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ABSTRACT 

Eugenia palembanica plant from the Myrtaceae family was studied in order to know some of its 

chemical components and the cytotoxicity level on the brine shrimps, Artemia salina. Extraction with 

cyc1ohexane, chloroform and ethanol solvent gave 0.94 g (0.94%),0.96 g (0.96%) and 4.80 g (4.80%) 

crude extract respectively. The crude sample of cyc1ohexane, chloroform and ethanol gave 3, 8 and 7 

spots on the Thin Layer Chromatography plate (TLC). Most of the fractionated compound in the 

present study shows the presence of carbonyl group and an almost pure compound is suspected to be 

of chalcone because of the bright yellow spot on TLC plate and showed the presences of carbonyl 

group analyzed by Fourier Transformed Infrared Spectrometer and flavonoid pattern in Ultra Violet 

Visible Spectrometer. A very low cytotoxicity with Artemia salina was observed for all the crude 

extracts. 

Key words: Eugenia palembanica, Myrtaceae, Artemia salina, chalcone 

ABSTRAK 

Eueenia palembanica dari famili Myrtaceae telah diselidik bagi mengenalpasti sebatian komponent 

kimia yamg wujud dan menentukan tahap ketoksikkan atas anak udang, Artemia salina. 

Pengekstrakan dengan pelarut sikloheksana. klorofom dan etanol memberi hasil 0.94 g (0.94%), 0.96 

g (0.96%) and 4.80 g (4.80%) ekstrak kasar masing-masing. Ekstrak kasar sikloheksana, klorofom 

dan etanol menunjukkan 3, 8 dan 7 tompok pada analisis kepingan kromatograji lapisan nipis. 

Kebanyakkanfraksi-fraksi komponen menunjukkan kehadiran kumpulan karbonU dan satufraksi yang 

hampir tulen berkemungkinan adalah sebatian kalkon kerana ia menunjukkan tompok kuning cerah 

pada kepingan TLC ber erta keputusan positijuntuk kumpulan karbonU melalui analisis Infra merah 

transform fourier dan corak kumpulan flavonoid melalui analisis cahaya nampak. Kesitoksikan yang 

sangat rendah diperhatikan dengan Artemia salina dalam kesemua ekstrak kasar. 

Kala nci: EU'lenia palembanica, Myrtaceae, Artemia salina. kalkon 

vlll 
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CHAPTER I 

INTRODUCTION 

Plants are major production source for vanous types of medicines, drugs and health 

supplements. Therefore plants are intensively and carefully studied whether they possess any 

biologically active compound and to be used to cure diseases or even increase the therapeutic 

effects of current medicines. Plants from the Myrtaceae family have been known for having 

medicinal properties. Eugenia is one of the genus in this family known to exhibit medicinal 

values. Among Eugenia spp. is reported to have medicinal as tabulated in Table 1.1 to 1.3 

includes E. caryophyllata, E. uniflora and E. jambos (Grover et aI., 2000). Since there are no 

reports on it as to our knowledge, Eugenia palembanica (Figure 1.1) was chosen in this study 

because it is suspected to possess similar medicinal properties. The objectives of this research 

are to study its cytotoxicity level of its crude extract, its chemical components and if possible 

to identify and elucidate the chemical structure of the isolated component. 

a b 


Figure 1.1 Picture ofEugenia palembanica plant (a) and fruit (b) (Lai, 2003). 
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The plant was extracted with cyclohexane and followed by chloroform and fmally with 

ethanol solvent. The crude was tested for cytotoxicity using Artemia salina and analyzed for 

the components with thin layer chromatography. The fractionations were done using column 

chromatography and the separated components were analyzed with the assistance of other 

instruments like FTIR and UV-Vis. 
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1.1 Literature Review 

The types of Myrtaceae plants are inclusive of gum tree, guava, clove and allspice. Myrtaceae 

is a dicotyledon plant and appears as trees or shrubs with white or pink flowers that range 

from small to medium sized with 4-5 petals and fruits usually berry, drupe or loculicidal 

capsule. The leaves are opposite or alternatively arranged, fmely dotted with oil-glands and 

mostly with intramarginal nerve while the seeds are either small or large and one to many 

(Kochummen, 1978). 

