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Abstract

Diabetes Mellitus (DM), commonly known as diabetes, is one of the diseases that recorded high
mortality rate. World Health Organization (WHO) reported in 2016, about 1.6 million deaths were
directly caused by diabetes. Other studies had reported there were about 387 million diabetic
patients globally in 2014. While it is expected that 145 million people with diabetes would be in the
South East Asia region and 2.5 million people are in Malaysia in 2025. Based on statistics showed by
International Diabetes Federation (IDF) the number of diabetic patients will rise to 700 million by
2045. This study reports on finding a new source of amylase inhibitor that contribute to minimize
the percentage of people with diabetic disease in Malaysia generally and Selangor specifically.
Matured and young leaves of Anacardium occidentale used in the study were extracted using aqueous
extraction method. Ten grams of dried leave was dissolved in 100 ml of distilled. The mixture was
filtered using Whatman’s filter paper No. 1. Active compounds extraction from Anacardium
occidentale leaves using aqueous method of different concentrations, different incubation periods
and different incubation temperature indicated most of the extracted sample from different types of
Anacardium occidentale leaves (young and matured) revealed their effectiveness as antidiabetic.
Extract from the matured leaves showed its ability to reduce amylase activity from 0.12 U/ml to 0.06
U/ml when it was incubated for 15 minutes. The amylase activity was recorded at 0.053 when it was
further incubated for 30 minutes. Nonetheless, the amylase activity remains unchanged when it was
further incubated for 45 and 60 minutes. On the other hand, the extract from young leaves revealed
there is slight reducing in the amylase activity (0.11 U/ml) for 15 minutes incubation. However, the
extract showed its ability to reduce the amylase activity to 0.107 U/ml, 0.085 U/ml and 0.062 U/ml
when it was further incubated for 30, 45 and 60 minutes, respectively. It is anticipated that
consuming Anacardium occidentale leaves (Cashew nuts leaves) would enhance the level of healthier
community both domestically and globally which is in line with the National Vison Policy 2020 and
the 4th National Mission Thrust which both aim at improving the standard and sustainability quality
of Malaysians life.
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INTRODUCTION

Diabetes Mellitus (DM), commonly known as diabetes, is one of the diseases that recorded
high mortality rate. Based on statistic of World Health Organization (WHO) in 2016, an estimated
1.6 million deaths were directly caused by diabetes. Al-Naggar et al,, (2017), on the other hand,
reported there were about 387 million diabetic patients globally in 2014, whereas a study
conducted by Letchuman et al., (2010) indicated the European region has recorded the highest
number of people with diabetes with 48 million and Western Pacific region with 43 million.
Furthermore, it is expected in 2025 the South East Asia region will have greatest number of people
with diabetes that estimated around 145 million people and the number will rise to 700 million by
2045 based on statistics showed by International Diabetes Federation (IDF). In Malaysia, around
2.5 million people were reported to be categorized as diabetic patients (Al-Naggar et al., 2017).
Recent statistics showed approximately 463 million adults worldwide, ages between 20-79 years
are diagnosed with diabetic disease (International Diabetes Federation).

Anacardium occidentale leaves possess many useful phytochemicals include antioxidants,
anti-breast cancer and antiplasmodial and enzymes inhibitors. However, there are not many
studies on other parts of the plant including fruits and nuts have been reported so far. Hence, the
present study aims to investigate the presence of alpha amylase inhibitor activity in the A.
occidentale fruits and nuts that can be used as alternative sources of antidiabetic. The study is
designed to include various research activities such as preparation of fruits, nuts and leaves (young
and old leaves) extracts using different extraction solvents, determination of optimal extraction
solvent for extracting the alpha amylase inhibitor and determination of the optimum alpha amylase
inhibitor from fruits, nuts and leaves as antidiabetic agent. This study is expected to find a new
source of alpha amylase inhibitor that contribute to minimize the percentage of people with
diabetic disease in Malaysia generally and Selangor specifically. Besides, these study also to
enhance the level of healthier community both domestically and globally through adoption of
healthy food culture which is in line with the National Vison Policy 2020 and the 4th National
Mission Thrust which both aim at improving the standard and sustainability quality of Malaysians
life.

