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Abstract: To analyze the chemical components of the tender leaves of Cyclocarya paliurus, a rapid qualitative analysis of
the chemical components of the percolation extracts of the tender leaves of Cyclocarya paliurus was carried out by
ultrahigh-performance liquid chromatography coupled with quadrupole-time-of-flight tandem mass spectrometry (UHPLC-
Q-TOF-MS/MS). Mass spectrum data were collected in the positive and negative ion modes, and MassHunter qualitative
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analysis software was used, according to the retention time and mass spectrum information of each compound, combined

with existing literature and mass spectrum databases, the compounds were analyzed for the fragmentation rule, 94

compounds were identified from Cyclocarya paliurus, including 29 flavonoids, 16 triterpenes, 25 organic acids, 24 other

compounds. The analysis results showed that the percolation extract of Cyclocarya paliurus contained flavonoids, organic

acids, triterpenoids, coumarins, amino acids, and other compounds, and malic acid, hesperidin, rosin, 6,7-dihydroxycoumarin,

6-methylcoumarin, 5,7-dimethoxycoumarin are found in Cyclocarya paliurus for the first time. This study can lay a

foundation for further clarifying the material basis of Cyclocarya paliurus. It provides a theoretical basis for the

development of relevant products of Cyclocarya paliurus.

Key words: Cyclocarya paliurus tender leaves; percolate the extract; chemical constituents; ultrahigh-performance liquid

