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ABSTRACT

The leaves of guava and cashew have widely used as antidiabetic. Mechanism of antidiabetic effect on guava and cashew leaf caused by inhibition of
a-glucosidase. More over antioxidant activity of guava and cashew leaf are expected decreased risk of DM complications by stop oxidative stress
process. This study aimed to analyze the activity of a-glucosidase inhibitor and antioxidant of guava and cashew leaves This study use in vitro model
with spectrophotometric method to analyze sample with A= 517 nm for antioxidant analyze and A= 405 nm for activity of a-glucosidase inhibitor. The
data were analyzed by Analysis of Variance (ANOVA) and Least Significant Difference (LSD) on the real level of 1% and 5% The result showed
that guava leaf extract has the highest a-glucosidase inhibitor activity by 97,006 % inhibition with ICso = 2,16 mg/ml and antioxidant activity by
97,992 % on scavenging DPPH. The combination of guava leaf extract and cashew leaf extract did not give some effect on antioxidant activity or a-
glucosidase inhibitor activity. The extract of guava and cashew leaves have a-glucosidase inhibitor activity and antioxidant activity. Combination of
the extracts did not give some effect on antioxidant activity or a-glucosidase inhibitor activity.
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INTRODUCTION

Diabetes Mellitus (DM) refers to a group of chronic metabolic
disorder characterized by hyperglycemia due to insulin
insufficient, insulin  resistance or both in glucose
metabolism.* DM has become a serious health problem over the
world with continuously increasing prevalence over years. In
2015, International Diabetes Federation (IDF) estimated the
total of 415 million of people with DM from global population
and projected to increased to 642 million in 2040.2

Diabetes Mellitus Type 2 (DMT2) or Non Insulin Dependent
Diabetes Mellitus (NIDDM) is a type of DM with highest
prevalence with 90-95% of all DM incident.® Patients with
DMT?2 are generally characterized by obesity leading to increase
adiponectin cell which cause decreasing insulin sensitivity.*

To decrease blood glucose level is the aim of DM management.
Non-pharmacology therapy, like diet and physical exercise, are
the first line in DM management. If blood glucose levels fails to
reach a normal level through non-pharmacological management,
the second step is to use pharmacologic management by
using oral antidiabetic agents or insulin substitution.®

The a-Glucosidase inhibitor is an oral antidiabetic agent used to
prevent postprandial blood glucose increased. The mechanism
of these drugs is by inhibiting a-glucosidase enzyme in the
proximal small intestine which has function in the
metabolization and absorption of carbohydrate
complex. Acarbose is a o-glucosidase inhibitor drug used for
patients with DM.6

The high incidence of complications in diabetic patients have
also become a new problem in DM management procedures.
Patients with DM have risk 4-10x more than normal people to
have vascular diseases. This is due to high glucose level over
blood leading to oxidative stress process. Therefore, the use of
antioxidants should be able to play an important role to reduce
risk of DM complications.”

Guava leaf has been used as therapeutic agents in the
medicine. One of the utilization of guava leaf is as antidiabetic
agent. The usage of 50-800 mg/KgBW guava leaf extract
showing a decrease of blood glucose levels in mice that have
been induced diabetes. The hypoglycemic effect of guava leaf
extract is from biochemical compounds activity such as tannins,
guiajaverin, quercetin and pentacyclic triterpenoids.® In addition,
the content of bioactive compounds such as quercetin, quercetin-
3-O-glucopyranoside and morin on  guava leaf showing
antioxidant activity with IC s values 1,20 + 0,02, 3,58 + 0,05
and 5,41 + 0,20 pg/ml.°

Cashew leaf has also been used in the medicine as
antidiabetic. Guava leaf have biochemical compounds such
as quercetin, kaempferol, and hydroxybenzoic acid which has
the effect to decreased blood glucose levels by inhibiting o-
glucosidase enzyme in small intestine.’*** Hypoglycemic effect
on guava leaf extract was demonstrated with rats induced by
alloxan and result showed decrease of 20.8% blood glucose
levels in the first 4 hours.*?

But various studies conducted on the efficacy of the antidiabetic
had done by one material and not by mixing them. It certainly
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does not describe the use of material in real life.*® It is needed to
test the effect of guava leaf and cashew leaf in single or mixture
to determine synergistic or antagonistic effects.

