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Fingerprinting and chemical pattern recognition methods for

preferential selection of the habitat of honeyed Eriobotryae Folium

ZHANG Xin —bo', WANG Yun —lan', LEI Xuan', ZHANG Ying', SONG Xiao'*"

b

(1. Shaanxi University of Chinese Medicine, Xianyang 712046, China; 2. Engineering Research Center for Pharmaceutics of Chinese

Materia Medica and New Drug Development, Ministry of Education, Beijing 100029, China)

Abstract Objective:To evaluate the quality of honeyed Eriobotryae Folium from different habitats and to select
the best habitat of honeyed Eriobotryae Folium preferentially based on high performance liquid chromatography fin-
gerprinting and chemical pattern recognition methods. Methods: The detection was performed on an Acclaim™
120A C (250 mm x4.6 mm, 5 pum) column with the mobile phase of 0.2% aqueous phosphoric acid (A) -
acetonitrile (B) in gradient elution (0 —5 min, 5% B; 5 — 6 min, 5% B—10%B; 6 — 20 min, 10% B;
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20 - 50 min, 10%B—25%B; 50 —60 min, 25%B). The volume flow rate was 1.0 mL + min~', the detection
wavelength was 327 nm, the column temperature was 30 °C, and the injection volume was 10 wlL. The fingerprint
profiles of 30 batches of honeyed Eriobotryae Folium from different habitats were established, and the fingerprint
profiles combined with chemical pattern recognition were used to conduct comprehensive analysis of honeyed Erio-
botryae Folium from different habitats. And cluster analysis( CA) , principal component analysis (PCA) and com-
prehensive scoring were performed on honeyed Eriobotryae Folium from different habitats. Orthogonal partial least
squares — discriminant analysis( OPLS — DA) was used to screen out the differential markers of honeyed Eriobot-
ryae Folium from different habitats, and the habitats of honeyed Eriobotryae Folium were selected based on the
comprehensive scoring. Results : The fingerprint profiles of 30 batches of honeyed Eriobotryae Folium were estab-
lished. Twelve common peaks were identified, and 4 peaks were identified as neochlorogenic acid, chlorogenic
acid, cryptochlorogenic acid and auriculoside according to the control finger. CA divided the 30 batches of Hon-
eyed Eriobotryae Folium samples into 6 categories. By PCA, 3 principal components were extracted, with a cumu-
lative variance contribution of 84.315%. Six differential markers were obtained according to OPLS — DA, two of
which were identified as chrysoside and chlorogenic acid. The better habitats of honeyed Eriobotryae Folium were
screened as Sichuan, Guangxi, Guangdong and Shaanxi according to the comprehensive score. Conclusion : Good
precision, repeatability and stability results are obtained for fingerprinting and content determination. The combi-
nation of fingerprinting and chemical pattern recognition can comprehensively evaluate the quality of honeyed Erio-
botryae Folium, and this method is stable and reliable, which can provide an effective reference basis for the habi-
tat study of honeyed Eriobotryae Folium.

Keywords ; honeyed Eriobotryae Folium; Fingerprinting; chemical pattern recognition ; principal component analy-

sis; neochlorogenic acid; chlorogenic acid; cryptochlorogenic acid; auriculoside
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F1 30 HEMREHERER