chromatography coupled with quadrupole-time-of-flight tandem mass spectrometry (UHPLC-Q-TOF-MS/MS)
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Table 1 The secondary mass spectrometry fragments information in Cyclocarya paliurus percolate in positive and negativeion mode
A% FE min) ST TR ) SIMSHHEREF 15 L
nxR o pe kglmm) o grey — - - N MS/MSHHIERE R B =
ERRS:N SO PNSE R22(ppm)
" . TREERT )
AHRE 1 1588  C,HOs [M-H] 135.0299  135.0299 0 59.0137,135.0276 (Threonic acid)
- SEARLERT )
2 1707 CHOs [M-H] 133.0148 133.0142 4.5 71.0132,133.0117 (Malic acid)
. 85.0280, 87.0071, 111.0077, SRR
3 1843 CH0;  [M-H] 191.0197  191.0197 0 191.0170 (Isocitric acid)
) PR !
4 2406 CHO,  [M-HI 1910197 1910197 0 111.0075, 173.0067 (Citric acid)
59.0130, 73.0272, 87.0074, IR
5 4689 GH,0, [M-H] 205.0352 205.0354 -1 205.0320 (Homoisocitrate)
. 69.0337,71.0122, 95.0122, B TR
6 4178 C;HO; [M-H] 169.0143  169.0142 0.6 123.0065, 125.0222 (Gallic acid)
- KAAER
7 9513 C;HO, [M-H] 137.0248  137.0244 29 65.0383, 93.0325 (Salicylic acid)
. JFLAS R
8 10817 CHO, [M-H] 153.0195 153.0193 1.3 53.0384, 109.0227, 153.0165 (Protocatechuic acid)
_ 3-0-% & B4 e iR
9 12734 CHOy [M-H] 337.0909 337.0929 5.9 137.0216, 163.0375, 191.0527 (3.0-Coumaroylquinic acid)
_ 79.0543, 89.0378, 106.0405, )1 2l
10 13612 CGHO,  [M-H] 179.0358 179.035 45 134.0344, 179.0318 (Caffeic acid)
_ 135.0424, 173.0422, 179.0335, 3-mmEEZE TR
11 13791 C,H;0y  [M-H] 353.0832  353.0878 -13 101.0527 (Chlorogenic Acid)
_ 4-TIMEREZS TR
12 15.631 CyH;g0y  [M-H] 353.0879  353.0878 0.3 93.0326,135.0422, 191.0532 (Cyclohexanecarboxylic acid)
. 5-Minnf s Rt
1318392 CigH;s0y  [M-H] 353.0871  353.0878 -2 93.0323, 191.0525 (Neochlorogenic acid)
. 55.0177,57.0340, 59.0133, e
14" 19619 C;H;0s  [M-H] 173.0454  173.0455 0.6 69.0331, 173.042 4 F£ EL{% (Shikimic Acid)
_ 89.0389, 93.0328, 103.0540, B g
15 20284 C,H,,0, [M-H] 193.0482 193.0506  —12.4 117.0327, 145.0074 (Ferulic acid)
16" 20.846 CyH O, [M-H] 163.0401  163.0401 0 93.0325, 119.0478, 163.0371 X 75 152 (P-Coumaric acid)
_ 79.0166, 81.0340, 95.0135, THRD
17 21247 CgH,)0s  [M-H] 197.0553  197.0528 12,6 97.0288. 125.0221 (Syringic acid)
. . 71.0123, 73.0275, 87.0078, e
18" 22.687 C,H;,04 [M-H] 191.0565 191.0561 2.1 127.0365. 191.0529 Z= 7% (Quinic acid)
. 3,4-0- Wik BE s T ER!
19 33186 CyHy0,,  [M-H] SIS.1131 5151195 —124  173.0421,179.0319.190.0526 (34 5 1yt laninate)
. . _ 173.0451,179.0314, 191.0568,  1,3,5- =MNmEREZs TR (1,3,5-
HHLRIE 20 47613 CyyyOr5 [M-H] 677.1535  677.1512 3.4 353.0833 Tricaffeoylquinic acid)
21" 55683 CiH Oy [M-HI"  359.0774 359.0772 0.6 109.0291, 359.0724 #1% 7 % (Rosmarinic acid)
22" 103907 C;gHy0, [M-HI 2772171 2772173 —0.7 2772131 oM JBR (a—Linolenic acid)
. -4 T R
23 4388 C,H; 0, [M+H] 3551022 355.1024 0.6 135.0479, 163.0428 (1-0-Caffeoylquinic Acid)
24" 51751 CgHO, [M+Na]"  191.0316 191.0315 0.5 121.0290 R (Vanillic acid)
. PR )
"
25 69.610 CyH;,0, [MINH," 2742742 274.2741 0.4 57.0703, 71.0854, 85.1019 (Palmitic acid)
, . - 57.0333, 83.0123, 109.0272 ()-FEEFILEER[)-
A ~ ) 2
HER 267 7706 CiHLO;  [M-H]T 3050667 3050667 0 125.0219, 137.0218 Epigallocatechin]
. 93.0324, 105.0340, 123.0424, e .
27" 19279 C;sH;,04  [M-H] 289.0715 289.0718 -1 137.0239, 139.033 0 JLZ# (Catechin)
108.0180, 133.0265, 147.0056 o o
£l ’ i ,\-3-0-‘/‘", 3 i [14]
28 24.665 C,H, O3  [M-H'  479.0832 479.0831 0.2 201.0190, 214.0205,271.0174, (éﬁfﬁin_}&;ﬁﬁ ide)
316.0211,317.0198 ¥
. . 107.0121, 109.0254, 121.0273, T .
29" 26931 CisH, 0,  [M-H] 301.0356  301.0354 0.7 151.0013. 2710283 Hit i 2 (Quercetin)
. 151.0014, 178.9955, 255.0243, Seff iz U516
30 27.945 GyHyOp  [M-H] - 463.0827  463.0882  —11.9 57y 4513 3000232, 301.2371 (Isoquercitrin)
. Wik Rz 3R -3-O- R A W R
31 28.636 C,H; 0,3 [M-H] 477.0620 477.0675 -11.5 151.0001, 175.0224, 301.0302 (Quercetin-3-O-a—D-glucuronide)
_ 255.0254, 271.0206, 272.0243, Wit -7 A Lo
32 28891 CHy0, [M-H] 463.0828  463.0882 117 300.0229 (Quercetin 7-glucoside)
101.0224, 178.9962, 243.0253, 4 LRI
33 29139 C,Hy0,, [M-H]® 463.0826 463.0882  —12.1  255.0296,271.0249, 300.0276, (Hiperoside)
301.0267, 302.030 2 p
. i1 2%-3-0-0— L—FT A D)
3430868 CyHiO, [MH 4330719 4330776 132 150.9979,271.0203,301.0260 WP 3-O-aL-IHrfifit e

