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Analysis of Chemical Constituents in Ethanol Extract of Cyclocarya paliurus Dried Leaves by
UHPLC-Q-TOF/MS
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[Abstract] Objective; Chemical components in ethanol extract of Cyclocarya paliurus dried leaves
were analyzed by ultra-high performance liquid chromatography-quadrupole-time-of-flight mass spectrometry
(UHPLC-Q-TOF/MS). Method: An Agilent Poroshell 120 EC-C,, column (3.0 mmx100 mm, 2.7 wm) was
used with 0.1% formic acid aqueous solution (A )-acetonitrile (B) as the mobile phase for gradient elution (0-
26 min, 2%-18%B; 26-60 min, 18%-72%B; 60-70 min, 72%-100%B; 70-71 min, 100%-2%B; 71-72 min,

2%B), and the flow rate of 0.4 mL-min" and injection volume of 3 wL. The electrospray ionization (ESI) was
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used in positive and negative modes, and detection range was m/z 50-1 100. The collected data were processed
by Agilent MassHunter workstation. According to the retention time and MS information of each compound,
combined with existing literature and MS database information, the compounds were identified and analyzed for
the fragmentation rule. Result: A total of 52, 55 components were identified in the positive and negative ion
modes, respectively. Among them, 14 flavonoids, 3 triterpenoids, 15 organic acids and 20 other compounds
were identified under positive ion mode, while 18 flavonoids, 9 triterpenoids, 18 organic acids and 10 other
compounds were identified under the negative ion mode. By summarizing the positive and negative ion modes
and removing the common compounds, 87 compounds were identified, including 22 flavonoids, 27 organic
acids, 11 triterpenoids and 27 other compounds. Conclusion: UHPLC-Q-TOF/MS can be used to quickly
analyze the chemical constituents in C. paliurus dried leaves. 1-Kestose and 188-glycyrrhetinic acid and other
components related to hypoglycemic activity of this herb are identified for the first time, which can provide
reference for clarifying the pharmacodynamic substance basis of C. paliurus dried leaves.

[Keywords] ultra-high performance liquid chromatography-quadrupole-time-of-flight mass spectrometry

(UHPLC-Q-TOF/MS) ; Cyclocarya paliurus dried leaves; chemical constituents; flavonoids; triterpenoids;