Myrtaceae plants are found throughout the warm-climate tropics and sUbtropics regions and 

mainly in Australia (Kochummen, 1978) and Neotropics (Myrtaceae, 2005a). There are about 

140 genera (Myrtaceae, 2005b) and 3,000 species but only 9 genera and 210 species in 

Malaysia, which is located from lowland to mountain forests (Kochummen, 1978). This 

family has a typical feature that also shares with the Rutaceae family, that is the existence of 

tiny, dot like oil glands all over the soft tissues of the plant and are visible either on the 

underside of the leaves that looks like dark spots or when placed to the light as pellucid dots 

(Kochummen, 1978). 

Myrtaceae itself have a unique appearance that is the phloem found in the pith inside the 

xylem and as well as outside not like other plants just outside to differentiate them from other 

plants. There are a number of important commercial usages. For example, act as oil producing 

glands, its flowers, timbers (Eucalyptus) and as some edible fruits like guava from Psidium 

ajava (Kochummen, 1978). Many plants from this family have been used as medicine as 

we 
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. 

For example, 1,8-cineole (1) derived from leaves of Eucalyptus globulus has been used as 

expectorant (Roberrs and Tyler, 2000). The oil of Melaleuca alternifolia 'tea tree' has 

organoleptic properties, used as antimicrobial (Homer, 2000) and antiseptic (Lee et aI., 2002). 

The isolated compound terpinen-4-01 (2) has been use to treat cuts, abrasion, burns, insect 

bites, athlete's foot and germicidal activity (Roberrs and Tyler, 2000). a-Terpineol (3) of 

Eucalyptus radiate act as anti-infectious (Baudoux, 2005) while barks, leaves and roots from 

Syzgium cordatum (Hochst.) (Musabayane et aI., 2005) has been used for treatment of 

tuberculosis, diarrhea and stomachache. 

1 2 3 

Eugenia or Kelat are example of the species found from the Myrtaceae family. Eugenia 

species is considered a genus of shrubs, medium sized to large trees and also as a flowering 

plant where on rare occasion it blooms tiny white flowers with 4-5 petals and bear colorful 

fruits commonly 1-2 seeded. The leaves are usually simple, oppositely arranged and has 

obvious intramarginal nerve, grey-brown to red-brown bark while its inner bark is pink to 

deep-red color and pinkish brown, deep-red, pale-yellow or pale white sapwood 

(Kochurrunen, 1978). 

This plant is distributed in the tropics and sUbtropics largely in tropical America (Riffle, 1998) 

approximately 3,000 species (Mahmoud et aI., 2001). Example ofspecies like E. untflora 

4 



(Surinam cherry) in Eastern Brazil and adjacent Surinam and French Guiana, E. aggregate 

native to Brazil, Colombia and as well as Ecuador while E. axillaries and E. confuse is native 

to Southern Florida, Bahamas and West India (Riffle, 1998). In Malaysia itself, there are 

193 species known and therefore the biggest genus in Malaysia (Kochummen, 1973) and but 

only 127 species has been defmitely identified (Lim, 1984). Other 66 new species have been 

given numerals until positive identification is given (Kochummen 1973, 1978). Some of the 

species found in Malaysia include E. cerina, E. kiahii, E. longijlora, E. pseudocrenulata, 

E. pseudosubtilis, and E. vivens (Lim, 1984). They are located in all parts from high tide 

levels to the summit of Gunung Tahan, by and large in secondary jungle, a few limestone and 

lowland (Kochumrnen, 1973, 1978; Lim, 1984). These species has been used by Malay 

community as food consumption for example like fruits, jambu mawar (E. jambos); spices 

like clove or chingkeh (E. caryophyl/ata); timbers and as a source for tanning material 

(Kochummen, 1978). 