Tab.1 Information on 30 batches of honeyed Eriobotryae Folium samples

ErRes 77 b = ErRes 77 b Ejinc2
(serial No. ) (‘habitat) (batch No. ) ('serial No. ) (‘habitat) (batch No. )
S1 J %< ( Guangdong) 200701CP174 - A S16 J7 75 ( Guangxi) 2004015
S2 284 ( Anhui) 191001 S17 J7 75 ( Guangxi) 20051301
S3 1 ( Anhui) 200201 S18 AR5 (Henan) 20061803
4 %% ( Anhui) 201001 S19 i ( Henan ) 21011503
S5 L2 ( Anhui) 20200501 -2 S20 VL5 (Jiangsu ) 180901
S6 I % ( Guangdong) 200401 S21 VL7 (Jiangsu) 20200301
S7 I %< ( Guangdong) 201002 S22 [ 74 ( Shaanxi ) 190701
S8 ] % ( Guangdong) 2004002 S23 [ 7 ( Shaanxi ) 200401
S9 J %< ( Guangdong) 2101001 S24 [ 75 ( Shaanxi ) 201201
S10 I % ( Guangdong) 2103004 S25 [ 4 ( Shaanxi ) 210301
S11 I %4 ( Guangdong) 20201203 S26 [ 4 ( Shaanxi ) 210501
s12 I %% ( Guangdong) 20201229 $27 B 75 ( Shaanxi ) 20191001
S13 I %< ( Guangdong) 2002801001 S28 Py )i] ( Sichuan) 20200608
S14 I %< ( Guangdong) 048M140801 S29 Py )i] ( Sichuan) 191205251
S15 I~ 75 ( Guangdong) 1905001 -2 S30 Py )i] ( Sichuan) CM450210401
2 FAEEHER FRRE RS DR P RF ) FFIAF RS W TR AR 235 2R 4% A 08 A X

2.1 @&

A4 Acclaim™ 120A C (250 mm x 4. 6 mm),
5 wm) ;ISR 0. 2% BERRKIEW (A) - ZHE(B) 86
FEBEML (0 ~5 min,5%B;5 ~6 min,5%B—10%B;6 ~
20 min, 10% B;20 ~ 50 min, 10% —25% B ;50 ~ 60
min,25%B) ; KA L 1.0 mL « min ™" 5 K3 K
327 nm;#EiR 30 C ;AR E 10 ul,
2.2 WA
2.2.1 HEAEER WERBUKA IR0 ¢, BT
10 mL S K5 % A B 10 mL, FR &L A ()
100 W, 4548 40 kHz) AL F 1 h, JiCE VS 2 2 50
FH BN R 8K A, 3520 TG 0. 22 pom Rl AL i
JE, 3F L WIUEIR , SEDEIAT 0 P P
2.2.2 XPMRGIEIR 0 0 BOB 2% R R | G IR TR | IR
SRR A 2 IR BRI L R AR E , BT 10
L S, P T A, 0 Jot) ) A5 Jo ok 3 Ay i
JFFR 0.324 mg + mL™" 45 ER 0.419 mg - mL™' &
235K 0. 253 mg - mL ™" ARkt 0. 123 mg * mL ™!
FRIRS Rt PR
2.3 ROUEIE ik BT
2.3.1 REHERIE 2.2 1IN EH A G
PE VAR, 2. 17 TR 6 5% A5 R I SR E A 6 IR,
DISRRIR (3 504 ) 2 Mk (S) 315 12 Mg
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Fig. 1 HPLC fingerprints and reference chromatogram of 30 batches of honeyed Eriobotryae Folium prepared slices (R)
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2.5 AbeEEsaR oAt

2.5.1 EEIpMr R SPSS 25.0 HEifHft, LA 30
I A A A g T R Ay A i, SR AL I IR 4 1%
Squared Euclidean distance 222, X} 30 AL 8 8 A
TEHATREIIHT(CA) o Hi CA 35 AR IE (& 3) n] 1,30
HEE A AL AR AT RS 6 28, Hoh S2. 83,811,
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B —2%,94 85,519,520, 822, S29 Bl —2K,S12,
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Fig.3 Tree chart of CA of honeyed Eriobotryae Folium samples

10 15 20 25

1 1 1 1

I L L e S o
S L L e o

o
o

Y
=PRI =10
V=PI OO B O NOOONO~I— NN DNNI~I— 00N L)

=PRI =10
V=PI OO O NOOO~I— NN DNNI~I— 00N L)

