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Abstract: Diabetes mellitus is a metabolic 5&33% associated with abnormally high level of the sugar glucose in the
blood. One of the treatment to [[fijer the level of blood sugar is using the drug which inhibit the activity
of w-glucosidase. Daun salam (Syzygium polyanthum (Wight) Walp.) also known as bay leaves is a medicinal plant
contains active compound whiclgghowed u-glucosidase inhibitory activity. As every vascular plant
contains endophytic bacteria, the purpose of this study was to determine the alpha-glucosidase inhibitory
activity of endophytic bacteria’s metabolites of bay leaves. Isolation of endophytic bacteria was conducted
using direct plating method of bay leaves using NA medium. The obtained bacterial isolates then cultivated in a
liquid F4 medium, incubated for 5 days, and harvested by c@¥fifugation to obtain endophyte’s metabolites.
Supernatant was us§BJfor enzyme inhibitory assay using p-nitrophenyl-Alpha-D-glucopiranoside (p-NPG) as
a substrate. Result showed that the alpha-glucosidase inhibitory activity of the metabolites of 5 endophytic
bacteria isolates were 37.67%: 37.77%; 36.21; 45.81%; and 41.90%. respectively. It can be concluded that the
metabolites of endophytic bacteria of bay leaves have alpha-glucosidase inhibitory activity.
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Diabetes mellitus is a metabolic disorder genetically and E&hically manisfestate of the loss of carbohydrate
tolerance. Diabetes mellitus could be divided into two type i.e. diabetes type 1 and diabetes type 2 (Schteingart
2005). Department of Health of Republic of Indonesia reported that there is not less than 150 million people
of over the world suffered diabetes mellitus (Depkes RI 2005). Oral antidiabetic drugs that currently available
were sulfonylurea, biguanide, glitazon, meglitinid, and acarbose. Acarbose is one of antidiabetic drug derived
from microbial metabolites which inhibit alpha-glucosidase activity, that caused retard polysaccharide and
disaccharide absorption in intestine (Priyanto 2009).

Inhibition of alpha-glucosidase will lower blood glucose level (Suherman and Nafrialdi 2012). One of the
herbs that has an inhibitactivity of alpha-glucosidase is daun salam or bay leaf (Dalimartha 2000). Zang et
al. (2006) reported that almost all classes of vascular plants and grasses examined to date are found to host
endophytic organisms. Secondary metabolites can be derived from endophytic microbes that have been
isolated from the plant. Endophytic microbes are microscqER living organisms (bacteria and fungi) that live-
in plant tissue, leaves, roots, fruits, and stems (Simarmata et al. 2007). Exploration of endophytic microbes is
expected to produce secondary metabolites that have properties like metabolites produced by the host plant
(Pujiyanto er al. 2012). Studiawan and Santosa (2005) reported that the bay leaves extract can lower blood
glucose levels in mice induced by alloxan.

According to Mayur et a!.é2010), alpha-glucosidase inhibitory activity assay can be performed usingsp
spectrophotometric method with the substrate p-nitrophenyl-o-D-glucopiranoside (p-NPG). Handayani et al.

( m%forted that extracts of daun salam or bay leaves had inhi itori;activity of alpha-glucosidase with IC

valu 80975 ppm. Pujiyanto and Ferniah (2010) repo that acarbose can be used as a comparative drug
trials alpha-glucosidase inhibitory activity in vitro. Alpha§ducosidase activity can be detected from the
breakdown of p-NPG into p-nitrophenol which measured using a microplate absorbance reader at a wavelength of
415 nm. Inhibition of alpha-glucosidase seen from the lower p-nitggphenol formed, the higher the alpha-
glucosidase inhibition that occurs. The problem of this study was Ehether the metabolites of bay leaves
endophi/tic bacteria have inhibitory activity of a]pha—%]ucosidasc. The purpose of this study was to determine the
al pha—i??'l ucosidase inhibitory activity of metabolites of bay leaves (Syzygium polyanthum (Wight) Walp.)
endophytic bacteria.

