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Titles, Authors & affiliation (s) Down

RESEARCH ARTICLE BIOSCIENCE RESEARCH, 2018 15(3): 1424-1432. OPEN ACCESS Free Full T

Effect of using tiger nuts (Cyperus esculentus) on nutritional and
organoleptic characteristics of beef burger.

Irina Vladimirovna Bobreneva! and Ahmed Adel Baioumyl’ 2

lDepanmem of Technology and biotechnology of food products of animal origin, Moscow State University of Food Production (MGUPP),
Moscow, Russian Federation.

2Department of Food Science, Faculty of Agriculture, Cairo University, Giza, Egypt.

RESEARCH ARTICLE BIOSCIENCE RESEARCH, 2018 15(3):1433-1439 OPEN ACCESS Free Full 1

Cytological Differences of MV3 Patchouli Plants (Pogostemon cablin

Benth.) Derived From Gamma Ray-Irradiation

Muhammad Tahir*l, Ersanz, Dewi Riniartil, and Jakty Kusuma?

IManagemem and Industrial Estate Crop Production, Politeknik Negeri Lampung, Indonesia.

2Estate Crop Production, Politeknik Negeri Lampung, Indonesia

RESEARCH ARTICLE BIOSCIENCE RESEARCH, 201815(3):1440-1448. OPEN ACCESS Free Full 1

Response of Lycopene, -carotene and yield of determinate and
indeterminate type tomatoes in various of paranet colors at plastic

house
Dwi Setyorinil’z, Yogi Sugito3, Nurul Aini® and Setyono Yudo Tyasmoro

1 Assesment Institute for Agricultural Technology, Malang, East Java, Indonesia.

3

2Postgraduate Program, Faculty of Agriculture, University of Brawijaya, Malang, Indonesia.

3Departement of Agronomy, Faculty of Agriculture, University of Brawiajaya, Malang, Indonesia.

RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1449-1455 OPEN ACCESS Free Full 1

Erythrocytes response to aerobic exercises in aging versus young

anemic women.
Heba M. Mady!, Hala M E Hamed?, Mona M. Taha3 ,Mohammed A. Shendy* and Shawky A.

Fouad’®
1Department of Physical Therapy, Kerdasa Hospital, Giza, Egypt

2Depanmem of Physical Therapy for Cardiovascular, Respiratory Disorders, and Geriatrics, Faculty of Physical Therapy, Cairo University,
Cairo, Egypt
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3Depzu‘lment of Physical Therapy for Cardiovascular, Respiratory Disorders, and Geriatrics, Faculty of Physical Therapy, Cairo University,
Cairo, Egypt

4Depanment of Physical Therapy for Cardiovascular, Respiratory Disorder, and Geriatrics, Faculty of Physical Therapy, Cairo University,
Cairo, Egypt (permanent). And Associate prof. at faculty of medical rehab science, Taibah University Egypt

5Department Internal Medicine, Kasr Alaini, Faculty Medicine, Cairo University Egypt

5 RESEARCH ARTICLE BIOSCIENCE RESEARCH, 2018 15(3):1456-1461. OPEN ACCESS Free Full 1
Preliminary studies to clarify the relationship between potassium
sulphate fertilizer and peach fly Bacterocera zonata ( Saunder)

infestations in citrus plantations.
Salem S. A.'; EI-Kholy, M.Y.1>2 and A. M. E. Abd-El Salam!

lDepartment of Pests and Plant Protection, National Research Center, Dokki, Cairo, Egypt*
2Department of Biology, College of Science, Jouf University , Sakaka, Jouf, Kingdom of Saudi Arabia.

6 RESEARCH ARTICLE BIOSCIENCE RESEARCH, 2018 15(3): 1462-1471. OPEN ACCESS Free Full 1
A correct combination of pruning, spacing and organic fertilizer
improve development and quality of fruit in watermelon cultivar:

Case of Ecuadorian littoral

Julio Muﬁoz-Rengifol’2’3¢;Ronald Villamar-Torresl"‘q’;J ohn Molina-Villamar! ’5’6; Luz Garcia
Cruzaty7;Bolier Torres N avarrete8’9;Bella Crespo Moncadal’m; Jessenia Castro Olaya7;Alexis
Matute Matutels!1; Diego Ortega-Guevaralz; and Seyed Mehdi Jazayeri 13

Igecretaria Nacional de Educacion Superior, Ciencia, Tecnologia e Innovacion del Ecuador (SENESCYT), Whymper E7-37 y Alpallana,
EC170516, Quito - Ecuador.

