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Abstract: Objective To establish HPLC fingerprint of Sambucus javanica, combined with chemical pattern recognition, screening quality
markers, to provide reference for the quality evaluation and clincal application of S. javanica. Methods HPLC-DAD was used to establish
the fingerprint of S. javanica by gradient elutablion with acetonitrile 0.2% phosphoric acid solution, and the contents of neochloric acid,

chlorogenic acid and cryptochlorogenic acid were determined at the same time. Chemical pattern recognition such as similarity evaluation,
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cluster analysis, principal component analysis and orthogonal partial least squares discriminant analysis were used to screen quality markers.

Results The established fingerprint method meets the requirements of methodology. A total of nine common peaks are calibrated in the

HPLC fingerprint of 17 batches of S. javanica, and the similarity is greater than 0.9. Elderberry from different producing areas are divided into

three categories through cluster analysis. The results of cluster analysis with principal component analysis. Chlorogenic acid, cryptochlorgenic

acid and neochlorogenic acid are selected as the Q-marker of S. javanica by comprehensive analysis, and the mass fraction are 0.060%—

1.007%, 0.014%—0.074% and 0.004%—0.151% respectively. Conclusion Using finggerprint combined with chemical pattern recognition

technology can quickly and effectively screen S. javanica Q-marker, which provides a reference for the quality evaluation and clinical

application of S. javanica,.

Key words: Sambucus javanica Blume.; fingerprint; Q-Marker; chemical pattern recognition; chlorgenic acid; crytochlorogenic acid;

neochlorogenic acid
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NN I (A 0. 2%BRIRVETR (B), BAFEETEML,
0~11min, 90%~82%B; 11~30min, 82%~80%
B; 30~35min, 80%~90% B; &K A 327 nm,
AR EN 1.0 mL/min, AN 30 °C; SRR
A 10 um.

22 HIEAREE

WEEHERR GI=5) 0.5g, FEEWKE,
B HEHI, M 50%F B 20 mL, %%,
Froe g, [EARSREL 30 min, A, FREHRE,
F 50% B4 R T &, R, BEid. ek
W, HI,

2.3 MERAIBARAEIE

S BUH SRR R 5.09 mg. SEEER 5.04 mg. sk
JER 5.30 mg XS, K%M E, BT SmL &k, H
50%H MR EZIE, SRR, FRRE
43918 1.0181 1.008. 1.060 mg/mL; FkE % R HUEFR
ImL, BT 5mL &, H 50%HREmREEZIE,



- 8208 » F8 B 2023F 128 $54% $248  Chinese Traditional and Herbal Drugs 2023 December Vol. 54 No. 24
=1 BEEEHRXEER
Table 1 Sample information of S. javanica

i Hh s %2 (E) Jeg (ND i /m SRV IS Ta]
S1 B IR I B 103°19'40.04" 31°53'12.46" 2 798.60 2021-05-14
S2 RIS 103°53"23.16" 31°42'50.19" 2882.10 2021-05-15
S3 RE LS 103°53'09.78" 31°42'20.86" 2 683.80 2021-05-15
S4 TRE LS 103°52'48.13" 31°41'54.85" 2 487.60 2021-05-15
S5 PO B OR BT R 103°5323.16" 31°42'50.19" 2299.64 2021-05-20
S6 DN R RN =250 103°53'17.78" 31°42'50.86" 2522.10 2021-05-21
S7 BN BN e B s+ 103°5420.53" 31°41'23.30" 2262.20 2021-05-22
S8 PN BN B Rk 75 103°5421.90" 31°41'19.68" 2257.23 2021-05-22
S9 BN LB e — 5K & 103°54'26.54" 31°41'13.21" 2372.05 2021-05-22
S10 AT T XA X 3 4 103°19'40.19" 31°51'31.07" 517.20 2021-05-31
S11 AR T SR B X 1L SR AR K A 103°19'52.12" 31°50'17.64" 819.90 2021-05-31
S12 AR T HRVTIE K R4 103°19'52.65" 31°49'27.97" 724.80 2021-06-01
S13 K EIE K 103°2023.59" 31°08'13.81" 2721.00 2021-06-21
S14 HAKEZEHEZX 103°00'56.65" 30°54'29.08" 2363.40 2021-06-19
S15 L RSB R A T R 2 103°04'48.98" 30°57'07.08" 1 714.00 2021-06-19
S16 BRI G AT 103°04'48.85" 30°57'06.53" 2414.90 2021-06-20
S17 PR H VA X AR 2T 103°03'56.23" 30°56'07.59" 3 760.00 2021-07-21

