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ABSTRACT 

h • aim f this 0tud is to dct ·rmin • the totul phenolic content in five selected 

horea peci "S which nre horea uvala Shoreu mucrophyl/a, ,<.;horea dasyphylla, 

hor a parvifolia and horea venu/osa. This experiment used successive extracti. n 

method for the extraction process using three solvent of different polarity (hexane, 

chloroform and methanol). Folin Ciocalteu reagent was used to estimate the total 

phenolic content in methanol, hexane and chlorofonn extracts of five selected 

Shorea sp. Gallic acid was used as a standard compound and the total phenol were 

expressed as mg/g gallic acid equivalent (standard curve equation : Y = 1.550X 

0.036 = R2 
: 0.995). The plants samples were collected at rehabilitated forest, 

Universiti Putra Malaysia Bintulu Sarawak Campus (UPMKB). The chloroform 

gives higher percentage yield in plant extracts followed by methanol extracts and 

hexane extracts. The total phenolic content of S. macrophylla extracts were ranged 

from 1.19 to 12.22 mg/g gallic acid equivalent (GAE), S. ovata ranged from 37 to 

38.44 mg/g GAE, S. dasyphylla ranged from 0.11 to 5.05 mg/g GAE, S. parvifolia 

ranged 1.32 to 12.03 mg/g GAE and S. venu/osa ranged from 0.82 to 6.75 mg/g 

GAE. S. ovata leaves extracts contained good amount of phenolic content and 

could be used as natural sources of antioxidant. 
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ABSTRAK 

Tujuan kajian dijalankan adalah untuk menilai jumlah kandungan fenolik di dalam 

lima spesies Shorea terpilih iaitu Shorea ova/a, Shorea macrophyl/a, Shorea 

dasyphylla, Shorea parvifolia dan Shorea venulosa. Kajian ini menggunakan 

ekstrak secara berperingkat untuk proses pengekstraktan menggunakan tiga jenis 

pelarut yang berbeza kepolaran (heksana, kloroform dan methanol). Reagen Folio 

Ciocalteu digunakan untuk menganggar jumlah kandungan fenolik di dalam ekstrak 

metanol, heksana dan klorofonn bagi lima spesies Shorea yang dipilih. Asid galik 

digunakan sebagai kompoun seragam and jumlah kandungan fenolik diungkapkan 

sebagai asid galik equivalent (persamaan lekuk piawai : Y = l .550X + 0.036 = R2 
:

0.995). Sampel tumbuhan telah diambil di hutan simpan Universiti Putra Malaysia 

Kampus Bintulu Sarawak (UPMKB). Kloroform ekstrak mempunyai peratusan 

hasil yang paling banyak diikuti olek ekstrak methanol dan ekstrak heksana. 

Jumlah kandungan fenolik bagi ekstrak S. macrophylla berjulat daripada 1.19 

hingga 12.22 mg/g GAE, S. ova/a berjulat dari 37 hingga 38.44 mg/g GAE, S. 

dasyphylla berjulat dari 0.11 hingga 5.05 mg/g GAE, S. parvifo/ia berjulat dari 1.32 

hingga 12.03 mg/g GAE dan S. venulosa berjulat dari 0.82 hingga 6.75 mg/g GAE. 

Ekstrak daun S. ovata mengandungi jumlah kandungan fenolik yang bagus dan 

boleh digunakan sebagai sumber antioksidan semulajadi. 
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1.1 �atural Product 

H PTER 1 

l�TRODL.CTION

u t is a chemic.al mpound or ubstances produced by living

ora_,:aru:sms- which is usually ha,·e harmacological or biological activity for use in 

ob.:lu:m.:ace1L1nca1 drug disc.overy and drug design. The benefits of plants and plants 

ex - in the treatment and prevention of man leading health concern are 

historically well known and are becoming more widely studied and recognized 

_ • arura1 products served humankind as the source of all � and higher plants 

,; ed most of the therapeutic agents. Toda natural products and their 

deriYatives still represent over 50°/c, of all drugs in clinical used. 

