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Keynote Address 

The role of genomics in Molecular Diagnostics and Personalized 

Medicine 

 
Prof. Ranil Dassanayake 

Department of Chemistry, University of Colombo 
 

Chemistry is often the central science of many scientific disciplines because it plays a major role in 

connecting life sciences and applied sciences such as medicine and engineering. Chemistry constitutes the 

basis of life.  From the first moment and in every second over thousands of complex biochemical reactions 

are taking place in our body to sustain life. All developmental stages of life follow biochemical processes 

and the biomolecules are the key player of those reactions. The biomolecules produced by living organisms 

constitute large polymeric organic molecules such as nucleic acids (DNA/ RNA), proteins, polysaccharides 

and as well as small molecules such as fatty acids, steroids, vitamins etc. 

 

One of the most important biomolecules of life is DNA, which is a molecule of inheritance and carries 

characters from one generation to another and constitute information for body’s function. Nearly every cell 

in a person’s body has the same DNA. The information in DNA is stored as a code made up of four chemical 

bases: adenine (A), guanine (G), cytosine (C), and thymine (T). Human DNA consists of about 3 billion 

bases, and more than 99 percent of those bases are the same in all people. The order, or sequence, of these 

bases determines the information available for building and maintaining an organism. Over the years of 

researches into DNA and RNA by the molecular scientists paved the way to unlock many of the interesting 

mysteries behind these molecules. The findings of these researches have been used to pinpoint the causes 

of many diseases, such as sickle cell anemia, cystic fibrosis, cancers, leukemia etc. Further, scientists have 

translated mysteries they unraveled about DNA and RNA into several treatments and therapies prompting 

a bridge between the laboratory bench and the patient’s bedside. 

 

With the mapping of human genome in 2003, the pace of discovery steadily and gradually increases.  One 

of the areas that have enormously benefited from the discovery of genome projects is medicine and through 

the identification of errors/ polymorphisms in genetic materials scientists were able to explain the genetic 

basis for diseases, phenotypes, therapeutic responses etc. With the advent genomic projects and high 

throughput techniques to analyze the person’s entire genomes for nucleotide polymorphisms / mutations 

make possible to predict individualized risk and to decide tailor-made treatment according to individual 

genetic makeup, which is currently known as personalized medicine.  
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Session A 

Abstract No: A1 

Development of an effective Mosquito Repellent Vaporizer with a combination of naturally 

available three essential oils 

L N D Silva1, P A Paranagama1, 2 

1Institute of Chemistry Ceylon, College of Chemical Sciences, Rajagiriya. 

2Department of Chemistry, Faculty of Science, University of Kelaniya, Kelaniya. 

 

The currently used mosquito coils with synthetic insecticides contain several health risks. Therefore, it is 

an urgent need to search for an alternative mosquito repellent with no health risk. The present study is 

conducted to determine the mosquito repellent activities of three extract plant materials (citronella, 

lemongrass and cinnamon leaf). The repellent activity of each sample was tested with the help of screen 

cage method.  A series of concentrations of each essential oil were prepared by diluting the essential oil in 

70% ethanol. Isolated effectiveness of each concentration of each essential oil were evaluated separately. 

The most effective concentration of each essential oil was investigated. Accordingly, different 

combinations of three essential oils were formulated (Citronelle + Lemongrass, Citronelle + Cinnamon leaf, 

Lemongrass + Cinnamon leaf and Citronelle + Lemongrass + Cinnamon leaf) and the effectiveness of each 

combination was evaluated. Cinnamon leaf essential oil with a minimum dosage level of 0.48% and 3.4% 

showed higher mosquito repellent activity for the ED50 and ED99.9 when compared to Lemongrass oil and 

Cinnamon leaf oil. When the isolated essential oils were compared, the mosquito repellent activities 

occurred in the following order: Cinnamon leaf oil > Lemongrass oil > Citronella oil. From the combination 

mixtures, Cinnamon leaf + Lemongrass mixture showed higher mosquito repellent activity compared to the 

other mixtures. 

Keywords: Essential oil, Mosquito repellent, Screen cage method, ED50 and ED99.9 

 

 

 

 

 

 

 

 



 
Proceedings of the Undergraduate Research symposium, ICHEMC: 22nd – 23rd August, 2018 

 

3 
 

Abstract No: A2 

Preparation of Herbal Hair Gel Using Lepisanthes tetraphylla 

H D Hettiarachchi1, P A Paranagama1,2 
1Institute of Chemistry Ceylon, College of Chemical Sciences, Rajagiriya. 

2Department of Chemistry, Faculty of Science, University of Kelaniya, Kelaniya. 

 

The research work has been undertaken with the aim to formulate a herbal hair gel. Two Sapindaceae 

species, Sapindus emarginata and Lepisanthes tetraphylla were used for the comparative study. Fruit 

extracts of Sapindaceae species are commonly used as a remedy for many hair problems including dandruff, 

itchiness and hair fall. These gummy fruit extracts, when applied on the hair, have the ability to set the hair 

like a hair styling gel due to the polymers present.  

 Antioxidant activity was examined using DPPH (2, 2-diphenyl-1- picrylhydrazy radical scavenging 

capacity) assay and FRAP (Ferric ion reducing antioxidant power) assay. Folin-Ciocalteu reagent assay 

was conducted to determine the Total Phenolic content. After analyzing all the extracts, methanol extracts 

of L. tetraphylla fruit and leaf having highest antioxidant activity and high phenolic contents were chosen 

to prepare the hair gel. The fruit extract is a good source of saponins and it is acting as the styling polymer 

in the hair gel. The leaf extract has high anti-oxidant activity that helps to prevent the hair greying and hair 

falling which is caused by oxidative stress.  

The hair gel was formulated using water as main solvent, carbopol 940(thickener), glycerin (Humectant), 

propylene glycol (humectant, softener), methyl paraben(preservative), triethanol amine (to adjust pH), 

polysorbate (surfactant, emulsifier), benzophenone (stabilizer, sunscreen), EDTA Disodium (adjustment 

agent) and fragrance.  

The prepared gel was evaluated for parameters such as pH which was found to be 6.78, physical appearance 

and skin irritation test whereas consistent homogeneity was maintained. Anti-oxidant activity of the extract 

and the prepared hair gel were compared. The prepared herbal hair gel also showed good antioxidant 

activity. 

 

Keywords: Antioxidant activity, DPPH, FRAP, Phenolic content, Saponins 
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Abstract No: A3 

The effect of culture media on the production of secondary metabolites by the endolichenic 

fungus, Curvularia trifolii 

U V Jayasekera1, P A Paranagama1, 2 
1Institute of Chemistry Ceylon, College of Chemical Sciences, Rajagiriya 

2Department of Chemistry, Faculty of Science, University of Kelaniya, Kelaniya 

 

The search for bioactive compounds from natural sources play an important role in the discovery of drugs. 

Since there are many side-effects from synthetic drugs, there is an urgent need to investigate sources of 

secondary metabolites. As of late, endolichenic fungi have become a new branch to evaluate the 

bioactivities of secondary metabolites in natural product chemistry and research. Over the last decade 

endolichenic fungi have been cultured and new compounds have been isolated having different 

bioactivities. It was also observed that the production of secondary metabolites is affected when the culture 

conditions are differed. In the research carried out, the OSMAC (One Strain Many Compounds) approach 

is taken. The endolichenic fungus, Curvularia trifolii, was cultured in solid media as well as in liquid media 

with the addition of Cu2+ and Mg2+ ions to the liquid media. There was a notable and significant difference 

in the yields and appearance of the crude products obtained as well as in their bioactivities. The chloroform 

fraction (VJ-01-S1-C) of the solid medium showed the highest anti-oxidant activity of, 0.365±0.043 mgmL-

1 when the DPPH radical scavenging assay was carried out for all crude products obtained while all the 

liquid media samples showed very less anti-oxidant activity comparatively. The agar well diffusion anti-

bacterial assay was also carried out for all samples in which the chloroform fraction (VJ-01-S1-C) showed 

the biggest inhibition zone while the most of the liquid samples did not possess anti-bacterial activity. The 

MIC value calculated for VJ-01-S1-C was 112 µgmL-1. 

 In light of the acquired data, it is possible to come to the understanding that the secondary metabolites do 

differ when the culture media is changed. Another interesting observation was that a pure compound was 

isolated during the partitioning of the solid media crude, VJ-01-S1. The pure compound was obtained from 

the chloroform fraction which crystallized in the rotary flask. It was characterized using NMR techniques 

and LC-MS and the structure was elucidated. 

 

Keywords: OSMAC approach, Anti-oxidant activity, Anti-bacterial activity. 
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Abstract No: A4 

Isolation of bioactive novel compounds from Endolichenic fungi Neurospora crassa found 

in mangrove lichens 

G O Jeewangika1, P A Paranagama1,2, S R Samarakoon3 

1Institute of Chemistry Ceylon, College of Chemical Sciences, Rajagiriya. 

2Department of Chemistry, Faculty of Science, University of Kelaniya, Kelaniya. 
3 Institute of biochemistry, University of Colombo, Sri Lanka 

 

Infectious diseases as well Non infectious diseases are the leading causes of death worldwide. The drug 

resistance and side effects due to pharmacotherapy has become a great concern all over the world. Still no 

treatments have been found for some non-infectious diseases such as cancer. Yet there is also decrease in 

the arrival of new drugs to market that have passed the phase four clinical trials. Even though a lot of 

bioactivities have been identified from Endolichenic fungi only few bio active compounds have been 

isolated and characterized. These non-characterized bioactive compounds could be a navel compound with 

better therapeutic value. These bioactive compounds could be isolated and can be developed as a future 

drug. Here the secondary metabolites produced by an identified fungi Neurospora crassa was extracted in 

to ethyl acetate solvent and analyzed it’s bio activity. Cytotoxic assay against NIC 292 lung cancer cell 

lines confirmed that this species produces antineoplastic compounds. Hence the study was proceeded with 

the isolation of the pure compound. Through column run and preparative TLC a pure compound which 

showed positive activity for the anticancer assay was isolated. IC50 for the crude extract was found to be 

112.5 µg/mL value. Proceeding with the structure elucidation and clinical trials it can be confirmed that the 

isolated compound is a novel compound or not, as well as whether this compound could be developed as a 

future drug available in the market. 

Key words: Bioactive compounds, anticancer activity, Neurospora crassa, Cytotoxicity. 
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Abstract No: A5 

Molecular identification of endolichenic fungi isolated from the mangrove lichen, Pyrenula 

bahiana, and isolation of bioactive compound produced by it 

M A F Mushrifa1, P A Paranagama1,2 

                      1Institute of Chemistry Ceylon, College of Chemical sciences, Rajagiriya. 

                2Department of Chemistry, Faculty of Science, University of Kelaniya, Kelaniya. 

 

The endolichenic fungi from the mangrove environment in Sri Lanka are still an untapped source of 

bioactive natural products since the identity and chemistry of their secondary metabolites have not been 

thoroughly explored. In this study the DNA of two endolichenic fungi isolated from the mangrove lichen, 

Pyrenula bahiana, were extracted and identified, and their metabolites were investigated for their 

bioactivity. The two fungal strains were cultured in 22 large petri dishes and incubated at room temperature 

for about 5 days and then their secondary metabolites were extracted into ethyl acetate. The crude extracts 

of the fungi (MA/01 and MA/03) were subjected to antioxidant and antibacterial assays. The concentration 

series of ( 0.03mg/ml – 1.00mg/ml) of both the fungal crude extracts showed moderately low anti oxidant 

activity in the DPPH assay, when compared with the standard BHT. But the crude extracts at a concentration 

of 6.8mg/ml showed good antibacterial activity against the bacterial strain Staphylococcus aureus when 

compared with the activity of the standard Azithromycin at a concentration of 5.0 mg/ml, when the assay 

was carried out using agar well diffusion method. As the extracts showed good antibacterial activity, they 

were partitioned using 80% methanol, hexane and chloroform to obtain methanol, hexane and chloroform 

fractions respectively. The anti bacterial activity of each of these fractions were evaluated using the agar 

well diffusion anti bacterial assay and the chloroform fractions of both the extracts were identified to have 

the highest activity. Meanwhile, the DNA of both the fungi were extracted and PCR was done for the 

extracted DNA samples and thereby both the fungal strains were identified to be the same fungus named, 

Lasiodiplodia theobromae. Therefore, the chloroform fraction of only (MA/01) was subjected to further 

fractionation using bioassay guided column chromatography and preparative TLC in order to isolate the 

active compound present. The isolated active compound was also tested for its anti cancer activity but it 

didn’t show any Profound activity. Finally, the 1H-NMR of the isolated active compound was obtained. 

Keywords: Endolichenic fungi, Antioxidant activity, Antibacterial activity, DNA, Lasiodiplodia 

theobromae. 
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Abstract No: A6 

Development of a Facial Cream using Garcinia cambogia Extract and the Essential Oil of 

Sandalwood (Santalum album L.) 

S S Perera1, P A Paranagama1, 2 
1Institute of Chemistry Ceylon, College of Chemical Sciences, Rajagiriya.  

2Department of Chemistry, Faculty of Science, University of Kelaniya, Kelaniya. 

 

Garcinia cambogia which belongs to the Guttiferae family is native to Southeastern Asia. The rinds of the 

fruit are used for therapeutic purposes. From ancient times the dried rinds are used to cure fish. In this study 

both raw and ripe Garcinia cambogia were collected and the crude extracts were obtained using the 

sequential extraction method. The crude extracts were then subjected to antioxidant, anti-obesity and anti-

bacterial assays to compare the activity between raw and ripe Garcinia cambogia. To study the antioxidant 

activity DPPH assay, ABTS assay and FRAP assay were done. In the DPPH assay all the extracts showed 

a higher activity than that of the standard BHT. Dichloromethane extract of raw Garcinia showed the 

highest activity in the FRAP assay and the dichloromethane extract of ripe Garcinia had the highest activity 

in the ABTS assay. Pancreatic lipase inhibition assay was done to determine the anti-obesity activity. 

Hexane extract of ripe Garcinia showed the highest activity which is higher than the standard Orlistat tablet. 

Agar well diffusion method was used to study the anti-bacterial effect and all the extracts showed activity 

but less than the standard Azithromycin tablet. Finally, a facial cream was prepared using the 

dichloromethane extract of raw Garcinia and the hexane extract of ripe Garcinia. Anti-tyrosinase assay 

was done for the cream extract and compared the tyrosinase inhibition activity with the standard kojic acid.  

Keywords: Sequential extraction, Antioxidant, Anti-obesity, Anti-bacterial, DPPH  
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Abstract No: A7 

Study of α-amylase inhibitory activity, antioxidant activity, lipase inhibitory activity and 

Lead and Cadmium content of boiled Barley (Hordeum vulgare) water extract 

B A D S Rathnapala1, P A Paranagama1,2 

1Institute of Chemistry Ceylon, College of Chemical Sciences, Rajagiriya. 

2Department of Chemistry, Faculty of Science, University of Kelaniya, Kelaniya. 

 

Barley (Hordeum vulgare) is a cereal grain that has been introduced as the principal ingredient in diet of 

Diabetic patients in early Ayurvedic teachings and is being recommended by the physicians as a drink for 

Diabetic patients. This study was conducted to investigate the α-amylase enzyme inhibition activity, lipase 

enzyme inhibition activity, Anti-oxidant capacity and to find out the presence of two heavy metals Pb and 

Cd in the boiled water extract of barley seeds that are available in the market. 

The α-amylase enzyme inhibition activity was determined by using dinitro salicylic acid as the color 

substrate that will make a colored complex (absorbance 540 nm) with the reducing sugars created in 

hydrolysis of starch by amylase. The sample with a higher inhibition gave the least absorption at 540 nm. 

The boiled water extract displayed lower IC50 value of 0.468 mg ml-1 than that of the standard Acarbose 

with IC50 of 0.594 mg ml-1. This conveys that it has a higher inhibition activity than Acarbose at higher 

concentrations. Anti-oxidant activity was determined using two methods 2,2-diphenyl-1- picrylhydrazyl 

(DPPH) radical scavenging capacity Assay and Ferric ion reducing power (FRAP) assay as the 

confirmatory test. The results implied that the boiled water extract of barley shows a very low antioxidant 

activity when compared to the standard BHT solution. 

