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Discrimination and Analysis of Authenticity of Dalbergiae Odoriferae Lignum in Market Based on Powder
Color Digitalization

WANG Minggian!?, HAO Wenting!?, YANG Pingrong®>, SONG Pingshun?, NI Lin>"(1.College of Pharmacy,
Gansu University of Chinese Medicine, Lanzhou 730000, China, 2.Gansu Institute for Drug Control, National Key Laboratory of
Quality Control of Chinese Medicinal Materials and Decoction Pieces, Gansu Province Chinese and Tibetan Medicine Testing

and Inspection Engineering Laboratory, Lanzhou 730000, China; 3.Gansu Medical Products Administration, Lanzhou 730000,
China)

ABSTRACT: OBJECTIVE To establish a discriminant analysis of a mathematical model for distinguishing genuine and fake
Dalbergiae Odoriferae Lignum based on the digitization of powder color. METHODS The 39 samples of Dalbergiae
Odoriferae Lignum sold in the market were collected, and the L*, a*, b*, E*ab values of Dalbergiae Odoriferae Lignum powder
were measured by using a color difference meter, and the authenticity of the Dalbergiae Odoriferae Lignum sold in the market
was identified by using microscopic and thin layer methods, and a discriminant analysis model for the authenticity of Dalbergiae
Odoriferae Lignum was established through statistical analysis. RESULTS A mathematical model for distinguishing true and
false color difference of Dalbergiae Odoriferac Lignum was established by measuring the color difference value of Dalbergiae
Odoriferae Lignum powder in the market. The results of distinguishing authenticity and falsehood were consistent with those of
ordinary discrimination. CONCLUSION The method of rapid identification of true and false Dalbergiae Odoriferaec Lignum
by color difference value is effective, which can provide reference and basis for color difference identification and analysis of
Chinese herbal medicines.

KEYWORDS: Dalbergiae Odoriferae Lignum; colour difference; identification of authenticity; discriminant analysis
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JUAR L TTPEAREES), BT R A A A
. bk . Prm/MRERESFEZMIEN . kKL,
REA B2 F 70 AR IR T, i b B
M Z AN T 6w TR, SRR 2. ER
LURPREICIRLI AR MR . B . WiE . B
B MR IR JE ISR . ERUR . FEOK
PR (LI RRFR L) . ARG A 8 2K,

AT, (B TR AR E RS, 4t
ARR, FEAMBETE, ZwrhENZ, W
e F TR R A MBI TEROIRA , Horh B4 A 1O)
i IR 000, AR IE IS R LA b, e
(SN e S g e P I E N e
(Dalbergia odorifera T. Chen)iJ.0oAF, X SCRCEET
PR S T 0l ) O 0 0 T B e A 246 B 2%
WEFNVROULARF IR 25 AT 70 BT H K o A i S5 I ]
THORIRE 2 (35 5 AT S 0T X LL A0 A, 2l 531

EEUE: 2hbr LR A 45 ] 5 5050 %50 H (2021GSMPA-KLO1, 2021GSMPA-KL02)

EZE N TNk, 5, Bitt

P AR F 255 2023 4R 7 5 40 B4 14 1

E-mail: 15137970683@163.com

BIEEE: U, &, FEH

Chin J Mod Appl Pharm, 2023 July, Vol.40 No.14

E-mail: 1724010367@qq.com

-1937-



B SHTA . RS DL Lk s, (Axd 5 5
NG i AR Ok B, I RE T i %
AR L ANER SR K, FESCPR N T, 2R
Wiz, AR A B A 255001, JHE N
R S I PR — T R bt . O (5 P S B

022 53 BT LR ARSI A St B e, T
B R B 23 51 25 0 B 245 8] 3R 40 6 B iE A7 & UL T
Wi, DI 525 R FHOCHE AR IR RSk, XIAH N H6 b
PEATPRE T . HAT, @208 S Yis AT
ZFP2RE, BHER AFUOR A (0 25 05 AL i USSR B R
FRICA: 1l 8 55 20 b 8k AR S GORRE B 5
BT 7 A Hb B 8 A ) P ] R R A
I M AA RN S R S E, g
SEASSURIE AR I 0T, BN SR A B 5
SR EARONE . DA b 822 53 T ER LA DG hy S 8
H, X256 B 5 B 250 5 256 Z A iE 47 4
S EEH 5

