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A study of the chemistry of Artocarpus heterophyllus Lam. leaves and identification 

of active antioxidant and hypoglycemic fractions/ compounds 

Fernando K. S. S. P 

 

 ABSTRACT 

 

The aqueous extract of the senescent leaves of Artocarpus heterophyllus is traditionally 

used in Sri Lanka as a hypoglyceamic agent. It has been previously reported that the 

hypoglyceamic activity lies in the ethyl acetate fraction of the water extract (EA/W). 

The main purpose of this study was to identify hypoglyceamic fractions/ compounds 

from the EA/W fraction. The study also encompassed antioxidant, antiglycation, α-

glucosidase inhibition and anti-inflammatory assays. The EA/W fraction was 

fractionated by chromatography on sephadex LH-20. Five fractions eluting with the 

following solvent systems were obtained. Fraction 1, dichloromethane/ hexane (4:1), 

Fraction 2, dichloromethane/acetone (3:2), Fraction 3, dichloromethane/acetone (1:4), 

Fraction 4, dichloromethane/ methanol (1:1) and Fraction 5, methanol. These fractions 

were screened for in vivo hypoglyceamic and antidiabetic activities and as well as in 

vitro antioxidant, antiglycation, α-glucosidase inhibitory and anti-inflammatory assays.  

Each fraction was tested for its effect on the blood glucose levels of fasted normal and 

diabetic rats. None of the fractions caused hypoglyceamia on normal rats. However 

there was significant (p < 0.001) reduction in the blood glucose level during the first 

three hours after giving the fractions 3, 4 and 5 to diabetic rats. Of the three fractions 

fraction 4 showed the highest hypoglyceamic activity. Fractions 3, 4 and 5 were also the 
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most active in the glucose tolerance test carried out on both normoglyceamic and 

diabetic rats. However fraction 3 was the most active in this assay. In both assays 

fractions 3, 4 and 5 at 50 mg/kg body weight showed activity of the same order as 

glibenclamide at 5 mg/ kg body weight. Fraction 4 was found to be the most active 

fraction in all the in vitro assays. In the DPPH radical quenching antioxidant assay it has 

a IC50 value of 21.69 ± 0.31 mg/ml compared with gallic acid which had IC50 value of 

23.46 ± 0.43 mg/ml. In the superoxide anion radical scavenging assay it showed 98% 

percentage inhibition at 0.5 mg/ kg dose while quercetin showed 100% percentage 

inhibition. It has strong α - glucosidase inhibition activity with a IC50 value of 0.40 ± 

0.01 mg/ml compared with acarbose which had a IC50 value of 0.54± 0.01 mg/mL. In 

the antiglycation assay it has a IC50 value 0.44 ± 0.01 mg/mL compared with rutin 

which had IC50 value of 0.18 ± 0.02 mg/mL. In the anti-inflammatory assay it has IC50 

value of 16.9 ± 0.1 mg/mL compared with rutin which had IC50 value of 11.8 ± 1.91 

mg/mL. As the thin layer chromatography analysis of fractions 3 and 4 indicated that 

they had several compounds in common, they were combined and subjected to 

chromatographic analysis. Five compounds were isolated using MCI gel, sephadex LH-

20 and silica column chromatography, preparative thin layer chromatography and 

normal phase, reversed phase and size exclusion  preparative high-performance liquid 

chromatography and their structures elucidated by using 1H NMR, 13C NMR, HSQC, 

HMBC, COSY, NOESY, IR and UV-visible spectroscopy, EI, FAB and HR-FAB 

spectrometry. One of the five compounds, 3,4,6-trihydroxy-7-ene-megastigman-9-one 

[104], was identified as the C5 epimer of lyratol E and is a new isomer. Of the four 

remaining compound 4-hydroxybenzoic acid [93] has been reported previously from the 

twigs of A. heterophyllus. The other remaining compounds 3,4-dihydroxy-7-ene-
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megastigman-9-one [103], 13-Hydroxy-3-oxo-α-ionol [105], 3,4-dihydroxybenzoic acid 

[106] are known compounds but have not been reported previously from A. 

heterophyllus. This study indicates that the obtained hypoglycemic effect of the EA/W 

fraction is caused by the total effect of a number of compounds of similar structures and 

that it may not be  possible to isolate a single highly active compound with 

hypoglyceamic activity from the senescent leaves of A. heterophyllus. 

Key words: Artocarpus heterophyllus, hypoglycemic effect, antioxidant, antiglycation, 

alpha glucosidase inhibition, epi-lyratol E. 

 

  


	2b6911638225a9df8d5dab252f600e25e955e0f6ce8f08337cc248bbedf07418.pdf
	Scanned Image
	2b6911638225a9df8d5dab252f600e25e955e0f6ce8f08337cc248bbedf07418.pdf