~J
~J

2.5.2 ERSMHT LA 30 SE AL It A g 0%
T FH A5 i, SR ] SPSS 25. 0 il SIMCA 14. 1 34T
E RT3 M (PCA) |, L 32 0 o3 45 A AH B T 2 BTk
MR F IR A
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Tab.2 Eigenvalues and variance contribution rates

of three principal component factors

i TR R
(pri J Al LR ARIER (variance (ccumulative
prmetp 0 (eigenvalue) contribution variance contribution
componen rate)/ % rate)/ %
1 5.720 47.670 47.670
2 2.298 19. 152 66. 821
3 2.099 17.494 84.315
8 -
o
= 6
z
5 4
2
=
& 21
L{*‘—’_v
0 ‘ S - — — :
1 2 3 4 5 6 7 8 9 10 11 12

J§ 43 (component)
4 ERHERIELEIERTEREGE
Fig.4  Fingerprint of honeyed Eriobotryae Folium samples with

common peaks and gravel map
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Tab.3 Component matrix analysis results after rotation

%= ( peak No. ) FE 43 1 (principal component 1)

FE i3 2 (principal component 2)

F 43 3 (principal component 3)

1 0. 864
0.814
0. 882
0.534
0. 069
0. 181
0. 603
0. 849
0.828
0. 884
0.789
0. 196

N=RN- IEEN e NV I N N S

—_ = =
No—= O

0.214 -0.200
0.370 0. 158
0.257 0.024
0.794 -0.189
0.321 0.913
0.922 0.132
0. 543 0. 301
0.229 0. 096
0. 089 0.178
0.202 0.320
0. 188 0.220
-0.188 0. 930
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fi, UML) AR 55 12 440 S16 SRR L LTV 5

13 #00 SIS SHEbn, P23 ) 2R 50 14 ~ 15 40 S24
S23 SRR b, 77 LBk PG 5 S20 K A HE 4 B, 7 LT
I, IS SRR SRR B M H . N PCA K
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Fig.5 PCA score chart
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X REAR AR W TR Y g PhAL bR, e il AR i 25, 15 1]

TR, AR (3 5) R, X Re il V5 o o TR B AEAH
I3 N 5 I AR R AP C &R o
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F1L.6% 1.9% 1.1% . 1.4% , 35 B A %8 K5 55 B
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2.6.3 EEVRE REPRBCERAE R K 6
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Tab.4 Principal component score and comprehensive score

' FRA 1 ESiw FRSr 3 ZA1M5 He4
(serial number)  (principal component 1) (principal component 2)  (principal component 3)  ( comprehensive score)  (ranking)
sl 1.493 0.176 ~0.568 0. 647 4
) 0.456 0.495 -0.224 0.273 8
3 -0.922 -0.031 0.978 -0.275 21
4 -0.816 - 1.408 -0.789 -0.798 29
S5 -0.726 ~1.226 -0.738 ~0.711 28
S6 1.076 0.344 ~1.769 0.269 9
s7 -0.397 2.671 -0.476 0.240 10
S8 -0.564 1.516 -0.459 -0.058 17
S0 -0.631 2. 609 -0.065 0.189 11
S10 0.021 0.883 1.210 0.391 6
stl -0.331 0.156 -0.647 -0.241 19
s12 0.702 0.162 0.383 0.433 5
s13 0.727 -0.577 0.741 0.365 7
Si4 -0.872 -0.398 1.322 -0.261 20
S5 0.415 0.085 -0.177 0.183 13
sl6 0.462 -0.742 0. 603 0.183 12
s17 2.655 -0.328 -0.328 1. 146 1
si8 -0.130 -0.134 0.579 0.014 16
S19 -1.335 -0.349 2.113 -0.334 24
$20 ~1.433 ~1.136 -1.762 -1.210 30
21 -0.674 0.284 ~0.374 -0.332 23
$22 -0.459 -1.112 -0.929 -0.595 27
$23 -0.353 -0.770 2.226 0.073 15
S04 0.525 -0.702 -0.122 0. 094 14
25 -0.309 -0.557 -0.442 -0.332 2
$26 0.434 ~1.309 -0.782 -0.181 18
$27 -0.932 0.430 -1.296 -0.589 26
28 1.982 -0.189 1.263 1. 130 2
$29 ~1.289 0.308 0.302 -0.503 25
$30 1.225 0.851 0.229 0.788 3