Lipase enzyme inhibition activity was determined spectrophotometrically by measuring the absorbance at 

410 of para-nitro phenol released because of enzymatic hydrolysis of para-nitro phenol acetate. The boiled 

water extract showed lower inhibition (IC50 of 0.276 mg ml-1) when compared with the standard orlistat 

(IC50 of 0.191 mg ml-1). The heavy metals Pb and Cd content was determined using atomic absorption 

spectrophotometer. The standard series samples were prepared using the calibration standards available at 

Institute of Chemistry. The concentration of Pb was found to be 0.20 mg kg-1 which was lesser than the 

maximum permissible limit of SLS specifications. Cd was not detected. 

Keywords: α-amylase enzyme inhibition activity, IC50, DPPH, FRAP, BHT 
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Abstract No: A8 

Synthesis and evaluation of skin permeation and retention of Betamethasone analogues 

A S Jayathilaka1, U K Wanninayake2, D T Welideniya2, D Udukala1 

1Institute of Chemistry Ceylon, College Chemical Sciences, Rajagiriya, Sri Lanka 
2Sri Lanka Institute of Nanotechnology, Pitipana, Homagama, Sri Lanka 

 

Betamethasone is a widely used steroidal anti-inflammatory drug which is formulated as creams and lotions 

to treat skin infections. It has been reported with various side effects due to its high systemic absorption. 

Betamethasone analogues were synthesized by modification of hydroxyl groups; esterification and 

elimination were carried out to alter its lipophilicity. Primary, secondary and tertiary hydroxyl groups were 

esterified and eliminated in order to synthesize more lipophilic analogues.  Skin permeation and skin 

retention of the synthesized analogues were evaluated by Franz cell diffusion method using pig ear skin as 

the model membrane. Results show that the increase of lipophilicity, increases the skin permeation and skin 

retention. Synthetic route for Betamethasone dipropionate was improved by introducing a cost effective 

reaction condition and ecofriendly reagents.  

Keywords: Betamethasone, anti-inflammatory, esterification, lipophilicity, Franz cell diffusion 
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Abstract No: A9 

Antioxidant and Anti-tyrosinase Activities of Peel, Leaves and Twigs of  

Sri Lankan Variety of Annona squamosa L. 

W G B K K G Gunawardana1, D Udukala1 
1College of chemical sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 

The sugar apple, sweetsop, or sugar-pineapple, Annona squamosa L. is a species in the Annonaceae family, 

which is native to tropical America. The plant is used with medicinal properties, which includes antifertility, 

anti-diabetic and antitumor activities. Annona squamosa L is a rich source of polyphenols and flavonoids.  

Plant polyphenols are free radical scavengers that exhibit antioxidant activity with lesser toxicity and side 

effects. The nonpolar, moderate polar and polar constituents of the peel, leaves and the twigs were extracted 

to hexane, ethyl acetate and methanol using the sequential extraction method, and the obtained extracts 

were used to evaluate the anti-oxidant activity by DPPH method. The methanol crude extracts of the peel 

(IC50 = 31.25 ±26.56), leaves (IC50 = 51.20 ±13.52) and the twigs (IC50 =83.59 ±13.52) showed the highest 

activity than that of BHT (IC50 = 103.44 ±1.58). Since the methanol crude extracts gave satisfactory results 

they were further used in the FRAP assay to support the data obtained from the DPPH assay. Methanol 

extract of the peel (IC50 =0.614 ±0.048) showed a considerably very high anti-oxidant activity compared to 

methanol extracts of the leaves (IC50 = 1.962 ±0.024), twigs (IC50 =2.285 ±0.036) and BHT (IC50 = 1.274 

±0.034). In addition, the inhibitory activity of mushroom tyrosinase method was used to determine the anti-

tyrosinase activity of the methanol extracts, and showed a lower activity compared to the standard Kojic 

acid (IC50 = 66.70 ±12.22). Yet the methanol extract of the peel (IC50 = 84.03 ±10.60) showed the highest 

percentage inhibition compared to the leaves (IC50 = 219.17 ±10.83) and the twigs (IC50 = 253.16 ±47.88). 

The present study reveals that the methanol peel extract could be another new natural skin whitening agent 

and a potent natural dietary antioxidant. 

Keywords: Free radical scavenging, Tyrosinase inhibition, Annona squamosa L.  
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Abstract No: A10 

A Study on the Antioxidant and Anti-Tyrosinase Activities of Three Rhizomes from the 

Family Zingiberaceae 

M R A Maryam1, D Udukala1 

1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 

Ginger is a medicinal plant that has been used in herbal medicines all over the world to treat a vast amount 

of illnesses including nausea, inflammation, hypertension, pain, cholesterol, indigestion, arthritis, 

rheumatism, dementia, vomiting and bleeding disorders. It has several bioactive components like phenolic 

compounds, sesquiterpenes, and gingerols in its volatile oils, and has been proved to have excellent 

antioxidant, anti-tyrosinase, anti-hyperglycemic, antimicrobial, anticancer, anti-inflammatory and 

antifungal properties. The three gingers used in this research were collected from Mawanella, Sri Lanka, 

and are commonly called “Inguru Piyali” (Kaempferia Galanga L), “Wal Inguru” (Zingiber Zerumbet) 

and “Harankaha”. The rhizomes underwent continuous extraction with the solvents hexane, ethyl acetate 

and methanol. The highest yield was obtained from the methanol extracts. The antioxidant activity was 

gauged by the DPPH free radical scavenging activity and the ferric reducing antioxidant power assays. The 

methanol extracts showed the highest activity in the free radical scavenging assay, with “Harankaha” 

showing higher activity than the standard BHT, indicated by its IC-50 value 82.95 ± 3.75, compared to the 

IC-50 value of BHT which was 90.97±7.27. The ferric reducing antioxidant power assay also showed that 

“Harankaha” had the highest activity of the other rhizomes, followed closely by rhizome “Wal Inguru”. 

The anti-tyrosinase activity against mushroom tyrosinase revealed that “Harankaha” had once again higher 

activity than the control kojic acid, where its IC-50 value was 44.48±1.89, compared to kojic acid, which 

was 60.52±10.22. This can lead to the deduction that the methanol extract of “Harankaha” has important 

biological activities and can be used as a natural active ingredient in applications. 

Keywords: antioxidant activity, anti-tyrosinase activity, rhizome 
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Abstract No: A11 

A Study on Antioxidant and Anti Tyrosinase Activities of the Kernel Extracts from Two 

Sri Lankan Varieties of Coconut 

V Wijayasekera1, D Udukala1 
1Institute of Chemistry Ceylon, College of Chemical Sciences, Rajagiriya, Sri Lanka 

The search for natural antioxidants and tyrosinase enzyme inhibiting compounds remain important because 

they can be used to prevent and cure undesirable skin diseases caused by synthetic chemicals. This study 

investigated the antioxidant and anti tyrosinase activities of the kernel extracts from two varieties of Cocos 

nucifera L. (coconut), commonly known in Sri Lanka as ‘Thembili’ and ‘Gon Thembili’, at two different 

maturity stages, 180 days and 210 days after first appearance of fruit. The main difference between the 

varieties is their breeding behavior, while Thembili is an inbred variety, Gon Thembili is outbred. The 

kernels were extracted into three different solvents Hexane, Ethyl Acetate and Methanol via sequential 

extraction. The DPPH assay was carried out to analyze the hydrogen donating ability, in which the methanol 

extracts exhibited higher activity compared to the Ethyl Acetate and Hexane extracts. To support the data 

obtained the methanol extracts were further used in the FRAP assay to assess the electron donating ability 

of the extracts, and also in the anti tyrosinase assay. When comparing the two varieties, the antioxidant and 

anti tyrosinase activities were seen to be highest in the Gon Thembili variety, whereas when considering 

maturity, the mature extracts had a higher activity. The DPPH radical scavenging and ferric reducing 

activities of the Methanol extract of mature Gon Thembili kernel (IC50 = 29.75  1.79 g/ml and IC50 = 

1.045  0.050 g/ml respectively) is seen to have the highest antioxidant activity, even so more than the 

positive standard, BHT (IC50 = 92.08  0.30 g/ml and IC50 = 1.791  0.013 g/ml respectively). The anti 

tyrosinase activity of all methanol extracts showed a lower activity than the positive standard, Kojic acid 

(IC50 = 80.820  11.541 g/ml), however the Methanol extract of mature Gon Thembili kernel (IC50 = 

100.862  15.570 g/ml) showed a higher activity among the samples. Since the Methanol extract of mature 

Gon Thembili kernel showed an appreciable amount of antioxidant and anti tyrosinase activity, it could be 

used in future work to isolate the active compound in order to prepare formulations in the cosmetic industry. 

Keywords: Antioxidant activity, Anti Tyrosinase activity, Cocos nucifera, Coconut, Kernel, Sri Lanka 
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Abstract No: A12 

The Study of Antioxidant and Anti tyrosinase Properties of Fruit, Peel and Leaves of the 

Sri Lankan Variety of Cucumis melo L. 

M B S S Mendis1, D Udukala1 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka  

 

Cucumis melo L. (Kakiri) is a member of cucurbitaceae family. Apart of cucumis melo L, squash and 

pumpkins belong to the same family. This consists of 110 proposed genera with 750 species and natives to 

Africa. And mostly found in tropical regions of Sri Lanka. Free radical scavenging activity has evaluated 

using DPPH and FRAP assay. DPPH radical scavenging assay is based on hydrogen atom donating ability 

whereas FRAP is based on the reducing power of Fe3+. Tyrosinase inhibition activity was carried out using 

mushroom tyrosinase which is based on the amount of dopachrome formed. The present study has been 

done based on the data collected through a primary research on melon which has been collected from 

Moratuwa. Continuous extraction was carried out with hexane, ethyl acetate and methanol for fruit, peel 

and leaves of the plant. Anti-oxidant activity was evaluate by using DPPH method. The ethyl acetate extract 

of fruit (IC50 =81.19 ±0.18), Peel (IC50 =87.05 ±0.11), leaves (IC50 =91.75 ±0.12) showed the highest 

activity than that of BHT (IC50 =95.73 ±0.58). Since the ethyl acetate extract showed higher results for the 

DPPH assay for further support the data obtained the FRAP assay was carried out. Ethyl acetate of fruit 

extract (IC50 = 1.215 ± 0.002) showed highest scavenging activity than, peel (IC50 =1.725 ±0.008), leaves 

(IC50 =2.256 ±0.003) and BHT standard (IC50 = 1.361 ± 0.001). In the mushroom tyrosinase assay Kojic 

acid was used as the standard and the fruit, peel and leaves showed a lower activity compared to the standard 

kojic acid (IC50 = 67.13 ± 0.18). Ethyl acetate of the fruit (IC50 = 85.41 ± 0.22) showed the highest 

percentage inhibition compared to the peel and leaves of Cucumis melo L. Thus these results suggest that 

ethyl acetate extract of cucumis melo L of the Fruit may serve as a potential source of natural anti-oxidant 

and a mild inhibitor of tyrosinase.   

Key words: Cucumis melo L, Anti-oxidant activity, Tyrosinase inhibition  
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Abstract No: A13 

Antioxidant and anti-diabetic properties of three species in Elaeocarpaceae Family in Sri 

Lanka 

M H K P P Maduratharangi1, D Udukala1 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka  

 

The accepted view over synthetic drugs and nutrients nowadays is not safe because of the side effects and 

consumer preference for natural remedies over synthetic drugs. Since several studies have been shown that 

plants have higher medicinal values this project was conducted to determine antioxidant and anti-diabetic 

properties of three species in Elaeocarpaceae family in Sri Lanka. Leaves extract of these species were 

tested for antioxidants with DPPH assay and FRAP assay, while anti-diabetic properties were tested with 

α-amylase inhibitory assay. Lowest IC50 values, 5.256±0.13 μgml-1 and 5.486±0.069 μgml-1 were given by 

methanol extracts of E.glanduliffera and E.serratus L. respectively. Although these two were shown highest 

absorbance for ferric reducing assay, it was found that methanol extracts have higher antioxidant activity 

for both DPPH and FRAP assays at very low concentrations when compared to BHT. When considering α-

amylase inhibition, the highest percentage inhibition in Acarbose was 47.86±1.24 where the methanol 

extracts as follows: E.glanduliffera (7.41±1.72), E.serratus L. (12.27±2.93) and E.subvillosus Arn. 

(7.38±1.54). When compared to Acarbose none of methanol extracts were exhibited significant α-amylase 

inhibitory activity. The results suggested that leaves of three species of Elaeocarpacea family including 

endemic species (E.subvillosus Arn.) have strong antioxidant activity where have no good response to the 

anti-diabetic properties. 

Keywords: Elaeocarpaceae family, antioxidant activity, Anti-diabetic activity. 
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Abstract No: A14 

Antioxidant, Anti-diabetic and Antibacterial activities of three Syzygium species of Sri 

Lanka 

K D C Madhushika1, D Udukala1 

1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka  

 

Antioxidants, anti-diabetic agents, and antibacterial agents plays an important role in maintaining 

health and contributes directly to the overall homeostasis of human body. Due to this significant 

importance, many synthetic compounds have been modified as antioxidants, anti-diabetic agents 

and antibacterial agents and are being clinically used throughout the world. There is a rising 

demand for novel, inexpensive and effective antioxidant, anti-diabetic agents and antibacterial 

agents. Human beings have been utilizing plants for preventive and curative health care since 

ancient times and the phytoconstituents in plants have reported to exert biological effects.  

Therefore, the aim of this project was to conduct a comparative study on the bioactivities of leaves, 

seeds and fruits of Syzygium jambos, Syzygium malaccense and Syzygium samarangense species 

extracted with different solvents. The solvents used were hexane, ethyl acetate, methanol and 

water. The DPPH free radical scavenging assay was used to determine antioxidant activity and 

alpha amylase inhibitory assay was used to determine anti-diabetic activity.  Agar well diffusion 

method was used to analyze antibacterial activity against the three bacterial strains Staphylococcus 

aureus, Bacillus subtilis and Escherichia coli. When methanol leaf extracts of Syzygium jambos, 

Syzygium samarangense and Syzygium malaccense were subjected to alpha amylase inhibitory 

assay they showed IC50 values of 1.73 mg/ml, 3.60 mg/ml and 1.50 mg/ml respectively in 

comparison to the IC50 value of standard drug acarbose, which is 5.20 mg/ml.  Therefore, it could 

be stated that the methanol leaf extracts of these plants are possessing good alpha amylase 

inhibition activity with respect to the standard drug acarbose. Highest antioxidant activity was 

observed in Syzygium samarangense methanol seed extract with an IC50 value of 9.2 µg/ml with 

respect to the 251.942 µg/ml IC50 value of the standard BHT. When considering about the 

antibacterial assay highest inhibition zone was observed in the hexane seed extract of Syzygium 

samarangense (6.8 mg/ml) which is 20mm against the bacterial strain Bacillus subtilis. Therefore, 

by analyzing the results of this study it could be stated that the three plant species Syzygium jambos, 

Syzygium malaccense and Syzygium samarangense could be a promising source of antioxidants, 
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anti-diabetic agents and anti-bacterial agents. Rather than synthetic molecules, herbal extracts 

could provide a great solution to fulfill the rising demand in pharmacological industry. 

Keywords: Antioxidants, anti-diabetic, antibacterial, IC50, DPPH 

 

Abstract No: A15 

Different methods of extractions using sesame seeds 

S H Basnagoda1, G Thiripuranathar1 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka  

 

Sesamum indicum is an oil crop which is cultivated in many parts of Sri Lanka. Since sesame contains a 

high percentage of oil, it is mainly used for cooking as well as aurvedic medicinal purposes. This oil is rich 

in antioxidants, flavonoids, vitamins, proteins and other bio active compounds. The extraction of sesame 

oil is done by means of various methods. In Sri Lankan contex, this process is mainly carried out by using 

machines and a local manual machine called Sekkuwa. This study was carried out to determine the best 

method of sesame oil extraction based on the antioxidant activity. Antioxidative compounds are very 

important in neutralizing the Reactive Oxygen Species generated in the body. In this study the antioxidant 

potential of the extracted oil from Sekkuwa, machine and sesame seed extract taken from solvent extraction 

were tested using DPPH radical scavenging assay and FRAP assay. The results were compared with respect 

to BHT. For this study both black and white sesame seeds were used. Black and white sesame oil extracted 

from machine and Sekkuwa also was taken for this study. The highest antioxidant activity was obtained 

from the sesame seed extract of CH2Cl2 fraction. The DPPH scavenging activity of CH2Cl2 fraction of black 

sesame, white sesame and the standard were 77.20 ± 0.008%, 71.547± 0.01% and 63.13 ± 0.003% 

respectively for 0.225 mg ml-1 concentration. FRAP assay gave the best IC50 value of 45.8μg ml-1 for CH2Cl2 

fraction of black sesame seed extract. In summary, this study reveals that the sesame seeds contain more 

antioxidants than the sesame oil. Black sesame shows higher antioxidant activity than white esame. In the 

process of extraction, the best extraction efficiency was obtained from the machine. The Sekkuwa relatively 

proved less efficiency. 

