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Abstract: Triglycerides and diglycerides do not show antibaal activity, but free fatty acids and
monoglycerides, especially lauric acid and monatadio. The purpose of this study was to determime t
antibacterial activity of the enzymatic hydrolyzetlvirgin coconut oil (VCO) and palm kernel oil (X
which produce a combination of lauric acid and mauan. Hydrolysis process was done by the enzypaesé
(Lipozym TL IM) which was active at 1.3 positionh& hydrolyzed oil then tested for antibacterialivatgt
againstStaphylococcus aureuBscherichia coliand Salmonella thypusing agar diffusion method with paper
disc with diameter of 6 mm (Oxoid, England). Anttexial activity test carried out on VCO and PKO,
hydrolyzed VCO (VCOH) and PKO (PKOH) each at 25% amtration, 50%, 75% and 100%. Antibacterial
activity of the test material compared with chlopdranicol (30pug) and tetracycline (3@g). The results
showed that the optimum hydrolysis time is 14 houiteere is low and similar antibacterial activitfyy\6CO
and PKO. VCOH and PKOH show higher antibacterigivag than VCO and PKO. There is an increase of
antibacterial activity by increased levels of VC@HRd PKOH. Antibacterial activity againSt aureugGram
positive) was higher tha®. thypiandE. coli (Gram negative). Antibacterial activity of thettesaterial is lower
than the standard chloramphenicol and tetracycline

Keyword: antibacterial, lypozyme, palm kernel oil, partialdrolysis, virgin coconut oil.

INTRODUCTION

Virgin Coconut Oil (VCO) is obtained from the flesh fresh coconutsGocos nuciferaprocessed at
low temperature or without heating and Palm Ke@i¢(PKO) obtained from palm kerndtlaeis guineens)s
Both oil are called lauric oils because the sintiyasf medium chain fatty acid composition, lauaicid, reaches
50%: Lauric acid, which containing 12 carbon atomsobgb to medium chain fatty acids (MCFA). These
fatty acids are bound in the form of triglyceridds. the human body triglyceride is converted into
monoglycerides and fatty acids, which is monolawird lauric acid, that have antiviral, antibacterénd
antiprotozoa activity.
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Antibacterial activity of PKO was tested before ahd results showed that PKO have antibacterial
activity againstEscherichia coli while palm oil do not. Other studies have also shown the ability of PKO
inhibition againstStaphylococcus aureusnd Streptococcus spVCO can inhibit the growth of pathogenic
bacteria such dsisteria monocytogeneStaphylococcus spndHelicobacter sp*°

Fat is converted into fatty acids and monoglycetigiesaponification or by enzymatic proc&sshe
partial hydrolysis of VCO can increase the inhdoitiof bacterial, either hydrolysis by the enzymeasie
(lipozyme) or with NaOH (saponification). The bessult was shown by enzymatic hydrolysis methodh wit
incubation time of 12 hours. The increased enzymatubation time is proportional to the increasdree
fatty acid content in VCO and an increase in actifxéal activity’

If consumed, fat is converted into fatty acids amshoglyceride by the enzyme lipase in the digestive
track. There are three sources of lipase enzymats hydrolyze fat before it is absorbed in the itites
digestion, the lingual lipase, gastric lipase aadqueatic lipase. Lipase can hydrolyze fatty acidially, for
short, medium and long fatty acid, which is at shfiosition. Thus if VCO and PKO consumed, theyl wil
undergo partial hydrolysis by the enzyme lipasthndigestive tract before it is absoried.

The purpose of this study was to determine théacterial activity of enzymatic hydrolyzed of VCO
and PKO performed using the enzyme lipase (LipozyindM ) againstStaphylococcuaureus Escherichia
coli andSalmonella thypi

EXPERIMENTAL
Apparatus

The tools used in this research were included sh@&embi-shaker, Germany), incubator (Sonica,
Japan), maximum power balance 220 g (Precisa, JJapater bath, burette, statip, clamps, autocléwdyo
mixer, incubators, glassware and tools as needezsaarch.

Materials

The chemicals used in this study, unless otherwiated, are pro-analysis quality from E. Merck
(Germany), including n-hexane, tris-hidroksimetilaometan, sodium hydroxide, ethanol, hydrochladd,
calcium chloride, sodium sulfate anhydrous, phembialein indicator (1% in alcohol), sodium chlorided
Lipozyme TL IM. Materials for antibacterial actiyitwere included nutrient agar and mueller hintoarag
(Oxoid, England) and bacteria used were Staphymeaureus (ATCC 29737), Escherichia coli (ATCC
10536) and Salmonella thypi (ATCC 786). Mc Farld&yglivalence Turbidity Standard (Remel, USA). Paper
disc were 6 mm diameter (Oxoid, England). Referestemdard tetracycline and chloramphenicol (Oxoid,
England). VCO is produced by PT. Siti Nurbaya, We&ginatra, and PKO used is from PT. Wilmar, Medan,
North Sumatera.