AU AT AR AL O i, 503 0.5 ¢, INARS X I dhIE &, SRR T
TR M2 2. 1IN O Ik AR 1502, 17 3 SR G

TR 7 ik BERE DN E , T4 B i Il . 25 SR L EHEE T LI - 0. 2% WK P % - 0. 2%
6, WRIRIAIR 2 PSR S AR R G0 X L], 45 R s L2

2.6.6 AT EIE K 30 b MU A S 4% W& — 0. 2% B B 7K 75 W R I sl AR 2647 #6882 0 oG et oy
“2.2. 17T Jr ik A A SR, BRI L TR B OIS W R B, B AR IF . B AP L
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Fig. 6 Scatter plot for OPLS — DA of 30 batches of honeyed Eriobotryae Folium samples
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Fig.7 VIP chart of components of 30 batches of honeyed Eriobotryae Folium samples
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Tab. 5 Linear relationship results of four components in honeyed Eriobotryae Folium

12

Iy

( component )

Il Y77 7

(regression equation )

4% R ( neochlorogenic acid)
25 J5U R ( chlorogenic acid )

W& % I ( eryptochlorogenic acid)
42 22 Bk (auriculoside)

Y=0.227 8X-0.525 1
Y=0.214 2X -1.368 7
Y=0.178 0X-1.236 0
Y=0.0804X-0.105 1

ST
' (linear range) /(g + mL~")

0.999 3 3.32 ~324.00

0.999 8 4.29 ~419.00

0.999 1 2.59 ~252. 80

0.999 3 1.26 ~123.00

PR (FHEE 50% HY ) | 7= I [a] (30

.60 min) P K

R, A /N LTE R

W% 11 R T A 6 2o o B o

(327,365 nm) LA S A3t b 13 Y ) 45 i M JEE (0. 05
0.10 g+ mL™") X1 f 320 , 25 R W1, 7L 3 A
N LM = 0. 2% WERK IR K 327 nm 2856 0F T, DL
FA S A ¥ ) P AL BB 60 miin I, % B/ 4 IR I
i i R AT iR 2 g Al
ARSCAERFEN], DU AR (IR 78 ) 2 AL AR i Joi

WWW. YWfrz2.cn

LY 7 M FEAR BB A Al . BIFSE T SIMAC
B PFitAT PCA R OPLS — DA 74 Fr VIP {Efifi E
6 DA G RS 28 bR B Y, I8 1 xR
AR A L B 2 AN 00 O e 22 BT AR TR, mT
PRI/ ILTH B 1 I8 o s o] )
fabr .
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F6 EMEM P4 DMEIMERYRIRELER (n=3)

Tab. 6 Test results of sample addition recovery of 4 components in honeyed Eriobotryae Folium

