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Abstract: Objective The research is about the correlation of the color values of Curcuma longa in Sichuan and the content of the main
composition (curcumin, demethoxycurcumin, bisdemethoxycurcumin, and curcuminoids). Methods Based on the theory of
“distinguish quality by the appearance of medicine”, CM-5 spectro-colorimeter was used to measure the color values of slices and
powders of C. longa in Sichuan, and combining to the content of the main composition of these medicines to analyze the correlation
between them. Results It showed that there was a significant negative correlation between the color values of powders of C. longa
in Sichuan (L, b", and AE"ab) and the content of the main component of medicines. The correlation coefficients were all around 0.4;
Meanwhile, there was a significant positive correlation between the color value a° of C. longa in Sichuan and its main composition
content, and the correlation coefficients were all around 0.7. Conclusion The color value a” of C. longa powders produced in Sichuan has
higher correlation than other color values. It prompted that we can predict and judge the quality of C. longa in Sichuan by color value a” of C.
longa powders, thereby verifying the scientificity of “distinguish quality by the appearance of medicine” in the identification of C. longa. The

research can lay the foundation of establishing the evaluation system of C. longa, which can rapidly identify the quality of C. longa.
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Table 1 Source and observing color of samples

i 7% 4 R (IR RREIE (R | 45 gz DRIt (IR BAREiE (AR
1 ZMH Uyl AR 17 SRmANE #HiEE WA
2 SN e T, 18 RN E HESEEG WA
30 RITENE HiEE e 19 SN AR WA
4 RN E EE e 20 URibmEON R EE WA
5 URITTEAE EiRE AR 21 SRibmEN R KA HHE
6 IRIITENE EE T, 22 URibTEN R KA bRt
7 SRIITERNE HiEE R 23 SRibmEN R #HiEe WA
8 URIIMIANIE AR AR 24 URbmiEN R EE WA
9  IRITTENE HiRE e 25 SRITANIE HiEE AR
10 M R ARG R 26 URbTENE HiEE AR
11 SRR e e 27 SN HhR e AR
12 SRILmEAE HERE ki 28 AIITREOAE HiRA ey g
13 SRbmiEAE HReA AR 29 URibmEN R HiEEA WA
14 RlimiEAR fRan {EAREN 30 SRiiTENE HiEA HHE
15 SRILmEAE  HR6 Uyl 31 SRR iR ey g
16 SRk HE e 32 SRimMENE HiE6A WA
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33 SRIDHWRNE HiRE AR 62 RIITHENE  RAE ey g
34 SRR HERE AR 63 RIITHENE fRAE AR
35 SRIMTENE EiREAEGRD A AR 64 RABTHARX IR AR
36 SRILHHEANE  RAf AR 65  RHETIARX AR L)
37 ARITTEAE ERRA AR 66 RINTREANE  fRAf AR
38 SRIITTEANE EAREAEGRL A AR 67 RINTRANE Raf AR
39 SRITEANE ERE AR 68 RINTREANE  fRaf AR
40 RIITTAENE kR4 AR 69 RINTRENE HiEE AR
41 SRIITENE HiRE AR 70 SRINTRAE fRaf AR
42 SRIITENE kR4 AR 71 SRbTEAE EiREERRL e AR
43 SRIITENE RRAE AR 72 SRLTREAE Raf AR
44 IRINTIENE RRAE AR 73 SRNTREAE Raf {ZAREN
45 IRINTTENE HiEE AR 74 RASHAURX AR {FAREN
46 IRIITTAENE kR4 AR 75 RESHAURX  EiRE AR
47 RINTTENE G AR 76 SRINTRONE HEiRE AR
48 IRINTIENE  FEIFEBIRAE HhR e 77 SFLTEAE EiREERRLE AR
49 IRINTTENE HiEE AR 78 SRINTREANE fRaAf AR
50 RIITTEAE kRAE HhR e 79 SRLTREAE HiE AR
51 SRIbmENE HiRe LU RED 80 RiifAE  kEmE AR
52 SRIbmEENE Ras AR 81  RiiifAE  kEmEe AR
53 SRIDHHENE  HEREOBURAA AR 82 RiiAE  EEe L)
54 ETTIURIX ERLLE AR 83 IRIITMEAE iR AR
55 RETTIURIX HEARE AR 84 IRINTTHEAE  kRHEE AR
56 SRILHHEANE  RAf HHE 85 IRiifAE  kEma AR
57 SRIMTEAE ERE AR 86 IRILTTEAE AR AR
58 URIITMTEANE kRO AR 87 RILTMTEAE iR AR
59 URITEAE EERE AR 88 IRINTTEAE AR AR
60 RINTTEANE kRO AR 89 IRILTMTEAE iR AR
61 RIITTEANE  kRAE AR 90 RILTREANE HiRE AR
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XA RTIRE i rh 3 MR R M B R A,

