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Comparative study of eight components in branches and leaves of Xanthoceras
sorbifolia Bunge at different growth stages by UHPLC — MS/MS method
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Abstract Objective: To establish an UHPLC — MS/MS method for determining eight primary components ( cate-

chin, epigallocatechin, rutin, quercitrin, epicatechin, ( + ) — dihydromyricetin, myricitrin and dihydroqurcetin )
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in the young branches and leaves of Xanthoceras sorbifolia Bunge, a medicinal plant from Mongolia, and to com-

pare their contents in samples at different growth stages. Methods: A Waters CORTECS C 4 (100 mm x2. 1 mm,
1.6 pm) chromatographic column was adopted using the mobile phase comprised of water containing 0. 1% formic
acid (A) and acetonitrile (B) with gradient elution(0 — 1 min, 5%B; 1 — 10 min, 5%B—28%B; 10 - 11 min,
28%B—95%B; 11 — 14 min, 95%B; 14 — 15 min, 95%B—5%B) at a flow rate of 0. 3 mL * min~

perature of the column was set at 40 °C.

'. The tem-
Injecting volume was 2 L. Detection was conducted using electrospray
ionization (ESI) in negative ion mode with multiple reaction monitoring (MRM ). Results: The linearity of the
eight chemical components was found to be excellent in the tested concentration ranges, with correlation
coefficients above 0. 997 6. Precision, repeatability and stability were satisfactory and the average recoveries were
between 97.4% and 106.0% with RSDs < 5.0% .
epigallocatechin, rutin, quercitrin, epicatechin, ( + ) — dihydromyricetin, myricitrin and dihydroqurcetin were in
the ranges of 0. 090 —=0.904 mg - g™, 0.093 -2.258 mg - ¢, 0.001 —0.005 mg - ¢~', 0. 530 —6. 176 mg -

“1,0.158 -1.561 mg - g™, 0.002 —0.056 mg + g~', 4.008 —10.218 mg - g ' and 1. 049 - 16. 990 mg -
g™, respectively. In six batches of young branches, the contents ranged from 0. 384 —1.025 mg - ¢~', 0. 911 —
2.427 mg - g™, 0.008-0.127 mg-g~', 0.870 -=2.295 mg - g~', 0.659 —1.746 mg - g~', 0. 125 = 1. 079
mg - g™, 2.296 -4.681 mg - g ' and 1.958 —4.946 mg + g~

varied a lot in samples from different parts. The contents of myricitrin, rutin and quercitrin in the leaves exhibited

In six batches of leaves, contents of catechin,

', respectively. The contents of eight components

noticeable changes with the growth cycle, suggesting their potential as quality control markers for leaves of Xantho-
ceras sorbifolia. Conclusion; The method is accurate, sensitive, stable, repeatable, and suitable for simulta-
neous determination of eight components in Xanthoceras sorbifolia Bunge , offering reference for quality control
of its leaves and branches.

chemical components; quantitative analysis;

Keywords: Xanthoceras sorbifolia Bunge; leaves and branches;

UHPLC — MS/MS; multiple reaction monitoring ( MRM )
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Tab.1 Mass spectrometric data for 8 chemical components in Xanthoceras sorbifolia Bunge

% AR 537 B BB T FET EREHIE MiAERE R

(component ) (relative molecular mass)  (precursor ion)m/z (product ion)m/z (declustering potential )/V (collision energy)/V
FERE T LS (epigallocatechin) 306. 27 305.2 125.1 -108 -28
JLZ5 2 (catechins) 290. 27 289.0 245.3 -130 =21
2% )LZ5 2 (epicatechin) 290. 27 288.9 202.9 -120 -26
AW HFZ (dihydromyricetin) 320.25 319.0 193.2 -110 -15
S Z (dihydroqurcetin) 464.38 463. 1 316. 1 -241 -38
i (myricetin) 610. 52 609. 1 271.1 -200 -69
75T (rutin) 304.25 302.9 285. 1 -120 -16
it (queritrin) 448. 38 447.3 300.0 -140 -40
2.3 AR 3
2.3.1 RSAEEER RMERREREETILER 254 4
1.33 mg LA 1. 16 mg L 192 mg, S . 1
#1.47 mg, A 1.24 mg B 1.26 mg 2 "
1187 mg BT 118 me, B 10 mL BERs SR £ TR—
SR, WS mL, SRRV 10 mL B N [
WA, A bR 2 i o3 Jot i e B 3 0] Oy 13.3 (11,6, 054
19.2.14.7 12.4 12.6 .18.7 11.8 pg - mlL ™" Y B 0- -
HE TR, i BBOAS B— X BRI 1 mlL 2 10 mL 0 2 . 0 12 14
i}ﬂiﬁj ’ FH l‘qa %%%, El]/fﬂaao %‘Xd‘ﬁﬁﬁjéﬁ%@ﬂ@ Lo 1. F#HE T LA E (epigallocatechin) - 2. JLZ5 Z (catechin) 3. FJL
2.3.2 ,ﬁi‘ﬁ&{%\#‘ﬂ %Eﬁ%m%;ﬂ'*ﬂ% 1.0 & E:‘F‘ %5 2 (epicatechin) 5 MHE ( +) - dihydromyricetin] 5. 1 #