ethanol extract; organic acids
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Table 1 UHPLC-Q-TOF/MS analysis of 50% ethanol extract of Cyclocarya paliurus dried leaves under negative ion mode
a it min S BFR mzSE W m B s/ppm WP BT iz ’i ;
1" 1221 M C,H,0, 3411100 341.1089 32 89.0236.131.0330.149.0417  [8]
27 1.954  FrHRR C,H,0, 191.0198 191.0197 0.5 87.0092.111.009 2 [10]
3? 5.853 LM CH.O, 109.0296 109.0295 0.9 91.0181,108.0214,109.0298  [7]
47 6.148 1 H[iR C,H,0, 167.0348 167.0350 -1.2 108.0214.152.0113.166.4455 [11]
57 7.298 TR C.H,0, 191.0560 191.0561 -0.5 111.0445.173.0449.191.0565 [11]
6> 7.919  HE C,H,0, 179.0358 179.0350 4.5 91.0544.117.0312.135.0458  [12]
7 8.422 JRJLACHE C,HO, 137.0250 137.0244 4.4 81.0338.137.0253 [13]
8" 10.200 JFAETFH X B, C,H,0, 577.1374 577.1351 4.0 245.044 5.289.0721.577.1352 [14]
9 10269  5-Xi & H At 4 JE R C,H O, 337.0945 337.0945 4.8 163.0396.191.0569 [15]
10 10707 (+)-FEETILEE C,H,0, 3050653 3050667 -4.6 125.0230.165.0190.261.0755 [14]
117 11461 (+)-FILEH C,H,0, 289.0730 289.0718 4.2 125.0242.203.0720.245.0820 [14]
12" 11.505 XY PR ik 1 iR C,H,0,S 463.0903 463.0916 -2.8 71.0129.113.0241.463.0903  [16]
13 11.649 B &k 5l C,H,0, 353.0886 353.0878 2.3 135.0455.179.0355.191.0564 [13]
149 12,043 EHRE C,H,0, 177.0204 177.0193 6.2 105.034 8.133.028 4.149.0228 [8]
157 12241 XFEW C,H,0, 163.0405 163.0401 2.5 119.0510 [17]
16" 13.020 ZEHIMR C,H,0,  173.0455 173.0455 0.0 67.0180.93.034 8.173.045 4 [9]
17 13.358 4k o 22 7 iR C,H,O, 353.0894 353.0878 4.5 173.0442.179.0330.191.0544 [15]
18 15.268  5-Wi il Bt 22 77 1R C,H,O, 3530887 353.0878 2.6 161.0253.191.0569 [10]
192 15330 GJEM C,H,0, 161.0247 161.0244 1.9 105.0334.133.0289.161.0247 [ 18]
200 17.129  6-FENE-4-HILF UK CHO, 1750396 1750401 -2.9 133.0251.157.0277.175.0369 [7]
21" 17.180  JefHEE C,H,,0, 355.1044 3551035 2.5 113.0220.149.063 8 [19]
227 19.863 i3 -3-0-D- I TR A 4 B AT C,H,0,, 479.0838 479.0831 15 151.0059.316.0227 [8]
23 20.019 #iHR C.H,0, 3170317 317.0303 4.4 137.0248.165.0174.299.0171 [20]
24V 21024 EHIOAF C,H,0, 4491067 449.1089 -49 125.0246.151.0030.449.1069 [21]
252 21.878 EMLE C,H,0, 303.0498 303.0510 =-4.0 125.0238.199.0377 (8]
26 23.349 LMY C,H,0,, 463.0900 463.0882 3.9 271.0242.301.0356 [10]
27 23.586 Mt} 3 -3-O-7 49 Wk L 11 C,H,0, 4770702 477.0675 57 301.0371 [22]
28Y  23.656 Mtk E C,H,0, 301.0353 3010354 -0.3 151.0022.178.9967.301.0346 [12]
29 24.033 ST C,H,0,, 463.0901 463.0882 4.1 301.0363 [10]
302 24.468  1-HH C,H,0, 5031621 503.1618 0.6 149.0458.341.0964.503.1616 [23]
317 24736 schizandriside C,,H,0,, 491.1935 491.1923 2.4 89.024 5.341.1393.491.1915  [8]
32 24.806 it Bz K -3-0-a-L- R A C,H,,0,, 447.0942 447.0933 2.0 273.0371.301.0345 [24]
33 25308  4,5-O-WnEREEZS TR C,H,0, 5151198 5151195 0.6 173.0450.179.0343.353.0899 [25]
34 25.732 it Bz F-3-0-a-L-FT AP RE 17 C,H,,0,, 433.0768 433.0776 -1.9 151.004 0.300.027 9.433.0742 [8]
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&Y t/min HR PR mizEE m/zB{E S/ppm R B F miz it
35 26.025 11125 19 -3-O- 1) %9 Wl 1% 1 11 C,H,0, 461.0737 461.0725 2.6 113.024 4.229.049 8.285.041 7 [26]
