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ABSTRACT

Costus picatus (Costaceae) leaves and the whole plant of Coccinia indica (Cucurbitaceae) are used in the treatment of
diabetes mellitus in Indian ethnic system of medicine. There are previous phytochemical reports from fruits, seeds, flowers
and leaves of Coccinia indica. The stem has remained uninvestigated so far. Polar extract of Costus picatus has been
investigated but the non-polar fractions have received scant attention. Since these plants are used as medicine for diabetes
an examination of the stem of Coccinia indica and non polar fraction of Costus picatus are also found necessary. This work
on the methanolic extract of the stem of Coccinia indica and the hexane extract of the leaves of Costus picatus reports the
isolation of lupeol acetate, stigmasterol, B-sitosterol, and 33, 24, 25- trihydroxycycloartane from Costus picatus and docos-
1-ol, docos-8-one, B-sitosterol and betulin from Coccinia indica. Docos-1-ol and docos-8-one are being reported for the
first time from natural source and lupeol acetate, stigmasterol, 3B, 24, 25- trihydroxycycloartane and betulin for the first
time from these plants. The structure elucidations were done by IR, 'HNMR,"*C NMR, 'H-"*C INEPT NMR and FAB MS
techniques. The radical scavenging activities of the extracts were studied with DPPH using UV-Visible bio spectrophotometer.
The radical scavenging activity of Costus picatus is not reported till date.
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INTRODUCTION

Coccinia indica and Costus picatus are used as traditional
medicines for the treatment of diabetes mellitus.!"! Costus
picatus is used in Brazilian traditional medicine to expel
kidney stones.* Coccinia indica leaves were used for the
treatment of patients with untreated but uncomplicated
maturity-onset diabetes.!"! Fruits of Coania indica exhibited
antibacterial activity against pathogenic bacteria and the
juice of the stem is dripped into the eyes to treat cataracts.
The plantis used internally in the treatment of gonorrhoea,
gastrointestinal disturbances, liver weakness, dysentery,
vomiting, chronic cough, bronchitis and asthma.
There are phytochemical reports of the isolation of
flavanoid glycosides!®l, polysaccharides!”, steroidal
saponins® from the alcoholic extracts of Costus picatus.
Chemical studies on Coeinia indica reports aminoacids,
ascorbic acid, sterols, triterpenes, B -carotene and
alkaloids.” There are some unauthenticated reports that
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continuous use of Costus picatus as drug for diabetes may
lead to unconsciousness. This work concentrates on the
phytochemical analysis of the hexane fraction of the
leaves of Costus picatns and methanolic extract of the bark
of Coccinia indica, since raw leaves of Costus picatus and
whole plant of Coceinia indica are used as medicine.! The
radical scavenging activity of the extracts were measured
and the results show that Cocnia indica has higher activity
and hence may be a better medicine for diabetes which is
supported by eatlier clinical research also.

MATERIALS AND METHODS

Plant material

Leaves of Costus picatus and bark of Coccinia indica were
collected from Trivandrum district and voucher specimens
are deposited in the chemistry research laboratory of
M.G. College, Trivandrum.
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Spectral analysis

NMR spectra were measured in Bruker 300 or 500 MHz
spectrometer using CDCI, as solvent and TMS as internal
standard. IR spectra were recorded in Beckmann
spectrometer and Mass spectra in JEOL JMS600
spectrometer. Radical scavenging activities were done by
DPPH method using trolox as standard. The absorbances
were measured with a UV-Visible Bio Spectrophotometer
BL 198.

Extraction and isolation

500 g of Costus picatus leaves were collected, dried in the
shade and was repeatedly extracted with hexane at room
temperature to get 25 g crude extract. 20 g of this extract
was chromatographed on a column of silica and eluted
with solvents of increasing polarities such as hexane,
chloroform, ethylacetate and their mixtures. Four
compounds were isolated from Costus picatus. 500 g of
Coccinia indica bark was collected, dried and extracted with
methanol to get 24g of extract. 20g of this was fractionated
as above to yield four compounds. The isolates were
identified by spectral techniques. Compounds 1-4 were
isolated from Costus picatus and the compounds 5-7 are
the isolates from Coccinia indica.

