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[ Abstract | Objective: To conduct a qualitative analysis on the chemical constituents of the aqueous
extract from raw Nauclea officinalis by using ultra performance liquid chromatography-quadrupole-time of flight-mass
spectrometry ( UPLC-Q-TOF-MS/MS) method. Method : Chromatographic separation was performed on Acclaim™
RSLC 120 Cycolumn (2.1 mm x 100 mm, 2.2 pm) with 0. 2% ammonium formate buffer salt solution-0. 2%
ammonium formate buffer salt methanol solution as the mobile phase for gradient elution. The column temperature
was maintained at 30 °C , and the analytes were determined by a positive and negative ionization electrospray mass
spectrometer with electro-spray ionization source. Result; The 47 chemical constituents including 26 indole

alkaloids, 15 organic phenolic acids and glycosides, 2 isoquinoline alkaloids, 2 triterpenes, 1 flavonoids and 1

iridoid glycoside were identified from the aqueous extract of N. officinalis or tentatively characterized by comparing
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their mass spectra information with those of reference substances and literature data. Nine compounds were reported
for the first time from N. officinalis, namely quinic acid, 3, 4-dihydroxy cinnamic acid, barbinervic acid,
nauclefiline, vanillic acid, 3, 4, 5-trimethoxy phenol, 3, 4-dihydroxy benzoic acid methyl ester, 2, 3-dihydroxy
benzoic acid amide and naucleactonin A isomers. Conclusion: In this study, the main chemical components from the

aqueous extract of N. officinalis were rapidly identified as indole alkaloids, organic phenolic acids and glycosides by

using UPLC-Q-TOF-MS/MS. Nine compounds were reported from N. officinalis for the first time.
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Fig. 1 UPLC-Q-TOF-MS/MS chromatograms in positive and hegative ion mode of sweroside and the aqueous extract of raw

Nauclea officinalis
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Table 1 Identification of chemical constituents of aqueous extract of raw Nauclea officinalis

. . RN U, am
IS tg/min B2 a2 &Y /IM-H]" YRS A S
(m/z)
1 1.36 C,H,0,4 %57 R quinic acid 191.056 2 127.040 2,109. 029 4,93.034 7 b
2 2.69 GCgH,0, iR resveratrol 183.065 0 165.054 1,147.043 7,137.059 9 b
3 3.15 C,;Hg0, 2,3- % HEH R 2 ,3-dihydroxybenzoic acid 153.019 1 108.021 6 b
4 3.26 CHO, 4t JFU R neochlorogenic acid 353.088 2 191.056 2,179. 035 4,135. 045 3 b
5 3.55 C,H40, 5 JLAS R protocatechuic acid 153.019 5 108.021 8,91.018 8 b
6 3.67 CiH;0, 2 )51 chlorogenic acid 353.088 6 191.056 3,179. 035 3,135. 045 1 b
7 3.90 CiH;z0 B4k JF R cryptochlorogenic acid 353.088 1 191.056 1,179.035 3,135.045 3 b
8§ 3.96 C,H,0, LR loganate 375.128 3 213.076 7,169. 086 9 b
9  4.01 CyHy 0 kelampayoside A 477.162 0 353.088 5,233.067 2,125.024 1 a
10 4.14 C,H 0, Xif #2 2 R hydroxy benzoic acid 137.024 4 108.021 8,92.026 9 b
11 4.46 CyH{O, 3,4- TR B AR 3,4-dihydroxycinnamic acid 179.035 0 135.044 9,92.994 3 b
12 4.47 C4H,0, 3,4- "R FLHE AR S 3 ,4-dihydroxybenzoic acid 167.034 7 152.011 0,108. 021 8,93.035 1 b
methyl ester
13 4.53 CyHyN,0y  naucleamide A-10-0-8-D-glucopyranoside 519.233 4 357.180 2,339. 169 7,160. 075 3 a
14  4.61 CyH,,0,4 5% F SEAT sweroside 359.133 9 283.071 6,125. 024 4,255.233 5 f
15 4.78 CyHyN,0,, naucleoxoside C 531.197 2 515.201 4,369. 143 9,353. 149 1 a
16 4.79 CyHyN,0,, nauclealotide B( nauclealotide C or nauclealotide D) 531.197 2 349.119 5,297.088 4,511. 176 0 a
17 4.87 C¢H,,0, 3,4,5-= P E KA 3,4,5-trimethyl phenol 183.066 2 151.003 8,139. 076 9,123. 008 7 b
18 4.88 CyHyN,05  naucleoxoside A (naucleoxoside B) 515.202 3 353.149 5,283.107 7,137.059 5 a
19 5.08 CgHgO, Fr B vanillic acid 167.034 9 135.045 1,108. 021 5,91.018 8 b
20 5.11 CyHyN, O 3-FRJ/NIEAR BEFF 3-epi-pumiloside 513.186 8 351.133 8,333.123 1,281.091 9 ¢
21 5.18 CyHy, 05 ¥ Bz 1 hesperidin 609. 183 4 455.119 5,179. 034 8,161.024 2 e
22 5.38 C, H,,0, 3,4- " W4 FE N MR 3 ,4-dimethoxycinnamic acid 209.080 8 191.069 9,177. 054 2,149. 059 3 b
23 5.42 CuHyN,0,,  5-B-carboxystrictoside 575.223 5 413.170 4,395. 159 9,343. 128 7 a
24 5.82 CyHyN,0,; naucleoxoside D( naucleoxoside E) 547.192 1 367.128 9,297. 086 8,158. 060 0 a
25  5.93 CyHN,0, 4 B naucleactonin B 351.133 8 321.123 1,259. 147 1,160. 075 6 a
26 6.04 CyHyuN,0p  J/NEAMREFF pumiloside 513.186 1 351.1319,333.123 3,281.093 2 ¢

