
Extraction and isolation of compounds from the flowers of 
Nelumbo Nucife  

INTRODUCTION 
 

The plant Nelumbo Nucifera belongs to the 
family Nymhaeaceae. The plant is distributed 
throughout the warmer parts of India. It is a large 
aquatic herb with slender, elongate branched, 
creeping stems. Sending out roots at the nodes. 
Leaves membranous 0.3-0.6 m or more in diame-
ter, orbicular, concave, erect, exactly peltate[1], 
glabrous, petioles very long. The flower is sweet 
and cooling, it allays cough, thirst, blood defect, 
skin eruptions and beneficial to the eyes. 
 

EXPERIMENTAL 
 

The flowers of Nelumbo Nucifera (1.5kg) 
were exhaustively extracted with n-hexane, di-
ethyl ether and alcohol (95%). The n-hexane ex-
tract was concentrated on water bath under re-
duced pressure and removal of the solvent a crude 
yellow solid mass (13gm) was obtained. It was 

dissolved in n-hexane (a part of the residue re-
main insoluble in cold solvent was rejected) and 
after concentration, chromatographed on silica gel 
(450 gm) column. The elutions were carried out 
with n-hexane and mixture of solvents of increas-
ing polarity. Different fractions f1, f2 and f3 hav-
ing compounds A, B and C respectively. The di-
ethyl ether extract on concentration under reduced 
pressure and chromatographed over silica gel us-
ing petroleum ether and solvents of increasing 
polarity as eluents. Fraction f4 having compound 
D and the compound E were obtained from ben-
zene: ethyl acetate (3:2) and mixture of ethyl ace-
tate: methanol (1:1) eluates respectively. Simi-
larly the flowers were extracted with 95% alco-
hol. The extract was concentrated and cooled. The 
dirty white crystals (compound F) were separated 
by filtration. The filtrate was further concentrated 
and divided into water soluble and insoluble part. 
The water insoluble part was extracted with ethyl 
acetate which furnished yellow compound G. the 
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water soluble part was not identified (mp 1710C) 
due to small amount. 
 

RESULT AND DISCUSSION 
 

Elutions were carried out with n-hexane and 
mixture of solvents of increasing polarity which 
afforded compounds A, B and C respectively. 

Compound A 

The compound A, white leaflets, m.p. 59-
600C gave a single spot on TLC and was analysed 
as the molecular formula C18H38O. It neither gave 
coloration with TNM and FeCl3 solution nor de-
colorized bromine and KMnO4 solution. The IR 
spectrum of the compound is comparable to that 
of n-dodecyl alcohol[2]. The IR band at 2907, 
2841, 1466, 1381, 1263 and 1055 Cm-1 confirmed 
that it was an alcohol. The broad band at 3436 cm-

1 confirmed the presence of OH group which was 
further supported by the fact that the compound 
forms acetate, m.p. 32-330C and p-nitro benzoate, 
m.p. 64-650C whose m.p. agreed with those re-
ported in the literature[3]. The doublet at 730 and 
720 cm-1 indicated the polymethylene group and 
thus the compound A was a long chain saturated 
aliphatic primary alcohol (stearyl alcohol) and 
finally confirmed by m.mp. and CO-TLC with an 
authentic sample. 

Compound B 

Elution with n-hexane:benzene (3:2) yielded 
colourless liquid, solidifying point 130 and boiling 
point 2850C at 100mm. Its alcoholic solution 
showed acid reaction to litmus; decolorized bro-
mine and KMnO4 solution. The IR band at 3100, 
2600(br), 1705, 1650, 1410, 1292, 1245 and 938 
cm-1 showed that it has an unsaturated fatty acid. 
It was identified as oleic acid and further con-
firmed by preparation of its derivative, amide, 
m.p. 76-780C[4]. 

Compound C 

Elution with n-hexane:benzene (1:1) yielded 
white solid (1gm) which on crystallization with 
ethanol yielded white crystals, m.p. 61-620C (lit 
62.50C)[5]. It gave no coloration with TNM & 
FeCl3 solution. The alcoholic solution of the com-
pound was acidic to blue litmus. The IR spectrum 

of the compound is similar to that of higher fatty 
acids[6,7]. The important absorption bands at 1705, 
1410, 1292 & 938 cm-1 confirm that it is an acid. 
The broad band at 3100-2600 cm-1 & a strong 
band at 1705 cm-1 indicated the presence of 
COOH group and doublet at 727 and 720 cm-1 
showed long chain of methylene groups. The ab-
sence of band around 1650 cm-1 showed that it is 
a long chain saturated fatty acid. From this data 
compound C is identified as palmatic acid and 
finally confirmed by the preparation of its deriva-
tives, amide, m.p. 105-1060C and anilide, m.p. 88
-890C. 

