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Abstract 

This research was conducted to determine the activity test of the extract of lime peel (Citrus amblycarpa) with a concentration of 6, 25 μg / ml, 12, 5 

μg / ml, 25 μg / ml, 50μg / ml, 100μg / ml, 200μg / ml to the α-amylase inhibitor. The purpose of this study was to observe the antidiabetic proper-

ties of lime peel extract (Citrus amblycarpa) by observing the inhibitory activity of α-amylase. This research was conducted with an experimental 

method with a post-test only design and sampling with a purposive sampling method. The activity test of lime extract (Citrus amblycarpa) against α-

amylase inhibitors was carried out using a spectrophotometer observing the color changes that occur by measuring its absorbance. The results ob-

tained in this study were carried out with the Post Hoc test. Then the analysis was continued with linear regression analysis to assess the IC50 for the 

α-amylase enzyme in the ethanol extract of lime peel (Citrus amblycarpa). The results obtained in the form of lime peel extract (Citrus amblycarpa) 

can inhibit α-amylase at the highest concentration of 200 μg / ml with inhibition percentage of 52, 88%. The IC50 value of the extract of lime (Citrus 

amblycarpa) against the α-amylase enzyme was 168.24 ± 21.04 μg / mL. 
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INTRODUCTION  

One of annual metabolic diseases with hyperglycemia as clinical condition is diabetes mellitus, which is 

a result of insulin secretion dysfunction and insulin dysfunction or both (Soelistijo et al., 2015). Diabetes melli-

tus can increase blood sugar level, including those caused by carbohydrate consumption (Sabarina, 2016). Car-

bohydrate is one of the substance responsible for energy production by breaking it down to monosaccharides by 

α-amylase enzyme (Rahimzadeh et al., 2014).  

One of the ways in overcoming diabetes mellitus is by inhibiting the work of carbohydrate hydrolysis 

enzyme, including α-amylase enzyme (Manaharan, Palanisamy and Ming, 2012). Acarbose and Miglitol are 

some of the medication used in the medical field with various side effects, including flatulence, hypoglycemia, 

diarrhea and resistance to prolonged-use of drugs (Chopade et al., 2012). Several natural ingredients can be al-

ternatives, which works as α-amylase inhibitor, including red bean water extract (Wardani, 2018), rosella extract 

(Gondokesumo, Kusuma and Widowati, 2017), Phaseolus vulgaris extract (Barrett and Udani, 2011), methanol 

extract of Cinnamomum zeylanicum, Artocarpus altilitis, Piper betel, and Artocarpus heterophyllus (Nair, 

Kavrekar and Mishra, 2013), methanolic extract of Sargassum hystrix and Eucheuma denticulatum (Husni et 

al., 2018).  

Lime is a type of citrus which contains flavonoid, polyphenol, tannin, glycoside and essential oil (Putra 

et al., 2018). Lime peel contains flavonoid, which is beneficial in decreasing blood sugar level (Li et al., 2018). 

The essential oil content in citrus fruits revealed significant decrease in fasting blood glucose and liver glucose 

level (Uddin et al., 2014). Studies on the activity of α-amylase inhibitor in lime ethanol extract should be con-

ducted for diabetes mellitus treatment. 

 

MATERIALS AND METHODS 

Materials 

The α-amylase enzyme from Bacillus amylodiquiefaciens (Sigma, A7595), starch solution (Sigma, 

34117), iodine (Merck, B0664261 108), NaCl (Merck, K26354104), NaH2PO4 (OmniPur, 8210), Na2HPO4 

(Sigma Aldrich, S7907), distilled water, pH meter (OHAUS Starter300 Portable), Spatula, Multiskan Go Reader 

(Thermo Fisher Scientific 1510), micro pipette (1-10 µL, 50-200 µL, 100-1000 µL) (Eppendorf), Tips (1-10 µL, 

50-200 µL, 100-1000 µL) (NEPTUNE), 96 well-plates (TPP 92096), 15 mL falcon tube (SPL 50015), 50 mL 

falcon tube (SPL 50050), analytical balance (AXIS), 1,5 mL Eppendorf tube (SPL 60015-1), vortex (WiseMix 

VM-10). 

 

 

 

The Making of Lime Extracts 
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Extraction was performed using maceration technique. Cleaned lime peels were dried then ground and 

immersed in 70% ethanol solvent every 24 hours. The filtrate was collected until clear, then 70% ethanol filtrate 

was evaporated to create 70% ethanol extract paste. 

 

Assessment of α-Amylase Inhibitor Activity 

First, 20 µL of starch was inserted in each well, then 60 µL buffer was added to each well. Sample of 10 

µL was added to the sample and blank wells, then the plate was incubated for 3 minutes at 37
o
C. Afterwards, 20 

µL α-amylase enzyme was added to each well, then incubated again at 37
o
C for 15 minutes. Enzymatic reaction 

was halted by the addition of 40 µL HCl to each well. Lastly, 10 µL lugol was added to each well. The absorb-

ance of any color changes was measured using spectrophotometer with 630 nm wavelength. 