MATERIALS AND METHOD

This study was conducted at Analysis Laboratory of
Agricultural Products and Biochemistry Laboratory Faculty of
Medicine, University of Lampung and held in October 2016.
This study used a Randomized Complete Block Design (RCBD)
with three repetitions.

Guava leaf are used in this study is dried in oven of 50 ° C until
the water content of + 12%. Furthermore, the dried material was
crushed to obtain a coarse powder. The extraction process was
based on research conducted by Dewi (2012)with some
modifications. Dry powder that was boiled in boiling water and
stirred with a ratio of 1 g powder in 10 ml aquades for 20
minutes. The first extract filtered by the filter cloth to separate
the dregs. Furthermore, the dregs of first process was treated in
the same case getting second extract, then both the extraction
mixed. The process of making guava leaf extract can be seen in
Picture 1.

The o-glucosidase inhibitor activity was determined using the
method of Rao et al. (2009)" with some modifications. A
sample of 200 pL were incubated in 2 ml of a-glucosidase from
Saccharomyces cerevisiae (0,1 U/ml) in 0.1 M buffer phosphate
(pH 6,8) for 10 min at 37° C. Furthermore, it was added some 1
mL of substrate (5mM p-nitrophenyl-a-D glucopyranosida in
0.1 M phosphate buffer pH 6.8) to start the enzymatic
reaction. The kinetics of the release of p-nitrophenyl-a-D
glucopyranoside measured by using spectrophotometry
continuously for 5 minutes with 30-second intervals with on
wavelength 405 nm. IC so value of a-glucosidase
inhibitor activity was determined based on the curve of the
observation by the formula y = ax + b, with y indicates the
percentage of the activity of a-glucosidase inhibitor.

The antioxidant activity was determined by using the 2,2-
diphenyl-1-picrylhydrazil (DPPH) as wused by Bothon et
al. (2013).% A total of 2 mL of DPPH solution (6.10°M in
methanol) was mixed with 0,25 mL of sample and ethanol until
8 mL of total volume. Furthermore, it was incubated in the dark

for 30 minutes at 37 ° C. The absorbance was determined using a
wavelength of 517 nm. The antioxidant activity was calculated
by formulation:

% Antioxidant Activity = (Ac - As) / Ac x 100 %

The data were then carried out using Lilliefors Test, homogenity
use Bartlett’s test and addition by Tukey’s test. Furthermore,
the data were analyzed by analysis of variance (ANOVA) to get
the difference between treatments. Furthermore, the test data
used the Least Significant Difference (LSD) on the real level of
1% and 5%.

RESULT

The results of absorbance values testfor a-glucosidase
inhibitor activity of guava leaf extract, cashew leaf extract, and
combinations presented in Table 1. Based on the absorbance
value, guava leaf extract has the highest activity of a-
glucosidase inhibitor by 97.922% inhibition percentage.

ICso test performed to the highest result for a-glucosidase
inhibitor activity. The results of IC so test on guava leaf extract
presented in Table 2 and Picture 2. Picture 2 show the
ICso formula y = 83,682 x — 3,602, so to get 50% of the activity
of a-glucosidase inhibitors are needed as much as 2.16 mg/ml of
guava leaf extract.

Based on the antioxidant activity test, guava leaf extract was
known to have a percentage of 97.006% activity. The result of
absorbance values for antioxidant test of guava leaf extract,
cashew leaf extract, and the combinations presented in Table 3.

Analysis of variance and LSD 5% on the antioxidant activity
show that the treatment had no significant effect on the
antioxidant activity of all samples tested. But the result of o-
glucosidase inhibitor activity test of analysis of variance and
LSD 5% showed that the activity of a-glucosidase inhibitor in
guava leaf extract significantly different with cashew leaf
extract but there was not significantly different with a
combination of both.