Material and Method

EZnple of daun salam. Daun salam or bay leaves (Syzygium polyanthum (Wight) Walp.) was collected from
Balai Penelitian Tanaman Rempah dan Obat (Balittro) Bogor.
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Isolation of endophytic bacteria of daun salam (Syzygium polyanthum (Wight) Walp.)

Bay leaves samples as much as 2 pieces, cleaned with running water for 10 minutes and leaf size was reduced
by approximately 2-3 ¢m pieces. Then do the surface sterilization at bay leaf samples in a graduated manner
samples were stored in 75% ethanol, and then shaken gently for 1 minute, then leaves soaked in a solution of
5.3% NaOCl for 5 minutes, and soaked again in 75% ethanol for 30 sec. The sterilization process was carried
out in a laminar air flow (Khan 2007). Leaves that have dried sterile and sterile wipes allowed to stand over
until the ethanol evaporates. Samples were dried and cut into pieces, one leaves diced into 4 small pieces and
then grown in a Petri dish containing Nutrient Agar (Difco) media containing nystatin for the growth of
endophytic bacteria. Incubation was carried out at 27-30°C (room temperature) for 5-7 days (Desriani ef al.
2014).

Metabolite production of endophytic bacteria of daun salam

The obtained pure isolates of endophytic bacteria were further fermented in a fermentation medium. The

medium was sterilized in an autoclave at 121°C for 15 minutes. Isolates of endophytic bacteria were taken and

put into 10 ml medium contained test tube, and then incubated on a rotary shaker (Eyela Multi Shaker) at 120

rpm for 5 days. Microbial cells were then separated by centrifugation (Bio Lion XC-HR20) at 4000 rpm for

20 minutes. The obtained supernatant will be used as a test sample for testing the inhibition of the alpha-
cosidase enzyme (Agustina 2003).

Alpha-glucosidase inhibitory assay procedure

AIFha—gI ucosidase inhibitory, activitys, assay (Table 1) was conducted by testing the blank solution, control solution, and test solution. The
solutions were incubated for f(] minutes and the enzyme activity was stopped by the addition of 100 Na CO then the absorbance was read using
a microplate reader 96 wells (Bio-Rad iMark) at a wavelength of 415 nm (Yumarsih 2012; Mayur et al. 2010).

Table 1: Alpha-glucosidase Inhibitory Assay Preparation Scheme

e Blank Control Assay Sample| Acarbose

Materials P ” & 4
Endophyte Metabolite - - 10 -
Acarbose
Buffer 50 50 50 50
Substrate p-NPG 25 25 25 25
DMSO 10 10 - -
Buffer 25 - - -
Enzyme ¢- glucosidase - 25 25 25
Na CO 100 100 100 100

The percentage of inhibition of o-glucosidase enzyme activity can be calculated by the formula:

e . . A C_A
% Inhibition of metabolites of endophytic = a c A x X 1009 ()
C
- A _c-A_ax100%
% Inhibition acarbose = * (2)
Note:

Abs C = Absorbance of control — Absorbance of
Blank Abs X = Absorbance of sample Abs A =

Absorbance of Acarbose
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RESULT AND DISCUSSION
Isolation of endophytic bacteria of daun salam (Syzygium polyanthum (Wight) Walp.)

Figure 1: Isolation of Endophytic Bacteria of Daun Salam Which Obtained Six Bacterial Isolates

Isolation of endophytic bacteria was conducted to obtain pure cultures of endophytic bacteria, using Nutrient
Agar medium. Giving nystatin into the medium as an antifungal were intended so there is no mold growing at
the time of isolation (Desriani dkk. 2014). Isolation of bacteria was conducted using direct planting.
Observation of the isolation was performed for 5 — 7 days. on day 5 the observation had been shown to result
in isolates of endophytic bacterial. In one plate that contained 4 isolates which were successfully isolated seen
from the growth of endophytic bacteria that grow on the different leaf pieces. Isolates 1 and 2 were taken from
the top leaf pieces. Isolates 3 and 4 were taken from the bottom leaf pieces. On the other plate, there were 2
isolates which were successfully isolated and taken from the upper leaves (Figure 2).