RESULTS AND DISCUSSION

Compound 1(Figure 1), was obtained as a white
amorphous solid from hexane-20% chloroform mixture
and crystallised in chloroform-methanol as coloutless
needles with melting point 215C. It showed positive test
for triterpenes in Liebermann Burchard reaction. 'H
NMR (500MH ) spectrum (Table 1) of 1 exhibited six
methyl singlets between & 0.79- 1.03 and a vinylic methyl
at 81.68 ppm. It was identified as a triterpene acetate due
to the presence of an acetate methyl signal at & 2.04 as a
singlet and another one proton signal at 6 4.47 as dd, J=
4.5,0.6 H . Presence of two exo-methylene broad singlets
at 0 4.57 and 4.69 in addition to the methyl signals already
discussed pointed out to a lupane skeleton. Analysis of
BC NMR spectrum (Table 2) showed the presence of 32
carbon atoms indicating a mono acetyl derivative. It was
supported by signals at 8 171.08 (OAc) and 81.01 (C-3).
"H and C NMR spectral data and melting point were in
agreement with those reported for lupeol acetate! and so
compound 1 was identified as lupeol acetate.
Compound 2(Figure 2), was also isolated from
hexane —25% chloroform mixture. Liebermann Burchard
reaction indicated a sterol. "'HNMR spectrum(Table 1)
consisted of two methyl singlets at6 0.69 and 1.00, methyl
doublets at 0.71, 0.87 and 1.01 and a methyl triplet at 6

Table 1. 'H NMR spectroscopic data for compounds 1-4 and 7 (300, 500 MH_, CDCI,)

Position 1 2 3 4 7

H-3 4.47 dd (4.5,0.6) 3.51m 3.52 septet 3.27m 3.18m

H-6 - 5.35m 5.30m - -

H-18 - 0.69s 0.68s 0.97s-

H-19 2.35m 1.00s 1.01s 0.34 d(5.4) 2.35td(11.3,5.4)

0.55 d(5.4)

H-21 - 1.01 d(6.3) 0.92 d(5) 0.88 d(6.3) -

H-22 - 5.15dd(8.0,3.0) -

H-23 0.93s 5.03 dd (8.0,3.0) 0.97s

H-24 0.77 s - 3.31m 0.76 s

H-25 0.83s - -0.82s

H-26 1.03s 0.87 d (6) 0.82 d(6.5) 1.18s 1.02s

H-27 0.96 s 0.71 d (6) 0.83 d(6.5) 1.21s 0.98s

H-28 0.79s - 0.90s 3.79 d(10.8)
3.33d(10.8)

H-29 4.67brs 0.80m 0,97 s 4.68 brs

4.57 brs 4.58 brs

H-30 1.68s - 0.80s 1.68s

OAc 2.05s -
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0.80. Three olefinic protons were presentat 6 5.35(1H, m),
5.15(1H, dd, 8.0, 3.0H ) and 5.03(1H, dd, 8.0, 3.0H ). A
carbinolic proton resonated at & 3.51 as a multiplet.”C
NMR spectrum(Table 2) showed the presence of a
carbinolic carbon and two double bonds by the
absorptions at 671.83, 140.66, 121.72,138.32 and 129.31.
Compatison of these chemical shifts with literature'
showed that compound 2 is stigmasterol.

Compound 3(Figure 3), was also isolated using 1:1
hexane —chloroform mixture as white needles with
melting point 135°C. Liebermann — Butchard reaction
indicated sterol nature. Compatison of 'H (Table 1) and
BC NMR(Table 2) data identified the compound as
[-sitosterol'".