36 27.135 ILZEH C,H,,0, 2850426 2850405 7.4 229.0510.241.0512.257.0476 [25]
37 27.211 I M-3-O-HM A HETF (R = eFF)  C,H,0,, 447.0941 447.0933 1.8 255.029 0.284.0323.447.0931 [14]
382 27347 RAEA C,HO,  227.0352 227.0350 0.9 182.0367.183.0457.227.0353 [8]
39 27.608 il Bz K -7-O- M AT C,H,,0,, 433.1121 433.1140 -44 271.0592 [27]
40"?  28.895 3,6'-TIF THEILRENE C,H,,0, 7532250 753.2248 0.3 367.1027.547.1675.753.2248 [28]
417 30.144 P AR S C,H,0, 431.1005 431.0984 4.9 227.0382.255.0319.285.0430 [14]
42 33.698 BELR C,H,,0, 193.0515 193.0506 4.7 119.0162.131.0479.175.0400 [29]
43 33.921 1,3,5-ZIMEBEA TR C,H, 0, 677.1538 677.1512 3.8 173.0459.353.0892.515.1213 [7]
447 36180 HIEE C.H,0, 3290685 329.0667 5.5 299.0210.314.0417 [30]
45 39.697 WA -3-[6"-(Z)-WAESEA AT ] C, H,0,, 577.1363 577.1351 2.1 285.0412.291.087 5 [31]
46 42.832 FHEMIM B C,H,O, 4853279 4853272 14 4853279 [31]
47 47.015 FHEMITH C C,H, 0, 7814770 7814744 33 739.4635.781.4784 [32]
48 47.989 pterocaryoside B C,H,0, 621.4059 6214008 82 521.3131.,621.4053 [31]
49 50.543  FHEMIH I C,H,0, 6354180 6354165 2.4 489.3593.635.4182 [32]
507 55148 18B-1 HIK#R C,H, 0, 4693309 469.3323 -3.0 469.3307.470.3327.472.3469  [7]
517 56.842 Mt I C,H, 0, 6033915 6033902 22 603.3913 [33]
52 60.384 FAE R C,H,O, 487.3428 487.3429 0.2 469.341 6.487.3463.488.348 8  [20]
532 62.070 «-W IR C,H,,0, 2772183 2772173 3.6 233.2246.277.219 1 [20]
54 62371 FFHECRIR C,H,O, 4553559 4553531 62 4553574 [34]
55 65.349 L3R C,H,O, 4553565 4553531 7.5 4553559 [34]
TV E U T R T S 0 7 B AR v 24 RS O P L RO (3 2 D) s s [M-H T
F2 FHWS0% ZERIMELES FEKX T H UHPLC-Q-TOF/MS 5 1
Table 2 UHPLC-Q-TOF/MS analysis of 50% ethanol extract of C. paliurus dried leaves under positive ion mode
&Y t/min HF SR mizEIE miz Bl A7 8/ppm R B+ miz f/z;
1V 0.885 i C,H,O0 1531271 153.1274 [M+H]"  -2.0 55.0539.107.082 6 [8]
287 1193 Hi C,H,NO, 138.0553 138.0550 [M+H]" 2.2 94.0655.120.044 8.138.055 1  [35]
32 1264 D-%E Nk C,H,0,  360.1502 360.1500 [M+NH,]" 0.6 97.0289.127.0386.145.0495 [8]
42 2.883 fRIEnk C,H,N; 136.0612 136.0618 [M+H]"  -4.4 82.0389.119.0340.136.0605 [12]
5 3.178 KRaRIER C,H,O, 3551011 3551024 [M+H]" -3.7 145.0287.163.0390 [8]
6" 5132 IIZEE-3-O-FT R BE LY CH, 0, 419.0963 419.0973 [M+H]"  -24 288.0559.419.0933 [8]
7 5.505 JJLASR C,H0, 155.0340 155.0339 [M+H]" 0.7 81.0339.109.0284.137.023 1 [18]
8" 6.635 itz CH,NO, 118.0859 118.0863 [M+H]"  -3.4 58.0647.,59.0731.118.0863  [36]
9" 6.991 MK E C,H,0, 3050656 305.0656 [M+H]" 0.0 127.0390.151.0387.179.0334 [8]
10V 8316 FHiR C,H,0, 169.0499 169.0495 [M+H]' 2.4 65.038 6.66.0419 [8]
11”8356 L-(a%% C,,H,N,0, 205.0972 205.0972 [M+H]" 0.0 118.0659.146.060 8.188.0720 [12]
12V 9494 Y HE CH, O, 341.0860 341.0867 [M+H]" -2.1 123.0436.179.0329 [8]
13" 10.183 J5{EH % B, Cy,H, 0, 579.1487 579.1497 [M+H]"  -1.7 127.0382.163.0367.275.0533 [7]
147 10518 —HIIZE C,H,0, 289.0701 289.0707 [M+H]"  -2.1 127.0395.135.0447.163.0378 [8]
157 10748 (+)-BWETILEE CH,,0, 307.0809 307.0812 [M+H]" -1.0 139.0382.181.0507.205.0492 [8]
16 10.861 4P SE A KR C,H,,0, 179.0702 179.0703 [M+H]"  -0.6 77.0377.133.063 9 [37]
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g2