Actually Kelat or kayu kelat refers to the name for most wild species that have small or 

inedible fruits, to its astringent bark and indication of the flower or fruits color and nature to 

the bark. Kelat i aJso a Standard Malaysian Name for timber of Eugenia species and 

synonyms of timber in Peninsular Malaysia are also known as keriang and jambu 

(Lim, 1984). This kelat species is spread out from the Indo-Malayan and extending to Western 

Pacific and it is reported that 50 to 150 species have been found in this region (Chudnoff, 

1984). The other common names for kelat in Malaysia are obah (Sarawak) and obar (Sabah), 

makaasim (Philippines},jaman (India), mao (Thailand) and thabye (Myanmar). It is normally 

small to medium-sized tree with the height of 40-90 feet and diameter of the trunk is 

inches (Chudnoff, 1984). 
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Ke/at is categorized as medium hardwood with an air dry density of in the range of 

640 kglm3 to 960 kglm3
, a very slow drying timber and takes about 5 to 10 months to air dry 

boards of 15 mm and 40 mm respectively (Lim, 1984). It also has other usage besides timber 

which includes posts, beams and other form of medium construction. For example, ke/at 

samak for toughening fishing nets and lines and its bark for dyeing sails and cotton fabrics 

and Ice/at gelam and kelat tikus as caulking boats (Kochummen, 1978). Beside that, the Malay 

community serves some very young Eugenia leaves as ulam known as kelat nasi-nasi. 

At times, some of its leaves have been used externally in medicinal baths for rheumatism 

(Burkill, 1935). 

E. palembanica fal ls under kelat category. The leaves of E. palembanica are olive brown to 

black and apex acute. The other name is Syzygium palembanicum (Turner, 1995). This plant is 

native to Palembang, Sumatra (Kochummen, 1978). E. palembanica is distributed at the 

lowlands to mountain forest including coast from Terengganu to Singapore, Sumatra, Borneo 

(Burkill, 1935; Kochummen, 1978) and Myanmar (Kochummen, 1978). It is a medium sized 

tree about 24 m in height and 150 cm girth, yellow brown sapwood, warm brown and smooth 

to flaky bark while the inner bark is dark red in color (Kochummen, 1978). The leaves are 

ovate oblong to elliptic oblong and flower of unequal lobes of 4 and 2 cm diameter of fruit 

globose (Kochummen, 1978). The timber is considered quite heavy, hard and its bark has 

SpecIes including their volatile oils are very well known for their medicinal 

perties (Table 1.1 to 1.3). E. caryophy/lata for example has been used as toothache remedy 

urgbolami et aI., 1999) and aphrodisiac (Burkill, 1935; Tajuddin et aI., 2003) like the 
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Eurycoma longifolia 'tongkat Ali' and Labisia pumila 'kacip Fatimah '. E. jambolana has 

anti-bacterial and anti-inflammatory properties recorded by Ravi et aI., (2004, 2005), 

antihypertensive agent from E. uniflora (Consolini et aI., 1999) and the young leaves add with 

alcoholic and extract flavored with leaves and fruits has been used to treat disorder of stomach 

(Burkill, 1935). 

Table 1.1 Reported medicinal properties of some Eugenia species according to Burkill (1935). 

Species Plant parts Medicinal properties 
E.acuminatissima barks astringent 
E. caryophyllata cloves aromatic stimulant, anti-spasmodic 

carminative 
powdered cloves childbirth 
fruits aphrodisiac 
fruits + roots ofmoringa flatulence, colic 
poultices aching heads 

E. cumini powdered seeds diabetes, diarrhea, dysentery, antidote in 
poisoning from nux-vomica 

barks diarrhea, diabetes, dysentery, astringent 
leaves skin complaints 

E. weeo/ata roots after childbirth, fever 
E. zeylanica whole plant stimulant, anti-rheumatic properties 

E. jambos flowers 
leaves 

E. longiflora roots 
E. ma/accensis barks 

roots 
fruits, leaves, seeds 

E. micheliil young leaves 
E. uniflora 
E. pendens roots 

leaves 
E. polyantha barks 

barks, roots, leaves 
E. pustu/ata leaves 

as cooling agent 
fever 
after childbirth 
astringent, mouthwash for thrush 
diuretic 
fever 
disorder of stomach 

itch 
syncope 
diarrhea 
itch 
syncope 
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Taba 1.2 Reports on medicinal properties ofEugenia species. 