Table 1: The a-glucosidase inhibitor activity absorbance value

Materials Repetition | Repetition |1 Repetition 111
Control 2,028 2,032 1,991
Enzyme 0,071 0,081 0,066

Guava Leaf Extract 0,041 0,055 0,030
Cashe Leaf Extract 0,269 0,255 0,209
Combinations 0,030 0,037 0,062
Table 2: The I1Cso a-glucosidase inhibitor activity absorbance value
Concentration Inhibition Concentration Inhibition
Acarbose (mg/ml) Acarbose (%) Guava Leaf (ml/ml) Guava Leaf (%)
0 0 0

0,1 0,304 0,2 9,034

0,2 8,473 0,4 28,121

0,3 55,230 0,6 47,446

04 90,361 0,8 65,306

0,5 94,413 1 79,526
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Tabel 3: Antioxidant activity absorbance value

Sample Repetition | Repetition 11 [ Repetition 111 | Repetition IV
Control 0,652 0,734 0,726 0,752
Guava Leaf Extract 0,03 0,017 0,015 0,037
Cashew Leaf Extract 0,025 0,024 0,026 0,024
Combination 0,028 0,024 0,061

Heating ( t=20 jam : T=350°C)

C Dried materials

U

Dumnutmn size (powder)

C Dried powder

U

Water boiling and stm"mg( t= 20 menit ; T =100°C)

v

=

Water boiling and stirring
(t =20 menit ; T = 100°C)

Extract mixing 1 and 2

Picture 1. Extraction Process
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Picture 2: Value chart of 1Cso a-glucosidase inhibitor

DISCUSSION

Diabetes Mellitus is a metabolic disorder with continuously
increasing prevalence over years. Pharmacology therapy with
minimum side effects still become a problem until today.
Therefore, we should find drugs with minimum side effect,
especially by using herbal as antidiabetic agent. One of them is
the development of a-glucosidase inhibitor from guava and
cashew leaf extract.'”

In this study, the percentage of the activity of a-glucosidase
inhibitor in guava leaf extract as 97.992% with 2.16 mg/ml
IC 50 values. The high activity of a-glucosidase inhibitors in this
study are consistent with the results of antioxidant activity test
that was also conducted with the percentage of 97.006%
activity.

But the analysis of variance and LSD 5% test results of guava
leaf extract and combinations showed no significant
differences. This result showed that the usage of guava leaf
extract and cashew leaf extract in combination did not cause
synergistic or antagonistic effects.

The results obtained in this study are consistent with several
studies that have been done before as the research conducted by
Manikandan et al. (2013)Y” which analyzed the a-glucosidase
inhibitor activity of guava leaf extract by in vitro method with
the result 89,4% of percentage inhibition. Study for direct
antidiabetic effects in rats using guava leaf extracts is supported
by research conducted Wang et al. (2007)*¥to analyze the o-
glucosidase inhibitor activity in small intestine of mice with the
results of ICsovalues of 1 g/L. The high activity of a-
glucosidase inhibitorsand antioxidants in guava leaf
extract expected by quercetin effect. This is evidenced by
Wang et al, (2010) °® who has isolated the quercetin compound
and analyzed the activity of a-glucosidase inhibitors with the
results 1C so values by 3.5 mM. While the antioxidant activity of
the extract of guava leaf evidenced by Lee et al. (2012)% using
the essential oil of guava leaf that showed antioxidant activity
with IC 50 values by 460,37 + 1,33 pg/mL.

Test for glycated hemoglobin (HbAlc) levels used to determine
glucose control in all types of DM. Glycated hemoglobin
(HbA1c) describes the blood glucose level of patients over the
past 4-8 weeks.21 The use of acarbose as a-glucosidase inhibitor
have to reduce HbAlc levels by 0.5-0.8%. 3

Oxidative stress plays an important role in the development of
diabetes and its complications.22 Oxidative stress due to
increase of free radical activity and significant decrease of
antioxidant status in patients with diabetes. Antioxidant-rich
foods can decrease oxidative stress and increase antioxidant

status for patients with diabetics.23,24 Antioxidants, such as
vitamin C (ascorbic acid) can prevent the accumulation of
sorbitol in tissues and decreased production of AGEs so the
numbers incidence risk of complications can be reduced. %

Based on the mechanism, the use of guava leaf extract as an
antidiabetic agent so recommended because it has a percentage
of the a-glucosidase inhibitors activity and antioxidants. So it
does not only prevent the increase of blood glucose levels, but
also reduce the risk complications in patients with DM.

CONCLUSION

Guava leaf extract has the activity of a-glucosidase inhibitor
with by 97,992% percentage and IC50 values by 2.16 mg/ml
and antioxidant activity amounted to 96,007%. There is no real
synergestic or antagonist of guava leaf and cashew leaf in
combinations.
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