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Appendix iv 

Procedure for MTT assay 

Culturing and maintenance of cell lines 

The cell lines namely A
549

 (Lung cancer) was purchased from National Centre for 

Cell Science (NCCS), Pune, India. The cells were maintained in a CO2 incubator with 5% 

CO2 and 95% humidity atmosphere supplemented with Ham‘s F12 medium, 10% FBS, 

penicillin and streptomycin at 1X final concentration from a 100X stock. Once the cells 

attained confluent growth, the cells were trypsinized using Trypsin-EDTA and the cells 

(10
5
) was seeded into sterile 96-well plates for carrying out for assays. The cytotoxicity 

assays were carried out in 96-well plates. In each well of the 96-well plates cells were 

seeded, the cells were seeded followed by the incubation in a CO2 incubator (Innova CO-

170, United States) with 5 % CO2 and 95% humidity atmosphere.  

Principle 

The 2-(4, 4-dimethyl-2-tetrazoyl)-2, 5-diphenyl-2, 4-tetrazolium salt (MTT) is converted 

into its formazon derivative by live cells and the amount of formazon formed is a measure 

of number of viable cells. The formazon formed is then solubilized with suitable solvent 

and the cell viability is measured in a microtitre plate reader. 

Reagents 

1. PBS (phosphate buffered saline) -pH 7.4 

2. MTT – 3 mg/mL in PBS 

3. Isopropanol in 0.04 N HCl (acid-propanol) 

Procedure 

About 100 μL of treated cells were incubated with 50 μL of MTT at 37 ˚ C for 3 h. After 

incubation, 200 of PBS was added to all the samples and aspirated carefully to remove 

excess MTT. 200 μL of acid-propanol was added and left overnight in the dark for 

solubilization. The absorbance was read at 650 nm in a microtitre plate reader (Bio RAD 

U.S.A.). The optical density of the control cells was fixed to be 100% viable and the percent 

viability of the cells in the other treatment groups were calculated. 
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Procedure for Antidiabetic α-amylase Inhibitory Assay 

Preparation of Starch and Phosphate Buffer Solutions 

 Starch solution (1%) was prepared by dissolving 1g starch to the beaker containing 

100 mL hot water. A phosphate buffer (0.02M) solution of pH 6.9 was prepared by adding 

20 mL phosphate buffer (0.1M) and made up to 100 mL H2O. 

Preparation of DNS Colouring Agent 

Sodium potassium tartarate (12 g) was added slowly to the beaker containing 8 mL 

of sodium hydroxide solution (2M) and continuously stirred till it dissolves, labelled as 

solution I. Simultaneously, 96 mM - 3,5 dinitro salicylic acid (DNS) was prepared in 20 mL 

H2O and kept in water bath for 5 min, labelled as solution II.  DNS colouring reagent was 

prepared by adding solution I to the beaker containing solution II under stirring condition 

and become a dark orange colour, labelled as solution III. This solution III was taken and 

further diluted with H2O which becomes yellow colour and labelled as a DNS colouring 

reagent.  

Preparation of Plant Amylase Solution 

 Plant amylase solution was prepared by dissolving 0.0125 g Aspergillus oryzae 

enzyme in 50 mL phosphate buffer (0.02 M) and kept at ice-cooled condition (3C). 

Preparation of Standard and Sample Solution 

 For samples, the stock solution (1 mg/mL H2O) containing the plant extract of APE, 

TAE, BFE, and DSE and biosynthesised GNPs and SNPs such as APEG, TAEG, BFEG, 

DSEG, APES, TAES, BFES and DSES were prepared. From the above solution, different 

concentrations such as 100µg/mL, 200 µg/mL, 300 µg/mL, 500 µg/mL and 750 µg/mL was 

tested for α-amylase inhibition assay. Similarly, for standard (Acarbose -A and Metformin-

M), the stock solution (1mg/mL H2O) and five different concentrations were prepared such 

as 100µg/mL, 200 µg/mL, 300 µg/mL, 500 µg/mL and 750 µg/mL were tested for α-

amylase inhibition assay.  

Test Procedure for α-amylase Inhibition Activity 

 Plant extract (100 μL) at five different concentrations were mixed with phosphate 

buffer (100 μL) and shaken well for 1 min. To this solution, 100 μL plant amylase enzyme 

was added, mixed thoroughly, and incubated for 20 min under ice-cooled conditions. Starch 

(100 μL) was then added to each test tube and incubated for an additional 5 min. The 

reaction was terminated by adding 100 μL DNS colouring reagent, and the mixture was 
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boiled in a water bath for 15 min at 85 to 90˚ C. After cooling to RT, the solution was 

diluted with 1 mL of distilled H2O and the absorbance was measured at 540 nm using UV 

nano bio spec spectrophotometer.  

A similar procedure was followed for biosynthesised GNPs, SNPs and standard 

(acarbose and metformin) inhibitors. For both standards, plots of five different 

concentrations on the x-axis against α-amylase % inhibition on the y-axis were created, and 

a regression plot was performed.  For the blank, a reaction containing phosphate buffer (200 

μL) and plant amylase enzyme (100 μL) was shaken and incubated for 20 min under ice-

cooled conditions. Starch (100 μL) was added and incubated for 5 min. DNS (100 μL) was 

then added and mixture was boiled in a water bath for 15 min at 85 to 90 ˚ C. After cooling 

to ambient temperature, the samples were diluted with 1 mL of distilled H2O and 

absorbance was measured at 540 nm using the UV bio spec nano spectrophotometer.   
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