Compound 4(Figure 4), was obtained from a mixture
of chloroform and 20% ethyl acetate as white amorphous
powder. It crystallised in the same solvent to yield white
crystals, melted at 185°C and gave positive test for a
triterpene in Liebermann-Burchard reaction. IR spectrum
showed bands for hydroxyl group (3600cm™) and
cyclopropane ring (3040 cm™). The "H NMR spectrum
revealed the presence of six tertiary methyl groups at 6
0.97, 1.18, 1.21, 0.90, 0.97and 0.80. A secondary methyl
group was present at § 0.88(J=06.3H ). In addition to the
above signals a highly shielded signal of AB pattern was
also present at 6 0.34 and 0.55, each as 1H, d, J=5.4 Hz,

characteristic for a cyclopropane ring. Two carbinolic
proton signals were present at O 3.27(1H, m) and
3.31(1H, m). Deshielded tertiary methyls at 6 1.18 and
1.21 showed the presence of (CH,),C-OH grouping in
the molecule. The C NMR spectrum has 30 carbons
from which seven CH, carbons, eleven CH, carbons, six
CH carbons and six quaternary carbons were identified
by the 'H-"C INEPT NMR spectrum (67.5MH)). The
presence of two secondary hydroxyl groups was evident
from the two carbinolic carbon shifts at  78.8 and 79.6
and a tertiary hydroxyl group from a hydroxylated
quaternary catbon at 673.2. Compatison of these spectral
values with literature '* revealed compound 4 to be 33,
24, 25-trihydroxycycloartane. This is the first report of a
triterpene with cycloartane skeleton from Costus picatus.
Elution of the column of Cocinia indica with
hexane-20% chloroform yielded compound 5 (Figure 5)
as white amorphous powder. It crystallised in chloroform-
methanol mixture and melted at 76°C. IR spectrum of
the compound showed the presence of alcoholic group
at 3276cm”. '"H NMR spectrum showed a signal
characteristic of two primary alcoholic protons at & 3.50
(2H, brs) and a methyl triplet at 50.86. The linear nature
of the compound was revealed by the multiplets at
61.56(26H) and 1.25(14H). "*CNMR spectrum (300MH )
had a primary alcoholic carbon signal at  63.2ppm and

Figure 1 & Figure 2.

HO

Figure 3 & Figure 4.
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Table 2. *C NMR spectroscopic data for compounds 1-4 and 7 (75,
125 MH , CDCI,)

Position 1 2 3 4 7
C-1 38.61 32.81 37.26 32.0 38.67
C-2 21.70 34.30 31.65 30.4 27.04
C-3 81.21 79.02 71.81 78.8 78.97
C-4 38.00 42.11 42.29 40.5 38.87
C-5 55.61 154.50 140.75 471 55.27
C-6 18.42 124.30 121.71 21.1 18.27
C-7 34.40 31.31 31.90 28.10 34.21
C-8 41.00 28.72 31.90 48.61 40.89
C-9 50.51 42.11 50.14 20.00 50.37
C-10 37.31 39.70 36.51 25.81 37.13
C-11 21.12 19.31 21.09 25.81 20.79
C-12 24.01 31.60 39.78 35.50 25.15
C-13 36.20 40.61 42.33 45.30 37.29
C-14 43.00 47.61 56.77 48.71 42.69
C-15 25.31 21.30 24.29 33.51 27.35
C-16 35.81 21.41 28.24 26.70 29.16
C-17 43.22 48.42 56.06 52.32 47.77
C-18 48.51 18.31 11.99 18.11 48.72
C-19 48.20 18.21 19.39 29.11 47.77
C-20 151.21 33.30 36.15 36.40 150.46
C-21 30.00 17.41 18.27 18.31 29.76
C-22 40.21 107.00 39.95 32.80 33.93
C-23 27.61 139.4 26.09 28.70 27.95
C-24 16.71 47.60 45.84 79.61 15.35
C-25 16.40 30.51 29.16 73.20 16.09
C-26 16.22 20.21 19.81 26.52 15.94
c-27 14.71 20.10 19.03 23.21 14.75
C-28 18.20 25.51 23.07 19.31 60.58
C-29 109.60 12.21 11.86 14.00 109.69
C-30 19.51 - - 25.41 19.05
C-31 171.31 - - - -
C-32 28.22 - - - -

