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An in vitro analysis on the antioxidant and anti-diabetic
properties of Kaempferia galanga rhizome using
different solvent systems
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Kaempferia galanga rhizome (KGR) is a stemless, sweet-smelling, enduring, and
rhizomatous monocotyledonous plant of the ginger family also called sand ginger or
kencur. It possesses many pharmacological effects and the goal of this study is to use
several solvent solutions to determine the antioxidant and anti-diabetic potential of KGR.

By observing KGR's alpha-glucosidase and alpha-amylase inhibitory activity, the in vitro
diabetic activity was assessed. The /n vitro cancer preventive action was evaluated by
doing the 2,2-diphenyl-1-picrylhydrazyl test. The outcomes of the study showed increase
in dose-dependent percentage of inhibition in a-amylase and a-glucosidase activity for
both extract and standard ranging from 100 to 500 ug/ml. The current review proposes
that the concentrate of KGR could be utilized for the treatment of diabetes mellitus as
well with respect to dealing with the oxidative stress-related diseases.
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INTRODUCTION

Kaempferia galanga rhizome (KGR) is a native spice which
is local to India and found in different districts such as
China, Bangladesh, Sri Lanka, Sudan, Myanmar, Indonesia,
Vietnam, Laos, Sudan, Nigeria, Japan, and South Africa.!"
KGR has a bioactive compound called isopimarane and
diterpenoids which is responsible for its anti-inflammatory
effect.”) KGR is an important functional food because
of its ameliorative protective potential.’! The antitumor
potential of the polysaccharides of KGR can be studied
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by different structural characterization techniques™ In
the current study, ethanolic extract proved to give the
maximum efficiency when compared to aqueous extract.
Free radicals at very high levels are a constant threat to the
body. They are inevitable by-products produced by the
body.P! The production of free radical in the body leads to
oxidation-related stressors, damage to the genetic material,
cause circulation of low-density cholesterol, and also lead to
chronic diseases.! The leaves of KGR have CNS depressant
properties and demonstrate its utilization as a customary
medication” The anti-inflammatory effect of KGR is exerted
because of the inhibition of cyclooxygenases 1 and 2.1
Literature studies have revealed that the antioxidant and
antidiabetic effect of KGR extract using different solvent
systems was not scientifically documented earlier. Hence,
the current study plans to create some scientific evidence.
Modern medicine for oxidative stress is prone to many
complications/side effects. Therefore, the search for herbal
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medicine is worldwide now.’?! Subsequently, the study
proposed to find the antidiabetic activity of the KGR using
different dissolvable fluids.

METHODOLOGY

The Reagents were obtained from Sigma Chemicals, Biolabs
Promega, New England and Eurofins Genomics India Pvt
Ltd.

Evaluation of the inhibitory effects of alpha-amylase
on in vitro antidiabetic activity

The antidiabetic potential was observed using alpha-amylase
inhibitory activity (Ademiluyi and Oboh, 2013).”! A blend
of reagents was taken in a 96 plate well. The blend contained
ten microliter alpha-amylase, 50 pl phosphate cushion,
and 20 pl of concentrations of plant extract. The blend
was preincubated for 20 min at 37°C. Then, at that point, a
substrate, on the addition of 20 pl of 1% dissolvable starch and
it was brooded further at 37° C for 30 min. Next 100 pl of the
DNS disguising reagent was added to the above blend and
kept for 10 min. At 540 nm the absorbance of the following
blend was surveyed. It was evaluated with the assistance
of a Multiplate Reader (Robonik). For standard, Acarbose
at different focuses was utilized. Percentage inhibition was
taken into consideration to express the results of the study.

Alpha-glucosidase inhibitory movement
Alpha-glucosidase inhibitory potential was determined
with minor modification of technique of Shai et al., in 2011.1°!
A mix containing the reagents were set in a 96-well plate.
The reaction mix included 10 pl alpha-glucosidase (I U/ml),
50 pl phosphate support (100 mM, pH =fi. S), and 20 pl of
moving centralizations of plant isolated (0.1 to 0.5 mg/ml)
which was pre-brought forth for 15 min at 37°C. Then, as a
substrate 20 pl P-NPG (5 mM) was added and on brood for a
time of 20 min at 37°C. By the addition of 50 pl Na, CO, (0.1
M), the reaction was stopped. The absorbance of the mixture
is measured at 405 nm. Acarbose was taken as a standard
concentrate at various obsessions ranging from 0.1 to 0.5
mg/ml.. Each test was acted in sets of three. The percentage
of percentage was taken up using the formulation 1-optical
density of test divided by the optical density of control
multiplied by percentage for 100.

2,2-diphenyl-1-picrylhydrazyl assay

Liyana Pathirana, Shahidi, and Kikuzaki and Nakatan, 1993,
carried out the 2,2-diphenyl-1-picrylhydrazyl (DPPH)-free
radical scavenging assay.?! 200 ul of 0.1 uM solution of
2,2-diphenyl-1-picrylhydrazyl coordinated in solution of
methanol was added to 100 ul of KGR compounds with
a similar dilution concentration used in other assays. For
15 min, the resultant mixture was placed at room temperature
without any light around. At 517 nm, absorbance was
observed. The positive control was BHT. The experiment
was done three times and value obtained was analyzed. The

inhibition percentage of 2,2-diphenyl-1-picrylhydrazyl is
taken up from the formulation as optical density of control
subtracted optical density of sample divided by optical
density of control and finally multiplying with percentage
for 100.

Methods in statistics

Obtained data were thoroughly investigated in the method
of one-way ANOVA. The Multiple Reach tests by Duncan
have been opted. Then, P was accounted to < 0.05.