Keywords: antioxidants, Sekkuwa, DPPH, FRAP, BHT 
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Session B 

Abstract No: B1 

Tn hn wis iniavinu IiurimuoCain innintaintnIignidiiB-i mnnniKinwn ainhieiuinn iOn aIni

(BKeO) 

I L Hettige1, C Udawatte1, C N Rathnaweera1 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Sri Lanka 

 

With cancer being a leading cause of death worldwide, it is an essential research focus. Targeted therapy 

is a newer type of cancer treatment that uses drugs or other substances to block the growth and spread of 

cancer by interfering with specific molecular targets that are involved in the growth, progression and 

spread of cancer. T-cell-originated protein kinase (TOPK) is highly and frequently expressed in various 

cancer tissues at elevated levels. It plays an indispensable role in the mitosis of cancer cells. Therefore, it 

is an important target for treatment of tumours. It is expressed in hematologic tumours such as leukaemia, 

lymphoma, and myeloma and contributes to cancer development and progression by down regulating the 

function of tumour suppressor p53 and reducing cell-cycle regulatory proteins. In this research, coumarin 

derivatives were investigated to determine if they would bind and hence inactivate the TOPK. The least 

energy conformers of the coumarin derived ligands were docked to the TOPK protein using AutoDock 

Vina in PyRx Version 0.9.4 and GOLD 5.3.0. GOLD flexible results are of higher accuracy compared to 

that of AutoDock Vina, and several coumarin derivatives were found to have good binding scores 

compared to the reference, glycycoumarin. Binding interactions were visualized using BIOVIA 

Discovery Studio 2016 Client. Drug-likeliness properties of the coumarin derivatives were obtained using 

FAF-Drugs 4 server. All coumarins analysed followed Lipinski’s rules, showing the pharmacological 

value of these ligands. Hence it is clear that these coumarin-derived compounds are a source of potential 

anti-cancer drugs deserving further investigation. 

 

Keywords: coumarin, anti-cancer, binding interactions, drug-likeliness, TOPK 
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Abstract No: B2 

The Computational study of the inhibition of Acetylcholinesterase via synthetically viable 

Coumarin derivatives 

M Afnan1, C N Ratnaweera1, C S Udawatte1 
1Institute of Chemistry Ceylon, College of Chemical Sciences, Rajagiriya, Sri Lanka 

 

Alzheimer’s disease (AD) is a neurodegenerative disorder which is characterized by memory impairment 

and cognitive dysfunction. One of the key effects in AD is that the cholinergic systems, especially in the 

basal forebrain are grievously affected. It is well known and widely documented that the cholinergic balance 

depends chiefly on the rate of breakdown of acetylcholine, which is performed by acetylcholinesterase. 

This study deals with the in silico study of coumarin derivatives in their capacity to act as 

acetylcholinesterase inhibitors using the docking program Autodock Vina and servers for drug screening 

like swissADME, while also performing Molecular Dynamics studies using the AMBER16 suite for a more 

in depth investigation. The derivative 4-((3-chlorophenoxy)methyl)-7-hydroxy-5-methyl-2H-chromen-2-

one, which was given the designation C04, was seen to be the most promising candidate, which showed 

calculated binding free energy of -45.009 kcal/mol with the receptor acetylcholinesterase via Generalized 

Born Surface Area calculations, a markedly higher value as compared to the binding free energy of the 

commercially available drug rivastigmine, which was -33.9063 kcal/mol. Further studies were carried out 

to ascertain the nature of the binding of these ligands to the receptor cavity, while also investigating the 

merits of derivatizing the best ligand, C04, to increase its ability to interact with the active site. Out of the 

141 ligands thus generated via the simulation of chemical reactions, 8 were selected for their capability of 

crossing the blood-brain barrier, which was assessed via a Boiled-Egg plot. Of these 8, one candidate, 4-

((3-aminophenoxy)methyl)-7-hydroxy-5-methyl-2H-chromen-2-one, given the designation D061 was seen 

to benefit from the derivatization process by showing a higher ranking than that of its parent when docking 

scores were considered. All this was collectively used to develop an understanding of coumarin derivatives 

that can have some significance in the treatment of Alzheimer’s disease as potential drug candidates. 

Keywords: Alzheimer’s disease, coumarin, Autodock Vina, blood-brain barrier, acetylcholinesterase 
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Abstract No: B3 

Interactions of coumarin derivatives with Hodgkin’s disease related protein ADAM-10; an 

in silico approach 

N M H N Thilakarathne1, C S Udawatta1, C N Rathnaweera1 

1Institute of Chemistry Ceylon, College of Chemical Sciences, Rajagiriya, Sri Lanka 

 

Hodgkin’s disease is one of the most common cancers among old individuals and children. It is 

characterized by the overexpression of ADAM-10 protein with increased release of NKG2D ligand which 

causes impaired immune response against tumor cells. The selective inhibition of ADAM10 is one of the 

major approaches that is used to treat Hodgkin’s disease and there is still no synthetic selective inhibitor 

for ADAM10. This study is mainly focused on the selective inhibitory activity of the 4,5- disubstituted-7-

hydroxy coumarins on ADAM10 over ADAM17 and MMP9, in the sub site 𝑆1
′ − 𝑆3

′  of the MMP like 

catalytic site of ADAMs. For in-silico studies, molecular docking approach using two docking software, 

AutoDock Vina and Gold, was carried out. Hydrogen bonding, pi-pi stacked interactions and pi-alkyl 

interactions were considered as favorable interactions. The results revel that there is high binding affinity 

of 4-(4-chloro-phenoxymethyl)-7-hydroxy-5-methyl-4-methyl-chromen-2-one with ADAM10 and less 

binding affinity with ADAM17 and MMP9, when compared with references.  

Keywords: ADAM-10, Hodgkin’s disease, AutoDock Vina, MMP 
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Abstract No: B4 

A Computational Approach to Determine Drug Activity of Natural Fungal Extracts of Sri 

Lanka 

R D U S Deshapriya1, C N Ratnaweera1 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 

Natural product-based research and drugs based on natural products are very common throughout the world. 

When considering Sri Lanka, even though natural products are abundantly available, drug synthesis is not 

established within the country. In this study, 6 natural products, extracted from fungi found in Sri Lanka, 

namely, 9-epi-viridiol, bisdethiobis(methylthio)gliotoxin, Butyrolactone 1, Chaetoglobosin A, 

Chaetoglobosin C and Mycoleptodiscin B were in-silico screened for their drug activities. Reverse docking 

was done to find the target proteins for the molecules. Then they were docked to the target proteins and 

were compared with currently known inhibitors or natural ligands. The docked complexes were viewed for 

receptor-ligand interactions. Also, toxic effects and pharmacokinetic properties of the molecules were 

analyzed. 9-epi-viridiol showed appreciable binding with muscarinic and nicotinic acetylcholine receptors, 

Aldose reductase and PI3KCA from the obtained human targets. It also showed favorable binding with 

QacR transcriptional regulator of Staphylococcus Aureus. Butyrolactone 1 was predicted to bind well with 

CDK1/CCNB complex. Mycoleptodiscin B showed promising activity towards Cytochrome p450 

Aromatase, while being predicted to be blood brain barrier permeable, from the in-silico pharmacokinetic 

evaluations. 9-epi-viridol was forecasted to be mutagenic. This method is useful to predict the bioactivities 

of extracted compounds and to plan further in-vitro bioassays, based on the results obtained in-silico. 

Keywords: Molecular docking, reverse docking, in-silico pharmacokinetics, in-silico toxicity 
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Abstract No: B5 

Coumarin derivatives binding to proteins in the apoptosis pathway 

 

M N A Seneviratne1, C S Udawatte1, C N Ratnaweera1 
1Institute of Chemistry Ceylon, College of Chemical Sciences, Rajagiriya, Sri Lanka 

 

This study is mainly focused on analysis of inhibitory activity of novel molecules at the active site of human 

caspase-7 protein. Caspase inhibition is a potential approach for treating multiple diseases such as 

Osteoarthritis, Alzheimer's disease, Parkinson's disease and mainly Cisplatin-induced renal injury. 

Coumarin is a natural compound with anti cancer, anti inflammatory, anti oxidant and many more 

therapeutic properties. Therefore, its derivatives were used as the ligand with the caspase-7 receptor using 

a molecular docking approach. Set of identified coumarin derivatives were docked in to the pre-equilibrated 

protein structure using AutoDock Vina and Gold software while the interaction diagrams were obtained 

using BIOVIA Discovery studio. Hydrogen bonds and pi-stacking interactions were considered favorable 

for stabilizing the ligand in the active site. Results revealed that there are good binding affinities and 

favorable interactions with the coumarin derivatives compared to the reference ligands. The coumarin 

derivatives with high binding affinity may be developed as potential drug candidates. 

 

Keywords: Caspase7 protein, Coumarin derivatives, Inhibitory activity 
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Abstract No: B6 

Computational study of linamarin and its synthetic analogues as substrates for alpha and 

beta human glucosidase enzymes 

K R J Manuda1, C N Ratnaweera1 

1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 

Cancer is a potentially lethal non communicable disease. The objective of this study is to follow an in silico 

approach to propose and verify synthetic organic analogues of the natural glucoside linamarin as targeted 

anti-cancer drugs. By conducting a BLAST search using natural linamarse enzyme (PDB entry; 1CBG) as 

the reference query sequence, two similar beta and alpha human glucosidase enzymes (PDB entries; 2E9L 

and 2QLY respectively) were found. The proposed analogues and reference ligands were virtually screened 

by employing GOLD 5.3.0 software. AMBER14 software package was used to perform a 100 ns molecular 

dynamics simulation on beta glucosidase enzyme. It was followed by an ensemble docking study performed 

with GOLD 5.3.0 software. The reference ligands and the synthetic analogues showed comparable binding 

affinities with the active site residues. The synthetic analogues are computationally accurate to be 

synthesized to achieve the objective.    

Keywords: Linamarin, docking, molecular dynamics, analogues 
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Abstract No: B7 

A computational study on the inhibition of MCL-1 anti-apoptotic protein to activate apoptosis in 

cancer cells via commercially available natural product derivatives 

M S V Costa1, C Udawatte1, C N Ratnaweera1 

1Institute of Chemistry Ceylon, College of Chemical Sciences, Rajagiriya, Sri Lanka 

 

Apoptosis is a very tightly programmed cell death process with distinct biochemical and genetic pathways 

that plays a critical role in cancer. The balance between pro-apoptotic and anti-apoptotic proteins of BCL-

2 family proteins regulate the intrinsic apoptosis pathway. Anti-apoptotic proteins block the apoptosis 

process, there requires inhibitors to block anti-apoptotic proteins. Venetoclax has shown promising results 

in inhibiting Bcl-2 anti-apoptotic protein and the next 2 major anti-apoptotic proteins that require inhibition 

are BCL-XL and MCL-1. Myeloid cell leukemia 1 (MCL-1) is overexpressed in many cancers. The 

objective of this research is to identify commercially available natural product derivatives to inhibit MCL-

1 protein. Commercially available natural product derivatives in ZINC12 database have been used for 

research as ligands. Compound S63845, a small molecule that specifically binds with high affinity to the 

BH3 binding groove of MCL-1 has been used as the reference molecule in the study. Initial docking for the 

commercially available natural product derivatives of ZINC12 database were undertaken using GOLD 

software.  Selected 75 ligands from initial docking were used for further analysis of identifying MCL-1 

selective ligands with respect to Bcl-2 and Bcl-XL proteins. From further docking with Bcl-2 and Bcl-XL 

proteins, 9 MCL-1 specific ligands were identified. Blind docking and ensemble docking were performed 

for the selected ligands. ADME parameters, druglike nature, pharmacokinetic properties, and medicinal 

chemistry friendliness of selected ligands were evaluated by SwissADME server. In depth interaction 

analysis was performed for the selected 9 ligands and the studied ligands have demonstrated the potential 

to be used as inhibitors for MCL-1 protein.  

Key words: Apoptosis, MCL-1, Computational drug designing, molecular docking 
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Abstract No: B8 

In silico design of novel PTP-1B Inhibitor using a Natural Scaffold 

P Seresinghe1, R S Jayakodi 2, S P Deraniyagala1,2 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

2Department of Chemistry, University of Sri Jayewardenepura, Sri Lanka. 

 

Insulin is an important peptide hormone that regulates the blood glucose level in the body. PTP-1B is an 

enzyme found in the endoplasmic reticulum of human tissues. It has the property of down regulating the 

activity of insulin receptors, thus increasing the blood glucose level in the body. This will mainly give rise 

to type 2 diabetes which include obesity, heart disease, stroke. Thus, the primary objective of this research 

was to study about a new inhibitor which can form a protein: ligand inhibitory complex, thereby inhibiting 

the activity of PTP-1B enzyme thus increasing the activity of insulin receptors. Therefore, in this study we 

have used principles of in silico drug designing to obtain a modified chimera type PTP-1B protein. Also, 

in silico principles have been used to find the binding sites, stability check and energy minimization of 

natural scaffold “Cinnamaldehyde”, and create a derivatized ligand for Cinnamaldehyde. Binding free 

energies of newly modified protein were obtained from molecular dynamic simulations. The dynamics of 

protein: ligand complex and the drug like properties of the newly designed protein: ligand complex was 

also studied using molecular docking and molecular dynamic simulations.  

Keywords: PTP-1B, Diabetes, Cinnamaldehyde 
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Abstract No: B9 

Selective inhibition of cyclooxygenase-2 using Sri Lankan natural products: A molecular 

docking study  

M N S de S Goonetilleke1, C N Ratnaweera1 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 

Cyclooxygenase (COX) is a bifunctional enzyme responsible for the formation of prostaglandins from 

Arachidonic acid. The two isoenzymes of COX; COX-1 and COX-2 have different functions in the human 

body. COX-1 produces prostaglandins which maintain the integrity of the stomach lining and is also 

involved in kidney and platelet function. COX-2 is responsible for producing prostaglandins which induce 

pain, inflammation and fever. Non-steroidal anti-inflammatory drugs (NSAIDs) are the most commonly 

used drug type to treat inflammation. Non-selective NSAIDs inhibit both COX-1 and COX-2 activity which 

along with their anti-inflammatory properties causes side effects such as gastrointestinal ulceration, platelet 

dysfunction and renal damage. Selective NSAIDs are currently used to treat inflammation without causing 

any side effects by inhibiting COX-2 activity only. This study is mainly focused on the identification of 

selective inhibitory activity of Sri Lankan natural product compounds in the active site of COX-2 using a 

molecular docking approach. The crystal structures of COX-1 and COX-2; PDB entry: 3KK6 and PDB 

entry: 3LN1 respectively were used in this study. 207 Sri Lankan natural product compounds were 

optimized and docked into the two protein structures using AutoDock Vina. The docking results revealed 

there is a good binding affinity for the compounds 6-deoxyisojacateubin, Artabotrine, Jacareubin, 

Lanuginosine, Liriodenine and Lovostemin. The highest binding affinity out of these compounds was for 

6-deoxyisojacateubin from the plant Pentaphalangium solomose. Thus this compound can be a potential 

drug lead for selective COX-2 inhibition. Furthermore, an AutoDock Vina tutorial for beginners was 

prepared and given to undergraduates registered for the IT for Chemists course to learn molecular docking 

and protein-ligand interactions. The students were instructed to search for a NSAID, carry out docking and 

write a mini report based on the docking results obtained. A survey was conducted to find the effectiveness 

of this tutorial in learning molecular docking. The survey results revealed the tutorial had a positive effect 

in teaching molecular docking to beginners.  

Keywords: Cyclooxygenase, Prostaglandins, Inflammation, NSAIDs, Natural products, Molecular docking 
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Abstract No: B10 

Identification of drug targets using reverse docking for selected natural products from Sri Lanka 

N D Jayasinghe1, C N Ratnaweera1 

1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 

Reverse docking is the key tool for identify the novel molecular targets relevant to various types of 

natural products in drug discovery. This study is to find the possible drug targets for the given natural 

products using reverse docking and by studying their druggabilities as well as the toxicities of these 

compounds. The comparison of the reference ligands and the given natural products was done to select 

the relevant natural products by studying their druggability and toxicity. Analysis of the fitness values and 

interactions suggested that gliotoxin, equisetin and their target compounds can be good candidates for the 

drug discovery process. In addition, druggability and toxicity values were studied and none of these 

compounds violated Lipinski’s rule of five and their bioavailability values also make them good drug 

candidates. 

