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Chemical Components in Pinelliae Rhizoma by UPLC-Q-TOF-MS/MS

ZHAI Xing-ying, ZHANG Ling, LI Bing-tao, FENG Yu-lin, XU Guo-liang, YANG Shi-lin, JIN Chen”
(Jiangxi Unversity of Traditional Chinese Medicine, Nanchang 330004, China)

[ Abstract | Objective: To identify the chemical constituents of Pinelliae Rhizoma (BX) by ultrahigh-
pressure liquid chromatography coupled with electrospray time-of-flight tandem mass spectrometry ( UPLC-Q-TOF-
MS/MS). Method: Chromatograpic separation was performed on a shim-pack xR-ODS [ column (2.1 mm X
75 mm,1. 6 um) using a gradient elution program with mixtures of acetonitrile and 0. 1% formic acid-water as
mobile phases at a flow rate of 0.25 mL +min~'. UPLC-Q-TOF-MS/MS was developed for rapid and high-
throughput screening of the preliminary chemical profile of BX in positive ion modes. Result: Ninety chemical
components were found in BX, according to the accurate Charge-mass Ratio and the MS/MS data, retention time
of reference standard, references or databases, the fragmentation regularities of mass spectra. Eighty were
identified preliminarily, including 7 alkaloids, 8 poly-alcohols, 12 fatty glycerides, 5 flavonoids, 12
lysophosphatidylcholines (LPCs), 10 alcohol amines, 11 amino acids, 11 amides and 4 other type. Conclusion .
LPCs were first found in BX. Because BX has certain toxicity, it is found that BX contains LPCs by analyzing the
chemical constituents of BX, which can cause inflammatory reaction and neuronal myelin sheath loss and
degeneration. Therefore, the analysis of the chemical composition of BX can explain the causes of the toxicity and
provide a foundation for the basic research and quality control of the potency of BX.
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Table 1 Mass spectrum data of components which got by alcohol extract of raw Pinelliae Rhizoma

t [M+H]*
VEJ -2 e REN ‘ . % CYTRER A +)
/min S A BLiReN
AYBZE 1 0.62 RIS C5H5N; 136.061 1 136.061 77 -4.9 119[M+H -17]
2 0.69 fRiF CyoH;3N;0,  268.103 8 268.104 03 -0.9 136.061 3[ M +H —132]
25 19.74 LB Cy HysNO 318.279 1 318.279 14 -0.1 256.263 4[M +H -62]
90 44.38 2-jFLnLnE C,oH;sN 150.127 6  150.127 73 -0.9 135.103 6 [M + H - 15], 134.09% 5,
121.088 2[M + H - 15 — 14],120.080 0,
106. 065 3
31 21.42 ( 2R, 3S, 4S8, 6S )-2- CuHy,NO, 346.2952 346.29519 0 328.284 5[ M + H — 181,256.262 4[ M +
( hydroxymethyl )-6-( 2-hydro- H-18-90]
xytridecyl ) -3 ,4-piperidinediol
10 LI1 N-ZEMEH RS CgHyN 120.080 5 120.080 78 -2.3 103.053 9,93.069 4,91.054 0
82 40.76 N-Z F:HER: CgHy N 122.0959 122.09643 -4.3 107.0723[M +H -15]
R 76 36.41 WEREE CyHe, 0, 583.439 4 583.44158 -3.7  600.465 6 [ M + NH, ],257.248 2[ M +
H -326],133.085 6
77 36.47 dodecyloctaethyleneglycol ether Cyg Hgg Oy 539.4129 539.41536 -4.6 556.439 7[M + NH, ],371.226 7[ M +
H-168],257.246 3[ M + H - 168 — 114 ],
133.084 1
78 36.55 | hidbIR TRk CyHy, O 495.388 6 495.389 15 1.1 512.414 3[M + NH, ],327.202 O[ M +
H-168],257.248 6 [M + H - 168 - 70 ],
133.085 1
79 36.57 unknow C,, Hye O, 407.3354 407.336 72 -3.2  424.361 8[ M + NH, ],257.246 3[ M +
H-150],239.146 6[ M + H - 168],177. 112
5,133.085 0
80 36.58 I NHEEH ik C,, Hyy O, 451.3623 451.36293 -1.4  468.388 2[M + NH, ],283.173 1[M +
H-168],133.084 9
84 41.05 3, 6,9, 12, 15, 18, 21- C,HyO, 523.4193 523.42045 -2.2  540.447 4[M + NH, ],327.198 9[ M +
heptaoxapentatriacontan-1-ol H-196],133.084 9
85 41.09 WL |- pufik C,, Hyy O, 435.368 4 435.368 02 0.9  452.394 2[ M + NH, ],239.149 4[ M +
H-196],133.085 7
86 41.09 IR ROk Cyhe Hy, 0, 479.3959 479.39423 3.5  496.420 4[ M + NH, ],283.176 2[ M +
H-196],133.084 5
87 41.12 1-[ 2-hydroxy-3-( octyloxy ) C,,H, 05 391.341  391.3418 -2.0  408.368 3[ M + NH, ],285.274 3[ M + H-
propoxy ]-3-(octyloxy) - 106],195.120 9[ M + H — 196 ] ,133.086 6
2-propanol
BE iR 48 25.99 2, 3-dihydroxypropyl ( 9Z, CyHgO, 841.4423 841.44276 -0.5  858.467 7[M + NH, ],679.388 1[ M +
HmR 127)-9 ,12-octadecadienoate- H-162],517.335 2[M + H - 162 - 1627,
hexose-hexose-hexose 355.2840[ M + H - 162 - 162 - 162 ],
337.274 3[M + H - 162 — 162 - 162 - 18],
263.236 5[M + H - 162 - 162 - 162 - 18 —
741,245.226 0[ M + H - 162 — 162 - 162 —
18 -74 —187,163.059 3
53 27.04  Huhilv R TG G,y Hye O, 353.268 5 353.268 64 -0.4  335.256 3[M +H -18],261.221 9[M + H —
18 -747,243.211 4{M +H - 18 - 74 - 18],
56 27.60  2,3-dihydroxypropyl-9,12- Cy Hy O 679.387 7 679.38993 -3.3  696.411 8[ M + NH, ],517.335 2[ M +

