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This study analyzed the inhibition activity of Swietenia mahagoni seeds extract on a-glucosidase and
a-amylase enzymes inhibition assays. Swietenia mahagoni seeds were extracted by using supercritical
carbon dioxide (SC-CO,) extraction at pressures of 20- 30 MPa and temperatures of 40- 60°C. The oil
yields obtained were analyzed with a- glucosidase and a- amylase enzymes inhibition assays. All data
obtained were expressed as mean * standard deviation for triplicate experiments. One way analysis
was used for statistical significance by using statistica software version 7.0 (StartSoft, EUA) and ICs
(extract concentration causing 50% enzyme inhibitory) was determined by using GraphPad Prism 6.0
software. Swietenia mahagoni seeds extract have a strong inhibition of a-glucosidase enzyme activity
(98.4% =+ 0.2) but a moderate inhibition of a- amylase enzyme activity (34.9% * 1.2). These findings
implied that Swietenia mahagoni seeds extract could be an effective natural antidiabetic agent.
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1. INTRODUCTION

Currently, 117 million diabetes cases were reported and
expected to rise to 336 million by the end of 2030 [1].
Diabetes is a prevalent disease depict by distorted
glucose level in blood also known as hyperglycemia [2].
Hyperglycemia can be depict by the disorder of B-cells,
insulin inadequacy and distorted glucose level in blood
[3]. In managing diabetes mellitus, one of efficacious
way is to delay the glucose level and to achieve this is
by the inhibition of carbohydrate-digesting enzymes
such as a-glucosidase and a-amylase [2]. In the final
digestive process, a-glucosidase act as vital enzyme in
catalyzing the disaccharides and oligosaccharides into
glucose [4]. Meanwhile, a-amylase imply in catalyzing
starch to disaccharides and oligosaccharides. Thus, o-
glucosidase and a-amylase inhibitors can be used to
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delay the release of d-glucose from carbohydrate which
also delaying the absorption of glucose in the small
intestine [5, 6]. Hence, reducing the glucose level in
blood and repression of postpandrial hyperglycemia
(PPHG). By retaining the reduction of hyperglycemia,
risk of developing microvascular and macrovascular
complications can be reduce [7].

According to World Health Organization (WHQO),
approximately 80% of world population prefer
traditional medicine rather than modern approach.
Relatable, synthetic oral antidiabetic agents such as
acarbose was reported with side effect and failure to
reduce diabetes complications [8]. Therefore, interest
for natural oral antidiabetic agent from medicinal plants
is in demand. Swietenia mahagoni also known locally
as ‘tunjuk langit’ in Malaysia is used traditionally to
treat various diseases such as diabetes and high blood
pressure [9]. S. mahagoni seeds also reported to have
various biological activities such as anti-inflammatory
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activity, anticancer and antitumor activity [10] and also
antidiabetic activity [11]. In Malaysia, the raw seeds
have been used for hypertension and diabetes [12].
Previous research on S. mahagoni seeds had proven the
antidiabetic activity as shown in Table 1.

As summarized in Table 1, conventional methods
of extraction were used for the antidiabetic study in vivo
and in vitro diabetic model. Limited study on
antidiabetic study using advance extraction method such
as supercritical carbon dioxide (SC-CO,) extraction for
S. mahagoni was studied. SC-CO; extraction is a
separation process of matters by using supercritical
carbon dioxide as solvent. Carbon dioxide is the most
frequent solvent used that is an environmentally friendly
(fairly non-toxic), low cost and can easily been removed
from the extract [13]. Moreover, the extraction rate of
SC-CO; can be easily manipulated or controlled by
pressure and temperature which also influence the
solvency power [14]. Also, by using SC-CO; extraction,
degradation of thermolabile compounds are prevented
due to the reduced operating temperature in the
extraction [15].

Moreover, quantification of p-sitosterol was
determined and the correlation of B-sitosterol and the
inhibitory activities of a-glucosidase and o-amylase
were evaluated. [-sitosterol (Figure 1) is one of the
diversified group of compounds in phytosterols.
Phytosterols are well known as plant sterols, one of the
vital components of plant membranes [16]. The most
ample compound in natural sterols is B-sitosterol [17]
and it can be found in seeds, nuts, vegetables and fruits.
Furthermore, B-sitosterol have been reported to have
various pharmacological activities such as anti-
inflammatory activity [18], chemopreventive effects
[19], hypocholesterolemic activity [20], antioxidant
effects [21] and also antidiabetic effects [22]. Previous
study had shown that B-sitosterol may responsible to the
antidiabetic activity shown in Table 2.

