- 7438 » $8 % 2024128 #5238 $248 Chinese Traditional and Herbal Drugs 2021 December Vol. 52 No. 24

- HRHEHLE -
ETFHARMEMIFERM @ F U E M E SR F 7

IO, FERL o #L £ L FURBLL kgl
1 IARFEHRE, Wk BFrE 250355
2. IWREERT R EE S 2 @@ FE .o, ik 5 250355

% E: BW CRAGAEEARASUGE AR SRIE M 5 5 B 30 KM AR EE B, B SR AR T R
FRSOH A 1 3 5 B S AT PO SN T AT ik R G ZECON e B A . BT AR, 8 AR R A i 7 B
AR, SENRMEEERG, A < BRAEFEBEIEE PN e AR, DLAE M5 B 3R K A AR AR
Bt (L™ a™ b Bl (E'a) NFEAE, FIH Kruska-Wallis H BRAIT S . B8R0 H7 ATIE 22 (i fi/ — 3fe-#1 5] 73 B Corthogonal
partial least squares-discriminant analysis, OPLS-DA) #f 714z 3¢ 5 #2257, FIF Fisher 23150 Mr iy —E MRS Bl
FRIEB PR PR LS A bR 3. 5 R a AR 5 2ok 1 B R, AR AN A Hh 3% 5 ok = 22 etk
B, Az 3 5 TR AR € 1 AR A AL BT 0 51 eR #C y=0.629 L*+0.379 2" —2.754 b"+1.494 E"n—40.662, &5l
R AAE P €0 1 = Ao v A i U 34 1) BR B y=0.497 L*—0.659 b*+0.267 E*—5.428; ik 2 AN ECHI B A y>0 H 4 3%,
y<0 FIA#hEE. 4t FIAGEEZNEMRG ARSI T A i 5 B Tk AR BB G RS b 30k, Fisher 351
TR FEAROR K AR R L R AE B A5 B R R0 A A 3 5 A B, s 2 L IR B R A T — Rl vk, R AR
F RN TIE %

KRR AEHLIE; BB MOREE: RAURERIG: Bl AR BRBUETEAR; Kruska-Wallis H BRATR G R H
Brs A e/ —3- A5 4 #s - Fisher H17 4 Hr

FE5SES: R283.6 YRR : A NERS: 0253 - 2670(2021)24 - 7438 - 09

DOI: 10.7501/j.issn.0253-2670.2021.24.005

Identification of Rehmanniae Radix and Rehmanniae Radix Praeparata based on
color digitization of powder and microscopic characteristics
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Abstract: Objective To study the color information of powder and microscopic characteristics of Dihuang (Rehmanniae Radix,
RR) and Shudihuang (Rehmanniae Radix Praeparata, RRP) by the color difference method and the microscopic imaging technology,
and explore the feasibility of rapid identification of RR and RRP based on colorimetric principle through statistical analysis.
Methods The precision colorimeter was used to measure the powder color of RR and RRP, the microscope was used to obtain the
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microscopic images of cork cells and conduits of RR and RRP, the “microscopic characteristics color extraction” software was used
to measure the microscopic characteristics color, based on the values of L*, a*, b™ and E"a» of powder and microscopic characteristics
of RR and RRP, Kruska-Wallis H test, hierarchical cluster analysis and OPLS-DA was used to compare the differences between RR
and RRP, Fisher discriminant analysis was used to establish the non-standardized criterion discriminant function of powder color and
microscopic characteristics color of RR and RRP. Results a” was the main difference color value and the cork cells was the main
difference in microscopic characteristics of RR and RRP. The non-standardized criterion discriminant function of powder color : y =
0.629 L" + 0.379 a*—2.754 b" + 1.494 E*»—40.662 and the non-standardized criterion discriminant function of microscopic
characteristics color: y = 0.497 L*—0.659 b" + 0.267 E"a»—5.428, the discriminant rules of the two functions were as follows: y > 0
corresponding to RR, y < 0 corresponding to RRP. Conclusion The digital expression of powder color and microscopic
characteristics color of RR and RRP is realized by the color difference method and the microscopic imaging technology, Fisher
discriminant analysis are feasible to distinguish the RR and RRP using the color information of powder and microscopic
characteristics, which provides a new method for the identification of raw and processed Chinese medicine, with view to providing
reference for quality evaluation of Chinese medicine.

