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[ Abstract | Objective; To study the quality of Curcumae Radix from different areas, in order to screen
out excellent provenances to improve the overall quality and stability of Curcumae Radix. Method: The volatile oil ,
alcohol extract, germacrone, germacr-1 (10) -ene-5, 8-dione and curcumin were selected as comprehensive
evaluation indicators to determine the content of five main components in 50 samples of Curcumae Radix from
different areas. Cluster analysis was made for Curcumae Radix from different areas of Guangxi, and the fusion
models of GRA ( grey correlation degree) and TOPSIS ( technique for order preference by similarity to ideal
solution) of Curcumae Radix were established. Result: The results of cluster analysis indicated that 50 samples

from different areas could be divided into four categories. The fusion models of GRA and TOPSIS were based on
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relative closeness yi as the index to comprehensively evaluated the quality of Curcumae Radix. Samples No. YL-2,
YL-5, YL-1, YL4 were screened out as excellent samples. The average relative closeness yi was ranked as
follows: Yulin > Pingnan > Hengxian > Xingye > Zhaoqing > Qingtang > Zhongshan > Qinzhou > Guigang >
Lingshan. Conclusion: The multiple attribute decision making analysis gray correlation degree and TOPSIS fusion

models are used to optimize the quality evaluation of Curcumae Radix. The method is simple, objective and

comprehensive, which can be promoted and provide a reference for the screening of high-quality provenance.
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Table 1 Numbers and sources of samples of Curcuma kwangsiensis radix
No. ) i FR AN (L) T K Wi i 1]
YL-1 ~ YL-5 IEX N 110. 14 ,22. 64 AR 201801
LS-1 ~18-5 JURE R 109. 29 ,22. 44 £ e, - H 2018-02
GG-1 ~GG-5 I Rk T 109. 60,23. 11 E Rt 201801
PL-1 ~ PL-5 IR AN 110. 40,23.55 o fa + 1 2018-01
HX-1 ~ HX-5 U E R 109. 40,22. 69 FAR G o 2018-02
QT-1 ~QT-5 T VG 108. 82,22.26 gt 2018-02
QZ-1 ~QZ-5 JU RN T 108.61,21.96 40+ 4 2018-02
XY-1 ~XY-5 JVE 260l B 109. 82,22. 74 EAR L o 2018-01
7Q-1 ~7.Q-5 IR R 112.47,23.05 e, 4 43 2017-12
7S-1 ~ 7S-5 IR T 113.38,22.52 0, 1 2017-10
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Table 2 Content of 5 ingredients of samples of Curcuma kwangsiensis radix %
No. £ & W Eh FHA LER Ry No. R S FHA W LWR Ry
YL-1 2.11 0.099 1 1.976 0 0.025 4.87 QT-1 1.23 0.091 6 1.118 0 0.023 1.84
YL-2 2.08 0.101 8 1.671 0 0.038 4.71 QT-2 1.41 0.084 3 1.013 0 0.022 1.97
YL-3 1.95 0.085 2 1.072 0 0.026 3.98 QT-3 1.17 0.071 1 1.071 0 0.021 1.71
YL4 2.54 0.081 8 1.054 0 0.024 4.82 QT4 0.98 0.087 9 1.024 0 0.017 1.58
YL-5 1.79 0.091 2 1.7150 0.027 3.43 QT-5 1.04 0.0853 0.912 6 0.022 1.69
LS-1 0.86 0.041 2 0.472 1 0.012 1.57 QZ-1 0.62 0.053 9 0.3812 0.015 1.22
LS-2 0.57 0.0317 0.306 5 0.011 1.04 QZ-2 0.53 0.0515 0.417 1 0.017 1.06
LS-3 0.63 0.044 3 0.364 3 0.011 1.31 QZ-3 0.69 0.039 7 0.3327 0.015 1.21
LS4 0.71 0.040 1 0.392 7 0.012 1.26 QZ-4 0.71 0.042 8 0.354 1 0.012 1.25
LS-5 0.55 0.042 3 0.3152 0.014 1.08 QZ-5 0.48 0.047 9 0.411 1 0.014 1.05
GG-1 0.75 0.050 9 0.3218 0.012 1.17 XY-1 1.16 0.094 3 0.9327 0.011 1.68
GG-2 0.65 0.0415 0.379 1 0.011 1.11 XY-2 1.57 0.081 8 0.843 1 0.018 2.15
GG-3 0.81 0.047 8 0.438 3 0.017 1.34 XY-3 1.62 0.074 1 0.987 4 0.018 2.57
GG4 0.59 0.032 4 0.314 6 0.012 1.06 XY-4 1.25 0.083 3 1.024 0 0.026 2.64
GG-5 0.72 0.048 2 0.1755 0.011 1.28 XY-5 1.33 0.099 1 1.148 0 0.017 2.33
PL-1 1.47 0.084 1 1.001 0 0.021 2.51 70Q-1 1.08 0.074 6 0.811 8 0.019 1.87
PL-2 1.02 0.089 1 1.172 0 0.023 1.97 7Q-2 1.21 0.0815 1.0850 0.021 2.01
PL-3 1.71 0.083 6 1.098 0 0.025 1.47 7Q-3 1.17 0.077 4 1.274 0 0.018 1.98
PL4 1.69 0.092 9 1.202 0 0.023 2.11 7Q-4 0.96 0.081 2 0.927 1 0.022 1.72
PL-5 1.51 0.097 2 1.075 0 0.021 1.09 7Q-5 1.71 0.090 8 1.184 0 0.022 2.02
HX-1 1.82 0.091 2 1.413 0 0.023 3.21 7S-1 1.12 0.096 1 0.053 4 0.022 2.37
HX-2 1.65 0.074 1 0.692 1 0.021 1.02 782 0.94 0.071 8 0.063 2 0.029 1.86
HX-3 1.71 0.063 1 0.912 0 0.022 2.43 7S-3 1.23 0.080 9 1.1820 0. 021 1.93
HX-4 1.56 0.084 9 0.816 7 0.017 1.54 734 0.92 0.074 6 1.031 0 0.023 1.81
HX-5 1.27 0.0715 0.940 1 0.023 3.21 78-5 1.47 0.089 3 1.2150 0.024 2.32
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Table 3 Variance analysis results of 5 ingredients in Curcuma kwangsiensis radix from different areas
7= H 15 % L il FEAR LHER B2y