WL 1.
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ZWHR 1023 pgmL. WEHFAIEEEER 103.6
ng/mL [PV RAE 5 HE i 25 T
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2.1.4 ZHEXRRFE B “2.1.27 TUNH& RN
At i % VR A 2R B R R I R TR R, %
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Fig.1 HPLC map of reference substance (A) and sample

of Curcuma longa (B)
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R, EHER, EHAEEZEER, WEHEEE
R IEM A RSD 2508 1.3% 1.7% 1.9%, 45
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Table 2 Color data of C. longa in Sichuan and content of main composition
e Vil kR fE Joi & 53 HU %
L" a° b AE@b L a° b AEab EEHE LHAMEME  OWEHERENE LEHR

1 4555 23.53 46.40 69.18 61.54 20.98 63.87 91.94 0.811 0.426 0.287 1.524
2 53.52 20.68 48.01 7491 58.14 19.88 59.62 85.66 0.518 0.272 0.155 0.945
3 5198 20.53 46.87 73.08 63.99 13.92 67.96 94.42 0.437 0.234 0.227 0.897
4 57775 18.27 52.27 80.13 62.17 12.29 62.82 89.28 0.100 0.093 0.105 0.298
5 4690 19.69 41.94 6599 56.44 19.70 55.76 81.77 0.714 0.346 0.224 1.284
6  58.83 18.20 49.23 79.00 58.01 19.45 61.80 87.02 0.549 0.247 0.152 0.947
7 5032 21.51 42.53 69.36 54.59 16.54 52.73 77.69 0.949 0.369 0.224 1.542
8 57.22 1892 4739 7694 61.26 11.98 60.96 87.27 0.113 0.079 0.081 0.273
9 5745 2247 4746 7793 62.01 10.01 59.62 86.66 0.190 0.113 0.121 0.424
10 49.13 21.62 49.70 73.29 57.24 20.65 6091 87.14 0.740 0.320 0.230 1.290
11 59.84 16.26 42.27 7520 64.66 12.63 6720 94.17 0.148 0.102 0.113 0.364
12 5420 20.57 45.15 73.74 63.48 14.35 6490 9191 0.370 0.180 0.163 0.713
13 56.46 19.89 52.58 79.75 56.30 19.38 55.83 81.63  0.539 0.244 0.150 0.932
14 48.16 21.20 4584 6991 56.21 20.19 61.68 85.87 0.909 0.342 0.208 1.459
15 4597 17.81 39.82 63.61 53.89 17.49 54.58 78.72  0.592 0.307 0.185 1.084
16  61.47 19.37 49.60 81.63 64.05 11.79 61.36 89.48 0.090 0.075 0.087 0.251
17 54.83 2342 51.28 78.71 6221 11.97 59.86 87.19 0.256 0.131 0.133 0.520
18  60.25 18.67 4493 77.66 61.08 10.37 60.16 86.40 0.126 0.099 0.115 0.339
19 5095 2453 5230 77.14 61.83 16.44 60.52 88.11 0.508 0.248 0.279 1.035
20 6091 19.99 50.35 81.81 63.86 11.79 63.88 91.12 0.139 0.086 0.102 0.328
21 5191 21.53 48.46 7428 6439 11.94 6589 9297 0.361 0.169 0.171 0.701
22 4729 21.21 43.87 68.02 57.57 19.88 56.67 83.20 0.866 0.318 0.204 1.388
23 51.04 21.78 49.60 74.54 62.23 13.96 66.12 91.92 0.419 0.227 0.234 0.880
24 5929 19.18 49.72 7997 62.46 10.51 63.07 89.44 0.224 0.106 0.107 0.438
25 4631 2334 4282 67.34 58.06 20.57 61.41 87.02 1.009 0.407 0.242 1.658
26 55.64 21.09 5130 78.68 58.74 19.28 60.34 86.41 1.265 0.442 0.173 1.880
27 53.56 20.03 44.65 72.74 56.63 17.95 5829 8326 0.656 0.247 0.145 1.048
28  56.86 17.23 40.75 7223 62.17 1243 61.75 88.52 0.167 0.099 0.113 0.380
29 6195 20.99 55.34 85.89 63.61 12.34 64.69 91.58 0.178 0.110 0.139 0.427
30 52.80 22.56 50.15 76.41 61.66 11.04 60.80 87.28 0.307 0.143 0.155 0.604
31  58.07 22.00 47.58 78.54 63.39 12.63 61.38 89.14 0.238 0.111 0.128 0.478
32 5538 21.61 49.29 77.46 62.21 15.09 62.40 89.46 0.406 0.197 0.204 0.808
33 54.15 21.57 45.77 7422 58.48 21.53 56.23 83.95 2.528 0.962 0.739 4.228
34 46.49 2243 42.14 66.69 62.27 21.61 66.05 93.36 2.455 0.841 0.727 4.022
35  46.07 17.86 34.65 60.47 57.22 21.06 54.02 81.49 2.385 0.961 0.739 4.085
36 5191 23.40 4491 72.60 61.94 2220 6496 92.51 2319 0.820 0.682 3.820
37  46.10 20.00 38.12 63.16 56.76 21.16 53.31 80.72 2.455 1.024 0.826 4.305
38 4439 22.00 37.48 62.28 61.06 21.06 62.16 89.68 2.246 0.802 0.704 3.752
39 51.05 20.67 43.32 70.17 56.73 20.25 53.26 80.44 2.418 0.948 0.723 4.089
40  50.68 24.86 46.36 73.10 60.20 21.09 59.57 87.35 2378 0.833 0.731 3.942
41 4947 21.33 45.13 70.40 54.26 20.87 4995 76.71 2.260 0.938 0.781 3.979
42 4422 19.06 34.23 59.15 57.10 19.95 54.67 81.56 1.868 0.676 0.587 3.131
