FIRF=MIFFT 5 HF % Nat Prod Res Dev 2024 ,36:1564-1572

ETHRYBEIEEGHLFERNRMNE
M AE = HERM A RE

BEO L EHAE L BRE,
% /’rfki‘l’z, }:%1’29};@7]%:1,2’3&)&5%‘1’2*
FENLAEBE TARAR L DCRR AR B VR CRAP S RS oA TSRS L A 514015
58 0] 2 B I 2 B % R 24 A W R IR 5 BT, M 514031

 E#HAk HPLC $8 80 RIS I Re AL 2 Rl sy, 456 32 53 R 2 43 A Xt A [a] 77 Bl s Bk - 285 BTk AT
SIAT, L BRE IT AN 4 HE R A S At . SR Sonoma Cig (2) (4.6 mm x 250 mm,5 pm) {4354 ,0. 1% iR /K-H
W Rp A SR, BB BEPR , R 1 290 nm, 3K 1. 0 mL/min, ##E 10 pL, A3 30 °C, R H 25 (i 45 80 &35 AH L
FEVEM RS0 (2012 W) ) #EATARRLUEE T i Ha e SR SPSS 22. 0 G it3R kAT RIS 400 . E A 40T, 'L AN
)77 M Ak I 2R S PN 2R . 10 HETEAk M HPLC FR 4 B bRE 12 AN I F8IA T 2 P2z il 1 Sk &+
Fi% 4 SRR EER R . 10 FLTHEEIT 7T 3R g =28 44 il Akt R o — 2, BE SRR I RO — 288 AR b X
R —25 . FRLA 434 2 BH A PR i o e AR T A e, 1.2 04 5.6 12 A I TV SR e k- i i
T EZW ST, 10 HEFESAHRUE S 0.591 ~0. 994, R BRI ALV il BE A AR 25 5. vt HPLC 48 80 RISy
SO D7 IR TR AR M, 45 B A2 E BT S Rk 25 B A ST R L S
SRR WAk N s HPLC $8 8CBE  AHALEE s R A0T 5 =440

hE 5SS R282.5 ERFRIRAG ;A SCE S :1001-6880 (2024 ) 9-1564-09
DOI:10. 16333/]. 1001-6880. 2024.9. 012

Quality evaluation of Syzygium jambos (L. ) Alston leaves from different
origins based on fingerprint combined with chemical pattern recognition
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Abstract ; This study aims to study comprehensively the quality of Syzygium jambos (L. ) Alston leaves from different popula-
tions based on the methods of HPLC fingerprint and chemical pattern recognition, and provide reference for its quality evalua-
tion. The Sonoma C5(2) column (4.6 mm X 250 mm,5 pum) was used for the analysis,with a 0. 1% formic acid water-
methanol solution serving as the mobile phase,detection wavelength of 290 nm, flow rate of 1.0 mL/min,injection volume of
10 pL,and a column temperature of 30 “C. The similarity evaluation was performed using the Similarity Evaluation System for
Chromatographic Fingerprint of Traditional Chinese Medicine (2012 Edition) to determine the common peak. SPSS 22. 0 sta-
tistical software was used for cluster analysis and principal component analysis to establish a comprehensive evaluation table
of S. jambos leaves from different origins. The HPLC fingerprint of S. jambos leaves was established for the first time , the simi-
larity was 0.591-0.994 ,and 12 common peaks were calibrated. Through comparison with the reference substance,two compo-

nents were identified; gallic acid and p-hydroxybenzoic acid. The ten batches of S. jambos leaves were divided into three
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groups during chemical pattem recognition analysis , the first group was primarily from Maoming, the second group was primari-

ly from Zhaoqing, and thired group was primarily from the others origins. Principal component analysis and factor analysis

showed that the quality of S. jambos leaves from Zhaoqing was generally better than that in other origins. The common peaks of

1,2,4,5,6 and 12 could be used as the main components for the quality evaluation of S. jambos leaves. The method of combi-

ning HPLC fingerprint and chemical pattern recognition can not only provide a reference for the comprehensive evaluation of

the quality control of S. jambos leaves,but also provide a certain scientific basis for the quality evaluation of its germplasm re-

sources.