Keywords: Reverse Docking, Gliotoxin, Equisetin, Druggability, Toxicity 

Abstract No: B11 

In silico designing of natural product based inhibitors for AChE and BuChE 

K G D Dilhan1, C N Ratnaweera1 

1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 

Alzheimer disease is a chronic neurodegenerative disease that starts slowly and worsens over time. This 

disease results in decrease of brain acetylcholine concentration levels. The cholinergic drug can save 

reasonable amount of acetylcholine via the inhibition of both Butyrylcholinesterase and 

Acetylcholinesterase. Rivastigmine, a well-known drug, which is capable of reversibly binding to the 

acetylcholinesterase and butyrylcholinesterase. Object of this study is to discover an alternative drug for 

Rivastigmine and other commercial physiological drugs which have adverse side effects. Sri Lankan natural 

products have been used over centuries for dementia treatments and cognition enhancing agents. There are 

ten natural products that have been selected from literature survey and these have been docked using GOLD 

software. Rivastigmine was considered as the reference molecule. Docking scores revealed that Curcumin, 

Methylcurcumin and Demethoxy curcumin has docking scores comparable to the reference for both 

proteins. Synthetic derivatives for these three compounds were obtained from Linux based Autogrow 

software. Pharmacokinetic, Druglikeness and medicinal chemistry properties evaluation was performed 

through the SwissADME web server. Two derivatives with highest docking scores were subjected to 
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molecular dynamics simulation with both AChE and BuChE along with the references. Both derivatives 

were stable inside the catalytic site for 50ns time period. Thus, we can conclude that these two derivatives 

can be considered as potential drug candidates for Alzheimer treatment.  

Keywords: AChE, BuChE, molecular docking, molecular dynamics 

Abstract No: B12 

Ring Conformations of Cyclohexane, Oxocarbenium Ion and Linamarin- An 

ab initio Study 

G G L L Gunarathne1, C N Rathnaweera1 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 

Linamarin is a cyanogenic glucoside found in the roots and leaves of plants such as cassava, lima beans and 

flax. It can undergo hydrolysis at the β-linkage releasing toxic hydrogen cyanide with the presence of β-

glucosidases such as Linamarase. Selective insertion of Linamarase into cancer cells using gene therapy 

will help to destroy cancer cells inside the body with the help of Linamarin. In this study we are interested 

in investigating different ring conformations of Linamarin and its potential energy diagram using electronic 

structure theory calculations. As Linamarin ring structure is similar to cyclohexane ring structure, the 

different conformations of cyclohexane were studied first. Chair and twist-boat were identified as minima 

whereas half-chair and boat are transition state conformers. Energy and barrier heights were evaluated using 

B3LY3/6-311G**, M06/6-311G** and MP2/6-311G** levels of theories and the results were compared.  

Energy barriers obtained from these three methods were only slightly different. Based on the cyclohexane 

conformations linamarin conformers were constructed and its energy profile was obtained. Accordingly, 

linamarin follows a similar energy profile as cyclohexane conformers which gave half-chair and boat as 

transition state conformers and chair and twist-boat as minima. Barrier heights between chair & half chair 

of Linamarin and Cyclohexane are 7.69 kcal/mol and 11.13 kcal/mol respectively which indicates 

cyclohexane has a larger barrier height than linamarin. As the hydrolysis mechanism of glucosides passes 

through an oxocarbenium cation intermediate, it is useful to study conformations of oxocarbenium ion too. 

Thus, the different oxocarbenium ion conformers were obtained and the energy profile for the 

oxocarbenium conformers was constructed which showed half-chair, envelope and boat as TS conformers 

and skew as minima. 

 

Keywords: Linamarin, linamarase, cyclohexane, oxocarbenium ion, transition state, minima 
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Session C 

Abstract No: C1 

PCR analysis of pork contamination and Nitrite determination in four brands of processed 

beef samples 

S R Gunasekara¹, C Udawatte¹, E G Somapala¹, V De Silva2, S Kothalawala2 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 2 GENETECH Molecular Diagnostics and School of Gene technology, Colombo 08, Sri Lanka 

 

Meat is a primary source of water, fat, and protein. Processed meat can be contaminated due to improper 

handling and processing of meat products. Since beef meat is expensive, pork meat might be used in beef 

meat products. It affects consumer rights from the legal point of view and for people with ethical and 

religious concerns. Therefore, detection of pork in beef meat products is important for consumer protection 

in food industries. Nitrite is used as preservatives in processed meat. Nitrite increase the shelf life and give 

a specific color and flavor to processed meat. It also prevents growth of Clostridium botulinum which can 

produce deadly botulism toxin in meats. Preservative is regulated because they can have an effect on human 

health. The levels of nitrites in meat are controlled because it can be converted to carcinogenic compounds 

in the human body. In this study, PCR was used to detect pork contamination in four brands of processed 

beef products and the nitrite determination was based on the Griess reaction.  The CTAB method was used 

to extract DNA from the beef samples. PCR for the beef validation was performed to amplify beef DNA 

using specific oligonucleotide beef primers. Then, PCR for the pork detection was performed to amplify 

pork in beef DNA using specific oligonucleotide pork primers. The different sizes of the amplicons were 

separated by Agarose gel electrophoresis. A 149 bp of beef DNA bands were obtained for the beef 

validation and a 271 bp of pork DNA bands were not obtained for the four brands of processed beef samples. 

The calibration curve of nitrite was prepared using 0.2 mg/mL, 0.4 mg/mL, 0.6 mg/mL and 0.8 mg/mL 

using sodium nitrite. The resulting products of each reaction were measured at 540 nm using UV-visible 

spectrophotometer. The permitted level of nitrite in meat samples are generally 150 mg/kg. The tested 

brands of processed beef products had 20.00 mg/kg, 71.68 mg/kg, and 58.59 mg/kg. Nitrite level in a one 

sample couldn’t detect because, it had a lower absorbance value than Limit of detection. This study showed 

that, the tested brands of processed beef products had no pork contamination and the nitrite levels are lower 

than the permitted level.  

Keywords: Polymerase chain reaction, Griess reaction  
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Abstract No: C2 

PCR detection of rat contamination and determination of nitrite content in four brands of 

vegetable baby food available in Sri Lankan market 

L D S P Rathnasekara1, C Udawatte1, V de Silva2, E G Somapala1 

1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 2 GENETECH Molecular Diagnostics and School of Gene technology, Colombo 08, Sri Lanka 

  

Detection of species fraud in baby food products is immensely important for consumer protection and food 

industries. The purpose of this study is to detect rat contamination in four brands of vegetable baby food by 

the polymerase chain reaction (PCR) using species-specific primers. DNA extraction from food samples is 

an essential step in PCR analysis. Compared to the salting out method, the modified CTAB method gave 

better results for all products. Therefore, the modified CTAB method could be the method of choice for 

DNA extraction from plants and processed vegetable baby food products. The expected DNA product for 

the detection of the presence of rat DNA is 96bp and to indicate plant DNA is between 254-707bp. The 

extracted DNA was amplified by using PCR. Finally, the amplified products were run in agarose gel 

electrophoresis with 50bp ladder for the visibility of the bands. Hence it can be concluded by detection of 

PCR that the processed vegetable baby food products were not contaminated with rat DNA. Nitrite in 

vegetable baby food products were determined colorimetrically by diazotization of sulfanilic acid and 

subsequent coupling with N-(1-naphthyl)-ethylenediamine (Griess reagent). The griess reagent was 

maintained at constant pH by the controlled addition of buffers and acids during color development. 

Samples were detected under UV-Visible spectrophotometer using 540 nm wavelength. Hence it can be 

concluded by comparing the nitrite values that none of the products have exceeded nitrite permissible level. 

Keywords: Polymerase chain reaction, Primers, DNA extraction, CTAB, Agarose gel electrophoresis, N-

(1-naphthyl)-ethylenediamine (Griess reagent) 
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Abstract No: C3 

PCR detection of rat contamination and determination of nitrite concentration in four 

brands of chicken sausages 

K K D Chilki1, C Udawatta1, E G Somapala1, S Kothalawala2 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 2GENETECH Molecular Diagnostics and School of Gene technology, Colombo 08, Sri Lanka 

 

Food contamination is a major problem in the food industry. It is important for consumer protection. The 

contamination of processed meat can occur at any point along the chain, during production, processing, 

distribution or preparation. Therefore, detection of rat contamination in processed food products is a public 

health concern. This research was carried out to identify rat contamination in four brands of chicken 

sausages by using polymerase chain reaction with species-specific primers. The DNA was extracted using 

modified CTAB method. PCR was carried out to determine the presence of chicken in the extracted DNA 

samples, and for detection of rat contamination in chicken sausages samples. PCR was performed in a 2720 

applied bio system thermal cycles at 30 cycles, and products were visualized by agarose gel electrophoresis. 

A 266 bp band was observed which validated the presence of chicken. No band was observed with 96 bp 

which would indicate the presence of rat DNA for all four brands of chicken sausages samples. Nitrite is 

used as a preservative and gives the color and flavor to processed meat. If the permitted level of nitrite was 

exceeded it can be toxic and affect human health. The nitrite content was determined by Griess assay in the 

four brands of chicken sausage samples with coupling reagent N-1-naphthyl ethylene diamine 

hydrochloride. The absorbance at 540nm was assessed by UV-VIS spectrophotometry. The tested samples 

were found to contain 20.75mg/kg, 28.75mg/kg, 59.14mg/kg and 0.81mg/kg. According to the food act 

NO.26 of 1980, the maximum permitted level of nitrite is 125mg/kg. Therefore, the nitrite content in the 

four brands of sausages were below the permitted level.  

Keywords: chicken sausages, PCR, rat, nitrite, coupling reagent 
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Abstract No: C4 

PCR detection of Rat meat contamination and Spectrometric determination of Nitrite 

content in four brands of Chicken Ham 

G V D Anuththara1, C Udawatte1, E G Somapala1, S Kothalawela2 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 2GENETECH Molecular Diagnostics and School of Gene technology, Colombo 08, Sri Lanka 

Presence of rat meat in any food is a crucial issue because of religious food ethics and medical issues. 

Nitrites are frequently added to processed meat as a preservative. Large amount of nitrite in the diet may 

cause medical problems. This study was carried out to detect the Rat meat contamination by using a fast 

and reliable molecular method and investigate the content of Nitrite in four commercial brands of chicken 

ham. The method involved DNA amplification using Polymerase chain reaction (PCR) technology and 

specific primers designed from the sequence of the certain gene found in Rat (Rattus norvegicus). The study 

was confirmed that no Rat meat contaminations in chicken ham since no DNA bands were observed at 96bp 

in electrophoretic analysis. To determine the nitrite content a sensitive and accurate spectroscopic method 

based on a diazotization coupling reaction between sulfanilamide and N-(1-napthyl) ethylenediamine 

hydrochloride (Griess reagent) in acidic medium was used. This study found the highest amount of nitrite 

was 43.271 mg/kg among the all four brands. Two brands were below the LOD level of 7.185 mg/kg. The 

results indicated that all nitrite contents were below the permitted level. 

Keywords: Polymerase chain reaction, DNA amplification, Rattus norvegicus, Primers, Nitrite 
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Abstract No: C5 

PCR detection of rat contamination in four brands of chicken meatballs and determination 

of nitrite content 

S M S Nishadya1, C Udawatte1, S Kothalawala2, E G Somapala1 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 2GENETECH Molecular Diagnostics and School of Gene technology, Colombo 08, Sri Lanka 

 

Chicken meatballs can be considered as a popular processed meat product among consumers. Due to 

various reasons meat adulteration has taken place in processed food industry in many countries. Another 

problem is adding a higher level of nitrite to these products. This research was carried out to determine if 

there is any rat contamination in 4 local brands of processed chicken meatballs and to determine the levels 

of nitrite in selected four brands of meatballs. DNA were extracted using CTAB extraction buffer and 

amplified using PCR (Polymerase Chain Reaction) method using species specific primer sets. The resultant 

products underwent Agarose gel electrophoresis and the bands were checked for contamination. Positive 

control for chicken which gives a band at 266 bp was used to detect chicken DNA in samples and the 

positive control for rat which gives a band at 96 bp was used to check whether there is any rat contamination 

in processed chicken meatball samples. Distilled water was used as the negative control to check whether 

there is any contamination that can occur during extraction process.  For nitrite analysis the Griess assay 

was done to determine the amount of nitrite present in the samples in terms of mg/kg in order to check 

whether they are in the recommended level for consumption. All brands were free of rat contamination and 

the nitrite content was within the permitted level according to both local and international specifications. 

Keywords: Meat balls, adulteration, DNA, PCR, Griess assay 
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Abstract No: C6 

PCR Detection of Rat Contamination and Determination of Nitrite Concentration in Four 

Brands of Corn Beef 

S H P P Sanjeewa1, C Udawatte1, V De Silva2, E G Somapala1 

1Institute of Chemistry Ceylon, College of Chemical Sciences, Rajagiriya, Sri Lanka 
2GENETECH Molecular Diagnostics and School of Gene Technology, Colombo 08, Sri Lanka 

 

Meat adulteration is used to lower the production cost in meat products by mixing with cheaper meats. 

However, this fraud has to be detected for the purpose of consumer protection. Among various protein 

based and DNA based detection methods, PCR is a more reliable method because it is a fast, sensitive and 

selective chain reaction which produces millions of copies of a DNA fragment with species specific 

oligonucleotide primers. Rat (Rattus noevegicus) contamination in meat products were detected by using 

specific cyt b forward and reverse primers. Detection and visualization of the rat contamination is done 

using gel electrophoresis with 2% agarose gel. Nitrite is a well-known food preservative in meat production, 

also it gives red colour and protection against microbial degradation to the meat product. Nitrite has some 

harmful effects on human body, such as methemoglobinemia and carcinogenic effects by forming 

nitrosamine compounds. Therefore, amount of nitrite in corn beef products was analyzed using a 

diazotization reaction of nitrite with Griess reagent. When the reaction is complete it will produce a pink 

colour to the solution which has maximum absorbance at 540 nm. Four brands of meat products were 

analyzed by PCR and bovine specific band was obtained at 271 bp. None of the brands gave the 96 bp band 

for rat contamination in these beef products. Nitrite amount in each product was below the standard limits 

in meat production. All four brands of corn beef products analyzed are available in Sri Lankan market. They 

were not contaminated with rat meat and have low amounts of nitrite. 

Keywords: PCR, Rattus noevegicus, primers, gel electrophoresis, diazotization 
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Abstract No: C7 

 

PCR Determination of pork contamination and determination of nitrite concentration in 

four different fish spreads 

Y K G D Sanari1, C Udawatte1, V de Silva2, E G Somapala1 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 2GENETECH Molecular Diagnostics and School of Gene technology, Colombo 08, Sri Lanka 

 

Currently all over the world, the usage of the ready to eat meat and fish products has increased drastically 

due to the busy life styles. Since the consumption of these products are high, it is better to determine the 

health factors and risks involved in the consumption. In this study checking the pork contamination in fish 

spreads was considered. For Pork it can be either adulteration or contamination and the Nitrite levels in 

these products were determined. Because higher nitrite levels can cause disease situations. So under this 

study, the four different fish spread samples were taken and Tuna DNA was extracted using CTAB and 

also the LIFTON’s method. The extracted DNA was subjected to the Polymerase Chain Reaction for the 

amplification of DNA fragments. But due to several ingredients and processing conditions the extracted 

DNA didn’t show the expected band for Tuna on a 2% Agarose gel in the gel electrophoresis. Having larger 

amounts of vegetables, oil, spices, sauces and compounds like polysaccharides, proteins, lipids, ethanol and 

phenol traces in extracted DNA can act as PCR inhibitors. Since the extraction of DNA was not successful, 

the detection of the pork contamination in all four samples was not carried out. Parallely the concentration 

of nitrite in all four samples was determined by Griess assay. A standard series of solutions with different 

nitrite concentrations were prepared and a calibration plot was constructed in order to determine the 

unknown concentrations of four fish spread samples. The four samples were digested and used for the 

Griess assay. According to the assay the nitrite levels in samples have expected values below the permitted 

levels given by authorities. We can conclude that the methods we tried were good for the extraction of DNA 

from the raw Tuna sample, but due to having large amounts of PCR inhibitors; the quality and the quantity 

of the DNA were not strong enough for the PCR amplification. From the Griess assay we can say that the 

nitrite levels present in fish spreads are below the regulated levels. 