EEHEEERR 0.203 6 mg/mL. 43¢5 0.201 6 mg/mL.
B2 R 0.212 0 mg/mL FITRA IR
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0.06%- 0.05%- 0.08%- 0.10%- 0.07%- 0.09%- 0.12%.
0.07%, SAHFAE I AENT DR B 0 AR 435010 0.25%
0.96%- 0.32%, 1.43%- 1.23%- 0.79%- 1.86%- 0.88%
BINT 2%, RACEREEE RIT
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Fig. 1 UPLC fingerprints of 17 batches of S. javanica

* 8209 -
1 23 A
. .
2 B
1
1 3 |
lh .,AJL“,MJk M lﬂ.,\}l‘.\ T e
0 5 10 15 20 25 30
t/min

I-WE AR 2-4 AR 3-FagRig
1-neochlorogenic acid  2-chlorogenic acid  3-cryptochlorogenic acid
2 RAXEME (A) M (B) HPLC &iLE
Fig. 2 HPLC of reference substance (A) and samples (B)
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Table 2 Relative peak area of common peaks in fingerprints of S. javanica

s AT
1 2 3 4 5 6 7 8 9

Sl 00693 00475  1.0000 0.1250  0.0455  0.0376  0.0904  0.1382  0.0800
2 0.1249 00725  1.0000 0.1244  0.0308 00529  0.1462 00840  0.0475
S3 0.1423 00595  1.0000 0.1401  0.0445 00450 02263 00570  0.0507
S4 02551  0.0944  1.0000 02217 01138 00768 02093 01212  0.0608
S5 0.1292  0.0862  1.0000 0.1802  0.0266  0.0540  0.0498  0.069 1 0.059 3
S6 05414 00316  1.0000 02446 00236 00387  0.0957 00214 00136
7 02054  0.1985  1.0000 02239  0.0429 00493  0.1150  0.1252  0.0599
S8 02437  0.1077  1.0000 0.1999  0.0339 00374 03294 07958  0.0592
9 02463  0.1089  1.0000 0.1802  0.0470  0.0725 02046  0.088 1 0.0392
S10 00111 00050 1.0000 00451  0.0279 00121  0.0045 00430  0.0301
S11 00140 00152  1.0000 00469  0.0381 00297 00176 00857  0.0439
S12 00291 00563  1.0000 00969  0.0517 00528  0.1256  0.1223  0.0675
S13 05620  0.0993  1.0000 03205  0.0396 00467  0.0770 00234  0.1893
S14 03362  0.1427  1.0000 02728  0.1007  0.1444 00623  0.085 1 0.050 1
S15 02643 00654 1.0000 02174 00646 00998  0.1157 00521 0.0519
S16 0.1390 00719  1.0000 02786  0.0230 00312  0.0284  0.1137  0.1094
S17 0.5553  0.0733  1.0000 03536  0.0729 00443  0.043 1 01112  0.1560
RSD/% 772317  57.5367 0 446838 51.8163 546303  73.6538  136.1143  62.8026

®3 17 {HIEFEAMBUEITNER

Table 3 Results of similarity evaluation of 17 batches of S.

Javanica fingerprints

Gits  ARUE | w5 HIUE | g5 AEBUE
N 0.994 S7 0983 | SI3 0929
S2 0.996 S8 0.968 | SI14 0975
S3 0.980 S9 0993 | SIS 0989
S4 0981 | SI0 0982 | SI6 0988
S5 0.998 | S11 0984 | SI17 0926
S6 0.940 | SI2 0988

2.6 ETHFERIRFIIEZEEAM ST

2.6.1 M Ccluster analysis, CA)  FH]
SPSS.26.0 LA FIRSU B R E ) 9 M LA
W TR AR B, 0 17 B B2 M s AT
RHHT, RIS TTRNERTNE, LFITRK
I B FE A PR AT R i, AR 3.
LRI 15 B, BoR 17 HRERILER N 3 2L,
R B RS UG X 8 A Hi ) S10 Bt SRR —
¥R, S6 CBUNEEMEE =&, S9 (B E
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S2 2 10 15 20 2 Table 5 Initial factor load matrix
S12 [+ -
4 - Akt
s LI L2 L3
S16 J 1 0.278 0.866 —0.061
S17
S1 2 —0.032 0.713 0.068
S5 | 3 0912 —0.302 0.073
Si4 } 4 0.655 0.656 ~0.153
S7 5 0.897 —0.351 0.069
Si1 6 0.688 0.225 0.221
2;5 7 -0.138 0.502 0.812
S5 8 0.310 —0.506 0.595
S9 9 0.774 0.018 —0.302
S13 N e ™
13 EMA 2 (B ETAET | S IR, 4 S

3 17 EBREAMBESFRNKE
Fig. 3 Dendrogram of cluster analysis of 17 batches of S.