Natural products preparation has historically been the major source of 

harmaceuticals agents. Analysis of FDA new drug approval from 1981 to _0()2 

reveals that natural products continued to play a vital role during that time, even if 

the industry had turned to other disco ery strategies (Newman et al. 2003). Indeed, 

more than 90% of current therapeutic classes derive from a natural product 

prototype. Even today roughly two thirds to three quarters of the world's 

populations relies upon medicinal plants for its primary phanna eutical care. Those 

medicinal plants are either preparations of or natural products substances from 

plants that ha\ e potential utility as pharmaceutical agents (Balunas and Kinghorn ©COPYRIG
HT U

PM



0 ). Furth r id n, • of th importun of natural products is based on the fact 

thnt mo t of th urld b ·st clling phannaceuticals in 1993 was the natural 

t rodu ts nnd th ir dcrivntiv s (Bolundrin and Lewis 1993). 

t.2 Potential of Phmt in New Discovery of Medicine

There is about more than 250 000 species of higher plants existing on this planet, 

and only a very small percentage of plants have been exhaustively studied for their 

potential value as source of drugs. Plants provide a large bank of rich, complex and 

highly varied structures which are unlikely to be synthesized in the laboratories. 

Plants have phytochemicals with various bioactivities. Currently, about 25% of the 

active component was identified from plants that are used as prescribed medicines 

(Gill et al. 2011). 

Plants have always been a rich source of lead compounds. Lead compound is a 

compound that could potentially be converted to a new drug by optimizing its 

beneficial effects and minimizing its toxicity and side effects. Identifying lead 

compounds is the first step in the drug discovery process. Lead compounds that 

always present in the plant include alkaloids, morphine, cocaine, digitalis, 

tubocurarine, nicotine and muscarine. Many of these lead compounds are useful 

drugs. Clinically useful drugs which have been recently isolated from plants 

include the anticancer agent that is the paclitaxel from the yew tree and the 

antimalarial agent, artemisinin from Artemisisa annua.

2 
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m e mple drug from plan that rved as a model for the next generation 

drug ar a foll w. Khcllin from Amni visnaga (L.) Lamk was used as a 

br nch dilator in nited tales until it was shown to produce nausea and vomiting 

afler prolonged use. ln 1955, a group of chemist in England synthesis Khelinn 

analog a potential bronchodilators with fewer side effects. This eventually Jed to 

the discovery of chromolyn used as sodium chromog]ycate which stabilized cell 

membranes in the lungs to prevent the allergen induced release of the subtancess 

ultimately causing bronchoconstriction allergic in asthma patient. Further studies 

had led to the synthesis of amiodarone, a useful antianythmia agent (Sneader 1985). 

1.3 Present and Future of Plant Based Medicine in Market

Obviously natural product will continue to be extremely important as sources of 

medicinal agents. In addition to the natural products which have been found direct 

medicinal application as drug entities, they also can serve as chemical models or 

templates for the design, synthesis and semi-synthesis of novel substances in order 

to treat the human diseases. Nowadays, there are new approaches to drugs 

discovery as for example the combinatorial chemistry and computer based 

molecular modeling design, none of them can replaced the important role play by 

the natural products in drug discovery and development. 

Natural products have brighter future. Many significant advances in sciences and 

industry have been inspired by the pursuit of capturing the value of natural 

products. Treatment to the role natural products has played in the evolution of 
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organic synthesis. Efforts towards total synthesis of natural products have resulted 

in developments of new synthetic methods (Wilson and Danishefsky 2006), 

advances in the fields of medicinal chemistry, process chemistry and other aspect 

of the science of drug development. A number of advanced in capability and 

technology are becoming factor in advancing the natural products research and are 

directly or indirectly affects the development of natural products. 

The most strong factor for the development of new natural products is the 

advancement in bioassay technology over the last several years (Littletonet et al. 

2005). Currently, there is innovation of highly automated, very specific and 

selective bioassays. This is the factors that the natural products can be evaluated 

quickly and economically. 

1.4 Slwrea sp. in Malaysian Biodiversity 

The dipterocarpaceae is a relatively large family of tropical plants consisting of 16 

genera and approximately 600 species ( ronquist 1981 ). Shorea is the largest and 

most economically genus of the family of which 59 species are found in Peninsular 

Malaysia and at least 167 species in Borneo. This genus is widely distributed in the 

Southeast Asia Region, especially in Malaysia and Indonesia (Symington et al. 

1974). In Peninsular Malaysia, Shorea is also known as Balau, Meranti Pa'ana, 

Meranti Damar Hitan1 and Meranti Merah. In this study, there are five selected 

horea sp. in ol ed. They are S. dasyphylla, S. venu/osa, S. parvifolia, S. 

macroph Ila, and . ovata. 