octadecadienoate-hexose-hexose

H-162],355.284 0[ M + H - 162 - 162 ],
337.2743[M + H - 162 - 162 - 187,
263.236 S[M + H-162 - 162 - 18 =747,
245.226 0[M + H - 162 - 162 — 18 - 74 —
187,163.059 3
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gx1
N Iy [M+H]" - N
S [ aEL7] 3T — B2 ZREIETER (+)
/min SEAE LIS
59 28.45 2, 3-dihydroxypropyl ( 9Z, CyH,04 515.3221 515.32146 1.2 532.3459[M + NH,],497.053 2[ M + H —
12z, 152 )9, 12, 15- 18],353.268 2 [ M + H — 162 ], 335.258 8
octadecatrienoate-hexose [M+H-162-18],261.221 8 [M + H -
162 —18 —=74],243.2102 [M + H - 162 — 18 —
74 18]
61 29.01 3-hydroxypropyl  palmitate- C;, Hg, O, N 672.416 9 672.416 48 0.6 493.3378[M +H -179],313.274 4[ M +
glc-glucosamine H-179 -180],239.237 3[M + H - 179 -
180 =747 ,163.058 9
62 29.33 unknow CH, NO, 476.2717 476.270 15 3.3  433.232 1[M + H - 43],415.220 5[ M +
H-43-18],313.273 3[M + H - 43 — 18 -
102]
66 30.22  2,3-dihydroxypropyl (97)-9- C;;Hg 0, 681.404 1 681.405 58 -2.2 698.429[ M + NH, ],519.348 8[ M + H -
octadecenoate-hexose-hexose 162],357.299 4 [M + H - 162 - 162 ],
339.2893[ M + H — 162 — 162 - 18],
265.251 8[ M + H- 162 - 162 - 18 - 74 ],
247.242 1[M +H -162 -162 -18 =74 - 18 ],
163. 061 1
70 34.75 H W g s C, Hy O, 355.283 5 355.28429 -2.2 337.273 7[M + H - 18],263.236 7[ M +
H-18 -747,245.226 O[M + H - 18 - 74 -
18]
71 31.06 2, 3-dihydroxypropyl ( 9Z, CyHyOs 517.3353 517.337 11 -3.5  534.360 7[ M + NH, ],355.283 6[ M + H —
127) -9 ,12-octadecadieno- 1627, 337.273 0 [ M + H - 162 - 18],
ate-hexose 263.236 8[ M + H - 162 — 18 —74 ] ,245. 226 4
[M+H-162-18 -74 —18] ,95. 085 8
72 33.24 (25 )-2, 3-dihydroxypropyl C,sH 50, 493.336 9 493.337 11 -0.4 510.363[ M + NH, ],475.326 9[ M + H -
palmitate-hexose 187,401.289 2[ M + H - 18 —-747,331.284 0
[M+H-162],313.274 1[M + H - 162 —
181.257.249 5[ M + H - 162 - 18 - 38 ],
239.236 8[M +H -162 - 18 -38 - 18]
74 34.73  2,3-dihydroxypropyl (9Z7)-9- C,,Hs,0, 519.352'5 519.35276 -0.5 536.379 3[M + NH, ],357.299 5[ M + H -
octadecenoate-hexose 162],339.288 3 [M + H - 162 - 18],
265.2522[M +H - 162 — 18 —=74],247.242 4
[M+H-162-18 —74 —18],109. 100 5
47 25.85 2, 3-dihydroxypropyl ( 9Z, Gy HsO,,  677.376 8 677.37428 3.7  694.397 9[ M + NH, ],515.319 4[ M + H -
127, 152 )9, 12, 15- 162],353.268 1 [M + H - 162 - 162 ],
octadecatrienoate-hexose-hexose 261.2210[ M + H - 162 - 162 - 92 ],
243.209 6[ M + H- 162 - 162 =92 — 18],
163.058 6
81 40.62 Mk it o H,4 0, 331.284 1 331.28429 0.6  313.274 1[M + H - 18],239.236 6 [ M +
H - 18 —74],95. 085 3
W2 15 6.55 FEIEYY CyHyO,  565.1528 565.155 18 —-4.2  547.139 3[M + H - 18],529.130 7[ M + H - 18
~18],511. 121 O[ M + H - 18 —18 18]
17 12.48 K% C,sH,,0, 255.064 7 255.06519 -1.9  227.068 9 [M + H - 28], 199.074 7,
181. 066 0,152. 061 6,137.023 2
42 2212 7-WRFF3EE C¢H,, 04 285.0757 285.07575 -0.2 270.052 6[M +H -15]
51 26.57 HIEE A — S5 S B CoH,5 04 343.118 0 343.11762 1.1 207.064 4] M + H —136],135.043 5
