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Comparative Analysis of Chemical Constituents and Contents of Five

Components in Old Leaves and Young Leaves of Cyclocandra paliurus

PENG You-ling” , PENG Li-ying, YANG Xian-guo, FENG Chuan-ping, DI Qing-feng, LUO Hong-mei
(Hunan Traditional Chinese Medical College, Zhuzhou 412012, China)

[ Abstract | Objective; To analyse and identify the chemical components between old leaves and young
leaves of Cyclocandra paliurus, and compare the category and contents of components between the old leaves and
young leaves. Method: The main chemical components in 50% methanol extract from old leaves and young leaves
of C. paliurus were analyzed and identified by ultra-performance liquid chromatography-quadrupole-time of flight
mass spectrometry ( UPLC-Q-TOF-MS/MS ). The contents of chlorogenic acid, kaempferol, isoquercitrin,
quercitrin and quercetin of C. paliurus were determined by high performance liquid chromatography on an Inter
Sustain-C,; (4.6 mm x 250 mm, 5 pm) with acetonitrile-0. 1% formic acid as mobile phase for gradient elution
at a flow rate of 1.0 mL-min", and the detection wavelength was set at 254 nm and the column temperature at
30 C. Then the results were analyzed by using principal component analysis. Result: We finally identified 30
compounds from old leaves and young leaves. There were 21 common components among the two types of leaves. 2
components were only in young leaves, while 7 components were only in old leaves. There were quantitative
differences in the contents of five components between old leaves and young leaves. 15 samples were divided into
two main groups by principal component analysis. One was old leaves and the other was young leaves. Conclusion :

The main chemical components in old leaves and young leaves of C. paliurus were basically similar. Comparatively,
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the chemical componentsin the old leaves were more abundant and the contents of five components were higher than
thosein young ones. The established method could be used to betteridentify the chemical components in the leaves

of C. paliurus, and distinguish the old leaves and young leaves, providing a reference for its quality control based

on leaves of C. paliurus.
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components analysis; content determination
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Table 1 Sample information of Cyclocarya paliurus leaves

M5 RBE 7 Hy G5 RAE 7 b
1 fig Wm % T 9 & W% T
2 Bt WImWE || 10 EAus ) i W BH
3 B WAt || 11 =t W% T
4 B WmZT || 12 F Wb s g
5 Bt WAL || 13 &z TLVE K
6 fo WA || 14 el e 7 s B
7 Bt WK | 15 it B 7 gk BT
8 fgcm 1 2 X

2 AERE&ER

2.1 RAX RS R Bk RR S
MR M R 2R L A 1 e B O R R
B AR R, I R R S A RS
WA sk R MR 0.615 2 g - LT, B O R AF
0.196 8 g-L~", #fil fz #F 0.204 8 g- L', #fif iz &
2.007 2 g-L ™" I 251 0.217 6 gL~ flR & X B 5
VS WCRE W o s 2 W BUTR B o R AR VS R RE R 2.5 miL,
B 10 mL Ag R, R AR RS,
SEIFR0. 153 8 - L' Sl f2 7 0. 049 20 g- L' #if
F2 45 0.051 20 g-L ™" #i fz 2 0.050 18 g-L ", 1128
B 0. 054 40 g- L~ [ IR A X5 BE Fh A T

2.2 PSR A A R IO 7 M Y T R
MInERESL 1.0 g RS2 PR, BT B EEHER b, 430
K %M A 50% () & B 50 mL, #7530 min () %
500 W, 450558 40 kHz) 0%, #0827 I i, i€ 3,
UEW 22 0. 22 pm RALIERR S , 25 H .

2.3 (o752 ff Inter Sustain-C, 4% 4 (4. 6 mm x
250 mm,5 um) , FshH MG (A)-0. 1% WK (B) ,
FREYERR, (0 ~5 min,9% A;5 ~10 min,9% ~ 18%
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A;10 ~30 min, 18% ~28% A;30 ~ 38 min,28% ~
52% A ;38 ~ 45 min, 52% ~ 80% A ;45 ~ 55 min,
80% ~95% A;55 ~70 min,95% A) , & W I K K
254 nm, 3 # 1.0 mL-min ', #7830 °C .