27 6.75 ChHyN,0, 10-5 3 5 K % 16 4 P9 BE B (10-%5 2L 7 52 49 ) 10- 515.202 2 353.149 2,283.107 3,160.0752  a

hydroxystrictosamide ( 10-hydroxy vincosamide)

28 7.15 C4H,O0, B vanillin 151.040 5 123.046 6,110.983 5,92. 026 4 b
29 7.24 C,HyN,0, 3a,5a-tetrahydrodeoxycordifoline lactam 543.196 6 381.143 2,335.137 9,311. 101 6 a
30 7.84 CyHpN,0;  naucleamide E 339.170 5 321.159 3,303. 148 6,249. 138 1 a
31 8.04 CyHyuN,0; naucleamide A( naucleamide B) 341.185 7 323.175 2,305. 164 6,144. 080 6 a
32 8.09 ChHyN,0, I RIEEH naucleidinal 337.1545 293.165 0,185. 107 4 a
33 8.21 CyHygN,0p K 757645 LR strictosamide 499.207 1 337.154 7,267. 112 7,171. 091 6 a
34 8.38 ChHy,N,0;  BRIEERE D naucleactonin D 339.169 9 321.159 1,249. 138 0,171. 091 8 a
35 8.40 CyHypyN,0, nauclefiline 321.159 5 293.128 3,249. 138 6,109. 064 9 a
36 8.64 CiH,N,0, 54 % &5 nauclefidine 265.096 8 263.081 5,247.086 6 a
37 8.73 CyHypN,0; S C naucleactonin C 337.154 4 267.1127,171.091 5,144. 080 7 a
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[M+H]* wan
W tg/min G (2t /IM-H]" TR e
(m/z) 7
38 8.85 C,0H,,N,0; naucleofficine D 339.170 1 321.159 2,249.138 1,109. 064 4 a
39 9.19 CuHyyN,05  EIRAF vincosamide 499.206 7 337.154 0,267.112 2,171.091 2 a
40  9.24 C,H,N,0, 3-R-3,4- A F IR R AT MAK (3-S-3,4- A4 IR 4R 4T 334.1551 305.133 6,171.091 1 a
# Bk ) 3-R-3, 4-dihydroangustoline ( 3-S-3, 4-
dihydroangustoline )
41 9.76  C3H,O¢ 283,38,19«,23-PU 2 FE-12 -4 -28- L 55 i 28,38,19,23- 503.337 9  485.328 3,459.347 4 d
tetrahydroxy-12-ene-28-oxuronic acid
42 9.86 CyH\;N;0, AR TR 4T AR BE angustoline 332.139 4 316.110 4,288. 144 0,142. 066 2 a
43 9.89 CoH N,0; LM A naucleactonin A 319.107 5 275.082 4,172.040 6,144.045 4 a
44 10.18 C,,H;;N;0 3,14-dihydroangustine 314.129 6 299.106 0,171.056 3 a
45 10.74 CyHy 05 ) FR Y5 1R barbinervic acid 487.341 8 469.332 5,437.306 2 d
46 10.84 C H N,O;  IAEMEERE A [7 4 544K naucleactonin A isomers 319.107 4 303.112 0,171.090 3 a
47 11.13 C,,HsN;0 angustine 314.128 5 297.102 1,282.167 3 a
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Fig.2 Product ion spectrum of nauclefiline
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Fig.3 Product ion spectrum of isomers of naucleactonin A
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Fig.4 Product ion spectrum of quinic acid
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Fig.5 Product ion spectrum of 2,3-dihydroxybenzoic acid
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