49 26. 13 6-fiF KL E L EWi B CoH 4 0g 341.102 1 341.10196 0.4 219.065 2[M + H - 122],191.069 1[ M +
H-122 -28]
LB 50 26.21 LPC (18:3) CysHygNO, P 518.3226 518.324 12 -2.9 500.312 1[M + H - 18],184.072 6,104. 106 7
i AR 2
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#gxR1
N Iy [M+H]" - N
Ve~ 2= &y 737 — B TR (+)
/min SAE s E
52 26.90 Unknow CyyHyy N;O,P 640.342 9 640.341 62 2.0 622.337 1[M + H -18],556.302 7[ M +
H-18 -66],538.290 2[M + H - 18 - 66 —
18],337.272 7[M + H - 18 =66 — 18 —201 ],
188.091 8
54 27.11 LPC (16:2) CyHygNO, P 494.3219 494.324 12 -4.5 476.3129[M + H - 18],184.072 3,104. 107 2
55 27.38  2-hydroxy-5, 8, 11, 14, 17- C,4H,sNO, P 542.322 6 542.324 12 -2.8 483.247 6[ M + H -59],337.273 4[ M +
icosapentaenoyloxy ]  propyl-2- H -59 -146],146.981 5,104. 107 0
(trimethylammonio )
ethyl phosphate
57 27.86 3-{[ ( 2-aminoethoxy ) C,;H,,NO,P 478.293 9 478.29282 2.3 460.281 2[ M + H - 18],337.273 3[ M +
(hydroxy ) phosphoryl ] oxy | -2- H-18 -1237,306.278 7[M + H - 18 — 123 -
hydroxypropyl-9 , 31]
12-octadecadienoate
58 28.05 LPC (18:2) CyHsgNO, P 520.337 9 520.33977 -3.6 502.327[M +H -18],443.254 1[M + H -
18 -59],337.273 5[M + H - 18 =59 - 106 ] ,
258.109 7[M + H - 18 =59 - 106 - 79 ],
184.072 4,166.062 5,124.999 5,104. 106 7
63 29.35 3-{[ ( 2-aminoethoxy ) C, H,,NO,P 454.2914 454.29282 -3.1 436.281 4[M + H - 18],313.273 7[ M +
(hydroxy ) phosphoryl ] oxy | -2- H-18-123],282.279 0[M + H - 18 - 123 -
hydroxypropyl palmitate 31]
64 29.55  bis(N,N-diethylethanaminium) C,, HjxN;O,P 518.320 8 518.320 1 1.4 459.2476[M +H -59],313.273 1 [ M +
(1S )-2-acetamido-1, 5-anhydro-2- H-59 -146],146.981 2,104. 106 6
deoxy-1-[ ( R ) -hydroxy
(phosphonato ) methyl ]-D-glucitol
65 29.61 LPC (16:1) Co,HsyNO, P 496.337 9 496.339 77 -3.8 478.328 3[M +H -18],313.274 2[ M +
H-18 - 165],258.110 2[M + H — 18 -
165 -55],184.072 7,124.999 5,104. 106 9
67 30.64 3-1[ ( 2-aminoethoxy ) C,;H,,NO,P 480.308 9 480.308 47 0.9 462.297 6[ M + H - 18]1,339.289 2[ M +
(hydroxy ) phosphoryl ] oxy | -2- H-18 -123],308.296 6[ M + H - 18 -
hydroxypropyl-9 , 123 -31]
12-octadecenoate
68 30.85 LPC (18:1) CyxHs, NO, P 522,353 522.35542 -4.6 504.344 3[M + H - 18], 184.073 0,
124.999 7,104. 106 8
69 30.89  propyl2-( trimethylammonio ) C,gHs,NO,P  544.337 5 544.339 77 -4.2 485.2622[M +H -59],339.291 4[ M +
ethyl phosphate H-59 -146],104.107 3
75 35.15 LPC (18:0) CyoHsy NO, P 524.370 1 524.371 07 -1.8 506.385 8 [M + H - 18 ], 184.072 o6,
104. 106 8
BEffEdE 24 19.36 FoN-ZAMHE B C,¢HysNO,  274.273 6 274.274 06 —1.7 256.262 4[ M +H - 18]
40 21.82  N-(2,3-dihydroxypro- C,;Hy;5sNO, 302.268 6 302.268 97 -1.2 212.236 7[M +H -90]
pyl) tetradecanamide
35 21.73  2-(1-azepanylmethyl) - C,, HyyNO 322.311 322.31044 1.7 304.298 5[M +H -18]
1-vinyleyclododecanol
37 21.78 crucigasterin E C,gHy;;NO 280.263 9 280.26349 1.5 262.252 5[ M + H - 18],250.251 8[ M +
H-30]
38 21.78  (2S,3S,4R)-2-FHI-4-"% CyyH,yNO, 480.352 2 480.35309 -1.9 462.342 6[ M + H - 18],444.331 5[ M +