Key words: Polymerase Chain Reaction, DNA extraction, CTAB, PCR inhibitors, Nitrite concentration, 

NED, Griess assay 
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Abstract No: C8 

PCR detection of pork contamination in Chicken ham & Spectrometric method to analysis 

of Nitrite concentration in Chicken ham 

S A Illngakoon1, C Udawatte1, E G Somapala1, S Kothalawala2, V De Silva2 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 2GENETECH Molecular Diagnostics and School of Gene technology, Colombo 08, Sri Lanka 

 

Food adulteration and contamination are related to human health since components may include allergic or 

toxic elements. This is a huge issue with some religious practices and halal authentication. Nitrites are 

regularly added as a preservative in processed meat. In addition to that, Nitrite content develop the meat 

colour and flavour. Excess nitrite content can be effected to the human health. This study was conducted to 

identify pork contamination through reliable PCR amplification technique and detection of nitrite 

concentration present in commercially available four brands of chicken ham products. To identify the pork 

contamination, DNA amplification using polymerase chain reaction (PCR) technique was used. The 

species- specific cytochrome-b gene found in pork and chicken were identified by using specific primers 

for that region. The extraction of DNA was done by CTAB (cetyl trimethyl ammonium bromide) method. 

All the products of chicken ham, DNA bands and positive control align at 266bp level and the negative 

control was free from any contaminations.  This study revealed that no pork contamination was found in 

all four brands of chicken ham by not obtaining pork specific DNA bands at 149bp in electrophoretic 

analysis. Positive control for pork align at 149bp.  The nitrite analysis was done by using spectrometric 

method based on Griess reaction. The results showed Nitrite concentrations were tested to see if the 

pertaining level were below regulatory standards of 125 mg/kg according to the 1980 act no.26 gusset by 

Sri Lankan government. The calculated LOD value was 5.773 mg/kg. Therefore, nitrite concentrations of 

brand A and D were below the LOD value. 

Keywords: Nitrite, pork contamination, Polymerase chain reaction, cytochrome- b gene, Griess reaction 
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Abstract No: C9 

PCR detection of pork contamination and Determination of Nitrite concentration in four 

brands of chicken meatballs 

R M K P Jayathissa1, C Udawatta1, S Kothalawala2, E G Somapala1 

1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 2GENETECH Molecular Diagnostics and School of Gene technology, Colombo 08, Sri Lanka 

 

Meat that has been modified to improve flavor, color and shelf life is called Processed meat. Processed 

meat such as chicken meatballs are highly susceptible to contamination due to improper handling and 

processing. Pork is a potential adulterant in chicken meatballs. Insensible consumption of pork violates 

food and religious ethics and causes allergic reactions and other health issues. Nitrite salts are commonly 

used as food additives to maintain the redness of meat and for their antimicrobial activity. Increased 

concentration of Nitrite in human body has several adverse effects such as methemoglobinemia, gastric 

cancer and oesophageal cancer. A molecular method, polymerase chain reaction (PCR) was used to detect 

any pork contamination in four brands of chicken meatballs available in the local market. The products of 

PCR amplification were visualized using Agarose gel electrophoresis. The concentrations of Nitrite were 

determined by the colorimetric method of using the Griess reagent. Absorption at 540 nm was evaluated 

for this process. For chicken PCR, distinct bands were observed at 266 bp confirming that all brands are of 

chicken origin. It was determined that all the tested brands of chicken meatballs did not show any pork 

contamination and had Nitrite concentrations below 200 mg/kg, which are in the range of the FDA 

allowable levels as an additive to food. 

Keywords: Polymerase Chain Reaction, PCR, pork contamination, chicken meatballs, Griess reagent, 

Nitrite concentration 
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Abstract No: C10 

PCR detection of rat contamination & determination of nitrite concentration in four 

brands of fish products 

D Ravishanker1, C Udawatte1, E G Somapala1, V D Silva2 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 2GENETECH Molecular Diagnostics and School of Gene technology, Colombo 08, Sri Lanka 

 

Contamination of processed food is a major issue in the food industry. Determination of food contamination 

and meat adulteration in food is important because of specific allergies of some individuals and religious 

believes. DNA based analytical methods are the best way to identify species in processed food such as 

Polymerase chain reaction technique. PCR technique helps to determine contamination in a specific and 

selective manner. In this research work 4 brands of commercially available fish spreads were analyzed. 

DNA isolation was done by CTAB method and lifton’s method. Only the positive control showed the 

expected 577 bp band. Therefore, a proper method should be developed for DNA isolation. Since the DNA 

extraction from Tuna tissue had not taken place determination of rat contamination was not done. 

Determination of the nitrite concentration of the 4 brands of fish spreads also carried out, since the added 

nitrite for these kind of processed food is harmful for human health. Nitrite is mainly added to fix the color, 

flavor and also to inhibit the growth of microorganisms. Nitrite is a toxic substance which can form 

nitrosamines. Nitrosamines are carcinogenic. Griess Assay was used to determine the nitrite concentration. 

The limit of detection (LOD) and limit of quantitation (LOQ) were calculated by the relationship between 

the standard deviation and the slope. All the samples analyzed were contained nitrite concentration under 

permitted level (200 ppm) according to U.S. Food and Drug Association (FDA). 

Keywords: Polymerase chain reaction technique, DNA, PCR, lifton’s method 
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Abstract No: C11 

PCR detection of pork contamination and determination of total nitrite content in four 

brands of vegetable baby food 

W A Jayasiri1, C Udawatte1, V de Silva2, E G Somapala1 

1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 2GENETECH Molecular Diagnostics and School of Gene technology, Colombo 08, Sri Lanka 

 

Proper assessment of infant food is of crucial importance, especially when it is labelled as vegetable-based. 

Pork is known to be an allergen, and contamination with pork can occur due to food adulteration and 

improper food handling. PCR analysis is DNA based and it is a sensitive technique. Four brands of 

vegetable baby food available in local supermarkets in Sri Lanka were assessed for pork contamination. 

DNA was extracted using a modified CTAB method, which yielded the highest amount of DNA compared 

with other extraction methods. The extracted DNA was utilised in the PCR analysis for both the internal 

control (presence of vegetables) and for the detection of porcine contamination. The post PCR products 

were run on a 2.0 % agarose gel with a 50 bp marker and the gel was visualised under UV. There were no 

bands aligning with porcine band which appears at 131 bp and hence it was concluded there is no pork 

contamination in any of the four brands. The primer used for the internal control is the trnL primer which 

gives a range of bands at 70 bp and 257 bp. Nitrite content in the food products were determined using the 

Griess Assay. Samples were digested both by the conventional method and ashing process. sulphanilimide 

and N-(1-Naphthyl) ethylenediamine were added to each of the filtrates of the samples and was kept for 45 

minutes for the formation of the coloured complex. Each of the samples were assessed by UV- Visible 

spectrophotometry at 540 nm. The results indicated that the total nitrite content in all four brands were 

below the regulated value as denoted by the EU which is 200 mg/kg.  

Keywords: DNA, PCR, CTAB method, porcine band, ashing process 
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Abstract No: C12 

PCR detection of pork contamination and determination of nitrite content in four brands 

of chicken sausages 

W R P Somarathne1, C Udawatte1, E G Somapala1, S Kothalawala2            

 1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 2GENETECH Molecular Diagnostics and School of Gene technology, Colombo 08, Sri Lanka 

 

Processed meat is meat that has been modified to improve shelf life, flavor and color. Processed meat such as 

chicken sausages are highly susceptible to contamination by other types of meat that are inconsistent with the 

food labels, due to improper handling and processing. A molecular method, polymerase chain reaction (PCR) 

was used to detect pork contamination in four brands of chicken sausages readily available in the local market. 

The products of PCR amplification were visualized using Agarose gel electrophoresis. It was determined that 

all the tested brands had no pork contamination. Nitrites perform a preservative function in processed meat. 

However, excessive levels of nitrites are carcinogenic. The Griess assay was used to determine the nitrite 

content in the above mentioned four brands of chicken sausages. In the Griess assay, nitrites yield a 

characteristic dark pink colored complex when reacted with N-1-napthylethylenediamine dihydrochloride 

(NED) under acidic conditions. The optical density was measured at 540 nm using a UV-Visible 

spectrophotometer, and nitrite concentration was determined from a calibration curve. According to the results 

obtained, the nitrite content of all brands of chicken sausages used in this study were within the local and 

international permitted levels.   

Keywords: PCR, Agarose gel electrophoresis, Griess assay, optical density 
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A Comparative Study: Determination of the Microbiological and Chemical Parameters in 

commercially available Tomato Sauces 

F N Iqbal1, S P Deraniyagala1, 2 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

2Department of Chemistry, University of Sri Jayewardenepura, Sri Lanka 

 

 

The present work was aimed to determine the Microbiological and Chemical parameters of commercially 

available Tomato Sauces. Tomato Sauces are a part of the processed food industry which is currently 

amongst the fastest growing both for consumption and export making it a highly profitable industry. Food 

safety is a measure taken in order to ensure that food consumed is safe for its consumer and it is often of 

concern as the consumer is unaware of product safety. Food safety hazards are factors that are present in 

food that have the potential to cause harm to the consumer. There are two types of food safety hazards that 

are present in food and have been taken into account in this study. The study was conducted with 4 different 

brands of Sauces and was compared with the limits stated in the Sri Lanka Standard 260: 2008 (UDC 

664.871.6: 635.64). All tests were conducted according to the International Organization for 

Standardization (ISO) and Association of Official Analytical Chemists methods (AOAC). The parameters 

that were ascertained are Benzoic Acid and Sulfur Dioxide content used as preservatives, E-coli and 

Coliforms, the Howard Mold Count, and a trace metal analysis conducted for Cadmium. A liquid-liquid 

extraction using diethyl ether and water was used followed by an acid-base titration for the analysis of 

benzoic acid using methyl red as an indicator. Sulfur dioxide was determined using the Kjeldahl apparatus 

which was passed into an iodine solution with starch as an indicator. Cadmium was determined using Flame 

Atomic Absorption Spectrophotometry. E-Coli and Coliforms were determined using the Most Probable 

Number (MPN) technique. Mould was determined using the Howard Mould Count method to study the 

amount of mold filaments present in the samples. All different brands were compared with each other using 

the Null-Hypothesis, t-tests and f-tests for statistical analysis. All Tomato Sauce samples that were tested 

fell within the limits specified in the SLS 260: 2008.  

Keywords: ISO, AOAC, Preservatives, Kjeldahl apparatus, MPN 
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Abstract No: C14 

Determination of Microbiological and Chemical Parameters of Fruits Juices and 

Carbonated Beverages 

F L Radiyya1, S P Deraniyagala1, 2 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

2Department of Chemistry, University of Sri Jayewardenepura, Sri Lanka. 

 

Soft drinks are a common component of the diet in many parts of the world today due to its appealing taste 

for quenching thirst. This study evaluated some chemical and microbiological parameters of six popular 

brands of ready-to-serve fruit drinks and carbonated beverages manufactured in Sri Lanka as per SLS 

specifications (SLS 729:2010 UDC 663.81 and SLS 183: 2013 UDC 663.64.057). The ready-to-serve fruit 

drinks and carbonated beverages were screened quantitatively for the presence of sulphur dioxide and 

benzoic acid content using Titrimetric Method (Iodometric), Sublimation and Titration respectively. The 

level of heavy metals such as lead and cadmium were determined using atomic absorption 

spectrophotometry. The microbiological parameters were Aerobic Plate Count, Yeast and Molds, Total 

Coliforms, Fecal Coliforms and Escherichia coli were conducted as per ISO (International Organization 

for Standardization) methods. Out of all the six brands, three were carbonated beverages and the remaining 

were ready-to-serve fruit drinks. The study showed the presence of sulphur dioxide in five different brands, 

which was less than 50 mg/kg. Benzoic acid found in all the six brands produced a result which was in the 

range of 7 to 10 mg/kg. The Aerobic Plate Count was detected in three brands, Yeast & Molds in two brands 

and Coliforms in all six brands. Cadmium, lead and Escherichia coli were absent in all the six brands. This 

proved all the six brands were free from fecal contamination and heavy metals. In this study three different 

batches from each brand was tested microbiologically and three different batches from each brand were 

analyzed in triplicate chemically. As no previous studies have been reported in Sri Lanka to date related to 

these studies, this project was undertaken to make public aware of the safety related to ready-to-serve fruit 

drinks and carbonated beverages. 

Keywords: Ready-to-serve fruit drinks, carbonated beverages, Microbiological parameters, Preservatives 
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Abstract No: D1 

Determination of Heavy Metal Content in edible Tender Leaves of Kohila (Lasia spinosa), 

Thebu (Costus specious), Hathawariya (Asparagus racemosus) and their growth medium 

B D Perera1, E G Somapala1 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 

Elevated levels of heavy metals can cause ecological risks as well as human health problems. Research has 

been focused on heavy metal contamination in food as it can affect the human health directly. It is well 

known that green leafy vegetables accumulate heavy metals better than other food crops. The objective of 

this study was to determine the heavy metal concentrations of four metals copper (Cu), cadmium (Cd), lead 

(Pb) and zinc (Zn) in two green leafy vegetables such as Kohila (Lasia spinosa), Thebu (Costus specious) 

and the herb Hathawariya (Asparagus racemosus). Soil and plant samples were collected from different 

areas in Sri Lanka. The heavy metal analysis was performed by Atomic Absorption Spectrophotometry. 

The average concentration of heavy metals detected in green leafy vegetables ranged from 9.729 to 416.875 

mg/kg, 3.333 to 103.75 mg/kg, and 283.75 to 26.25 mg/kg for Cu, Pb and Zn respectively on dry matter 

content. Furthermore, the abundance of the metal concentrations in the green leafy vegetables were in order 

of Cu>Zn>Pb>Cd. The average concentrations of Cu, Pb and Zn in soils were 90.625± 4.913, 70.000± 

15.047, 92.031 ± 10.350 mg kg-1 respectively. Cd levels were not detected in both soil and plants. 

Significant differences were observed for heavy metal content between both green leafy vegetables and the 

collected areas analyzed at p<0.05. The highest accumulation of Pb and Cu were detected in Thebu and as 

for Zn it was detected in Kohila. It was also found that the Cu, Zn and Pb levels exceeded the maximum 

permissible limit established by the FAO/WHO for human consumption.   

Keywords: heavy metals, green leafy vegetables, Atomic Absorption Spectrophotometry 
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Abstract No: D2 

Analysis of Heavy metal content in Medicinal plants 

F Mubeena1, G Thiripuranathar1 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka  

 

Plants absorb a number of elements from soil, some of which have no biological function and some are 

known to be toxic at low concentrations. Medicinal plants and their extracts deserve special attention 

because of the high impact they have to human health. The amount of heavy metals in the plants was 

analyzed to show the potential threat of their effects to the animals and human beings who consume them 

as such their desired products. Hibiscus rosa sinensis  is a species of tropical hibiscus, a flowering plant in 

the Hibisceae tribe of the family Malvaceae and Punica granatum is a fruit-bearing deciduous shrub or 

small tree in the family Lythraceae that grows between 5 and 10 m tall. These two plants have been known 

for their different properties and benefits in the field of medicine especially In India's 

ancient Ayurveda system of traditional medicine. They were used as an ingredient for remedies and as a 

healing for wounds. The aim of this study was to achieve the quantitative determination of metallic elements 

(Pb, Fe, Cr, Cu, Zn) in the parts of these plants. The air dried powdered plant materials were subjected to 

microwave assisted wet digestion for the dissolution of the samples and to prepare the test samples. The 

concentration was determined using Flame atomic absorption spectrophotometer. Metals were found to be 

in varying concentrations in herb samples. All the investigated parts in Hibiscus rosa sinensis and Punica 

granatum showed the highest level of iron. Lead was found to be present in the soil samples, this may be 

due to the development in the industrial sector. The obtained results show that the contents of the potentially 

toxic elements in the investigated medicinal plant species were below the recommended limits. Therefore, 

it can be concluded that the direct use of these plants for medicine is not advisable because long term usage 

may result in accumulation of heavy metals in the body. 

