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Evaluation of Quality Markers of Xanthocerassorbifolia Combined With
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Abstract Objective: To establish a quantitative analysis method of Xanthocerassorbifolia based on quality
marker (Q-Marker), and to analyze the quality differences of X.sorbifolia. from different origins by combining
with chemical pattern recognition. Methods: An HPLC method was developed for the determination of seven
quality markers, including myricetin, dihydromyricetin, galliccatechin, catechin, epicatechin, epigallocatechin
and flagellin. The results of the three methods were compared: quantitative analysis of multi-components by
single-marker (QAMS), external standard method (ESM) and standard curve method. The HPLC fingerprint
of X.sorbifolia was obtained, and the quality of 11 batches of X.sorbifolia was evaluated by chemical pattern
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recognition such as cluster analysis and principal component analysis (PCA). Results: The relative correction

factors (RCF) of six components were calculated and the contents were calculated by QAMS. The RCF of

galliccatechin, catechin, epicatechin, epigallocatechin and dihydromyricetin were 1.569,1.435,1.426,1.467 and

0.794 (myricetin was 0.489, removed due to large deviation), respectively. The contents of six components showed

no significant difference among the three methods in 11 batches of X.sorbifoliasamples. The HPLC fingerprints

and common patterns were obtained, and the cluster analysis and principal component analysis showed that 11

batches of X.sorbifolia from different origins could be clustered into four groups. Conclusion: The established

HPLC fingerprint and QAMS can accurately determine the content of Q-Markers in X.sorbifolia. It provides a

more scientific and comprehensive basis for the quality control of X.sorbifolia, which can be used to evaluate the

quality of X.sorbifolia.

Keywords: X.sorbifolia; Q-Marker; chemical pattern recognition; cluster analysis; PCA; RCF
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Sl WS BT (3K ) A21041701 NS BT NS 2454 FR TN W)
) WS (3K ) A21041702 NS BTN S 245 4 FR ST 7]
s3 AL E T (k) (21062103 BT A PR F)
S4 L2z (k) 20112813 LR A PR 7
S5 WEEHSRRZHTT (FHR) E18032501 2018.03.25
S6 WEERRZ T (AR E21082201 2021.08.22
s7 WEESRRZHTT (HR) £20031601 2020.03.16
S8 WEHHEILTT (AR) T21070802 2021.07.08
S9 WEEHEILH (AR ) T21070803 2021.07.08
S10 WEHHEILTT (AR) T21090902 2021.09.09
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2 2.3

2.1 C AR MR G PR, A OB

RS R Agilent 5 TC—-Cyg, A% 41250 mm x
4.6 mm, P/NA518925-902. Wizhtl: LB (A) -
0.1% MR (B) 5 BREBN: 0~ 15 min,
5%A ~12%A; 15~25 min, 12%A ~ 18%A;
25 ~40 min, 18%A ~35%A; 40 ~45 min, 35%A;
45 ~ 52 min, 5%A; Wid: 1.0 mL - min_l; FEVR
30 °C, KRl K : 210 nm, #FFEE: 10 pL.
2.2
2.2.1 JRAXTHE SR A%

SRR BOR B TILRER . e TILE
. BlER. SR, FILER. AR, &
TEERA G IRl i, o R ) B AR IR R 72.4
68.8. 107.2, 89.6. 69.6. 106.8. 99.6 mg - L™k
BN B R
2.2.2 BHKSER A £