Key words: Syzygium jambos(L. ) Alston leaves; HPLC fingerprint ; similarity ; cluster analysis ; principal component analysis
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Fig. 1 Figure of Syzygium jambos (L. ) Alston leaves

VE ca SHEE SR IE T ;b Rt ST TR I ¢ T ST . Note:a is the front of S. jambos fresh leaves;b is the back of S. jambos fresh

leaves;c is the dry leaves of S. jambos.
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Table 1 Sample information
' SRAEH A SRAE I [R] ' SRAEH SRR A
No. Collect location Collect time No. Collect location Collect time
S1 HEIH 2020 42 A S6 ik 2020 4F 8 H
S2 TN 2020 48 H S7 il 2020 4E8 H
S3 HOM| 2020 48 H S8 T 2020 48 H
S4 B 2020 48 H S9 Il 2020 4E 8 H
S5 %44 2020 48 H S10 HEPR 2020 4=8 H
1.2 X7 2.2.2 FEFER

XPEHOR R (415 : H2014239, % 7 99. 0% ,
LR T AR A AT BR A ) 5 B R (4t
5:C10401644 , & 99. 0% , | i 5% do iRk AE AL Bl 45
FIRAFD) s HEE O H R N ikl F AR 1
Vo[

1.3 {25

Alliance 2695 R =30k A (0,35 % ( 3£ [E Waters
3)) 5Q-Gard A2 2l K AY (78 [E] Millipore 23 ] )
BS110s B 4341 RV (F2[5] Sartorius 23] ) o
2 FEE%R
2.1 BAEHE
2.1.1 BRmErH &

BB R 1 g, & HIEEHIEHL T, Ik 05k
95% [ H i 10 mL, #8575 (35 °C,600 W,40 kHz) 30
min, 321, PEMRAE T, K 10 mL 1R B T4 W -1,
TS5 B A T 2 I 3 Ok, O IR, FE I A S5
LR BRI IAEI, &I O TR CERZE U, 25T,
AEE 2 mL {3, T FERE 2], 28 0. 22 wm f4ALUE
st g, A
2.1.2 SR SmIERE &

I3 FRESE B IR G2 A Y R 0 it i i
H B PRI R O e 25 W L B L | mL AR E
FR 0.4 mg JHFRILARH R 0. 75 mg AR A X IR
VRYL0.22 pm (L IERE L IE, A .

2.2 iEQEEREN
2.2.1 &igEfH

A 3% 4E : Sonoma C 4 (2) (4.6 mm x 250 mm,5
pm) 5 L HAH :0. 1% HERIK (A) -HEE(B) B BE
(0 ~50 min,10% —60% B;50 ~55 min,60% —10%
B;55 ~60 min,10% B) ; &3 K 290 nm; i 1.0
mlL/min ; gEFERE 10 pl, #4117 30 C,