The diethyl ether extract gave the compound 
D & E. 

Compound D 

Benzene �ethyl acetate (3:2) elution yielded 
white solid (1.6 gm) which on crystallization with 
ethanol yielded white crystals m.p. 42-430C (lit 
430C)[8]. It gave no coloration with TNM & FeCl3 
solution. The IR band at 1705, 1410, 1292 and 
938 cm-1 confirms that it is an acid. The broad 
band at 3100-2600 cm-1 and a strong band at 1705 
cm-1 indicated the presence of COOH group and 
doublet at 727 and 720 cm-1 showed long chain of 
methylene groups. The absence of band around 
1650 cm-1 showed that it is a long chain saturated 
fatty acid. From the above data the compound D 
was identified as lauric acid and finally confirmed 
by CO-TLC and preparation of its derivatives, 
amide, m.p. 97-980C and anilide, m.p. 76.5-
77.70C5. 

Compound E 

The eluates with ethyl acetate- methanol (1:1) 
were crystallized from pyridine: methanol mixture 
as colorless plates, m.p. 288-2900C, positive Lie-
bermann-burchard & TNM test; and positive 
molisch test and on acid hydrolysis it gives â-
sitosterol-3-glucoside by m.p., CO-TLC, chemical 
and spectral analysis. Further confirmed by prepa-
ration of its tetra acetate, m.p. 169-1700C. 

The alcoholic extract gave the compound F & G. 

Compound F 

The white solid, obtained from the removal of 
the solvent was recrystallized from alcohol as 
white crystals, m.p. 56-570C (lit 580C). It gave no 
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coloration with TNM test and FeCl3 solution. The 
alcoholic solution of the compound was acidic to 
blue litmus. The IR spectrum of the compound is 
similar to that of higher fatty acid. From IR data 
the compound F was identified as myrsitic acid 
and finally confirmed by CO-TLC and prepara-
tion of its derivatives, amide, m.p. 101-1020C and 
anilide, m.p. 84-850C. 

Compound G 

The compound, G obtained as yellow solid, 
was recrystallized with ethanol as yellow crystals 
(200 mg) m.p. 177-1780C. It gave deep red color 
with Mg-HCl and bluish pink color with Zn-HCl 
and brown red color with alcoholic FeCl3. It also 
gave positive molisch test for carbohydrates. It 
was yellow green in UV and dark yellow in UV/
NH3 and gave yellow color with alkalies. These 
color reactions indicated the compound to be a 
flavonal Glycosides. On acid hydrolysis the com-
pound gave aglycone, m.p. 276-2780C (identified 
as Kaempferal by UV, mmp, CO-IR & CO-PC) 
and D-glucose (identified by CO-PC) in equimo-
lecular proportion indicating it to be a monoglu-
coside. From IR and UV data, the compound was 
identified as kaempferal-3-glucoside and finally 
confirmed by comparison with authentic sample. 

REFERENCES 
 

[1] K.R.Krtikar, B.D.Basu; Indian Medicinal Plants, 
M/S Bishan Singh Mahendra Pal Singh, De-
hradun, 1(1), 6-120 (1933). 

[2] H.H.Willard, L.L.Merritt Jr., J.A.Dean; 
�Instrumenal Methods of Analysis�, Affiliated 

East-West Press Pvt. Ltd., New Delhi, 147 
(1970).  

[3] I.Hei lbron,  H.M.Binbury,  A.H.Cook, 
E.R.H.Jones; �Dictionary of Organic Com-

pounds�, Eyre & Spottiswoode, London, 4, 2548 
(1965). 

[4] H.T.Clarke; �A Handbook of Organic Analysis, 

Quantitative and Qualitative�, Edward Arnold 

Ltd., London, 143, (1960). 
[5] B.S.Furniss, A.J.Hannaford, V.Rogers, 

P.W.G.Smith, A.R.Talchell; Vogel�s Textbook of 

Practical Organic Chemistry, 1202-1203 (1987). 
[6] A.R.H.Cale; �Infrared Spectra of Natural Prod-

ucts�, In �Progress in the Chemistry of Organic 

Natural Products�, L.Zechmeister, (Ed); Wein-
Springer-Verlag, 13, 21 (1956). 

[7] H.H.Willard, L.L.Merritt Jr., J.A.Dean; 
�Instrumenal Methods of Analysis�, Affiliated 

East-West Press Pvt.Ltd., New Delhi, 148 (1950). 
[8] K.Paech, M.V.Tracey; �Modern Methods of Plant 

Analysis�, Springer-Verlag, Berlin, Gottingen 
Heidelberg, 2, 353 (1955). 


