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Quality evaluation of Syzygium jambos(L.) Alston leaves
from different origins based on fingerprint combined with

chemical pattern recognition
WEI Ai-hong!, ZENG Wei-long!, OU Yong-ying!,

NIE Hua'-2, ZENG Huang'-2, ZHUANG Yuan-bei'-2, ZHANG Sheng-yuan' 2*
'Guangdong Provincial Key Laboratory of Conservation and Precision Utilization of Characteristic Agricultural
Resources in Mountainous Areas, Jiaying University, Meizhou 514015, China; *Institute of Hakka Medicinal
Bio-resources, Medical College, Jiaying University, Meizhou 514031, China

Abstract: This study aims to study comprehensively the quality of Syzygium jambos (L.) Alston leaves from



different populations based on the methods of HPLC fingerprint and chemical pattern recognition, and provide
reference for its quality evaluation. The Sonoma Cig (2) column (4.6 mm x 250 mm, 5 um) 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 statistical 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
similarity was 0.591-0.994, and 12 common peaks were calibrated. Through comparison with the reference
substance, two components were identified: gallic acid and p-hydroxybenzoic acid. The ten batches of S. jambos
leaves were divided into three groups during chemical pattem recognition analysis, the first group was primarily
from Maoming, the second group was primarily 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 combining 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
resources.
Keywords: 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: a NEEGTERK IETD; b N8k I o 8T @ik . Note: a is the front of S. jambos fresh leaves;
b is the back of S. jambos fresh leaves; ¢ is the dry leaves of S. jambos.

1.2 RF

SRR (5. H2014239, &8 99.0%, EHERTHR T AR AR AR ;
BETER (ik5: C10401644, 55 99.0%, FHEFEWHAEMRFARARD ; HEE. .
R NI al; H AR N 4l
1.3 {485

Alliance 2695 24 /& R AH (15X (32 [E Waters A 7] ); Q-Gard A2 #41 /K 4 (1 [ Millipore
2w 5 BS110s BYH 170 Hr R-F (4&[EH Sartorius A F]) .
2 FESHER
2.1 BRAEI &
2.1.1 B S ik ) &

B AR 1 g, BRI, IR ECN 95% K HEE 10 mL, 7 (35°C, 600 W,
40 kHz) 30 min, i$3€, JERAET, 7K 10 mL VRE TR F, IONEEE A MEB A 3 K,
BUR R, FIMANGEE ORISR, GIFCROBZEDR, 2T, MAFE 2 mL
VM, BEREREST, £ 0.22 pm PRALIEME g, %03,
2.1.2 38 Sk &

S RRECE & TR R R R G R, WESE RIS E 2, B HIE R 1
mL 6 % E TR 0.4 mg WHRIE R FEZ 0.75 mg TR A6 IR SAW 0.22 um SRSLIERR L JE,
FH,
2.2 R ENEMESL
22,1 &iEEM

i 4E: Sonoma Cis (2) (4.6 mm x 250 mm, 5pum) ; VEIM: 0.1%FER/K (A) -
HEE (B) , BRFEWEME (0~50 min, 10%—60% B; 50~55 min, 60%—10% B; 55~60 min,
10% B) ; R 290 nm; i 1.0 mL/min; HEFEE 10 L, FEiR 30 °C.
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Fig. 2 Superimposed fingerprints and control fingerprint of ten batches of S. jambos leaves
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Fig. 3 HPLC chromatograms of S. jambos leaves and reference substances
H: a Nk b AR B TER: ¢ ANBRERTR: d RGN, W1 NRETRR: 14 NXRHER
FIPR . Note: ais S. jambos leaves; b is gallic acid; ¢ is p-hydroxybenzoic acid; mixed reference substances; Peak 1
is gallic acid; Peak 4 is p-hydroxybenzoic acid.
2 2 10 HEXTEBL M HPLC $847 B 1 375 W IR AR X I T AR

Table 2 Common peaks relative peak area of the fingerprints of ten batches of S. jambos leaves

= JF IEMI T IETH A Relative peak area of common peak S A4E

Peak No. S1 S2 S3 S4 S5 S6 S7 S8 S9 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 0474 0843 0498 0.582 0.630 0592 1.136 0.169  0.192 0.516
3 0.312 0.710 1.153 4266 0.184 5884 0.703 2.004 0.656 2.671 1.854
4 0.063 0.382 0.616 1.047 0.260 1.417 0432 0864 0.185 0.473 0.574
5 0.386 2912 2.027 6.247 0.787 5300 1.606 3.020 0.728 10.562  3.358
6 0.010 0.253 0.461 1457 0.196 1238 0377 0.600 0.225 1.743 0.656
7 0.003 0.622 1233 2.789 0421 3242 00918 1880 0319 1.261 1.269
8 0.070 0.774 0.829 1409 0404 1.483 0557 1.084 0.251 1.487 0.835
9 0361 2.595 3.764 0.125 1.641 4207 2639 5386 1.626  2.455 2.480

10 1.244  7.669 11.158 4.559 19.703 4903 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 0934 0421 0.514 0371 0.786 0993 0.176  0.199 0.501