2 Departamento Ciencias de la tierra, Universidad Estatal Amazonica, Km. 21/2 via Puyo - Tena (Paso Lateral) EC160150, Puyo - Ecuador.

3 Departament d” Ecologia, Universitat d Alacant, Carretera San Vicente del Raspeig s/n, 03690, Alicante — Spain.

4 Université de Montpellier, 163 rue Auguste Broussonnet — 34090 Montpellier - France.

5 Departamento de Ecologia, Universidad de Barcelona, Gran Via de les Corts Catalanes, 585 08007, Barcelona - Spain.

6 Instituto de Investigacion Cientifica y Desarrollo Tecnologico (INCYT). Universidad Estatal Peninsula de Santa Elena. Avda. principal,
EC240150, La Libertad, Santa Elena — Ecuador

7 Facultad de Ingenieria Agrondémica. Universidad Técnica de Manabi. Campus Experimental “La Teodomira”, km 13 '2 via Santa Ana,
EC131301, Santa Ana - Ecuador.

8 Departamento Ciencias de la vida, Universidad Estatal Amazonica, Km. 21/2 via Puyo - Tena (Paso Lateral) EC160150, Puyo - Ecuador.

9 Institute of Forest Management, Department of Ecology and Ecosystem Management, TUM School of Life Sciences Weihenstephan,
Technische Universitit Miinchen,85354, Freising - Germany.

10, cultad de Educacion Técnica para el desarrollo, Universidad Catélica de Santiago de Guayaquil. Av. Pdte. Carlos Julio Arosemena Tola,
EC090615, Guayaquil — Ecuador.

Mpjant Molecular Biology and Biotechnology Unit, Plant Sciences Institute B22, University of Liege, Sart Tilman, 4000, Liege - Belgium.
leniversidad Técnica Estatal de Quevedo, Km 11/2 via Quevedo — Santo Domingo de los Tsachilas, EC120501, Quevedo - Ecuador.
13Depar‘(amento de Biologia, Universidad Nacional de Colombia, Carrera 30#45-03Edif. 476, Bogota D.C. - Colombia.

7 RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1472-1479. OPEN ACCESS\ Free Full 1
GCMS analysis of bioactive compounds in n-hexane, ethyl acetate, and
methanol extract of Piper betle L. var. nigra.
1y unairiah, !Ni’matuzahroh and 2Lilis Sulistyorini
lDepanment of Biology, Faculty of Science and Technology, Airlangga University, Indonesia
2Fa(:ulty of Public Health, Airlangga University, Indonesia

8 RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1480-1486 OPEN ACCESS Free Full T
Eco-friendly dyeing of wool and silk fabrics using mixed synthesized
acid and natural dyes and antibacterial activity for the dyed fabrics
Fatma A. Mohamed !>
lDepanmem of Dyeing & Printing and Textile Auxiliaries, Textile Research Division, National Research Centre, 12622 Dokki, Cairo, Egypt
2Al-Qunfudah Center for Scientific Research (QCSR), Chemistry Department, Al-Qunfudah University College, Umm A-Qura
University, Kingdom of Saudi Arabia.

9 RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1487-1493. OPEN ACCESS Free Full 1
Iron chelation ability and hematological effect of sappan wood
(caesalpinia sappan, 1.) Extract tablet on iron overload condition of rats
Ratu Safitri! and Ani Melani Maskoen?3:4*

IDepartmenl of Biology, Faculty of Mathematics and Natural Sciences, Universitas Padjadjaran.
J1. Raya Bandung - Sumedang Km-21, 45363, Jatinangor, Sumedang West Java, Indonesia
2Faculty of Dentististry, Universitas Padjadjaran.Jl. Raya Bandung -Sumedang KM 21, Jatinangor 45363. Sumedang
West Java, Indonesia
3Laboratory of Molecular Genetics, Faculty of Medicine, Universitas Padjadjaran, Jatinangor 45363. Sumedang West
Java, Indonesia
4Departmem of Biochemistry and Molecular Biology, Faculty of Medicine, Universitas Padjadjaran, Jatinangor 45363.
Sumedang West Java, Ind i
10 RESEARCH ARTICLE BIOSCIENCE RESEARCH, 201815(3): 1494-1502. OPEN ACCESS Free Full 1