Key words: Rehmanniae Radix; Rehmanniae Radix Praeparata; color of powder; color of microscopic characteristics; digitization;

color difference method; microscopic imaging technology; Kruska-Wallis H test; hierarchical cluster analysis; OPLS-DA; fisher

discriminant analysis
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Fig. 1 Practicality picture of decoction pieces of RR (A) and
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Fig. 2 Microscopic characteristics of RR (A) and RRP (B) (><200)
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Table 4 Software parameters of Mshot Image Analysis System
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Table 5 Determination results of microscopic characteristics
color of RR and RRP (n = 3)
A 4 P £ SEBEME

L* a’ b* Ew L a’ b*  E'
SD1 41.05 19.13 45.16 63.96 40.29 21.10 44.95 63.95
SD2 45.61 21.34 47.78 69.42 48.80 20.24 48.18 71.50
SD3 42.46 25.06 46.67 67.88 45.84 21.15 47.60 69.38
SD4 41,94 22.38 45.29 65.66 44.29 20.19 46.97 67.65
SD5 4251 19.72 4558 65.37 41.03 20.44 45.68 64.72
SD6 40.08 22.26 45.68 64.72 44.22 22.57 48.03 69.08
SD7 39.87 21.64 45.57 64.31 44.65 22.82 48.29 69.61
SD8 41.53 21.07 46.93 66.12 42.96 23.32 47.91 68.44
SD9 41.02 22.03 46.06 65.49 39.44 21.55 45.96 64.28
SD10 35.43 23.38 42.62 60.15 45.95 20.22 46.83 68.65
JD1 33.27 22,58 41.66 57.90 34.03 22.70 42.87 59.26
JD2 23.46 20.44 31.34 44.16 36.53 21.24 44.65 61.47
JD3 37.48 22.37 4456 50.99 39.16 21.10 46.30 60.35
JD4  29.67 22.16 37.26 52.54 31.83 25.12 41.39 57.94
JD5 23.10 21.55 31.89 44.89 36.00 22.20 44.41 61.32
JD6 27.76 21.12 36.88 50.77 39.19 21.58 46.29 64.38
JD7 22.23 20.54 31.01 43.33 29.95 22.38 39.02 54.04
JD8 30.59 25.34 39.94 56.33 37.36 22.03 45.30 62.72
JD9 28.11 21.87 36.65 51.10 35.34 23.17 44.28 61.21
JD10 19.02 22.04 27.31 39.92 3556 22.98 43.76 60.89

e

BT ZRVELLEL, SR TORIRE LY a”s b’
E"an 1E 357504 3 I8 25 IR (P <<0.01). S5 R WL3K 6
252 WM s SPSS 21.0 BT R4y
BT, R RGIKE, A E 5 205 % 10 #bIK
R ARBIEME L, a's b B [NTR, 456
S5 R B A B B AR, T 20 SRR Al AT SRR 4y
Br, WIE 3. G5 REIR, MEEEy 5~10 I, SD1~
SD10 A N —2K, JID1~ID10 J Rt s 5N
— 2K, R 5 RS E I By RS B % 57
F* 6 HEMESHMMBEIRAMKREE Kruska-Wallis H #F1
KILER (X£s,n=10)

Table 6 Results of Kruska-Wallis H test of powder color of
RRand RRP (X £ s, n=10)

W L* a" b* E
AEMEE 35.244+1.73 8.79+0.62 15194148 39.384+2.23
Hh# 31.454+0.917 7.3040.42™ 12.9640.40" 34.794+0.99™

5k A “P<0.01, NE[H
*P < 0.01 vs RR group, same as below tables
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Fig. 3 Hierarchical cluster analysis of powder color value of
RR and RRP
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B AR R 24 R%=1.000, R%=0.824, Fiillf

ZH Q2=0.769, Ui WP A BA B R AR E M
AT ZE 9] A AT 73 B 1B A o Y
(variable importance in projection, VIP) {HE, WA
4. HE 4-A TR, A S R R OR FE A
22, 10 fitAHhEE (SD1~SD10) %A—3, 10
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Fig. 4 PLS-DA score graph (A) and VIP graph (B) of
powder color value of RR and RRP
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FU AR BATERZ, X 00 e HOHEAT AT SEPE R .