It has been reported that there were about 387 million diabetic patients globally in 2014.
Surprisingly, 2.5 million of them were in Malaysia (Al- Naggar et al.,2017). Even though, study
conducted by Letchuman et al. (2010) indicated the European region was recorded as the highest
number of people with diabetes with 48 million and Western Pacific region with 43 million.
However, it is estimated that in 2025, the Diabetes Atlas will change and the greatest number of
people with diabetes would be in the South East Asia region with 145 million people. Diabetes
Mellitus (DM) or commonly known as diabetes, is a group of metabolic diseases where there are
high blood sugar levels over a prolonged period (Prathima et al.,2013) and if the disease were left
untreated, it can cause many complications (Parker et al,2001). There are different types of
diabetes complications, firstly acute complications, including diabetic ketoacidosis and non-ketotic
hyperosmolar coma. Secondly, serious long-term complications, including kidney failure,
cardiovascular disease, stroke, foot ulcers and damage to the eyes (Lynd et al,2005). According to
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diabetes may occur due to either insufficient of insulin produced by the pancreas or the cells of the
body did not respond properly to the insulin produced (Jonas et al,,2000).

Anacardium occidentale also knowns as cashew nuts, is categorized under family of
Anacardiaceae which is a native to Brazil (Chan et al.,2017). In Malaysia, A. occidentale grows
especially on coastal area and estimated about 480 hectare of plantation area in 2010 (Animagro,
2015) while this small evergreen plant continuously being planted for their nut production in
Indonesia and Vietnam (Norzielawati, 2015). According to Heuze et al. (2016), A. occidentale is
known as multipurpose plant species, which almost all parts are edible and possess ethnomedicinal
properties. For instance, the anacardic acids content from nutshell liquid is effectively used against
tooth abscesses. In additions, an antidiarrheal property also been reported while powder from
seeds used for antivenom for snake bites (Akash et al,,2009). In Southeast Asian countries,
particularly Malaysia, Thailand and Indonesia, the young and tender leaves of A. occidentale are
regularly consumed as condiment. Many pharmacological properties include antioxidant,
antibacterial, antiviral, antifungal, hypoglycaemic, hypolipidemic, anticholesterolemic, anti-
ulcerogenic, anti-hypertensive, analgesic and anti-inflammatory activities have been reported from
A. occidentale (Chan et al,,2017).

A detailed study of the phytochemical and pharmacognostical parameters had been carried
out by Yogini et al, (2012) and results of the study revealed the presence of carbohydrates,
proteins, saponin glycosides, flavonoids, alkaloids, tannins and phenolic compounds in ethanol and
aqueous extract of A. occidentale leaves. On the other hand, Chan et al, (2017) reported that
flavonoids and phenolic acids are the major metabolites found in the A. occidentale leaves. It is
considered as a very useful plant that possesses many pharmacological properties. Nonetheless,
due to less studies on alpha amylase inhibitor extracted from the plant, hence, this study is very
significant to investigate the significant of the A. occidentale as a source of alpha amylase inhibitor
used as antidiabetic agent.

Phytochemicals are plant metabolites which act as natural defense systems for host plants,
and also provide characteristic color, aroma and flavor in specific plant parts. They are a group of
non-nutrient compounds that are biologically active when consumed by human. Many
phytochemicals are health-promoting and can prevent many diseases. Phytochemical analysis
revealed the presence of alkaloids, tannins, anthraquinolones, glycosides, and phenols in both
ethanol and aqueous extracts of A. occidentale dried fruit. It is also reported the presence of
alkaloids; tannins and saponins in A. occidentale stem extract.

Several studies have reported rich variety of secondary metabolites in A. occidentale extracts.
The pharmacological properties of medicinal plants have been attributed to their rich secondary
metabolites. Plants generally produce many secondary metabolites which constitute an important
source of microbicides, pesticides and many pharmaceutical drugs.

RESEARCH METHOD

Location Study
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This study was conducted in the Bioprocess Laboratory, Department of Science and Biotechnology,
Faculty of Engineering and Life Sciences, Universiti Selangor (Unisel), Bestari Jaya, Selangor,
Malaysia.

Sample Collection

The leaves of A. occidentale were collected from rural areas around Kampung Bestari Jaya,
Selangor.

Extraction of the Leaves

The leaves undergone were rinsed, dried, cut, ground, soaked with water, filtered,
evaporated and freeze-dried prior using for amylase inhibitor process. The extracts were diluted
with water and filtered under sterile filtration process to obtain liquid form of the extract. The
leaves extract concentration was 20 mg/ml.

Amylase Assay

Quantitative amylase enzyme assay is conducted by incubating 1 ml of the plant extract
(sample) in 1 ml of the substrate (2% of starch dissolved in Phosphate Buffer, pH 7). The mixture
is inoculated at 37°C for 15 min. The reaction mixture is then stopped by adding 5 ml of DNSA and
further incubated at 100°C for 5 min. The mixture is then cooled at room temperature and the
absorbance is read at 540nm. The amylase enzyme is assayed using DNS method (Bernfeld, 1955).

