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Inhibition of carbohydrate digestion (Alpha-Amylase and Alpha-glucosidase Inhibition

Assay) of Jamu Kraton

1. Background

Diabetes mellitus (DM) is a metabolic disorder that is characterized by high levels of blood
glucose with disturbances of carbohydrate, lipid, and protein metabolism resulting from
defects in insulin secretion, insulin action, or both. Between two types of diabetes, type 2 is
more prevalent than type 1, with more than 90% of the total diabetic patients suffering from it.
Type 2 diabetes (T2D) is a disease caused by an imbalance between blood sugar absorption
and insulin secretion. Postprandial hyperglycemia plays an important role in the development
of T2D. Regulating plasma glucose level is vital for delaying or preventing T2D. The ability of
a drug or diet to delay the production or absorption of glucose by inhibiting carbohydrate
hydrolyzing enzymes such as a-amylase and a-glucosidase is one of the therapeutic
approaches for decreasing postprandial hyperglycemia. At present, the use of insulin
secretagogues and sensitizers constitute the predominant line of therapy, however, the use of
carbohydrate digesting enzyme inhibitors play a vital role in controlling postprandial
hyperglycemia by reducing the intestinal absorption of glucose. Elevated postprandial
hyperglycemia (PHg) is one of the risk factors inherent to diabetes mellitus. Glucosidase
inhibitors by retarding the enzymatic hydrolysis of starch at intestine play major role in
managing PHg. Both alpha amylase and alpha glucosidase inhibitors slows the digestion of

carbohydrate keeping blood glucose from rising too high after meals.

1.1 Principle of the assay

Alpha-amylase is the enzyme that hydrolyzes the starches and glycogen. These enzymes are
contained in the saliva and pancreatic fluid of animals, and transform starches and the like
carbohydrates into maltose or sucrose (complex sugar). Subsequently, the disaccharides,
such as maltose and sucrose, are then transformed into glucose by the enzyme alpha-
glucosidase, which exists in the cell membrane of the small intestine mucous membrane. The
glucose is then absorbed from the small intestine and carried into the blood and thus raising
the blood glucose level. The alpha glucosidase inhibitory test is also a test to screen the anti-

diabetic potential of samples. The a-glucosidase is an enzyme that responsible in hydrolyzing
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complex sugars as disaccharide and oligosaccharide to a simple sugar (monosaccharide) in
the digestive system. Therefore, the inhibitors will compete with the oligosaccharides or
disaccharides and prevent their cleavage to monosaccharides, thereby slowing the rise of
glucose level in blood and digestion process. Therefore, to inhibit a superfluous energy supply
or control blood glucose levels, in other words, to prevent or treat diabetes, it is very important
to control the activity of these enzymes such as alpha-amylase and alpha-glucosidase. In

both the test Acarbose was used as standard.

Alpha-amylase alpha-glucosidase
Starch ----¥-- Complex Sugar.....Y........ Glucose
2.0 Acceptance Criteria (Acceptable (R2>0.9)

Acarbose was used as a standard. The ICso value for the positive control acarbose in the
alpha-amylase inhibition assay is 11.93 pg/ml and alpha-glucosidase inhibition assay is 264
pg/ml. ICso indicates the concentration of sample which inhibits 50% of enzyme activity. This
indicates integrity of the assay, and the ICsp of the positive control. The R2 value of the dose

response curve is more than 0.9.

3.0 Method

3.1 Sample preparation

The Jamu Kraton extract was tested from the centrifuged stock solution using sample
concentration of 6.25%, 3.125%, 1.5625%, 0.7813% and 0.391%. The sample was
centrifuged at 2500 rpm for 10 min in order to remove the sediments. The sample had to be
tested at low concentration for alpha amylase inhibition assay due to the interference of the
sample with the 3,5-dinitrosalicyclic (DNS) color reagent solution used in alpha amylase
assay. For alpha glucosidase inhibition assay sample concentration used was 50%, 25%,
12.5%, 6.25%, 3.125% and 1.56%.
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3.2 Inhibition of Alpha-amylase Activity

Alpha amylase activity using starch as the substrate and porcine pancreatic alpha-amylase as
the enzyme was assayed spectrophotometrically. Samples at concentrations of 6.25%,
3.125%, 1.5625%, 0.7813% and 0.391%. were added into the reaction mixture with 2 units of
porcine pancreatic alpha-amylase and 20mM potassium phosphate buffer (PBS) with 6mM
sodium chloride at pH 6.9. The mixture was incubated for 15 minutes at 37°C. After 15
minutes, 1% starch (substrate) was added to the mixture and further incubated for 15min. The
reaction was then stopped with 3,5-dinitrosalicyclic (DNS) color reagent and heated for 5
minutes in 95°C water bath. The DNS solution reacts with the reducing sugar produced and
will become 3-amino-5-nitrosalicyclic forming a brick-red colour upon heating at 95°C. The

absorbance value was measured at 540nm. Acarbose was used as positive control.