2.4 PSS WBT TR R &, R L
1o s PR BT # K 3 500 VB TR
M EE 320 °C 555 (LR J) 241,325 kPa; T 48K 1
i 8 Lemin ' HEFLHLE 65 V; TSR E350 C
PR HL R 130 V5 Jit i E i Y5 Bl m/z 100 ~ 1 5005
RAEAAR 0. 1 s, [B]FF 0. 02 s ; filf 8 fiE & 43 Wl R H 5 ~
50 eV, W FE ST (5 R R R o BT Al DR
R RRE IR 2 <1 x107°,
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Fig. 1  TIC of UPLC-Q-TOF-MS/MS by negative mode for

Cyclocandra paliurus sample of young leaves (A) and old leaves(B)
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Fig.2 Fragmentations of chlorogenic acid and flavone
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x2 FEMEZM WA H UPLC-Q-TOF-MS/MS L Z 5 5 55 1

Table 2 Identification of extracted compounds from Cyclocandra paliurus of young leaves and old leaves

No. FHIH s ST et R T o
1 12.391  3-0-Wnk k2 5 CisHi30y  353.0882[M-H] "~ 353.087 3 191,179,173,135 [10]
2 12.790 45z CisHigO0y  353.0883[M-H] - 353.087 3 191,179,173,135,125 [10]
3 13.061  5-0-Wwk ez 5 /R CieHig0y  355.0883[M-H] " 353.087 3 191,179,135 [10]
4 20.890  SEAf Cy Hyp0p,  463.088 5[M -H] - 463.087 7 301.153,125 [11]
5 24.557 M 2 3 Cy HyyOp 447.093 7[M-H] - 449.092 7 301,153,125 [11]
6 29.457 | Z5W-3-0-F 2R Cy HyOp  431.098 0[M-H] - 431.097 8 285 [11]
7 30.790  1-O-glu-(1—6) -glu-1,3-2-octanediol®  CyHy 0, 469.228 9[M - H] - 469.228 5 307,145 [12]
8 36.294 itz % CisHi 0,  301.0351[M-H] "~ 301.034 8 273,153,125 [11]
9 37.356  cholest-5-en-22-one” CyHgO0,  695.4022[M-H] - 695.400 7 652,563,520 [11]
10 39.439 L2 CisH,,0s 285.040 1[M-H] "~ 285.039 9 153,125 [11]
11 40.089 11 ZS-3-(6"-Z- P Ak 4 A5 B ) Cy3Hy 0, 577.136 2[M -H] - 577.140 5 285 [11]
12 40.523 majonoside R’ CyHy0p  785.4702[M -H] - 785.468 7 726,653,491 [12]
13 42.977 HEZ 2R, C;Hp05 827.480 8[M-H] - 827.479 3 768,474 [12]
14 43.144 notoginsenoside Rw,’ CyHy00p4  785.469 6[M -H] ~ 785.468 7 740,651,514 [11]
15 43.922  soulieoside N * CysHs304p  637.3955[M -H] - 637.395 2 514,223 [12]
16 44.506 beesioside A CysHyg Oy 621.401 4[M -H] -, 621.4003 489,471,133 [11]

1243.809 1[2M -H] -
17 45.456 beesioside N*" CysHyg Oy 637.396 6[M -H] - 637.395 2 514,313,223 [13]
18 45.756 AZ 21T Rh, CyHgOy  635.4173[M -H] - 635.4159 617,473 [11]
19 46. 677 beesioside M ** Cy,Hgy Oy 663.411 6[M-H] 663.410 8 620,531,293 [14]

1327.828 2[2M -H] ~

_ 663.411 4[M-H] ",
20 47.089 beesioside F** Cy;HgoO 4 663.410 8 620,531,490 [14]
1327.828 6[2M - H] -

21 47.489  beesioside I *" CyHeO,  679.406 9[M—H] ", 679.4057 636,620,547 ,488 [14]
1359.820 9[2M - H] -