(Quercetin-3-0-a—L—arabinoside)
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A% RS t(min) ST R T ) SIMSHHERE I 5 WL A
R = tmin T — - — MS/MSHHIERE R 1E B e EY)
BRSNS i%2%(ppm)
. 227.0306, 228.0349, 255.0264, 1128 1 -3-O- i1
35 31175 GOy [MAH]T - 447.0874 447.0933  ~132 258.0314, 285.031 4 (Kaempferol-3-O-glucoside)
s . . 105.0346, 119.0476, 123.0443 A0
2% - _ ’ ’ )
HER 367 31431 CuHpO;  [M-HIT 3030495 303.051 49 1250226, 145.0274, 151.0385 (Dihydroquercetin)
. 93.0315, 119.0477, 145.0266, Tl Fz 2 -7-O- A B R
37 32964 CyuHyOy  [M-H]T 447.0870  447.0933  -14.1 149.0220, 177.016 0 (Naringenin-7-O-glucoside)
~ 65.0022, 83.0124, 109.0265, Ptz
38 34268 CiH 0y  [M-H] 317.0260 317.0303  —13.6 137.0215 (Myricetin)
. ~ B = A
39° 37.14 CyH,0,, [M-H] 431.0931 431.0984  —12.3  228.0347,256.0296, 285.0326 (Afzelin)
_ 59.0132, 135.0053, 151.0026, YRR R -S- AT
40 37.379 CylyOp  [M-HT 4310930 4310984 125 227.0311 (Genistein-5-glucoside)
~ 4"- 2 B PTAR ST
41 47434 CpH,,0,, [M-H] 473.1024 473.1089  —13.7 59.0146, 255.0264, 285.0320 (4"-O-Acetylafzelin)
. _ 161.0255, 227.0306, 272.0249, o .
42" 47758 C;H,,0,  [M-H] 329.0660 329.0667  —2.1 3000222, 3130322 £y 4% % (Tricin)
_ 119.0107, 135.0086, 211.0376, IS
43 49804 C;sH,;0s [M-H] 285.0369 285.0405  —12.6 3550299 (Kaempferol)
- 91.0179, 117.0312, 145.0261, iz U
44 52224 C;H,05  [M-H] 271.0609 271.0612  —1.1 159.0409. 187.036 6 (Naringenin)
_ 121.0283, 134.0353, 135.0422, R
45 57.098 CH,0, [M-H] 301.0717 3010718  —0.3 169.0336 (Hesperetin)
1125 )-3-0-a—L—(3- ] X-p- A
- - 2R ) Y[ Kaempferol 3-
46 59.024 CyHy0,,  [M-H] 577.1290 577.1346 9.7 145.0272, 163.0368, 285.0353 0oL (3-trans-p-coumaroyl-
rhamnopyranoside )]
. " (H)-BEFILAFEY[(+)-
47" 7525 CH,0;,  [M+H] 307.0815  307.0812 1 139.0421 Gallocatechin]
48" 13382 C;H\, 04 [M+H]"  291.0866 291.0863 1 139.0424, 147.0480 (-)-FR LA Z [(-)-Epicatechin]
Wt 2:-3-0-D- LI A A5 0~
49 23722 C,Hy, 0,53  [M+H] 481.1000 481.0977 4.8 273.0461, 319.0532 (Myricetin 3-O-f-D-
Galactopyranoside)
LIS 3-3-O-p— i e e 1 iRt
50 33.184 CyH;0,, [M+H]"  463.0932 463.0871 13.2 287.0582 (Kaempferol-3-O-
pB—glucuronoside)
. AR B2 -7 - F A A R R )
51 38350 Cp,H, 0, [M+H] 4771075 477.1028 9.9 153.0200, 287.0575 (Luteolin 7-methylglucuronide)
N AR
52 40243 CH,,04  [M+H] 289.0703 289.0707  —1.4 83.0167, 135.0477 (Dihydrokaempferol)
7-0- AL R BT
5356977 CigH, Oy  [M+H]  303.0855 303.0863  -2.6  117.0320,145.0285, 163.0331 L L)
