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Identification of characteristic components and quality evaluation of four kinds
of Curcumae Radix based on multi-component quantification and chemometrics
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Abstract: Objective To determine the contents of 12 components in 20 batches of four kinds of Yujin (Curcumae Radix) from Sichuan,
Zhejiang and Guangxi, and evaluate their quality. Methods The chemical component spectra of Curcumae Radix were determined by
HPLC, a comprehensive evaluation model and the characteristic components of four kinds of Curcumae Radix were established and
identified by principal component analysis (PCA) and orthogonal partial least squares discrimination analysis (OPLS-DA). Results The
chemical composition spectrum of four kinds of Curcumae Radix had its characteristics, three new principal components was obtained by
PCA and the cumulative variance contribution rate was 90.476% On the basis of the different components between groups, the quality of
Curcumae Radix was comprehensively evaluated by the factor score expression was in the sequence of Huangsi Yujin > Wen Yujin > Lvsi
Yujin > Gui Yujin, and according to its compounds related to main pharmacological effects to evaluate Curcumae Radix to test and verify the
validity of the evaluation model. The variable importance projection (VIP) values of OPLS-DA were used to identify curdione and
germacrone as the key compounds of interspecific difference, and the characteristic components of four Curcumae Radix were identified by
the regression coefficients of the model. Conclusion The established method for the determination of multiple components of Curcumae
Radix is stable and reliable with a good linear relationship, , and can be used to evaluate the advantages and disadvantages between species

more comprehensively and accurately through chemometrics, and identify their characteristic components, which provides a theoretical and
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direction for the rational application and quality evaluation of Curcumae Radix.

Key words: chemometrics; Curcumae Radix; principal component analysis; orthogonal partial least squares discrimination analysis;

quality evaluation; curdione; germacrone
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Table 1 Detail origin information of four kinds of Curcumae Radix

mm, 5pm). WA NLIE (A) -0.2%M0 R K%

w i Y5 e KB B[] i 5 P e B B[]
R I HSYJ1 Pai 2018-05-21 LR 4 LSYJ1 g 2018-05-27
HSY]2 v 2018-05-21 LSYJ2 Vg 2018-05-27

HSYJ3 Py 2018-05-21 LSYJ3 ya)i 2018-05-11

HSYJ4 g )i 2018-05-21 LSYJ4 g 2018-05-11

HSYJ5 g il 2018-05-21 LSYJ5 g 2018-05-11

IR 4 WYJ1 WL 2018-06-01 AR 4 GYJ1 il 2018-05-27
WYJ2 WL 2018-06-01 GYJ2 i 2018-05-27

WYJ3 WHT 2018-06-01 GYJ3 4ifj ] 2018-05-10

WYJ4 WL 2018-06-01 GYJ4 i 2018-05-28

WYJ5 WL 2018-06-01 GYJ5 [ 7 2018-05-28
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1-curcumenol, 2-curcumene, 3-curcumedione, 4-isocurcumenol, 5-curcumenol, 6-furanodienone, 7-germacrone, 8-furanodiene, 9-B-elemene,

10-bisdemethoxycurcumin, 11-demethoxycurcumin, 12-curcumin.
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Fig.1 HPLC characteristics of reference (A) and samples (B)
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Table 2 Regression equation and linear range of 12 chemical constituents

D% B Epg KM E/(g L) r KR /(ug'mL™") ER/(ugmL™") FHE/mm
AN Y=1X10"X—56762  0.003 70~0.750 00  0.999 3 0.18 0.60 210
AN Y=2X10"X—15711  0.007 50~1.880 00 0.999 2 0.06 0.21 210
FAR A Y=2X107X—50917  0.00720~2.71000 0.999 8 0.15 0.50 210
FEFAN Y=2X107X—11663  0.00032~0.32000 0.999 7 0.07 0.22 210
IR — Y7 T Y=4X10"X—6307.7  0.006 90~2.600 00 0.999 8 0.03 0.11 210
AR Y=2X107X—193973 0.040 00~3.590 00 0.999 9 0.17 0.57 210
7 L5 i Y=4X107X+812374 0.200 00~1.440 00 0.999 8 0.05 0.16 210
R Y=4X107X—19611  0.00330~1.63000 0.9999 0.05 0.18 210
B-HE A Y=8X106X—21191  0.001 70~0.720 00 0.999 9 0.33 1.08 210
WEHEIEHE Y=63335X—4131.6 0.00035~0.00420 0.999 8 0.06 0.11 415
FHEFEEER Y=98 135 X—22399  0.000 72~0.01500 0.999 9 0.12 0.15 415
EWEK Y=131259 X—22 070 0.00026~0.03200 0.999 8 0.01 0.02 415
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Table 3 Results of determination of Curcumae Radix from different sources

B2 H/(mg-g™)