JUVE AR 2.094 0 +0.279 5° 0.091 82 +0. 008 620° 1.498 0. 413 6° 0.028 0 £0.005 710° 4.362 +0.633 1°
JUPE R 0.664 0 +0.071 88" 0.039 92 0. 005 539!  0.370 2 +0. 040 90° 0.012 0 £0.001 4144 1.252 +£0. 132 5%
I S 0.704 0 +0.085 9! 0.044 16 £0.007 422*  0.3259 +0.097 76°  0.012 60 £0. 002 51° 1.192 £0. 116 5
IR a) 1.480 0 £0.278 2> 0.089 38 +0. 005 807 1.110 £0.079 93> 0.022 60 +0.001 67" 1.830 +0. 556 2"
IV R 1.602 0 +0.208 3" 0.076 96 +0. 111 4% 0.954 8 £0.273 9 0.021 20 =0. 002 490" 2.282 +0.985 8"
IR 1.166 0 £0. 168 9°*  0.084 04 +0. 007 765™° 1.028 +0.766 6™ 0.021 00 +0. 002 345" 1.758 +0. 150 2"
IR 0.606 0 £0.099 65"  0.047 16 +0.005 905¢  0.379 2 +0.036 23%  0.146 0 £0.001 817 1.158 0. 095 241
IiipN 2 1.386 0 £0.200 8" 0.086 52 +0.010 01" 0.098 70 +0. 112 9™ 0.017 92 £0. 005 471° 2.274 0 +£0.385 0°
JIR R 1.226 0 +0.287 1°% 0.081 1 +0.006 128" 1.056 +0. 187 7™ 0.020 40 +0.001 817" 1.920 +0. 126 7"
&R 1.136 0 £0.226 8°%  0.082 54 +0.010 13*  0.708 9 +0. 598 0" 0.024 50 0. 003 109" 2.058 0 +0.266 0"
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Fig.1 Clustering analysis chart of 50 samples
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Table 4 Result of D, ,D* ,S* ,S7 ,E;* ,E ,y, of 50 samples of Curcuma kwangsiensis radix
IS D} D~ S S E} E Vi HEF
YL-1 0.268 7 0.941 4 0.936 1 0.404 8 0.938 8 0.336 7 0.736 0 2
YL-2 0.142 8 1.000 0 1.000 0 0.3813 1.000 0 0.262 0 0.792 4 1
YL-3 0.391 2 0.718 3 0.691 4 0.463 7 0.704 8 0.427 5 0.622 5 5
YL-4 0.3852 0.829 3 0.8225 0.446 2 0.8259 0.4157 0.665 2 3
YL-5 0.329 8 0.794 6 0.7379 0.446 2 0.766 2 0.3880 0.663 9 4
LS-1 0.896 3 0.178 3 0.422 7 0.8357 0.300 5 0.866 0 0.257 6 39
LS-2 1.000 0 0.078 3 0.3917 1.000 O 0.2350 1.000 0 0.190 3 50
LS-3 0.9525 0.124 3 0.408 9 0.901 3 0.266 6 0.926 9 0.223 4 45
LS4 0.938 3 0.1303 0.409 7 0.891 4 0.270 0 0.914 8 0.227 9 43
LS-5 0.9529 0.118 8 0. 406 4 0.913 2 0.262 6 0.933 1 0.219 6 47
GG-1 0.929 3 0.1509 0.417 2 0.869 5 0.284 1 0.899 4 0.240 0 40
GG-2 0.960 9 0.118 3 0.404 7 0.924 5 0.2615 0.942 7 0.217 2 48
GG-3 0.856 8 0.212 4 0.433 7 0.792 5 0.3231 0.824 7 0.2815 36
GG-4 0.984 9 0.086 6 0.395 2 0.9755 0.240 9 0.980 2 0.197 3 49
GG-5 0.962 9 0.117 7 0.408 8 0.907 1 0.263 3 0.9350 0.2197 46
PL-1 0.561 2 0.540 2 0.577 4 0.546 8 0.558 8 0.554 0 0.502 2 12