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43 4899 20.59 43.05 68.49 54.16 19.71 49.93 76.29 2.608 1.073 0.816 4.497
44 4823 22.69 4444 6949 5998 2240 60.82 88.34 2.414 0.906 0.747 4.068
45 5395 20.78 46.61 7439 5695 1797 56.75 82.41 0.316 0.178 0.245 0.738
46 42.86 19.33 36.32 59.52 60.96 16.35 61.82 88.42 0.421 0.228 0.262 0.911
47 4927 15.76 32.82 6137 56.78 15.55 57.81 82.55 0.229 0.138 0.203 0.570
48 51.29 23.12 41.84 70.28 60.51 14.71 60.36 86.78 0.302 0.178 0.217 0.697
49 4838 1543 38.14 63.68 52.96 19.74 5449 78.60 0.501 0.192 0.167 0.860
50 42.69 13.43 30.61 54.57 52.37 1898 52.13 7643 0.572 0.277 0.228 1.077
51 53.28 19.37 43.05 71.40 58.87 16.57 60.40 86.02 0.268 0.156 0.229 0.653
52 46.24 19.78 39.88 64.29 63.91 14.17 62.85 90.75 0.332 0.183 0.230 0.746
53 51.92 20.02 48.25 73.87 56.46 18.36 5842 8341 1.393 0.413 0.433 2.239
54 5420 22.18 44.11 73.62 61.69 21.24 66.69 93.31 2.336 0.763 0.636 3.735
55 57.27 20.83 48.05 77.85 59.96 17.70 60.41 86.95 0.285 0.171 0.242 0.697
56 49.84 20.55 3898 66.70 61.51 17.35 60.78 88.24 0.357 0.223 0.272 0.852
57 5042 1637 34.16 63.41 60.01 15.66 5991 86.25 0.201 0.126 0.184 0.510
58 49.63 23.48 4391 7046 62.41 12.88 6091 88.16 0.234 0.145 0.179 0.558
59 55.35 16.02 40.76 70.81 56.18 20.95 59.80 84.76 0.413 0.177 0.153 0.743
60 41.38 20.14 36.09 58.54 56.86 20.36 56.17 82.51 0.573 0.278 0.233 1.084
61 4636 19.72 40.73 64.82 5824 16.79 59.67 85.10 0.260 0.156 0.235 0.651
62 46.51 20.49 3935 64.55 63.65 12.57 62.62 90.18 0.235 0.140 0.172 0.547
63 4798 18.96 3995 6547 57.14 20.78 56.59 83.07 2.221 0.863 0.689 3.772
64 49.72 21.84 41.58 68.57 59.84 21.82 61.53 88.62 2.409 0.845 0.743 3.998
65 53.83 21.00 43.85 72.67 61.03 17.11 60.58 87.69 0.319 0.190 0.266 0.775
66 4542 21.34 3727 62.58 64.02 16.24 63.38 91.56 0.319 0.207 0.249 0.775
67 4837 17.09 37.81 63.79 60.14 16.69 58.09 85.27 0.236 0.154 0.229 0.619
68 48.79 19.93 40.37 66.58 61.46 1594 61.27 88.25 0.358 0.254 0.231 0.843
69 4931 14.19 37.50 63.62 54.33 20.03 54.18 79.40 0.577 0.237 0.193 1.007
70 42.64 18.67 34.16 57.89 58.04 20.45 62.04 87.44 0.639 0.293 0.254 1.187
71 48.29 1833 3799 64.25 58.47 1797 6295 87.79 0.260 0.160 0.236 0.655
72 4345 2220 40.89 63.74 6391 1522 63.40 91.33 0.331 0.195 0.232 0.758
73 55.88 23.47 49.13 78.08 55.72 21.67 54.63 81.05 2418 0.923 0.719 4.061
74 4833 21.09 43.15 68.22 62.35 21.05 66.33 93.50 2.218 0.783 0.699 3.700
75 5321 1648 32.09 64.43 53.37 20.24 54.04 78.65 1.256 0.685 0.654 2.595
76 5334 17.54 3450 66.12 55.03 17.44 4930 7592 1.787 0.825 0.642 3.255
77 50.74 14.82 29.65 60.79 56.92 18.07 58.04 83.33 2.526 1.041 0.808 4.374
78 57.00 15.29 36.87 70.03 56.79 19.36 56.54 82.56 1.653 0.537 0.570 2.760
79 49.81 1631 31.63 61.57 57.11 19.22 57.62 83.43 1.249 0.428 0.542 2.219
80 49.74 16.54 3049 60.84 56.11 20.90 56.63 8245 1.717 0.529 0.567 2.812
81 49.71 16.23 30.30 60.77 56.70 20.86 55.38 81.99 1.822 0.571 0.647 3.040
82 59.01 14.58 35.20 70.37 57.53 19.94 60.44 8583 1.665 0.531 0.584 2.780
83 5242 13.79 27.80 62.60 56.61 21.04 54.88 81.63 2.409 1.012 0.791 4212
84 59.15 14.23 36.28 71.14 56.12 19.08 54.76 80.71 1.489 0.554 0.613 2.656
85 5242 13.79 27.80 61.03 55.76 19.42 54.08 80.07 2.212 0.955 0.784 3.951
86 56.73 18.83 35.38 69.96 57.61 20.23 57.27 83.76 2.164 0.900 0.663 3.727
87 45.55 23.53 46.40 69.18 61.54 20.98 63.87 9194 0.811 0.426 0.287 1.524
88 53.52 20.68 48.01 7491 58.14 19.88 59.62 85.66 0.518 0.272 0.155 0.945
89 51.98 20.53 46.87 73.08 63.99 13.92 6796 9442 0437 0.234 0.227 0.897
90 57.75 18.27 52.27 80.13 62.17 12.29 62.82 89.28 0.100 0.093 0.105 0.298
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Table 3 Correlation analysis result Table 5 Variance analysis result

