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Analysis on chemical constituents in Zetrastigma hemsleyanum by UPLC-Triple -
TOF/MS

ZENG Mei-ling, SHEN Nai-tao, WU Sai-wei, LI-Qun
The Fourth Affiliated Hospital of Zhejiang University School of Medicine, Yiwu 322000, China

Abstract: Objective To establish a quick method of ultra-performance liquid chromatography-quadrupole time-of-fight mass
spectrometry (UPLC-Triple-TOF/MS) for the analysis of compounds in Tetrastigma hemsleyanum. Methods The separation was
performed on the chromatographic column of Agilent Eclipse Plus-C;g (100 mm % 4.6 mm, 1.8 pm), and the mobile phase was
methanol (0.1% formic acid)-0.1% formic acid solution, with a gradient elution at a flow rate of 1 mL/min. The column temperature
was 30 C, and negative ion mode was used for TOF-MS. Results Fifty-one compounds were identified or tentatively characterized
based on the retention time and MS spectra. They are flavonoids, phenolic acids, phospholipids, glycolipids, benzenesulfoic acid, etc.
And the preliminary fragmentation rules of phospholipid, glycolipids, and benzenesulfoic acid were summarized. Conclusion The
results demonstrate that UPLC-Triple-TOF/MS method is novel, quick, and efficient for the identification of the compounds in 7.
hemsleyanum.
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Fig. 1 UPLC-Triple-TOF-MS base peak chromatogram of 7. hemsleyanum in negative ion mode
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Table 1 Identification analysis of each chemical constituent in 7. hemsleyanum

blpredicd RS AH 2/ .
&2 fp/min 1 6 TJRHE (m/z) AW
(mlz) (m/z) (X107
1 239 3531448 353.1453  C14HyOy -1.5 71016 4 (14), 101.024 5 (36), LFEZEHMF

161.043 3 (25), 207.086 8 (100),
353.147 1 (17)
2 297 3150724 3150722  C;3H 0o 0.8  108.023 4 (100), 109.030 6 (18), JiJLATH # Z Bi
152.012 1 (72), 153.018 2 (12),
315.072 3 (14)

3 343 3150723 3150722  C;3HiOo 0.5  108.022 9 (100), 109.030 4 (19), J5 LI 2017
152.011 4 (67), 153.018 6 (13)
4 414 461.1302 461.1301  CyoHy0p3 0.3 108.022 2 (15), 123.045 7 (11), 7 5/R-1-O-W:s fr 4 i 1

152.011 0 (61), 167.034 3 (100),  ZHHE
461.131 0 (13)

5 487 447.1144 447.1144  CgHy045 0.0  108.023 6 (15), 152.011 7 (100), Jit JLZSFR-1-O-WK I ol 3k
447.115 4 (47) ] e B I
6 646 5771355 577.1352  CyHyOm 0.6  125.024 3 (40), 151.039 4 (22), JRfeiF= Bk

161.023 7 (25), 203.069 7 (18),
205.049 7 (18), 245.042 9 (16),
245.081 6 (27), 256.037 2 (22),
281.039 7 (18), 289.072 0 (100),
339.068 2 (18), 407.078 7 (74)
7 743 5771356 5771352 C3oHxOpn 0.8 125.025 5 (46), 137.024 7 (16), JFfeH % Bk
151.040 1 (14), 161.024 4 (24),
175.040 1 (12), 203.071 9 (16),
205.050 3 (13), 245.082 3 (27),
256.036 9 (13), 289.072 2 (90),
339.088 7 (11), 407.079 4 (100),
425.089 4 (13), 451.103 3 (12)
8 817 5771357 577.1352  C30HyO1n 1.0 125.025 0 (53), 137.023 2 (19), JRiEH 2% _Fik
151.039 3 (21), 161.024 0 (26),
175.038 9 (21), 205.049 7 (21),
245.081 2 (28), 255.029 7 (18),
287.067 7 (18), 289.072 5 (97),
407.079 9 (100)
9 897 289.0719 289.0718  C;sH404 0.5  97.030 4 (23), 109.030 3 (88), JLEH
121.029 2 (26), 122.037 9 (17),
123.045 5 (100), 125.024 8 (42),
137.024 9 (45), 149.024 1 (23),
150.030 8 (19), 151.039 3 (47),
159.044 1 (40), 161.060 1 (28),
164.011 2 (21), 187.039 3 (39),
188.047 6 (17), 203.070 6 (40),
205.051 3 (19), 221.080 5 (21),
245.082 4 (19)
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417.140 2
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415.161 0
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577.136 2