R 310 LK BkM HPLC $8 40 BRI W A AR 07 B W JR)

Table 3 Common peaks relative retention time of the fingerprints of ten batches of S. jambos leaves

4= LA UG A X £4 B I 8] Relative retention time common peak SEME

Peak No. S1 S2 S3 S4 S5 S6 S7 S8 S9 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 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 2014 2.027 2.024

4 2432 2438 2436 2427 2442 2430 2438 2431 2414 2439 2433

5 2.813 2.819 2817 2.806 2.823 2809 2819 2811 2.794 2.815 2.813



6 3.123 3271 3265 3251 3272 3.258 3.267 3260 3238  3.265 3.247

7 3.186 3.332 3327 3313 3334 3318 3328 3319 3298 3.330 3.309
8 4315 4326 4320 4303 4327 4308 4321 4311 4282 4323 4314
9 4927 4935 4928 4995 4938 4920 4929 4919 4895 4937 4932

10 5193 5.194 5186 5.191 5164 5198 5.183 5184 5133 5212 5.184

11 5631 5.646 5.641 5.616 5654 5.622 5643 5627 5585  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

2.2.5 AL M
¥ 10 SRR FE S ERE 2 5 N 2 il e Sl RS AR EEVTEI R G (2012 JRO 7
B, RS UORE 18 SR B 0] R P HEAT AR UEE VT, S5 IR LR 4. 10 HLUGH BRI RE
AL ZE 0.591~0.994 2 8], BEEAAS A = A Ak A7 7E 22 57, R 28 K il g
BH 7™ 1L P TR Bk -5 FA e X S B A 2 B 2 B A R 22 5, R AN [R) B X Sl Bk 1)
JHEE SR .
R 410 RLIRTEVRAHFE R FIARBLE

Table 4 Similarities of ten batches of S. jambos leaves

P i FRACLE Ff i FRABLEE
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 S9 0.948
S5 0.934 S10 0.591
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£ SPSS 22.0 Z%4tH, KA RGHHKE, ia FALRIBHESEAN T J7 BRI BT 10 A
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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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Table 5 Principal component results

HIIRRHIEAE SEHUAT 17 A Jie e BT~ 5 Al
Initial eigenvalue Extract the sum of squared load Square sum of rotational load
gy Ji % 2] Ji % 2] Ji % 2]

Component it ot B St ot ot 2it Antk ot

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 4.77E-17 3.97E-16 100
11 -4.11E-17  -3.42E-16 100

12 -2.28E-16  -1.90E-15 100
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Fig. 6 Principal component analysis scree plot of S. jambos leaves
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Fig. 7 Common peak loads diagram of S. jambos leaves
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Table 6 Component loading matrix after rotation

A T 1 T2 TR 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

RT ATRIREGERER

Table 7 Rotated factor loading matrix

FhAT I s BF Common factor g ATAF 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

B53R 7, UL P Py PyARER 3 AN ERUMEN 10 Db dk i Pris s 8, &
YA /Ly N T G V1 A R € i B 1 N5 L S A G SO e V= il b | 7
P=0.191F;-0.010F+0.037F3-0.041F+0.288F5+0.253F5-0.019F 7+0.224Fg+0.096 F5+0.037F 14+0.
298F;+0.032F > ,
Py=0.056F+0.274F>-0.157F3+0.063F+0.058 F5+0.03F5-0.029F 74+0.106 F5+0.273 Fg+0.205F 19+0.
043F;+0.295F ,
P3=-0.415F +0.031F>+0.205F5+0.334F -0.171F5-0.104F+0.335F7-0.03F5-0.013F¢-0.226F 19-0.22
F11-0.024F 1.

BE 1.2 3 EXATETRE, WM EERETNRELL: Paiwy
=0.47708P+0.29574P,+0.10558P;3, ARHE LA b 20 AT BAS[F] 7 1 5 2R 5 PR 1570 SR 44
SRR, RUIZM R R, S10>S7>S3>S2>S8>84>85>S1>S6>S9, 2 HKHi X (1]
Ak BT R T A X . VR 8.

xR 8 WHMERN B REHBHHA

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



P it T 1 Ty 2 Ty 3 LZatdoy 4

S%

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
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
S9 -0.90 -0.99 -1.09 -0.84 10
S10 2.68 -0.31 -0.26 1.16 1
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WAL 290 nm A K. 1.0 mL/min 3. 10 L BEFEE . 30 °CHER 24 T34 T2
oL VA UG T T 43 B R R R U o /0 MR 2N T 10 R ) = 3 Bk - HPLC 4R S0 i,
10 AR AR G AR DY 0.591~0.994, b dmH . ik, 288 =N HB X AR AR DL EE A
i KT 0.86) , RUIAFMX M 2 HAEEZER. B Q BIILI A, 10 Hiik
MRS AT LA N =28, PR A TR SR — 2, BB ROy — 28, AR T Rk 5
N, HIBUE S RS RRA —5. ih R-EEEMERS O, WTEHEEY
MR Ak I R 1 6 FlRl 4y, 3RS 1. 24 40 5. 6. 12, HIURE T AR SU R 5L 14 5
SR PEmE, Ferhig 1 R 4 FEA RS TRRMIXRE R R, IR 4 Ak S ) ) 2 S
PR o BT RRAE RS IR S S €PN 5208 2 20RO MRS ) T it v Ak 1 o s 17