In this study, the aim is to evaluate the antidiabetic
activity of Swientenia mahagoni seed extract from SC-
CO; extraction. The antidiabetic activity of S. mahagoni
seeds extract was analyzed by in vitro diabetic model
(inhibition  of  carbohydrate-digesting  enzymes).
Moreover, the correlation of p-sitosterol and the
inhibitory activities of o-glucosidase and o-amylase
were also evaluated.

2. EXPERIMENTAL

2. 1. Materials Commercial grade liquid carbon
dioxide (purity 99.99%) used in supercritical carbon
dioxide extraction was purchased from Kras, Instrument

and Services, Johor, Malaysia. Acarbose, 1-
deoxynojirimycin, p-nitrophenyl-a-D-glucopyranoside
(pNPG), sodium dihydrogen phosphate, sodium
phosphate tartrate, disodium hydrogen phosphate,
sodium hydroxide, dimethyl sulfoxide (DMSO),
potassium chloride, 3,5-dinitrosalicylic acid (DNS),
starch (soluble), a-amylase from porcine pancreas and
a-glucosidase from Saccharomyces cerevisiae supplied
by Sigma-Aldrich (St. Louis MO, USA). Sodium
chloride (Bendosen Laboratory Chemicals, Bendosen,
Norway. Potassium phosphate monobasic supplied by
Merck, Millipore, Billerica, (Massachusetss, USA).

2. 2. Sample Preparation of Swietenia Mahagoni
Seeds  Swietenia mahagoni seeds were bought in the
local market. The seeds were rinsed with tap water to
remove any foreign particles and dirt prior to drying.
Then, the cleaned seeds were cut into small pieces and
dried by using oven at temperature of 50°C for a week
to remove moistures. The seeds were ground by using a
blender (Merck, Panasonic) and sieved to approximate
0.50 mm of particle size.

2. 3. Supercritical Carbon dioxide (SC-COz)
extraction  Clear supercritical fluid extraction (SFE)
machine in Center of Lipids Engineering and Applied
Research (CLEAR), Universiti Teknologi Malaysia
consisted of CO. gas cylinder, CO, controller pump
(Lab Alliance), co-solvent pump (Lab Alliance), oven
(Memmert, Germany), 10 ml stainless steel extraction
vessel, pressure gauge (Swagelockk, Germany),
automatic back pressure regulator (Jasco BP 2080- Plus)
and restrictor valve. A schematic diagram of CLEAR
SFE apparatus is illustrated in Figure 2.

The parameters and constant parameters used in
extraction process are presented in Table 3. Five gram
of sample was placed in 10 ml stainless steel extraction
vessel and sealed tightly in the oven. Set all the
parameters (temperature, pressure and flowrate of CO,),
the extraction process started after all the parameters
were attained. Lastly, depressurized the system and the
oil yields were collected after 120 minute extraction
time.

Figure 1. Structure of B-sitosterol [17]
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TABLE 1. Summary of studies on antidiabetic effects of Swietenia Mahagoni
Expe_rlmental Model Extraction Results Suggested me_chanlsm(s) Reference
(In vitro) method of action
In vitro studies
In vitro bioassay - I .
(glucose utilization Chloroform Exhibited a S|_gn|f|cant improvement (p<0.005) of Insulin mimetic [23]
peripheral glucose utilization

assay)
In vitro glucose . I S .
absorption by isolated Petroleum ether Did not significantly mh'b't. glucpse absorption NA* [24]

h . through everted intestinal
everted intestine
!n vitro a-amylz?\se Petroleum ether Showed the highest |nh|b|t9ry'a(_:t'|V|ty, measured 86.81 Inhibition of Q|ge_st|ve [25]
inhibitory activity percent inhibition enzyme activities
In vitro (non-cell based . Showed the highest inhibitory activity, measured Inhibition of digestive

N Ethanolic e - [6]
enzymatic assay) 18.647 percent inhibition enzyme activities

NA = Not available
TABLE 2. Summary of studies on antidiabetic effects of B-sitosterol
Experimental Model Results Suggested mechamsm(s) of Reference
action
In vivo studies
Streptozotocin-induced Decreases in glyc_ated hemoglobm, serum g_lucose, Insulin mimetic and B-cell
and nitric oxide, with concomitant increases in serum [22]

i ic rat! i i
diabetic rats insulin levels

Alloxan-induced diabetic
mice

Lowered the serum glucose level in diabetic mice

regeneration

Decrease glucose
production at liver [26]