-..iIiiii. 	 Medicinal properties Reference(s) 

buds 	 dyspepsia, acute/chronic gastritis, diarrhea Y00 et ai., 2005 

aphrodisiac, stomachache, nervous stimulant, tonic, Tajuddin et aI., 2003 

canninative 

antioxidant Giilcin et aI., 2004 

toothache remedy Pourgholami et aI., 1999 


roots, stems, leaves, flowers antifungal Gayoso et aI., 2005 

flower buds disorder of digestive system remedy, toothache remedy, Zhang and Chen, 1997 


antifungal, antibacterial 


leaves 	 dysentery remedy Bezerra et aI., 2002 
diarrheic remedy Costa et aI., 2000 
antifungal Costa et aI., 2000; Bezerra et aI., 2002 
laxative Bezerra et al.. 2002 

seeds 

kernels 
fruits 
fruits and seeds 
fruits (kernels) 
fruit-pulps 
whole plant 

anti-inflammatory, anti- HIV, antibacterial, anti-diarrheal, 
neuropsycho-pharmacological 
anti-hypoglycemia 

anti-hyperglycemia 
antihyperlipidemic 
anti-diabetic 
astringent, stomachic, diuretic, anti-diabetic 
anti-diabetic 
anti-hyperglycemia 
anti-hyperglycemia 
stomachic, astringent, diuretic, anti-diabetic 

Ravi et aI., 2004, 2005 

Grover et ai., 2002; Kar et ai., 2003; 
Ravi et ai., 2004, 2005 
Sharma et aI., 2006 
Ravi et aI, 2005 
Grover et aI., 2000 
Timbola et ai., 2002 
Mahmoud et aI., 2001 
Grover et aI., 2000 
Sharma et aI., 2006 
Grover et aI., 2000 
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T....,.2 (continued) 

-..-les 	 Medicinal properties Reference(s) 

leaves 	 digestive remedy, high fever, anti-ulcers Yang et at., 2000 
anti-inflammatory Slowing et aI., 1994a; Yang et at., 2000 

leaves 	 diuretic, anti-rheumatic, anti-febrile, anti-inflammatory, Ogunwande et aI., 2005 

against stomach diseases, lower blood glucose levels 

antibiotic, diarrhea remedy, antimicrobial Souza et aI., 2004 

ethnotherapeutic dose, treatment for bronchitis, influenza, Consolini and Sarubbio, 2002 

agitation 

intestinal troubles, febrifuge 

ant i-inflammatory Schapoval et aI., 1994 

xanthin-oxidase inhibitory properties for gout treatment, Consolini et aI., 1999; Consolini and 

diuretic, antibacterial, antifungal Sarubbio, 2002 

digestive, eupeptical, carminative remedy Lee et aI., 1997 

treatment against yellow fever, anti-pyretic, reduce Galhiane et aI., 2006 

weight, diminish blood pressure 


fresh leaves and green fruits ant i-malaria Galhiane et aI., 2006 

dry leaves menstrual stimulant Galhiane et aI., 2006 

fruits antioxidant Einbond et aI., 2004 
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Other reports on medicinal properties of isolated compoWlds ofEugenia species. 

__les 	 Medicinal properties Reference(s) 

essential oil 	 toothache remedy Pourgholami et at., 1999 

local anesthetic, analgesic, antifungal, anticonvulsant, Yoo et aI., 2005 

anti-carcinogenic, anti-mutagenic activities 


eugenol 	 antioxidant, insecticida~ photocytotoxicity Yoo et aI., 2005 

inhibited malonaldehyde and formation of hex anal, Giilcin et aI., 2004 

antifungal 

antifungal Gayoso et aI., 2005 


--illililigenYI acetate antimicrobial 	 Oussalah et aI., 2006 

essential oil 	 antifungal Costa et aI., 2000; Bezerra et at., 

-- 2002 

flavonoids xanthin-oxidase inhibitory properties for gout treatment, Consolini et aI., 1999; Consolini 
diuretic, antibacterial, antifungal and Sarubbio, 2002 


essential oil digestive, eupeptical, carminative remedy Lee et aI., 1997 

cyanidin-3-0-J1- antioxidant Einbond et aI., 2004 

glucopyranoside, delpinidin-3
O-glucoprynoside 
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Some other compound that has been reported having medicinal properties include eugenol (4) 

as antioxidant, insecticidal and photocytotoxicity (Y00 et aI., 2005) and trans

(5) found in E. caryophyllata (Dewick, 2002), ~-sitosterol (6) in seeds of E. 

l,1lDrux'lalila and quercetin (7) also act as antioxidant agent from E. jambos (Slowing, I 994b). 

