P-10 0.929 0.902 0.992 0.974 0.949 BS-W-7 0. 860 0. 968 0.990 0. 969 0.947
SQ-P-2 0. 949 0.933 0.990 0.968 0. 960 BS-W-8 0.877 0.955 1. 000 1. 000 0.958
SQ-P-3 0. 940 0.922 0.996 0.987 0.961 BS-W-9 0. 887 0. 340 0. 942 0. 839 0.752
SQ-P4 0. 965 0.970 0.994 0.981 0.977 BS-W-10 0.875 0.985 0.972 0.918 0.938
SQ-P-5 0.746 0.693 0.978 0.935 0. 838 MY-W-1 0.370 0. 339 0. 898 0.738 0.586
SQ-P-6 0.982 0.971 0.998 0.994 0.986 MY-W-2 0.874 0. 966 0.957 0. 877 0.918
SQ-P-7 0.979 0. 965 0.992 0.974 0.977 MY-W-4 0.333 0.336 0. 489 0.235 0. 348
SQ-P-9 0.902 0.956 0.968 0. 906 0.933 MY-W-6 0.874 0. 887 0.985 0.956 0.926
JH-L-3 1. 000 0.742 0.353 0. 148 0.561 MY-W-7 0.818 0. 745 0.550 0.281 0.599
JH-L-4 1. 000 0.817 0.422 0. 189 0. 607 MY-W-8 0. 885 0.456 0.974 0.924 0.810
JH-L-5 1. 000 0. 821 0.398 0.174 0.598 MY-W-9 0.960 0.907 0.927 0. 801 0.899
JH-L-7 1. 000 0. 893 0. 437 0.198 0.632 JC-W-1 0.927 0.934 0.920 0.786 0. 892
JH-L-8 1. 000 0.933 0. 557 0. 286 0. 694 JC-W-2 0.919 0. 882 0.977 0.931 0.927
JH-L9 1. 000 0.919 0.552 0.282 0. 688 JC-W-4 0.925 0. 887 0.989 0. 967 0.942
JH-L-10 1. 000 0.789 0.376 0.161 0.582 JC-W-5 0.977 0.972 0.991 0.973 0.978
JY-L-2 1. 000 1. 000 0.903 0. 749 0.913 JC-W-6 0.921 0. 815 0.926 0. 801 0. 866
JY-L-3 1. 000 0. 882 0. 363 0. 154 0. 600 JC-W-7 0. 642 0. 455 0. 896 0.734 0. 682
JY-L-4 1. 000 1. 000 0.873 0. 687 0. 890 JC-W-8 0.876 0. 842 0.990 0.970 0.920
JY-L-5 1. 000 1. 000 0.901 0.743 0.911 JC-W-9 0. 459 0.432 0.913 0. 769 0. 643
JY-L-6 1. 000 1. 000 0.334 0.138 0.618 JC-W-10 0. 857 0. 808 0.989 0. 967 0. 905
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#8 Hmls|IMABEHEMBNXBEEREREHSF
Table 8 Quality ranking of relative correlation degrees of samples

of Curcuma Radix introduced in Zhongshan

R9 FAEFHAEGMS| M SHERENXEKENFHER RSD
Table 9 Average value and RSD of relative correlation degrees of
samples of different sources and different regions from Radix