Assessment and evaluation of serum laminin and interleukin-6 in
schistosomiasis patients with chronic active hepatitis ¢

Tamer E. Mosal™ Hatim A. EL-Bazl’z, Ahmed S. Elharoun3’4, Khaled Hamed5’6, Ahmed M.
Asmaliz, Mostafa Abo-Zeid’

lBiochemistry Department, Genetic Engineering and Biotechnology Division, National Research Centre, Cairo, Egypt

2Clinical Biochemistry Department, Faculty of Medicine, University of Jeddah, Jeddah, Kingdom of Saudi Arabia
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3Microbiology and Immunology Department, Faculty of Medicine, Menoufia University, Menoufia, Egypt
4Microbiology and Immunology Department, Faculty of Medicine, University of Jeddah, Jeddah, Kingdom of Saudi Arabia

5Clinical Genetics Department, Human Genetics & Genome Research Division, National Research
Centre, Cairo, Egypt

Opediatrics Department, Faculty of Medicine, University of Jeddah, Jeddah, Kingdom of Saudi Arabia

7Gastmcntcrology Center, Faculty of Medicine, Mansoura University, Mansoura, Egypt.

11 RESEARCH ARTICLE BIOSCIENCE RESEARCH, 201815(3):1503-1510 OPEN ACCESS Free Full 1
Effects of re-feeding on metabolic fuels and enzyme activities in
starved Broadhead catfish (Clarias macrocephalus Gunther, 1864)
Rattanasuda Chaiyachatel, Bundit Yuangsoil, Thongchai Champasril, Chamaiporn Champasri2 and
Siripavee Charoenwattanasakl-*
lDepanment of Fisheries, Faculty of Agriculture, Khon Kaen University, 40002, Khon Kaen, Thailand
2Department of Biochemistry, Faculty of Science, Khon Kaen University, 40002, Khon Kaen, Thailand

12 RESEARCH ARTICLE BIOSCIENCE RESEARCH, 201815(3): 15011-1519. OPEN ACCESS Free Full 1
Nutritional and sensory evaluation of the ginger emulsion
sausage production from Pangasius bocourti
Ananya Simmalee, Bundit Yuangsoi, Sutee Wongmaneeprateep and Siripavee Charoenwattanasak*

Department of Fisheries, Faculty of Agriculture, Khon Kaen University, 40002 Thailand

13 RESEARCH ARTICLE BIOSCIENCE RESEARCH, 201815(3):1520-1527. OPEN ACCESS Free Full 1
Effect of bokashi fertilizer on growth and yield of local maize from muna island under net house treatment in west muna
southeast sulawesi, indonesia
Resmanl, Muhammad Tufaila! Azhar Ansiz, Halimz, Makmur Jaya Arma? and Wa Ode Harlis®
IDeparlmem of Soil Science, Faculty of Agriculture, Halu Oleo University, Southeast Sulawesi, Indonesia
chpanmcnt of Agrotechnology, Faculty of Agriculture, Halu Oleo University, Southeast Sulawesi, Indonesia
3Depanmem of Biology, Faculty of Mathematics and Natural Sciences, Halu Oleo University, Southeast Sulawesi, Indonesia

14 RESEARCH ARTICLE BIOSCIENCE RESEARCH, 201815(3):1528-1541. OPEN ACCESS Free Full 1
Chemical constituents and yield ofSimmondsia chinensis plants as
affected by foliar application of gibberellic acid and zinc sulphate
Amira K. G. Atteyal, Esmail A. E. Genaidy2 and Hamdy. A. Zahran3
THorticulture Department, Faculty of Agricultural, Damanhour University, Egypt.
2Pomology Department, Agricultural and Biological Research Division, National Research Centre, 12622 Dokki, Egypt.
3Depanment of Fats and Oils, Food Industries and Nutrition Division, National Research Centre, 12622 Dokki, Egypt

15 RESEARCH ARTICLE BIOSCIENCE RESEARCH, 201815(3):1542-1558. OPEN ACCESS Free Full 1
Impact of actosol and yeast extract on productivity and essential oil
constituents of Zinnia elegans plants
Amira K. G. Atteya'” and Abd El-Nasser G. El Gendy?

Horticulture Department, Faculty of Agricultural, Damanhour University, Egypt.
2Medicinal and Aromatic Plants Research Department, National Research Centre, Dokki, 12622, Cairo, Egypt

16 RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1559-1567 OPEN ACCESS Free Full 1
Amino acid sequences of local isolates of Duck Hepatitis Virus A type
1 (DHAV-1) in Egypt
Hanaa A. El-Samadony!, Hoda M. Mekky?" and Khaled M. Mahgoub?

