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Identification of curcumin content in raw and vinegar-processed rhizomes of
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[ Abstract]| This study aimed to establish a rapid and accurate method for identification of raw and vinegar-processed rhizomes of
Curcuma kwangsiensis, in order to predict the content of curcumin compounds for scientific evaluation. A complete set of bionics recog-
nition mode was adopted. The digital odor signal of raw and vinegar-processed rhizomes of Curcuma kwangsiensis were oblained by
e-nose, and analyzed by back propagation ( BP) neural network algorithm, with the accuracy , the sensitivity and specificity in diserim-
inant model, correlation coefficient as well as the mean square error in regression model as the evaluation indexes. The experimental re-
sults showed that the three indexes of the e-nose signal discrimination model established by the neural network algorithm were 100% in
training set, correction set and prediction set, which were obviously better than the traditional decision tree, naive baves, support vec-

tor machine , K nearest neighbor and boost classification, and could accurately differentiate the raw and vinegar products. Correlation
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coefficient and mean square error of the regression model in prediction set were 0. 974 8 and 0. 117 5 respectively, and could well pre-
dict curcumin compounds content in Curcuma kwangsiensis, and demonstrate the superiority of the simulation biometrics model in the
analysis of traditional Chinese medicine. By BP neural network algorithm, e-nose odor fingerprint could quickly, conveniently and ac-
curately realize the discrimination and regression, which suggested that more bionics information acquisition and identification patterns

could be combined in the field of traditional Chinese medicine, so as to provide ideas and methods for the rapid evaluation and stan-

dardization of the quality of traditional Chinese medicine.
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Fig.2  Neural network workflow
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Fig.3 Results of training set, correction set, prediction set and universal set of BP neural network discriminant model
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Table 4  Results of determination of curcumin compounds in Curcuma kwangsiensis and its vinegar products

No. WEPEIERER KPHAERER LWH No. MEWEIEEER AW HEERER LR
SP1 0.605 7 5.3139 2.0282 CsP1 0.5617 3.378 5 1.201 6
SpP2 0.574 1 2.9877 0.000 0 CSP2 0.548 5 2.8300 0,000 0
SP3 1.002 9 3.2752 0. 000 0 CSP3 0.9258 3.456 5 0.000 0
SP4 0.824 5 2.4490 0.0000 CSP4 0.542 1 3.240 8 0. 000 0
SP5 0.833 8 3.016 8 0. 000 0 CSP5 0.6859 2.8052 0.000 0
SP6 1.028 6 3.570 4 0. 000 0 CSP6 0.900 6 3.273 8 0.000 0
SP7 0.981 6 3.437 2 0. 000 0 CSP7 0. 889 9 3.402 5 0.000 0
SP8 0.786 7 2.9358 0. 000 0 CSP8 0.776 3 3.073 6 0.000 0
SP9 0. 670 4 3.376 7 1.459 6 CSPY 0.571 1 2.8870 1.207 6
SP10 0.573 2 2.774 7 1.211 6 CSP10 0.558 3 2.8558 1.185 2
SP11 0. 867 1 3.444 2 0. 000 0 CSP11 0.812 1 3.3007 0.000 0
sPi2 0.792 6 3.3875 0.000 0 C5P12 0.759 5 3.1052 0.000 0
SP13 0.990 1 3.5178 0. 000 0 CSP13 0.994 3 3.702 3 0.000 0
SP14 0. 828 3 3.004 4 0. 000 0 CSP14 0.727 2 2.8516 0.000 0
SP15 0.601 5 2.658 5 0. 000 0 CSP15 0.5777 2.510 8 0.000 0
SP16 0.7122 2.8110 1.239 8 CsP16 0.636 7 2.3222 0. 000 0
SP17 1.005 8 3.7807 0. 000 0 CSP17 0.7815 3.450 7 0.000 0
SP18 0.918 6 3.3315 0.000 0 CSP18 0.796 6 3.2457 0.000 0
SP19 0.8122 3.2713 0. 000 0 CSP19 0.823 3 3.124 1 0.000 0
SP20 0.774 7 2.789 9 1.273°1 CSP20 0.705 6 2,844 8 1. 160 2
Sp21 0.845 9 3.2235 0. 000 0 CSP21 0.7215 3.180 8 0.000 0
5p22 0.991 0 3.6103 0. 000 0 CSp22 0.743 8 2.938 4 0.000 0
SP23 0. 766 4 2.6138 1.229 9 CSP23 0.693 5 2.8125 1.248 5
SP24 0.819 5 3.2286 0. 000 0 Csp24 0.748 5 3.204 3 0,000 0
SP25 0.751 1 2.8206 0. 000 0 CSP25 0.699 3 3.0124 0.000 0
SP26 0. 868 7 3.244 6 0. 000 0 CSP26 0.758 1 2,805 1 0.000 0
SP28 1.047 9 31204 1.295 5 CSP28 0.783 2 2.9107 0.000 0
SP29 0. 986 5 3.3147 0.000 0 CSP29 0.827 2 3.662 8 0.000 0
SP30 0. 930 6 31269 1.4759 CSP30 0.8753 3.0193 1.529 7