Metabolite production of daun salam endophytic bacteria

Metabolite of endophytic bacteria was produced by isolates endophytic bacteria through sub-merged
fermentation for 5 days. According Margino (2008) sub-merged fermentation aims to produce secondary
metabolites of endophytic bacteria. Supernatant of fermentation product was used for alpha-glucosidase
inhibitory activity assay represents of endophytic metabolites. The supernatants, were prepared by
centrifugation at 4000 rpm for 20 minutes (Margino 2008).

Table 2: Supernatant Contained Metabolite of Endophytic Bacteria of Daun
Salam After Sub-Merged Fermented for 5 Days

Volume of supernatant Average volume of
Isolate code from replica:)ifm (ml) superiatant (ml) SD
1 2 3
Isolate DA 8.2 7.9 8.6 823 0,35
Isolate DA2 7.6 8.5 8.2 8.10 0.46
Isolate DA3 8.1 972 8.0 8,73 0,57
Isolate DA4 8.3 8.2 8.0 8,17 0,15
Isolate DAS 9,0 8.3 8.8 8.7 0.36

Alpha-glucosidase inhibitory assay

Alph§P3lucosidase inhibitory assay was conducted using the enzyme alpha-glucosidase (Sigma-Aldrich USA)
with a concentration of 0.2033 units/ml and the substrate p-nitrophenyl-o-D-glucopiranoside (p-NPG) (Sigma-
Aldrich USA) with a concentration of 5 mM. Enzyme inhibitory assay was conducted by measuring the
absorbance of p-nitrophenol as the enzymatic reaction product (Pujiyanto and Ferniah 2010). Result of
absorbance and inhibition percent of each isolate can be seen in the Table 3.

The lowest inhibition of enzyme activity caused by endophytic metabolite was 36.21% which produced by isolates
DA3, and the highest was 45.81% which produced by isolates DA4 (Table 3). Difference in the percentage of
inhibition at each metabolite of endophytic might cause by the content of secondary metabolites were different in
each isolafAs Radji (2005) mentioned that the endophytic bacteria could produce biological compounds or
secondary metabolites that are like the host plant. Result of this assay proved that endophytic bacteria of bay leaves
or daun salam could produce secondary metabolites, which have alpha-glucosidase inhibitory activity that were like
the host plant (leaves) extract. As has been reported Handayani er al. (2006) that active compound of daun salam or
bay leaf extract, which inhibit alpha-glucosidase was eugenol.
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Table 3: Inhibitory Activity of Alpha-Glucosidase of Endophytic Bacteria of Bay Leaves Metabolites
and Acarbose Using Microplate Reader at 415 nm

Sample Test Absorbance Percentage of enzyme
inhibition (%)

Blank 0.05

Control 2.52

Isolate DA 1 1.56 37.67

Isolate DA2 1.54 37.77

Isolate DA3 1.58 36.21

Isolate DA4 1.34 45.81

Isolate DAS 1.44 41.90
Acarbose 042 82.99

Metabolite of endophytic bacteria that works as an inhibitor was suspected of having a reversible competitive
mechanism. Endophytic metabolites compete with p-NPG to occupy active site of enzyme, forming an enzyme

— inhibitor complex, thus causing enzyme inhibition. Eugenol was Eugenol is thought to be secondary
metabolites produced by endophytic bacteria of bay leaf that acts as an inhibitor of alpha-glucosidase. Singh
et al. (2016) reported that eugenol has two mechanisms work in treating diabetes that lowers blood glucose by
inhibiting a-glucosidase (Figure 2) and prevents the formation of AGE by binding to e-amine groups on lysine,
cluster 4 'OH of compound eugenol which may potentially capable of binding to amine groups of lysine
residues in the protein molecule, and competitively inhibits the binding of glucose.