! Animal Health Research Institute, Poultry Diseases and Research Department, Virological Unit, Dokki, Giza, Egypt.
2Department of Poultry Di Veterinary Research Division, National Research Centre, P.O. 12622 Dokki, Giza, Egypt.

17 RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1568-1574 OPEN ACCESS Free Full 1
Construction and testing of job satisfaction of physical therapist
questionnaire
Dina Mansour Tawfic, Wadida Hassan Elsayed and Magda Gaid Sedhom
Department of Basic Science, Faculty of Physical Therapy, Cairo University, Egypt.

18 RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1575-1582 OPEN ACCESS Free Full 1
Sugar manufacturingprocess :risk analysis and mitigation using fuzzy
fmea and fuzzy ahp method
DwiTresnaChoirul Yusuf, Imam Santoso*and Dhita Morita Ikasari
Agroindustrial Technology Department,Faculty of Agricultural Technology, Universitas Brawijaya JI. Veteran - Malang,indonesia

19 RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1583-1587 OPEN ACCESS Free Full 1
Cytokines level and oxidative damages in some egyptian patients with
alopecia areata
Sherief Mahdy Hussein!, Ragia Hany Weshahyl, Hany Ahmed Shehata!, Hanan Farouk Alyz*and
Eman Refaat Youness®
lDepartmem of Dermatology, National Research Centre, Cairo University, Cairo, Egypt
2Therapeutix: Chemistry Department, National Research Centre,Dokki, Giza,P.O. 12622,Egypt
3Medical Biochemistry Department, National Research Centre,Dokki, Giza,P.O. 12622, Egypt

20 RESEARCH ARTICLE BIOSCIENCE RESEARCH, 201815(3):1588-1600. OPEN ACCESS Free Full 1
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Anti-Ulcerogenic Impact of Cannabis Extract On Experimental Induced
Gastric Ulcer
Neveen Salem1> 2* and Marwa El-Shamarka?

1Narcolics, Ergogenic Aids and Poisons Department, Medical Research Division, National Research Centre, Cairo, Egypt.

2Biochemistry Department, Faculty of Science, Al Faisalia, King Abdulaziz University, Jeddah, Saudi Arabia.

21 RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1601-1609. OPEN ACCESS Free Full 1
Effect of Aerobic Exercise on Depression and Insomnia in Egyptian
Geriatrics Parkinson's Population
Tamer 1. Abo Elyazedl, Islam Mahmoud Abd-allah Al-AzabZ, Moataz Mohamed El Semaryz,
Moshref A3, Sally Said Abd-Elhamed? and Amira Mohamed E1 Gendy5
lPhysical Therapy for Internal Medicine Department, Faculty of Physical Therapy, Beni-Suef University, Egypt
2Physical Therapy for Neuromuscular disorder and its Surgery Department, Faculty of Physical Therapy, Cairo University, Egypt
3Psychiatry Department, Faculty of Medicine (Boys), Al-Azhar University, Egypt
“Internal Medicine Department, Faculty of Medicine for Girls, Al-Azhar University, Egypt
5Physical Therapy for Basic Science Department, Faculty of Physical Therapy, Cairo University, Egypt
22 RESEARCH ARTICLE BIOSCIENCE RESEARCH, 201815(3):1610-1620. OPEN ACCESS Free Full 1
Modeling prediction of cation exchange capacity in saline
E]-HassaninlA.S.,Samakl,M.R,Amira,SH.Solimanl,Maghrabiz,T.and Fatma,M. Abu Elamaium?
Lnst .of African Research and Studies, Cairo Univ., Egypt.
2inst .of Soil, Water and Environment Inst., Agric. Research Center, Egypt.
23 RESEARCH ARTICLE BIOSCIENCE RESEARCH,201815(3):1621-1629 OPEN ACCESS Free Full 1
Application of new models on concentration heavy metal in soil
El-Hassanin, A.S.!, Amira, Sh. Soliman!, Maghraby, T.2 and Nashwa, M. El-Sheikh?
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Black betel (Piper betle L. var nigra) is one of endemic Piperaceae species in Indonesia. So far, few
information was available about its bioactive compounds content. Thus, this study was designed to
identify bioactive compounds contained in n-hexane, ethyl acetate, and methanol extract of P. betle L.
var. Nigra leaves. Symplicia of black betel was extracted from the leaves using three types of solvent,
before being analyzed of its compound types and amounts using Gas Chromatography Mass Spectra
(GCMS). Result showed that three main components found in n-hexane extract were 1-pentene
(22.57%), 3-butenoic acid (18.29%), and furan (16.83%). Three main components of ethyl acetate
extract were acetic acid (58.35%), methylamine (21.5%), and acetic acid (15.29%). In the other hand,
methanol extract contained three main components of methylamine (85.08%), acetic acid (4.78%), and
pyridine (0.21%).