% inhibition = (A — A2) — (B-B2) X 100%
(A—-A2)

A : Absorbance of reference (without sample)
A2 : Absorbance of reference blank (without enzyme and without sample)
B : Absorbance of test (with sample and enzyme)

B2 : Absorbance of test blank (with sample and without enzyme)

3.3 Inhibition of Alpha-glucosidase Activity

Alpha-glucosidase activity using para-nitrophenyl-a-d-glucosidase as the substrate and
alpha-glucosidase  (from  Saccaharomyces cerevisiae) enzyme were assayed
spectrophotometrically. Samples were added into the reaction mixture with 1 unit alpha-
glucosidase and 100 mM potassium phosphate buffer with 3.2 mM Magnesium chloride at pH
6.8. The mixture was pre-incubated for 15 minutes at 37°C. After 15 minutes, 5mM para-
nitrophenyl-a-d-glucosidase (substrate) was added to the mixture and further incubated for
15min. The reaction was then stopped with 0.2 M sodium carbonate. The substrate para-
Nitrophenyl-a-d-glucosidase is hydrolysed by enzyme alpha-glucosidase and produces para-
Nitrophenol. para-Nitrophenol is a yellowish product, absorbance was measured at 405nm.

Acarbose was used as positive control

% inhibition = (A — A2) — (B-B2) X 100%
(A—A2)
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A : Absorbance of reference (without sample)

A2 : Absorbance of reference blank (without enzyme and without sample)
B : Absorbance of test (with sample and enzyme)

B2 : Absorbance of test blank (with sample and without enzyme)

4.0 Results
4.1 Alpha-amylase Inhibition

Positive control Acarbose ICs, for alpha-amylase = 11.93 £ 1.07 pg/ml

Alpha Amylase Inhibition of Acarbose
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Trend line equation
y =22.011 In x- 4.5416, R? = 0.9934
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Acarbose % Alpha-amylase Inhibition
Concentration
(Hg/mi)

R1 R2 Average Stdev
1.95 14 4 9 8
3.91 23 33 28 7
7.81 48 34 41 10
15.63 49 58 53 6
31.3 T 68 72 6

Data are the average*StDev of two separate experiments.
StDev (standard deviation) is the amount of variation or dispersion of a set of data
values

4.2 Jamu Kraton Alpha-amylase Inhibition

Jamu Kraton % Inhibition of

Alpha-amylase
Concentration (%)

R1 R2 Average | Stdev
0.39 11 -12 -2 16
0.78 -5 1 -2 4
1.56 8 -23 -7 22
3.125 14 -34 -10 34
6.25 16 -67 -26 59

Data are the averagetStDev of two separate experiments.
StDev (standard deviation) is the amount of variation or dispersion of a set of data values
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4.3 Alpha-glucosidase Inhibition

Positive control Acarbose ICs for alpha-glucosidase = 264 £ 75 pug/ml

Alpha Glucosidase Inhibition of Acarbose

% Inhibition
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Trend line equation
y=14.172In x - 28.894, R*=0.9736
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Acarbose % Alpha-glucosidase Inhibition
Concentration
(ng/ml)

R1 R2 Average Stdev
19.53 15 21 18 4.6
39.06 19 26 22 h.2
78.125 19 29 24 7.2
156.25 40 46 43 4.3
312.5 45 55 50 6.7
625 64 72 68 5.7
1250 74 78 76 2.8
2500 82 83 83 1.3
5000 91 87 89 29

Data are the averagexStDev of two separate experiments.
StDev (standard deviation) is the amount of variation or dispersion of a set of data
values

4.4 Jamu Kraton Alpha Glucosidase Inhibition

Jamu Kraton % Inhibition of

Alpha-glucosidase
Concentration (%)

R1 R2 Average | Stdev
1.563 -12 12 0.09 16.6
3.125 -4 1 -1.77 33
6.25 15 21 18.17 43
12.5 64 80 71.75 115
25 79 &0 79.39 0.5
50 93 92 92.62 04

Data are the average+StDev of two separate experiments.
StDev (standard deviation) is the amount of variation or dispersion of a set of data values
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Alpha Glucosidase Inhibition of Jamu Kraton
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The alpha-glucosidase ICso for Jamu Kraton is 11.81%.

5.0 Discussion

The results indicate that Jamu Kraton does not exhibit alpha-amylase inhibition activity at the
concentrations that ware tested. Higher concentration of samples interfere with the DNS

solution used in this assay

The results indicate that Jamu Kraton exhibit alpha-glucosidase inhibition activity with ICso of
11.81%. At 50% sample concentration Jamu Kraton exhibit 92.62% inhibition of alpha

glucosidase enzyme

6.0 Conclusion

Based on the results, Jamu Kraton is only inhibitor of alpha-glucosidase enzyme and not the
alpha-amylase enzyme. Thus, the sample slows down glucose absorption in digestive organs
and prevents postprandial hyperglycemia following meals via the inhibition of alpha-

glucosidase enzyme only.
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