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Antidiabetic and antioxidant activities of Jack (Artocarpus heterophyllus) leaves  
 
An aqueous extract of Jack leaves (Artocarpus heterophyllus) is used in folk medicine for the 
treatment of diabetes mellitus. Previous investigations using rats and humans have 
indicated that a single dose of A. heterophyllus leaves possesses significant oral 
hypoglycaemic activity. There are no available reports on the antioxidant action of water 
extract of Jack leaves. Since oxidative stress is believed to be a pathogenetic factor in the 
development of diabetic complications, the objective of this study was to determine the 
hypoglycaemic and antioxidant effects of multiple doses of A. hetemphyllus leaf extract on 
normal Wistar rats. Rats were randomly divided into two groups (6 rats each). Control 
group was given distilled water (1 mL) and test group was given I mL of the hot water 
extract of leaves per day for one week ( 5 g/kg body weight). At the end of one week rats 
were fasted for 16 h and were subjected to glucose challenge test. The antioxidant activity 
was measured in vivo by cardiac lipid peroxidation (using TBARS assay) and in vitro by the 
ability to scavenge 1,1-diphenyl-2-picrylhydrazyl free radical. Blood glucose levels were 
significantly reduced by A. heterophylIus leaf extract (32.5%, p = 0.0027) indicating that this 
plant aqueous extract improves the glucose tolerance in Wistar rats. Fasting blood glucose 
levels of the test group was also significantly lower in the test group than the control (39%, 
P=0.01 54). The water extract exhibited dose dependent inhibition of DPPH activity, with a 
50% inhibition (IC50) at a concentration of 0.35 mg/mL whereas ethyl acetate extract had at 
0.2 mg/mL. In the in vivo lipid peroxidation assay the reduction in TBARS generation in the 
homogenizd heart tissue when compared with controls gave a value of 52.3± 0.19%. Our 
results show that multiple doses of A. hetemphyllus leaf extract not only possess an 
antidiabetic effect, but also possess an antioxidant effect in normal Wistar rats.  
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Development of a new colorimetric method to determine nitrate  
 
The increasing use of artificial fertilizers, the disposal of wastes (particularly from animal 
farming) and changes in land use have caused a progressive increase in the nitrate levels in 
groundwater supplies. Drinking water high in nitrates is potentially harmful to human and 
animal health. Thus, the necessity for development of sensitive methods for the direct 
determination of nitrate, whereby a simple test can be carried out in the fields, to assess the 
level of nitrate in particular water body when required has arisen.  

 
The universally accepted, most effective method of nitrate determination is based on the 
quantitative reduction of nitrate to nitrite, by running the sample through a cadmium column 
followed by a colorimetric determination. However, due to the use of a packed cadmium 
column the method is unsuitable for direct testing.  

 
In this project, the oxidizing properties of nitrate are exploited to oxidize an organic compound, 
which intern will cause the reduction of nitrate. The project was on determination of the 
reduced product of nitrate (nitrite) and the subsequent use of the reduced product to relate to 
the concentration of nitrate.  
 
The system obeys the Beer – Lambert’s law and has a minimum detection limit of 30 mg dm-3. 
As a method, it is very simple and can be carried out even in the field. Therefore it could be 
developed as a field-testing method.  



 
The maximum nitrate level in the WHO (World Health Organization) drinking water quality 
standard is 45 mg dm-3. As this value is higher than the minimum detection limit of the 
method developed, it can be concluded that this method is suitable for testing the drinking 
water quality.  
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Polycyclic aromatic hydrocarbons in Sri Lankan made tea and their extractability into the tea 
infusion  
 
Tea industry makes a vital contribution to the economy of the country. Foreign exchange 
earned from tea was U.S $ 620 million in 2000. Quality of Sri Lankan tea is a key factor which 
enables Sri Lanka to be competitive in the international market and therefore maintaining the 
quality of Sri Lankan tea is vital to the sustainability of the tea industry. There is a continued 
worldwide concern in PAHs in the food and environment due to their carcinogenic properties. 
Improper or inefficient dryers used in tea processing resulted in teas with smoky taint. Smoke 
is always associated with PAHs, and therefore, smoky teas could contain PAHs.  
 
The reverse-phase HPLC method was used, to determine the levels of nine PAHs 
(Anthracene[An],Phenanthrene[Ph],Fluoranthene[Fl],Pyrene[Py],Benz(a)anthracene[B(a)A], 
Chrysene[Ch], Benzo(k)fluoranthene[B(k)F], Benzo(a)pyrene [B(a)P] and 
Dibenz(a,h)anthracene [DB(a,h)A]) in smokey, clean (no smoke taint) and control (steam was 
used in the dryer to dry the tea) tea samples. The PAH levels in the tea infusion were also 
determined.  

 
The smokey tea samples contain all the nine PAH’s tested. However both clean and control tea 
samples did not contain carcinogenic B(a)P and DB(a,h)A. The tea samples with smoky 
character contained significantly higher concentrations of PAHs than that of control and clean 
tea samples thereby indicating improper or inefficient drying conditions which led to the 
generation of smoke which may be the cause for the contamination of tea with PAHs. There 
was no significant difference in PAHs levels between control and clean tea samples for all the 
PAHs except Benzo(a)pyrene. Control tea samples contained higher levels of B(a)P than clean 
tea samples. Out of nine PAHs tested, the concentrations of Phenanthrene, Fluoranthene and 
Pyrene were the highest (>100 ppb) in smoky tea samples. The levels of carcinogenic PAHs 
such as, Benzo(a)pyrene, Benz(a)anthracene, Benzo(k)fluoranthene and Dibenz(a,h)anthracene 
were found to be low even in smoky samples (7-23 ppb). These concentrations of carcinogenic 
PAHs were well below the concentrations set by Swiss authority (limit set by Switzerland is 50 
ppb for Benzo(a)pyrene). Six PAH compounds out of nine were detected in the tea infusion and 
their concentrations were well below the recommended level. Most of the carcinogenic PAH’s 
such as B(k)F, B(a)P and DB(a,h)A were not detected in tea liquor.  
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Development of a dry reagent assay for glucose.  
 
Determination of the presence of glucose qualitatively in urine is important for the 
management of diabetic patients. Dry reagent assays for this is commercially available. These 
assays utilize orthotolidine as the oxidizing agent with produces a blue colour in the presence 
of hydrogen peroxide and peroxidase. The disadvantages of this method are that orthotolidine 