Figure 2: Alpha-glucosidase Inhibitory of Eugenol (Singh et al. 2016)

Inhibitory percentage of acarbose greater than metabolites of bay leaves endophyte. Acarbose more effective
in inhibiting the activity of alpha-glucosidase compared to metabolites of endophytic bacteria, because
acarbose is a microbial oligosaccharide that have been commercialized as oral antidiabetics. In inhibiting
alpha-glucosidase, acarbose works irreversible competitively by occupying the active site of enzyme, forming
an enzyme — inhibitor complex (Poedjiadi 1994; Tjay dan Rahadja 2007). Inhibition of alpha-glucosidase
activity causes the inhibition of breakdown of polysaccharides into monosaccharides, which ultimately
lowering glucose levels in the blood.

Conclusion

Based on this study, it can be concluded that it has acquired five isolates of endophytic bacteria from daun
salam or bay leaves (Syzygium polyanthum (Wight) Walp.) and metabolites produced by the five isolates of
endophytic bacteria have inhibitory activity of alpha-glucosidase.

References
Agustina EM. 2003. Isolasi dan Penapisan Kapang Endofitik Tanaman Trengguli (Cassia [Billa L.) sebagai
Penghasil Senyawa Antimikroba. Skripsi. Fakultas Farmasi Universitas Pancasila. Jakarta. Dalimartha S.

0. Atlas Tumbuhan Indonesia Jilid 2. Niaga Swadaya. Jakarta. Hlm 162.

Departemen Kesehatan RI. 2005. Pharmaceutical Care Untuk Penyakit Diabetes Melitus. Departemen

Kesehatan RI. Jakarta. Hlm 8,13 .45.

Handayani R, Kardono LSB, Wulansari JM. 2006. Aktivitas Antihiperglikemia pada Fungsional Drink Daun Salam
(Eugenia polyantha) Sebagai Inhibitor Enzim o-glukosidase. Jurnal llmu Dan Teknologi Pangan. 4(2):
33-46.

28 - UHAMKA




International Seminar *Metabolic Syndrome: Now & Future

Trend™ y:‘}

Margino S. 2008. Produksi Metabolit Sekunder (Antibiotik) oleh Isolat Jamur Endofit Indonesia.
Eajalah Farmasi Indonesia. 19(2): 86-94.

Mayur B, Sandesh S, Shruti S, Sung-Yum S. 2010. Antioxidan and o-glucosidase Inhibitor Properties
of Carpesiuw‘nmmnoid&s L. Journal of Medicinal Plans Research. 4(15): 1547-1553.

Poedjiadi A. 1994. Dasar-Dasar Biokimia. Ul Press. Jakarta. Him. 164.
Priyanto. 2009. Farmakotergpi & Terminologi Medis. Leskonfi. Jakarta. Him 165-168.

Pujivanto S, Ferniah RS. 2010. Aktivitas Inhibitor alpha-glukosidase Bakteri Endofit PR-3 yang
Diisolasi dar&naman Pare (momordica charantia). BIOMA. 12(1): 1-5.

Pujiyanto S, Suwanto A, Budiarti S, Darusman LK. 2012. Alpha-glukosidase Inhibitors Activity and
Characterization of Endophytic Actinomycetees Isolated from Some Indonesian Diabetic Medicinal
ants. International Journal of Pharmacy and Pharmaceutical Sciences. 14(1): 327-333.

Radji M. 2005. Peranan Bioteknologi dan Mikroba Endofit Dalam Pengembangan Obat Herbal.
Majalah Imu Ke&nmsian. 2(3). 113-126.

Schteingait DE. 2005. Panf¥8as : Metabolisme Glukosa dan Diabetes Melitus. Dalam: Prince SA,
Wilson LM E}is.). 2002. Parofisiologi Konsep Klinik Proses-Proses Penyakit Volume 2 Edisi 6.
&nerjemah: Pendit BU, Hartanto H, Wulansari P, Mahanani DA. EGC. Jakarta. Him 1260-1262.

