5526 45 22 1) FESREAFZERE Vol. 26, No. 22
2020411 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2020

- HEEAM -

Aay P AR5 0 [ 5 S 280 10 ) Jod B itk 0 A

X, &R, X%
(FEPEHFR PHAFLA, dLF 100700)

[(HZE] BBy 5w [E 5 250 i R 0 25 3028 S 1 S SIS R BT, 40 B — 30 W) S 80 R W B &Rl o 0 - R
UPLC-Q-TOF-MS/MS 5 A& P4 53 H1 fif i LI (G A7 008 3 ) 13 0 v 1) J2 B A4 W0 8 8 40, 8 4 Waters XBridge Cg
{6 3% 4 (4.6 mmx150 mm, 5 um) , 7 85 A 0.1% & /K % 8 (A) -2 i (B) B BE Pk it (0~13 min, 35%~60%B; 13~20 min, 60%~
80%B;20~20.1 min, 80%~95%B;20.1~25 min, 95%B;25~25.1 min, 95%~35%B;25.1~40 min, 35%B) , B I 55 & ¥ K (ESI) , iF
B A B VS TR m/z 100~1 000, 3 X6 L 32 B2 A5 W i ifE A7 1RO 0 26 (0 AL . 5 SR - DAAaF i b S T S A AR B (V-2
PP a7 b B, O- 2 TP 77 I B, 7 7 RO, A I R S ), AEL T A M e T 6 R A= W B (A P B8, norisoliensinine, 6-
hydroxynorisoliensinine , 3 /0> §if , 5 3% /0> 5l A1 B JE 350800 ) A S NS F0 28 8 T 8 Rl A W i (3260 R 400, 25 Y L 13 25, V-
FH 3 3 20 5, DAt P R, of 1= 45 S0 8 SR, 320 BB, S O R P 2O R ), A T BT i S e IS A 0 (3 L L S 3 O AR
FF 35 S0 ) LA B S 24 A 0 i (A 8, V-2 PR 7 8, O~ 2 PR JE A I R, 34 0 7 2 AR L ) 45 A i 2 0 1) A 0 5
B o BER « far b far A S BT AR 2 A ) R T v SO B S 3 L L S e RS A R R 3 AT I S 0 ¢ [ R S
BB SRR o A b R S O o A R AR Y T IR — A S W () -N-HT I 2, S T AN TR G 1 4 T AT S AR
BB B o A Y A W 8 B A AN (R A 454 3 B T S [ 21 23 [0 2 J o 100 2 5, DT 7= A S [) 08 25 3

[X|ER] wint; B0 EWEG FLi; W& SOR A E 5% - DU AR AT - AT ] & 43 B 3 S (UPLC-Q-TOF-MS/MS) ;
[F I8 5805 W B BR Al

[hESFEE] R22;R28;0657;Q945.31 [ZEEFRIRFE] A [XEHE] 1005-9903(2020)22-0131-09

[doi] 10.13422/j.cnki.syfjx.20201548

[MHRRMHE]  http:/kns.cnki.net/kems/detail/11.3495.R.20200428.1547.003.html

(M HMRBEE] 2020-4-28 15:53

Material Basis Analysis of "Homologous and Different Effect" of

Lotus Leaf and Lotus Plumule

LIU Jing, CHEN Sha", LIU An’
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[ Abstract] Objective: To elucidate the key medicinal substances that cause the difference of efficacy
between lotus leaf and lotus plumule, and to analyze their material basis of "homologous and different effect".
Method: UPLC-Q-TOF-MS/MS technique was used to identify the main alkaloids in lotus leaf, lotus latex
(juice in lotus petiole) and lotus plumule, chromatographic separation was achieved on a Waters XBridge C
column (4.6 mmx150 mm, 5 pm), and gradient elution was performed with 0.1% ammonia aqueous solution
(A) -acetonitrile (B) as mobile phase (0-13 min, 35%-60%B; 13-20 min, 60%-80%B; 20-20.1 min, 80%-
95%B; 20.1-25 min, 95%B; 25-25.1min, 95%-35%B; 25.1-40 min, 35%B). Data acquisition was carried out

in electrospray ionization (ESI) under the positive ion mode, the scanning range was m/z 100-1 000. Besides,
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the metabolic network of the main alkaloids was constructed. Result: A total of 5 alkaloids ( N-nornuciferine, O-
nornuciferine, anonaine, nuciferine and roemerine) were identified from lotus leaf, 6 alkaloids (nuciferine,
norisoliensinine, 6-hydroxynorisoliensinine, liensinine, isoliensinine and neferine) in lotus latex, and 8
alkaloids (lotusine, norcoclaurine, N-methylcoclaurine, pronuciferine, armepavine, liensinine, isoliensinine
alkaloids of
and aporphine alkaloids (N-

and neferine) in lotus plumule. Also, the biosynthetic pathways of the terminal

bisbenzylisoquinoline alkaloids (liensinine, isoliensinine and neferine)
nornuciferine, O-nornuciferine, anonaine, nuciferine and roemerine) was conducted. Conclusion: Five
aporphine alkaloids in lotus leaf and three bisbenzylisoquinoline alkaloids in lotus plumule are the material basis
for "homologous and different effect” of lotus leaf and lotus plumule. The metabolism of alkaloids in lotus leaf
and lotus plumule is derived from the same compound of (§)-N-methylcoclaurine, and two types of alkaloids are
synthesized through the action of two different enzymes. The synthetic alkaloids have different structures,
resulting in different chemical composition between different tissues, thus producing different efficacy between
lotus leaf and lotus plumule.
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Table 1 Identification of alkaloids in lotus leaf,lotus latex and lotus plumule by UPLC-Q-TOF-MS/MS