Curcuma introduced in Zhongshan

Gin K jﬂ% s | e xm gifg Bk
JH-P-1 A 0.312 29 JY-L-7 A 0.348 23
JH-P-2 A 0.311 30 SQ-L-1 D 0.277 53
JH-P-3 E 0.268 65 SQ-L-2 D 0.282 49
JH-P-5 E 0.268 64 SQ-L-4 D 0.392 19
JH-P-6 C 0. 463 10 SQ-L-5 C 0.318 26
JH-P-8 E 0.273 58 SQ-L-6 D 0.278 52
JH-P-9 E 0.268 66 SQ-L-7 C 0.411 18
JH-P-10 C 0.316 27 SQ-L-8 E 0.270 61
JY-P-1 C 0. 304 33 SQ-L-9 D 0.274 56
JY-P-3 C 0.310 31 BS-W-1 D 0.291 41
JY-P4 A 0. 305 32 BS-W-2 D 0.292 39
JY-P-5 C 0.315 28 BS-W-3 D 0.287 43
JY-P-6 A 0.293 38 BS-W4 C 0.414 17
JY-P-8 D 0.276 54 BS-W-5 A 0.471 7
JY-P9 C 0.342 24 BS-W-6 C 0.497 3
JY-P-10 D 0.273 59 BS-W-7 D 0.274 57
SQ-P-2 E 0.269 63 BS-W-8 D 0.271 60
SQ-P-3 D 0.270 62 BS-W-9 D 0.419 14
SQ-P-4 E 0.265 67 BS-W-10 D 0.275 55
SQ-P-5 A 0.336 25 MY-W-1 C 0.525 2
SQ-P-6 E 0.262 70 MY-W-2 D 0.282 48
SQ-P-7 E 0.265 68 MY-W-4 C 0. 697 1
SQ-P9 C 0.298 34 MY-W-6 D 0.285 46
JH-L-3 A 0.474 6 MY-W-7 A 0.417 16
JH-L-4 C 0.426 12 MY-W-8 D 0. 358 22
JH-L-5 C 0. 440 11 MY-W-9 D 0.286 45
JH-L-7 C 0.417 15 JC-W-1 D 0.290 42
JH-L-8 D 0.358 21 JC-W-2 D 0.291 40
JH-L-9 D 0.359 20 JC-W4 D 0.297 35
JH-L-10 C 0.463 9 JC-W-5 E 0.265 69
JY-L-=2 D 0.280 51 JC-W-6 D 0.296 36
JY-L-3 C 0. 465 8 JC-W-7 C 0.421 13
JY-L4 D 0.293 37 JC-W-8 D 0.283 47
JY-L-5 D 0. 281 50 JC-W-9 C 0. 491 4
JY-L-6 C 0.491 5 JC-W-10 D 0.287 44

- H A

No. i ) R RSD
JH-P SRR 4 Xt 2 0.310 0. 065
JY-P ek 4 s 0.302 0.022
SQ-P Lotk 4 2N 0.281 0.027
JH-L LR 4 X £ 0. 320 0. 046
JY-L oA 4 P 0. 360 0. 095
SQ-L B2l 4 ST 0.313 0.054
BS-W AR 4 Fig 4 7 2 L B 0.349 0. 090
MY-W AR 4 2 T T 5 A 0. 407 0. 155

JC-W I8R5 THE 0.325 0.077

F10 AEGMARMSIFHERENXRENERISHR
Table 10 Comparison of relative correlation and classification of
samples of different sources and different regions from Curcuma

Radix introduced in Zhongshan

AR X B B
dity B3

<0.3 0.3~0.4 0.4~0.5 >0.5
SRR 4 A 1 4 1 0
SR Al 4 C 1 5 0 0
Lk 2 B 4x D 3 0 0 0
4 E 8 0 0 0
22 AR 4x A 0 1 1 0
2L AR 4 C 0 1 7 0
ARG D 7 3 0 0
2L AR 4x E 1 0 0 0
TR 4 A 0 0 2 0
i C 0 0 6 2
AR 43 D 15 1 1 0
TR 4 E 1 0 0 0

TR S AR N AR b ST Y K0 O TR JBE A R
Trb il SRR R (9 R DA, BB R UL S

AR 4 B N TE BT W o AR i 5 R R 2 2

it 2018 4 6—12 F 24 i W B A BRER 1T E M
AR 1530 2L R AL R KT, 93% L i
EAGHBA GE ey, i 87% L I g th 25
KRR A G H o B e b 2 5 6 R) R Y T
P, 10 5T A 7E ) 80 TE S et iR 7 ST R G 24
PR R A S . BB B IR 25 B B
il , EEAR A AT 2015 4R R 2 8 ) (—3F) M
E 1R BT IR HEAT AL A TR S 0 | 4 ) B AR
S ) | 0 i MO A FLUJE R 0 v 2468 A e 24 )
A 1A SR bR B 0 B B E . YT
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