4 
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5 

The Shorea wood used for plants, building construction, furniture and plywood

industry. Based on Wetphal and Batterman 2010, the resin in used for varnish glue,

toreh fuel, medicine for diarrhoe, skin disease and dysentery. The people of South

Asia utilized the Shorea plant resources for their various basic needs such as food,

timber, fodder, medicine and raw materials. The Shorea's timber is strong, elastic

and durable and they are mainly used for construction, wimdow frames, planking,

cart and carving. The wood used as firewood and to make charcoal.

The wood also used for planks, temporary constructions, packing case and furniture 

(Heyne 1987). Other than that, the leaves are lopped for fodder. They contain about 

10% crude protein and the total digestible nutrients are 43%. The seeds can produce 

oil which usually used locally used locally as ointment oil. Then, after extraction of 

the oil, the cake is used to supplement cattle feed.

The resin of Shorea is used in indigenous medicine as an astringent and also used to 

treat diarrhea and dysentery (Shiva and Jantan 1998). Other than that, it also being 

used asan ingredient of ointment for skin diseases, ear troubles, toothaches, sore 

eyes, ulcers and wounds. Seeds of Shorea species especially under the red meranti 

groups produces illipe nute which are called "Engkabang". The The illipe fat 

extracted from the kernel is used in confectionary industry especially in the 

production of chocolate. Likewise, illipe fat can also be added to cosmatics such as 

lipticks.

©COPYRIG
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1.5   Objective

The objective of this study is to screen the total phenolic content potential of
Shorea
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CIIAPTER2 

Lrn:RATURE REVIEW 

1.1 Biological Activities of Shorea sp. 

In natural product drug discovery, bioassay plays an important role. A bioassay will 

be applied to large amounts of initial sample to determine whether or not they have 

bioactivity of the desired type. This called the prescreening of biological activity. 

Through the screening process, bioassay will be used to select material for detailed 

individual study. Then bioassay will be used to guide fractionation of a crude 

material towards isolation of the pure bioactive compound in the monitoring 

process. For these purpose, bioassay test must be simple, rapid, reliable, 

reproducible, sensitive, meaningful and predictive. 

2.2 Antioxidant Activity of Plant 

Several plant extracts and chemical constituent have been found to show quite 

prominent antioxidant activity (Oseni and Akindahunsi 2011; Tripathi et al. 1996). 

According to Chu et al. (2002) the majority of the antioxidant activity may derived 

from the active substances such as flavonoid, isoflavone, flavones, anthocyanin, 

cetechin and iso-catechin. 

Synthetic antioxidant are accepted as food additive, but the hazards and side effects 

are still in doubt. Synthetic vitamins are like any other synthetic molecules but 

because of their antioxidant nature, they are able to donate one electron, after which 

©COPYRIG
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th ,d n t 
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ani. 

•'01 in. bl hut r hr k "n d n in m taboli proce 

ral nth ti anti xid n ' uch 

t 1311 1md but lot h dro olu n (BH11

added to food nd or ,Jobi bud n t 

01 problem Ali nnd bn I 2007 . D to th pr 

that yields 

butylated 

have been 

fe nd th ir 

the re arch 

n th Mti , idant acti ity of horea 'P· d n t determine th antio id nt in 

natural • ource which is safer. 

2.2.1 Total Phenolic Content 

The antioxidant potential in the plant might due to the phenolic component present 

in the plant itself. The phenolic compounds prove the importance of antioxidant 

behavior and contribute significantly to the total activity of the medicinal and 

aromatic sample. Other than that total phenolic content of plants is a vital 

parameter for their antioxidant properties. The folin-ciocalteu has been used to 

measure total phenolic content in natural products. 

There is increasing interest in the therapeutical potential of plants as antioxidant in 

reducing such free radical since it is belief that the antioxidant properties is the 

main contributory factor to the therapeutic benefit of many plants. Phenolic 

compound that mostly found in plant, have been reported to have several biological 

effects including antioxidant, antiapoptosis, anti aging, anti carcinogen and have 

highly considered for their important dietary roles as antioxidant and 

chemoprote.ctive agents. 

