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ABSTRACT

SeraiKayuor its scientific name Eugenia polyanthds widely found in the Western part of the SoutisEAsian
peninsular and in Western Indonesia. The leaves@mmonly taken as “ulam” in Malaysian communiti&bis paper
reports the investigation of the phytochemical titensnts and antioxidant potential of aqueous extfeom leaves of
E.polyanthaand the frying quality of coconut oil were evakeiduring deep frying of French fries. The amounittotal
phenolic and flavonoids content were determineattspmetrically. There were three types of paramated for frying
quality of coconut oil; coconut oil without BHT asnegative control, coconut oil with BHT as a pasitcontrol and
coconut oil withE.polyanthaas a natural antioxidant. The oil quality was ased by measuring the peroxide value, free
fatty acid, iodin value and viscosity. Phytocherhgaeening of the crude extracts revealed theepiess of different kind
of chemical groups such as flavonoids, phenol,itemrsaponins, steroids and terpenoids. The rebals the extract had
high phenol(213.15 +1.1 mg GAE/g plant extract) dlasonoid content (2.47 + 0.1 mg QE/g plant extragith high
DPPH scavenging ability (Kgvalue: 0.15 + 0.01) compared to BHT {@®@alue: 0.19 + 0.01). The result for frying quality
of coconut oil indicated that the extract delaybd bil deterioration. Thé&.polyanthaextract significantly (p< 0.05)
lowered the rate of oxidation in crude coconut cdmpared to negative and positive control. In gainghe present
findings suggest that the crude aqueous extrad.pblyanthaleaves is a potential source of natural antioxislamnd
theextract was capable of extending the stability quality of crude coconut oil and therefore hateptial as new source

of natural antioxidant for use in deep frying.
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INTRODUCTION

In Malaysia, traditional medicines are widely used practiced in the community for maintaining beaind also
for treatment of many diseases. Plants and herbalats are considered as important materials idamomedicine, due to
their phytochemical and medicinal contents in theatural form. Ulam or Malaysian herbs can be defiras the
vegetation consists of leaves, fruit and rhizomiantJis usually used for medical uses either fovgn¢ative or even

curative process.

In Malaysian culture ulams eaten raw and used inyngiishes especially among the Malay communitiesstvbf

these herbs are believed to be associated withxaadint activities and have many beneficial effeelswever the benefits
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of their active component are not well documenteghiyispecies have been recognised to have medpiopérties and
beneficial effect on health and food such as aidamt activity, digestive stimulation action, airtffammatory,
antimicrobial, and anticarcinogenic potential (Anet al, 2007). They are consumed because of s, which adds
variety and flavour to the diet, as well as forltrebenefit. Nutritional studies have indicatedtth@ny of these vegetables

are rich in carbohydrate, proteins, minerals atavins (Faridah et al, 2006).

Eugenia polyanthas known as seraikayu among the locals comes feonily of Mythaceae. It distribute in a
lowland forest like in Burma and Malaysia (Pulaugkawi) and SingaporeE. polyanthéeaves grows wildly in the
western part of Peninsular Malaysia and in westadonesia. The leaves are slightly astringent ar smd the flavor
develops more after frying. It has long been usedpices in cooking (Azizah et.al, 2014). It alss medicinal uses. The
roots and fruits extract have ability to neutralzéerdoses of alcohol consumption. Extract of #efis used to stop
diarrhea, gastritis, diabetes mellitus,itchy, asfeint and scabies. It side effects are lowercondp@araynthetic drugs. The

main chemical constituents of this plant are eugititral, tannins, flavonoids and metachavicol.

Deep fat frying remains as one of the major proslemfood industry preparation that may contribttethe
effect of pleasant taste, aroma and health problémpgl oxidation and deterioration of the fats amits can lower the
nutritional value by the formation of oxidation pikacts. Thus the use of synthetic antioxidants sashbutylated
hydroxyltolune (BHT) used to protect the qualityaf. However it believed to have the carcinogegifect (Nor et al,

2008) and the use of natural antioxidantis an opfidue to its safety.

The aims of this study are to determine the phyatdbal screening,total phenolic content, flavonmidtent and
antioxidant activity from aqueous extractiuigenia polyanthdeaves and to investigate the stability and qualfttheir

antioxidant properties during frying.