RESULTS

The findings of the study showed that there was a
dose-related higher inhibition percentage in alpha-amylase
concentration for both extract and standard ranging
from 100 to 500 ug/ml. The maximum anti-diabetic
activity both the extract and standard drug is observed
at 500 pug/ml [Figure 1]. The findings of the study showed
that the observation of dose-related higher inhibition in the
inhibition of alpha-glucosidase activity for both extract and
standard ranging from 100 to 500 pg/ml. The maximum
anti-diabetic activity of both the extract and standard drug
is observed at 500 pg//ml [Figure 2]. The findings of the
study showed that there was a dose-dependent increase
in the percentage of inhibition of DPPH concentration for
both extract and standard ranging from 100 to 500 ug/ml.
The maximum antioxidant activity by both the extract and
standard drug is observed at 500 pug/ml [Figure 3].

DISCUSSION

In India, Kaempferia galanga is a vitally important plant
that is frequently used to treat a wide range of illnesses.
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Figure 1: Alpha amylase inhibitory activity of Kaempferia galanga.
The above reference chart addresses the relationship between level of
alpha amylase with the groupings of ethanolic concentrate of KGR
along with Acarbose. X hub addresses the groupings of ethanolic
concentrates of KGR and standard from 100 g for each ml to 500 pg
for every ml. The Y hub addresses the rate of alpha amylase protein
by both the concentrate and standard. The blue colour denotes the
KGR extract while the red colour denotes the standard drug Acarbose.
Every bar addresses the mean + SD of 3 observations. Signficance
P <0.05. SD: Standard deviation, KGR: Kaempferia galanga rhizome
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Figure 2: Alpha glucosidase inhibitory activity of Kaempferia galanga
extract. The above reference chart addresses the relationship between
level of alpha glucosidase with ethanolic concentrates of KGR along
with Acarbose. X pivot addresses the ethanolic concentrates of KGR
and standard from 100 pg for every ml to 500 pg for each ml. The Y
pivot addresses the rate of alpha glucosidase by both the concentrate
and standard. The blue color denotes the KGR extract while the red
color denotes the standard drug Acarbose. Every bar addresses the
mean with SD for 3 observations. P < 0.05. SD: Standard deviation,
KGR: Kaempferia galanga rhizome

The rhizomes of Kaempferia galanga have been shown to
contain a variety of bioactive phytochemicals, including
flavonoids, esters, cyclic depsipeptide, polysaccharides,
diarylheptanoids, terpenoids, glycoside, and phenolic
acids. These phytochemicals are especially active
biologically. The concentrate’s amazing resistance to
diabetic action was demonstrated by the presence of
flavonoids. The anti-oxidant and anti-diabetic effects
of KGR is attributed also to the presence of phenolic
compounds as revealed by GCMS analysis supports the
current finding.

The present study did not find any authentic information
about the oxidant reducing power of KGR extract with that
of the standard drug (Vitamin C). Despite our disclosures,
a previous report by Narasinga et al. proposed that the
KGR showed less anti-oxidant activity when compared to
ascorbic acid.!

Similar to our study, a prior investigation into the
anti-infective and anti-cancer properties of methanol
induced concentrates of KGR (MGKR) revealed that
the plant offered recognisable source of anti-cancer
compounds.”®! Another survey supporting the concept that
Kaempferia galanga L leaves has antioxidant and cytotoxicity
effects. Along these lines, it maintains KGR use for various
clinical purpose.*

Similar findings were discovered in a survey conducted by
Yao et al. in the year 2013 that indicated certain phenolic
combinations must be related to the presence of antioxidant
activity of KGR.[*3¥ The potential pharmacological effects

120 4 DPPH inhibtion

100  mExtract

® Standard

80 -

60 -

%of inhibition

40 -

100 200 300 400 500

Figure 3: 2,2 diphenyl 1 picrylhydrazyl radical inhibition of
Kaempferia galanga extract. The above reference chart addresses the
relationship between percentage inhibition of DPPH with ethanolic
concentrates of KGR. X pivot addresses the concentrations of
ethanolic extract of KGR and standard from 100 ug for each ml to
500 pg for every ml. The Y pivot addresses percentage inhibition of
DPPH radical by both the extract and standard. Blue colour denotes the
KGR extract while the red colour denotes the standard drug Vitamin C.
The figure addresses the mean with the SD of 3 observations. P value
is <0.05 is considered. SD: Standard deviation, KGR: Kaempferia
galanga thizome, DPPH: 2,2-diphenyl-1-picrylhydrazyl

caused by intake of KGR is attributed to the bioactive
compounds such as phenols and flavonoids etc.®®! The
survey’s findings confirmed those of an earlier report,
which also noted KGR’s potential for antioxidant and
antibacterial activity.” Regarding KGR'’s ability to combat
diabetes, the current study prompted an in vitro evaluation
and determined that KGR can be taken into consideration
for treating diabetes-related confusion. Similar findings
were observed in in vivo studies including Wistar rats and
albino rats that revealed supportive document about the
pharmacological profile of KGR.

CONCLUSION

The present analysis suggests that KGR had a
dose-dependent ability to effectively scavenge free
radicals. It has greater antioxidant action as a result. The
fact that KGR extract effectively inhibited alpha amylase
and alpha-glucosidase activity indicates that it may have
anti-diabetic properties. Accordingly, the study implies
that KGR may be used to treat diabetes mellitus as well
as to control oxidative stress and the illnesses associated
with it. KGR should also undergo in vivo tests to determine
its anti-diabetic and antioxidant properties before being
released onto the market as a potential anti-diabetic and
antioxidant medication.
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