Keywords: Piper betle L. var Nigra, GCMS

INTRODUCTION hispidum from Central America and South

Piper is the largest genus comprising the
Piperaceae family, consisting of 1000-2000
species distributed in tropical and subtropical area
(Santos et al.,, 2001; Guimarales et al., 2006;
Ghosh et al, 2014). Plants in Piperaceae
contained various secondary metabolites, such as
monoterpene, diterpene, phenylpropanoids,
sesquiterpenes, alkaloids,amides, lignans,
neolignans, steroids, piperolides, flavones,
chalcones, and dihydrochalcones (Santos et al.,
2014; Roser et al., 2001; Assis et al., 2013).

Previous study on secondary metabolites
of Piper hymenophyllumcollected from Nallamala
forest, Eastern Ghats, India resulted in
compounds with bioactivity able to inhibit growth
of Salmonella typhimurium, Pseudomonas
aeruginosa, and Klebsiella pneumonia (Ratnam et
al.,, 2015). Ethnopharmacological study of Piper

America resulted in its potential as antiseptic and
medicine for skin ulcers (Flores et al.,, 2008).
Other Piper species, Piper glabratum, contained
benzoic acid which could function as antiparasite,
antiseptic, and medicine for skin ulcers (Flores et
al., 2008; Braga et al., 2001; Svetaz et al., 2010).
Meanwhile methanol extract of Piper nigrum
collected from Karayar forest, Tamil-Nadu, was
found to have larvicide effect against Aedes
aegepty larvae (Escaline et al., 2015).

Secondary metabolites derived from Piper
longum, Piper betle, and Piper cubeba had
bioactivity as insecticide against fleas and
mosquitos (Lee, 2005). Leaf extract of Piper betle
was found to have high level of antioxidant activity
(Battacharya et al., 2005), and potential to treat
hypertension, heart, and respiratory disease
(Nalina and Rahim, 2007). In the other hand,
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essential oil extracted from Piper cubataonum
possessed anti-proliferative activity (Santos et al.,
2014).

Black betel is one member of Piperaceae
family known to have a number of benefits and
prospects for further development. So far, few
information is available on the bioactive
compounds content of this plant. Thus, this study
was aimed to identify bioactive compounds of n-
hexane, ethyl acetate, and methanol extracts of
black betel leaf.

MATERIALS AND METHODS

Plant Materials and Extraction

Leaves of Piper betle L. var nigra were collected
from Flower Market, Kayoon Surabaya. Leaves
were first washed and air-dried. Next, black betel
leaves were blended into powder. As much as
88.5 g of leaf powder was divided into 3 parts of
29.5 g respectively. Each part was then
macerated by dissolving it into either n-hexane,
ethyl acetate, or methanol. Maceration was
performed for three days, repeated three times.
Each step of maceration used 500 ml of solvent,
thus total of 1500 ml of respective solvent was
used.

GCMS Analysis

Each extract was analyzed for content compound
types and amounts using Gas Chromatography
Mass Spectra (GCMS) method. Identification of
compounds in the extract was performed using
GCMS (Agilent 6890 A). As much as 1 ul of each
extract sample was injected. GC detector used
was MSD Agilent 5973 Inert. GC condition applied
was flow acceleration of 1.3 ml/minute,
temperature 2800°C, detector AUX temperature
2800°C, MS Source 2300°C, MS Quadrupole
1500°C. 5% Phenyl metal siloxane was used as
stationary phase in analysis while helium ultrapure
gas was used as mobile phase. Column type was
capillary HP 5 with column size of 30 um x 320
pm x 0.25 pm.