 

The percentage of inhibitory activity was calculated using the following formula: 

% inhibition = (S-C) x 100/ (B-C) 

C : absorbance without starch 

S : absorbance of tested sample 

B : absorbance without sample 

 

Statistical Analysis 

Data from this study were processed by One-Way ANOVA, followed by Post-hoc Tukey HSD with 95% 

confidence interval (α = 0.05). The results of α-amylase enzyme inhibitor activity assessment were presented in 

Mean ± SD %, then linear regression was conducted to analyzed the value of inhibition concentration 50 (IC50). 

 

RESULTS AND DISCUSSION 

Activity of α-Amylase Inhibitor 

The α-amylase enzyme is one of the enzymes produced in pancreas with the function to break down 

starch to produce α-limit dextrin which consists of the combination of maltose, maltotriose, and oligosaccharide 

branch (6-8 glucose units) consists of α-1-4 and α-1-7 bond and oligosaccharides with various length and α-

configuration (de Sales et al., 2012).  

The inhibitory activity on α-amylase can be seen depending on concentration, whereas higher concentra-

tion has higher inhibitory activity. The highest α-amylase inhibitory activity was in 200 µg/mL concentration 

with inhibitory percentage of 52.88%. According to statistical analysis, the higher the concentration of lime ex-

tract, the higher the inhibitory activity in inhibiting α-amylase.  

This was seen from the results of Post-hoc Tukey HSD marked by superscripts on the table below. Af-

terwards, linear regression follows to assess IC50 on α-amylase enzyme on lime peel ethanol extract (Citrus am-
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blycarpa). 

 

Table 1. Inhibitory activity of α-amylase (%) by lime peel extract 

Final Concentration (µg/mL) Inhibitory activity of α-amylase (%) 

6.25 36.29 ± 0.39a 

12.5 37.32 ± 0.27a 

25 38.26 ± 0.27ab 

50 40.55 ± 1.00b 

100 44.21 ± 1.36c 

200 52.88 ± 2.10d 

*Data were presented in Mean ± SD. Different superscripts (a, b, ab, c, d) indicated significant difference (p < 0.05) of Tukey HSD 

Post-hoc test. 

 

The table above revealed significant difference of inhibitory activity on α-amylase enzyme, whereas the 

higher the concentration of lime extract, the higher the inhibitory activity on α-amylase. The average inhibitory 

activity in inhibiting α-amylase at 200 µg/ml concentration was 52.88%.  

Lime peel extract with 100 µg concentration revealed mean inhibitory activity in inhibiting α-amylase of 

44.21%. In 50 µg concentration, the inhibitory activity was 40.55%. In 25 µ/ml, the mean inhibitory activity 

was 38.26%. In 12.5 µg/ml, mean inhibitory activity was 37.32%, and in 6.25 µg/ml, the inhibitory activity was 

36.29%. 

 

Table 2. IC50 value in α-amylase enzyme inhibition by lime peel extract 

Sample Equation R2 IC50 (µg/mL) IC50 (µg/mL) 

EKL (1st repetition) y = 0.0881x + 35.893 0.99 160.12 

168.24 ± 21.04 
EKL (2nd repetition) y = 0.0927x + 35.866 0.99 152.47 

EKL (3rd repetition) y = 0.0702x + 36.512 0.99 192.14 

EKL (mean) y = 0.0837x + 36.091 0.99 166.18 

 

The table above showed that the IC50 of lime peel extract (Citrus amblycarpa) on α-amylase enzyme 

was 168.24 ± 21.04 µg/mL. This showed that 189.28 – 147.20 µg/mL of lime peel ethanol extract concentration 

was needed to inhibit 50% of available α-amylase enzyme. 
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Figure 1. Effect of different concentrations of lime peel extract on α-amylase enzyme inhibition. 

 

Alpha amylase (α-1,4-glucan-4-glucanohydrolase) is an enzyme that acts in randomly hydrolyze starch 

to maltose (P et al., 2011). The inhibition of α-amylase has an important role in controlling diabetes because it 

can decrease glucose absorption (Adnyana et al., 2016).  

The method used was starch-iodine. Iodine as color indicator (Etoundi et al., 2010). Non-hydrolyzed 

starch can form blue colored complex substance with iodine. The resulted blue color can be used as an indicator 

of sample ability as reaction inhibitor (Howard, 2015).  

Lime peel extract (Citrus amblycarpa) has the potential of inhibitory activity through α-amylase assess-

ment and showed high activity within 50-500 µg/ml concentration (Kim, Kwon and Son, 2000).  

 

CONCLUSION 

Lime peel extract (Citrus amblycarpa) has α-amylase inhibitory activity, seen from IC50 of 168.25 µg/ml 

and strong activity of 52.88% at 200 µg/ml concentration. 
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