TABLE 3. The process parameters for SC-CO2 extraction

Parameter Range/ value
Temperature (°C) 40-60
Pressure (MPa) 20-30
Flowrate of CO, (ml/min) 2.00
Particle size (mm) 0.50
Mass of sample () 5.00
Extraction time (min) 120

Pr_uwne

G Extraction

Cell
Back Pressure
Regulator
CO: Oven
L‘\'hl

Figure 2. Schematic diagram of CLEAR supercritical fluid
extraction (SFE) machine

Collected oil yield was calculated as percentage of oil
yield by using equation below:
0ilYield(%) = () X 100 1)
Where, M; is the mass of oil extract in gram and M3 is
the mass of the sample in gram.

2. 4. High Performance Liquid Chromatography
(HPLC) Analysis B-sitosterol was analyzed [27]
with a slight modification by using a Waters HPLC
system (Milford, MA, USA) consisting of a pump and
system controller (Model Waters €2695) and photo-
diode array detector (Model 2998). The compound
separation was carried out by a C18 reserved phase
Kinetex Biphenyl column (5 um, 4.6 x 150 mm) with a
flow rate of 1.0 ml/min. The mobile phase was
consisted of Methanol (60%)/ Acetonitrile (40%), in an
isocratic program. The injection volume is 20 pL. All
samples were filtered with 0.45 pum nylon filters prior to
injection. The detection was monitored at 210 nm and
data were integrated by Empower 3 software (Waters)
(Milford, MA, USA). Figure 3 shows the calibration
curve for B-sitosterol and the equation obtained was
used to calculate the p-sitosterol content in each
extracts.
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Figure 3. Calibration curve of B-sitosterol

2. 5. a-glucosidase Inhibition Assay o-
glucosidase inhibition activity was determined
following previous methods [28-30] with modifications.
10 pL of sample with various concentrations (0- 100
pg/ml), acarbose (positive control) and DMSO (negative
control) were transferred to 96-well plate (Greiner Bio-
one) using micropipettes (Eppendorf, ResearchPlus).
After that, 20 pL of a-glucosidase, 40 pLof phosphate
buffer saline (PBS) pH 6.5 and 20 pL of distilled water
were pipetted into each wells and incubated at 37°C for
10 minutes (pre-incubation) by using thermo-shaker
incubator (Allsheng, MSC-100). Next, 10 uL of pNPG
was added into all wells in dark and immediately the
first absorbance was read at 405 nm (A° ™M") using
spectrophotometer (BMG, FLUOstar Omega). Then, the
plate was incubated at 37°C for 30 minutes and the
absorbance was read again at 405 nm (A¥ ™", Final
reaction mixture contain 0.1 U/mL enzyme and 1.25
mM pNPG substrate. Inhibition of a-glucosidase (%)
was calculated using equation below:

AContral _ ASample

Inhibition(%) = ( ) X 100 2)

AControl

where A is the absorbance of test mixture of wavelength
of 405 nm.

2. 6. a-amylase Inhibition Assay a-amylase
inhibition activity was determined following previous
methods [28, 31, 32] with modifications. 10 pL of
sample, acarbose (positive control) and 5% DMSO
(negative control) were transfer to test and blank well in
96-well plate (Greiner Bio-one) using micropipettes
(Eppendorf, ResearchPlus). After that, 50 pL of a-
amylase solution (4.0 U/mL) and 40 pL of distilled
water were added into each wells (add 90 pL of distilled
water at blank wells) and the plate was incubated at
25°C for 5 minutes (pre-incubation) by using thermo-
shaker incubator (Allsheng, MSC-100). Then, 100 pL of
starch (0.5 % wi/v) solution was added into every wells
and incubated at 25°C for 7 minutes. Next, 100 puL of
DNS color solution was added into all wells in dark and
incubate at 85°C for 30 minutes. The plate was allowed
to cool to room temperature before measuring the

absorbance at 540 nm. Final reaction mixture contain
100 pg/mL sample, 1.0 U/mL enzyme and 0.25% wi/v
starch. Inhibition of a-amylase (%) was calculated by
using equation below:

AContml _ ASample

Inhibition(%) = ( ) x 100 ©)

AControl

where A is the absorbance of test mixture of wavelength
of 540 nm.