PLST AR 1 S i 28I (S) it
SRS TLAT WA RS DR B IS 1) R Xof 0 T R ) H ) A 7
{2 (relative standard deviation, RSD) , % ZX4E B3 |
FAMERRENERE Y AR BN 12
A DAEAFXT O B IS 8] 0 AR AT 048 T B RSD #4351 7E
0.070% ~0.39% #10.55% ~2.9% Z|a], 3L 4%
KR RAF . EE MR WoR 12 A W AR R
P S [] 00FE X7 048 187 R RSD {43 311 78 0. 020% ~
0.10% M 2.3% ~2.9% Z 6], EHHFEELEER
U o ARE MRS B 12 A A AR B 15 a] A
AHXTUETH AR % RSD {H 435I 7E 0. 070% ~ 0. 45% Fi
2.0% ~2.9% Z 1A}, WA B ah 7 WE 24 h AR
7E o
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Fig. 2 Superimposed fingerprints and control fingerprint of ten batches of S. jambos leaves
F2 10 #OKEBRAT HPLC 550 B 2 HuEA BT IE E R
Table 2 Common peaks relative peak area of the fingerprints of ten batches of S. jambos leaves
e A WA XTI T A Relative peak area of common peak SR
Peak No. sl $2 s3 4 S5 s6 7 S8 %9 S10 Mean
1(S) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
2 0.041 0.474 0.843 0.498 0.582 0.630 0.592 1.136 0.169 0.192 0.516
3 0.312 0.710 1.153 4.266 0.184 5.884 0.703 2.004 0.656 2.671 1.854
4 0.063 0.382 0.616 1.047 0.260 1.417 0.432 0.864 0.185 0.473 0.574
5 0.386 2.912 2.027 6.247 0.787 5.300 1. 606 3.020 0.728 10.562 3.358
6 0.010 0.253 0.461 1.457 0.196 1.238 0.377 0.600 0.225 1.743 0.656
7 0.003 0.622 1.233 2.789 0.421 3.242 0.918 1.880 0.319 1.261 1.269
8 0.070 0.774 0.829 1.409 0.404 1.483 0.557 1.084 0.251 1.487 0.835
9 0.361 2.595 3.764 0.125 1.641 4.207 2.639 5.386 1.626 2.455 2.480
10 1.244 7.669 11.158 4.559 19.703 4.903 9.682 10.727 14. 653 2.818 8.712
11 0.317 0.867 1.180 1.537 0.527 2.854 0.841 1.852 1.136 2.337 1.345
12 0.043 0.578 0.934 0.421 0.514 0.371 0.786 0.993 0.176 0.199 0.501
£3 10 SRFHH HPLC ESUEE A H SRR B AT
Table 3 Common peaks relative retention time of the fingerprints of ten batches of S. jambos leaves
it A A XTIE T R Relative peak area of common peak Tl
Peak No. st 2 s3 s4 s5 s6 s7 S8 $9 S10 Mean
1(8S) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
2 1.812 1.811 1.806 1.804 1.809 1.811 1.808 1.804 1.804 1.814 1.808
3 2.024 2.030 2.025 2.018 2.035 2.021 2.028 2.022 2.014 2.027 2.024
4 2.432 2.438 2.436 2.427 2.442 2.430 2.438 2.431 2.414 2.439 2.433
5 2.813 2.819 2.817 2.806 2.823 2.809 2.819 2.811 2.79% 2.815 2.813
6 3.123 3.271 3.265 3.251 3.272 3.258 3.267 3.260 3.238 3.265 3.247
7 3.186 3.332 3.327 3.313 3.334 3.318 3.328 3.319 3.298 3.330 3.309
8 4.315 4.326 4.320 4.303 4.327 4.308 4.321 4.311 4.282 4.323 4.314
9 4.927 4.935 4.928 4.995 4.938 4.920 4.929 4.919 4.895 4.937 4.932
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%23 3 ( Continued Tab. 3)
I A AR I% R Relative peak area of common peak S
Peak No. S1 ) s3 4 s5 s6 s7 S8 $9 S10 Mean
10 5.193 5.194 5.186 5.191 5.164 5.198 5.183 5.184 5.133 5.212 5.184
11 5.631 5.646 5.641 5.616 5.654 5.622 5.643 5.627 5.585 5.645 5.631
12 6.084 6.094 6.086 6.069 6.097 6.077 6.089 6.073 6.039 6.099 6.081
1
4
v\_/\/%
L b
il K c
e J\ d
0.00 6.00 12.00 18.00 24.00 30.00 36.00 4200 48.00 54.00 60.00

i} [A] Time (min)

B3 EMRMEXRME HPLC BikE
Fig. 3 HPLC chromatograms of S. jambos leaves and reference substances
TE a IRk s b W BER TR 5 ¢ Dy IR TR 5 d DR 0 T 5 068 1 O BT 1R 5 04 4 D XTRFER IR . Note:a is . jambos leaves;b is

gallic acid;c is p-hydroxybenzoic acid ;mixed reference substances;Peak 1 is gallic acid ; Peak 4 is p-hydroxybenzoic acid.
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Table 4  Similarities of ten batches of S. jambos leaves

A FEARLEE G HERLE
Sample Similarity Sample Similarity
S1 0.869 S6 0.767
S2 0.994 S7 0.985
S3 0.988 S8 0.975
S4 0.779 39 0.948
S5 0.934 S10 0.591
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Fig. 4  Q-type cluster analysis for ten batches of S. jambos leaves
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Fig. 5 R-type cluster analysis of quality indexes for 12

common peaks of ten batches of S. jambos leaves
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2.2.7 ERHYHSM