*Multiplicities were determined by 'H-'3C NMR INEPT experiment

21 shielded carbon atoms in the range of & 22.70-
53.12ppm. Detailed analysis of IR, 'H and "C NMR
spectra showed compound 5 to be a primary alcohol with
twenty two carbon atoms in a chain. FABMS did not
furnish a molecular ion peak; instead a (M*+3H) peak
was present at m/z 329. (M*+3H ) peak is common for
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long chain aliphatic alcohols. Base peak was observed at
m/z 154 due to the rupture of C-11 and C-12 bond.
Fragment at m/z168 (12.5) due to the breaking of C-10
and C-11 bond with the loss of one water molecule
appeared atm/z 139 (25). Other significant fragments are
shown in Fig 5. Analysis of FABMS suggested that

Vol 1, Issue 1, Jan-Mar, 2011



Phytochemical Analysis and Radical Scavenging Activity of the Extracts of Costus picatus Linn

compound 5 is docosan-1-ol (MF C_H, O) which is a
new natural compound.

Compound 6 (Figure 6), isolated as white crystals
from hexane-40% chloroform with melting point 69°C
exhibited the characteristic absorptions of alinear ketone
in the IR at 1719, 2908, 2848,1470,1458 cm™. It was
further confirmed by the peaks in the 'H NMR spectrum
(300MH,) at & 2.35 (2H, m) and 2.17(m), the latter being
the characteristic absorptions for protons adjacent to the
keto group. Signal at 8 2.17(m) was found merged with
signals of other shielded protons. Remaining protons
were between 81.25 and 1.64 as multiplets. Presence of
two end methyl groups was shown by a six proton triplet
atd 0.88ppm. "C NMR signals were seen at 8 179.12(keto
group) and between 14.11-33.89 ppm (21 carbon atoms).
FABMS gave a molecular ion peak at m/z 324(10). The
position of keto group was fixed at C-10 due to the
presence of fragment ions at m/z 170(75) and 197 (25)
formed by the cleavage of bonds adjacent to the keto
group. Another important peak was found at m/z 154(85)
which was formed by the cleavage of a-f3 bond, a
characteristic feature of aliphatic ketones. Other fragments
were at m/z 238(12.5) for the rupture of C-6 and C7
bond and at 294(12.5) for C-2 and C-3. The compound

m/z 138(50)
m/z 154(100)

-H,0

m/z 229(8)

Figure 5. Mass spectral fragmentation of compound 5.

HaC

Figure 6. Mass spectral fragmentation of compound 6.
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m/z154(85) m/z170
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was thus identified as docos-10-one (MF C ,H,,O) whixh
is a new natural compound.

Compound 7 (Figure 7), isolated as white crystals
from chloroform fractions and melted at 235°C. It was
positive to Liebermann-Burchard reaction for triterpenes.
General features of "H NMR spectrum (Table 1) indicated
again a lupane skeleton. Comparison of 'H NMR signals
with those of compound 1 revealed the absence of
acetate methyl signal in 7. The shift of the 3-H absorption
from 4.47 (1H, m) in 1 to 8 3.18(1H, m) in 7 shows the
hydroxylation at C-3. Another feature noticed was the
absence of a tertiary methyl signal at 8 0.79 ( C- 28), and
the appearance of two one proton doublets at & 3.79
(J=10.8H ) and 3.33(J=10.8H ). This may be due to a
CH,OH grouping at C-28. "C NMR spectrum (Table 2)
matched with that of lupeol except for the presence of
an additional carbinolic carbon at 8 60.58 ppm. Chemical
shift at & 60.58 ppm points to the oxidation of methyl
group at C-28 in 1 to a primary alcohol in 7. Comparison
of these spectral values with literature’showed that
compound 7 is betulin (lupane skeleton).