ABFFEAE T 5327 T E 25 3 2020 4 RiUFI(
245 177 i) 00 S B ) e ) T — g A 1) g Bt
L YR R 22 40 B R N TR 2R R SR
PR OCHEAE b, d ST T e, BRI PR
iy B Ay DR 1) A 24 b L PR B B SR A B T
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NH310 G2 RN = B RH A BR A ) ;
BX53+DP74 B idBi (BEAREL ) secural25-1cn
T2 — W F K- (185 28 Z2 M ) ; Labance-
9240A HELHE R S T4 (AL 5t 2= D ) BLix®
Essential 5 47K 22 40 (1 = B e 2 21 )

HBE(HE 5 : 20210110) R (HES: 20200331)
L BEEHES : 20200506) , = S H BEEE S : 20180907)
ToK ZBEEL S 20200110)34 0 H FE 254 A4k 271,
FIARAF; ARk,

B A o B2 A (P B S 2 AR A SR B, AL
51 120952-201709); BEFHESIWSE T, 8 4
SRiEHL, 239 4t, ZHINA 25 A I T B R T
T AT 25 % %, CD-1, GD-4, GN-7, HN-6,
WG-2, WG-4, WG-5, WG-6 A 5B YA
(Dalbergia odorifera T. Chen)f ) 12,0044 ; CD-2
CD-3. CD-4, FJ-1. FI-2, FJ-3, Fl-4, GD-1,
GD-2 ., GD-3 N B ¥ 48 (Dalbergia bariensis Pierre
ex Prain); GN-1, GN-2. GN-3, GN-4, GN-5,
GN-6 NEIE B AE (Dalbergia sissoo DC.); HN-1,
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HN-2, HN-3, HN-4, HN-5 i 5§ 818 (Dalbergia
hainanensis Merr. & Chun); YN-1., YN-2, YN-3,
YN-4, YN-5. YN-6. YN-7. YN-8 >hyitli ¥ # 1t
(Dalbergia tonkinensis Prain); WG-1 Fll WG-3 A1k
i FEARIEILE 1,

=1 HEGER

Tab.1 Sample information

Hit'5 47 b3
1 CD-1 BT
2 CD-2 AR
3 CD-3 o
4 CD-4 o
5 FJ-1 binye:
6 FJ-2 i 4t
7 FJ-3 i
8 Fl-4 i
9 GD-1 TR
10 GD-2 TR
11 GD-3 IR
12 GD-4 IR
13 GN-1 ENl
14 GN-2 AHN
15 GN-3 ENl
16 GN-4 KA
17 GN-5 KA
18 GN-6 KA
19 GN-7 KA

20 HN-1 jiae]
21 HN-2 W
22 HN-3 W
23 HN-4 pats)
24 HN-5 ]
25 HN-6 A
26 WG-1 ]
27 WG-2 e
28 WG-3 ENje
29 WG-4 B
30 WG-5 ENje
31 WG-6 Enje
32 YN-1 Pl
33 YN-2 Pl
34 YN-3 Pl
35 YN-4 Py ]
36 YN-5 Py ]
37 YN-6 =
38 YN-7 =
39 YN-8 Pl
2
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100 M a fREALRE, E(E L, FAEREE,
0 Jyrik; pAUERE M, IEMEhE, M{E N,
0 JyHbik o ansf LM IE , U BH AL E AR AR
LR, Ui AR IERE IR s o hIE, ULRH
Wﬁﬁ%ﬁ@ﬁ%@:aﬁﬁ,ﬂﬁwﬁﬁ%ﬁ@
FEfmEk; b e, BEHAMNEAE LUAR HERE R 2, b
S, U BHINRE FE PR ERE R . R RE S R
SEINE 3k, BOFAE
222 (ERFEEERE  HRMERE, #LME 6
W, idsk L', a", bE, 455 RSD ¥<1.0%, &KW
A R
223 EEMHAE BHEESHARG 8 S, 5
SPEFFIEE, ELE 6 K, iIE% LT, a'.
b*{H, 455 RSD #4<3.0%, HHHELEMERI,
2.3 A
231 MRl iR 8 S, S EHE
2h il 2020 AERRERE YRS “2001 TS HIET HA .
232 BRSNS SH D EZM 2020 fFRR—
e BT A rb 2 R S e ) 1] )
e CREERKN” , M Bl . g4 ®
FRES 77 df . ARSTERANM . R B B R IE 23 A7
e, NERER.
2.4 WA R