50 mL w7 ZEHER M, A 90% W1 R 20 mL, %
EHE O, FRE, # A (500 W, 100 kHz) 43 30 min,
FEFRE, I 90% HBEA AN R VR B0 o #7550, 8
i, S EN

6. 57T (rutin)
8. Mt K ( quercitrin)
E1 fasFEX TIC &ifE

Fig.1 TIC chromatogram in negative ion mode
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Tab.2 Regression equation, LOD and LOQ

WA Bt E Y LoD/ L0Q/
( component ) (linear equation) (linear range)/(ng - mL™")  (ng-mL™") (ng - mL™")
FeB BT L2 & (epigallocatechin ) Y=3895X-148.6 0.999 6 0.133 ~133 0.053 2 0. 106 4
JLZS % (catechins) Y=3617X-19.44 0.999 9 0.580 ~116 0.046 4 0.928
22 JLAS Z (epicatechin) Y=1365X-225.4 1. 000 0.960 ~192 0.307 2 1.536
AW (dihydromyricetin ) Y=10 191X -143.5 0.999 9 0. 147 ~ 147 0.023 5 0.117 6
& Bz % (dihydroqurcetin) Y =14 822X +269. 1 0.999 7 0.124 ~62.0 0.049 6 0.198 4
P #FH (myricetin ) Y=1202X-712.2 0.999 1 0. 630 ~ 630 0.299 2 1. 496
7T (rutin) Y=5177X +234.0 1. 000 0. 187 ~935 0.010 1 0.029 9
Wiz ( quercitrin) Y=19 671X -1 737 0.999 9 0. 118 ~590 0.0110 0.026 5
2.5 R FR AN E R AR
AR AT O P A B, BRI B 2.9 AR Il

FES/N =3 g K M BR, M2 A5 M Lb S/N = 10 2y 7€ it BR
(LOQ) , 5513k 2,
2.6 AL

B2, 3. 17 TR A 6 BTV, 7 SRR 6 K,
e, SR BREFILRER AR FRILE
R AR AWML R T
WAL RSD (n =6) 43518 2. 5% 0. 87% 4. 4% .
3.0% 4.6% 3. 1% 4.5% 2. 2% , 35 WX 25k 55 i
KA
2.7 faEtEE

F2. 3. 27 T A AR S, A AE 0.5
10,12 24 h e e g, TR R E FILE & .
IR FBILER. EABHR . ZEAMLER Ul
AT M AR A RSD(n =6) 433120 2. 9%
2.6% .5.2% 2. 1% 2.3% 2.4% 2.2% .6.2% , 3
W] 24 h AL SIS RS E PR R AT
2.8 mEMIE

IORE b (45 20230514 ) , 22, 3. 27 T Jy 3 7l
B R VTR i = = R 1L P = R P TR
PREETFILERILER RILKER. A0l
R.OAMER s T Mk EREE S
Sk 1.383,0.312,0.530.0.056,12.097 .7. 737 .
0.001.5.016 mg - g~ ' ,RSD 435/ 1.8% 4. 1% .
3.1% 2.9% 2.3% 2.1% 1.4% 8.0% ., % )71

RWEHR L

IURE i (FE 5 20230514) 9 £, LEE4 0.5 g, &
AV IR 0.5 1 1.5 5 8 AR A 1 1 6
W, 2. 3. 27 T 77 ) % VAR, 2E R I AR
MR, RRETFILAAE ILERR RILAE. A
W AW R R T MR A 3 Il
WK (no=9) 405k 102.9% . 103.1% . 102. 6% .
101.8% ,104.1% .100.4% .98.5% F1 99.6% , RSD
$32.8% 3.1% 1.9% .0.67% .5.3% 2. 1% .1. 1%
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2,10 FEAIE