[-sitosterol also was isolated from Coccinia indicawhich
was identified by comparison of physical properties and
'"HNMR spectrum with those of an authentic sample.

m/z 168(12.5)

(M* +3H)m/z 329(8)

m/z 139(25)

M*m/z 324(10)

75)
m/z197(25)

m/ z238(12.5)
m/z294 (12.5)
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Figure 7

Both the plant extracts are showing good radical
scavenging activities in the range of 30-35% as that of
trolox indicating the presence of some very active
antioxidant principles in the plants. Cocciria indicais found
to be a little more effective radical scavenger than Costus
picatus in this respect.

MEASUREMENT OF RADICAL SCAVENGING
ACTIVITIES

Radical scavenging activities of the extracts were measured
by DPPH (Diphenyl picryl hydrazyl free radical) method
using trolox (6-hydroxy-2,5,7,8-tetramethylchroman-2-
carboxylic acid) as the standard. Ethylacetate extract of
Costus picatus and methanolic extract of Coccinia indica-were
mixed separately with fixed concentrations of DPPH.
The absorbance was measured using a UV-Visible Bio
Spectrophotometr B 198 at the A of DPPH (518nm).
Antioxidant activities were measured in terms of 1C_, %
inhibition and TEAC values. IC, is the concentration of
the sample needed to reduce the absorption of DPPH to
its half value. Percentage inhibition and TEAC ae
calculated using the following relations.

Percentage __ Absorption of DPPH-Absorption of sample
inhibition — Absorption of DPPH Trolox

x 100

Percentage inhibition of the sample

TEAC =

Percentage inhibition of the sample

The absorbance of DPPH solutions, DPPH —trolox
mixtures and DPPH sample mixtures were measured at
518 nm. Graphs were plotted with absorbance along
Y-axis and concentration along the X-axis for all samples.
Using the formula for straight line, y = mx + ¢, %
inhibition and IC_ were calculated. From the % inhibitions
of extracts and trolox, TEAC also was calculated. Results
obtained are given in the Table 3.
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Table 3. Comparison of the radical scavenging
activities of Trolox, extracts of Coccinia indica and

Costus picatus
No Sample IC50 % TEAC
Inhibition
1 Trolox 0.567 88.33 1
2 Coccinia indica  240.23 30.38 0.344
3 Costus picatus ~ 472.04 25.18 0.285
ACTIVITY DISCUSSION

The use of antioxidant principles in the treatment of
diabetes is well documented . The antioxidant materials
help in the repair and rejuvenation of P cells that are
damaged in diabetic patients. The significant activity
exhibited by the crude extracts indicate the presence of
some very active antioxidant principles, which may have
activity greater than if not equal to trolox itself, in the
plant. The effectiveness of lupane ¥, cucurbitacin,ursane
" triterpenes and bacosin'¥ in the treatment of diabetes
has been clinically verified. The capacity of lupeol
derivatives to inhibit the melanin production in melanoma
cells is extensively studied."" This effect may be used for
combating the hyperpigmentation due to acanthosis
nigricans in diabetic patients with insulin resistance. The
presence of large number of lupane triterpenes in the
plants under study assumes special importance in this
context.

CONCLUSION

From two plants we have isolated eight compounds. Two
linear compounds isolated from Coccinia indica were new.
Three triterpenes and sitgmasterol are reported for the
first time from these plants. Only B-sitosterol isolated
from the two plants is previously reported. Radical
scavenging activity results show that Coccinia indica is
having higher antioxidant capacity that of Costus picatus,
hence the former can be recommended as a better
medicine for diabetes.
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