&Y t/min HFR FRX mizSE miz e E A §/ppm W B F miz it
177 11.066 %% C,H,0, 3781181 378.1183 [M+NH,]" -0.5 163.0377.279.061 6 [8]
187 11496 J5JLZERE C,H,0, 139.0392 139.0390 [M+H]" 1.4 65.0389.93.0338,111.0440  [18]
197 11.724 WiMERR C,H,0, 181.0494 181.0495 [M+H]®  -0.6 93.0323.135.0433.163.0384 [7]
207 12,062 FifE C,HO, 179.0332 179.0339 [M+H]" -39 117.0317.133.0291.179.0336 [8]
217 12226 W& C,H,0, 165.0543 1650546 [M+H]"  -1.8 91.0528.119.048 8.147.0426 [17]
22V 12,602 T-HEREFTE C,HO;  177.0541 177.0546 [M+H]"  -2.8 134.0361.149.0573.177.0541 [38]
232 14.028 JefHEHE C,H,0, 357.1177 357.1180 [M+H]"  -0.8 85.0275.177.0546.195.0626 [39]
24V 14072 6-MEFTE C,H0,  161.0596 161.0597 [M+H]"  -0.6 91.0513.105.0701,133.0659 [7]
257 14.514 fEHEERE C,HO,  203.0331 203.0339 [M+H]" -39 119.0482.147.0432.175.0333 [8]
26 15.840 (-)-FILHKHE CH,0, 291.0857 291.0863 [M+H]"  -2.1 139.0395.147.0451.161.0602 [18]
27" 16.852 I C,H,0, 163.0383 163.0390 [M+H]™  -43 68.9956.107.0484.135.0428 [40]
28”  16.903 WM C,H,0, 149.059 1 149.0597 [M+H]"  -4.0 103.0544 [36]
29" 17.670 3-O-WiHE ;2 2 i R i C,H, 0, 369.1183 369.1180 [M+H]" 0.8 145.0283.177.054 7 [9]
30 19.855 #ifiE C,H, Oy 319.0443 319.0448 [M+H]"  -1.6 217.0468.273.0356.319.0440 [41]
31 20.355 MR -3-0-D-ML A & M C, H, 0, 481.0977 481.0977 [M+H]" 0.0 127.0393.319.044 0 [41]
32 23336 it C,H,0,, 4651022 4651028 [M+H]" -13 85.0286.319.0497 [41]
33V 23893 JRAEA C,H0,  229.0493 229.0495 [M+H]" -0.9 115.0541.173.0584.201.0568 [8]
347 24.001 SR T C,H,0,, 4651024 465.1028 [M+H]" -0.9 85.0284.303.0508 [38]
35 27100 1LZEE C,H,,0, 287.0550 287.0550 [M+H]" 0.0 121.0299.153.018 7,287.0558 [41]
36 27.177 LA N-3-0-M M C,H,,0,, 449.108 1 449.1078 [M+H]" 0.7 85.027 6.287.055 2 [36]
37 27.586 WIZE-3-O-HAIMERERR T C,H,,0,, 463.0865 463.0871 [M+H]"  -13 287.0522 [8]
38 27.638 MR -T-0-MFE M C,H,0,, 4351280 4351286 [M+H]"  -1.4 123.0444.153.0179.273.0758 [41]
39V 27.696 (+)-TEEE B-D-HH M CH,0,; 598.2483 5982494 [M+NH,]" -1.8 205.086 8.235.094 4.330.1054 [9]
407 30.165 FiEEH C,H,0,, 433.1128 433.1129 [M+H]"  -02 85.0283.129.0558.287.0554 [41]
41 31.809 4,5- Wi EZE TR C,H,,0,, 517.1347 517.1341 [M+H]' 1.2 163.0392.499.128 3 [8]
42 32.872 Mk C,H,0, 303.0498 303.0499 [M+H]"™ -03 153.0168.285.0333.303.0498 [41]
43” 33965 1,3,5-=WHEREZ TR C,H, 0, 679.1656 679.1657 [M+H]" -02 163.0386 [7]
44V 34412 BAZS T EH C,H,,0, 327.1582 327.1591 [M+H]"  -2.8 107.0484.131.0491.163.077 1 [42]
45" 34.523 2-WP SRS Y RERE C,H,0, 163.0756 163.0754 [M+H]' 1.2 79.0528.119.046 2.147.0452  [43]
46" 36.155 R EEIE C,H,0, 331.0818 331.0812 [M+H]" 1.8 270.0504.331.082 4 [44]
47" 37368 7 i C,H,0  219.1739 219.1743 [M+H]" -1.8 105.0714.119.0836.135.1146 [45]
48" 44.800 MHEHEMM C,H,0, 4152837 4152819 [M+Na]® 43 93.0672.145.1011.175.1135 [8]
49" 56160 AZ T R, C,H, 0, 7845201 784.5206 [M+NH,]" -0.6 407.3674.426.379 1 [7]
50" 57.606 HEEERE CyH;,O5 4913728 491.3731 [M+H]"™  -0.6 127.1100.143.109 2 [46]
51 62.051 a-WEfRMR C,H,0, 2792319 2792319 [M+H] 0.0 95.0862.109.1019.123.1149  [36]
52 65278 L@ Cy,H, 0, 4573667 4573676 [M+H]™ 2.0 123.1165.133.1006.,161.1315 [34]