8 
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'I ol I 1•h nolh: < ont n• or Shor n l'l■nt 

l ,. tu I ti m h- Nud11m nnd Wou ( 0 I ,und th tnti xidan 

, ·th iti . nf th , Mnln 111t dl1 I •1 , 111 pm· ·11 ·nr1 h • u •(I p<, 

1utu1 l ntio ·id mt. m m of nil th Slu,rN1 •x.lro t on lyz d, . " um/nata 

sh�" J th hi )h st totol ph"noll' 'onl ·nt whl h I 27 1.00 I 0.09 m ( A VlOO 

" ·i 1ht. This pr< d thnt S. a 11111/nata contain high phenolic contcn and exhibited 

tron, antioxidant p tcntiol. The r suit showed that all the Shorea p. te ted with 

TP display d high run unt of phenolic with range of 2461-273 l mg/100 g GA . 

Among the five horea tested, S. acuminala extracts displayed highest phenolic 

ntent. It then followed by . leprosula, S. resinosa, S. macroptera and S. 

bracteo/ata have the lowest total phenolic content with 2434.08 ± 0.02mg/I 00 g 

which is considered very high. Most of the crude extracts of shorea gave total 

phenolic content range from 2461.54 ± 0.01 mg of GAE to 2731.00 ± 0.09 of GAE. 

Shorea sp. plant extracts have antioxidant properties in which can bring benefits in 

prevention of human diseases. Antioxidant compound may function as free radical 

scavengers, complexing agents for pro-oxidants metals, as well as reducing agents 

and quenchers of singlet oxygen fonnation. Therefore, the importance of the search 

for natural antioxidants has greatly increased in recent years. A focus in plant 

derived polyphenols because of their potential antioxidant properties. Phenolic 

compounds exhibit considerable free-radicals scavenging activity, which is 

detennined by their reactivity with other antioxidants and their metal chelating 

9 
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properties as well as the stability of the resulting antioxidant derived radicals (Lee 

and Moss 2011 ). 

The total phenolic contents could be regarded as an important indication of 

antioxidant properties of plants extracts (Wang el al. 2008). It is well known that 

plants contain many phenolic compounds which contain a hydroxyl group on an 

aromatic ring. These phenolic compounds interrupt oxidation chain by donating a 

hydrogen atom or chelating metals. So they act as reducing agents and antioxidants 

(Bursal and Ko Ksal 2010). 

Free radicals are highly reactive and unstable compounds produced in the body 

during normal metabolic functions or introduced from the external environment 

such as pollution and cigarette smoke. They can either donate an electron to or 

accept an electron from other molecules, therefore behaving as oxidants or 

reductant (Slater 1993). Human bodies are protected from oxidative damage of free 

radicals through some complex defense systems which are called antioxidants. 

Antioxidants works to maintain the oxidant at optimum level and to reduce free 

radical, stopping it from forming before it can disrupt living cells in our body 

2.3.3 Chemical Constituents 

Phytochemical studies of Shorea sp. showed that this genus is a source of 

Oligostilbenes such as resveratrol dimmers, trimers, tetramers, hexamers, 

heptamers and octamers (Ito 2011 ). 

10 
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Th compound xhibit d a vari ty of significant bioactivities including 

antibacterial (Nitta t al. 2002), anti fungal (Kusuma and Tachibana 2007; Bokel et

al. 1988) and anti tumour (Jang et al. 1997). 

There is a research conduct on chemotaxonomic of Shorea of South Asia, in thjs 

study flavonoid, aglycones and four flavonoid glycosidea (quercetin 3-glucoside, 

quercetin 3-rutinoside, kaempferol 3,5-glucoside and luteolin 7-glucoside) were 

successfully isolated from the leaves of Shorea using standard procedures after 

separation and purification by paper chromatography in several solvent systems. 

The isolated flavanoids can be used as chemotaxonomic markers and also as active 

ingredients of many medicines. 

The pioneer study on flavonoid aglycone patterns of the species of Shorea was 

carried out by (Bate-Smith and Whitemore 1959). He had reported that flavonoid, 

aglycones allagic acis and some unidentified fluorescent compounds on 10 species 

of Shorea from Malaysia. 

11 
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3. t Plants Collection 

CIIAPTF.R 3 

MKl'IIODOLOGY 

Fre ·h 1 a cs of five selected Shorea sp. were collected at Phase 1 and Phase 4 

rehabilitat d forest, Universiti Putra Malaysia Bintulu Sarawak Campus (UPMKB). 

They were S. dasyphylla (03° 12.646' N to 113° 03.414'E), S. venulosa (03°

12.741' N to 113° 03.385'E), S. parvifolia (03° 12.659' N to 113° 03.396 E) of 

Phase 1 rehabilitated forest, UPMKB, S. macrophylla (03° 12.787'N to 113° 

04.290' E) and S. ovata (03° 12.780' N to 113° 04.290') of Phase 4 rehabilitated 

forest, UPMKB. 