Simarmata R, Lekatompessy S, Sukiman H. 2007. Isolasi Mikroba Endofitik dari Tanaman Obat
Sambung nyawa (Gynura procumbens) dan Analisis Potensinya Sebagai Antimikroba. Berkala
ﬁzne!m’an Hayari. 13: 85-90.

Singh P, Jayaramaiah RH, Agaware SB, Vannuruswamy G, Korwar AM, Arand A, Dhaygude VS,
Shaikh ML, Joshi RS, Boppana R, Kulkarni MJ, Thulasiram HV, Giri AP. 2016. Potential Dual Role
of Eugenol in Inhibiting Advenced Glycation End Products in Diabetes: Protemic and Mecanistis
asights. Scientific Report. 6:18798.

Studiawan H, Santosa MA.2005. Uji Aktivitas Penurunan Kadar Glukosa Darah Ekstrak Daun
ﬁtgenia polyantha) pada Mencit yang Diinduksi Aloksan. Media Kedokteran Hewan. 21(2): 62-65.

Suherman SK, Nafrialdi. 2012. Insulin dan Antidiabetikzmal. Dalam: Gunawan SG, Setiabudy R,
Natfrialdi, Elysabeth. (Eds). Farmakologi dan Terapi. Departemen Farmakologi dan Teraupetik
ﬁ(ultas Kedokteran UL Jakarta. Hlm 493-494,

Sweetman SC. (2009). Martindale 36" Edition the Complete Drug Reference. The Pharmaceutical

Press.
London. HIm 436.

Tjay TH, Rahadja K. 2007. Obat-Obat Penting Edisi Enam. Alex Media Kompetindo. Jakarta. Hlm. 747-
749.
7

Yuniarsih M. 2012. Uji Akivitas Antidiabetes Ekstrak dan Fraksi dari Ekstrak n-Heksan Buah Ketapang
(Terminalia carappa L.) Sebagai Inhibitor u-glukosidase dan Penapisan Fitokimia dari Fraksi Taraktif.
Skripsi.

Fakultas A. Universitas Indonesia. Jakarta.

Zang, W, D. Becker, Q.A. Cheng. 2006. Mini review of recent W.O. Resent patents on anti-infective
drug discovery, 1.1, 225-230




ALPHA-GLUCOSIDASE INHIBITORY ACTIVITY OF
ENDOPHYTIC BACTERIA METABOLITES OF DAUN SALAM
(Syzygium polyanthum (Wight) Walp.)

ORIGINALITY REPORT

22 17+ 154, 10w

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS
PRIMARY SOURCES
onlinelibrary.wiley.com
1 %
Internet Source Y
e-journal.uajy.ac.id 1 .
Internet Source A)
Amir Husni, Renita Wijayanti, Ustadi .. 1 o
0

"Inhibitory Activity of a-Amylase and a-
Glucosidase by Padina pavonica Extracts”,
Journal of Biological Sciences, 2014

Publication

online-journal.unja.ac.id 1
0

Internet Source

=

www.notulaebotanicae.ro 1 Y
0

Internet Source

£l

repository.its.ac.id 1 .
Internet Source A)

docplayer.info 1 y
(0]

Internet Source

=0




medcraveonline.com

Internet Source

1o

ejournal3.undip.ac.id

Internet Source

1o

RN
(@)

jmbronline.com

Internet Source

1o

—
—

Bahaderjeet Singh, Prince Sharma, Arun
Kumar, Pooja Chadha, Ramandeep Kaur,
Amarjeet Kaur. "Antioxidant and in vivo
genoprotective effects of phenolic compounds
identified from an endophytic Cladosporium
velox and their relationship with its host plant
Tinospora cordifolia", Journal of
Ethnopharmacology, 2016

Publication

1o

Syarifah Rokiah Syd Kamaruzaman, Khairul
Farihan Kasim, Mahmad Nor Jaafar. " The
Effect of Harvesting Time on the Antioxidant and
Antidiabetic Activity of (Sirih Merah) Extract ",
|IOP Conference Series: Materials Science and
Engineering, 2020

