- 3274 - F8 B 2025F5H $£56% B Chinese Traditional and Herbal Drugs 2025 May Vol. 56 No. 9

ZIEGEELEAUFHEFTINAR~HEHFEBHKREN IR 5]
REPES

£, FEE, T O, otHE, B OB, BAEE, 2BF
W EHRFEY, LT KE 116000

i E: B XRHAZHEEES 2RSS0 EESSAE B A A8 Dictamnus dasycarpus [ FE AT 455 R 21T FF
BALPEHGR AR F5E R S OB ik [F B D B AR A R R DR AR M R R SRARER . RS S RS
PEROY IS B S B AHIRME T Z2 R M0 B 2 A3 43 AT e AN [ = B A (9 6 R R T R 0P A IR R SR8, IERX ik
AN ek 404 B Fisher £k 3 S S P2 A 2 f e R BB . SRR AR AT AR (A R Ak 2 R e E 4 R
LS, WIB 5 Fs & T X . RN EEIRERRERL, TR, ShERRENZ. FIH RS
RRATYLE S = AT RS, BT T 5B AR S TCVE VR IR A s 1E 58 /N = 3-S50 43 Mt AT AERARE B 2 Mgt AT 43 28,
Fisher 2814 ) IR 4L 25 ST v mf A0 A A = b B B 2 T B R, TETEEN 100%. 4518 DA IR € B4 &S E
SEFRNL VTN 52 B T BT AR 1 R R R 0, PPN T AN BT AR R )T R, T BT AR 1 B P R AR Y
HERRTRE, v AR (0 R o a2 42 1) B b R 46 PR B4

FEEE: AfE; LIRS WES R, WEWR, At MR, B R BRI Pr iR SRR
FESES: R286.2 XEkFREIS: A XERHE: 0253 - 2670(2025)09 - 3274 - 09

DOI: 10.7501/j.issn.0253-2670.2025.09.024

Evaluation of the quality of wild Dictamnus dasycarpus from different origins
and establishment of the origin identification model by multi-index
quantification combined with chemometrics

JIANG Bogian, YIN Haibo, WANG Dan, YE Qiuju, WU Wei, LUO Jiayi, JIN Bingqgian
School of Pharmacy, Liaoning University of Traditional Chinese Medicine, Dalian 116000, China

Abstract: Objective To undertake a comprehensive quality assessment of wild Baixianpi (Dictamni Cortex) samples from diverse
origins through multi-index component quantification in conjunction with chemometrics and establish an origin identification model.
Method The contents of five active components, namely limonin, wogonin, dictamnine, obacunone and fraxinellon, in wild Dictamni
Cortex were concurrently determined by high performance liquid chromatography. The quality of wild Dictamni Cortex from different
origins was evaluated by integrating correlation analysis, difference analysis, and principal component analysis. The origin
identification model of wild Dictamni Cortex was constructed by applying systematic clustering, orthogonal partial least squares-
discriminant analysis, and Fisher's linear discriminant. Results There were disparities in the determination outcomes of chemical
components in wild Dictamni Cortex from different origins, which could be discriminated based on the contents of the five components.
Among them, the samples from Inner Mongolia exhibited superior quality, followed by those from Liaoning, while the samples from
Jilin presented slightly inferior quality. The origin could be initially identified through systematic clustering, yet some samples from
Liaoning could still not be precisely identified. Orthogonal partial least squares-discriminant analysis could accurately categorize the
origin of the samples, and the results of the Fisher's linear discriminant model could precisely discriminate the samples of wild Dictamni

Cortex from unknown origins, with an accuracy rate of 100%. Conclusion The evaluation approach established by multi-index
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component quantification combined with chemometrics clarified the origins with better quality of wild Dictamni Cortex, evaluated the

quality of wild Dictamni Cortex from different origins, and the established origin identification model of wild Dictamni Cortex was

precise and reliable, providing a foundation for the quality control and rapid origin identification of wild Dictamni Cortex.
Key words: Dictamnus dasycarpus Turcz.; multi-index components; limonin; wogonin; dictamnine; obacunone; fraxinellon;

chemometrics; quality evaluation; origin identification model
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Table 1 Source information of 22 batches of wild D. dasycarpus