3.2 Plant Extraction 

3.2.1 Preparation 

Fresh leaves were cleaned by mechanically technique to remove all the unwanted 

foreign material attached to the leaves. Then, they were air dried for 14 days at 

room temperature. The air-dried samples were ground into coarse powder form 

using laboratory blender and kept in airtight container at room temperature. 

3.2.2 Solvent Extraction 

Plant extract were extracted by using organic solvent in 1: 10 (w/v) ratio of plant 

materials to solvent for maceration. Thirty grams of powdered sample were 

macerated in a conical flask with 300 ml of chloroform, methanol and hexane 

respectively on the orbital shaker for about 48 hours at 150 rpm. The mixture were 

©COPYRIG
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th n filt red b u ing filter popcr 11nd th tiltrut w r th 11 ·ot1 ' ntrnt h, It tntdf 

v lum t rem th organic olv nt b u Ing rotury vnpMnt,,r, Afl r h11t. tf, 

c n ntrnt d xtru t wu nir dri d und k pt in univ rEinl b<,HI wrnpp f with 

aluminium fi il and pnrnfilm befor stored ut 4 (, '. 

3.3 Antioxidant Activity 

3.3.1 Total Phenolic Content (TPC) 

The TPC content was determined spectrophotometricnlly according to the f'olin 

Ciocalteu s method (Lachman et al. 1998) with slight modiflcutio·n. The crude 

extract (0.5 mL) were pipette into a 10 mL volumetric flask containing 0.5 mL of 

Folin Ciocalteu s reagent The 0.01 g of crude extracts were uppropdutely diluted 

with 5 mL of methanol and 0.1 mL of the diluted sample wus udded into the Poll:n-­

Ciocalteu reagent. The flask was placed about 20 minutes in a dark pl.ace. Then l .S 

mL of a 20% Na2CO3 solution was added to the sample. The solution wa 

immediately marked up with distilled water and mixed thoroughly by shaking the 

flask. 

The Folin Ciacalteu's reagent were reduced to blue coloured molybdenum and 

tungsten oxides. The absorbance was measured at wavelength 760 run using UV­

visible spectrophotometer after incubation for two hours in the dark at room 

temperature. Total phenolic content determined as mg gallic acid equivalent 

(GAE)/ l 00 g of sample using the formula C=c V /M where, C is the total content ©COPYRIG
HT U

PM



c mpound in mg/g A c is the concentration of game acid (mg/mL) establish 

from the calibration curve, V is the volume of extracts and m is the weight of pure 

methanolic extracts. 

14 
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CHAPTER 4 

ftt8ULTS 

4.1 IUfcct of Dlffcnnt Solvent on the Percentage Yield of Shorea sp.

El.tracts 

Tublc 4.1 showed the calibration of standard gallic acid. This was used as the 

�tandurd In meu,mring the total phenol of the selected Shorea sp. Based on the 

Table 4.2, the extract of five different Shorea sp. were obtain after being soaked in 

three different solvent and undergo extraction process using rotary evaporator. 

Plunt soaked in the methanol tends to have higher extract, followed by the plant 

soaked in the chloroform. The plant soaked in the hexane obtained the lowest 

extract. This finding proved that the different solvent affect the percentage yields of 

the plant extracts. Other than this, the selection of the solvent also depends on the 

cost, suitability and also the effect of solvent on health and environment. This yield 

also sometimes influence by the handling of rotary evaporator. Error while 

operating it can affect the yield gained. 

Table 4.1 Calibration of standard gallic acid 

Concentration m mL Absorbance 760.00 nm 
0.000 0.013 
0.031 0.088 
0.063 0.129 
0.125 0.209 
0.250 0.426 
0.500 0.895 
1.000 1.547 

Regression equation, R2
: 0.99486, Y = 1.5501 X + 0.036 ©COPYRIG

HT U
PM



Tobi 4.2 P ·rcentnge ield of the plant extracts 

Species Solvent 

hlorofom, 
. ,. nulosa Methanol 

H xane 
hlorofom1 

. O\'Qfa Methanol 
Hexnne 

Chlorofonn 
S. das ph Ila Methanol 

Hexane 
Chlorofonn 

S. parvifolia Methanol 
Hexane 

Chlorofonn 
S. macrophylla Methanol 

Hexane 

lnit.ial 

wei ht 

30.0 
30.0 
30.0 
30.0 
30.0 
30.0 
30.0 
30.0 
30.0 
30.0 
30.0 
30.0 
30.0 
30.0 
30.0 