Publication

1o

Submitted to Udayana University

Student Paper

1o

RN
N

WWW.ijSrp.org

Internet Source

1o




-
&)

Submitted to Macquarie University 1 o
(0]

Student Paper

—_
(@)

repository.usd.ac.id 1 o
0

Internet Source

www.readbag.com

Internet Source g 1%
Submitted to University of Glamorgan

Student Paper y g 1%
dspace.library.uph.edu:8080

Interrr?etSource ry p <1 %

B

2

Elisabeth Catherina Widjajakusuma, Arijanto <1 y
Jonosewojo, Lucia Hendriati, Sumi Wijaya et al. °
"Phytochemical screening and preliminary

clinical trials of the aqueous extract mixture of
Andrographis paniculata (Burm. f.) Wall. ex

Nees and Syzygium polyanthum (Wight.) Walp

leaves in metformin treated patients with type 2
diabetes"”, Phytomedicine, 2019

Publication

Maria Addolorata Saracino, Chiara Marcheselli, <1 o
Lorenzo Somaini, Gilberto Gerra et al. °
"Simultaneous determination of disulfiram and

bupropion in human plasma of alcohol and

nicotine abusers", Analytical and Bioanalytical

Chemistry, 2010

Publication




Chan, H.H.. "Potent @a-glucosidase inhibitors

f e <1y
rom the roots of Panax japonicus C. A. Meyer 0
var. major", Phytochemistry, 201008
Publication
journal.unair.ac.id
JInternet Source <1 %
vdocuments.site
Internet Source <1 %
N. Artanti, S. Tachibana, L.B.S. Kardono, H. <1 o
Sukiman. "Screening of Endophytic Fungi °
Having Ability for Antioxidative and a-
Glucosidase Inhibitor Activities Isolated from
Taxus sumatrana", Pakistan Journal of
Biological Sciences, 2011
Publication
ejournal.unsrat.ac.id
In:[Iernet Source <1 %
repository.unib.ac.id
InteE]et Sour:ey <1 %
Miao, Jing, Xia Li, Yaya Fan, Chengcheng <1 Y
(o}

Zhao, Xinhui Mao, Xuetao Chen, Hanhan
Huang, and Wenyuan Gao. "Effect of different
solvents on the chemical composition,
antioxidant activity and alpha-glucosidase
inhibitory activity of hawthorn extracts”,
International Journal of Food Science &



Technology, 2016.

Publication

es.scribd.com
Internet Source <1 %
eprints.ums.ac.id
IntFe)rnet Source <1 %
Sneh Sharma, Varsha Rani, Raj Saini, Madan L. <1 o
Verma. "Chapter 7 Bioprospecting and °
Biotechnological Applications of Microbial
Endophytes", Springer Science and Business
Media LLC, 2020
Publication
jurnal.fmipa.unila.ac.id
JInternet Sourcep <1 %
universalmedicaldata.com
Internet Source <1 %
S. F. Imani, A. A. Khairani, R. Arbianti, T. S. <1 o
Utami, H. Hermansyah. "The effect of °
fermentation time and sonication temperatures
on extraction process of bitter leaves
(Andrographis Paniculata) against antidiabetic
activity through a-Glucosidase enzyme inhibition
test", AIP Publishing, 2020
Publication
www.mitrariset.com
35 Internet Source < 1 %




Exclude quotes Off Exclude matches Off
Exclude bibliography Off



	ALPHA-GLUCOSIDASE INHIBITORY ACTIVITY OF ENDOPHYTIC BACTERIA METABOLITES OF DAUN SALAM (Syzygium polyanthum (Wight) Walp.)
	by Siska Siska

	ALPHA-GLUCOSIDASE INHIBITORY ACTIVITY OF ENDOPHYTIC BACTERIA METABOLITES OF DAUN SALAM (Syzygium polyanthum (Wight) Walp.)
	ORIGINALITY REPORT
	PRIMARY SOURCES