,'-'" ............-3-0-{3 glucopyranoside (8) and delphinidin-3-0-,B glucopyranoside (9) are from E. 

vniflora has been isolated and act as an antioxidant agent (Einbond et aI., 2004). 
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CHAPTERll 

MATERIALS AND METHODS 

General Experimental Procedure 

solvents used were cyc10hexane (Analar, 99.5% purity, BDH Laboratory Supplies), 

_."'.".,.,...,.,., (Analytical Reagent, 99.98% purity, Fisher Scientific), absolute ethanol (99.98% 

HmbG chemicals), ethyl acetate (Analytical Reagent, 99.97% purity, Fisher 

IiCltelltlttc:), dichloromethane (Analytical Reagent, 99.9% purity, HmbG Chemicals), hexane 

Actual Analysis, 92.0%, Malinckrodt chemicals), methanol (Analytical Reagent, 95.0-97.0% 

Merck), hydrochloric acid (36.7%, 1. T. Baker). Solvents were distilled before used. 

sample was blended using coffee blender (National MX-896TM, mIcro cutter) and 

with orbital shaker (Shaker SK-71, Lab. Companion). Removal of solvents was 

out using Rotory Evaporator (Buchi Rotovapor R-200, Buchi Heating Bath B-490, 

Vacuum Controller V -800, Sibata WJ-15 model for circulating aspirator). 

_ .....L , ........ 
Thin Layer Chromatography (TLC) was carried out using silica TLC (plastic and 

_mum sheets, Silica gel 60F254, Merck) Iodine vapour (Analytical UNIVAR Reagent, 

resublimed, Ajax Chemicals) and Vanillin dip (2 g vanillin + 200 rnL ethanol + 2 mL 

DDD::adratc:d sulfuric acid) were used as visualizing agents. Column Chromatography (CC) 

packed with silica gel (0.040-0.063, 230-400 Mesh) and 'guarded' with 0.5 em layer of 

IDtilledsand (Alfa Aesar) at the very bottom and top of the columnof2.5 x 64.0 em and 4.0 

em which were used for CC analysis. 
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ials with rubber lined cap (3.0 x 5.0 cm, Kimble Class, Inc) used to keep 2 mg crude extract 

GC-MS analysis. UV-Vis (Lambda 25 UVNIS Spectrometer, PerkinElmer) and FTIR 

Spectrum GX, PerkinElmer) with pressure gauge (Shimadzu) was used for spectral 

...tl.Wlg for solid phase sample and Pike Miracle equipment for solution phase. 

shrimp, Artemia salina and aerator (Taurus 2980) was used for the cytotoxicity test. 

B'YIlItbet:ic sea salts (Jamarin S: 105.0 g powder + 15 mL) were used to prepare the synthetic 
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Plant Extraction 

Plant Sample 

palembanica were collected from Maludam National Park, Sarawak on 26 November 2004 

Cyclohexane Extraction 

100 g dried plant sample were crushed and soaked in 850 mL cyclohexane for 14 days 

rinsed with 500 mL then filtered through filter funnel plugged with cotton wool to give a 

volume of 1000 mL (including the rinsate) yellowish filtrate. The residue was air dried 

2 days before the next extraction. The solvent was removed using Rotory Evaporator 

1iIIV"'~1.0 mbar, 40-500C) giving a gummy yellowish khaki green color of crude extract. The 

o aude cyclohexane extract obtained was 0.94 g (0.94%). 

"'Ioroform Extraction 

lA 'dil!i~ residue from the above extraction was soaked with 900 mL chloroform for 6 days 

1..,_1Id with 400 mL. Then the filtration was repeated as above giving a total volume of 

f750 mL. The solvent was removed using Rotory Evaporator (728-733 mbar, 34°C) 

adark khaki powdery form of crude extract with the mass of 0.96 g (0.96%). 

Jjtbannl Extraction 

_uncu residue from the chloroform extraction was finally soaked with ethanol (700 mL) 

days and filtered. The residue was blended with 500 mL volume of ethanol using a 

lender and the amount of filtrate was 850 mL. Another 400 mL of ethanol was added 

,resid\le and left to be soaked for 4 days and again filtered. The extracts were combined 
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