.Final 

wei ht 
- --

11.0 
10.6 
1.0 
10.0 
10.2 
0.50 
5.30 
5.90 
1.50 
2.20 
6.50 
0.70 
0.80 
7.30 
2.60 

4.2 The Total Phenolic Content of the Slwrea sp. 

Extraction yield 
% 

36.67 
35.33 
3.33 
33.33 
34.00 
1.67 
17.67 
19.67 
5.00 
7.33 
21.67 
2.33 
2.67 
24.33 
8.67 

The total phenolic content of five different Shorea species is shown in the table 4.3. 

The mean for the Gallic acid quantification standard was 0.4716 ± 0.2114. Among 

the five different species of Shorea, the S. ovata showed highest total phenolic 

content in hexane (37.00 ± 0.25), chlorofonn (38.44 ± 0.24) and methanol (37.71 ± 

0.01). This was followed by S. macrophylla with 12.22 ± 0.12, 1.19 ± 0.42 and 

2.60 ± 0.01 in the chlorofonn, methanol and hexane extracts respectively. 

Meanwhile total phenolic content in the S. dasyphylla was 5.05 ± 0.06, 0.72 ± 0.03, 

and 0.11 ± 0.01 in chlorofonn, methanol and hexane extracts. For the S. parvifolia, 

the total phenolic content in chlorofonn (12.03 ± 0.21), methanol (1.32 ± 0.82) and 

hexane (2.77 ± 0.32). The total phenolic content in S. venu/osa is 3.87 ± 0.03, 6.75 

± 0.03 and 0.82 ± 0.04 in chlorofonn, methanol and hexane extracts respectively. 

16 
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Table 4. Total ph nolic content of the methanol, chloroform and hexane extract 

f horea p. 

Specie!! Solvent Phenolic Content (mg GAE/g 

or Extract) 

hlorofonn 12.22 ± 0.12 

l .  macrophylla Hexane 2.60 ± 0.01 

Methanol 1.19 ± 0.42 

Chloroform 38.44 ± 0.24 

S. ovata Hexane 37.00 ± 0.25 

Methanol 37.71 ± 0.01 

Chloroform 5.05 ± 0.06 

S. dasyphylla Hexane 0.11 ± 0.01 

Methanol 0.72 ± 0.03 

Chloroform 12.03 ± 0.21 

S. parvifolia Hexane 2.77 ± 0.32 

Methanol 1.32 ± 0.82 

Chloroform 3.87 ± 0.03 

S. venulosa Hexane 0.82 ± 0.04 

Methanol 6.75 ± 0.03 
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CHAPTERS 

DISCUSSION 

5.1 Percentage Yield of the Sl,orea Plant Extracts 

Chloroform hexane and methanol extracts were prepared to examine the total 

phenolic content. The yield of extracts obtained from 30g of dry plant material was 

measured for each extract (Table 4.2). The highest yield of extract was obtained by 

using methanol as extraction solvent. 

Solvent is a liquid act as the medium for a reaction. It function to dissolves the 

reactant (Ashenhurst 2012). In this experiment, three types of solvent were used. 

They are the hexane, chloroform and methane. All of the three solvents have 

different polarity. Polar solvent have large partial charges and contain bonds 

between atoms with very different electro negativity. Meanwhile, the non polar 

solvent contains bonds between atoms with similar electro negativities. This will 

lack partial charges. The absences of charge makes the molecules non polar. 

The main function of solvents in a reaction step is solubilization. As the reaction 

media, solvents make solutes more reactive by breaking cohesive forces that hold 

crystalline and liquid solutes together. By selecting the solvents, manipulation of 

the reaction rate and in consequence product selectivity can be performed. The 

understanding about the properties of solvent and its chemical behavior is 

important. 
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In the plant xtra ti n pre • . h ro 'ry • p<,rator i· 

becau it i th fi t � m ' ,flici nt 'nd me ·nv1rt1nrr _nially rimdly a:y ,

rem ea latil I ent r m a n n- latil • ampl •. I i tandatd �uipment in� 

modem chcmi try laborato . The r tary ·vapora ,r work by incr�ing he rate r,1

e aporation of the solvent by reducing the pre . urc to lower the solvent boilir,g

point, rotating the sample to incrcac,e the effective urface area and heating the 

solution. 