¥ MEFEEERE  EFTEEEEZ EEZ MR BUE O WWTH pUAN  HAME BRSNS BACE REAGE  WwWCRE
HSYII 1.9520 8.8316 11.186 7 — 0.045 5 0.061 0 03463 117781 12.5948 09504 0.2922 0.143 6
HSY2 21140 9.186 5 11.3392 — — 0.0932 03448 123899 115376 09532 0.1934 0.226 8
HSYI3 19354 9.3832 11.178 2 — — 04521 0.9750 09335 114682 11141 0.200 4 0.0593
HSYJ4 1.9004 8.5935 11.078 9 — 0.0327 0.1195 09272 121622 125318 0.9449 0.2811 0.1402
HSYI5 0.500 0 24117 26808  0.1636 0.190 1 0.1009 0.6749 10411 54889 09395 0.3514 0.5652
LSYI1 — 0.007 6 0.0037  0.0021 — 0.1112 0.1104 0.1887 09236 0.6937 0.078 0 0.404 6
LSY]2 0.0017 0.007 9 0.004 9 — — 0.0455 0.0437 0.1365 04501 0.6411 0.060 3 0.1539
LSYI3 — 0.007 7 0.0037  0.0034 — 0.1142 0.1070 0.1916 09987 0.699 6 0.080 5 04354
LSYJ4 — 0.0130 0.0121 — — 0.136 1 0.1675 02394 14682 0.6504 0.099 2 0.8499
LSYI5 0.0023 0.007 0 0.0093 — — 0.144 6 0.1582 0.1863 13752 0.6541 0.098 6 0.676 4
WY1 0.001 6 0.009 7 0.0067 0.0434 0.4959 0.808 0 0.1756 04743 03180 1.7420 0.020 6 0.050 5
WYI2 0.0013 0.007 4 0.0046 00191 0.067 6 0.328 4 0.069 5 02163 0.1586 1.0212 0.0209 0.0187
WYJ3 0.0013 0.0059 0.003 4 — — 0.1329 0.0230 0.1998  0.0910 08139 0.013 5 0.0155
WYJ4 0.0013 0.0059 0.0035 0.0318 0.3194 0.731 6 0.278 2 04134 02046 13771 0.0212 0.0420
WYJ5 0.0013 0.005 8 0.0027 0.0849 0.6152 1.0573 0.170 1 04602 02607 1.6285 0.0336 0.036 3
GYJl — — — 00155 — 0.028 2 0.0477 0.1255 03067 0.6452 0.076 4 0.0999
GYJ2 — — — 00250 — 0.0532 0.0810 0.1305 03859 0.6477 0.0855 0.168 9
GYJ3 — — 0.004 0 — — 0.0433 0.0499 0.1363  0.2588 0.6378 0.0327 0.006 5
GYJ4 — 0.007 1 0.004 4 — — 0.050 1 0.058 2 0.1300 02081 0.6404 0.027 1 0.0107
GYJ5 — — 0.003 9 — — 0.0415 0.045 6 0.1348 02361 0.6384 0.0179 0.090 0
“—” Not detected.
25 PCAZLR BT ZETTERE N 90.476%>80%, 1B 3 A E

251 HEAERAER Oy 7R FIBCE X A )
BrEIRE, 1L SPSS HAFRI et AT il AL FAL B
JAHHAT PCA, THEAHSCAE R A RAIEAE AR AL 7] 22,
PFRVRHEAE 7 Z ok, THREASZRIET 3 AT

AL R AAAR R ) 90.476%HH T ARFE, WK 4.

252 7 EGrE R ARFERFEAE I 77 22 DTk
FREER, GRHL 3 AN A R BEARRE AT oA, 4
KWK S, 1 ERG RRBEARRE 50.97%) 5%
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x4 ERSHFEESREKE
Table 4 Characteristic value and contribution rate of

principal component

gy REER TR % BB ZETTERE %
1 6.116 50.968 50.968
2 3.248 27.070 78.038
3 1.493 12.438 90.476
4 0.548 4.571 95.046
5 0.436 3.636 98.682
6 0.085 0.711 99.394
7 0.031 0.257 99.651
8 0.030 0.250 99.901
9 0.011 0.094 99.994
10 0.001 0.005 100.000
11 4.825X10° 0.000 100.000
12 1.443X10°  1.203X10°° 100.000

&5 HehEMRIEFHETER
Table 5 Factor loading matrix of each component in

Curcumae Radix

ENS %)

&)

1(50.97%) 2 (27.07%) 3 (12.44%)
PICE=E T 3% 3 0.985 0.033 -0.141
FHEEERER 0.984 0.040 -0.133
LHER 0.986 0.035 —0.144
FAEE —0.054 0.591 0.686
L i -0.204 0.953 0.057
IR ) -0.169 0.934 -0.131
-1 B I 0.813 0.264 0.237
AN 0.861 —0.025 -0.179
AN 0.998 0.019 -0.012
A 0.087 0.968 -0.130
T AN 0.852 -0.019 0.484
R 0.013 -0.326 0.777

LSNPSR RSP E =R T oy S = T oy )
R EWER, PMAEM. WARIBEE, IR 73
ARIEEE, K857 0.8 LLE, & 4 Ml 4FhiE
R EERIE, 5 2 R SRR SRR T
27.07%, FERHEIRARE. & DHEE. BRIE IR
N 19 =71 P = W R 0 1 B N S
BIEPERY, BIFEd R T 0.9, ZizJim b 4
PRSI 2 T hn ;28 3 E i SRR

JEEM) 12.44%, FZOR HFARBERIKE IH0H, 22—
A%Wﬁ¢m%io

BN A5 2 R BGERE, 2 IURIE
SR KTT ZiER G, 158 3 MHRENS S
Fika.