30 EERMESYMEE SdBEEIE T

M, e A M 22 DR G, RIS

o B A5 A 0 AR 2 0 BT, B 2 L

T RNEEE S W JURE A B 1 B BRI R A Y R

B 26 AL W A A O B P A B kAR IIRORE e R
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K FR B 3 Bk R 0T - BT JR 78 2 i (RDA) 24 i, DL
CO.CO,.CHO & —durh M3 E . LA AS B R
], e Sy T8 06 K m/z 285.042 6 [M-H ], HAFAF
BT A m/z 229.051 0.241.051 2.257.047 6; H:
Hom/z 229.051 0 & [M-H-2CO] . m/z 241.051 2N
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Fig. 1
C. paliurus dried leaves by UHPLC-Q-TOF/MS

Total ion chromatograms of 50% ethanol extract of

[M-H-CO, ], ¥ 1L Z% W (0 RRAE 0 B o 45 & 5088
e R SCHR25 M5 B AL G e 5 10 45 B i e
S R AEARLBE R T Oy 1 A% M, R 2 R AR T
it R B A R
32 AHLREAEWMEE RNy b
2T NANLRI G R G T a5 b &
AR LR R R JLAE BB R R o A,
fif i B b 5 F 4% H,0 #l COOH, . 5 7 #it 5 4k tr 24
TEHE R B o LBk s e R ), e o 25 1y
m/z 353.088 6 [M-H |, F¢#1iF & - m/z 191.056 4,
179.035 5.135.045 5, 43 51 % 0 28 7 g 4% 7 8 % . Wi
WE R W R 21 S ohn MR R B R B T Ak S B s — o
CO,. 548098 FE K SCik [ 13 145 2. iz b & W i 2
i 155 100 5 0 % DR R 1) L Ve 2 A A R v, A D Sy
Bk SR | L A R UL B 5 SRR BT kA kL
33 S AEMREE  NFHERUIBEY H %
FEMT w2 AY A BRI ER SR
FERUR IR 18B-TH R R A o AR R 1], 1A
KT HUES F 5 F 6 H miz 487.342 8 [M-H ], H
FRAE B 74 [M-H-H,0] m/z 469.341 6, 45 & ¥ 4
PE R SCER[20 15 Bz b & W 7 5 RS B R i
S i 1 ARACL R, AN R FRE BRI AT fE Y 2
il FL A AL 5 Y SRR b Ak
3.4 HABZ BRU L =R EEAAEWLIIN, AT
W IR R B H A AL A 27 A, EE A B AR
B A TR ORIE R L POMGEEER 2 45 D-42 2
B B () - T 7 s R -B-D-H 4 BT 45
4 itit