22 47.689 fE5 S EIF R CyuyHyy 05 841.496 4[M-H] - 841.494 9 795,753,736 [11]
23 48.055 (38,118,168,225)-3,11,22- Cy5 Hyg O 621.402 0[M -H] ~, 621.4003 430,415 [11]
trihydroxycholest-5-en-16-yl-2-0- 1243.808 6[2M -H] -

acetyl-6-deoxy-a-L-mannopyranoside

24 48.522  B-D-glucopyranosiduronic acid *" CpHyOy 555,285 7[M -H] - 555.280 5 471,393,165 [12]
25 48.972 ilexasoside A * C3Hs3049 661.396 6[M -H] - 661.395 2 616,602,472 [13]
26 49.839 ilexasoside B * CisHs Oy 603.390 [ M -H] - 603.389 7 558,471,426 [13]
27 50. 110 kudzusaponin SA; CysHsgOg  605.406 O[M -H] - 605.405 3 546,473,404 [15]
28 51.410 tetrahydroxyolean-12-en-3-one * C3;sHsg Oy 605.406 1[M -H] - 605.405 3 532,489,473 [15]
29 54.043  kuguaoside D * Cy, Hgy O 647.416 8[M-H] -, 647.4159 617,603,470 [15]

1295.839 6[2M - H] -

30 56.709 soyasapogenol B* CyyHy, 04 457.368 71[M -H] - 457.368 2 441,426 [16]
915.744 9[2M - H] -

TN RN R b R B AU R A A A
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Table 3 Results of linear equations of five components
% 15 5 7% R L/ L A6 0 B/ ng E i [R/ng
SRR Y=6939.6X -18.914 0.999 8 0.015 380 ~0.615 2 5.29 17. 82
SR A Y=25928X-1.978 8 1 0.004 920 ~0. 196 8 7.21 23.87
it K2 F Y =33 635X -21.417 0.999 7 0.005 120 ~0.204 8 5.51 18.22
Mtz 2% Y =36 341X +180. 07 0.999 9 0.005 018 ~0.207 2 5.79 18.76
1 23 Wy Y=27916X +1.127 8 1 0. 005 440 ~0.217 6 6.01 19. 54
R A Bz B 5 1S S A 23 ) O o R 2.5 A

2.6.5 JnAERGRL L6 SHESBEK 6 i, T
0.5 g MGEPRAE , INAGE & 1Y% B 4% 2.2 IR J7
1 A5 B TR L TR 2. 3 TR A5 R E A
WIS G5 SR SR SRR | 5 0 1 A A R AN
Ll 2% 1 09 ~F- 34 180 e 22 53 ) R 99.24% ,99.17%
97.72% ,100. 80% F1 100. 69% ,RSD 43 5% 0. 6% ,
0.7% ,1.1% ,2. 8% F10.5% , W3 4,

2.6.6 FENE  H%2.3 W NS S, R
mn AT HPLC 4387, R S 50, H s (i i o
BEY >1.5, 45RWE 3, FHAMRE, B AR
i S AR AR ME R Y B EL AR LR S

3
A 1 2

5
4l
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M
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t/min
VSR 2. SR TF 5 3. M B2 1F 4. A B2 255 I 2 s AL X R s
B1. fffnt; B2, 0t
B3 R&AMEERIHER HPLC
Fig.3 HPLC of reference substances and Cyclocandra paliurus

sample of young leaves and old leaves

SR B LR S5 AT, 55 BRI A R 2 ] S
W B AR 2 Bl o3 5 e A AR W 2 e 4k
VR B 2RI S I 2 N R . B AOR
BB S Bl IR B S b SR B A

3.6 %, 5 Rl ek R R Y B AR AR R R ROR,
B/ BE0.684 2 ~3.947 6 mg-g ',

AN TR 7 T BRI S R o S R AR 2E R
2 v B VG I B 7 e 1% R A0 I b R R | e i A
N ANITE U RS oS4 =T IN I 5 A i
M 2 2% 0% o A v 5 AP Pl b 0 7 b B R A
L R RN L0 s - T =T
2.7 FWG R FE RS 53 B (PCA) JF B %
15 b7 Bl ik B Y 4 FP 3 2 o (M R T A
O S E MRS R LA ) TR
RGBT (B 4) o S o A B30 3647 Am o Ak Ak 21, )
FH PCA T8 7 %t B 2R 47 53 ik, I ) ] AR 43 1 2%
R . 45 BoR, 15 JHEF R RE SR
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U ey = i B A Y TR T S B
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Fig.4 Principal component cluster analysis for four components in

old leaves and young leaves of Cyclocandra paliurus
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Table 4 Results of recovery test of five components Table 5 Content of five components in old leaves and young leaves
R DT e we mior B5 wsp of Coclocandra paliurus mgeg !