F1=0.166 X mxmsomszt0.166 X smoesnz10.166 X s—
0.018 X 54w —0.014 X wum—0.002 X w1 0.131 Xpgmmt
0.146 X serumm+0.163 X i 1+0.04 X sen-m+0.123 X seaprsm—
0.031 X w1

F2=-0.001 X wspusns10.001 X sppuesne—0.001 X st
0.180 X 54w +0.295 X wum+0.289 X wws—410.071 Xp-pnw—
0.017 X sepsm—0.006 X 06+ 0.297 X ge4-m—0.018 X segwsem—
0.103 X vy —ssm

F3=-0.086 X wspmens—0.081 X spuesne—0.089 X st
0.460 X 34w +0.039 X wum—0.087 X wws—10.166 Xp-prs—
0.113 X spm—0.001 X 50 —0.084 X e -m+0.330 X sesesm+
0.519 X v 1501

75 31 1 % PR 2R3k S RO B A 7 22 SRR A
B, X3 ANEROP AT, G817 144
HEIPE BAE: F=0.509 68 Fi1+0.270 70 F>+
0.124 38 Fso
2.5.3 ML M BREWMARAER RS EHE
TR AR SO o2 2 R E 2R
AFFE & RAANFERZR, £ TI6I7 RORM
SR BB 4 RS REAT T B E R 3R
L FROAR A B~ A I T DL S I RORS B

RN T 5 S e < & N i BURT RN K=
5K R 5 I B TR R TR AR A SRR T, i L

ZRYEfL, RO IhREN, DI, CRX S
B IE R E RIRCR X ik it AT 4, i
A A FRRREEN, FORTE . SRR 3R
I A1 22 B R B A LR BURAE U1, 5 R 1
PR B AR YEA S AT FE44 . 1HHES B
PR AR e EEAE 2 —, TRy, X
JTRSRBLE S BB M . FR . FRAREE
ERET INEUR L EWRIIE 6 N A TS
HUBRNHEANREREGHMIUNRETE, T4 C;
R B A YU AE H SRR BECL, FROAR 10
SO R R AL RIS D,
FI LA BE B A [ R OHE <5 B 00 357 o f e il
ST VAT R O 25 0 BEAT Al oY, THHES B
FETH S S B A S St AT A — e A B
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Table 6 Comprehensive score and ranking of 20 batches of Curcumae Radix

U Fi F F3 Zatn (F) HaA HEB HEC HELD HKE
HSYJ1 1.898 2 03128  —0.4125 0.83 4 2 3 3 4
HSYJ2 1.8123 03730  —0.6180 0.75 2 1 1 2 5
HSYJ3 1.723 8 03899  —0.4139 0.93 1 4 2 1 2
HSYJ4 2.1354 —0.1367  —0.1354 1.03 3 3 4 4 1
HSYJ5 0.478 2 0.634 0 3.501 1 0.85 5 5 5 5 3
LSYJ1 05216  —0.6236 0.304 2 —0.40 14 13 13 12 13
LSYJ2  -0.5643 -0.6511 —03124 -0.50 18 16 16 17 16
LSYJ3 05212  —0.6241 0.387 8 -0.39 13 12 11 11 12
LSYJ4  -0.5093 —0.824 3 1.3252 -0.32 11 11 9 13 10
LSYJ5 -0.497 1 —0.7419 0.948 8 —0.34 12 14 10 15 11
WYJ1 —0.463 3 21534  —0.4825 0.29 6 7 7 7 7
WYJ2 —0.560 4 02265  —0.6558 -0.31 9 9 12 9 9
WYJ3 -0.6027  —-03521 —0.8374 -0.51 10 10 15 10 17
WYJ4 —0.445 4 14443 —0.496 4 0.10 8 8 8 8 8
WYJ5 —0.494 5 26806  —0.0166 0.47 7 6 6 6 6
GYJ1 054990  —0.5738  —0.1899 —0.46 17 17 17 16 15
GYJ2 —0.5328 —0.5272 0.104 6 —0.40 15 15 14 14 14
GYJ3 —0.583 5 —-0.5878  —0.707 1 —0.54 19 19 20 20 18
GYJ4 —0.588 3 05776  —0.7140 -0.55 16 18 19 18 19
GYJ5 —0.614 3 06226  —0.5798 -0.55 20 20 18 19 20

M S AMHEZ AR BB, SRAHBITR, 4 F
&L HEERES, MMEFS, HAeaes>
TAR 4 > SR 22 i > FEfl 4. MHFY C M E AT DL
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2z o LI R BRI 4 T 1 12 M
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AR 2 5
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T TR 4 TR 2R I E 2 Rl
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