HPERIEFEIERI R L, a's b's E' fH
(¥ A AE 3300 0.324, 0.310. 0.459. 0.338, P {4
49°0.00, AOGFEAE T At B R A R B, LS
a’s b"\ Ean B EAG S o @A ARFR AL
T 475 A %L y=0.629 L*+0.379 a*—2.754 b*+1.494
E"ap—40.662, %R ECAIFN Ny y>0 Ay 3,
y<O Ay, [FRISIESE R WE 7, AR

x7 BEREIEER
Table 7 Retrospective test results

UIEAEN A EHZ P

SERR 2 &it

P T A % EHE%
A Hh 3 10 0 10 100 100
B i 0 10 10 100

K el RO A R A . O .
26 SHMERSHMEIRRERIFTERRERMESH
2.6.1 Kruska-Wallis H #EFIfGS T H0df AN 2
IEAE, #eR A Kruska-Wallis H R AR 566 A Hh 3
M AR S FEBER L a', b
E'a MEHHAT 2 R LU . 45 S B A A 4 i A 5
B LT D" Erap [H IR Hh 8 2 25 AKX (P<<0.0D),
M H AR SER a" Y CRENER. 4
R 8. 9.
262 EEHHT i8F SPSS 21.0 AT RIS
B, R RGN, DA 5235 % 10 #tiX
FHIARKEIM. SER B H AL E, 46 FT7K
TUBE BN BE B ARE, X 20 AR AT R4, I
K5, SRR, SD1~SDI10 A4 B R A —K,
* 8 EMESHMBRRAREMMEE Kruska-Wallis H
MAMWIWLER (X+s,n=10)
Table 8 Results of Kruska-Wallis H test of color of cork
cellsof RRand RRP (X £ s, n =10)

W L a’ b* E
AEEE 41154258 21.80+1.70 45.73+£1.37 65.31£2.45
BB 27.4745.617 22.00+1.38 35.85+5.40" 49.19+5.88™

x99 HMBRSHMERASEHE Kruska-Wallis H FXF0
KIGER (X+s,n=10)
Table 9 Results of Kruska-Wallis H test of color of conduits
of RRand RRP (X + s, n=10)

W L* a* b* =
A 43.7542.88  21.36£1.17 47.04+1.17 67.73+£2.56
P B 35504295 22.45+1.17 43.83+2.25" 60.36+2.83"

P ER S
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5 AiESHMEIKE RREHE B BRES
Fig. 5 Hierarchical cluster analysis of E"a value of
microscopic characteristics of RR and RRP
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Fig. 6 PLS-DA score graph (A) and VIP graph (B) of
microscopic characteristics of RR and RRP

2.6.4 Fisher #5143 #1  H1“2.6.1” 70 Kruska-Wallis
H FRAR IO R BH, AR IS 5 b SR AR 4l A 55
PR L b B EFEREZER. H “26.37
TREFLGh FEmT 0, AR 40 S A th 38 5 2 B0k
(1 E s v AU IE . WO FEAR S AR . B
HHE 2 4H, FIFH SPSS 21.0 #ft, DAL AR &,
DIAE. BB FIARKRZIAR L™, b*. E'p HAH
AR AT Fisher F o3 #r, @SLH ek E, IR

GRFEAN FI AR R, X 0 R Fiidh AT 7] 5
PRS-

HIMA RIS MR IRIT L™ b" B HM 4
5515 0.268. 0.364. 0.220, L*. b*. E*nftf P
{3759 0.000, oA, BHhEE A R, L
b*. E'w EIEA GRS @ dEbriE s
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5.428, ZERECHIHIFN N y>0 H e, y<O0
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T T AR G0 M P A R A . BB TR
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Table 10 Retrospective test results
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