B g e e g Gi% SRR SROYHE BT BYE LD

ZEEER 0.501 8 1.417 1.4 2.801 98.87 99.24 0.6 1 2.398 1 1.340 5 0.852 4 0.020 5 0. 046 4

0.5044 1.424 1.4 2.831 100.49 2 2.141 6 1.327 6 1.134 8 0.016 6 0.016 4

0.498 8 1.408 1.4 2.793 98.91 3 0.784 2 1.972 6 0.583 3 0.070 8 0.036 4

0.5021 1.418 1.4 2.804 99.03 4 1.038 9 1.998 4 1.143 1 0.037 2 0.023 0

0.4975 1.405 1.4 2.788 98.81 5 3.947 6 3.040 3 1.2359 0.174 3 0.182 4

0.504 6 1.425 1.4 2.815 99.31 6 2.823 4 2.473 8 1.126 3 0.082 9 0.072 8

SeMi A 0.501 8 1.241 1.25 2.489 99.81 99.17 0.7 7 1.065 3 1.403 3 0.834 8 0.069 7 0.055 8

0.504 4 1.248 1.25 2.505 100.58 8 0.684 2 1.126 9 0.750 7 0.048 2 0.038 4

0.498 8 1.234 1.25 2.497 101.05 9 7.278 5 4.3207 3.587 2 0.096 2 0.109 5

0.5021 1.242 1.25 2.501 100.71 10 0.827 2 2.482 5 1.207 5 0.087 0 0.073 8

0.4975 1.231 1.25 2.493 100.98 11 5.227 0 2.715 4 1.738 7 0.0619 0.068 5

0.504 6 1.248 1.25 2.511 101.02 12 2.412 9 5.316 3 1.970 4 0.058 7 0.060 0

WztF  0.501 8 0.565 0.55 1.114 99.79 97.72 1.1 13 0.720 4 4.316 0 4.799 7 0.196 1 0.793 9

0.504 4 0.568 0.55 1.107 97.98
0.498 8 0.562 0.55 1.109 99.49
0.502 1 0.566 0.55 1.115 99.91
0.497 5 0.560 0.55 1.105 99.03
0.504 6 0.568 0.55 1.112  98.85
M2 0.501 8 0.042 0.04 0.08 96.00 100.8 2.8
0.504 4 0.042 0.04 0.081 97.96
0.498 8 0.041 0.04 0.081 99.12
0.5021 0.042 0.04 0.081 98.44
0.497 5 0.041 0.04 0.08 96.89
0.504 6 0.042 0.04 0.081 97.92
IZs® 0.5018 0.037 0.04 0.078 103.67 100.69 0.5
0.504 4 0.037 0.04 0.078 103.20
0.498 8 0.036 0.04 0.075 96.72
0.5021 0.037 0.04 0.077 101.12
0.497 5 0.036 0.04 0.077 101.96

0.504 6 0.037 0.04 0.076 98.16

14 12.092 4 6.382 8 4.6953 0.1930 0.2223

15 0.592 9 6.0752 6.420 5 0.136 7 0.137 6

A B O 9,21, R T A 19 520
R . B W E RS Y E R Z T A
[ [ B U A AR ™ W B9 A B R A O R e
SE TNy R A YR A AR ) s A A A
ZJa ik WAL R AL SR 0 AR I . T BRI
H IR 22 1 AR Ok B R R, AR e R R A
P, R 5 3 25 SR MO EUHE B AL 5 4 9,21 i ik G
Yy 20 AL TR AL S WAT LR B A S HARFe
5 Z AT, 3 7 2 — P BT SRIE
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Fig.5 Derivative diagram of compound 9,20,21
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