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Establishment and application of 72 alkaloids database with high
resolution mass spectrometry
TANG Xiaoqin, ZHAO Jian, HE Liying, GAN Yuan, ZHOU Chunyan, CHENG Li, QIN Mei
( Chongqing Center for Disease Control and Prevention, Chongqing 400042, China)

Abstract; Objective The high resolution mass spectra database of common alkaloids were established and applied to
the automatic screening of poisoning samples. Methods The accurate molecular mass and appropriate collision energy
of each alkaloid was obtained by injecting alkaloid standard solutions into the () exactive mass spectrometry directly or
separated by high performance liquid chromatography and mass spectrometry analysis. The chromatographic analysis was
performed on a HSS T3 column (2.1 mmX 100 mm, 1.8 wm) by gradient elution using methanol and 5 mmol/L
ammonium acetate containing 0. 1% formic acid solution as mobile phase. The secondary mass information of alkaloid was
collected in positive electrospray ionization and targeted-selected ion monitor-ddMS® mode. The mass spectrometry data
were applied to the automatic screening of actual samples. Results The mass spectrometry database of 72 alkaloids were
established containing the theoretical accurate molecular mass, retention time collision energy and fragment ions. The

multiple alkaloids in actual samples were locked rapidly by automatic screening with the mass spectra database.

Conclusion

poisoned food sample.

This method is simple, fast, accurate and suitable for the rapid automatic screening of alkaloids in
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Table 1 Mass spectra database of 72 alkaloids