ABEFEFGIN TR E TR FRIR R, 5 1R 2500 o B P2 o T i e 9%
AWHFUESL B HPLC R4, JriEmi sl fr, EREEMRENL, SaRE

M S BRI AT SR E VO TR B, iRk 256 B P SR gt T 255

SE

1 Editorial Committee of Flora of China.Flora of China(* [E f&54# i)[M].Beijing:Science Press,1984:068.

2 Guangdong Food and Drug Administration. Standards for Chinese materia medica in Guangdong province:Vol
1]~ 7R 48 FR 256 bR v . 58 — 1)) [M].Guangzhou:Guangdong Science & Technology Press,2004:200.

3 Shi EM.Study on chemical constituents in the leaves of wild Syzygium jambos[D].Guiyang:Guizhou
University(3 M K %%),2015.

4 Li GQ,Zhang YB,Wu P.et al. New phloroglucinol derivatives from the fruit tree Syzygium jambos and their
cytotoxic and antioxidant activities[J].J Agr Food Chem,2015,63:10257-10262.

5 Zhang XB,Zhang XC,Guo S,et al.Optimization of total flavonoid extraction from Syzygium jambos leaves by
response surface methodology and its antioxidant activity[J].Food Res Dev( & & W 7 5 H
5),2022,43:115-122.

6 Sun XB,Wu HX,Wang XM,et al.Optimization of polyphenols from Syzygium jambos leaves by
microwave-assisted extraction and its antioxidant activity[J].Chin Food Additives( #' E & & ¥ hn
71),2022,33:34-42.

7 Shi EM,Zhang YH,Liu JH,et al.Comparative studies on chemical constituents of the essential oils from stems
and leaves of Syzygium jambos Alston[J].] Mount Agric Biol( i 4 Mk A= #7241 ),2014,33:35-39.

8 Zhang SY,Zhuang YB,Lin DD,et al.Chemical constituents from o-glucosidase inhibitory active part in stems
and leaves of Syzygium jambos[J] Nat Prod Res Dev(R IR = 7t 571 7%),2018,30:1950-1956.

9  Avila-Pena D,Pena N,Quintero L,et al. Antinociceptive activity of Syzygium jambos leaves extract on rats[J].J
Ethnopharmacol:,2007,112:380-385.

10 Wamba BEN,Nayim P,Mbaveng AT,et al.Syzygium jambos displayed antibacterial and antibiotic-modulating

activities against resistant phenotypes[J].Evid-based Complement Alternat Med,2018,2018:5124735.

11 Zhan HH,Ding S,Peng SY,et al.Study on HPLC fingerprint and chemical pattern recognition of triterpenoids

in Poriae Cutis and white Poria[J].Nat Prod Res Dev(FK 2R =¥t 51 5 I 5%),2023,35:1469-1479.

12 Zhang SY,Zhuang YB,Yang QN,et al.Identification of Ficus pandurata Hance and its related species based

on ITS2 sequences and HPLC fingerprint[J].Nat Prod Res Dev( KA =1t 75 5 T %),2023,35:640-647.

13 Wen M,Zhou X,Zhao C,et al.Study on HPLC fingerprint and chemical pattern recognition of Miao medicine



14

15

16

17

Prionobelum gianensis Chen[J].Nat Prod Res Dev( KA =W 71 5 H 5%),2021,33:1668-1674.

Li D,Feng JW,Chen HP,et al.The quality evaluation of Psidii Guajavae Folium from different areas based on
fingerprints and hemometrics[J].Nat Prod Res Dev(K 2R =¥t 7t 5 I %),2021,33:899-912.

Li Z,Zhao L,Mierzhaiti MMT,et al.Evaluation of the quality of Nymphaeae Flos from different origins based
on fingerprint combiend with chemical pattern recoginition[J].Nat Prod Res Dev( K #A ;= ¥ #ff 5T 5 H
%),2023,35:828-836.

Duo JC,Li CX,Xu XL,et al. HPLC fingerprint analysis of Aconitum flavum Hand.-Mazz. from different areas
and content determination of four alkaloids[J].Nat Prod Res Dev( KR = 7 5 %),2023,35:200-207.
Inner Mongolia Autonomous Region Drug Administration.Processing specification of Mongolian medicine
decoction pieces in Inner Mongolia( N 58 i 5 241X Jv Md ] # ¥ )[M].Hohhot:Inner Mongolia People's

Publishing House,2020:280

WA H 1 2024-01-26 2.

HETH: ExERBEESFERES (81703662) ; | HREFRHGHHINE (2020B121201013) ; M T

MR BRI RITE  (2021B126) 5 2022 4 44 S 52 N7 e 2 S0 Te e K2 501 5 0k 7L 1 BA

(22KYKTO03) ; | HRERFAEQFONLIE (202110582257)

*HE/EH Tel:13750543826; E-mail:mcdullzhang@yeah.net