JE ke dk B-D-2EFLEE)

H-18-18],342.300 2[M + H - 18 - 18 —
102],206. 101 9[ M + H - 18 — 18 — 102 —
136]
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gk 1
N Iy [M+H]" - N
a3 S &L’} 43 F 3 — W2 ZREIETER (+)
/min S BB (E
39 21.80 2-GHE k4t 1,3- C,gHysNO,  298.2754 298.274 06 4.5 280.263 4[ M + H - 18],250.253 O[ M +
H-18-30]
41 21.98 5 4f C,sHyyNO,  318.299 6 318.30027 -2.1 300.290 1[M +H - 18],282.279 5[ M +
H-18 -18],270.278 5[M + H - 18 —30]
44 23.09 2-% H-1,3-= -k T CyHysNO,  330.336 9 330.336 66 0.7 312.3264[M +H -18]
29 21.41 AR C,gHyyNO,  302.304 6 302.30536 —2.5 284.294 8 M +H -18]
45 23.44 | oNPbEAk O EERE C,sHyyNO 286.310 4 286.310 44 —0.1 268.2998[ M +H - 18]
21 17.56 45 Cyo Hys NO 304.263 4 304.263 49 -0.3 286.252 4[M +H - 18]
30 21.41 K5 C,oHy, NO 296.294 2 296.294 79 -2.0 278.284 O[M +H - 18]
32 21.46 A C,, Hy; NO 332.293 9 332.29479 -2.7 314.282 8[ M +H -18],91.053 9
HHEEZE 5 0.71  N-(4-methyl-2-pentanoic C,,H,yNO,  262.1285 262.128 51 0 244,118 2[M + H - 187,234,132 2[ M +
acid ) -glutamic acid H-28],216.1226[ M + H-18 -28 - 18],
198. 111 4[M +H -18 =28 - 18 — 18]
6 0.76  (2R,3R)-5-ethoxy-2- C,,H, NO,  276.144 3 276.144 16 0.5 258.134 3[ M + H — 18] ,248.144 3[ M +
[ ( ethoxyacetyl ) amino ]-3- H-28]
methyl-5-oxopentanoic acid
7 0.76 N- Zhelk-L-22 2 1R C,;sHyNO,  288.216 288.21694 -3.3 270.2059[M + H - 18],210. 184 6[ M +
H-18-60],
8 0.76 &K% C,H,NO,  294.154 5 294.1547 -0.8 276.143 8[M + H - 18],258. 133 3[ M +
H-18-18],248.149 4[ M +H - 18 -287,
230. 138 3[M +H - 18 =28 —18],212. 127 7
[M+H-18-28 -18 —18]
11 1.14 %4 C,sH, NO,  328.1393 328.13908 0.7 310.128 5[ M + H - 18],292. 117 3[ M +
H-18-18],264.1229[M + H - 18 - 18 —
18]
13 1.46 3-FI2-ZEH g C, HyNO, 188.071 3 188.070 61 3.7 170.060 9[ M +H - 18]
14 4.99 + = kit H AR CsHyyNO,  272.2222 272.22202 0.7 254.210 9[M + H - 18]
36 21.73  N-[ (ke 3k ) 3L ] 4 CyHysNO,  330.263 7 330.263 89 -0.6 284.258 1[ M + H - HCOOH ],212.236 4
AR [M+H-HCOOH -72]
83 40.99 N-[ (T hef k) B3] 40 CH;3NO, 394.3322 394.33157 1.6 376.320 O[ M + H - 18],348.330 9[ M +
AR H-18-28],132.101 0
88 41.70 L H &K ChoHyy NO,  340.285 4 340.284 62 2.3 322.2757[M +H - 18],198. 146 3[ M +
H-142],180.139 3[M + H - 142 - 18],
168.173 9[ M + H - 142 -30],95. 084 3
12 1.30 J s oo C, H;NsO5 298.1156 298.1146 3.4 136.060 7[M + H -162],119.033 5[ M +
H-162 -17]
27 20.71 N-+ RN AR 258.242 3 258.242 76 —1.8 212.236 8[M + H - 46 ]
9 0.84 e H Ik C,oH,;N;04S 308.090 2 308.091 08 2.9 308.090 2[ M + NH, ],245.057 5[ M + H
-461,233.058 9[M + H - 46 - 58],
179. 048 3,162. 021 1,144.011 4,116.016 4
Tk e 24 4 0.68 2, 3'-dideoxy-3'-[ ( hydro- C,,H,;N,0,P 381.079 2 381.080 59 -3.6 363.174 4[M + H - 18],345. 163 0[ M +
xycarbamoyl ) amino ]-3, H-18-18],327.1553[M + H -18 - 18 -
dihydrothymidine5'- 18],297. 143 7[M +H -18 =18 —18 —=30]
( dihydrogenphosphate )
73 34.60 WIMFR £ B C,oHy, NO, 324.2892 324.289 71 -16 306.262 1[M + H - 18],245.227 5[M + H -