Method

There were two stages in this study, the first wascess of enzymatic hydrolysis of the VCO and
PKO, and the second was antibacterial activityyafrblyzed oil.

Hydrolysis process by the enzyme lipase (Lipozym M), which were active at 1.3 position
conducted for 18 hours. A total of 30 grams of tl,which added 30 grams of distilled water, 1250
0.063M CacCl2, 25 ml of Tris-HCI buffer, 500 miligres of Lipozyme TL IM, in an erlenmayer flask. The
material shaken 10 minutes at 200 rpm. Subsequantiypated at 5&, and was shaken every hour for 10
minutes at 200 rpm:° An increase of the acid number of free fatty afstermined every 2 hours by titration.

Hydrolyzed oil then tested for antibacterial adjhagainsiStaphylococcus aureusscherichia coland
Salmonella thypusing agar diffusion method with 6 mmdiameter guagisc (Oxoid, England}* Antibacterial
activity test carried out on unhydrolyzed VCO an¢lCR hydrolyzed oil of VCO (VCOH) and PKO (PKOH)
each with concentration of 25%, 50%, 75% and 10@Ptibacterial activity of the test material compangith
chloramphenicol (3Qug) and tetracycline (30Qg).
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The data than analyzed using Analysis of Variadd¢QqVA).*2
RESULT AND DISCUSSION
Enzymatic Hydrolisis

Hydrolysis enzymatic process carried out during 2Behour incubation period with the observation
time interval every 2 hours to determine the optimmaubation time of the enzymatic reaction between
Lipozyme with each oil, VCO and PKO. The optimatubation period is determined when a constant acid
number reached which indicates that no longer fiogmitly increase amount of free fatty acids. Theuit
presented in Table 3.1 and Figure 3.1.

Table 3.1 Acid Numbers and incubation time of hydrolysif#O and VCO

Mean +SD Acid number (mg NaOH/g Qil)
Method Incubation time n=3
VCO PKO
Non hydrolysis oil - 0.33+0.34 0.24+£0.28
0 hour 4,78 £ 0.69 4.33+0.70
2 hours 10.82 + 2.15 10.32 +2.84
4 hours 30.03+2.16 21.74 £1.38
6 hours 48.25 + 2.69 35.75 £ 2.69
Enzymatic 8 hours 89.97 £1.48 78.43 £ 3.05
hydrolysis oil 10 hours 115.53 £0.97 108.68 +£1.92
12 hours 131.67 £1.41 125.05+1.34
14 hours 141.96 £1.27 136.09 £+ 1.14
16 hours 14258 +1.24 137.15+£0.89
18 hours 143.58 £ 1.52 137.37 £ 0.66
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Figure 3.1 Chart of Acid Number and incubation time of hygsi$ of VCO and PKO

Acid number is amount of free fatty acids containedhe oil or fat. Enzymatic hydrolysis VCO and
PKO with Lipozyme TL IM will produce 2 free fattycals molecules and 1 monoglyceride from each
triglyceride molecule present in the VCO and PKégduse Lipozyme works specifically on position # &n
of triglycerides’ Lipozyme TL IM works like the lipase enzymes i thuman gastrointestinal tract.

The increasing of acid number can be seen fromeTaldl and Figure 3.1, it showed that there were
increasing acid number during the 14 hours. Afgehaurs there is no significant increase in acichiper. This
suggests that the optimum condition of enzymatctiens occurred significantly in 14 hours ande¢he point
is reached when the enzymatic reaction incubatiiog of 14 hours.
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The main content of lauric oil is lauric acid, $e tresults of hydrolyzed VCO and PKO with lipase
enzyme which is active at sn-1.3 position is maitdyric acid and monolaurin, which acts as an
antibacteriaf>**1>1®

Antibacterial Activity

The antibacterial activity test is determined bg thhibition zone that formed around the papergjisc
and the result can be seen in Figure 3.2, Tablar&iZigure 3.3.