e CAS St Iﬁﬂi’e%aﬁi iiﬂﬂﬁi‘% Gﬁ%’%ﬁj‘ ﬁﬂi FET FEF 2 pisteA¢i:bs)
[M+H] [M+H] [4]/min AE 2%/ ppm
A B 63-75-2 CsH;3NO, 156. 101 9 156.102 0 1.35 65 81.0342  113.060 2 0. 70
I\ 494-52-0 CioHN, 163.123 0 163.123 0 1. 68 55 118.065 4  146.096 4 0.43
JFR BB 299-42-3 C,oH,sNO 166.122 6 166.122 7 5.20 10 148.111 9 — 0.18
AR 5 90-82-4 C,oH,5sNO 166.122 6 166. 122 8 5.37 10 148.112 1 149. 115 4 0.96
P 87-52-5 CyHLN, 175.123 0 175.123 0 5.34 10 130. 065 1 — 0.11
A0 58-55-9 C,HgN,0, 181.072 0 181.072 0 6.07 60 124. 050 5 96.0556  -0.28
AL A 83-67-0 C,HgN,0, 181.072 0 181.071 9 5.16 70 108.0556  138.0662  -0.50
REE NEE 92-61-5 CoHg0, 193.049 5 193.049 5 8.10 50 133.028 4  178.026 1 -0.36
ERZEF 92-13-7 C,;H;gN,0, 209.128 5 209. 128 3 3.66 60 163.123 0 95.060 4  -0.81
W SR B 442-51-3 C3H,N,0 213.102 2 213.102 0 7.08 60 198.078 6  170.0838  -0.89
Ve A 102518-79-6  C;sHgN,0 243.149 2 243.149 0 6.15 65 210.0913  226.1226  -0.95
HEER 486-90-8 C,5Hy,N,0 245.164 8 245.164 8 1.61 53 98. 096 7 — 0. 00
LR Bk 6882-68-4 C,sHy,N,0 249.196 1 249.195 8 4.37 90 84.080 8 120. 080 8 -1.52
TS 519-02-8 CsHyuN,0 249.196 1 249.195 9 3.99 90 148.112 1 110.096 4  -0.80
TR, 479-18-5 C,oH N0, 255.108 8 255.108 7 6.13 52 181.0720  124.0505  -0.47
FAL B, 16837-52-8  C,sH,,N,0, 265.191 0 265.191 0 4. 80 60  208.1335  247.1805  -0.04
& St 87-00-3 C,sH, NO, 276.159 4 276.159 1 5.70 50 124.112 1 142.1226  -1.30
7 It 2, 57-47-6 C,sH, N5 0, 276.170 6 276. 170 2 6.35 10 219.1128  162.0913  -1.52
HHBRUAR 94-62-2 C,;H,yNO, 286. 143 8 286. 143 5 12.78 35 201.054 6 135.044 1 -0.98
nehiHE 57-27-2 C;HgNO,4 286. 143 8 286. 143 4 12.77 65 165. 069 9 155.085 5 -1.29
SR, 84-26-4 CsH;3N,0 288.113 1 288.113 2 9.57 66 273.089 7 169. 076 2 0.07
Jin 2% b A 357-70-0 C,,H,, NO, 288.159 4 288.159 0 4.63 35 213.0910  231.1016 -1.46
B[ FE 51-55-8 C,;Hy3NO, 290. 175 1 290.174 5 6. 68 50 124.112 1 93.069 9 -1.96
AIRFA 76-57-3 CsH, NO, 300. 159 4 300. 159 2 5.25 60 165.0700  199.0754  -0.60
AT 518-17-2 CoH;;N,0 304. 144 4 304. 144 5 7.59 27 134. 060 1 161.071 0 0. 20
REE 51-34-3 C,,Hy NO, 304.154 3 304. 154 0 5.69 30 138.0913  156.1019  -1.02
G N 50-36-2 C,,H, NO, 304.154 3 304.154 0 7.56 30 182.117 6 — -0.92
Y= 55869-99-3  Cj;H;NO, 306.170 0 306. 170 0 5.95 44 140.106 8  122.0966  —-0.10
Al 1358-76-5 CyHyN,0 307.180 5 307. 180 7 6.42 63 180.080 8  220.1120 0.55
F A 115-37-7 C,oH, NO, 312.159 4 312.159 0 7.21 15 58.0651  249.0910  -1.25
S AT 76-42-6 C,3H, NO, 316. 154 3 316.154 2 5.59 33 208.146 4 256.133 1 -0.38
FH IR AR B 25 T 155-41-9 C,sH,yBrNO,  318.170 0 318.169 5 5.89 55 152.107 0 — -1.54
FAW; 509-15-9 CyHy,yN,0, 323.175 4 323.175 1 6.22 50  236.106 7 70. 065 1 -0.90
SRR BN 129-51-1 CpHyy N5 04 326. 186 3 326. 186 0 6.03 40  223.1230  208.0757  -0.80
B IR 115-53-7 C1oH;NO, 330. 170 0 330. 169 6 5.58 50 181.064 8  239.0703  -1.00
AR 5578-73-4 CyH3NO, 332.091 7 332.091 6 7.34 53 274.0862  304.0967  -0.45
+HT 57-24-9 Cy HyN,0, 335.175 4 335.175 0 6.51 70 184.0757  156.0808  -1.13
INBERK 2086-83-1 CyH,;NO, 336.123 0 336.122 9 7.29 43 202.0967  320.096 1 -0.42
2R B 3621-817-3  CyHyNO, 339.138 7 339.138 6 8. 44 40 323.1152  294.1125  -0.12
LU S i 90-69-7 Cy,Hy,NO, 338.2115 338.2112 8. 84 35 216.1383  200.1434  -0.65
B 58-74-2 CyHy NO, 340.154 3 340. 154 2 6.98 43 202.0861  324.1229  -0.26
LGB E 1354-84-3 C»,Hy;NO, 344.258 4 344.258 1 5.90 70 58.065 1 — -1.02
EVE 34N 34316-15-9  C, H;NO, 348.123 0 348.123 0 7.56 38 332.091 6  304.0968  -0.20
HT 7689-3-4 CyoHgN,0, 349.118 3 349.118 3 10. 65 40 305.128 4 249.102 2 0.03
EL 5T 3486-67-7 C, HyNO, 352.154 3 352.153 7 8. 84 43 336.1230  308.128 1 -1.82
18T BB 480-54-6 C13H,sNOg 352.175 5 352.175 5 6. 00 46 120.081 0 138.091 3 0. 06
JECBA] 130-86-9 CyoH g NO; 354.133 6 354.133 2 7.88 42 189.078 4  149.0597  ~-1.10
DL-IEWIRZE  2934-97-6 C, HysNO, 356. 185 6 356. 185 3 7.99 35 192.1019  165.0910  -0.93
TIRA 149-64-4 Cy HyyBrNO,  360.216 9 360.216 4 7.99 40 138.0913  194.1539  -1.39
FABHRE 38748-32-2  CyHy, 04 361. 164 6 361.163 7 9.72 47 105. 069 9 119.085 5 -2.30
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10-F2 HE 5l 19685-09-7  CyH;sN, 05 365.113 2 365.113 2 7.91 35 321.1223  265.097 1 -0.11