MATERIAL AND METHODS
Plant Material Preparation

The leaves of SeraiKay{Eugenia polyanthajere obtainedfresh from KampungPandan 2 and Kampuaiaigng,
Kuantan Pahang. These specimens were then sdm bmtanist for confirmatory identification. All sples were washed
using tap water and the damaged and disease posiere removed.All chemicals and solvents used wEsmnalytical

grade unless otherwise specified.
Sample Collection and Extraction

The plant sample was cut into small pieces andetliees were dried in a dryer (Protech) at 40°Qvar weeks,
grind (Qingdao Dahua Double Circle), labeled armtest in airtight container for further used. An amb of 50g of
ground samples was extracted using 250 mL deionizgdr. The mixture was allowed to stand for 24rheiu60°C. The
agueous extract was obtained by filtering the muxtinrough Whatman No. 1 filter paper and usedafmlysis without
further treatment. The extract was kept in Biomalrefrigerator(CHRIST, BETA 1-8 LD plus) (at -20€) and freeze
dried (Fiocchetti, Sientific Refrigerator) for 8yda

Preliminary Phytochemical Analysis

The qualitative screening of leaves were perforimearder to verify the presence of alkaloid, tasnisaponins,
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flavonoids, (FarazMojab, 2003) steroids, terpengitienolic, (C. Chitravadivu, 2009) of this plant.
Determination of Total Phenol Contents

Total phenolic contents of methanol extracts weeasared using the modified Folin- Ciocalteu metthuain et
al., 2004) with slight modification. Aliquot (1 mbf each extract was mixed with Folin-Ciocalteugesat, shaken using a
vortex mixer and added 4 ml of 20% aqueous sodiarhanate solution. The mixture was shaken oncenaaya left to
stand for 60 minutes to obtain maximum color depelent. The absorbance was measured at 760 nm USIAgis
spectrophotometer (Shimadzu UV-1650PC spectrophetemwith 10mm path length cell) with distilled wats a blank.
The total phenolic contents were expressed ascgatid equivalents (GAE) in milligrams per gramentract, using a

standard curve generated with 10 — Q0of gallic acid. All determinations were performedriplicate.
Determination of Flavanoid

Total flavonoid content was evaluated using alumimnitrate nonhydrate according to the procedypernted by
Woisky and Salatino (1998) with some modificatidnOlg of extract was diluted with distilled water make the
concentration of the sample 0.01g/mL. 1.0 mL sam@e mixed with 4 mL of distilled water and subseqfly with 0.3
mL of a NaNQ solution (10%). After 5 minutes, 0.3 mL Al$olution (10%) was added followed by 2.0 mL of NM&O
solution (0.1%) to the mixture. The sample were snead the absorbance at 510 nm with UV-Visible sppbotometer
(Shidmadzu, UV1800) with distilled water as a blafike total flavonoid concentration in water extra@s calculated
from quarcetin hydrate (Qu) calibration curve (0.5-mg/mL) and expressed as quarcetinequavaleniyg@f dry

extract averaged of 3 measurement.
Determination of Antioxidant Activity (DPPH Scavengng Assay)

Radical scavenging activity of extracts was meabsumethod previously reported method previously rigub
(Blois, 1958). The DPPH solution with a concentmatbf a 0.007% (w/v) was prepared. Three ml of gukition was
mixed with one ml extract solution in a test tuBach mixture was then shaken vigorously and hel@@omin in the dark
at room temperature. Butylated hydroxyl toluene Bivas used as a positive control. Discolorizaticas measured at
517 nm after incubation for 30 min by using a spmattotometer. The actual decrease in absorptioncet! by the test
compounds was compared with the positive contih® inhibition percentage of the absorbance of DRBMtion was

calculated using the following equation:
Inhibition % = [(AbstO min — Abst30min) / Abst0]200
Where:
AbstOmin: the absorbance of DPPH at time zero
Abst30min the absorbance of DPPH after 30 minutéscoibation.

Antioxidant capacity was expressed agpl@Xxtract concentration (mg/ml) that required foaxeenging 50% of

DPPH. All measurements were carried out in tripica
Frying Experiment

Oil samples were obtained from coconut milk purelaom Kuantan market. The coconut milk was cooked
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low temperature using cooled extraction proces$8dB6br 5Sh. In order to assess the oxidative sitabibil samples were

stored in a dark bottle at -5°C before used.
French fries (LDPE) were purchased in a local maak&uantan.