B H ARSI R (14081 ) 290.5 g,
KPR E TR . %A 100 mL 75% C 7 ROFD
1 mLARERER, FRsE i, JERENR30 min, BHIE
A FRARE R . F75% C BRI Ik 1Y
Hwhr, A, o8, BEER, 11045 pmfdfLiE
i, BNfS,
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1o FEFEAT IEAR LR P B[] FURE X 0 T R 330
v, HALEEELRE b, BoKHAE RS H 1,
2.3.1 KEHmERE
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0.5 g, KisPREL, F& “2.2.27 W Hl 45t i
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oA, DTSR S IRE, TR
A W AR AR X B B 1) AT AR X T AL A RSD . 45 3 1
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. Wi DL AT AR R B B[R] A RSD
WK H0.18% . 0.06% . 0.05% . 0.05% . 0.06%7F
0.09%, FEXTIE AR RSDAR K N0.54% . 0.28% .
0.46% . 0.24% . 0.57%H10.31%, HIHAhIA 15
XU T AL A RSDAEL YA /N T 3%, 1d BHAX 2% O A 25 i
RA4f.
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Wk B M R AT
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B AW, R 2.1 TR g, i
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B 0.1, SR EGE, 2 8R0EE#FTT
SIERUCHED, FERfSr T 14N EE I ZEAIR AN IR
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F6TREME R o HAPR3A F R IEE S 5N
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Z, WESsHoR, B SR . IES
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WA EERIR . iS5 ~ STIUES H AR B2 b4k A N 5¢
SRR Z M, S8 ~ SIIMEE H ARB LMk A NEE
WAL, S1~S2HIS3 ~ S4REE H AREHFEM 05k B N
SETPRIE AT 2 [, %A RS R
9225, i T RAARR s A L
i b FHL S A o

252 kR FE

A3 SRS S I “2.2.17 TR AR A X IR
T, BCHIALAN T B RAVRIE IR AW, 2.5, 5.
10, 20, 30, 40, 80 mg - L™, WHURSWEWI10
L, FERE2WR, oS EIEE, DL TR i Ak
br (X)), WEHRBCESBSE AP LLE (Y) , 15

2.5 QAMS IREXTIRSIIE R, 25 RE . EHARSTE
2.5.1 WOAHETE AL L% WEFILER. BRERETFILER. ILEER. #ILE
Tk 217 %2.2.17 %2227 WIRTEE R, ZER . AR DR IR R )
AHTE SIFE—E W BT IR I RO Ze R, W2,
3
5 3D
2 7
% EIEpz R LM Fil/ng
WETILEEE ¥=0.0009X-28.67 0.9999 181 ~ 5792
REETILER ¥=0.0009X-16.71 0.9999 172 ~ 5504
IR ¥=0.001X-82.172 0.9997 267 ~ 8544
FRILERER Y=0.001X-44.227 0.9998 174 ~ 5568
—EthR ¥=0.0013X-43.641 0.9999 224 ~ 7168
TR 2 ¥=0.0015X-31.81 0.9999 249 ~ 7968
CALITES Y=0.0016X+51.574 0.9993 268 ~ 8576

2.5.3 K%L

K EL “2.5.2” TF20 mg « L YRA X IR
W10 pL, #FEFEeR, idREigR, 28RN E TR
ILEFR . JURE. RILAER. iR, LER
Z L St Z 0T AR RSDIE YN T 1.0%,  $iWI4X
AR B AT
2.5.4 FoEtiAEm

W —4t (45E20031601 ) 75 0 RS8R
zhgysh

By, =R, 43HF0, 2, 4, 8, 12, 24 hifikE,
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By, 2905 o, AEEARIC, SR O 2
%, ek A E, SREETILAER. RKE
FILAE . AR, RILER. —ElR. 1
TR Z LA B Az A 2% 0 T AR RSD ALK YK 410.64%
1.27% . 0.87% . 1.16% . 1.46% . 0.88% . 1.24%
(n=6) , ULHHINEREE R
2.5.6 JNFERIGRLES

BEMSEmEHHRE (A5 E20031601)
WA, SLRREOMY, Y205 o, KEHFREL, EHE
e, K. by EIREEAS 30y, T RAS S At
2R SR T75% . 100% H1125% , 43 5]
A KRS, TH75% OB RRE 22 2100 mL,
Fie ©2.2.27 Wikl W, i 2.1 TR
Dy AT I E A I A 0 TR, R AR [l
R, giRER, BETILAR., BEETILA
F.ILER, BILEAER. Al E. HIEMRE

L B A g 22 04 S 4 i TR 43 5310 2R 100.23 %
99.11%. 100.93%. 98.44% . 100.64%. 101.11%.
102.77%, RSDIEHZ5140.66% . 1.47% . 0.91%
1.16%. 1.11%. 0.59%. 1.39% (n=9) , FHIHM
TE TR MERA P BT
2.5.7 MXIERET () B9E