2. 7. Statistical Analysis Data obtained were
expressed as mean = SEM from triplicate experiments.
One-way analysis of variance was used to test for
statistical significance between means using Statistica
software version 7.0 (StatSoft, EUA) and ICso (extract
concentration causing 50% enzyme inhibitory) was
determined using GraphPad Prism 6.0 software. p<
0.01 and p< 0.05 were considered as significant. The
Pearson correlation test was performed to obtain
correlation value (r) between B-sitosterol concentration
and a-glucosidase and a-amylase inhibition.

3. RESULTS AND DISCUSSION

3. 1. Supercritical Carbon Dioxide (SC-CO2)
Extraction The extraction of the essential oil of
Swietiena mahagoni seedsby using SC-CO- extraction
showed that the highest yield (14.45 %) obtained was at
the maximum level (30MPa, 60°C) meanwhile lowest
(1.49%) at (20MPa, 60°C) as shown in Table 4. At high
temperature, the decomposition of cell walls occurred
thus extracted oil produced is also high [33]. Operating
at higher pressure will influence the solvent density,
thus enhanced the solvency power (the interaction of
inter-molecules and solutes increase) [34]. Similar result
was reported in the extraction of the essential oil of
Swietiena mahagoni seeds using SC-CO. extraction
[35].

TABLE 4. Extraction of the essential oil of Swietiena
mahagoni seedsat different conditions (pressure, P and
temperature, T)

Condition (s) Qil yield (%)
P= 20MPa, T= 40°C 6.56
P= 20MPa, T= 50°C 3.68
P= 20MPa, T= 60°C 1.49
P= 25MPa, T= 40°C 6.64
P= 25MPa, T= 50°C 4.95
P= 25MPa, T= 60°C 456
P= 30MPa, T= 40°C 7.02
P= 30MPa, T= 50°C 8.61
P= 30MPa, T= 60°C 14.45
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3. 2. Quantification of f-sitosterol Content -
sitosterol content of S. mahagoni seeds extract at
different conditions in SC-CO, extraction were
identified and quantified. The highest B-sitosterol
obtained was 9.20 mg/g at 30 MPa and 40°C meanwhile
the lowest (3.12 mg/g) was obtained at 20 MPa and
50°C as summarized in Table 5.

B-sitosterol is a non-polar compound [36] and
supercritical carbon dioxide (SC-CO;) extraction is
more appropriate to extract non-polar nature compounds
[37] than solvent extraction. From Table 5, the highest
yield of p-sitosterol was obtained at the lowest
temperature studied. This shows that the domination of
solute vapor pressure at low temperature [38].
Meanwhile at high pressure, the recovery of p-sitosterol
was higher. This result also accordance with previous
research in the extraction of B-sitosterol by using SC-
CO, extraction [39-42]. It shows that the increase of
SC-CO; density cause the increase in the solubility of B-
sitosterol in SC-CO,. Figures 4 and 5 show the HPLC
chromatograms of the standard (B-sitosterol) at
concentration of 80 ppm and [-sitosterol compound
detected in S. mahagoni oil extract accordingly.

TABLE 4. Extraction of the essential oil of Swietiena
mahagoni seedsat different conditions (pressure, P and
temperature, T)

Condition (s) B-sitosterol content (mg/g)

P=20MPa, T= 40°C 3.52
P=20MPa, T=50°C 3.12
P=20MPa, T= 60°C 591
P=25MPa, T=40°C 7.03
P=25MPa, T=50°C 6.23
P=25MPa, T= 60°C 8.72
P=30MPa, T= 40°C 9.20
P=30MPa, T=50°C 3.67
P= 30MPa, T= 60°C 6.70
1T
ccs'.-i E
r,.« 3
3 ome] %
] 3
ccw; g
-
RS e
a0 W 1200 W0 MOD B M0 20 N M0 200
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Figure 4. HPLC chromatography of the standard ((B-
sitosterol) at concentration of 80 ppm.

| T)Beta-sitosterol - 22 548

T T T T T T T T
800 1000 20 o % W0 2000 2m 20 x 20
Mruss

Figure 5. HPLC chromatogram of B-sitosterol compound
detected in S. mahagoni oil extract at 30 MPa and 40°C.