Eikel FF i SRR Z P (N) i (E) HH/m
NM-1 WZ T BIR X IPAS DUR T e A i 120.919 444 49.307 778 683.0
NM-2 W HIRX IR DR AL 2T 122.511 389 48.026 217 409.0
NM-3 5 B IR X B T L a1 119.791 884 45.172 922 1 056.6
NM-4 P 5 B IR GBI T L e 120.464 167 44.999 167 813.8
JL-1 EREBATREX 125.938 249 41.731 663 487.7
JL-2 FMRE A ILTFELX 126.303 163 41.880 917 490.0
JL-3 TR LI FHER R E VA M BT 126.610 445 42.393 040 683.1
JL-4 A LA F IR M 2 E B 128.536 106 43.221 290 570.9
JL-5 MR ZEI FAEE I VA M 2 E B2 128.671 187 43.244 789 502.2
JL-6 R L FHEE R H VA M = E E3 128.897 798 43.110 056 415.8
LN-1 LA RARE T A RH & 119.920 723 41.519 463 658.3
LN-2 T R T B R T 118.931 903 40.800 960 779.8
LN-3 LTEHABHESE 119.731 392 40.782 237 632.5
LN-4 TR s 2 120.237 222 40.842 190 280.6
LN-5 LT RTTRZ X 124.322 494 40.315 428 500.0
LN-6 LA ML 121.678 557 41.583 125 124.2
LN-7 LA #EH 125.539 665 41.309 555 147.4
LN-8 TR LBHTT 2 123.454 684 41.254 160 116.7
LN-9 WTEILHT 5 KX 123.292 093 41.121 157 156.4
LN-10 LA BHTTICH & 123.252 396 40.889 755 231.2
LN-11 TrEELTERKX 123.228 388 41.139 400 198.0
LN-12 W BT AR o ) B 123.142 063 41.051 174 109.0
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mg/mL) . BUEX R A OE T IR SR IR A
SR S E ST, T 4 COKE A TR -

2.1.2 ARV RS R RRE S B R R 0.20
g GG 80 HF), B 100 mL EEESH T, KEMA
FE 25 mL, #R[ERIREL 60 min, A& 5 {3 A FHEE
NEHRI R, $BAES 0.22 um fFLIEREEET
W& .

22 @Y

Waters Symmetry® Cig A4 (250 mmX 4.6

mm, Spm); FEMANLHE (B) -7/K (A), BREEVEN

(0~5.5min, 55% B; 5.5~8.0 min, 55%~60% B;
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Fig.1 HPLC diagram of mixed reference solution (A) and
test solution (B)
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Table 2 Results of linear relationship investigation

D% =] 577 F o MR g
TR Y=4251.8X—14841 09999 2.50~60.00
W ZE  Y=35614X—19.4890 0.9999 0.30~10.00
SRS Y=38603 X—31.6330 0.9997 2.50~60.00
B AR Y=15706 X+2.9929  0.9997 2.50~60.00
P4 Y=14906 X—3.0847  0.9999 1.25~40.00

232 FEERES FEEMEUE - HRE R OR (U
5 LN-10) 0.20 g, #% “2.1.17 W il & At W A
B W] — Al IR, IR “2.27 TR i 5%
PEESIERE 6 YRUN, (055 5 Fhot & S i I i AR 1
5 RSD fH. TWHHRABRITE SR, WHEE R, Oif
Bl FEAAER . ASEA S FhGHIE S RSD {4 51A
1.30%. 2.30%-. 1.89%. 1.82%. 1.53%, {2
K% B R 4T

233 FREMEEE  REERIUE MR R (G
5 LN-10) 0.2, #% “2.1.17 TR il & Bk s i,
FIE, T 0. 2. 4. 8. 12, 24h, %@ “2.27
TR G2 F AT E , 105% 5 Aot R e e T 5
HIHE RSD . THEARIIFE S R, DUEE R, H
SERR . FEAAEE . ASEH S ARk 4> RSD AH 751N
1.55%. 2.45%- 1.16%- 1.32%-. 1.16%, Z&HHtiR
AVATRAE 24 h RS E M R IT

234 HEMER FEERNE MR R (G
5 LN-10) 6 £3, #%M8 “2.1.17 WK (7248 &R
AT, HEHR 227 TUN R TIE, THE
5 ke HEL A R BB 4 B0 RSD B o TR BT A5 2
R DUEE R AR, SAIEE . A S s
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RSD 573514 1.19%42.29%1.35% 1.10%- 1.26%,
RPATEEL M BRI