(Sterubin)
125 H3-3,7-—-0-0—L-
54 60446 CyH;0p,  [M+H]"  579.1650 579.1708 -10 129.0541, 287.0627 T
(Kaempferitrin)
s . 509.3316, 609.4230, 671.3817, FHEMITFZ18- Li C(Cyclocarioside
=iliZE 55 66455 CyHyOp3 [M+COOH] 8154711 8154798  —10.7 771.4723. 8154710 Z18-Li C)
FHAERMIFF-Li[(20S,24R)-
epoxydammarane-(38,12/8)-25-
56  71.176 CuHgO,, [M+COOH] 785461 7854693  —10.6 477.3780, 609.4226, 741.4624, hydroxyl-12-O-
785.4610 )
o—L—arabinopyranoyl-3-O-
o—L—arabinofuranoside]
TFHEMIHQ-Qin[(24R)-12,20-
dihydroxy-24-hydroperoxy-3,4-
57 753  C;;Hg Oy, [M-H] 679.3965 679.4058 -13.7 603.3963, 639.4408, 679.3989  seco-dammara-4(28),25-diene-3-
oic acid 20-O-(5-O-acetyl)-
o—L—arabinofuranoside]
FFARMIFFN-Cui[ (20S,24R ) -
. 477.3773, 609.4194, 755.4784, (34,128)-20,24-epoxydammara-25-
58 76.655 CyHy0y; [MFYCOOH] 799.4765  799.4841 93 799.4765 0l-12-0O-f—-D—quinovopyranosyl-3-
O-0—L—arabinopyranoside]
kW4 Z10[Dammarane-
. 494.3838, 626.4224, 771.5400,  (20S,24R,25)-penthydroxyl-11-0-
59 78.385 Cyty 0,4 [MHCOOH] 859.4973  859.5061  —102 793 6733 §14.4968,815.4978 f-D-quinovopyranosyl-3-O-(5-O-
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64 96689 CiHyOy  [M-HI 6213942 6214003 9.8 489.3536,5233233,505.9477 008 " L 190
L—arabinopyranoside]
. 20— 2L TR
65 98308 CsH,O, [M+COOH] 5173527 5173535  —1.5 473.3576, 517.3470 (2a-hydroxyursolic acid)
66 99.962 CyHgOy  [M-HT 6354094 635.4156 -9.8 489.3518 FFERMIFF 111 Cyclocarioside I11)
67 10032 CyHyOg  [M-HT  603.3893 6033897  —0.7 471.3426, 521.3055 FHEAMIFFII( Cyclocarioside 1)
FHERMITFZ19[(208,24R ) -
epoxydammarane-(3a,11a)-25-
=i 68 76.813 CuH,0,, [MANH, 8305244 8305260  —1.9 772.5202, 830.5244 hydroxyl-11-O-
p—D—glucopyranoside-3-O-(5'-O-
acetyl) -o—L—arabinofuranoside]
FERITFC(208,24R)-
epoxydammarane (38, 123)-25-
69 93215 C,H,0,; [M+NH,]"  800.5211 800.5155 7 652.4207, 742.5142, 800.5211 hydroxyl-12-O-
a—L—arabinopyranosyl-3-0-(5'-O-
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Fig.2 Mass spectra and possible fragment pathways of 3-caffeoylquinic acid in negative ion mode
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Fig.3 Mass spectra and possible fragment pathways of hiperoside in negative ion mode
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Fig.4 Mass spectra and possible fragment pathways of cyclocarioside H-Cui in negative ion mode
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