DL 10 AR Mg pknt 12 4>y o i e 1 1
AR, HEST BCE 4 5 T AR SPSS 22,0 itk
HEAT R T2 AR R Tt SR T A5
T 2RER (R S) A BRI (ILE 6) . 455K S
KL 6 ml T, kI 32 a3 oAb 1.2.3 R
FRETTHRR > 1, Bt 2 5Tl AR 87. 84% M4 iiki

B A e ey ) UL P (DL IET 7)) A% i 14 o
Fr(WLER6) , For | IR Bk A3 5.6 11, F)K
732 MR ECR A 2.9.10,12, T 3 BIfR Bk
FIUE 147 8 g | NBEE TR, I 4 X ek
FIM . 454 R BURISHY 70 45 R A 3 1800 Ay 0
OITEEIR AR E W 1.2 45,6 12 MRS TFO
Bt i L 25 B G BREPEFR

xS ERAER

Table 5 Principal component results

PIIRHFAE(E

Initial eigenvalue

Extract the sum of squared load

T A A T AN

Square sum of rotational load

%y
Component Uk FZH FE 2 Jr s
gt [ [ Bt AT [ Bt A B
Total Variance Cumulative Total Variance Cumulative Total Variance Cumulative
percentage percentage percentage percentage percentage percentage
1 5.725 47.708 47.708 5.725 47.708 47.708 4.543 37.859 37.859
2 3.549 29.574 77.282 3.549 29.574 77.282 3.428 28.571 66.43
3 1.267 10.558 87.84 1.267 10.558 87.84 2.569 21.411 87.84
4 0.803 6.694 94.534 - - - - - -
5 0.474 3.95 98.484 - - - - - -
6 0.122 1.017 99.501 - - - - - —
7 0.038 0.32 99. 821 - - - - - -
8 0.014 0.113 99.934 - - - - - -
9 0.008 0.066 100 - - - - - —
10 4. 778" 3.97E" 100 - - - - - -
11 4. 11EY 3.42E16 100 - - _ _ _ _
12 2.28E16 -1.90E™ 100 - - - - _ _
- | -\
¢ /72
1 1.0 °p °F9
5 F12| F10
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o F8
& g oler % Fn
o o
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% 3] g F3
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J£470% Common peaks
Eo6 SHEMMIELEILEM S SITEGE
Fig. 6  Principal component analysis

scree plot of S. jambos leaves

Fig. 7 Common peak loads diagram of S. jambos leaves

BERT, VP, P, Py AR 3 A FEREN 10
SRS UV R T S AN U U N vk 40 D
PROTRL A5 0T 1 A2 06 R ARk o R
P, =0.191F,-0.010F, +0.037F,-0.041F, +0. 288 F
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Table 6  Component loading matrix after rotation
A I EN %8 Fr 2 Fr 3
Common peak Principal component 1 Principal component 2 Principal component 3

1 0.078 0.107 0.704

2 -0.207 0.957 0.158

3 0.662 -0.495 0.539

4 0.365 0.366 0.807

5 0.954 -0.093 0.098

6 0.940 0.135 0.198

7 0.539 0.035 0.816

8 0.879 0.175 0.362

9 0. 196 0.855 0.237

10 0.401 0.593 0.441

11 0.922 0.169 0.017

12 0.133 0.976 0.099

®7 BATFESRBERR
Table 7 Rotated factor loading matrix
A U /N K Common factor oA I N Common factor
Common peak 1 2 3 Common peak 1 2 3

1 0.191 0.056 0.415 7 0.019 -0.029 0.335
2 0.010 0.274 0.031 8 0.224 0.106 0.030
3 0.037 0.157 0.205 9 0.096 0.273 -0.013
4 -0.041 0.063 0.334 10 0.037 0.205 0.226
5 0.288 0.058 0.171 11 0.298 0.043 0.220
6 0.253 0.030 0.104 12 0.032 0.295 -0.024

+0.253F,-0.019F, +0. 224F, +0. 096F, +0. 037F,,
+0.298F,, +0.032F,,, P, = 0.056F, + 0.274F,-

0. 157F, +0.063F, + 0.058F, + 0. 03F,-0. 029F, +
0.106F, + 0.273F,
0.295F,,, P, =-0.415F, + 0.031F, + 0.205F, +
0.334F,-0. 171F,-0. 104F,
0.013F,-0. 226F ,-0. 22F,, 0. 024F , .
F8 ERMERSBIREAEIHS