B 6 HERE Y, #e 2. 3. 27 T 77 1 i 45 Ak ik o
T, A3 VKGR 2 L SRR o, 75 3 €0 e T A
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Tab.3 Determination of 8 chemical components in 6 batches of Xanthoceras sorbifolia leaves and branches

i (content)/ (mg - g7')

ey =
OB mtrumk URE RRK K CEREE BE AT R
(epigallocatechin)  (catechins) (epicatechin) (dihydromyricetin) ~ (dihydroqurcetin) ~ (myricetin) (rutin) (quercitrin)
SCEA M 20230507 0.570 0.09%4 0.174 0.011 16.990 10. 218 0.001 6.176
(Xanthoceras 20230514 1.382 0.312 0.530 0. 056 12.097 7.737 0.001 5.016
sorbifolia leaves ) 20230521 2.258 0. 904 1. 561 0. 026 7. 608 7.618 0.001 3.938
20230604 0.480 0.270 0.470 0.027 9.838 5.960 0.003 3.944
20230613 1.115 0.570 0.977 0.012 7.762 5.095 0.001 4.388
20230716 0.271 0.345 0.577 0.002 5.390 4.008 0. 005 3.880
SOEAKE 20230507 1. 166 0.841 1.431 0.192 1.958 3.183 0.029 0.870
(Xanthoceras 20230514 2.427 0.904 1.544 1.079 3.265 3.621 0.074 1.132
sorbifolia branches) 20230521 0.911 0.384 0.659 0.125 1. 946 2.959 0. 008 1. 882
20230604 1.392 1.121 1.121 0.170 4.716 4. 681 0.026 2.295
20230613 1.349 1.025 1.746 0. 880 2.641 2.296 0.127 1.341
20230716 1.376 0.739 1.278 0.216 3.363 3.346 0.034 1.954
3.2 BoRim SR X HRAEH T BB I S R AR T ARy 8

REA R B AR IR B LR R . A AR LA (H M At P T A
FILRR AR M SRR E ST B B REEE I E R BB (ILE 2) o

LKW BT )L F (epigallocatechin) )4 % (catechins) % )L 7% % (epicatechin) A Mt (dihydromyricetin)
2.54 1.8+
—o— It (leaves) —o— It (leaves)
—o— F(branches) 14 1.64 1 —o— ¥ (branches)
E \ & ( T 144 &
< 0 0 s 0.8+
£ £ 089 E 12 E \
= = ] 1 Z 061 \
g o6 g g
H g S 08 3 041
L) i 044 g [ I
40 4n ¢n 0.6 40 z \
041 021
0.2 —eo— I} (leaves) ’ —o— M (leaves)
—o— 1¥(branches) 0.2 —o— Fi(branches) 0 0/.\'—_"0‘.
A X AN x O © Q X A\ X O § Q X AN LIING) © Q X AN LN §
o S s ST P oS S s
P A D A P B A A PP P A A P AP P A A P A P
HEE (myricetin) ] (rutin) A% 2 (dihydroqurcetin) HitHz F (qurcitrin)
| —o— I (leaves) 104 —o— 1 (leaves) 0121 - (leaves) K 6 —o— Tt (leaves)
16 —o— H¥(branches) N —o— %(branches) ’ —o— %i(branches) | —o— Fi(branches)
o~ = = 01 \ o s
<0 0 8 - 0 20
z z 5 \ 2
< £ ] £ 0081 / £ 4
s 5 6 5 0.06 | \ \ 5
=l = =1 =] 3 4
o =} o o
2 A S 004 ] \ / \ S
bo ba 1 ba ba 4
0.02 4 \
3 4
5] 0{o—e—o—0—o—* e
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Q N Q N N\ Q N Q’ N N\ Q N Q’ N N\ Q N Q' N N\
oS S S S ST S S S S S S
q’Q q’Q %Q q’Q q’Q %Q %Q %Q q’Q q,Q !LQ q’Q '19 !LQ (»Q q’Q q’Q (»Q (\’Q (\’Q q}Q '19 '19 (LQ

2 M BEH8AHRAESREEABNELE

Fig.2 Changes of 8 components in leaves and braches at different periods
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