PL-2 0.603 9 0.542 3 0.578 5 0.577 8 0.560 4 0.590 9 0.486 8 18
PL-3 0.542 6 0.599 0 0.591 8 0.566 0 0.595 4 0.5543 0.517 9 11
PL4 0.503 9 0.629 0 0.629 2 0.524 6 0.629 1 0.514 2 0.550 2 7
PL-5 0.618 1 0.572 8 0.602 9 0.615 2 0.587 9 0.616 7 0.488 0 17
HX-1 0.411 8 0.707 3 0.678 8 0.475 2 0.693 1 0.443 5 0.609 8 6
HX-2 0.676 7 0.471 8 0.5237 0.663 1 0.497 7 0.669 9 0.426 3 30
HX-3 0.5715 0.519 1 0.548 6 0.565 7 0.533 8 0.568 6 0.484 2 19
HX-4 0.667 7 0.479 5 0.543 9 0.624 9 0.5117 0.646 3 0.4419 26
HX-5 0.563 2 0.5229 0.564 5 0.547 0 0.543 7 0.5551 0.494 8 15
QT-1 0.584 8 0.5550 0.5889 0.568 5 0.571 9 0.576 7 0.497 9 14
QT-2 0.582 4 0.528 9 0.567 5 0.567 0 0.548 2 0.574 7 0.488 2 16
QT-3 0.643 1 0.463 4 0.524 0 0.613 9 0.493 7 0.628 5 0.4399 27
QT4 0.704 1 0.456 9 0.538 1 0.646 2 0.497 5 0.6751 0.424 3 31
QT-5 0.656 3 0.473 8 0.543 5 0.613 6 0.508 6 0.634 9 0.444 8 25
QZ-1 0.902 0 0.181 5 0.4259 0.836 6 0.303 7 0.869 3 0.258 9 38
QZ-2 0.902 2 0.197 9 0.424 9 0.853 4 0.311 4 0.877 8 0.2619 37
QZ-3 0.9233 0.140 3 0.412 6 0.8757 0.276 5 0.899 5 0.2351 41
QZ-4 0.939 1 0.127 7 0.410 6 0.887 2 0.269 1 0.913 2 0.227 6 44
QZ-5 0.941 7 0.1522 0.412 5 0.900 1 0.282 4 0.920 9 0.234 7 42
XY-1 0.759 7 0.464 3 0.549 0 0.692 6 0.506 7 0.726 1 0.411 0 33
XY-2 0.624 2 0.493 1 0.551 6 0.585 2 0.522 4 0.604 7 0.463 5 23
XY-3 0.590 3 0.514 7 0.5555 0.566 3 0.5351 0.578 3 0.480 6 20
XY-4 0.534 5 0.568 6 0.589 1 0.534 3 0.578 9 0.534 4 0.5200 10
XY-5 0.606 3 0.564 9 0.617 0 0.565 4 0.591 0 0.5859 0.502 2 13
7Q-1 0.692 7 0.404 3 0.509 0 0.634 1 0.456 6 0.663 4 0.407 7 34
7Q-2 0.609 1 0.503 6 0.553 0 0.5817 0.528 3 0.595 4 0.470 1 22
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&k 4
I 5 D} D~ S’ S E’ E Vi HE
7Q-3 0.633 3 0.503 1 0.546 0 0.598 9 0.524 6 0.616 1 0.459 9 24
7Q-4 0. 667 6 0.457 5 0.5316 0.622 4 0.494 5 0.6450 0.434 0 29
7Q-5 0.521 4 0.6135 0.616 4 0.5350 0.6150 0.528 2 0.538 0 9
7S-1 0.752 1 0.469 3 0.564 0 0. 665 8 0.516 6 0.708 9 0.421 6 32
7S-2 0.767 0 0.451 6 0.5139 0.701 8 0.482 8 0.734 4 0.396 6 35
7S-3 0. 600 7 0.519 8 0.5575 0.580 1 0.538 6 0.590 4 0.477 1 21
754 0.6553 0.465 8 0.527 4 0.618 2 0.496 6 0.636 8 0.438 2 28
78-5 0.508 2 0.607 8 0.613 1 0.524 7 0.610 4 0.516 5 0.5417 8
HH 2% 4 W] LA, 50 43 7 V5 AR 4 B i AE X 0 3 3 itig