K SPSS 25.0 il Simca 14.1 #F171481t, i+
TORIDA X £5 Fan, ARG PN HL R IR &R
T2, LA P<0.05 A2 RA G FmE X
3 #R
301 EENE

39 fLAEA 22 E A R ISR 2, S5 R L
#-38.59~-32.21, a" ~N-0.85~8.37, b " H—-15.35~
—2.14, E'ab 4 34.05~41.45,
3.2 LR B A A
3.2.1 ERSror AT B0 B BUE S A
SIMCA14.1 Hr, i E A5 0T, KB 39 HLEEM,

hE BN 22 2023 4F 7 5 40 55 14

B, KBS IE AR 7T

xk2 EZNE

Tab. 2 Colorimetric determination

FE L a* b* E*ab
CD-1 -33.41 3.19 -10.34 35.12
CD-2 -35.45 0.93 ~12.94 37.75
CD-3 -35.43 2.06 ~11.64 37.35
CD-4 -34.77 1.68 ~12.07 36.84
FJ-1 -37.03 0.59 -13.51 39.42
FJ-2 -35.81 7.56 —2.14 36.66
FJ-3 —35.43 6.06 —11.64 37.78
FJ-4 -38.55 5.24 -5.93 39.35
GD-1 ~34.90 6.18 -9.38 36.66
GD-2 -36.29 0.11 -13.28 38.64
GD-3 -35.10 2.15 -11.33 36.94
GD-4 -33.01 2.97 -9.84 34.57
GN-1 ~36.48 1.57 ~13.68 38.99
GN-2 -36.41 2.18 ~11.71 3831
GN-3 -37.88 -0.15 -12.97 40.04
GN-4 -37.74 4.86 ~7.09 38.71
GN-5 -35.42 5.11 ~11.84 37.69
GN-6 -35.11 2.03 -11.27 36.93
GN-7 -33.05 3.14 -10.26 34.75
HN-1 -35.37 1.18 -12.85 37.65
HN-2 -37.11 135 ~13.45 39.50
HN-3 -37.41 0.79 —13.11 39.65
HN-4 -36.21 2.03 ~11.65 38.09
HN-5 -36.30 1.97 -13.45 38.76
HN-6 -33.86 2.98 -10.75 35.65
WG-1 -32.93 1.17 -13.98 35.79
WG-2 -33.54 3.44 -10.91 35.44
WG-3 -32.21 8.37 -7.22 34.05
WG-4 —33.44 3.10 ~10.45 35.17
WG-5 —-33.33 3.26 ~10.50 35.10
WG-6 —33.60 3.20 ~10.67 35.40
YN-1 -38.39 —0.85 -15.35 4135
YN-2 -38.59 -0.10 -15.12 41.45
YN-3 -37.77 131 ~14.10 40.34
YN-4 -37.60 0.84 ~14.35 40.25
YN-5 -38.05 0.38 ~14.32 40.66
YN-6 -35.67 2.65 ~12.19 37.79
YN-7 -37.86 234 ~14.00 40.43
YN-8 -37.37 0.13 -13.77 39.83

TE: E'ab JBEXETN, E'ab (EBRUIHI 22000 LO8IE, BB
R AR UERE TR (i 1), L™ 0, DERA DU SURE LUARMERE R (T 28 ) s 45

a" NI, VLI AR MERE LI (ML), oMt W8T L v
Fegk(gk); 4 b N1E, BEHTIEURE LUARMERE B (T 80), p™ M B, Ui
DMCRE LEAR HERE T (R )

Note: E*ab is the total color difference, and the greater the E*ab value is,
the greater the color difference is; L” is positive, indicating that the test
sample is lighter than the standard sample(slightly white), and L" is
negative, indicating that the test sample is darker than the standard
sample(slightly black); if a* is positive, it indicates that the test samples
are redder than the standard samples(slightly red), and if @” is negative, it
indicates that test samples are greener than standard samples(slightly
green); if 5" is positive, it indicates that the test sample is more yellow
than the standard sample; if b* is negative, it indicates that the test sample
is more blue than the standard sample.
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Fig. 1 Principal component analysis plot
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Tab. 3 Kruskal-Wallis test
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Fig. 2 Orthogonal partial least squares discriminant
analysis plot
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Fig.3 Variable importance in projection plot
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a 8 3.17 0.15 0.018
31 1.68 2.36
B3k 39 2.06 2.12
b A 8 ~10.48 0.33 0.012
31 ~12.94 2.90
Bt 39 ~11.84 2.65
E'ab A 8 35.15 0.36 0.001
B 31 38.64 1.69
Bt 39 3778 2.04