725.195 8

755.207 1

595.1311

865.198 5

417.140 2
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415.1610
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C191_128011
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C32H38020
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C32H38019

C331_140020

C26H28016

33

0.1

3.8

1.8

32

4.1

1.1

125.024 7 (67), 161.024 1 (29),
243.028 7 (34), 245.044 1 (34),
261.038 3 (25), 287.055 4 (71),
289.071 2 (72), 407.077 0 (100),
413.088 9 (25), 425.088 3 (37),
449.088 8 (20), 451.103 9 (31),
543.094 6 (25), 575.122 3 (26),
577.138 3 (52), 695.145 6 (42),
713.157 4 (24), 739.172 2 (18),
865.208 6 (83)

59.016 9 (33), 71.016 9 (45),
89.026 5 (85), 108.021 8 (61),
123.044 3 (33), 125.023 0 (67),
233.064 6 (100), 293.086 4 (67)

135.044 3 (24), 136.053 2 (18),
151.034 0 (10), 195.066 2 (100),
270.008 4 (10), 431.156 8 (42)

71.019 3 (21), 101.024 7 (26),
113.024 0 (18), 161.044 4 (68),
269.102 1 (100), 415.160 8 (53)

271.025 0 (9), 299.020 5 (68),
300.027 4 (32), 301.035 5 (14),
446.087 6 (88), 595.134 3 (42),
741.197 7 (100)

122.979 9 (15), 125.025 4 (60),
161.023 0 (35), 175.016 0 (20),
187.045 8 (15), 203.075 6 (30),
205.153 4 (15), 245.085 0 (30),
254.964 7 (15), 287.038 2 (20),
289.071 7 (100), 407.076 9 (65)

255.030 0 (8), 283.025 5 (22),
284.033 3 (90), 285.040 6 (22),
430.091 9 (17), 579.139 9 (100),
725.202 0 (16)

299.017 9 (4), 313.035 9 (7),
314.044 3 (28), 315.053 2 (10),
460.103 3 (8), 609.153 1 (100),
755.211 8 (23)

255.029 5 (13), 271.024 7 (29),
300.028 3 (100), 301.035 3 (7),
595.135 0 (42)
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g1
Wy gymin E AL 1’%{ —GRH (ml2) o
(mlz) (m/z) (X107

19 2269 593.1512 593.1512  CyHj00;5 0.0 255.0303(19),283.0253 (100), 1LIZH-7-0-F 20 -3-0-7
285.040 8 (89), 430.092 4 (44),  ZHELF
431.100 9 (29), 447.095 6 (25),
593.155 8 (22)

20 2333 623.1629 623.1618  CyH3,046 1.8 270.015 6 (13), 300.025 9 (13), =M Z4=%-7-0-W 4=H#-3-0-
313.034 9 (100), 314.042 6 (13),  HZJHHTT
315.050 8 (95), 445.078 5 (10),
460.103 4 (49), 461.111 3 (53),
477.106 9 (43), 623.167 9 (30)

21 23.60 499.1817 499.1821  CyxH304, -0.8  161.097 2 (34),205.087 1 (100) 57 [} i 2 2 F iR -4-O- A b

TR AR

22 23.75 463.0885 463.0882  CyHyOy, 0.6  151.003 6 (8), 243.029 7 (15), Sl fz1¥
255.030 1 (31), 271.025 6 (71),
300.028 5 (100), 301.035 9 (55),
463.090 7 (9)

23 2446 579.1364 579.1355  CyHpsOys 1.5 227.035 0 (16), 255.030 3 (36), LIZSMYZEAHMELF
284.033 5 (100), 285.041 6 (19),
579.140 7 (24)

24 26.08 447.0939 447.0933  CyHyO1 1.4 227.0353 (73),255.030 6 (100), %8 zdEif
284.033 6 (66), 285.041 2 (25),
447.096 3 (17)

25 26.62 507.1149 507.1144  Cy3HyOp5 1.0 241.013 6 (16), 242.020 5 (24), T & 5-3-O-T %P+
258.016 7 (20), 270.016 2 (10),
273.040 8 (40), 286.010 7 (16),
301.035 7 (28), 316.059 4 (15),
329.030 5 (23), 344.054 9 (100),
345.062 5 (12), 507.118 2 (48)

26 27.88 447.0937 447.0933  CyHyOy 0.9  151.003 0 (52), 300.027 5 (60), il JZiF
301.035 6 (100), 447.094 5 (20)

27 2856 5352567 5352549  ChsHueO1p 3.4 129.103 8 (37), 171.080 9 (12), A4
189.066 3 (100), 205.097 3 (11),
318.151 2 (11), 318.181 7 (17),
361.155 7 (27), 405.146 2 (22),
491.268 5 (29), 535.259 1 (57)

