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Abstract − Seven flavonoid compounds, kaempferol (1), quercetin (2), quercetin-3-O-β-D-glucopyranoside (3),
kaempferol-3-O-β-D-glucopyranoside (4), kaempferol-3-O-α-L-rhamnoside (5), quercetin-3-O-sophoroside (6)
and quercetin-3-O-rutinoside (7), were isolated from the methanolic extract of leaves of Kalanchoe prolifera.
Compounds 1-7 were isolated for first time from this plant. These compounds were evaluated their cytotoxic
activity against P-388 murine leukimia cells in vitro. Among those compounds kaempferol (1) and quercetin (2)
showed strongest cytotoxic activity with IC50 values of 4.45 ± 0.05 and 6.28 ± 0.02 μg/mL, respectively.
Keywords − Flavonoids, Kalanchoe prolifera, Crassulaceae, P-388 murine leukimia cell.

Introduction

Kalanchoe prolifera belong to Crassulaceae family is a

perennial herb and succulent leaves which grown in high

terrain and indigenous to low altitude of Indonesia1. The

leaves of K. prolifera are used in Indonesian traditional

medicine for the treatment of fever, infections, rheumatism

and skin diseases1,2. The genus of Kalanchoe reported to

contain bufadienolides3-5, triterpenoids6 and flavonoids7-9

and to possess biological activities such as blocking

human lymphocyte proliferation6,10, cytotoxic11, insecti-

cidal5,12 and inhibiting cancer cell growth13,14. However,

thus so far there is no phytochemistry reported from K.

prolifera. Our preliminary screening in search for novel

cytotoxic agents from Indonesian Kalanchoe plants, we

found that the methanolic extract of K. prolifera exhibited

significant cytotoxic against P-388 murine leukimia cells

in vitro. Repeated column chromatography of the metha-

nolic extract of fresh leaves of K. prolifera by bioassay-

guided isolation resulted in the isolation of seven flavonoids

(Fig. 1). The isolation, structure identification, and cytotoxic

evaluation against P-388 murine leukimia cells of these

isolated compounds are described herein.

Experimental

General experimental procedures − Ultra-violet spectra

was recorded in methanol on Jasco UV-1575 spectropho-

tometer. The IR spectra were measured on a Perkin Elmer

spectrum-100 FT-IR in KBr. Mass spectra were obtained

with a Water Qtof HR-MS XEVotm and Water TQD MS/

MS mass spectrometers. NMR spectra were recorded

with a JEOL JNM A-500 spectrometer using tetra methyl

silane (TMS) as an internal standard. Chromatographic

separation were carried out on silica gel 60 (Merck).

PTLC glass plates were precoated with silica gel GF254

(Merck, 0.25 mm). TLC plates were precoated with silica

gel GF254 (Merck, 0.25 mm), detection was achieved with

10% H2SO4 in ethanol, followed by heating and under

ultra-violet at λ 254 and 367 nm.

Plant materials − The fresh leaves of K. prolifera were

collected from Manaco Botanical Garden, Lembang,

Bandung, West Java Province, Indonesia in May, 2014.

The plant was identified by the staff of the Bogoriense

Herbarium, Bogor, Indonesia and a voucher specimen
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