Frying experiments were carried out according te thethod of Koh and Long (2012) using four various
treatments that contained: Coconut oil without @ttlant or control (Treatment I); Coconut oil wittanthan gum
(Treatment Il)Coconut oil with 200 ppm BHT (Treatmdll) and Coconut oil with 200 ppr&.polyantharude extract
(Treatment 1V); and. Frying experiments were coneddn two replicates on each treatment. Thustrireat IV was used

as control for the procedure used.

A total of 4.5 kg oil was used in each experimemd @ut in the fryer (Anvil). In the treatment IV nthan gum
was used to emulsify the.polyanth&rude extract in the oil by dispersing the xantam (0.35% wi/v) in distilled water
and mixing for 1.5h at 60°C using a magnetic stgrbar and magnetic stirrer hotplate (IKA ®, C-MAGS7) (Traynor et
al., 2013). The coconut oil was then heated to 6@i@ slowly added to the aqueous phase while rgirri
The pre-emulsion was allowed to mix for a furthembutes before being homogenized with a food hamazer for 3
minutes at speed 5. In the case for treatmenhd,dil also mixed with xanthan gum with the samecpdure. In the
treatment 111, the temperature was raised to 6&id, then 200 ppm of BHT was added in the oil. Tihevas stirred for 10
min at 60°C to ensure dissolution of antioxidantthe case of treatment | (control), the oil alsasvheld for 10 min at
60°C, but no antioxidant was added. The temperataethen raised to 180°C during 20 min. Fryingtsth20 min after
the temperature had reached 180°C. A batch of J8ftago fries was fried for 2.5 min at 17.5 mireinals for a period of
3.5 h per day for 5 consecutive days. During tiginfy period, the fryer was left uncovered. At thmelef 10" frying, the
dryer was switched off and temperature was alloteedrop to 60°C. The oil (300 g) was collected imb&r bottles and
stored at -4°C for further analysis. The lid of theer was then put on the remaining oil was alldwe cool overnight. No

fresh oil was added to the frying vessel on thessghbent frying days.
Analyses of Oil

Free fatty acid value, peroxide value and iodinieaf fried oil was determined by Ranganna (200t oil
viscosity was measured according to the methodadf&Long (2012) using a Brookfield viscometer, (D\grime)with

spindle 3 and the shear rate was set a'20 s
Statistical Analysis

Data were statistically analyzed by one-way analgdivariance procedure usingStatistical PackageStrial
Science (SPSS version 20). Significant differen(pes0.05) between means were determined by Dunadtipie range
test.

RESULT AND DISCUSSIONS
Phytochemical Screening

The phytochemical screening of tligenia polyanthastudied showed the presence of flavonoids, phenol,
tannin,, saponins, steroids and terpenoids (Taplé’tevious study revealed thRtigenia polyantheonsist of tanines,

flavonoid and essential oils (0.05%), includingicicid and eugenol (Sumonoet,al., 2008).
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Table 1: Phytochemical Screening oEugenia Polyantha (Leaves)

Saponi | Steroids

Flavanoid | Phenol | Tannin - &Terpenoids

Eugenia polyantha
(leaves)
*+++ Copiously present, +++ d&ately present

+++ +++ +++ +++ ++

Total Phenolics (TP) and Total Flavonoids (TF)

The level of phenolic compounds in aquoes extrattie leaveE.polyanthare presented in Table 2. Wong et
al. (2006) reported that 11 mg gallic acidequival@BAE)/ g extract in the water extract Bf Polyanthaleaves from
Singapore (MansorHakimanet,al. 2009) while the ltédsam this study demonstrated higher TPC valu2l&t.15+1.10 mg
GAE/g extract. Polyphenolic compounds are knowrmawe antioxidant activity and it is likely that tlaetivity of the
extracts is due to these compounds.This activithakeved to be mainly due to their redox propsttiwhich plays
animportant role in absorbing and neutralizing fredicals, quenching singlet and triplet oxygen,decomposing

peroxides.