18 -61]
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gkl
N Iy [M+H]" - N
Ve~ 2= &y Vi e — B TR (+)
/min S EIRE
34 21.60 N-TF BREE 2 iR C,H, NO,  328.3202 328.32101 -2.5 310.310 7[M + H - 18]
22 17.93  N-(2-% 2. 3)5,8,11, 1 C,,H,,NO,  348.200 1 348.289 71 1.1 330.279 7[M +H -18],128.106 5
DY - Bk DU 0 TR M
46 23.69 N-(2-¥ 3 2 A %#)-5,8, C,3H,NO, 366.337 6 366.336 66 2.6 307.264 0[M +H -59]
LI, Y- e DU 0 T Tt e
19 12.75 N-(2-%2.3) -+ H M CpHyNO,  364.284 5 364.284 62 —0.3 346,274 6[ M + H - 18]
28 20.77 semiplenamide C,; HygNO, 362.304 8 362.30536 - 1.5 344.2943[M +H -18]
26 20.08  N-[ 1-} 32-75 5 15, 8, C,,H,,NO,  348.280 6 348.289 71 -0.3  330.278 7[M + H - 18],312.269 1[ M +
VL, PO - 5 70 A P e H-18-18]
23 18.58 1-ethyl-2-hydroxy-4-oxo-N'- C,, H;sNO, 346.275 346.27406 2.7 128.106 5[ M +H -218],110.095 7[ M +
palmitoyl-1, 4-dihydro-3- H-218 - 18]
quinolinecar-bohydrazide
16 8.76 5,8,11,14-+ F b ik C,s Hy7 NOg 526.3352 526.337 44 -4.3 508.3256[M + H - 18],364.284 2[ M +
H-162]
3 0.66 1, 4-anhydro-1-[ 5- C;sH,(N,0;, 365.108 365.109 18 -3.2 203.052 8[M +H -162],185.042 0O[ M +
carbamoyl-1-( 4-nitrophenyl ) - H-162 -18]
1 H-pyrazol-3-yl ] pentitol
HAthfk 18 12.48 KA1 CygH, N;O, 484.3159 484.31698 -2.2 466.303 8[ M + H - 18],298.237 5[ M +
&) H-18 -168]
33 21.48 agallochin C, Hy, 04 333.243 8 333.24242 4.1 315.286 7[M+H -18]
20 13.15 KA CysHys N3O 486.332 8 486.33263 0.3 468.3209[M + H -18],300.252 9[ M +
H-18 - 168],282.243 1[M + H - 18 —
168 — 18]
43 22.52 (25 )-2-( dodecylamino ) -3- C,, Hy, NO 320.294 7 320.294 79 -0.3 302.2827[M+H -18],91.054 2
phenyl-1-propanol
60 28.45 A — H g F CyH,0, 149.023  149.023 32 -2.1 121.028 3[M +H -28],93.033 7
89 42.66 —H R C,yHy 0y 391.283 4 391.284 29 -2.3 279.156 8 [M + H - 112 ], 167.032 5,