RESULTS

Result of GCMS analysis of black betel leaves
n-hexane, ethyl acetate, and methanol extracts
was presented in Figure 1, 2, and 3, and Table 1,
2, and 3 respectively. GC analysis of n-hexane
extract showed 53 peaks indicated that it
contained about 53 compounds. Chromatogram
profile of black betel leaves n-hexane extract was
presented in Fig.1, while compounds identified
from it were listed in Table 1.

Tablel. Chemical compounds identified from
black betel leaves n-hexaneextract

Peak RT Area (%) Phytocomponent

1 1.11 8.10 Methylamine

2 1.19 0.02 Pentane

3 1.24 0.06 Butane

4 1.30 16.83 Furan

5 1.33 18.29 3-Butenoic acid

6 1.36 16.02 2-Methylpropenoic acid

7 1.37 14.13 1-Hexene

8 1.47 22.57 1-Pentene

9 1.56 0.06 Pentane

10 1.61 3.21 Cyclohexane

11 1.65 0.09 3-methylhexane

12 1.71 0.02 Tridecane

13 1.73 0.01 Cyclopentane

14 1.79 0.02 Heptane

15 1.88 0.00 Furan

16 1.97 0.02 Cyclohexane

17 2.02 0.02 2-Pentanol

18 2.21 0.02 3-Pentanol

19 2.39 0.01 Methylbenzene

20 2.46 0.01 2-Penten

21 2.60 0.01 3-Hexanone

22 2.66 0.08 Cyclopentanol

23 2.72 0.02 3-Hexanol

24 2.79 0.02 2-Hexanol

25 3.56 0.02 Cyclopentanol

26 3.66 0.01 Cyclopentanone

27 4.78 0.01 1-Butanamine

28 5.50 0.01 Silane

29 5.99 0.01 3-pentanol

30 6.15 0.02 1,3-Cyclohexadiene

31 7.16 0.01 3-butenyl pentyl

32 7.29 0.02 Pyridine

33 7.73 0.01 Propane

34 7.95 0.00 3-Butenamide

35 8.39 0.00 Benzene

36 8.55 0.01 Z-Ocimene

37 9.05 0.00 Methyl ester

38 9.21 0.00 1,3-Dioxolane

39 9.93 0.00 Dipropylamine

40 10.04 0.02 Myrcene

41 10.38 0.00 1-Methylamino-propylamine

42 11.78 0.00 3-butenamide

43 13.20 0.00 Oxetane

44 13.28 0.00 Piperazine

45 14.99 0.01 1,3-Cyclopentadiene

46 15.98 0.00 1-Bromoadamantane

47 16.20 0.00 Benzoin

48 16.73 0.00 Homarine

49 17.04 0.00 Benzyl alcohol

50 20.68 0.03 Tridecanoic acid

51 22.38 0.04 Cyclohexane

52 22.45 0.07 Cyclohexene
2-Aminoacetamide

53 22.12 0.01 hydrochloride

Three main components contained were 1-
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pentene (22.57%), 3-butenoic acid (18.29%), and
furan (16.83%) (Table 1).Based on GC analysis,

