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ABSTRACT

The chemical constituents and biological activities of Solanum spirale Roxb.
were studied. The leaf, stem, unripe fruit and ripe fruit powders of S. spirale were
dried, ground and extracted with hexane, chloroform and methano, respectively. The
fresh flowers of this plant were extracted with ethanol. The essential oils of the leaves
and unripe fruits of S. spirale were isolated by hydrodistillation and analyzed for the
first time using GC and GC-MS. The major components of the leaf essential oil were
(E)-phytol (48.10%), n-hexadecanoic acid (7.34%), [-selinene (3.67%), a-selinene
(2.74%), octadecanoic acid (2.12%) and hexahydrofarnesyl acetone (2.00%). The
major components of the unripe fruit essential oil were n-hexadecanoic acid
(56.15%), linolelic acid (9.73%), octadecanoic acid (4.42%), methyl hexadecanoate
(1.69%), tetradecanoic acid (1.55%) and (E) phytol (1.18%).



The antioxidant, antibacterial, antifungal, cytotoxic, antituberculosis and anti-
herpes simplex virus type-1 activities of the crude extracts and the essential oils were
investigated. The antioxidant activities of the crude extracts and the essential oils of S.
spirale were determined by DPPH, ABTS and FRAP methods. Most crude extracts
and the essential oils showed antioxidant activity except the hexane and the
chloroform extracts of the unripe fruits and the hexane extract of the ripe fruits. The
ethanol extract of the flowers possessed the highest antioxidant activity by DPPH and
ABTS methods with the ICsy values of 0.95 £ 0.01 and 0.062 £ 0.000 mg/mL,
respectively. The leaf essential oil exhibited a weakly antioxidant activity with an ICs
of 41.89 mg/mL. The total phenolic contents of the extracts were determined using
the Folin Ciocalteu reagent. The ethanol extract of the flowers contained the
maximum amount of total phenols (114.00 mg GAE, g extract). The methanol
extracts of each part of this plant, the chloroform extracts of the leaves, the ethanol
extract of the flowers, the leaf essential oil and the unripe fruits essential oil exhibited
antibacterial activity against Escherichia coli, Staphylococcus aureus and
Pseudomonas aeruginosa. The MIC of the extracts and the essential oils from S.
spirale were evaluated against E. coli and S. aureus using the microtiter broth method.
The leaf essential oil showed the highest antibacterial activity against E. coli and S.
aureus with the MIC values of 43 and 21.5 pg/mL, respectively. The antifungal
activities of the extracts and the essential oils of S. spirale were determined using the
agar diffusion against Candida albican, Aspergillus flavus and Trichophyton
mentagrophyte. The methanol extract of the ripe fruits showed the highest antifungal
activity against C. albican and the chloroform extract of the stems showed the highest
antifungal activity against 7. mentagrophyte with the inhibition zones of 24.8 + 0.3
and 39.0 £ 0.6 mm, respectively. All the crude extracts and the essential oils showed
no antifungal activity against 4. flavus except the ethanol extract of the flowers.

The cytotoxic activities of the extracts and the essential oils of S. spirale were
performed using the Resazurin Microplate Assay (REMA). The chloroform extract of
the leaves and the ethanol extract of the flowers showed significant cytotoxic

activities against KB, MCF7 and NCI-H187 cancer cell lines with the I1Csy values of
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42.73, 17.90, 36.74, 4597, 27.91 and 36.74 pg/mL, respectively. The methanol
extract of the leaves showed cytotoxicity against KB and NCI-H187 cancer cell lines
with the ICsy values of 27.87 and 26.89 pug/mL, respectively. The chloroform extracts
of the stems and the unripe fruits showed only cytotoxicity against NCI-H187 cancer
cell lines with the ICsy values of 34.02 and 29.23 pg/mL, respectively. The leaf
essential oil showed significant cytotoxicity against KB, MCF7 and NCI-H187 cancer
cell lines with the ICsy values of 26.42, 19.69, and 24.02 pg/mL, respectively. The
unripe fruit essential oil showed cytotoxicity against MCF-7 and NCI-H187 cancer
cell lines with the ICsy values of 23.17 and 49.07 pg/mL, respectively. All the crude
extracts and the essential oils were non-cytotoxic to Vero cells. The antituberculosis
activity of the extracts and the essential oils of S. spirale was determined by Green
Fluorescent Protein Microplate Assay (GFPMA). The methanol extracts of the stems,
unripe fruits, leaves and the essential oil of unripe fruit exhibited anti-TB activity
aganist Mycobacterium tuberculosis H37Ra with MIC value of 50 pg/mL. The anti-
HSV-1 of the extracts and the essential oils were determined by Green Fluorescent
Protein (GFP) detection. The chloroform extracts of the stems and the leaves showed
moderately anti HSV-1 activity, while the methanol extract of the stems and the
chloroform extract of the ripe fruits showed weakly activity.

Chemical investigation of the chloroform and the methanol extracts of the
leaves resulted in the isolation of five compounds. Lupeol, protocatechuic acid and
trans-cinnamic acid were isolated from the active chloroform extract. Stigmasterol, [3-
sitosterol and trans-cinnamic acid were isolated from the active methanol extract. The
pure compounds were tested for their antibacterial and cytotoxic activities. The
isolated compounds inhibited the growth of E. coli and S. aureus. Lupeol,
protocatechuic acid and trans-cinnamic acid exhibited equal antibacterial activity
against E. coli with the MIC value of 250 pg/mL. frans-Cinnamic acid and /-
sitosterol showed better activity against S. aureus with the MIC value of 250 pg/mL.
Only lupeol exhibited cytotoxic activities against KB and NCI-H187 human cancer
cell lines with the 1Csy values of 26.73 and 13.53 ng/mL, respectively, while the other

compounds were inactive. All isolated compounds were non-cytotoxic to Vero cells.
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These isolated compounds did not show anti-TB and anti-HSV-1 activities, but the
results were inactive. This research work decribes the isolation and structure
elucidation of lupeol, protocatechuic acid, trans-cinnamic acid, stigmasterol and /-

sitosterol together with their biological activities from this medicinal plant.
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