Methanol is commonly used because it is relatively inexpensive, lots of corrrpoun& 

dissolve in it, relatively free of regulation compared to other chemical, and can 

easily evaporated (Silver 2014). Methanol is the �1 choices for the plant 

extraction. Methanol is an amphiphilic compound and helps to extracts all the 

various chemical groups from the plant material. 

Broad range of solvents has been used for the extraction of bioactive compounds 

from plant materials. Studies have shown that the extraction yield is dependent on 

the solvent and the method of extraction. The extraction must allow complete 

extraction of the compounds of interest and it must avoid their chemical 

modification (Hayouni et al. 2007). 

The extraction yields depend on solvents, time and temperature of extraction as 

well as the chemical nature of the sample. Under the same time and temperature 
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5.2 Total Phenolic Content in Shorea sp. Extracu 

The amount of total phenol was det£nnincd using Polin - Ciocalteu reagent. Oallic 

acid was used as the standard ref ercnce and the total phenolic contents were 

expre sed a<J mg/g gallic acid equivalent in the equation of, Y = 1.5501 X + 0.0363 

(R2 = 0.99486) where Y was the absorbance at 760 nm and X was the total phenolic 

content in the different extract of Shorea sp. expressed in mg/gm. 

In this study, the mean of total phenol content varied from 38.44 to 0.11. This 

showed that some of the selected Shorea sp. have high total phenolic content in the 

extracts. It is well known that there is strong relationship between total phenol 

content and antioxidant activity. This is due to the phenol posses strong scavenging 

ability for free radical due to their hydroxyl groups. Therefore, the phenol content 

of plants may directly contribute to their antioxidant activity (Wojdylo et al. 2007). 

Shorea extract showed high amount of total phenolic content. This might due to 

the presence of the phenolics contents from secondary plants metabolites in every 

plants and plant productst. Plant with high total phenolic content may possed high 

antioxidant activity. Phenolic compounds presents in the plants acting as 

antioxidant or free radicals scavenger (Kahkonen and Rauha 1999) due to their 

hydroxyl groups which contribute directly to the antioxidative action. 

20 

conditions, the solvent used the chemical property of the sample are the two

most important factors (Shimada et al. 1992)
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omp und are effe ti e hydrogen donors. making them good 

antioxidants (Rice-Evan and Miller 1997). Phenolic presents in the horea extract 

contain considerable amount of phenolic which had a good antioxidant potential. 

The S. ovata extracts have the highest concentration of phenols and this means that 

the extracts perform highest antioxidant activity. Phenols are very important plant 

constituents because of their scavenging ability on free radicals due to their 

hydroxyl groups. Therefore, the phenolic contents of plants may contribute directly 

to their antioxidant action. 

It was previously reported that non phenolic antioxidant might also contribute to 

the antioxidant activity of plants extracts (Harish and Shivanandappa 2006). Thus, 

compounds other than phenolic might be responsible for the pronounced 

antioxidant activity observed with the plants extracts. Further investigation requires 

as compounds other than phenolic might also be responsible for the antioxidant 

activity. 

Polyphenolics compounds are believed to have chemopreventive and suppressive 

activities against cancer cells by inhibition of metabolic enzymes involved in the 

activation of potential carcinogens or arresting the cell cycle. Further studies are 

therefore required to detect potential anticancer activities of the Shorea sp. extracts. 
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CHAPTER6 

CONCLUSION 

The result obtained in the present study indicate that the Shorea ovata leaves 

extracts contain high amount of phenolic content and can be used as natural source 

of antioxidant that could have great importance as therapeutic agents in preventing 

or slowing the process of aging and age associated oxidative stress related 

degenerative diseases. Result of the study suggests the high value of the S. ovata

species have potential for use in pharmacy and phytotheraphy. Based on this 

information, it could be concluded that this plant is natural sources of antioxidant 

substances of high importance. 

It is noticed that the highest concentration of phenolic compounds in the extracts 

were obtained using solvent of high polarity which is the methanol. The methanolic 

extracts manifested greater power of extraction for phenolic compound in the 

Shorea sp. Further studies of this plant species should be directed to studies of its 

medicinal active components in order to prepare a natural pharmaceutical products 

of high value. 
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