Jjavanica

W =K. S13 (R/KERHIKID A, H
RFRF=H . POV, KA L, A B = sl
VE = SR —2
2.6.2 FE 54541 (principal component analysis,
PCA)  KF SPSS.26.0 FAXt 17 #E# #1194~
A W I AN AT PR iR uE AL AL 3, THEAE DG R B
AT HFE . FRAEE A R 2ok g, SR BN
KMO fH 4 0.533>0.5, AR &L EAH KRS, A
F PR > 1 e ibniE, RIS 3 A FER
4y (L1, L2 f1 L3), EWS R ETTHREN
77.643%, SR WK 4, FeBbA S IFE S I A IE RS
B, UFEESHETFEELH AR THARE, 4RE
ANFHEEE R 3 AN E B BT RIARETE R, Ui
BB A 3 AN 3 o vl DA K2 FE A e i R 2
B SR . RIBE KX 3 AN R A
HEAMVEM IR bR . VG FEm R, WK S,
VAT IEAC Tl , et I3 200 9 M LH GRS
T 3 N FHr I AR AR R, Sk 8% AR BN 3 i
I3 FDTRR /N 2 X AR R Ko 12 F 49 7 R R
X 43 H R PR OR o Bmr FE R 25 SRR R 1 13
BEIRA 35 (BEKR). 5 50, 950&,
F4 FHEERBERGERHKE

Table4 Eigenvalue and cumulative variance contribution rate

N WIS A
FHEE  TZETURE/% BB ZE TR %
L1 3330 37.004 37.004
L2 2461 27.346 64.351
L3 1.196 13.292 77.643

(FRex AR, TR 3MEETERE 7 9. IR
¥ E RO AR, TR 3 AERS G, 34 E
34345 ik A L1=-0.079  X1+0.023 X2+0.546
X3+0.157 X4+0.518 X5+0.197 Xs+0.119 X7—0.075
Xz+0.315 Xo; L2=0.716 X,+0.454 X>+0.190 X3+
0.371 X4+0.242 X5+0.006 Xs+0.187 X7+ 0.447
Xz—0.004 Xo. L3=0.033 X;—0.014 X,—0.014 X3+
0.119 X4—0.014 X5+0.042 X+ 1.396 X7+0.689
Xs+0.350 Xoo K 17 HUE AL S AFAE A EARHELL, AX
AN LR 30 RIE A p i E B 55, R
RT3 BTG IR A TR o i B B R L R TR R
BV AR TR E R SR P L s=
0.220 X;+0.098 X>+0.325 X3+0.226 X4+ 0.330
X5+0.103 X6+0.362 X7+0.240 X3+0.209 Xy, 3 >
LRI RERER I EILIE 6, Hd S10 Zier
*6 EMNTBEAINEERD
Table 6 Principal component score and comprehensive

score table

w5 ER 1 ERS 2 ERSF3 ZERS HB
S10 4.547 1.541 0.452 2.866 1
S6 0.411 3.024 1.579 1.541 2
S13 1.158 2.815 0.739 1.507 3
S9 0.375 1.531 2.773 1.041 4
S11 1.338 —-0.293 —-0.197 0.561 5
S8 —1.286 0.707 3.537 0.254 6
S1 0.168 —0.159 0.906 0.188 7
S15 0.215 —-0.199 —0.265 —0.003 8
S12 —0.335 -1.074 0.210 —-0.471 9
S2 —0.661 —0.833 0.166 —0.579 10
S4 —0.538 —0.958 —0.396 —0.623 11
S17 —0.633 —0.569 —-1.791 —0.755 12
S16 —0.764 —-0.792 —1.667 —0.916 13
S3 —0.983 —1.607 —0.003 —0.963 14
S14 —-0.711 —1.085 —2.337 —-1.120 15
S7 —1.180 —0.563 —1.557 -1.121 16
S5 —-1.120 —1.486 —2.149 —1.406 17
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SO F S13 L& 13K T 1 /T 2, K% 3 LR N
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Fig. 4 PCA scores of S. javanica