235 NFEREIERFELSE 43500k % FR B 1)
FEMA R 0.10 g2, % 6 4, %M “2.1.17 TURHY
T E M ARSI BN 5 AN RE VAU
B2 (FrET £ 0.103 mg. ESHK 0.018 mg. [Iff
Bl 0.100 mg. #EAAREA 0.103 mg. #Ed 0.103 mg) %
8 2.2 0N il kAT I, 103t 5 RO IR
WA T RSD H. THEARIE S = DOEE

E NN ST =27 i &1L N R e 1Y e I e <5
4 101.53%- 99.16%- 101.04%. 99.03%. 100.84%,
RSD 173 514 1.89%- 1.28%-2.32%- 1.04%+2.08%,
FAATTVEUERA P AT
24 HmEENE

B 22 HERE R ARIE 2117 TR A5 v ) &
BER S VAV, IR “2.27 TR {0 4 4R AT D
JE, 03K 5 MRS R T AR O U L B A B, A
R 3,

w3 BEWEHER (Xts,n=3)

Table 3 Results of determination (X1 S, n =3)

JE 55/ (mg-g ™)

i b & WA H 4 B S
NM-1 1.468+0.015 0.0334+0.001 0.46410.003 1.43140.006 2.052+0.018
NM-2 1.50140.071 0.03240.002 0.478+0.006 1.6934+0.007 2.245+0.006
NM-3 1.38140.020 0.04240.001 0.44940.009 1.6124+0.013 1.8834+0.018
NM-4 1.4971+0.018 0.03110.002 0.4761+0.004 1.3571+0.014 1.9741+0.013
JL-1 1.6271+0.013 0.054+0.001 0.2311+0.004 1.9071+0.010 1.12440.029
JL-2 1.609+0.010 0.04940.003 0.28710.007 2.070+0.021 1.163+0.008
JL-3 1.62140.009 0.05140.001 0.22240.003 1.7774+0.012 1.17940.004
JL-4 1.6201+0.011 0.05040.001 0.24040.001 1.748+1.103 1.109+0.004
JL-5 1.58140.027 0.04940.001 0.228+0.004 1.81440.007 1.0974+0.008
JL-6 1.56440.057 0.04510.001 0.2934+0.009 1.801£+0.016 1.14740.001
LN-1 2.1194+0.012 0.02940.001 0.36910.003 2.9454+0.028 1.34440.010
LN-2 2.3341+0.036 0.02540.002 0.328+0.004 2.984+0.039 1.39540.009
LN-3 4.029+0.010 0.02440.003 0.3561+0.012 3.292+0.047 1.5714+0.016
LN-4 2.3271+0.014 0.02140.001 0.3034+0.003 2.349+0.017 1.36240.011
LN-5 4.0331+0.077 0.02240.001 0.3594+0.012 3.220+0.047 1.53140.024
LN-6 3.7891+0.019 0.02340.001 0.39710.009 2.8031+0.037 1.568+0.013
LN-7 2.4281+0.025 0.028+0.001 0.3334+0.005 2.43740.008 1.46110.022
LN-8 2.5571+0.059 0.02740.001 0.36910.008 2.3594+0.019 1.40940.017
LN-9 2.8531+0.021 0.0261+0.001 0.35440.005 2.2761+0.041 1.5184+0.037
LN1-0 2.991+0.044 0.0254+0.001 0.4171+0.004 2.32440.023 1.460+0.013
LN-11 2.1271+0.012 0.030+0.001 0.384+0.002 2.4534+0.023 1.43140.002
LN-12 2.09410.010 0.02440.001 0.33240.002 2.3281+0.044 1.39940.007

2.5 FEZHEFFE QSR REITEN HAEZE.

251 AHRNMES T B SPSS AR 5 F sy it
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252 ZEFMESH Rt B ERERAE AR
ZE5t, FIF SPSS HAxhsE 45 SRt 777 2 73 Al
2e9E, 5 Rl B BRI GRS AT . T
FERIG AR AR 5, T =N a5 R IR 6, RN
W RIER 7. W5 ZEFF PR IR 45 SR T LUV
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WAL TT 22551, KA Welch's J7 2, D04
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Table 4 Correlation analysis result
o MXRFRE (PED
RS PEE R ELEST AT F& T
PR -
DHE R -0.733 (0.000"") -
SR -0.034 (0.879) -0.345 (0.116) -
B 0.861 €0.000**) -0.705 €0.000**) -0.068 (0.763) -
P4 0.063 (0.782) —0.424 (0.049") 0.870 (0.000™") -0.041 (0.855) -
*P<0.01 *P<0.05, FE.