3. 3. a-glucosidase activity Inhibitory activity of
a-glucosidase from S. mahagoni seeds extract at
different condition is shown in Table 6. All conditions
achieved ICsp value (extract concentration causing 50%
enzyme inhibitory). The stronger the a-glucosidase
inhibitory activity, the lowest the 1Csp. In this study, the
lowest ICsg value achieved was 11.92 + 0.23 pg/mL (p<
0.01) at 20 MPa and 60°C and the highest ICs achieved
was 39.62 £ 2.95 pg/mL (p< 0.05) at 25 MPa and 50°C.
Currently, no studies were found for different conditions
of SC-CO, extraction on inhibitory activity of
carbohydrate-digesting enzymes.

Previous research on a-glucosidase inhibitory
activity of S. mahagoni is shown in Table 7 with
comparison with the result in this study. It shows that
by using SC-CO, extraction, the percent inhibition is
much higher than using conventional methods. This
may due to the reduced operating temperature in the
SC-CO; extraction that prevent the degradation of
thermolabile [15]. Despite the fact that conventional
extraction methods with solvents could achieve the
target, but during elimination of solvent, oxidative
deteriorations may occur [43]. This may resulting in the
low percent inhibition of a-glucosidase activity using
the conventional methods mention in Table 7.

Moreover,effect of pressure and temperature of SC-
CO; also affect on a-glucosidase inhibitory activity.
Figure 6 shows the effect of pressure and temperature
on ICso of a-glucosidase inhibitory activity. The
evaluation for the effect of temperature toward o-
glucosidase inhibitory activity showed that at constant
pressure of 20, 25 and 30 MPa, the 1Cs value increases
as temperature increase from 40 to 50°C and decrease as
its reached 60°C. This is because as temperature further
increase, the recovery of compound responsible to the
inhibitory activity of a-glucosidase may decrease due to
vaporization or decomposition of the volatile compound
during the extraction.
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TABLE 6. ICso data of a-glucosidase inhibitory activity of S.
mahagoni seeds extract at different conditions (pressure, P and
temperature, T). The values presented are expressed as mean
+ standard error of the mean of triplicate experiments

Condition (s) 1Cso(pg/mL)

Positive control 62.45+1.79

P=20MPa, T= 40°C 31.11+£2.25"

P=20MPa, T=50°C 3455 +2.61"

P=20MPa, T=60°C 11.92 +£0.23"
P=25MPa, T=40°C 27.53+2.07"
P=25MPa, T=50°C 39.62 +2.95™
P=25MPa, T=60°C 13.9+0.33"

P=30MPa, T=40°C 17.56 +0.19"
P=30MPa, T=50°C 34.70 +1.15™
P=30MPa, T=60°C 19.28 +1.13"

*p< 0.01 as compared with positive control
"p< 0.05 as compared with positive control

TABLE 7. Comparison of extraction methods on % inhibitory
activity of a-glucosidase inhibitory from S. mahagoni seeds
extract at concentration of 100 pg/ml.

Swietenia mahagoni

seeds extraction % Inhibition Reference
method

Aquaeos maceration 4.376 £0.192

Ethanol maceration 18.647 +3.86 [6]
Aquaeos reflux 5.309 £ 0.514

Ethanol reflux 14.313 +3.522

SC-CO, 93.773 £ 1.306 This study

Figure 6. The effect of pressure and temperature on 1Cso of a-
glucosidase inhibitory activity

Next, at constant temperature of 40°C shows
decreasing 1Cso of a-glucosidase inhibitory activity. As
mentioned, the stronger the o-glucosidase inhibitory
activity, the lowest ICsp. At low temperature, the
degradation of compounds can be avoided. Meanwhile
at constant temperature of 50°C, the 1Cso value increases

as pressure increase from 20 to 25 MPa and decrease as
its reached 30 MPa. Lastly, at constant temperature of
60°C, as pressure increases, the 1Csp value increases. In
this study, B-sitosterol in the extract was quantified by
high performance liquid chromatography (HPLC). The
correlation of B-sitosterol content and a-glucosidase
inhibitory activity was studied and shown in Figure 7.
From Figure 7, the p-sitosterol concentration in
extracts showed a negative correlation toward the
activity of a-glucosidase at constant pressure of 20, 25
and 30 MPa. Meanwhile at constant temperature of
60°C shows no correlation at all but at constant
temperature of 40°C and 50°C shows negative and
positive correlation respectively. This result shows
inconsistency of f-sitosterol concentration in extracts
correlate with the activity of a-glucosidase. Thus,
synergy of all the compounds in the extract may
responsible to the activity instead of single compound.