Table 8 The principal component scores and comprehensive score ranking of S. jambos leaves

+ 0.205F,

+  0.335F,-0. 03F,-

+ 0.043F,,

+

56 1.2.3 EM 7 2 50k, sk 25 A
AT R P pipy =0. 477 08P, +0.295 74P, +
0.105 58P,  #45 LA b A X AF 2R 7= & 255
VEM I3 S Hi 44 o LG A5 00l , R W2 i o i
i, S10 >S7 >S3 >82 >S8 >S4 >S5 >S1 >S6 >
SO, 2 P X 1) 3 Bk i BT AL T A X, T LR

8

G Ty 1 Fsr 2 F 53 Zatiar He4
Sample Principal component 1 Principal component 2 Principal component 3~ Comprehensive score Ranking
S1 0.03 0.93 1.59 0.43 8
S2 0.19 0.55 0.19 0.05 4
S3 -0.08 1.14 0.53 0.36 3
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2:5% 8 ( Continued Tab. 8)

FE 5 E %! T2

T3 LG5y He#

Sample Principal component 1 Principal component 2 Principal component 3 Comprehensive score Ranking
s4 -0.06 0.92 1.54 0. 14 6
S5 0.72 0.86 -0.88 0.19 7
S6 -0.50 -1.26 1.19 0.49 9
s7 0.15 1.47 0.21 0.53 2
S8 -0.41 0.40 0.53 0.02 5
9 -0.90 0.99 -1.09 0.84 10
s10 2.68 0.31 -0.26 1.16 1

3 RS SER

I UH T R I S IR KA IR AT
W) LR CTRHE ) S5 AN TR AR A P AL B 40 1 22
SR EISEINIETE . 2R EH, TR CTRIZRFE i
10 A RGN 1 517 SN VS i B 7
D BCERE Bk I £ R £ TR A€ HRU A5 i A U
X6 XA [R]85 45 [ Sonoma C g (2) (4.6 mm x 250
mm,5 pm) fF | Agilent ZOPBAX SB-C4 (4.6 mm x
250 mm,5 pum) £ Hypersil ODS-2(4.6 mm x 250
mm,5 pm) £ ] KK (210 ~ 800 nm ) | i Sl AH
(0. 1% HIRK-HE 0. 1% = ZJi-H ) KL (25
30,35 C) (3 SRk AT T H 5, S5 R Rk A
Sonoma C4(2) (4.6 mm x 250 mm,5 pm) {4 E4E
0. 1% W 1R 7K -HY BE 3 20 AH L 290 nm A5 2 4 (1. 0
mL/min Jii#E 10 wL #FE G 30 CHER AT ALk
SRR TG I TR R G B R P AT . TR BRI |
T 10 SO [F] = Ak it HPLC 820 #153, 10
BRI A i B AHALLEE S 0. 591 ~ 0. 994, H v 45
BH ISk (2 DG = 1l DX A S AR RS SIS (I F
0.86) , R WIA [a] iy X Mk Z R fFFE 22 50 11 Q
RIS, 10 HEH Ak AE 5 7T LAy o =38,
B4 PRI R 2 B PO AR T SR O — 28, A
MO DX P BRI SR — 2 AL 23 B 45 2R i gl 2R
FEAR—E, i R-BRIEH Ao oA, al 45 i
F W PR BTy 6 ALY, 20 Rl 1.2.4.5
6 .12, e 37 B4R S RIS AR PR 0 S R,
g 1 AN 4 F5IA IR T RR A AR R, m]
VE R4 JE T RE I S0 22 Sebn s . I T IRIEN
X Bt 2 PN 55 7y 52 2 TR M ol RS ) T T 18 i
R R AT A T B TR Ao
BERHIR , w1 Ak s 2504 o 45 10 B Y
TP,

AHEFEEE L A BT HPLC 48 8083, J7 i i
oAy, A MEMRRE VL 45 S R S By
MR G TE 1Rk BT, D il Ak 24 B R Y
P Rl B T 2%
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