Keywords: Ayurveda system, heavy metals, Flame atomic absorption spectrophotometer 
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Abstract No: D3 

Asparagus gonoclados plant extract mediated synthesis of silver nanoparticles for 

antimicrobial applications 

M M F Hassana1, T Gobika1 

1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka  

 

Nanotechnology being the cutting edge of research and development among scientists has proven its 

potential application in every sector that could enrich human living. Synthesizing metallic nanoparticles 

using plant extract has been the most reliable pathway as the extract itself act as a reducing and stabilizing 

agent. Apart from that it is a non-toxic, cost effective and environmental friendly process. The need to 

develop novel antimicrobial agent were high on demand since the existing antimicrobial agents being 

resistant against microorganisms. Therefore, silver nanoparticles attained much importance due its possible 

antimicrobial applications against pathogenic microorganisms. In this study, the bio reduction of silver 

nitrate solution to form colloidal silver was done using Asparagus gonoclados plant extract. A range of 

silver nitrate solution from 0.3 × 10−3 𝑚𝑜𝑙 𝑑𝑚−3 − 0.7 × 10−3 𝑚𝑜𝑙 𝑑𝑚−3 was selected for the synthesis 

of silver nanoparticles. The reaction was carried out for 6 hours in the presence of sunlight. The reduction 

process was initially confirmed by the color change from pale yellow to deep red clear solution and then 

further confirmed by UV-Visible spectrophotometer which gave extinction in the range of 410-415 nm. 

Further the characterization was done by scanning electron microscopy (SEM). The nanoparticles obtained 

were subjected to antimicrobial assay using both gram positive and gram negative bacteria such as 

Staphylococcus aureus, Bacillus subtilis and Escherichia coli by broth dilution method. The concentration 

series of 125 μg ml-1- 750 μg ml-1 of silver nanoparticle solutions exhibited antibacterial activity against all 

three bacteria, but the highest activity was shown against Escherichia coli and Staphylococcus aureus 

compared to Bacillus subtilis. 

Keywords: Silver nanoparticles, antibacterial activity, Asparagus gonoclados, bio reduction,  
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Abstract No: D4 

Green Synthesis and Antibacterial properties of Silver Nanoparticles Mediated via the 

Plant Extract of Scoparia dulcis 

L L J de Silva1, G Thiripuranathar1 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka  

 

The green synthesis of silver nanoparticles (SNPs) mediated through plant extracts has gained immense 

popularity over the past years due to its cost effectiveness and eco-friendliness. Silver nitrate has been 

allowed to react with the plant extract of Scoparia dulcis (wild coriander) which was selected as the source 

of plant material owing to its fast growth throughout the year, easy availability within Colombo, Sri Lanka 

and its monetary cheapness despite its value in Ayurveda as a therapeutic medication against diabetes, 

stomach-aches, hypertension, bronchitis and its action as an analgesic and antipyretic agent. Aqueous 

extracts of the leaves, stem and root of Scoparia dulcis have been used for the synthesis of SNPs where it 

has been found to serve the dual function of both reducing agent and capping agent. SNPs thus produced 

have been characterized using Scanning Electron Microscopy (SEM) and UV Visible Spectrophotometry 

(UV Vis) where a Surface Plasmon Resonance (SPR) was observed around 450nm. Due to a nanoparticle’s 

inherently high surface area to volume ratio, the SNPs were tested for its antibacterial properties against 

Escherichia coli, Staphylococcus aureus and Bacillus subtilis via the macro broth dilution method. The 

growth inhibition was quantified using the turbidity measurements at Optical Density 600 (OD600) against 

a series of SNP concentrations. The discovery of Minimum Inhibitory Concentrations (MIC) at levels as 

low as 250μg/mL further testifies that this clean and inexpensive method of synthesizing silver 

nanoparticles using Scoparia dulcis will be promising in antimicrobial applications.  

Keywords: Green Synthesis, Silver Nanoparticles, Scoparia dulcis, Antibacterial 
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Abstract No: D5 

Green synthesis of silver nanoparticles via medicinal plant extracts and their antibacterial 

activity 

B I Keerawelle1, G Thiripuranathar1 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 

Nanotechnology plays an essential part in modern science and technology. It deals with Nano particles 

which vary in the size from 1 to 100 nanometers. Silver nano particles have been studied for many decades 

due to their unique features and applications. However, synthesizing them via various synthetic chemical 

methods leads to highly toxic byproducts. To avoid this situation, green synthesis is proposed as cost 

effective and environmental friendly alternative. The green synthesis of silver nano particles was done by 

bio reduction of silver nitrate using different oxidizing compounds present in the plant extracts. In the 

present study the bio synthesis of silver nanoparticles was conducted using the plant extracts of Plant 

materials, Stachytarphera indica (leaves and stem), Munronia pinnata (leaves and stem), Rhipsalis 

baccifera (stem). UV-visible studies were carried out to characterize the silver nanoparticles and FTIR 

studies were conducted to confirm the formation of silver nanoparticles. then the shape and the structure of 

the nanoparticles were studied by SEM. and the antimicrobial activity of the synthesized silver 

nanoparticles were later tested using both gram positive and gram negative bacteria, using broth dilution 

method. 

Keywords: Silver nanoparticles. Green synthesis, antibacterial activity, gram positive, gram negative 
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Abstract No: D6 

Synthesis and characterization of a novel dipicolylamine sulfonamide ligand and its zinc 

complex 

J A S Gayara1, N T Perera2, S P Deraniyagala1,2  
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

2Department of Chemistry, University of Sri Jayewardenepura, Sri Lanka 

 

Zinc Dipicolylamine (DPA) complexes have been utilized in the past few years for various purposes. The 

synthesis and the study of zinc DPA complexes have also garnered interest due to zinc being an important 

trace element in the biological system. Here the focus is on synthesis and the characterization of a novel 

zinc dipicolylamine sulfonamide ligand and its zinc complex having possible fluorescence to be utilized in 

imaging applications. The novel dipicolylamine sulfonamide ligand was synthesized by reacting 4-

iodobenzene sulfonyl chloride and dipicolylamine, and complexing with the zinc metal. Both the 

synthesized ligand and the complex were characterized using spectroscopic methods. The presence of 

benzene groups makes the ligand and the complex fluorescent due to its conjugation. Therefore, one of the 

characterization methods used was the measurement of the fluorescence property. The FTIR data of the 

ligand provided peaks around 1164 cm-1 which corresponds to S=O bond stretching and around 849 cm-1 

which might correspond to S-N bond stretching. In the complex it’s seen that they have shifted to lower 

frequencies. UV-Visible analysis was done to monitor the synthesis of the complex and maximum 

absorbance wavelength of both compounds were obtained for excitation in fluorescence. According to the 

UV-Vis spectrum, a hypsochromic shift was observed in the synthesized complex compared to the ligand. 

NMR studies of both were done in DMSO which confirmed that the ligand was synthesized. The NMR 

spectrum of the complex gave small upfield shifts, and the authors are in the process of recording NMR in 

a non-coordinating solvent such as CD2Cl2. Melting point of the metal complex (201-204℃) is considerably 

higher than that of the ligand (91-93℃). The binding studies of the synthesized ligand and the complex with 

bovine serum albumin were done and carried out using UV-Vis absorption spectroscopy. The bio studies 

with BSA protein showed that there’s no effect on the maximum absorbance of the BSA protein with the 

increasing concentration of both the ligand and the complex. 

 

Keywords: Zinc, Dipicolylamine, Sulfonamide, 1H NMR, Spectroscopy 
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Abstract No: D7 

Synthesis and Characterization of Novel Zinc Ditriazine Complexes  

W G K Fonseka1, N T Perera2, S P Deraniyagala1,2 

1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka. 
2Department of Chemistry, Faculty of Applied Sciences, University of Sri Jayawardenepura, Sri Lanka. 

 

Triazine derivatives have gained considerable attention due to their biological properties. Here we have 

focused on the synthesis and spectroscopic characterization of novel Zinc complexes bearing derivatives of 

1,2,4-Ditriazine ligands (R = Me, Et, Py). Although the ditriazine scaffold was synthesized more than five 

decades ago, only a few reports exist on their metal complexes and Zn(II) complexes of ditriazine are 

relatively unexplored. Three novel Zn(II) complexes [Zn(Me4dt)Cl2] (C1), [Zn(Et4dt)Cl2] (C2) and 

[Zn(Py4dt)Cl2] (C3) of three selected ditriazine derivatives [Me4dt= Bis-3,3’-(5,6-dimethyl-1,2,4-triazine) 

(L1), Et4dt= Bis-3,3’-(5,6-diethyl-1,2,4-triazine) (L2), Py4dt= Bis-3,3’-(5,6-dipyridyl-1,2,4-triazine) (L3)]  

were obtained by the reaction of  ZnCl2 with each ligand (1:1).  These complexes have been characterized 

by UV-visible, FTIR and 1H NMR spectroscopy. In UV-visible spectra two peaks are observed for the 

ligands (L1: 240 nm, 256 nm, L2: 240 nm, 257 nm, L3: 226 nm, 302 nm) vs. one for the corresponding 

complexes (C1: 236 nm, C2: 240 nm, C3: 297 nm). FTIR spectra of the complexes are different from those 

of the ligands and the C=N bond of the complexes have shifted to lower wavenumbers providing proof that 

the zinc metal is bound to nitrogen in triazine via lone pair donation. 1H NMR spectra recorded for above 

zinc(II) complexes do not show considerable shifts in comparison to their corresponding ligands. This may 

be due to metal coordinating with the solvent. It is suggested to record the 1H NMR again in non-

coordinating solvent such as CD2Cl2. Since higher melting point is characteristic a feature of a metal 

complex, melting points of all three complexes were evaluated and found to be (C1: 182-184 °C, C2: 220-

221 °C, C3: >300 °C) are much higher than that of the corresponding ligands (L1: 91-93 °C, L2: 118-120 

°C, L3: 256-258 °C). 

Keywords: 1,2,4-ditriazine, Zn(II) ditriazine complexes, spectroscopy methods, melting points 
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Abstract No: D8 

Analysis of the Heavy Metal Content in the Medicinal Plants Ricinus communis L. and 

Flueggea leucopyrus Willd. 

 

K A V N Keenawinna1, G Thiripuranathar1 

1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka  

 

Medicinal plants are used by people around the world in the treatment of various diseases. Ricinus 

communis is known to possess anti-microbial, anti-inflammatory and anti-asthmatic properties and is used 

to treat skin conditions. Flueggea leucopyrus possesses anti-oxidant and antiseptic properties. It has shown 

promising results in the treatment of diabetic wounds. Some heavy metals are essential for many metabolic 

processes in biological systems. However, heavy metals at high concentrations may cause hazardous effects 

in both plants and animals. The concentrations of the heavy metals, Fe, Cu, Zn, Pb and Cr were analyzed 

using atomic absorption spectroscopy in different parts of Ricinus communis and Flueggea leucopyrus. The 

heavy metal content in the parts of each plant and in the soil were compared. The leaves of Flueggea 

leucopyrus showed a lower heavy metal content compared to the other parts of the plant, indicating that the 

leaves are less prone to stress caused by heavy metals. Cr and Zn in both plants were present in high 

concentrations compared to that in the soil. The concentration of Pb in the shoot and roots of Flueggea 

leucopyrus was also found to be high compared to that present in the soil. Hence, these plants can be 

considered as metal accumulators and may be used for phytoextraction. 

  

Keywords: Ricinus communis, Flueggea leucopyrus, anti-microbial, anti-inflammatory, anti-oxidant 
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Abstract No: D9 

Urea modified Calcium Carbonate nanohybrids as a next generation fertilizer 

 

D N Rathnaweera1, C Sandaruwan2, S P Deraniyagala1,3, N Kottegoda,2,3 
1Institute of chemistry Ceylon, College of chemical sciences, Rajagiriya 

 2Sri Lanka Institute of Nanotechnology (SLINTEC), Nanotechnology and Science Park, Centre for 

Excellence in Nanotechnology, Homagama, Sri Lanka. 
3Department of Chemistry, University of Sri Jayewardenepura, Nugegoda, Sri Lanka. 

 

With the increasing world population, sustaining the food security of people has become a daunting 

challenge. Scientists have explored various pathways to feed the global population. One way is the 

development of efficient nutrient and pest control systems together with improved crop varieties. Most of 

the conventional fertilizer systems in practice have not met the plant nutrition requirements basically due 

to the low Nitrogen Use Efficiency (NUE) of plants. There had been many attempts to develop efficient 

fertilizer systems particularly to supply nitrogen, which is the major nutrient needed for the plant growth. 

Urea, being an excellent candidate for nitrogen fertilizer, it’s efficient and targeted delivery is a must. This 

research focuses on scalable, cost-effective and efficient nitrogen fertilizer which retards the higher 

solubility of urea by incorporating urea into a matrix of calcium carbonate (CC) nanoparticles.  Being a 

bioinspired material, calcium carbonated renders added advantages of biocompatibility and non-toxicity. 

Urea-CC nanohybrid was synthesized using an in-situ rapid carbonation method which resulted cube-like 

nanoparticles which are stacked together to form pine cone-like structure. According to the scanning 

electronic microscopic data, CC particle size increases along with the loading of urea. The Fourier transform 

infrared spectroscopic data provides conclusive evidences for bonding interactions of urea with CC 

nanoparticles giving a platform for controlled release properties. Crystallographic data of nanohybrids was 

obtained from powder X-ray diffraction and nitrogen release behaviour of the nanohybrid was studied using 

an accelerated water release test.  

Keywords: calcium carbonate, urea, nanoparticles, nanohybrids, controlled release 
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Abstract No: D10 

Development of herbal toothpaste and its standardization 

H.  Maussawa1, L Arambewela1 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 

The present study deals with development of herbal toothpaste and its standardization. The herbal extract 

is prepared from a mixture of 11 herbs; Terminalia chebula (Aralu), Azadirachta indica  (Neem), 

Terminalia bellerica (Bulu,) Adhatoda vasica (Adhatoda,) Pongaria piñata (Karanda) Tephrosia purpurea  

(Pila), Syzygium aromaticum  (clove), Cinnamomum verum (Cinnamon), Elettaria cardamomum 

(Cardamom), Mimusops elengi (Moonamal) and  Piper nigrum ( pepper). Herbal toothpastes can cure 

various diseases of teeth like Gingivitis, tooth decay, cavity, gum bleeding, bad breath etc.  After 

preparation of the tooth paste the quality of the product is tested according to the Sri Lankan Standards. 

Keywords: Aralu, Meem, Bulu, Adathoda, Karanda, Pila, Clove, Cinnamon, Cardamom, Pepper 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
Proceedings of the Undergraduate Research symposium, ICHEMC: 22nd – 23rd August, 2018 

 

52 
 

 

Abstract No: D11 

Urea-Hydroxyapatite-Polymer Nanohybrids as Seed Coatings for Enhanced Germination 

of Seasonal Crops 

W D D Pabodha1, G Priyadarshana3, S P Deraniyagala1,2, N Kottegoda2, 3 

1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 
2Department of Chemistry, University of Sri Jayewardenepura, Nugegoda, Sri Lanka 

3Sri Lanka Institute of Nanotechnology (SLINTEC), Nanotechnology and Science Park, 

Center for Excellence in Nanotechnology, Mahenwatte, Pitipana, Homagama, Sri Lanka. 

 

In developing countries, agriculture plays a vital role in the economy. To maintain a high-quality yield in 

agricultural crops, advanced technological applications should be practiced. Several attempts have been 

made to enhance the nutrient supplying process to the plants in different growth stages, but little effort has 

been made to enhance the nutrient status of the seeds at seedling stage. Nitrogen and phosphorous are the 

essential nutrients in plants that is needed for seed germination and root growth. We focus our work on the 

synthesis of urea coated hydroxyapatite nanoparticles encapsulated into a seed coating which supply 

nitrogen and phosphorus to the seedlings in a controlled manner throughout the early growth stage. Sodium 

alginate-carboxymethyl cellulose polymer mixture has been selected as the compatibilizer due to its 

biocompatibility. Nanohybrid suspension was synthesized using in situ sol-gel method and was mixed with 

the polymer mixture to obtain the coating mixture. Seed coating was realized using dip coating method with 

calcium chloride as the cross-linking agent. Different ratios of hydroxyapatite: urea, 1:0.3, 1:0.6, 1:1 were 

synthesized. Seed germination experiments were conducted at the laboratory according to complete 

randomized block design under constant light conditions, controlled humidity and temperature. Scanning 

electron microscopic data were used to analyze the morphology of the seed coating. Hydroxyapatite-urea 

treated seeds revealed a higher germination percentage, germination rate, and a higher nutrient content 

compared to the control.  