3. 4. a-amylase activity Inhibitory activity of a-
amylase from S. mahagoni seeds extract at different
condition shown in Table 8. In this study, the lowest
percent inhibition was 2.12 + 1.24 (p< 0.01) at 25 MPa
and 50°C and the highest was 34.89 + 1.23 (p< 0.05) at
30 MPa and 40°C. At high pressure and low
temperature, the density of solvent increase [13, 34].
This will also enhanced the solvency power and
increase the solute solubility [34] resulting in higher
recovery of compound responsible to the activity of a-
amylase.

Previous research on a-amylase inhibitory activity
of S. mahagoni is shown in Table 9 with comparison
with the result in this study. It shows that moderate
percent inhibition was obtained compared with
Subhadip et al. [25]. However, moderate oa—amylase
inhibition with strong o-glucosidase inhibition may
offer better therapeutic strategy that could slow the
availability of dietary carbohydrate substrate for glucose
production in the gut [44]. Furthermore,the effect of
pressure and temperature of SC-CO; also affect the a-
amylase inhibitory activity.

Figure 7. Correlation of IC50 of a-glucosidase (ug/ml) and B-
sitosterol concentration (% w/w)
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Figure 8 shows the effect of pressure and
temperature on percent inhibition of o-amylase
inhibitory activity. At constant pressure of 20 MPa, the
temperature increases as the a-amylase inhibitory
activity increases meanwhile at 25 and 30 MPa, the a-
amylase inhibitory activity increases as temperature
increase from 40 to 50°C and decrease as its reached
60°C. This is because as temperature further increase,
the recovery of compound responsible to the inhibitory
activity of a-amylase may decrease due to vaporization
or decomposition of the volatile compound during the
extraction.

Next, at constant temperature of 40°C shows the
increase of the inhibition activity as pressure increase
from 20 to 30 MPa. Meanwhile, at constant temperature
of 50 and 60°C, the a-amylase inhibitory activity
decrease as pressure decrease from 20 to 25 MPa but
increase slight at pressure 30 MPa. The correlation of
B-sitosterol content and a-amylase inhibitory activity
was studied and shown in Figure 9.

The B-sitosterol concentration in extracts showed a
positive correlation toward the activity of a-amylase at
constant pressure of 20, 25 and 30 MPa. Meanwhile at
constant temperature of 40°C shows positive correlation
but at constant temperature of 50°C and 60°C shows
negative correlation. This result shows inconsistency of
B-sitosterol concentration in extracts correlate with the
activity of a-amylase. Previous research showed that -
sitosterol may not affect a-amylase inhibitory activity
[45].

Figure 8. The effect of pressure and temperature on a-amylase
inhibitory activity

Figure 9. The effect of pressure and temperature on a-amylase
inhibitory activity

TABLE 8. a-Amylase inhibitory activity of S. mahagoni
seeds extract at different conditions (pressure, P and
temperature, T). The values presented are expressed as mean
+ standard error of the mean of triplicate experiments.

Condition (s) Inhibition (%0)

Positive control 94.34 +0.62
P=20MPa, T=40°C 6.86 +1.30"
P=20MPa, T=50°C 22.44 +2.82"
P=20MPa, T= 60°C 34.21+0.48"
P=25MPa, T=40°C 18.50 + 0.67"
P=25MPa, T=50°C 2.12+1.24"
P=25MPa, T= 60°C 16.82 +1.23"
P=30MPa, T=40°C 34.89 +1.23"
P=30MPa, T=50°C 5.69 + 3.88"
P=30MPa, T= 60°C 25.58 +3.11"

TABLE 9. Comparison of extraction method on % inhibitory
activity of a-amylase inhibitory from S. mahagoni seeds
extract at concentration of 100 pg/ml.

Swietenia mahagoni seeds

o A
extraction method % Inhibition Reference
Petroleum ether maceration 64.84 +0.52 [25]

SC-CO2 34.89+£1.23 This study

4. CONCLUSION

Swietenia mahagoni seeds extract exhibit a strong a-
glucosidase activity with mild a-amylase activity. In
addition, the relationship of P-sitosterol content in
extract and the inhibitory activities of a-glucosidase and
a-amylase shows that B-sitosterol do not contribute to
the activities but may be the synergize of all compounds
in the extract.
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