W B[] — TR B % BRI R, A AL L 2,
4,6, 8 wL, % “2.17 W F O Firitkee
W, AERTH A I AL, DL AR N
W2, AR = (Cox4;) 1 (4,xC;) (3
i, NS R AT R IE R -, A NS
Pyxt B S sWE TR, COA NS X B S s IVREE , 4,
g FEAE DU 8 43 % BRI R € BE AR AR 2 Xof
FEER AR EE ) A BN ] (R AR R R T oAt 6 b
22 f LRSD, A5 2R IE B 7 1 F-4{EAE N
AIXIRER 7 £ (KR3)

3
p
Bl "ok o —aniE /) —abiE/  —AblE/ £ _—abE/ —AbiE/
BT ks BIKE  BETILEE  EnE %

1 1.513 1.401 1.379 1.391 0.772 0.481

2 1.541 1.414 1.404 1.427 0.779 0.485

4 1.580 1.443 1.435 1.477 0.794 0.489

6 1.600 1.456 1.451 1.520 0.806 0.494

8 1.610 1.462 1.460 1.522 0.818 0.495
S 1.569 1.435 1.426 1.467 0.794 0.489
RSD/% 2.61 1.85 2.35 3.94 2.38 1.23
a) RFEEIEHA £ OEI: AR %5 TR WRUCRRELL LHL YR AS H ARG R, % “2.27 7

] AT 25 1y f s, S5 R oR, B
‘%’ﬂi]Agilent 5 TC-C,g, FAEA250 mm x 4.6 mm;
Tnater C,g, #A% 4250 mm x 4.6 mm x5 wm; Shim—
pack GIST, #F& 4250 mm x 4.6 mm x 5 . miMNF5AY
fARFAEIT, RSDTEA% LA 2EE), R ARG
TEAERS 2203 f BRI AN 25

b) ARNREEXS £ 52m . ARIE 42 1 3R
W (RKK25. 30, 35 °C) T4 fHZsk, 4550
IR, 45 fHIRSDER/INT 2%, W BE A7 x 4% 21
G3H fTC R R
2.4.8 QAMS, ESM KA ik il g 45 F o0

V@O i iR CEUTICAL AT

Tl RERR W, #e “2.17 BT & T E, R
F4MrE ( Extermal Standard Metod, ESM ) . —l
Z 7% (Quantitative Analysis of Multi—components
by Single, QAMS) [#fZMAC)= (Cox 4;) /
(A, x foy) BEATHE, s, 0 NS s X5 I Ak
IYIIRER T, AN SN IR sIE TR, CoOh
NS PR IR s BOMREE , A g JREAR 0 S 73 %o TR it e
TR, C ok R 80 %k R P 9 B 1 S s v it 2k
53 B H AR T B TR A AT E R
Wt A, HAROR Lo i 37 ik I S 45 SR AR —
B, WnR4APTR,
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40 A, RAQAMSHIESMIN E A EE H 7%
BhEEFILAESENRSDHN0.00% ~ 3.15%,
IS ZE HEIIRSDH0.22% ~ 2.04%, FILKZES
HEIRSD }0.04% ~ 0.73%, FREETILKESH
(AIRSD40.10% ~ 1.03%, FETEFA R EEIRSDN
1.08% ~2.59%, HAE3%VIN . ik HE R & 1)
RSDA16.44% ~ 20.62%, g2 A2 H, I
SR NS, SCPINEE H AR AT
LR LR RILER . REETILARUL
FETERA R BT — 20T AR R AN
[] 5 10 45 SR A 25 RASTT HQAMSTHER . X 374
Pk AT e R B, 45 I BYRSDAE4% LA
W, B R A5 R AR — 3.

3

W25 Q—Marker AT by 2 B v 245222 A VR L
PERIFR ) SO h 2 B s A T4 . ARSIk
B 25 Q-Marker Y HES N T 5225 65 83 H 2R %,
DI BR H AR Rt I i s il B T AR AR
BEHREANFERRAM, TENZEE 0Tz, B
B AE 2 AN TS 25 A1, EiL
SRR Z A 8 H RSPk . & H AR h %
AR I S B ZE A, FE 25 PSRy I B Bt
REEM . ZittriE e (b, EERE) | A
R, MR I RERROL . SRAERHHARE A7
P 1) 45 2 S PR 3R %) B2 B 93 IR B2 7 £ S
ARG TR S g B FILAER . BEETIL
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