2.6.3  1EAfhf /N - 25 43 Hr Corthogonal partial
least squares discriminant analysis, OPLS-DA) N
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#E4T OPLS-DA J53% 50 #, %57 OPLS-DA /4,
5, GiRRR 17 AR N3 K, 5R
KO TR /s R —3 454 OPLS-DA #X
R rh AR B B RS ME (variable importance in the
projection, VIP) (E 6) #AT4#T,LL VIP>1 %k
PRI Z RAREY), ikt 4 DERIREY, X
LA FRE SRR AR IO 3 S (ZRJEIR) >
4G (BREIR) >5 S CRED >1 50 G
SRR, HXTRM VIP EKUCH 1155, 1.152,
1.093. 1.086, W& 7, BHIZIEK (3 FI8). Fask
JRRR (4 SW), 5 TUESOFax R iR (1 508 A
[ 7 M ) B A B 22 e b S

5 s1o- ¢
4
_ 3
= % sil
£
20 sg}a@%‘gim
g -1 SI4 8873515
< .
= 59 36
3 si3
—4
-5
-5 4 -4 =2 -1 0 1 2 3 4
1.001 2%[1]
E 5 #EE#M OPLS-DA {57 E
Fig. 5 OPLS-DA scores of S. javanica
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Fig.6 VIP value from OPLS-DA load diagram of 17 batches
of S. javanica
®7 EHEESHS VIPE
Table 7 VIP values of each component of S. javanica

5 VIP 1§
1.155
1.152
1.093
1.086
0.959
0.903
0.891
0.869
0.825

27 BEEERFHERTHENE
KRS A CAL PCA J PLS-DA XA
ERE VR P B SR S A T 98 24T, 383 PCA WA
350 (RER). 550, 9 5%, 150 CGIrgti
B 450 (BRGRIR) LA 7 5062 mi A [F it
DB FRE S B R E AL 5« PLS-DA 45
RAHVIP>1 A 3 50§ (SRR, 4 50% (3
SRR 5 TN 1 SE CHgtEg), RFAF
LRI & B2 R BOR, R B 2 R ERHIE
gy, BB F R L UBHE R T R AR Y
(quality marker, Q-Marker) 171K i D BEAG 20
R e AR SRR TE . T, D S SEAR

&=
di

N © 9 N = U bW
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& AR AR I R IE R AR . 2R L,
ALI LSRR Rk RIR . Wk IR N &
ZEFERFAL S AT 5 B E
271 AMERRBE HUFREIR . SRR ARk
JRERIR A XTI i S mL, ] 50% T REZZRE 2 15 1K
6 MR SR VAR, 2 “2.17 TN (O3 SR A E B ek
B2 SRR SR IR BRI A, 2l 2, T
SEAERATRE SR AL (), ERIE S,

*8 MRMALMFIE. HXREFLMEERE
Table 8 Linear equation, correlation coefficient and linear

range of reference substance

of HEL 2y ro MG/ (mg-mL ™)
B IRER Y=26 481 X+9.59740.999 6  0.012 7~0.203 6
SRR Y=29328 X+4.89960.9999 0.012 6~0.201 6
M2k JF R Y=22 611 X+3.87000.999 8 0.0133~0.2120

272 FEEEARE HBURGXS—m, % “2.17
TN il 2 IE S RE 6 Ik, DIFEH 4R JERR . )5
F% . [ 23t JiR B W T AR P RSD B 23 331 9 1.07%1.0.26%
0.27%, 25 BRI REHE RIT

273 HEMRAE BUHEEE (S FEMiz “2.27
WUR 70 4% 6 (Al i, 3% “2.17 TUH ik
SAFRERE, MAFHERIR . SRR PRk R R &
3B RSD 1520518 0.54%. 0.43%. 0.44%, 45
KFZ LM BRI

2.7.4 FaEtEiRES % “2.27 TR kA AR
—fr, 2.7 WU G KA ITE 04 44 104 14,
24 h BEEE, MSHSRIR. SRRAR. Fask IR R H
FU) RSD 1B 23514 0.73%. 2.23%. 1.01%, FHIf
Kb 24 h HEESE

2.7.5 JFEEICERIRES  FEERR S1FES 025 g,
6, MRIMA—ERMHEER. SRR,
Kook R IR o VAR, % “2.27 TR J7 i) A% it
Wb, % 217 U AR AR, Brat iR
SRJETR . BRak JE R B IR [T 2R 430 95.26%
96.68%- 98.07%, RSD 43514 1.52%-+ 1.31%=
0.99%.