28 29.05 431.0984 431.0984  CyHyO1p 0.1  151.004 0 (37), 257.045 7 (23), WIZ5M-3-O-F 21T
284.033 2 (39), 285.040 8 (100),
431.100 0 (14)

29 2928 301.0358 301.0354  C;sH;00; 1.4 62.993 0 (40), 65.007 0 (94), Hipz

93.035 5 (54), 107.014 4 (67),
121.030 1 (100), 149.022 5 (34),
151.003 8 (381), 161.016 5 (33),
162.998 7 (33), 178.997 6 (60),
245.303 2 (60), 301.034 8 (73)
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#R1
I te/min WL Shet Ay l%ff(, ST (ml2) &Y
(m/2) (mlz) (X107
30 3022 357.0619 357.0616 CgH,404 0.9  77.043 2 (45), 112.989 1 (11), HA&K
121.030 2 (100), 135.044 9 (5),
163.039 6 (28)
31 30.80 285.0415 285.0405 CysH;oOs 3.6 143.050 2 (10), 145.029 6 (10), LIZsP)
159.045 0 (10), 183.044 5 (10),
185.060 3 (11), 187.039 1 (14),
211.038 2 (9), 227.034 6 (11),
239.034 8 (10), 285.041 0 (100)
32 31.03 315.0510 315.0510 CyH,0, -0.1  63.026 5 (12), 151.002 7 (31), F#WEH
163.002 1 (12), 164.011 1 (20),
227.031 2 (12), 243.027 3 (12),
255.028 8 (12), 271.024 6 (20),
283.025 2 (11), 300.028 5 (100),
315.051 9 (23)
33 3532 7213673 721.3652 Ciy3HseOus 2.9  89.024 9 (10), 161.044 8 (10), =WilE A sRILFHIIA
235.082 6 (13), 277.217 7 (100),
397.136 6 (88), 415.145 9 (40),
675.368 2 (15)
34 3583 7213675 721.3652 Ciy3HseOus 24 89.025 2 (9), 119.035 8 (8), Z=HillE A sRIL MR
161.015 0 (7), 235.081 6 (11),
277.218 2 (100), 397.137 9 (82),
415.148 0 (34), 675.369 0 (12)
35 36.67 6773766 6773754 Cy3HssOu4 1.8 89.026 1 (5), 119.034 9 (4), ¥iK B
125.024 3 (4), 161.045 3 (5),
179.055 7 (5), 235.082 2 (9),
279.233 8 (100), 397.136 5 (67),
415.147 3 (31), 677.382 2 (11)
36 3734 265.1482 265.1479  CoHys048 1.1 79.960 2 (13), 96.962 1 (100), FEIERRME
265.148 2 (15)
37 37.67 4762784 4762783 CyHANOP 03 78959 9 (4), 140.011 1 (4), 1-linoleylglycero-2-phospho-
196.037 6 (12), 214.047 3 (2),  ethanolamine
279.232 7 (100), 476.279 7 (4)
38 37.99 4312203 431.2204 C,H;,0.P 0.3  78.961 8 (25),152.9957 (100) 1-linolenoyl-2-lysosn-glycero-
3-phosphate
39 3873 4522781 4522783 C,HLNO,P —04 78961 2 (4), 140.011 2 (3), 1-%E#-sn-TH yh-3- 12 2
196.037 8 (9), 255.233 4 (100) it iz
40 39.17 311.1690 311.1686 C;;Hx0:S 12 79.959 2 (6), 119.051 1 (12), 4-(1-methyl-decyl)-benzene-
170.002 7 (4), 183.012 0 (100),  sulfonic acid
197.027 4 (3), 311.169 5 (41)
41 40.04 4332359 433.2361 C,H;0.P -0.4  78.962 8 (18), 152.995 9 (100) RTS8 1R 117
42 40.58 4332359 4332361 C,H;0,P —04  78.9628(18),152.9962 (100) v mEtR I BENEER T 1A
43 4143 325.1842 3251843 Ci3H30;S 0.3 119.051 0 (9), 170.004 4 (4), 4-(2-dodecyl)-benzene-

183.012 1 (100), 325.185 6 (39)

sulfonate
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gE1
R L e — T (il fetm
(mlz) (m/z) (X107)

44 4222 4092357 4092361  CioHyO.P =09  78.962 9 (29), 152.996 5 (100), 1-palmitoyl-lysophosphatidic
2552329 (7) acid

45 4285 4352516 4352517  CyHuO.P  —03 78962 3 (25), 96.971 2 (4), WILBENEME
150.979 9 (4), 152.996 0 (100),
171.005 3 (4), 281.248 7 (3)