149.023 0

% R B 5 SCk R A — B Bk
T K AT RE A 2 A A2 LR 3. A [R] 32k 00 i
M2 H e 2 A A W, L5 UL IR 1, AR g 7 IR H i R
Ak G Wy S e R A B IBOAR A B L B L B
1,

3.3 W BN DB AL S 0 2L X 4R
EEW TG T, KR Z R E A m/z 184,
125 i 104 FRAEBF 7 85, 400 5 A 3 i #% g e IR
Bl Ak A 0, i T O VLl 2 05 I T 45 4 b 1) 98 1R S
V55 R B0AH 32 42 B BRI TR o m/z 184 S B R 5 141 55
JIEB AR % 422 It B A TR, m/z 125 F1 104 43 531 Ry m/z
184 k% C,H,N #ll HO,P WIFE A, g & H i
m/z 518.322 6,494.321 9,520.337 9,496.337 9,
524.370 1 v #8 & A7 3X SRR AR BF o 25 ] m/z
520.337 9 B & B R FFAE R A Ah iR A 502.329 3
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[M+H - 187,443.256 6 [M + H - 18 - 59 ],
337.2755[M + H - 1837,258. 110 8 [ M + H - 262 ]
495 £ 85 7 % 22 H,0, H,0-C,H,N, C;H,, NO,P,
€, Hy0,m/z337.275 5 N B 7 F Wi A 5
JOFL B A 2 42 B 8 %) 1, ER B A R H I R S A
SLFR AT m/z 337,275 5 g 3 R H v g 2k 2%
FERRE B, Rt AT HfE KT m/z 5200337 9 1
R 1V R Ay SISk TR, 54 0 BF 25 m/z 520.33 79 45
4 Ry ST 2 H YRk T 2 2 0 5 O 3 o g TR ik 1A 5 Tk
AHE $2 BT G ) 1, LA — 9% I % K W] B B 24 R AR
UL 4 H— T Bk A s 5 SR i AR —
B IR e X A £ B R RS R
LPC(18:2) . H3 4l 2 fifk A A 4 0300 37 00 5% g T DL 218
EY, AR 1,

3.4 PRECRE YRR IE B E R R &
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263.235 7 355.283 5
2452247
337.2719
Jis P . I YR | T L . L . L1k Lbbiw puro s
220 240 260 280 300 320 340 360 380
m/z

o o
o OH R ) P
5
NN o NMONIN cHo, N\ A\ -H,0
/ REACRES —

3 2,3-Dihydroxypropyl-octadecadienoate T & i 34 i i& 12 #1 MS?
Fig.3 MS?graph and the possible fragmentation pathway of 2 ,3-dihydroxypropyl-octadecadienoate

184.073 4
104.107 2 520.3379

502.329 3

125.000 1
258.1108 3372755 443256 6

150 200 250 300 350 400 450 500 550 600 650 700
m/z

0o
MNWNM AMMNMM/,\/\_\ NMMW(
i C H N
oo é\/\ // AN /\
-CH,NOP | O
" /9 0 c HO/I_40 o/\

WAAARAA P -CHN
NI - 1 o H‘M I A\ o, L
OH —l \ > o//\ /\_ .

-HO,P
OH \ /\_\

4 LPC(18:2) WEEMRM R FE M MS?
Fig.4 MS?graph and possible fragmentation pathway of LPC(18:2)

B (2- 34T /-1 ,3- 20 2 —F & AR H,0,1 4% F CH,O, [ 4 W % 1k & W vt N

MR JEBE 19 b ik LB . B 28 B B S T m/z phytosphingosine , H: — 2% Jit % £ §5 5 SC#k A 3R 18 &

318.299 6, i i) Peakview 1.2 —Z¢ [ f W B A3 ,/\Mfﬁl‘é‘lf%&T fiE 1) 241 % 72 0L 1A

Bomz TR ENIAAY, TR ITEAM N 5, MR ELENEZLLEY.