276 FEAEENE  BO17 HLEEERES, %
“2.27 TN FEGI A, % 217 TUR kg%
1, BERESHT, W 17 HERE TSR IR R . SRIRTR
FRaR IR &, SRR 9, HFEAMPHERIR
TR\ £ J5IR B2 B R T35 T & 23 003 70 0.034%
0.190%. 0.036%.

R 1THESEXRPERFERINSE
Table 9 Contents of Q-Markers in S. javanica

Lk SRR/ % R 2R IR IR /% IR R Y%
Sl 0.224 0.031 0.014
S2 0.126 0.021 0.017
S3 0.081 0.017 0.013
S4 0.070 0.022 0.021
S5 0.088 0.023 0.013
S6 0.252 0.090 0.162
S7 0.069 0.023 0.017
S8 0.075 0.022 0.021
S9 0.168 0.035 0.030
S10 1.007 0.062 0.012
S11 0.396 0.025 0.005
S12 0.117 0.016 0.003
S13 0.186 0.083 0.122
S14 0.060 0.023 0.024
S15 0.129 0.039 0.039
S16 0.105 0.041 0.017
S17 0.080 0.042 0.055

3 g

KRIHEE T ARRICUER OK. o8 H
BE. 70%HEE. 50% F EEFI 30% H B A[FEFREL
A (154 30, 45, 60 min). A[FEFRECT % GE
LR AFEEHREEL (10204 1040, 1:60)
ot 1 24 M i S0 B 6 B K B I E IR B
M, 25 G B BRI 1] SR EUTT v ORI Lot 2
B BRG] R A m e TE B B e, T
50% FH B4 B ) (5 W 0 22 B SR R IR . 4R IR I
o gk R R & BB s . WOZHFRENR L N 11 20, 50%
FH 2 5 $2 B 30 min Jyf 4R BT 4 o [R] i £E(
[E 2] 38) 2020 4 JROFISCHER 156 I 7 2 2k a3k 47
Ak, %7 HEE-aiK. LHE-0.2%0 B /K 16 e
Ji 2 PP BN ARAR B, 45 I A K -0.2% 5 R 7K
JITRBNAHS, FE Ao B R A, MUR B O -
0.2%M B /K VE N aNAE s @i A K, i
ANE KA E, KBAE 327 nm Ab i IE 5 bRk
A3y B FE fe i, WU R 327 nm VR N B2 M4
2 P il ) A

gr b, ARSI R e S 45 A A AUl VR
ffirv CA. PCA. PLS-DA % B X A [ 7= Hh 432 15
P EAT BT EVPAN A AT, O R AR PR AR AR 53
FATE BT, FIFH HPLC #5171 17 fitdd
FAMIBS ISR 9 M IAE, fBIN T HAp 3 A
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FRAEVE, o3 BN HT 2R R IR 2k i R A B 8 IR R
FHABLRE R B 17 U4 5 2584 10 AHBLRE 35 KT
0.9, T B AN [F] 42 1 B 25 1 41k 0 B A4 R AL RS 38 o
TERRA T, o 17 RS SRR 3 35, BE S10
NE—2, S6. S9. SI13 B A, H4e 134t
WHEN—25. PCA fil OPLS-DA 5 CA 45 R —%,
R 17 R B S AL 2 1 BE A A SO
Z 5, KA OPLS-DA #%! VIP {H fifi i Hi 4% i
TR BRaR IR . a5 IR 2 FE i B 22 e R AR
A3 o B T B 4R 5 IR EL A T 95 R A A G B A
SrACEIRE ST, AT R R A R S T, A
B0 BB P E R RS, AT B — € MR M,
T B B IE R 2 — 0, e )RR . SRR
MR B JE i BRI 7 e Mo RMERDS, 5
ey SN DO — € KRBk . g G # i =
PR 8 S0P 1 v g B A 08 ) 1 AR R AT O3 A
HET 25 Q-Marker ¥ “ FL RSN 7, HEW 2% 5
TR, BRI, iR NEEFEAMT Q-
Markers, A48 H 256 BT & V0 A PR B 42
%,
FBAR ALY EAREEAZFR
&Rk
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