RESULTS AND DISCUSSION

Sample Preparation

Fresh young and matured leaves of A. occidentale will be collected at Kampung Bestari Jaya,
Selangor. The leaves were washed thoroughly under tap water (Figure 1) and were oven-dried at
temperature 60°C for three days as shown in Figure 2. The dried leaves were pulverized into
uniform powder using a household blender and were sieved to obtain a fine powdered particle. 500
grams of powdered leaves of both matured and young leaves (Figure 3) were macerated in water
and then were filtered and concentrated on a rotary evaporator. The dried extracts will be stored
at 4°C for further analysis.

| 93




Proceeding on The International Halal Science and Technology Conference (IHSATEC)
Vol.15 (1), 90-98

Matured and Young Anacardium occidentale Leaves Extract for Amylase Inhibitor: An Alternative to
Antidiabetic

Moohamad Ropaning Sulong, Sulaiman Abdul Haq Hazman, Farrah Nazuha Mansor, Rozila Alias

L

Figure 2: Leaves are dried in oven for 3 days at 60 °C
Figure 3: Boiling of powdered leaves dissolved in distilled water for 10 minutes.

Amylase Assay

Amylase enzyme assay without plant extract, which is considered as a control, revealed its
activity at 0.12 U/ml. While incubation of amylase enzyme with extract of mature leaves of A.
occidentale at different periods of time ranging from 15 to 60 minutes prior to enzyme assay has
shown reducing in the enzyme activity as indicated in Figure 4. The amylase enzyme activity was
found at 0.06 U/ml and 0.053 U/ml when it was incubated for 15 and 30 minutes, respectively.
Nonetheless, the amylase enzyme activity remains unchanged when it was further incubated for 45
and 60 minutes. On the other hand, the amylase enzyme assay in the presence of extract from young
leaves revealed a slight reducing in the amylase activity (0.11 U/ml) for 15 minutes incubation.
However, further incubation for 30, 45 and 60 minutes the extract showed its ability to reduce the
amylase activity to 0.107 U/ml, 0.085 U/ml and 0.062 U/ml, respectively (Figure 5).
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Figure 4: Amylase activity before (control) and after incubation with A. occidentale mature leaves
extract at different incubation times.
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Figure 5: Amylase activity before (control) and after incubation with A. occidentale young leaves
extract at different incubation times.
Discussion

Effectiveness of both mature and young extracts of A. occidentale leaves in this study has been
proven. The A. occidentale leaves extracted using aqueous method managed to reduce the amylase
enzyme activity. Mature leaves have shown to be more effective than young leaves in reducing
amylase activity (Figure 6). In addition, the relative enzyme activity indicated the young leaves
required more incubation time to manifest their effectiveness compared to the mature leaves
(Figure 7).
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Figure 6: Relative Amylase activity before (control) and after incubation with A. occidentale
mature leaves extract at different incubation times.

150

g

> 100

2 s0

o

=

£ o

& Control 15 30 45 60

Incubation Time (Min.)

Figure 7: Relative Amylase activity before (control) and after incubation with A. occidentale young
leaves extract at different incubation times.

Study on the effectiveness of A. occidentale leaves extract have been reported by many
researchers. For instance, Abu et al., (2020), reported on the aqueous extraction of A. occidentale
leaves that was able to reduce diabetogenic action on Wistar rats. Besides, Jaiswal et al.,, (2016) also
reported their successful of extracting antidiabetic activity of ethanol extract of A. occidentale leaves
n-streptozotocin diabetic rat. Recently, a study by Damsuk et al., (2021) showed the antidiabetic
potential of A. occidentale shoots and leaf extracts. The studies suggest that A. occidentale
potentially be used as a therapeutic agent against diabetes and as a functional food component.

Result obtained in the current study showed some similarity to the study reported by Lalitha
and Jannatul Firdhouse, 2016, where the aqueous extract of Annona reticulata, Amaranthus
polygonoides and Kedrostis foetidissima leaves showed their effectiveness as amylase inhibitor that
managed to reduce almost 60% of the amylase activity. Nonetheless, the current study indicated
better performance as compared to the study reported by Oyedemi et al., (2017) where the o-
amylase inhibitor from methanol extract of A. occidentale leaves only managed to inhibit about
26.39%.
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