46 4396 3392000 339.1999  C;9H3,0sS 02 79959 5 (2), 119.051 2 (9), 4-(1-methyl-dodecyl)-benzene-
170.003 9 (4), 183.012 2 (100),  sulfonic acid
197.027 5 (2), 225.058 3 (2),
239.073 8 (3), 339.201 4 (46)

47 4497 3392002 339.1999  CoH3,0sS 0.8  79.959 5 (2), 119.049 3 (7), 4-(1-methyl-dodecyl)-benzene-
183.012 1 (100), 184.019 1 (18),  sulfonic acid 414
339.199 8 (60)

48 4691 981.5817 981.5792  CsHgOs 2.5 89.026 9 (1), 161.045 5 (2), 1,2-— W FRHE-3-0-(F 3B
179.056 0 (2), 277.217 2 (100),  F=EF 5 Hh
379.125 3 (14), 397.135 9 (39),
415.146 6 (9), 657.353 5 (14),
675.364 7 (9), 935.584 2 (10)

49 4832 4973474 4973484  ChHs0O, —2.0  85.030 9 (14), 99.010 5 (17), passifloricin C f7/EH)
111.009 1 (20), 129.019 2 (100),
141.017 3 (12), 349.310 5 (23),
497.348 3 (49)

50 48.69 2792330 2792330  CysH30, 0.2 W pR T

51 49.08 4993635 4993640  CyHs04 -1.1  75.022 7 (14), 99.010 9 (10), passifloricin C
129.019 8 (22), 363.326 5 (10),
499.366 0 (100)

52 50.13 7585439 758.5424  CuH,sNOy 2.0 89.027 0 (11), 119.036 6 (13), KEMKH I
179.055 6 (8), 225.221 8 (12),
271.227 8 (9), 278.248 7 (9),
296.259 5 (10), 532.475 6 (64),
550.486 8 (32), 712.543 0 (100)

31 EEE 14. 16, 17. 18. 19, 20. 21. 23. 25 F1 28 it

AR Sk AR = B O b S A
F ILERME RISy, AR, Ewy
(UE S B T R, SURT R R N i 125 70 =F
FERAR, #E = Rm P, af OS] [(M—
Glc—H] . [M—Rha—H] . [M—Glc—Xyl—H] -
[M—Rha—Glc—H] % 7851, Hr m/z 285.040 5.
m/z 301.035 6 Fl m/z 315.051 0 735 kL Z5Wy. Hih
Ep IBC i o A M < U i B UM = 00 P DR
22, 24, 26, 29. 31 Fl1 32 %58 M. &
OO MR MR AR S . I

I RT IR FRERZ B, e o SR
BRSO, R A5

I 6. 7. 8 Fll 15 TOF/MS )45 43 1 85 i
577.135 4, Uik AR H B OR AA
C3oH6012, 5 CHRRE 1 JRAE T 22 Mo 12X
— 3, FARYE TOF-MS 245 J1 25+ m/z 407.079 9+
289.072 5. 245.081 2. 125.025 0 %, 5 CikikiE)s
VR R A S, N R R
TIRAR, W10 5oy T RS T U 865.201 4, I AK
PRV HOREf 73 7 208 CusHasOrsr FHARHE TOF-MS

58
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TR BT miz 739.172 2, 577.138 3, 407.079 9,
289.072 5, 245.0812, 125.0250, #EM K J5ieiE =
=RAK, g9 Xt ELE, HEWTIE 9 LR .

3.2 EpEREE

2. 3, 4 F15 TOF/MS 4570 15 76, it
WA R SR X, AR gmnE e, i
B m/z 152.011 0 (C;H404) F11108.022 9 (C¢H40,)
B MR AR, m/z 108.022 9 HIREN
KGR, T m/z 152,011 0 BRIGAZ K m/z
108.022 9 B51, WLRESHIMBIZ ] 6E A JiU LA,
MR SCHRAS R A A R i), el 2 A 3
R LR R R, 6 2 B AR S0 TRV A
U 4 1 5 3 Sl 9 I A 7 R - 1-O-PR R W i 25
B R )L 2% R - 1-O- WK Wl v W% 5 ] 26 B i o AR 9
TOF/MS 553, W 11 S 12 22 1 DMEHEE, Y
g 11 AR R
P2y, ARHE Reaxys Bl k28, MG 11 Al
12 53 HE g F AR LAY 1-O-W P -O- 481 4 B
TR 2- F A -4 FE LD 1-O- IR Wi S A 2 BT

33 fg%

B AR I 38— SR R A e Y Ak
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