C, H,NO,, % B B F m/z 300.290 0,282.279 4, 3.5 EHEBEASVHAmME EEMNEEH

270.279 1 sl A E £ 2R 107 H,0.2 001 G MREN KA E Y, e £k 18,28,
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318.299 6
282.2794  300.290 0
|
270.279 1
|
1 Ll L | il
200 220 240 260 280 300 320 340 360 380 400 420 440
m/z
NH OH NH, o N_Hz (@)
VY\/VV\/V\/V _Ho MWNM/ HO M/\A/W\A/
-CH,0
I\{Hz (0]
5 Phytosphingosine T 8t i) 3L 1% 1% 12 f1 MS?
Fig.5 MS? graph and possible fragmentation pathway of phytosphingosine
46 , 53 BI%E B BE B X2k H,0,C0, COOH, [/ RFAE it 26128 5
B AT B E MR F R 17 B NH, {02 IS5 3 4 '
G 3 g B R B, DR HE T R B N Dy a7 S
NH, 2455+ m/z 262. 128 5, i 17 Peakview 216.122 8
1.2 G R TR m/z AR L2 T 1981129
REM T R A LA C,, Hyy NO, B 7 5% 7 43 il i 160 180 200 220 240 260 280 300 320 340

244,118 2[M + H - H,0],216.122 6[ M + H -
COOH, ],198.111 4[M + H - COOH, - H,0 ], [A Il
HEI AT BB H glutamic acid , HA& = 2% [ 1% K ] fig i) %4
ff IR W 6, AR A 7 ik S d R G W .
4 iHit5INE

Kol 2] A=k b B T ARS8
NREZALA W 12 MR H s Aw .5 4
HEER A A W, 12 A ¥ il s 19k IR A 25 4k & 9, 10
NEEALE 1 DNEERIEE W, 11 A B
KA GW 4 A HAMAG Y, 3L 80 MEAY .

b i e IR AR RS AL A W IR TE R b R

B, H R R S A 5 IS B A A 7 7R IR, A

Az B TIC w] & A 7 R H i B B FERT I 1 375 i 9%
JI kIR B2 A0 & Sy 2 2 B rh R By

Vs 1L 55 A T AL, R 3 1L B W T L AN T TR
STk AT TR MAE T o 2548 v i g I R i (RCO-) 25
Sy W5V I B it K A, 7 2B B U TR R S 95 i AR
0. H SR D i AR A, 45 5 v e T R
He i A VE AR L. 20 & W K &R 4 6 1 B AE 3l
Yt N A EAE Y b B BAE AT 1 5 25 4 P fF
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I
N
H O CH 0,
O
$ <
B 6 glutamic acid 7] g &Y ZLAR & 20 MS?
Fig. 6 MS? graph and possible fragmentation pathway of

glutamic acid

FE0 B SCHRARE - S Sk B e G ) 5 2%
et '™ B I A B R AE A LPC, BAE R 2
H*‘iﬂﬁ{ﬂﬂ@]lﬁk%fk%%ﬁ@ﬁﬁo

V¢ 100 4 T L 2 4 T LR o P i AR P i
WA LAY, B T B S RO R B v
A0 2 1l 25 BEAE T AT RE S X RS A K .

[ 5% 30k ]

(1] kil S5, S e, % e B R K I W
208 /N BT 5 1 - -2 56 RS ()] oh 254



[3]

[6]

[10]

[11]

[15]

[16]

ek, i SCAE R AR, AR R B TS XN R
S O TAEMEREEEAMRIT]. P2, 1988
(7) :18-19.

ZHANG Z H,ZHAO Y Y,CHENG X L, et al.

toxicity of Pinellia ternate ( Thunb. ) Berit.

General
in rat: A
metabonomic method for profiling of serum metabolic
changes[ J].J Ethnopharmacol ,2013,149 (1) :303-310.
Shin S, Park D, Jeon ] H, et al. Effect of Pinellia
ternata ,
Reproduct Toxicol ,2007 ,24 (1) .74.

ZHANG 7 H, ZHAO Y Y, CHENG X L, et al.

extract on fetal development of rats [ J].

Metabonomic study of biochemical changes in the rat
urine induced by Pinellia ternata ( Thunb. ) Berit. [J].
J Pharm Biomed Anal,2013,85(1) :186-193.

LI S L,SONG J Z,QIAO C F,et al. A novel strategy to
markers for the

rapidly explore potential chemical

discrimination between raw and processed Radix
Rehmanniae by UHPLC-TOFMS
statistical analysis[ J]. J Pharm Biomed Anal,2010,51
(4):812-823.

BB b M T2 R R D
& 2 B ,2005.