41 B t/min [M+H] m/z MS/MS m/z 53X L&
ap 1 6.04 282.1489  251.106 8 [M+H-CH,NH,]", 219.080 5 [M+H-CH,NH,~ C,H,,NO, N-Z F JLAj 1§ N-nornuciferine
CH,OH]"
2 8.55 282.1459 265.122 4 [M+H-NH,]*,250.098 8 [M+H-NH,-CH,]* C,¢H,(NO, O-F P HFf ik O-nornuciferine
3 9.57 266.1149 249.090 9 [M+H-NH,]",219.079 6 [M+H-NH,-CH,0]" C,,H,;NO, &% H ik anonaine
4 1142 296.1640  265.122 5 [M+H-CH,NH,]", 250.099 1 [M+H-CH,NH,- C,(H,,NO, i fif nuciferine
CH,]*
5 12.57 280.1320 249.090 8 [M+H-CH,NH,]* C,H;NO, 7 roemerine
2Lt 1 1140 296.1562  265.122 5 [M+H-CH,NH,]*, 250.099 | [M+H-CH,NH,- C H, NO, fifM fif nuciferine
CH,J"

2 1164 5972858 475231 2 [M+H-CH,( OH)CH,-CH,]", 192.148 0 [M+ C,,H,,N,O, norisoliensinine
H-C,H,(OH)CH,-CH,~C,,H,,NO-CH,0,CH,]*

3 12.14  597.2852 475.231 3[M+H-CH,(OH )CH,-CH,]", 192.111 I[M+H- C,H,N,O, 6-hydroxynorisoliensinine
C¢H,(OH)CH,-CH,-C H,,NO-C(H,0,CH,]"

4 1205 6113008  489.237 3 [M+H-CH,( OH)CH,-CH,]*,206.117 0 [M+ C,;H,,N,0, ¥£.L> liensinine
H-C,H,(OH)CH,-CH,-C,,H, NO-CH,0,CH,]*

5 1536 611.3000  475.222 0 [M+H-C,H,(OCH,)CH,~CH,]",192.101 8 [M+ C,,H,,N,0, 53> # isolicnsinine
H-C,H,(OCH,)CH,-CH,-C,,H, NO-C,H,0,CH,]*

6 17.83 6253195 594275 8 [M+H-NH,CH,]" , 489.229 8 [M+H-CH, CyH,,N,0, ! 3.0 neferine
(OCH, ) CH,~CH,]", 206.114 0 [M+H-C,H, ( OCH,) CH,-
CH,-C,,H,,NO-C,H,0,CH,]*

w1 378 3141753 269.111 2 [M-CH,CH,NH,]",107.043 5(C,H,0) C o H,,NO," T2 7 4 i lotusine

T 2 6.50 272.1282 255.099 2 [M+H-NH,]*, 237.091 6 [M+H-NH,- C,H,,NO, % 4 % 25 norcoclaurine
H,0]", 107.048 7(C,H,0)

3 7.98 300.1576  269.115 5 [M+H-CH,NH,]", 237.089 3 [M+H-CH,NH,- C,H, NO, N-HI %1225 N-methylcoclaurine
CH,O0H]* , 209.094 3 [M+H-CH,NH,-CH,0H-CO]" ,
107.047 7(C,H,0)

4 8.45 312.1586  283.131 9 [M+H-H-COJ]" , 269.116 3 [M+H-CH,= C,,H,NO; JE i B pronuciferine
NCH,]", 254.092 9 [M+H - CH,=NCH,-CH,]*, 238.097 9
[M+H-CH,=NCH,-OCH,]"

5 8.87 314.1727  283.127 0 [M+H-NH,CH,]*,252.108 2 [M+H-NH,CH,~ C, H,,NO, dI-7 & 8 3§ armepavine
OCH,]",107.043 5(C,H,0)

6 1200 6113091  580.265 9 [M+H-NH,CH,]", 568.265 4 [M+H-CH,=N- C,;H,,N,O, Y.L liensinine
CH,]",489.234 2 [M+H-C,H,( OH ) CH,-CH,]*, 206.111 6
[M+H-C,H, ( OH ) CH,-CH,-C,,H, NO-C,H,0,CH,]" ,
107.043 8(C,H,0)

7 1531 6113120  580.268 6 [M+H-NH,CH,]" , 568.268 4 [M+H-CH,=N- C,,H,,N,0, 53> # isoliensinine
CH,]",475.221 5 [M+H-C,H,(OCH,)CH,-CH,]",192.100 8
[M+H-C,H, ( OCH, ) CH,-CH,-C,,H,,NO-C,H,0,CH,]" ,
121.063 6(C,H,0)

8 17.85 6253284  594.286 4 [M+H-NH,CH,]', 582.285 6 [M+H-CH,=N— C,;H,,N,0, H! 33£.0:d neferine
CH,]",489.239 2 [M+H-C(H,(OCH,)CH,-CH,]*,206.118 1
[M+H-CH, ( OCH, ) CH,~CH,-C,,H,,NO-C,H,0,CH,]" ,
121.065 1(C,H,0)
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