W Tkt Rl g it T UGS ElE:3 SEE IR RSD/
(component) (sample size)/  (sample content)/  (quantity added)/ (measured amount)/ (recovery)/ (average recovery)/ %
g mg mg mg %o %o
B InR 0.500 5 0.962 8 0.77 1.736 7 100.5 100.7 0.32
(neochloro — genic acid) 0.501 6 0.964 9 0.77 1.739 5 100.6
0.502 8 0.967 2 0.77 1.745 3 101. 1
0.503 3 0.968 1 0.97 1.969 9 103.3 102.2 1.5
0.503 0 0.967 6 0.97 1.966 1 102.9
0.502 9 0.967 4 0.97 1.942 1 100. 5
0.502 7 0.967 0 1.16 21752 104.2 104.8 0.63
0.503 4 0.968 3 1.16 2.1920 105.5
0.501 0 0.963 7 1.16 21787 104.7
GIER 0.502 6 1.254 0 1.00 2.238 5 9.4 9.4 0.16
(chlorogen - ic acid) 0.503 5 1.256 3 1.00 2.2397 9.3
0.501 2 1.2505 1.00 2.236 1 9.6
0.500 3 1.248 3 1.25 2.507 4 100.7 100. 8 1.1
0.502 2 1.2530 1.25 2.5269 101.9
0.504 2 1.258 0 1.25 2.504 5 9.7
0.500 9 1.249 8 1.50 2.750 1 100.0 101.7 1.5
0.500 7 1.249 3 1.50 2.7939 103.0
0.502 3 1.253 3 1.50 2.7870 102.2
[REEd A 0.502 8 0.500 5 0.40 0.884 0 95.9 9.3 2.3
(eryptochl — orogenic acid) 0.502 4 0.500 1 0.40 0.894 3 9.5
0.501 1 0.498 8 0.40 0.900 5 100. 4
0.500 7 0.498 4 0.0 1.016 7 103.7 101. 1 2.7
0.500 5 0.498 2 0.50 1.005 3 101. 4
0.501 4 0.499 1 0.50 0.99 9 9.3
0.500 9 0.498 6 0. 60 1.096 0 9.6 9.0 2.1
0.501 9 0.499 6 0. 60 1.080 1 9.7
0.503 2 0.500 9 0. 60 1.105 4 100.7
Skt 0.500 2 0.303 9 0.24 0.547 3 101. 4 102.3 L5
(auriculosi — de) 0.500 7 0.304 2 0.24 0.547 5 101. 4
0.501 6 0.304 7 0.24 0.554 3 104.0
0.501 9 0.304 9 0.30 0.608 7 101.3 101.2 1.2
0.501 5 0.304 7 0.30 0.604 8 100.0
0.502 2 0.305 1 0.30 0.612 4 102. 4
0.500 9 0.304 3 0.37 0.686 9 103. 4 102.2 1.3
0.502 0 0.305 0 0.37 0.678 1 100. 8
0.501 1 0.304 4 0.37 0.683 1 102.3
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Tab.7 Content determination results of honeyed Eriobotryae Folium from different habitats
2 & (content) /(mg + g~")
P
( serial number) B RR SRR [FEY A X2 56
( neochlorogenic acid) ( chlorogenic acid) (eryptochlorogenic acid) (auriculoside)
S1 1.923 6 2.4951 0.995 5 0.607 5
S2 0.8212 1.547 5 0.268 9 0.429 4
S3 0.306 5 1.099 8 0.096 6 0.3053
S4 0.121 8 0.654 9 0.043 5 0.164 2
S5 0.089 8 0.3927 0.054 4 0.276 6
S6 1.991 3 2.8790 0.460 9 0.543 7
S7 0.714 4 1.463 8 0.566 9 0.470 5
S8 0.642 8 1.1337 0.345 1 0.400 1
S9 0.645 7 1.431 2 0.436 4 0.3595
S10 0.596 7 1.422 6 0.301 3 0.540 1
S11 0.698 7 1.416 4 0.238 3 0.249 5
S12 0.927 3 1.963 8 0.314 0 0.467 1
S13 0.622 0 1.5335 0.197 1 0.546 4
S14 0.297 5 1.2380 0.078 2 0.376 2
S15 1.029 6 1.597 9 0.220 5 0.390 1
S16 0.497 2 1.281 6 0.1350 0.513 1
S17 2.547 8 2.601 8 0.376 6 0.796 7
S18 0.396 8 1.280 0 0.201 6 0.459 0
S19 0.1115 0.676 1 0.072 4 0.314 1
S20 0.052 2 0.189 1 0.033 8 0.096 5
S21 0.382 4 0.928 2 0.197 2 0.296 4
S22 0.266 6 0.6853 0.099 6 0.212 4
S23 0.364 1 1.3354 0.086 2 0.4759
S24 0.573 7 1.712 8 0.208 7 0.511 8
S25 0.743 2 1.394 1 0.147 3 0.2619
S26 0.695 7 1.336 7 0.118 3 0.3617
S27 0.427 1 0.844 0 0.229 4 0.212 8
S28 1.160 5 2.267 5 0.318 1 0.700 5
S29 0.279 0 0.794 0 0. 106 7 0.2180
S30 1.3653 1.929 0 0.3503 0.579 17
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