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Analysis and Determination of Alkaloids in the Inedible
Parts of Nelumbo nucifera Gaertn

XIAO Juan FU Xiao-yan YANG Chao LI Haidong CHEN Lin WANG Zhi-hui NAN Nan SUN Zhi-da"
College of Food Science and Technology of Huazhong Agricultural University Wuhan 430070 China

Abstract: To study the compositions of alkaloids in six inedible parts of Nelumbo nucifera Gaertn the alkaloids of lotus
leaf lotus plumule lotus seed pot lotus rhizome node lotus seed epicarp and lotus rhizome epicarp were extracted by
ethanol water and then the exiracts were analysed by HPLC respectively. Results showed that there were five kinds of
akaloids in the extract of lotus plumule and four of them were liensinine isoliensinine neciferine and neferine. The ex—
tracts of the other five parts had the similar compositions of alkaloids dominant by 6 to 8 kinds of alkaloids. The content
of nuciferine in lotus leaf was the highest reaching 149.64 wg/g while the contents of liensinine isoliensinine and nef-
erine in lotus plumule were the highest with 457.76 6155.85 and 1420.90 wg/g respectively. It can be inferred that
there are 5 to 8 kinds of alkaloids in the six inedible parts of Nelumbo nucifera Gaertn thus should be well developed and
utilized in production.
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Fig. 1 HPLC chromatograms of reference substance of nuciferine( a) ; reference substance of liensinine isoliensinine and nef-
erine ( b) ; the extract of Lotus leaf ( ¢) Lotus plumule ( d) Lotus seed pot( €) Lotus rhizome node( f) Lotus seed ep—
icarp( g) and Lotus rhizome epicarp( h)
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Table 1  Contents of liensinine isoliensinine nuciferine and neferine of six inedible dry parts of N. nucifera ( Mean = SD) * ( ng/g)

Sample Liensinine Isoliensinine Nuciferine Neferine
Lotus leaf - - 149.64 +1.69 a -
Lotus plumule 457.76 +15.87 6155.85 +213.37* 1420.90 +35. 86"
Lotus seed pot 7.05 +0.26" 5.12 £0.06" 5.68 +0.31"
Lotus rhizome node - 0.19 £0.01° 2.42+0.11°
Lotus seed epicarp - 1.53 +0.04" 0.034 +£0.002° 2.17 £0.02"
Lotus rhizome epicarp - 0.56 +0.02" 0.42 +0.03¢ 14.94 +0.22"
ot (P<0.05)
Note: * Mean in the same row with different superscript indicated significant differences ( P <0. 05)
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Fig.2 UV Spectra of nuciferine (a) and liensinine ( b)
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Table 2 Alkaloids ingredient in the extract of six inedible parts of N. nucifera
(% * )’
The ratio of each alkaloid to total alkaloids (% Mean = SD) *
Alkaloids R(e::::zi)on
peak lime Lotus Lotus Lotus }%otus Lml;s }];otus
number leaf plumule seed pot rhizome sec ruzome
node epicarp epicarp
1 4.08 14.60 £0. 15 - 25.04 +0.09" 32.83 +0.17¢ 26.62 +0.02¢ 19.27 £0.01°
2 5.85 61.52 £0.25*% 8.28 +0.08" 13.58 £0.05° 47.74 0. 08" 40.03 £0.35° 78.59 +0.06"
3 6.14 - 10.56 +0.05 - - -
4 7.05 1.66 +0.05° - 35.73 +0.09" 0.75 £0.02¢ 5.41 £0.23¢ 0.03 £0.001°
5 7.29 - - - 0.50 £0.03* 2.32 £0.06" 0.09 £0.005°¢
6 8.33 2.08 +0.04° - 11.67 £0.03" 1.45 +0.03°¢ 1.26 +0.03¢ 0.20 £0.007°
7 9.11 - 52.70 £0.11° 1.48 +0.04" 5.27 £0.06° 0.03 +0.001¢
8 11.53 16.83 +0.02* 9.72 £0.01" 4.39 +£0.02° 2.01 £0.03¢ 0.22 £0.01°
9 12.18 - 28.47 £0.21° 2.79 £0. 12> 12.33 £0.17¢ 17.09 +0. 06" 1.57 £0.02°¢
10 14.01 3.30 £0.05 - - - - -
o (P<0.05); 3.7.8.9 . . .

Note: “ Mean in the same row with different superscript indicated significant differences ( P <0. 05) ; Alkaloids peak 3 7 8 and 9 are liensinine iso—
liensinine nuciferine and neferine respectively.
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Table 3 Contents of total alkaloids and extracts of six inedible parts with same wet weight ( Mean =+ SD)

Lotus seed Lotus seed Lotus rhizome Lotus rhizome
X Lotus leaf Lotus plumule .
epicarp pot node epicarp

Content of total alkaloids 1.00£0.01* 126.93 +1.60" 393.76 £12.90° 16.08 +0.20"  1.55+0.05*  75.11 +0.16°

Content of the extract 2.60 £0.02" 140.24 £2.37" 660.62 +15.24° 27.16 +0.28% 4.98 +0.14*  94.84 +0.23°

! Rate 38.41 £0.28" 90.52 +0.39" 59.60 +0.58° 59.18 +0.14° 31.12+0.10¢ 79.20 +0.03°

ol : / % ; * (P<0.05) .
Note: ' Rate: content of total alkaloids/ content of the extract % ; " Mean in the same row with different superscript indicated significant differences ( P <
0.05) .
3 N
1 o 6
2.60 > > > >
> °
> > > > > ° N

2 90. 52% + 59. 60%
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