AW 5% % Fl UHPLC-Q-TOF/MSS X 5 %k M s 12

%r%i

Wb AT 1 A7 A 43 A o R AR R B AR X 3 BT A
to ACE W 51 F LR o AE B 45 A A DG SCHR R R
it EAR B, TE B B T S0 1y B 2K 14 =il
K3 AR 154 L HABZE 20 1 7 25 F £ 2
TURENBEEIZE 184 =i o ALK 184
R HABZE 104>, I EIE A B UE BT LBt
ALY, e ZHE D %08 A0 5 W) 87 A4, AL 45 15 il 25
2240 AALRRZE 274 =38 114 R ol 3 27 4>
JF ARG TP E AL E R B, A ML R (1-1
B 18- FE R IR 55 30 AN bG8 UAE 75 4R M
P E iR T H RS AR . TEfk
G WA H S ok B A AR T A3 S R A o e T
ZE TR AR I 2R Ak A W T T 5y T 2 e
il AR OO0 DX 4, T 3 3 45 A AR C (3B A B Y 1 22
FEHEATIX 4 o A, R R R R 28 R A HILIR S W o A
0~40 min N B % 7 , 1M} 40 min J& 5/ ¥ i bk % €
Pt SCHR L1938 3 B b & & =k () 2K .
Sy, AW 5 S8 R E PR S A PR b e gy 7 AR
(FBF) % ik KoL 4r #4778 — A i) 45 R L 8
A3 = (BR ) 28 il 43 A AE B0 5 1 i 11 v DG . 3] 4
WU | T = 0 BRGSO RRAE AR R AR R AR IE R
S5 ZEABT X SCHR oA B 15 B U HEAT TS
A 5T R & BT SCHR © B Y RN B4 BT A
A M -3-0-1 A WS R 1 . pterocaryoside B,
PSS R i R R AR B AR AR K T B 1- TR g AN
188-H KPR . pterocaryoside B i & W iR B J& 7
R MR AE M B 2 o TIANG 25 S PR 1T 5 4R AAS TR
R P i B A2 % v Al I 1Y) el AR R B =
ot B8 BB A7 3 PR R R, 38 O R AR AE £ 0 1k
(HPLC) M W J5 Bk FH 2 AR 45 DN 557 B MR 8 o7 6 o
it T pterocaryoside B Fll 5 2 Ml iR B 55 il 43, HAEH
B A 52 6 W1 3 2L A 45 ) A BE 2 38 Aok 3 o AF ] f
To- AL (CYPTAL) W M, e F 1B [ 5 4% Ak Sy E T
P2, [) PR 97 42 5 FRY R % — IR 7 A (HMG-CoA) R A1
il B A, & HE O IR VR s ZHU S & Bl
B = S0 e £ B AL B8 1 3 0 TR IS R KPR
R, FEHLH P 68 5 B =k 28 B o AN LA R 5 &
A A A28 AR 2 T 2 W WA WA [ e 3 O A R I R
Z RS W - 1/ Mg e JUL I 3-35% il /4 1 94 B (IRS-1/
PI3K/AKt) {5 5 i I 4 35 1 12 R ARBTAT O, HLIX 263
3l 5 M R T AL AR O (AMPKO) BUE A 8 70 A
WEFEAE T RN =W R 4 O AT 3 i iR R E A
T-au/p38 22 S5 % K 1 8 (TNF-a/p38 MAPK)
A R T BR AR L-EA B A 18- H B K R A
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