"P<0.01 *P<0.05, same as below.

x5 FEFUHRELGR (X+£5)

Table 5 Test results of homogeneity of variance (X £ s)

D% e =k o F P
Fri5 75 & /mg 0.056 0.026 0.745 10.725 0.001™
WL R /mg 0.005 0.003 0.003 1.0830 0.359
B #£5f/mg 0.014 0.031 0.032 1.3300 0.288
AR /mg 0.156 0.119 0.378 10.778 0.001**
FHi/mg 0.154 0.032 0.078 3.914 0.038"

R6 HEFMER (X+53)
Table 6 ANOVAresult (X 5s)

%8 e RS T F P
¥ & /mg 1.462+0.056 1.604+0.026 2.807+0.745 25.235 0.001™
WHE R/mg 0.034£0.005 0.0500.003 0.025+0.003 112.777 0.007"
A £ 58/ mg 0.4671+0.014 0.250+0.031 0.358+0.032 65.663 0.003™
A E/mg 1.523+0.156 1.853+0.119 2.64710.378 32.994 0.003**
P /mg 1.038+0.154 1.136+0.032 1.454+0.078 119.104 0.001™

=71 MEEUNNER
Table 7 Effect quantification analysis results
D%y 2H || 22 BBz Partial 12 Cohen’s ffH
Frige R 8.704 14.817 0.587 1.193
WHE R 0.002 0.003 0.922 3.445
SR 0.115 0.132 0.874 2.629
B 4.940 6.654 0.742 1.698
¥4 1 1.962 2.105 0.932 3.706

PE, KR 27 22 TR . BT ZE b s T A,
PE¥VNT 001, GutdiReE, SRR = )
FERTERTEES 2= DUOES 2. P, Sl A5
VR PR EER . ANEESITESRER, B
B DOES R AR, AR #5EA0) B 7
(mME) 294 0.587. 0.922. 0.874. 0.742. 0.932,

VLIBIEIZERE 58.7% 92.2%. 87.4%. 74.2%.

93.2% e KIR T AR =2 [ Z2 5% . Cohen’s f{H 47
W4 1.193. 3.445. 2.629. 1.698. 3.706, TiHA%HE

BN 22 AR KRR 2 7

253 FH5 4T (principal component analysis, PCA)
FIFH SPSS A%t 5 Fhpkisr & E#AT PCA M), LIZEE
PRSP RO AR (R T iR . Fo KMO ATEREREY
Fa et B 2N 0,01, BTRAHE T PCA. R4S
ZOTBRREE R, TR 1. R 2 B 2 TTikE )
N 52.546% 1 39.462%, AT ZETTRRES N 92.009%,

AIYART 2 F 32 73 S AR AR [ 6 S 264 ol 2
SERWAL 8. 5 FhEsT I TTRREE LA 2
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Table 8 Total variance interpretation
PN WIURRHIEAE SERE AT 7 T3 A
Bt T EA D% BT ZTTRE /% St I % H % KRBT ZTTRE /%
1 2.627 52.546 52.546 2.627 52.546 52.546
2 1.973 39.462 92.009 1.973 39.462 92.009
3 0.202 4.040 96.049
4 0.125 2.510 98.559
5 0.072 1.441 100.000
£9 MHBHRYEE
_ G R '0-5 Table 9 Component score coefficient matrix
W H ey B
J71 J8532
el PP 0.299 —0.265
s N WHEH ~0.357 0.013
1 0.244 0.374
o A 0.258 ~0.347
PCAI PCA2 F5 A 0.195 0.420

2 ROEERERE

Fig.2 Component matrix heat map

WA 9 1377 RECEFESE AR, X AR 7 1y
FEMBEAT S35 tH EOORHE R, B0 2 DB
NRLGER T~

F1=0.299 X1—0.357 X>+0.244 X3+0.258 X3+0.195 X5

F>=-0.265 X1+0.013 X2+0.374 X3—0.347 X4+0.42 Xs

F=0.57F110.43F>
Xi TS R, X NIUEE R, X NS, Xa s A,
Xs P .