R RE L a’ b* AE"ab Ji Z A | )
EWHR —045" 073"  —042" -036" EVER Syl 874.968 871.898
EFEEERE 049" 0697  —039"  —039" R I7 A 754.539 757.610
WL HERELEEE —046™ 069"  -036" 035" BT A 1629.507 1629.507
BEEER 047" 070" -036"  -0.36" F 36.334 110.482

"P<001, W% Sig. 0.000 1 0.000 1

ﬁ%?b%ﬁmﬁmmm ) * 6 EIARMES
?%Eﬁ L 15@4\’ b 13@4: » AEab 13@4\ ’ %ﬁ%‘% Table 6 Regression coefficient result
KON B R o G, ZHEIH L) FERE RWEEE ¢ Sk
ME R, BRI WL, ARE 2 SRARKE T WA 13.385 23.876  0.000 1
B3 B s A O REH AL T HAR B A TR, 3578 X, 3186 6ot 00930
0.7 Jeki, ) o (HERAFSE WA & RIMN X ~1.054 0.190  0.8500
TR H . P ARSI Rk Bt a 535 H X, 5311 0490  0.6250
R SRS FTRE 1Y 2 G 13.241 30.159  0.000 1
233 EEWMATIOE 5 EEE R S BET ¥ 5 108 0511 0.000 1

FETRE PA3ANZRERES [EER (X)) £
REREER (). WEFHEEEZEER (X)) W
SENATE, JEENFER, BB 1;
BEEERESNGSEANAEE,  (HIEANEE,
RENEEARL 2, [ A 45 R WK 4~6.