i B RA KA s 477-30-5 Cy HysNO; 372.180 6 372.180 5 6.92 32 310.120 8 340.154 3 -0.03
AR 357-57-3 CpHyN,0, 395.196 5 395.196 7 6.31 50 244.096 9  324.123 0 0.33
A% 64-86-8 CyH,sNOg 400. 175 5 400.175 6 7.91 32 310.1203  282.125 1 0.27
IRATIT 128-62-1 C,, H,;NO, 414.154 7 414.154 5 8.23 30 220.096 8  353.102 0 -0. 46
REHE 518-28-5 CyH,, 04 415.138 7 415.139 0 8.31 10 397.128 2  247.060 1 0.58
L L—BELE  466-26-2 CpHyoNOg 438.285 0 438.285 1 6.33 45 420.274 5  388.248 2 0.27
FAROE 34157-83-0  CyHy0, 451.284 3 451.283 9 15. 63 15 201.0910  405.278 8 -0.78
FH R 107316-88-1  CpoH3s0g 481.258 5 481.258 8 14. 89 30 231.0652  203.179 4 0.79

I AR 316-42-7 CpoH,N,0, 481.306 1 481.306 1 5.90 36 246.144 8  274.180 0 0.02
T ZRAZ R 26833-87-4  C,gHyNO, 546.269 8 546.269 8 7.92 30 208.143 8  266.117 6 0.15
1t S 50-55-5 C33Hy N, 09 609. 280 7 609. 280 2 10. 62 31 195.0652  174.091 3 -0. 84
TA 5 TR 6989-98-6 Cs3,HyoN,0q 609. 295 9 609. 295 2 5.96 40 386.1751  564.238 1 -1.21
=P 6900-87-4 C4H,;sNO 616.311 6 616.311 9 7.86 30 556.2910  524.264 8 0.44
K3 Bi7 ik 518-34-3 CysHpN, 06 623.311 6 623.310 6 7.88 38 381.1809  174.091 3 -1.52
E e 2752-64-9 C33HysNO 632.306 5 632.306 2 9.84 35 572.2854  354.170 0 -0. 62
LNETEE 3 79592-91-9  C3sH,NOy, 644.342 9 644.342 9 7.96 29 584.3220  552.295 8 -0.03
1537, 206-121-7 Cy,H,NO,, 646.322 2 646.321 7 10. 13 35 586.3011  526.279 9 -0.82
o it 20562-03-2  C,sH5;3NOy, 852.510 4 852.509 3 7.94 20 398.3397  560.391 9 -1.27
LN T 37239-47-7  C4H;NOy 858.281 5 858. 280 2 8.97 17 206.081 3  686.244 0 -1.50
N THE VR, 11088-09-8  Cy3HuNO g 868.302 2 868. 301 4 9.24 17 206.081 3  850.288 5 -0.91
-l 20562-02-1  C,5H;3NO,s 868. 505 3 868.504 3 7.74 55 98.096 6  398.3412 -1.19
H.—HLTFET2
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) e d B =Ly LAt by = o e ) 19 € v =
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Table 2 Screening and comparison results of self-made

medicinal wine in Bishan District, Chongging

e BSOSO BRI PR R R
" i#/Da ig/Da 2%/ ppm /min
kP& 344.2584  344.257 5 -2.71 6. 86
L E 438.2850  438.284 2 -1.89 6. 69
L3 646.3222  646.322 4 0.30 8.62
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Figure 1
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Table 3  Screening and comparison results of wild vegetables

in Shapingba District, Chongqging

e Iﬂ;@ﬁ? igﬂﬁ)? R HOERT PR B TE]
#/Da #/Da P22/ ppm /min
REFH 304.1543  304.1532 -3.72 5.93
FAJFE i 200.1751  290.174 2 -3.02 6.51
LR 306.170 0 306. 168 9 -3.57 6.16

T RIF R A XA R

Table 4 Screening and comparison results of sprouting potato

o ST ST BREEUEXT fRE TR
o it/Da ##/Da 2%/ ppm /min

a-F A 852.5104  852.507 8 -3.01 7.91

TR 868.5053  868.501 8 -3.99 7.92

Frifidt SR R A P RO IR 1A S — S 1A

Extracted ion chromatograms and mass spectra of target compounds in standards and samples

AN RE t o T2 22 R LR W oo i A B R oA
AT AT O B N I (AT A S 2% DR D B
MRS R AR AR AN RS B4 T RE
SN O BRI 1E] X728 1, 7 2 331 ] S A A 4 A 0
I R B . 5 SEWFTE AR A AR A
ML SR Sk AR AR A TS I L K% A A
PRINEEATACIR 87 )RR TR AL E

3 NS

AT HPLC 5 DURFT/ #3750 B e o3
PO ACAT 2 72 Fh A= Dol 4G 16 5 11 PR R
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