Polyphenolic flavonoids are occurring ubiquitoustyfoodand medicinal plants. They occur as glycesidnd
containseveral phenolics hydroxyl groups. Many dlaeids arefound to be strong antioxidants effettisweavenging
thereactive oxygen species because of their presniojidroxylgroups. Table 2 showedthe total flavdremntent (TFC) of

E.polyanthds 2.47 £ 0.06 mg QE/g extract which might playimportant role in improving of oxidative stress.

Antioxidant Activity

DPPH test was performing in order to determineceadiant activity of theEugenia polyanthaand BHT as a
positive control. The capacity to neutralize DPRidicals was found foEugenia polyanthahich inhibited 50% of free

radicals (1Gp) at the 0.15+0.01mg/mL as par as BHT 0.19+0.0Inmhgépresented in Table 2.

Table 2: Total Flavanoid, Total Phenolic and Antioxdant Activity of Eugenia Polyantha (Leaves)

Total Flavanoid Total Phenol Antioxidant Activity

(Mg Qe/G Extract) | (Mg Gael/G Extract) | Icsc (Mg/MI)
Eugenia polyanthdleaves) 2.47 +0.06 213.15+1.10 0.15+6.01
BHT - - 0.19+0.01

Viscosity, lodine Value, FFA and PV

Table 3 shows the changes in viscosity, 1V, FFA BMlvalue and of the coconut oil during frying. Thavas
noteworthy significantly §<0.05) increase in viscosity with the increase in daydrging. The observed increases in
viscosity were due to polymerization resulted imfation of higher molecular weight compound (Gr&$78). It resulted
in the formation of higher molecular weight compdsinThe xanthan gum had a consistently higher lef/efiscosity
among the 4 treatments during frying and otherttneats in order of the viscosity increase werpolyantha BHT >

control > xanthan gum.

Table 3: Changes in Viscosity, lodine Value, FFA Qutent and Peroxide of the Coconut Oil during Frying
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O - Day Treatment | Treatment I Treatment IV Treelllt Iment
(Control) (Xanthan Gum) (BHT) (Seraikayu)
0 | 65.85+0.29 61.90 + 0.24 66.45+ 0.66 | 66.95+ 0.34
1 | 71.90+0.39 61.90 + 0.24 63.78+0.22 | 67.85+0.13
Viscosity 2 | 7493+025| 69.56+0.01 75.48 +0.13 | 72.75+0.18
(centipose) 3 | 75.40+0.3%| 71.90+0.18 79.05+0.13 | 75.98 + 0.26
4 | 76.40+0.22| 76.33+0.4% 79.05+0.13 | 79.78 +0.13
5 | 82.28+0.1% 84.35+0.17 82.80+0.33 | 83.23+0.05
0 7.78 £0.51 7.49 +0.58 7.48+1.09 | 7.72+1.39
1 7.77 £0.36 6.35 + 0.56 7.23+030 | 7.72+1.39
lodine Value (g of | 2 7.21+0.5% 6.77 +0.39 7.03+0.68 | 7.00+2.69
1,/100 g oil) 3 6.73+0.73 5.02+0.74 6.95 + 0.49c 6.96 + 1.18
4 6.55 + 0.61 5.50 + 0.49 6.20+1.32 | 6.56+0.69
5 5.59 + 0.83 5.05+0.74 6.08+0.68 | 6.45+0.80
0 0.18 £ 0.01 0.28 + 0.08 0.20+0.02 | 0.23+0.0%
1 0.22 +0.02 0.35 + 0.04 0.26 + 0.0 | 0.30 +0.0%
2 0.35 + 0.0% 0.44 +0.08 0.32+0.03 | 0.34+0.02
FFA Content (%) —3—1"047+012 | 051%0.08 040004 | 0402008
4 0.51 +0.02 0.54 + 0.04 0.47 +0.08 | 0.50+0.03
5 0.59 + 0.01 0.70 £ 0.02 0.60+0.07 | 0.54+0.08
0 0.00 + 0.00 3.81+0.08 0.00+0.006 | 1.87+0.18
Peroxide Value 1 2.43+1.02a 9.25 + 0.38b 2.29+091 3.72+0.24
(meghydroperoxidd 2 3.62 +0.23a 10.19+ 040 | 576+0.21 | 5.56+0.28
kg Oil 3 6.63 +1.07a 14.07+15%2 | 591+1.14 | 543+0.11
4 8.76 + 0.42 16.58 + 0.99 597+1.14 | 569+0.44
5 | 11.08+0.72 18.28 + 0.52 546 +0.28 | 5.41+0.13