Keywords: Hydroxyapatite, urea, nanohybrids, alginate, carboxymethyl cellulose, seed coating 
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Abstract No: D12 

pH sensitive and metallochromic indicators from waste plant matter 

W H K Perera1, C S Udawatte1 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 

The use of synthetic indicators, though common at present, brings with it a number of other issues such as 

environmental pollution, toxicity and cost. Therefore, the hunt for natural indicators as an alternative has 

become an area of interest in the recent past. Two of the most commonly used indicators in analytical 

chemistry are pH indicators and metallochromic indicators which, in this project, were developed using 

plant parts which are generally discarded as waste. 

To develop the pH sensitive indicator, the methanolic extracts of Terminalia catappa leaves, both green 

and red, were investigated. A series of solutions of pH 0 – 14 was prepared. A known, small volume of the 

methanolic extract was introduced to a constant volume of each solution of different pH and the absorbance 

spectra were recorded using Hitachi U-2910 Spectrophotometer. The introduction of the red leaf extract 

produced two colour changes, one when the pH changed from 2 to 3 and the other when the pH changed 

from 12 to 13 while the green leaf extract produced one colour change when the pH changed in the 10 – 12 

range. The superposition of the UV-VIS absorbance spectra recorded for the red leaf extract showed two 

isosbestic points while the superposition of those recorded for the green leaf extract showed one isosbestic 

point. Two strong acid-strong base titrations, HCl vs NaOH and H2SO4 vs NaOH were performed using 

standard indicators, phenolphthalein and methyl orange, and repeated using the two types of leaf extracts. 

Results obtained with the leaf extracts matched closely with those obtained using the standard indicators.  

A fluorescent metallochromic indicator was developed using the methanolic extract of Aegle marmelos 

seed mucilage. A concentration series was prepared for each of the metal ions; Cr(VI), Pb(II) and Cd(II). 

A known, small volume of the extract was added to a constant volume of each concentration of the metal 

ion solutions and the emission spectra were recorded using the F-2700 Spectrofluorometer. Quenching of 

the fluorescence was observed with Cr(VI) where the quenching effect was seen to increase consistently 

with the concentration of the solution. To understand the mechanism of this quenching action, the study 

was repeated with a concentration series of KMnO4 and a 100 ppm solution of Cr(III) ions. KMnO4 was 

seen to cause more severe quenching of the emission whereas enhancement of the emission was observed 

with Cr(III) ions which also increased proportionately with the concentration of the ions. 

Keywords: pH indicators, fluorescent indicators, Terminalia catappa, Aegle marmelos 
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Session E 

Abstract No: E1 

Estimation of Lead and Cadmium contents in several selected Ayurvedic preparations 

K M Wickramasinghe1, K A S Pathiratne1 

 1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 

Ayrurvedic medicines are prepared using either herbal materials or Rasa Shasthra based materials. In Rasa 

Shasthra medicine, materials such as heavy metals, minerals and gems like pearl are combined with herbal 

materials to produce medicines. Thus Rasa Shasthra medicines may contain elements such as cadmium, 

lead, mercury, arsenic etc. at harmful levels. In this study, total concentrations of Cadmium (Cd) and Lead 

(Pb) in several selected twenty ayurvedic medicines available in local markets were estimated using Flame 

Atomic Absorption Spectrometry (FAAS). This experimental study was focused on finding relative 

contents of above two metals in twenty selected Ayurvedic medicines and comparing the levels of those 

metals with recommended levels. Digestion of all samples were done using a method based on microwave 

digestion, developed from EPA method 3050B (SW-846). Analyses were carried out in triplicates and the 

standard addition method was followed to obtain the concentration of the metals in each sample. Lead and 

cadmium contents in the selected Ayurvedic preparations were found to be in the ranges of (6 ±0.3) to 

(50471 ±499) mg/kg and (0.17 ±0.07) to (31 ±1.6) mg/kg respectively.  This study reveals the presence of 

excess amounts of lead and cadmium in some of the selected medicines over the WHO standards of 10 

mg/kg and 0.3 mg/kg for lead and cadmium respectively in similar medicinal materials. 

Keywords: Flame Atomic Absorption Spectrometry, herbals, heavy metals, microwave digestion 
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Abstract No: E2 

Investigation of the potential of natural plant materials for inhibition of corrosion of 

copper 

T Shilpeswarage1, K A S Pathiratne1 

 1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 

Corrosion control of metals is of economical and environmental importance. The use of inhibitors is one of 

the best options of protecting metals and alloys against corrosion. The hazardous effects of most synthetic 

corrosion inhibitors prompted the search for green corrosion inhibitors. In this study, the possibility of using 

Syzygium caryophyllatum (Dan) leaves as a green corrosion inhibitor for prevention of corrosion of copper 

in 1M HCl medium was investigated by mass loss method and potentiodynamic polarization method. The 

corrosion rate was found to be decreased with decreasing temperature and increasing immersion time of 

copper specimens in low inhibitor contents in the corrosive media. For the 50 ppm inhibitor content 

maximum inhibition efficiency of 32.35% was obtained from the mass loss data, under 48 hours of exposure 

time and an efficiency of 45.66% was achieved with Tafel plot extrapolation data. The degree of surface 

coverage of adsorbed inhibitor was determined by the mass loss method and the adsorption mechanism for 

the extract discovered to be physisorption. The polarization studies indicated that the plant extract was 

subjected to be a mixed type inhibitor. 

Keywords: green inhibitors, copper corrosion, Dan leaves 
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Abstract No: E3 

Determination of cadmium content in rice grains of 10 different paddy varieties grown 

under different agricultural practices in Sri Lanka using a modified Voltammetric 

procedure 

S Sumanathilake1, K A S Pathiratne1 

 1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 

A simple, rapid and accurate method for determination of cadmium in rice, grown under different 

agricultural management systems in Sri Lanka was developed based on the techniques of differential pulse 

anodic stripping voltammetry   using available laboratory facilities. Collected rice samples were microwave 

digested using conc. HNO3 and HCl in the volume ratio of 9:3 in a Microwave digester (Milestone Ethos 

Easy). Bare glassy carbon surface was used as the working electrode and silver-silver chloride electrode 

and platinum disc electrode were used as the reference and counter electrodes respectively in the three 

electrode cells used. Wave Driver 20 Bi-Potentiostat/Galvanostat of Pine Research Instrumentation was 

employed to control potentials of the working electrode of the electrochemical cells. Experimental 

parameters; pH, pulse amplitude, pulse width, pulse period, deposition time, and deposition potential related 

to differential pulse anodic stripping voltammetry were optimized to obtain the highest sensitivity in the 

analysis.  The best detection limit of 0.204 mg/kg for cadmium was observed at the deposition potential of 

-1.25V (w. r. t.) Ag/AgCl reference electrode for 30 ml test solutions at 3-minute deposition time. The pulse 

amplitude, pulse width and pulse period for these determinations were, 50mV, 20ms and 100ms 

respectively. Purging with nitrogen was not required as oxygen reduction potentials were not within the 

range of potential employed in this determinations. Cadmium content in the rice samples analyzed were in 

the range of (0.1- 0.5 ± 0.5) mg/kg. Most of the samples contain cadmium below the WHO recommended 

values. 

 

Keywords: Cadmium, Anodic stripping voltammetry, Microwave digestion 
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Abstract No: E4 

Sorptive removal of p-nitroaniline from aqueous matrices by using methanol modified slow 

pyrolyzed tea-waste biochar 

B S B Dissanayake1, S K Weliwegamage1, S R Gunatilake1 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka. 

 

 

P-Nitroaniline (PNA) is widely used in pharmaceutical, pesticide and azo dye industries and its presence 

in aqueous ecosystems is a concern due to the relatively high toxicity and difficulty of biodegradability. 

Biochar (BC) is an excellent but inexpensive alternative adsorbent for water remediation which gained 

rapid research interest recently. In this study tea-waste is used as the biomass, pyrolysis of biomass was 

done at three different temperatures, 300, 500 and 700 °C (abbreviated as BC300, BC500, BC700 

respectively) and modified using 99% MeOH, to enhance the adsorption capacity by increasing the surface 

area by reducing  inherent. Maximum adsorptions for both raw (RBC) and MeOH modified (MBC) 

occurred at acidic conditions (pH= 2) and high temperature BC (HTBC) showed higher adsorption 

capacities than low temperature BC (LTBC). The pH dependency is significant in LTBC in both raw and 

modified at low pH as the adsorption capacities 55.60% and 54.18% greater than higher pH respectively.  

In HTBC pH dependency is not notable. H-bond formation between the oxygenated surface functional 

groups (O-SFGs) and BC surface can be considered as the dominant sorption mechanism for LTBC, and 

donor-acceptor mechanism for HTBC. Sorption of PNA onto RBC and MBC were well fitted into Langmuir 

isotherm models (R2 >0.99). The adsorption kinetics were best fitted into pseudo second order (PSO) 

kinetics (R2 = 0.9318 - 0.9988) confirming chemisorptive driven adsorption. The highest PSO rate was 

observed in 500 raw BC, with a rate constant of 0.1146 g/mg min. Adsorption at high temperature showed 

a spontaneous exothermic physical process in thermodynamic analysis. 

Keywords: Biochar, P-Nitroaniline (PNA), sorptive removal, methanol removal 
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Abstract No: E5 

 

Effect of preconditioning of slow pyrolyzed tea-waste biochar on sorption characteristics of 

lead (II) 

M M G Kaumini1, S R Gunathilake1 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 

Biochar (BC) is a low cost and environmental friendly carbonaceous adsorbent that can be used for the 

efficient removal of heavy metals from aqueous solution. Sorption process of an adsorbate onto BC can be 

described in four steps, (1) diffusion of the adsorbate from the bulk, (2) diffusion of the adsorbate through 

the hydrated film of BC surface, (3) intra-particle diffusion and (4) equilibrium. However, adsorption of 

heavy metals on BC can be constrained due to lack of hydration of micro pores upon the direct introduction 

of an aqueous solution to be remediated to dry BC. In this study we present the enhanced sorption of Lead 

(II) through a preconditioning (PC) step to hydrate pores on BC surface prior to the introduction of sorbate. 

The effect of PC via two different organic solvents, methanol, acetone and a 50:50 mixtures of methanol 

and acetone on BC is evaluated. Tea-waste biochar pyrolyzed under three temperatures, 300, 500 and 700 

°C (abbreviated as BC300, BC500 and BC700) was used in the study. Sorption kinetics of all three raw BC 

showed a pseudo second order (PSO) behavior indicating a chemisorptive dominance (R2 > 0.99). However, 

the methanol preconditioned BC300 was best fitted to pseudo first order (PFO) model shifting the sorption 

towards physisorption.  Though highest capacity of Pb (II) on raw BC was observed for BC700 via cation 

π bonding, BC300 showed maximum capacities upon preconditioning through an electrostatic attraction 

mechanism. Though the sorption characteristics of Raw BC best fitted to Langmuir behavior indicating 

homogeneous monolayer adsorption, the regressions of all isotherms were decreased upon preconditioning.  

Keywords: Biochar, tea waste, pre-conditioning , adsorption , lead ions , isotherms , kinetics  
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Abstract No: E6 

Microwave and open vessel digestion methods for biochar and activated carbon 

P de Silva1, S R Gunathilake1 

1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka. 

 

Activated carbon (AC) and biochar (BC) are low cost carbonaceous adsorbent material widely used for the 

removal of toxic metal ions from aqueous systems due to their highly porous nature. Depending on the 

feedstock used to produce these carbonaceous materials, the metal content present may vary. Various 

digestion methods have been incorporated to analyse the metal content of activated carbon and biochar 

though a proper method has not yet been established. This study was focused on finding a suitable method 

to totally digest the carbonaceous material and to evaluate the matrix effect. Both open vessel and 

microwave digestion methods were carried out for BC derived from tea waste, king coconut husk, Douglas 

fir (DF) and AC using mixtures of nitric acid, fuming nitric acid, sulphuric acid and hydrogen peroxide and 

their turbidity were measured. The matrix effects were compared using cadmium, copper and zinc using 

flame atomic absorption spectrophotometry. Digestion mixture containing only fuming nitric acid shows 

the lowest matrix effect for cadmium (1.19) for AC and copper (-2.3809) for AC while the mixture 

containing only nitric acid shows lowest matrix effect (-7.5758) for zinc with respect to DF. The digestion 

mixture containing fuming nitric acid and sulphuric acid has the minimum turbidity level (1.36 FNU) for 

300 °C KC. 

Keywords: Biochar, activated carbon, low cost adsorbents, digestion, matrix effect, turbidity 
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Abstract No: E7 

Sorptive removal of lead (II) from the aqueous solution using value added slow pyrolyzed 

tea-waste biochar produced under different temperatures; effect of acid modification and 

magnetization 

K D T Kavinda1, S R Gunathilake1 

1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka. 

The removal of lead from aquatic systems using biochar (BC) derived from tea waste was evaluated. The 

customized in-house method of biochar production was incorporated in the manufacture of BC at 300 

(300BC), 500 (500BC), 700 ℃ (700BC). Two value additions of BC were carried out including a nitric 

acid modification and magnetization. However, reduced adsorption capacities were obtained for nitric 

modified BC. Batch sorption experiments were conducted to evaluate the effect of pH, equilibrium time, 

associated kinetic models and thermodynamic basis of lead uptake. For both Non-Modified Biochar (NBC) 

and Magnetized Biochar (MBC), an acceptable fit for the pseudo second order kinetic model with 

regression coefficients greater than 0.998 justifying a chemisorption process. The dominant mechanism for 

700BC can be considered as pore filling together with π electron sharing of graphene rings of 700BC 

whereas sorption on 300BC was governed by electrostatic interactions. Adsorption isotherm modeled were 

of Langmuir, Freundlich, Sips, Redlich- Peterson and Toth. Where all sorption was well fitted into 

Langmuir and sips isotherms. A maximum Langmuir capacity of 57.80 mg/g for 700NBC and 48.61 mg/g 

for 700 MBC was obtained.  Positive enthalpies and free energies indicated a non-spontaneous and 

endothermic sorption. Magnetic modification has decreased sorption capacities in 15.86 % but led to the 

easy removal of biochar after the sorption. 

Keywords: Sorptive, biochar, nitric modification, magnetization, pseudo second order, Langmuir, 

endothermic 
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Abstract No: E8 

Sorptive removal of p-nitroaniline from aqueous matrices by using acid modified tea waste 

Biochar 

Y D B Mapalagama1 , S R Gunathilake1 

1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 

Para-Nitroaniline (PNA) is one of the widely used synthetic precursors in pharmaceutical industry which 

has been identified as a contaminant of emerging concern (CEC) due to its toxicity. Hydrochloric modified 

slow pyrolyzed tea-waste Biochar (BC) was used for the sportive removal of PNA from aqueous systems. 

The BC were prepared under two temperatures, 300 and 500 °C (denoted as HCl300BC and HCl500BC 

respectively). Results were compared with raw BC produced at same temperatures (RAW300BC and 

RAW500BC). The adsorption best fitted into Pseudo Second Order (PSO) kinetics (R2 ranging from 0.92 

to 0.99) indicating a chemisorptive dominance. The highest rate was observed for (HCl300BC) with a rate 

constant of 0.007477 g mg-1 min-1. Highest sorption of raw BC was observed in RAW300BC at acidic pH 

(2-4) indicating the H-bond formation with oxygenated surface functional groups (O-SFGs) as dominant 

sorption mechanism. Pore filling mechanism governs the adsorption of HCl300BC since the surface area 

of BC increases upon HCl modification by breakage of pores and cleansing of BC surface by removing 

inorganic mineral ions. However, the mechanism for the adsorption of PNA onto HCl500BC remains 

unclear. Both Langmuir and Freundlich isotherm models fitted well on all sorptions (R2 => 0.99).  Among 

produced raw BC, HCl300BC showed highest Langmuir sorption capacity of 5.31 mg g-1 which was 

enhanced by 58.68% upon HCl post modification. 

 

Keywords: Biochar, p-Nitroaniline, post modification, Sorptive removal 
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Abstract No: E9 

Sorptive of removal of Cu (II) from aqueous systems using magnetically modified, slow 

pyrolyzed tea-waste biochar produced under different temperatures 

A Basith1, S R Gunatilake1 

1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka. 