X THREE RAATHEY , S0 B 109 NM-
2, 13 BARKI Y JL-1, HUILRT RN 58 Ha X IEAR
DURTTAL = RO S U, SR BT AR &
X AR R ZE . GRaf P as R 10,
2.6 FFHERAEEAMIRAIEEIAE
2.6.1 HRGEA5r (hierarchical cluster analysis,
HCA) ¥ 5 Fhp s> & B85 7 A SPSS #firhitt
1T RGIR I HTO, K 25 7 B A 13 0 R R i EAT
K. RFTTERA BRI GRE, XIAESETI7
WRIGEE B o 40 M4 Sl 22 HHAS B 7= i e (e i 28
SFITRRERES 5 Abkigr o 3 3, Hh sk S Sl
IFERZR N —3, LN-3. LN-5. LN-6 A —%K,
PlRILTHREM AN FEIRERN 2.5 AP WX
AEMENZE RS 2RI 3.

262 PCA Sitsefws 3Pt  (orthogonal

R10 ZEBHHF

Table 10 Comprehensive score ranking

HA44 e LA
1 NM-2 1.1800
2 NM-4 0.944 1
3 NM-1 0.9253
4 LN-6 0.561 0
5 NM-3 0.5529
6 LN-10 0.4529
7 LN-5 0.4177
8 LN-3 0.409 5
9 LN-9 0.246 8

10 LN-8 0.1593
11 LN-11 0.1557
12 LN-7 0.041 2
13 LN-1 0.027 8
14 LN-12 0.024 0
15 LN-2 0.013 5
16 LN-4 —0.039 4
17 JL-6 —0.762 6
18 JL-2 —0.8343
19 JL-4 —1.085 8
20 JL-3 -1.097 1
21 JL-5 -1.120 6
22 JL-1 —-1.171 8

partial least squares-discriminant analysis, OPLS-DA)
BT RERE I RAEE, &7 Ao
EHERRUN,  BRIERIF SIMCA Bxt 5 Flsior & &
BT PCA J2 OPLS-DAL, S5 R ILE 4. 5. iR
For ISR, WNEEH . HARL 10T 3 AN HEERE
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Fig.3 Tree diagram of system cluster analysis
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Fig. 4 Diagram of PCA score distribution
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Fig. 5 Diagram of OPLS-DA scores distribution

AT 38, Al B 2 X A e, AP LN-
3. LN-5. LN-6 BENMAL, FRD DS RE 2%

o

R LE 30 OPLS-DA 540 EWELH, Asfrlr=

HUEATER SRR 430 2 %f LG, OPLS-DA 45T &
FATIATEE R, AR B AR R T 2 —
XF 5 oA ) B (variable importance
projection, VIP) {H#EATHERF, VIP {EHBOR, UiHIHXT
SYRITTRRER R . KRB VIP KT 1 B RS
% (1.30160). FAAER (1.19156). ¥ (1.21873),
IR =201 ot .
2.6.3 Fisher ZiVEH IR @S M SPSS K
:-rpr Fisher £t 7] 73 #railE OPLS-DA H VIP {H
KT 1H 3 AMEFR S U@L U AR . DL
60% IFEA BN NINGREE, 40%MFE A2 AE Ml
B, STERE 11, B 6. FEFRANH k%
B b, SR I HBAN [R]85 i ) 0 ek B8 R /N kAT
398, ROKHME RN g AR A2 .t 45 SR ]
i, BRI ZRE S WA R R E R
100.0%, Mgt 7 IEBRIAIWT, B RARE LA
Ao RIPNZGERIAMY B 58 4 IR b 4 R YI 2R
(REAS, T ELAE T AR L I AR R I, (R
Ret OREF IR SRR B, OB AR
AR =—131.912—24.193 X A7HE 17 3 +26.507 X BLAAEH +
1 221.136 X #5 R
T =-202.722—27.265 X F7 5 15 2 4 34.420 X T
fiil +267.289 X $4 T
M52 =—417.668 —43.388 X A% & +25.359 X B
i +420.914 X K4
x11 FIBILER
Table 11 Discriminant results
A% BERAMC EWBIEES AN W%
s AEH 3 100.00
B 5
T 7
Witk WEH 1
B 1
T 5
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N — = 0 W W

RNk
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6 Fisher Zx¥I 518 = &

Fig. 6 Fisher linear discriminant scatter plot
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