MK 4 FTULEH, 3 MEERENSILFEER
HASEN, a i 53.7%%iX 3 MEERIRIN
SN BB RBWAENEZER, a5 53.5%
TR EWEBM . MR S aTUE W, 1uE
[ = E 1 ) F B 27002 36.334. 110.482, Sig.
¥4 0.000 1<<0.01, At HRmEEAS T
YRR ER . WK 6 fTLLEH, A1 B
2 Y (a'fH) =13.385+3.186 X,—1.054 X, +
2311 X, &HERH X XN L ARE, PEY
H4 0.093. 0.850. 0.625; A4 2 [H)H 7 FE02 Y
(afl) =13.241+2.108 X, [EIHZRE X, AL
#, PE¥I40.000 1.

DA 2 D AR R, A ILIE R, EHERE
LR WEPAIEE R LB EZH KT EEARA
k4 UEBRZARHHPSEENETES ERADT
Table4 Regression analysis result of color value a of C. longa

using content of main composition as independent variable

EVEFe BRA 1 R 2
R 0.733 0.731
R’ 0.537 0.535
K IE R? 0.723 0.728

B, 5RRRI3, 4, 5. 6, MASHEERLE 7~9.
M 7 FTUAE Y, By a e AT ER, EHiEER
A 53.6%% PO a i, EHEEERER
A 51.8%ZPUOE a (AN, X2 F A JE 2
EOEA 509%Z IO a M, MEHESE
1 53.5%%Z PO a M. W& 8 TUEH, 5
WEENA R R F B2 552 110.794. 103.295
99.646. 110.482; Sig.$5°40.000 1<<0.01, MM,
HEHEEAXAEG T BRI R ER . WK 9 FTLLE
i, BEAREAR Y (EEE) =—1.658+0.155 X;
Y (EREIEER) =-0.5354+0.055X; ¥ (REH
ARETER) =-0391—0.044 X; ¥V (HEER) =
—2.584+0.254 X; [BEIHREIIANEE, P EHH
0.000 1.
3 e

H AT FR 258 MR PPN T 22 9 WA
£7 Ma'EER
HreER

Table 7 Regression analysis result of content of main

TESZRZXERS FEHITEEAS

composition of C. longa using a* as independent variable

mlE M A3 g4 BERLS K6
R 0.732 0.718 0.714 0.731

R? 0.536 0.518 0.509 0.535

KIER*  0.784 0.716 0.710 0.728
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Table 8 Variance analysis result
Ji Z 5T MR3 fER 4 BIRS Bifl6
EVER Syl 39.189 4.938 3.107  104.940
P47 J7 0 33.956 4589 2993  91.185
IS 73.145 9.527 6.100  196.125
F 110.794  103.295 99.646  110.482
Sig. 0.0001  0.0001 0.0001 0.0001
=9 EERHBLER
Table 9 Regression coefficient result
EVEES RIREAL ZRE t Sig.

3 A -1.658 6.525  0.000 1
X 0.155 10.526  0.000 1
4 EH -0.535 5725 0.000 1
X 0.055 10.163  0.000 1
RS A -0.391 5.179  0.000 1
X —0.044 9.982  0.000 1
6 WA —2.584 6.203  0.000 1
X 0.254 10.511  0.000 1

B, EERMWEIER, MZEH T REHX D NER
AECUHES™, 4525 R N DAREAT 2544 4 01 i SRAN K IR
Yo AL R ML PGB IEA E, SIS
Jeil Tt BRI, JFaEE LB %
PRI S BT T, S5 RRY], 1
A S B SHEE L. by AE ab ¥ 2Pk &
BFAK R, GHEM 2 RIAREE K EH X
KF: HEHRREWSTREEZ  HYM, ¥
WAFEFEII KT 50%. PRIk, 7T DO 22 50 R 30
Al a WP R T R RS E R, A
Wr £ 2R R e SRR A R 7 il A
PR C (EL TN 2544 f B R PR S0 i, kv
Y RE R R REAL S0 B BUE T AEA, gy
WAL GLE 0 2296 A% i BAT B B I SE T X

FELTYV R R IEEAE I E R EL, F—
PSRRI, 10 DETEE 2 10 27 80K, RSD
HBIKRT 15%; F—FEbAR GRAE 4 S0),
P 2 8 2 52800, RSD EII/INT 5%, RUIR
FH 25 00 AR AT B B 5 R R s 2 o e By
REUEOAE S LR KB W & B KREN
AW TR SEI A AR o R, 38 5 B R T 24544 i
JR R DR 5250 7 ik, R AR AR B U BEAT 1)
BONTEH

VU IAE g 2 22 s AL SR ™ X, 72 5 ARFR
Biv AR AL S AR I AL e
MBS . Akl L s REL HE P T 0)114
N RN, FAtARE R X AT R
I3, s BRI TN 2 T 2R 5 PR
ST IR 2, BETTIE W BT T8 B
B,
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