Table 3. Chemical compounds identified from
black betel leaves methanol extract

ethyl acetate extract of black betel leaves resulted Peak RT Area (%) Phytocomponent
in 36 peaks, indicating that about 36 chemical 1 1.03 0.13 Carbonic acid
. L 2 1,05 8.52 Methyloamina
compounds was contained in it. Chromatogram 3 191 85.08 Methylamine
profile of this extract was presented in Fig 2, while 2 125 019 Ethyl alcohol
compounds were listed in Table 2. This extract 5 1.29 0.05 Ethylamine
contained three main components of acetic acid 6 1.35 0.13 Boric acid
(58.35%), methylamine (21.15%), and acetic acid L 1.39 4.78 Acetic acid
(15.29%) (Table 2). 8 1.54 0.03 Formic acid
. . o 9 1.73 0.01 Semicarbazide
Table 2. Chemical compounds identified from 10 186 001 Diisopropylamine
black betel leaves ethyl acetate extract 11 1.97 0.00 Acetic acid
Peak RT Area (%) Phyto component 12 2.29 0.03 2,2-Dimethoxybutane
1 1.11 21.15 Methylamine-D2 13 2.35 0.04 2,2-Dimethoxybutane
2 1.16 1.84 Ethanol 14 6.13 0.16 2-Picoline
3 1.24 0.05 Acetic acid 15 7.29 0.21 Pyridine
4 1.29 0.10 Pentane 16 7.76 0.01 Myrcene
5 1.32 0.15 Pentane 17 7.94 0.01 Undecane
6 1.36 0.16 Hexane 18 8.57 0.03 Cyclobutane
7 1.42 58.35 Acetic acid 19 10.05 0.06 Myrcene
8 1.47 15.29 Acetic acid 20 10.48 0.03 Hydrazine
9 1.50 2.05 Acetic acid 21 13.20 0.01 2-Dodecanone
10 1.61 0.06 Acetic acid 22 13.86 0.01 1-Methylene-2-
11 1.78 0.00 Ethanol vinylcyclopentane
12 1.88 0.42 Propanoic acid 23 14.40 0.02 1,2-Dimethylbenzene
13 2.11 0.02 2-Pentanone 24 14.59 0.02 Cyclopentene
14 4.01 0.01 Aethylbenzol 25 14.91 0.00 Ethyl oxamate
15 4.21 0.03 p-Xylene 26 14.99 0.08 3-Methylene
16 4.89 0.01 p-Xylene 27 15.11 0.01 Propanenitrile
17 6.15 0.06 Cyclopropene 28 15.43 0.01 7-Methylene
18 7.29 0.07 Pyridine 29 15.71 0.01 7-Methylenenorcarane
19 1.74 0.00 Methylester 30 15.78 0.01 p-Xylene
20 8.56 0.01 1,4-Pentadiene 31 15.94 0.01 1H-Pyrrole
21 10.04 0.02 Pyridine 32 15.98 0.04 Pyridine
22 12.48 0.00 Acetic acid 33 16.09 0.01 1-Hydroxymethyl-2
23 13.20 0.00 1-Propanaminium -methyl-4-cyclohexene
24 14.40 0.00 Methyl L-alaninate 34 16.21 0.02 para-Xylene
25 14.59 0.01 Urea 35 16.29 0.01 Cycloprophylcarbinol
26 14.99 0.03 7-Methylenenorcarane 36 16.38 0.01 Pyridine
27 15.12 0.00 Amphetamine 37 16.67 0.01 Urea
28 15.78 0.00 Benzeneethanol 38 16.73 0.03 Myrcene
29 15.98 0.02 Pyridine 39 17.04 0.03 Cyclopentane
30 16.09 0.00 1-Propanol 40 17.83 0.01 Tetrahydro-
31 16.20 0.01 Hydroxylamine 41 18.91 0.01 Propanedioic acid
32 16.74 0.01 Cyclopropane 42 19.78 0.01 2,7-Octadiene
33 17.04 0.01 Delta6-bicyclo 43 19.86 0.00 3-Piperidinol
34 19.78 0.01 5-hydroxylinalol 44 20.23 0.01 Piperazine
35 20.04 0.00 Propanamide 45 20.63 0.01 Propanamide
36 20.23 0.01 2,4-Hexadiene 46 20.68 0.01 Diazene
47 21.02 0.01 Tetradecane
Based on GC analysis, from methanol 48 | 21.64 0.02 Methylimidazole
extract of black betel leaves, 58 peaks were able gg g;g 8'82 Cgrigsg::;iigd
to be identified, representing about 58 types of 01 5239 0.02 1,2-Epoxy-1-
chemical compound. Chromatogram profile of vinylcyclododecene
methanol extract was presented in Fig. 3, while 52 22.45 0.02 1,3-Cyclooctadiene
compounds were listed in Table 3. Three main 53 | 22.59 0.01 Ho-trienol
components identified form this extract including gg ;g';i 8'88 4_Czﬁﬁﬁfiggge
methylamine (85.08%), acetic acid (4.78%), and 56 53.32 0.00 Dioxolan
pyridine (0.21%) (Table 3). 57 23.33 0.00 Formamide
58 25.58 0.01 Propanamide
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Figure 3. Chromatogram profile of black betel leaves methanol extract

DISCUSSION

Based on result of analysis, compounds
contained in the three extract of Piper betle were
different from compounds found on other species
of Piperaceae family.Piper longum contained
piplartine (first amide) that was found to possess
various pharmacological activities (Bezzera et al.,
2013). Amide isolated from Piper species
including piperine, piperiline, pellitorine, pipercide
and guinensine which had insecticide property
(Kwute et al., 2013). Piper arboretum and Piper
divaricatum contained safrole, while Piper
caldense, Piper marginatum, Piper tuberculatum,
Piper aduncum were found to contain dillapiole
(Paz et al., 2017).