2.5.3 HWFERMEEB RBUEERME LR 1000,

FIIFASIEZE R IALE W00 L i P e 7 4%, Hrhad
ALE T HEMBERE AR &, E SRR S X
DI E iy sz, B B R SR CR
AR S 2% ME LU T 2R Pk 5 R e AT e A T | DR
AR SCHREZE R FH BP A28 [0 268 o 2 7 FL - B 9 00 17
Bl 5 £ W RS RIS C R | (B HUR AHOC
F S 7 T 2 SR 1 | i FH Al e 1 ol 28 1) 2% [m]
VE R fifp DRSS T BT AL 5 1 0 B B I R AR R, TR
MEHZRMESYH TR, EX 5 ALEH 60
HEFE o B L A3 B 42 it R ZRREAS, 9 it R ke IE A
A<, 9 A IHAREAS , T EE R 5 AL T S E O A
RHZE P2 B9 A, DURE IE 52 09 25 07 158 25 DA B AR
'iJ|i‘?’?-'E’5J‘|*Fﬁ'é 33 22 Y58 ) 1K e 1 2 BOH B

2L B E N 16 4, e L 535 4 Levenberg-
Marquardl Bk AR RO 6, Il 2k R EL

3868

BP il 25 4 265 11 5 ik A v A 0 KCHR R R L 1Y
LA I DVEP NS (B Y E eI 1L
H S5 5CPrEZ M LA R EE, WK 4 ] LLE
B EE R T A MY 3 545, 050 % R T3
AR S RS S o R R R
AHEMBEMERRIMBZERLLEDNT
T, P 2R P 2 AR AE I R P (W 34 D7 5 25 (MSE,)
9 0.149 8, MK RE(R,) N 0.960 8; 1 1EHEMY
JriR2% (MSE, ) N 0.148 8, I KL BB (R,) N
0.957 0; MR Jr iR 2% (MSE, ) 4 0. 117 5 4
KEZB(R,) ] 0.974 8, #5650 3 B H B2 4 Y T )
P, BT DL F 3R A= 0 B HCEE b 2 E 2k
AR,

2.5.4 BIARESEMESHT A T ORIEEE S A BIARY Y
FoEtERRER P R S HORN R T R



TR LT SRR BP PR RIS M0 A BT YRR B 2 AR AR A Y O B T

Training: R=0.960 81 Validation: R=0.956 93

ecJS- o Data = 35r o Dan
L s o —Fit oot o
S 30 yat T30 V=T 8
[ g
Bl 2.3 225
a1 =
:é'_ 201 :_{ 20r
= 1.5f $ 15
i T
=10 =10
2 & g
505 o8 305
o 2 a ]

b i L 4 .

1 2 3 1 2

Target Target
Test: R=0.974 83 All: R=0.961 98
35

o Data
——Fit
¥=T

o Data
—Fit

s )
—_— o
g 3
£ Pl
X &2
= ]
2 *2
: Z
s L ?
g1 -
E =
SU. 5
0 1 2
Target

A EHWE B WEHEIEENE C SPHEIERREE,
P4 Fhzeil gk it (65 H bR EMZEC R
Fig. 4 The linear relationship between output value and the tar-

get value of neural network

6 YK AL 23 I 2R A A A A i 42 ) O A1
25 10 W, N2 A B AR A b G R BRI iR
EHPPFEE IR 5, 850 F0E .

#5 ARMEE MRS R

Table 5 Average of test results for different test sets

e TR BT AR
1 0.1292 0. 960 2
2 0.1419 0.958 7
3 0.167 4 0.967 1
4 0.1195 0.971 4
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