(c) (d)
Figure 3.2 Inhibitory Zone of VCO (a), PKO (b), tetracyclif@ and chloramphenicol (d) agair&taureus

Table 3.2 Antibacterial activity of the test substance age aureusS. thypj andE.coli

Meanz SD Inhibition Zone (mm)
Sampel Level "=
P (l/ml) S. aureus S. thypi E. coli
VCO PKO VCO PKO VCO PKO
N
O" | 100% | 1002+048 | 9.6+017| 9.07:015 | 843+115 | 8.17+0.65 | 7.83+0.85
hydrolysis oil
25% 13.57 £ 0.35 12.75+0.13 10.53 £0.91 9.20221 9.13+0.40 9.07 £ 0.67
Enzymatic 50% 1457 £0.15 13.73 £ 0.57 11.80 £1.15 10.1008% 10.05 £0.87 10.47 £ 0.3¢
hydrolysis oil 75% 15.74 £0.39 15.02 £ 0.97 13.00 £0.79 11.889% 11.93+0.51 11.4 £0.26
100% 17.17 £0.13 16.32 £ 0.45 13.77 £0.31 12.8312 13.13+£0.32 12.63+0.21
Tetracycline 30ig 26.42+0.16 27.27+0.38 29.43+0.46
Chloramphenicgl 30 ig 30.40+0.43 34.233+0.30 32.15+0.25

Note: diameter of paper disc is 6mm



Floriana Sundari Loung et a//Int.J.PharmTech Res.2014,6(2),pp 628-633. 632

——VCO-SA
—a—-PKO-5A

Inhibition zone (mm)
=

3 =V CO-ST
G ——PKO-ST
4 ——=VCO-EC
2 0—PKO-EC
0

NH H25%  H50% HI100%

100% Level of oil (ng/ml)

Figure 3.3 Chart of levels of hydrolysis oil and inhibitorgize of VCO against S. aureus (VCO-SA), S. thypi
(VCO-ST), E. coli (VCO-EC) and PKO against S. asr¢gKO-SA), S. thypi (PKO-ST), E. coli (PKO-EC).
NH = non hydrolysis oil, H = Hydrolysis oil

The result of antibacterial activity test showsttNa&CO and PKO give the minimal and similar
antibacterial activity against &ureus E. coliandS. thypi This is consistent with previous research thgs sa
that PKO provide inhibitory zone agairist coli.'” Antibacterial activity agains. aureuggram-positive) is
higher than against th®. thypiandE. coli (gram-negative). As seen on Figure 3.3 the inioibizone for S.
aureus is higher.

There were significantly increased on antibacteaglivity of its hydrolyzed oils, VCOH and PKOH.
Elevated concentration of VCOH and PKOH providengigantly increased antibacterial activity. Butetb
was no significant difference in antibacterial @ityi between VCOH and PKOH.

Of all saturated fatty acids, lauric acid has highetimicrobial activity than caprylic acid (C8 ),0
capric acid (C10 : 0), and myristic acid (C14 : Id)general, reported that the fatty acids and rgtyoerides
inactivates bacteria by damaging the plasma mereb¢épid bilayer )>'%*°

The result of hydrolyzed oil are lauric acid andnolaurin. Monolaurin is a non-ionic surfactant
having two ends with different properties, one @nbydrophobic and the other is hydrophtfiSo that it can
interfere the growth of bacteria, both gram- pesitaind gram-negative bacteria. Gram-negative baaeter
membrane is lipopolysaccharide composed of ligidéysaccharides and proteins, is more non - poleraas
gram-positive bacteria consists of a thicker pegigcan layer has a polar in nature, they canfteetad by
monolaurin. Gram-negative bacteria have thickeodgdisacaride layers so that lauric acid and marala
easily penetrate through the membrane, and itsllgquen polar making pervasive, damaging the celllsvof
bacteria, and bacteria die. As against gram-pesiailthough the membrane lining layer contains Viétg fat,
but as monolaurin is surfactant so it can damagédécterial cell membrane, resulted membrane &ysisthen
inhibited bacterial growth.

The benefit of these oils, VCO and PKO are food,amantibiotic, so that intestinal bacteria temdhé
more receptive.

CONCLUSION

The results showed that the enzymatic hydrolysiegss VCO and PKO by Lipozyme TL IM is optimum for
14 hours. There is low and similar antibacteridivitg of VCO and PKO. There is significant increasf the
antibacterial activity by increased levels of VC@Hd PKOH. Antibacterial activity againSt aureugGram
positive) was higher than the. thypiand E. coli (Gram negative), but the antibacterial activitytbé test
material is lower than tetracycline and chlorampb@n
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