N-hexane extract of Piper betle L. var nigra
contained 1-pentene, 3-butenoic acid, and furan.
This was different from n-hexane extract of Piper
betle leaf stalk collected from Kolkata, India. The
extract was found to contain 3 main components
of dodecanoic acid, hexadecanoic acid, and
tetradecanoic acid (Dwivedi et al., 2010). 1-
pentene belong to alkene or olefin group, which is
unsaturated hydrocarbon and volatile compounds
(Oleivera et al., 2009). 1-pentenehad also been
found from Ficuscaricaleaf extract (Oleivera et al.,
2010). This volatile compound had several
biological functions. Volatile compounds isolated

from Mindium laevigatum had antioxidative, anti-
microbial, and cytotoxic properties (Ebrahimabadi
et al., 2016). Other plants containing volatile
compounds which could function as antioxidant
including Chamerion angustifolium(Kaskoniene et
al., 2016); Myrtus communis (Serreli et al., 2017);
bee pollen (Fatrcova-Sramkova et al., 2015).

In addition, some volatile compounds had also
been found to have antimicrobial property (Singh,
2011; Fialho et al., 2011). Several kind of plants
which contained volatile compounds and had
antimicrobial property were Muscodor albus
(Strobel et al., 2001); Mansoa difficilis (Guilhon et
al., 2012); Pinusdensiflora (Park and Lee, 2012).
Other compound contained in n-hexane extract
was 3-butenoic acid. Butenoic acid possessed
antiproliferative activity (Todorovic et al., 2013).
Another compound extracted was furan, which
was an organic compound, belong to aromatic
heterocyclic which have ring structure with 1 O
atom and 4 C atoms. Furan was colorless,
volatile, and toxic (Anupam et al, 2011).
Biological function of furan including antibacteria,
(Choi, 2008), anticonvulsan (Abdel-Wahab, 2009),
antinociceptive (Abdel-Wahab, 2009), antifungi
(Abdel Aziz, 2009), antitumor, and antiviral (Galal,
2009).

Compared to other Piper species, compounds
extracted in previous studies was clearly different
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from in this study. Piper hispidum extract
contained 29.0% monoterpene component, while
main component of Piper cernuum were J3-
elemene (11.6%) and epicubebol (13.1%). The
man components of Piper glabratum were pB-
caryophyllene (14.6%) and longiborneol
(12.0%).Piper hispidum also contained khusimene
(12.1%) and y-cadinene (13.2%) (Assis et al.,
2013). Composition of essential oil derived from
Piper hymenophyllum consisted of E-phytol
(21.87%), dihydroterpineol (17.42%) and a-
terpineol (13.93%) (Ratnam et al., 2015).

Acetic acid is one of the simplest form of
carboxylic acids, which have antibacterial property
against Pseudomonas aeruginosa,
Acinetobacterbaumannii, Pseudomonas mirabilis,
Staphylococcus aureus, and Klebsiella
pneumonia (Halstead et al., 2015). Meanwhile
methylamine is an organic compound with
chemical formula of CHsNH2. This compound had
activity as anti-microbe (Patel et al., 2016; El
Wahab, 2012). Methanol extract of Piper nigrum
leaves was found to have 3 main components;
thymol (20.77%), elemene (10.42%), and
octadecanoic acid (6.98%) (Escaline et al., 2015).

One of the compounds contained in black
betel methanol extract was pyridine. Pyridine is a
heterocyclic compound with shape of simple
aromatic ring and chemical formula of CsHsN. This
compound was found to have important role in
drug production. Pyridine had a wide variety of
biological activity, such as anti-inflammatory
(Pettus et al., 2013), analgesic (Sladowska,
1998), anti hipersensitive (Hoffmann, 1983),
antihistaminic (Gore, 2008), antidiabetic (Mylari,
1998), anticancer (Kaizerman, 2010.),
antimicrobial (Elassar, 2008), and central nervous
system activities (Mitchinson et al., 2006)

CONCLUSION

Main components contained in n-hexane of Piper
betle L. var Nigra were 1l-pentene (22.57%), 3-
butenoic acid (18.29%), and furan (16.83%). Ethyl
acetate extract had three main components of
acetic acid (58.35%), methylamine (21.5%), and
acetic acid (15.29%). Methanol extract of black
betel leaves contained three main components of
methylamine (85.08%), acetic acid (4.78%), and
pyridine (0.21%).
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