% ach value in the table represents the mean + atdrdeviation of 4 analyses of from 3 replicatiod®ans

within row with different superscripts are signiittly (P < 0.05) different.

lodine value indicates the overall unsaturation kopadity of the oil at a specific temperature. fof coconut oil
ranges from 7.0-9.5 is highly stable towards atrhesp oxidation. (Diana et al, 2012;Ankrah, 199B)e changes in IV
over 5 days of frying oil were 2.19, 2.47, 1.4 dng@7 g /100 g oil for all treatment respectively. A sigaéntly (P<0.05)
larger change in iodine value in control and xanthgum (treatment | and II) compared to the BHT and
E.polyanthéndicated that the rate of oxidation of unsaturdtty acids was affected by the antioxidant cont&he olil
degradation can be caused by oxidation, hydrolgsis polymerization which can influenced by sevéaators such as
moisture, enzymatic catalyst, heat, and chemiaadtien (McGill, 2009). The smaller changes in i@iralue in treatment
Il and IV showed less oxidation occurred in batbatments. Therefore, the changes in IV showedek@act fromE.
polyanthavere comparatively more effective in protectingdation of unsaturated fatty acid than BHT. FFAteon is
common indicator for the oil quality in foods. lisa showed the occurrence of hydrolytic ranciditythe oil that may
contribute to breakdown of fatty acid in the tricgyides chain. From the results obtained, the Fé#tent in treatment |,
Il and 11l were 0.40, 0.42 and 0.40 % respectivélpwever smaller change in FFA content for treatméras compared

to other treatments.

Although the FFA content is not a reliable measwetnof oil deterioration, thus result showed theré are
slightly higher value of FFA content in treatmeh&uhd IV at day O compared to other treatmentss&lmndition may be
due to the present of water in the preparationildhat cause the breakdown more fatty acids tffacathe FFA content
in both treatments. These mentioned by Tyagi andistitha (1996), the formation of FFA can be attéduby oil
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hydrolysis and the presence of carboxylic groupthefoil. However, the oil treated with cruliepolyanthagives lowest
FFA content (0.31%) compared to other 3 treatmgnt4%). In summary, the FFA content in oil for m#atments after
5 days of frying were less than 2%, below the didgmints of 2.0-5.0% (Koh& Long, 2012).

Detection of peroxide gives the initial evidence rafncidity in unsaturated fats and oils (Marina adt
2009).Peroxide value represents primary reactiaaymsts of lipid oxidation, which can be measuredthwsir ability to
liberate iodine from potassium iodide (Nor et &108). The present study shows that after 5 dafyimig, the PV rose for
treatment | and Il. However in treatment Il andthé PV was slightly increased and fell on the tist of frying, which
the same pattern is observed for peroxides in ah@sp-fat frying studies (Che Man & Tan, 1999; Ratalkour, 1995).
These mainly due to the decomposition of the pemxroducts to produce carbonyl and aldehydric @amgs under

deep frying operation (Makhoul et al, 2006).

Coconut oil with the addition of antioxidant (tresnt Il and 1V) had PV not significantly differefpp < 0.05
lower than control and xanthan gum (treatment | Hhdhroughout the duration of the study. Althoutitere was no
significant different between treatment Ill and Ithe PV for oil withE.polyanth&xtract, rose slightly lower (3.54
meghydroperoxide /kg Oil) than coconut oil treategith BHT (5.41meqghydroperoxide/kg oil). Thtis
E.polyanth&xtract should be considered as a potential natmafce of antioxidant in frying oilthat can prevent oil

rancidity.
CONCLUSIONS

The present studies denote that the present obphgicals irE.polyanthand contain high antioxidant activity
comparable with BHT that maybe donated from phemoflavonoid. The high antioxidant activity of eatt from
E.polyanth&xtract greatly improved the peroxide value and fedty acid of the frying coconut oil. These fingiindicate

that theE. polyantha extraatan as the natural antioxidant in frying coconuit oi
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