ALEFIEME. Active priciples of pinelliae tube and new
preparation of crude drug[ J].J Traditional Med, 1997,
14(2) .81-82.

FRBET, R0, R 2 R 2R R R A B B
FELI]. P BE 2 KB 4R B AR E i, 2002, 18
(5):291-292.

RMG AT, B S SRR R BT ]
B 24,2003,34(7) :593-594.

with  multivariate

1.2 Wi

KIELFVE. Isolation of L-ephedrine from “ pinelliae
tuber” chemical [ J ]. Pharmaceut Bull, 1978, 26
(7) :2096.

WA, JHHFIW. LR Rl vdb 2 4

#,2004,19(2) :90-92.

EBL, B atil, S, S P 2ok S E i o Y B
[J]. 22445 ,1995,30(8) :457-459.

2o, A AR, M Y. S B R A M A EE RS T AL
TLEAHT]. HEH 22 ,1990,15(10) :37-38.
Maruno M. Active pliciples of pinelliae tuder and new
preparation of crude drug [ J]. Wakan Lyakugaku
Zasshi, 1997 ,14(2) :81-88.

CHEN J H,CUI G Y, LIU J Y, et al. Pinelloside, an
antimicrobial cerebroside from Pinellia ternata [ J ].
Phytochemistry,2003,64 (4) :903-906.

WRaxify, BESRLL, i &9l , % . UPLC-Q-TOF-MS/MS fif
FENBAZG R K B2y B A2 oy [T] . vb e S92 36 07 31 =
e ,2018,24(15) :109-116.

o2 W 5 A, 2R . T UPLC-ESLOsbitrap-

[19]

[20]

(21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

25 B5 T M FEXEFFFRE Vol. 25,No.7
2019 4£ 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2019
%K ,2011,8(1) :15-19. MS 5 AR X G B0 A Wy B 23 AT (0] b [ S2 86 07

220 #,2017,23(20) :30-35.
W, o, RN, % T 4L o i
UPLC-Q-TOF-MS/MS Pl %5 55 73 4 [ T]. o [ 52 5
Jr 245 ,2017,23(14) . 1-11.

Gosettia I, Chiuminatto U, Mazzucco E, et al. Ultra-high-
high-

resolution mass spectrometry analysis of sixteen red

performance  liquid  chromatography/tandem

beverages containing carminic acid: identification of
by using principal
Food Chem, 2015,

degradation products component
analysis/discriminant analysis [ J].
167 :454-462.

FERE, E2, P A0, % B R R LC-
ESI-MS/MS Z#7r[ 7. v [ 5286 75 77 2% 44 75,2017 ,23
(19):90-93.

Chan E C,Yap S L, Lau A ], et al. Ultra-performance
liquid chromatography/time-of-flight mass spectrometry
based metabolomics of raw and steamed Panax
notoginseng[ J ]. Rapid Comm Mass Spectrom, 2007 ,21
(4):519-528.

Pedro A,Eva L,YANG Y, et al. The impact of exogenous
w6 and o3 polyunsaturated fatty acids on the induced
production of pro-and anti-inflammatory prostaglandins
and leukotrienes in Atlantic salmon head kidney cells
using a full factorial design and LC-MS/MS [ J]. J
Chromatogra B,2014,964 .164-171.

ZHANG Z H,ZHAO Y Y,CHENG X L, et al. General
toxicity of Pinellia ternate ( Thunb. ) Berit. in rat; A
metabonomic method for profiling of serum metabolic
changes[ J].J Ethnopharmacol ,2013,149 (1) :303-310.
Seefelder S, Schwerdt G, Freudinger R, et al. Liquid
chromatography/electrospray ionisation-mass spectrometry
method for the quantification of sphingosine and
sphinganine in cell cultures exposed to fumonisins[ J].J
Chromatogr B,2002,780(1) ;137-144.

RIS AT E L PR E 2 AL A W R B 4 B R B
TEWSEID]. ’ & B R4 ,2007.

GENG L,SUN H,YUAN Y, et al. Discrimination of raw
and vinegar-processed Genkwa Flos using metabolomics
coupled with multivariate data analysis: a discrimination
study with metabolomics coupled with PCA [ J].
Fitoterapia,2013,84 (1) :286-294.

TUEAE T, ST Y. LB e AR B TE 3 ik ok B
fEf o fE R LT 1. v [ 3l ik B 4 4 3K, 2006, 14
(12):1083-1086.

XU/NFE ER AL, i . VA Il O W R A TR IR K
BLA g LT ] A S g6 S B 2% A, 2005,22(4)
413-415.

[=REHE BWET]

- 183 -