JEAE0.190 3 ~0.792 4, k£ YL-2,YL-1,YL4,YL-
5 RIS B AE 4 B Sk 0.792 4,0.736 0,0.665 2,
0.663 9, HE4 55 1,2,3 4, A1 4G 3 BE > 0. 65 HE44
HI S B3R AR B9 PEAR 4o 13 A i AH X
EAE =0.500 0, FZh EMS 7, Fm 3 4, 2%
2 0 AR Ty BEER Ly, ol 1y, T UE RO R
5t dE Oy, 3 i) o 4% 7 AR A B ) 100%
60% ,40% ,20% ,20% ,20% ,0,0,0,0, 15 ~FE
FHXF R BE y, fA <0.300, 2R R 1l 5t s FECH
PRIV o FH AT DL AN [ T P AR 4 A G B
WAATEREER, 520 R—3

VI VG AR 4 RE A AR X G AT R S 38 (E &
RSD, S5 W3R 5, LR HEF R W, AN 8] 7™ 1 )™ 74 Al
4G BE A F 0.223 8 ~0.696 0, HZ: & HEF
FEM S TR > R > 20l > B > FHE > il >
BOM > 52 > Rl )08 EARATAE R )T PR 4 iE '
PR AT B AR F T AR X A L A
T N R Y B N i Y R T K (S D
VUAR 4 51 Ff ) 7R3 A o6k B i A7 OR AR5 5 R 1L
J VAR 4 -S4 A U 3T B AR, A R T AR AL AL

xS TEMEHEREXEIEENTHER RSD

Table 5 Average value and RSD of Curcuma kwangsiensis radix

No. il Y RSD

YL IRIER N 0. 696 0 0. 067 59
LS JE R 0.223 8 0.023 99
GG TV s 0.231 1 0.031 95
PL IR A 0.509 0 0. 026 26
HX ST 0.491 4 0.072 07
QT STV b 0.459 0 0.032 18
QZ T PEEN 0.243 6 0.015 61
XY JUPE X0 0.475 4 0. 041 90
7Q IR 0.4619 0.048 93
ZS s 0.4550 0. 056 60
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