04 _ —

3.2.3  IEfmEm/ DT b R R B
O E L. o, b". Eab 5 A SIMCAl4.1 {1+,
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Fig. 4 Results of permutation test
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3.2.4 Fisher #5048 H “3.2.2”7 I Kruskal-
Wallis Ki 30 3R B, FEFMARBIEG L™, o', b, E'ab
AR 225 . I SPSS 25.0 #cfd:, LIdd N A
i, LR L d" . b E'ab A7, #E{T Fisher
FNHT, ST FIHIRE FI R ECA LR 4,
ZER R, »1=22.039L"+19.4514"-10.656b"+
2.824E"ab—504.945, y,=—14.94 L'+19.8814"-9.279
b*+12.043E°ab-582.616, Z5GFESEEN, TIAHY
Y1>)y2, e R E, i’ly1<y2, FE AL
3.3 PBEHE
330 WRLEGEEE O A E R
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HN-6., WG-2, WG-4, WG-5, WG-6, YN-1, YN-2,
YN-3. YN-4. YN-5, YN-6. YN-7 & A HZ41L
T Yl RIRES A . RGTZRAM . AR,
G NLFR 5, Eor WA ILE 5,

3 4 Fisher ¥k %k
Tab. 4 Fisher’s function table

A ) |
Es5 #HoRuER

A-TRRES T &y B-HGOfLSE; C-ARGTLRAIML; D-BRk,
Fig. 5 Partial microscopic image

A—calcium oxalate square crystal; B—marginal pore ducts; C—wood ray
cells; D—pigment block.

i yi 2
r 22,039 ~14.940 332 HIZKNGEE A5G )R K0 A5 R
- o i YsEERL ) ERER CD-1, GD-4. GN-7, HN-6,
E'ab 2.824 12.043 WG-2, WG-4, WG-5. WG-6 JERER, 4580
W —504.945 ~582.616 %6,
#=5 BHEA =6 #WEEH
Tab. 5 Microscopic identification Tab. 6 Thin-layer identification
Zf HGgHLSE A% ERE R OKFLAR aEk B b ot HECBRE A5 A Xt HE BT
CD-1 A H H A A CD-1 H 7o
CD-2 ¥ H ¥ H H CD-2 H ]
CD-3 J A ¥ A A CD-3 I H
CD-4 i H J H H CD-4 T H
FJ-1 H H H i H FJ-1 ¥ A
FJ-2 A A A A A FJ-2 J H
FJ-3 H H H i H FJ-3 ¥ A
FJ-4 J H ¥ A A Fl-4 ¥ H
GD-1 ¥ H ¥ H H GD-1 ¥ ]
GD-2 A H ¥ A A GD-2 H H
GD-3 A A & A A GD-3 H ]
GD-4 H i f H H GD-4 H X
GN-1 A H ¥ A A GN-1 ¥ ]
GN-2 H H ¥ H H GN-2 ¥ ]
GN-3 A H ¥ A A GN-3 ¥c H
GN-4 H H ¥ H A GN-4 H el
GN-5 H H 5 i H GN-5 ¥ A
GN-6 H A & A A GN-6 J H
GN-7 i i H H H GN-7 H X
HN-1 A H ¥ A A HN-1 H H
HN-2 H H ¥ H H HN-2 H el
HN-3 A H ¥ A A HN-3 H H
HN-4 A A ¥ H A HN-4 H H
HN-5 H H H i H HN-5 ¥ A
HN-6 A H H A A HN-6 A 7o
WG-1 H H ¥ H H WG-1 ¥ ]
WG-2 A H A A A WG-2 H T
WG-3 H H H H & WG-3 ¥ ]
WG-4 H i f H H WG-4 H X
WG-5 H H el A A WG-5 A G
WG-6 i i H H H WG-6 H X
YN-1 A H H A A YN-1 H H
YN-2 H H H H H YN-2 H ]
YN-3 A H H A A YN-3 H H
YN-4 H A el A A YN-4 H H
YN-5 H H H i H YN-5 H A
YN-6 H H H A A YN-6 ¥ el
YN-7 H H A H H YN-7 H ]
YN-8 A H ¥ A A YN-8 H H
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