 

Copper containing compounds are extensively used in the industry and agriculture, which results in elevated 

levels of Cu in aqueous ecosystems. Hence the remediation of Cu (II) has gained a remarkable attention. 

Biochar (BC) is a low-cost carbonaceous adsorbent which is capable of binding appreciable amount of 

heavy metals. Tea-waste BC was used for removal of Cu (II) ions from aqueous solution. BC was produced 

under three pyrolysis temperatures, 300, 500, 700 °C (abbreviated as BC300, BC500 and BC700 

respectively). Magnetization was carried out as a post modification to induce the adsorption process. 

Moreover, providing a convenient way to separate the adsorbent after the completion of adsorption process. 

Higher sorption capacities were observed when the pH of the medium was shifted from 2 to 5 (no clear 

metal solution was observed above pH 5). This is explained by enhanced electrostatic interactions with 

negatively charged oxygenated surface functional groups. Sorption capacities were increased in BC500 

than both BC300 and BC700 as a result of increased surface area and due to lack of electrostatic interactions 

respectively. Pseudo second order kinetic models were best fitted in all studied sorption's with high 

regression coefficients (R2>0.9999) interpreting a chemisorption process. Two parameter Langmuir and 

three parameter Sips isotherm models were well fitted with R2>0.9999. Magnetized tea waste BC 500 

showed a 17.98% increment of sorption capacity which is explained by cation-π bonding with iron oxide 

composites. 

 

Keywords: Teawaste, Magnetic biochar, Remediation, Copper ion 
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Abstract No: E10 

Sorptive removal of Cd (II) from aqueous systems using magnetically modified, slow 

pyrolyzed tea-waste biochar produced under different temperatures 

N Mendis1, S R Gunatilake1 

1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka. 

 

 

Biochar (BC) is an economically feasible adsorbent for water remediation and has gained much attention 

in recent years. The feasibility of magnetically modified tea-waste BC to adsorb Cd2+ from aqueous 

systems was explored. Carbonaceous adsorbents were produced via slow pyrolysis at three pyrolytic 

temperatures; 300, 500 and 700 °C. Kinetic studies carried out in this study indicated pseudo second order 

(PSO) behaviour achieving high regression coefficients (R2>0.99) suggesting a chemisorption involving 

valence forces through the sharing or exchange of electrons between adsorbent and adsorbate. The 

adsorption equilibrium was accomplished during 3-4 h at pH 6. Adsorption pattern for BC and MBC were 

investigated with Langmuir, Freundlich, Redlich-Peterson, Sips and Toth isotherm models. Sorption of 

Cd2+onto both BC and magnetically modified BC (MBC) were well fitted to Langmuir isotherm model 

with high R2 values (R2>0.99). A maximum theoretical Langmuir adsorption capacity of 30 mg/g was 

achieved by BC500. Electrostatic interactions of cationic sorbate with oxygenated surface functional groups 

can be considered as the dominant sorption mechanism. Higher capacity was observed for BC500 than 

BC300 due to slightly enhanced pore size. Sorption capacities were further enhanced by 59.67 % upon 

magnetic modification, which can be due to cationic π bonding with iron oxide composites. Sorption at 

elevated temperatures gave higher sorption capacities. It is concluded that the MBCs remediate Cd2+ better 

than the corresponding nonmagnetic BCs and provide a convenient adsorbent separation from the aqueous 

phase. 

 

Keywords: tea-waste, magnetised biochar, sorptive removal, electrostatic interactions, cationic π bonding  
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Abstract No: E11 

Incorporation of a preconditioning step in the adsorption of Methylene Blue using Douglas 

Fir biochar 

S N Nawalage1, S R Gunathilake1 

1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 

An attempt has being made to hoist the adsorption of the basic cationic dye, methylene blue (MB), onto 

highly porous, commercially available Douglas fir biochar (BC) by altering the kinetics associated with 

adsorption. Three major kinetic processes governing adsorbate uptake has been defined as external mass 

transfer, intraparticle diffusion and mass action. In the usual methodology of batch adsorption, where the 

solution containing the adsorbate is directly introduced to the dry biochar, the entire pore space may not be 

accessible as the pore interior is not well hydrated. The presented work evaluates the effect of incorporating 

a preconditioning step where the BC is shook with a selected organic solvent as a means of hydrating the 

pore interior followed by its equilibration with de-ionized (DI) water to replace the preconditioning solvent. 

The process provides a BC with hydrated pores with a ‘sample like’ solvent. Solvents utilized for 

preconditioning were methanol (MeOH), acetone (Ace), acetonitrile (ACN) and DI followed by 

equilibration with DI. Sorption characteristics of pre-conditioned BC (PBC) was compared with that of 

non-preconditioned (NBC).  The adsorption process was not significantly influenced by pH variations and 

the predominant sorption mechanisms were concluded to be π-π electron donor acceptor (EDA) interactions 

and pore filling.  Adsorption capacity showed a stochastic dependence with increasing contact time for the 

preconditioned biochar in contrast to the NBC. Both PBC and NBC fitted well with the pseudo second 

order kinetic behavior. The sorption rate of DI PBC was found to show faster sorption rate than NBC.  

Sorption capacities for all PBC were lower than NBC which can be attributed to either pore blockage or the 

desorptive effect of residue solvents. In contrast to NBC, a clear rate determining step was not observed by 

the intraparticle diffusion model for PBC. Though the Freundlich isotherm model was fitted well by the 

NBC, the PBC sorption did not fit into the isotherm models studied such as   Langmuir, Freundlich, Temkin, 

Sips and Redlich- Peterson. Overall, an enhancement in kinetics is observed at the compromise of ill-fitting 

isotherm patterns and uptake behavior.  

Keywords: Douglas Fir Biochar, Methylene Blue, Preconditioning, Kinetic mechanisms 
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Abstract No: E12 

Low cost ground water purification method using local grown seeds 

U K Kulasekara1, U K Jayasundara1 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 

Ground water is the water present beneath Earth’s surface in soil pore spaces and in the fractures of rock 

formations. ground water is important as a significant percentage (80%) of the Earth’s fresh water is in the 

underground aquifers. The World Health Organization has estimated that up to 80% of all disease and 

sickness in the world is caused by inadequate sanitation, polluted water or unavailability of water. 

Commonly water treatment methods used chemicals. But that is very expensive method and associate the 

human health as well as environmental problems. Water purification using natural coagulants would 

eliminate these issues. The seeds of the Moringa family are very efficient water coagulants and toxic side 

effects have not been noted. There is no human health danger and the cost of these natural coagulants would 

be minimal compared to the conventional chemicals. Natural coagulants have bright future and are 

concerned by many researchers because of their abundant source, low price, environment friendly and 

biodegradable nature in water purification. In this study, Water was sampled from tube well and open well 

in Kurunegala, Polpithigama and Puttalm. Seeds of Moringa oleifera (Drumstick), Vigna unguiculate 

(Cowpea), Vigna radiata (Mung) tested for their effectiveness as natural coagulants in removing turbidity 

from drinking water.This research found out that the Moringa seeds show a higher efficiency and greater 

potential to serve as an alternative coagulant for water treatment.  Polpithigama well water had highest 

turbidity and from the proposed treatment could remove turbidity up to 96%. Kurunegala well water had 

highest hardness and after treatment could remove hardness by 42%. The pH values of all the study reduced 

by the seed treatment. From the studies it can be concluded that the moringa seeds were the most effective 

seeds and 2hr time was the most effective time to treat water. However, this research shows moringa, mung 

and cowpea seeds can be used to treat water but moringa seeds found to be more effective. 

 

Keywords: Ground water, Water purification, Natural coagulants, Turbidity, Hardness, Treatment 
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Abstract No: E13 

A low cost inland surface water purification method for western province by using locally 

grown natural seeds 

G D B H T Senadeera1, U K Jayasundara1 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 

Sri Lanka, being a developing third world country, has been in the throes of the industrial revolution for the 

past few decades. As a result, unsustainable development practices, rapid urbanization and industrial 

activities have severely degraded the quality of its inland surface water sources. The western province of 

Sri Lanka, being the economic hub of the country, experiences severe environmental pollution due to 

industrialization. Although there are several methods available to purify water, not all of them are affordable 

to the low income communities in the western province. Therefore, a low cost method for surface water 

purification is of utmost importance. This research attempts to, test the water purification ability of three 

natural/bio coagulants, Moringa oleifera (drumstick), Vigna radiata (Mung), and Vigna unguiculata 

(cowpea). The seeds of each plant species were checked to determine their viability and efficiency as natural 

coagulants. Several samples of water were collected from Podi Wee KumbureWewa (Ragama), 

HeenPokuna (Dalupitiya) and Kelani River (Kelaniya) for this purpose. The research was conducted by 

varying the seed type, surface area of seeds, treated time period and water sources. Temperature, Turbidity, 

Hardness and pH measurements were checked before and after each treatment. The period of treatment was 

varied between one to three hours. For the sample with highest turbidity, the scanning electron microscope 

(SEM) scan was done before and after a 2-hour treatment period. It was found that small pieces of 

fragmented seed acted as a better coagulant than the powdered seed. The optimal period of treatment was 

observed to be two hours. Out of the three seed types; Moringa oleifera (drumstick), Vigna radiata (Mung) 

and Vigna unguiculata (cowpea), Moringa oleifera was recognized as the best biocoagulant. 

Keywords: Moringa oleifera, Biocoagulant, Water purification, Western province 

 

 

 

 

 

 



 
Proceedings of the Undergraduate Research symposium, ICHEMC: 22nd – 23rd August, 2018 

 

67 
 

 

Abstract No: E14 

Concentration determination of losartan potassium using UV-visible spectrometry 

W M C M Abeysekera1, U K Jayasundara1                                            

 1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 

Losartan potassium is a non-peptide antihypertensive agent that manifests its effect by specifically blocking 

angiotensin II receptors. This research was carried out to validate an analytical method to determine the 

concentration of losartan potassium using UV-visible spectrometry. In this research the zero-order and first 

derivative of UV-visible spectrophotometric methods were used to test and apply analytical quality control 

for the quantification of losartan potassium. According to the spectrophotometric characteristics of losartan 

potassium, it was found that the maximum absorption of the pure form of losartan potassium at 205 nm in 

direct spectrometry. Differentiation of zero order spectrum shows an intense negative peak at 234 nm. It 

was found that zero-order spectra of pure losartan potassium is complex, since it has a maximum absorption 

near 205 nm and an unspecified continuous shoulder band extending from 225 to 240 nm hence the 

absorbance at 234 nm was taken for quantitative evaluation losartan potassium. Several brands of losartan 

potassium samples were analyzed using this spectrophotometric method. The absorbance values of these 

tablet samples were measured at 234 nm.  The analysis was calculated using the absorption of the active 

substance.  Linearity was found in the range of 5-15 ppm. It was found that the square correlation coefficient 

(R2) is 0.994. The accuracy of this method was established by recovery studies. The detection limit and the 

limit of quantification were 0.498 ppm and 1.511 ppm, respectively. This method is confirmed in 

accordance with International Conference on Harmonization (ICH) guidelines, and this method was simple, 

sensitive, economical, does not use harmful reagents and requires a relatively inexpensive tool. 

Keywords: Losartan potassium, ICH guidelines, Zero-order spectra, Quantification 
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Abstract No: E15 

Method Development and Validation of Lipid Lowering Drug Atorvastatin using UV-

Visible Spectroscopy 

P V N Kaushalya1, U K Jayasundara1 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 

Atorvastatin Calcium is one of the most commonly used lipid lowering drugs. Present study describes the 

development and validation of a simple, sensitive, specific and an economic UV-Visible spectroscopic 

method for the estimation of the drug Atorvastatin Calcium in the tablet dosage form. In the current study 

validation was performed according to Good Laboratory Practices (GLP) in accordance with the guidelines 

of the International Conference of Harmonization (ICH). During development of this analytical method 

methanol, water and methanol: water (50:50) were tried as solvents to find the solubility and methanol: 

water (50:50) was selected due to better solubility and the stability shown for the drug. The absorption 

maxima for the drug was found to be 245 nm by scanning 10 ppm solution in the range of 200-400 nm and 

calibration curves were prepared. The developed method was found to obey Beer’s law in the range 5-15 

ppm with R2=0.998. Proposed method was validated in terms of linearity, accuracy, range, precision, 

robustness, limit of detection (LOD), limit of quantification (LOQ), specificity and stability. Recovery 

studies of the analysis were found to be in the range of 90-110%. The limit of detection of the drug 

Atorvastatin Calcium was found to be 0.998 ppm and limit of quantification was found to be 3.025 ppm. 

All the data obtained for the analysis were validated statistically using Microsoft Excel Software. This 

shows that the method developed can be adapted to the routine method of estimating Atorvavtatin Calcium 

in tablet dosage form.  

Keywords: Atorvastatin Calcium, UV-Visible spectroscopic, GLP, ICH guidelines, validated  
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Abstract No: E16 

Development and Validation of a UV spectrophotometric Method for the Concentration 

Determination of Metformin Hydrochloride 

H M M B Herath1, U K Jayasundara1 
1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 

Concentration determination of drugs is important, as a specific dose is needed to be administered to each 

person. This dose is different from person to person. Overdosing is a highly risky condition. So there should 

be a validated and an accepted analytical method to determine the concentration of the active compound of 

the drug. In this research, a simple, and a sensitive spectrophotometric method has been described for assay 

of metformin hydrochloride in tablet formulations. The method was followed under International 

Conference on Harmonization (ICH) guidelines, which has a specific guideline to validate each parameter. 

The parameters like stability, linearity, range, LOD, LOQ, accuracy and precision were evaluated. All the 

data were statistically analysed using Microsoft Excel software. A standard stock solution ranging from 2 

ppm to 10 ppm, was prepared by using de-ionized water as the solvent and it was detected at λmax of 233 

nm using double beam UV spectrophotometer (HITACHI – U2910) located in IChemC laboratory. The 

linear regression equation and the correlation coefficient was y = 0.0751x + 0.0075 and R2 = 0.9995 

respectively, which obeys the Beer’s law in the selected range. The stability test confirmed a stability up to 

7 days under 10% acceptance criteria for both room temperature and refrigerator conditions. LOD and LOQ 

values were 0.609 and 1.845 respectively which is also satisfactory. The RSD value for the precision was 

1.98 which is also acceptable under the 2% acceptance criteria. The accuracy was confirmed by recovery 

studies and the percentage recovery was laid in between 99% and 101% which is acceptable for ICH 

guidelines. The market sample analysis was carried out by using different brands in different countries. The 

actual concentration present in each tablet brand was evaluated by spectrophotometric method by using the 

standard calibration curve.  

Key words: Method validation, ICH guidelines, Beer’s Law, Metformin 
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Abstract No: E17 

Low cost water purification methods using locally grown seeds 

R M D D Rathnayake1, U K Jayasundara1 

1College of Chemical Sciences, Institute of Chemistry Ceylon, Rajagiriya, Sri Lanka 

 

Chemical characterization of drinking water sources (surface and ground water) were carried out for the 

samples collected from Jayanthipura, Vijapura, Medawachchiya, and Padaviya, which are the locations in 

the Kidney diseases endemics areas in North central province. Moringa oleifera (drumstick), Vigna radiate 

(Mung) and Vigna unguiculata (Cowpea) were used as locally available natural coagulants in this study to 

reduce hardness, turbidity and maintain the pH of water.  The sampling was done during January of 2018. 

This research was conducted by varying the seeds type, surface area of seeds, treatment time periods and 

water source. The Study revealed that the pH, hardness and Turbidity are higher in Anuradhapura wewa 

and Padaviya well, Medawachchiya well and Anuradhapura wewa, Anuradhapura wewa and 

Medawachchiya well respectively. Among that results the ground water sample in Anuradhapura wewa 

showed the highest average hardness content (408 mg L-1) and turbidity (9.51 FNU). Therefor surface water 

in Anuradhapura area is in a danger due to high concentration of Ca+2 and Mg+2 ions. This can lead to kidney 

diseases in population. The period of treatment was varied between one to three hours. According to the 

results the best time period is two hours and Moringa seeds were much more effective in water purification 

in terms of absorptions of metals. After two-hour treatment period of surface water sample in Anuradhapura 

with using Moringa seeds, total average of hardness and total average of turbidity were reduced to (41 mg 

L-1) and (2.54) respectively. Using locally available natural coagulants, suitable, easier and environmentally 

friendly.  

Keywords: Moringa oleifera, water treatment, coagulant and heavy metals.  

 

  

 

 


