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ABSTRACT

Finding out the source reducing cholesterol is essential. In the study, Streptococcus thermophillus was cultured in
MRS medium. After precipitation with 60% ammonium sulfate, the obtained precipitant was dissolved in distilled
water and used to react with cholesterol oleate for 20 minutes at 37°C and then titrated with 1M NaOH and by using
phenolphtalein as an indicator till the permanent red color appeared. The tested samples were reacted with choles-
teryl oleate and then were run on thin layer chromatography (TLC) with solvent system and then were detected by
spraying with 20% perchloric acid and then dried. Finally, the test was observed under ultraviolet (UV) at the
wavelength of 230nm. The result reported that Streptococcus thermophillus could produce cholesteryl esterase.
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INTRODUCTION

In the body, cholesterol works with high-densityolproteins (HDL), often referred to as "good chtdes". High-
density lipoproteins carry cholesterol from the yedissues to the liver for removal. When cholesdtes attached
to a fatty acid, it is a cholesterol ester. Normathe cholesterol esters are broken down by Iysas@cid lipase
called cholesterol esterase into cholesterol afadty acid and then excreted or used by the bodyuaisents. Cho-
lesterol esterase is acid lipase, being an enziatecaitalyzes the hydrolytic cleavage of cholestand other sterol
esters and triglycerides. This enzyme is foundénlysosome (compartments that digest and recyaterrals in the
cell) [4] or some bacteria e&&reptomyces lavendulae [2], [3]. In enzymology, cholesterol esterase mkn as a
sterol esterase catalyzing the chemical reactidrebmswy:

Cholesterol ester + @ —— » Cholesterol ester&holesterol + Fatty acid

In this study, we detected cholesterol esterasraptococcus thermophilus isolated from food. This strain is com-
monly used in the pharmaceutical and food products.

For healthcare, cholesterol causes the big probidmman circulation system. Cholesterol esterasha main key
to solve it. The medicine used in the cholesteredtiment is bile acid resins, ezetimibe (zetidyidi acid, niacin,
commonly. Up to now, there was no information abstuty of cholesterol esteraseSimeptococcus thermophilus
while this strain is used as biological productsHaman. This project was the first step to detbctiesterol ester-
ase from3treptococcus thermophilus that will be useful for health care so far.
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EXPERIMENTAL SECTION

Materials

Foods as yogurts suspected to congigptococcus thermophilus were selected for study isolated from yogurts and
identified was used as a cholesterol esterase-pimmglumicroorganism. MRS agar and MRS broth werecipased
from Merck. Kit API 50CHL and software were suppliey BioMérieux. Palmitic acid, oleic acid, vitarBinetha-
nol, cholesteryl oleate, triton X-10, ammonium atdfwere in purified form.

Streptococcus isolation

The isolation on yogurts and fermented products peaformed. The samples were incubated in MRS ab45C

in 24-48 hours anaerobically, then spreaded ont@MBar. The white colonies with the milky smell a/gicked
up and transferred onto MRS agar. The incubatiorition was at 37TC in 24-48 hours aerobically. The desired
colonies were stained and observed under microszog¢hen was identified by the API 50CHL kit (Biékkux).

Cultivation for cholessterol esterase production

Streptococcus thermophilus was grown in MRS agar at %7 for 2 days in the aerobic condition. Then, theasw
transferred into MRS broth and incubated &1C3@n the aerobic condition. Palmitic acid and vitai were added
in the MRS broth. Palmitic acid added in the MR8tbito get the final concentration was 0.012% withike vitamin
D amount was added in medium to get the final cotmagon of 7.5 % for optimizing the cholesterolerase. All
the samples were incubated 3 days 4C3¥erobically.

Partially purification of cholesterol esterase
All samples were centrifuged at 12000 rpm for 1% mnd were carried out af@ with 60% ammonium sulfate.
The precipitate was collected, dialyzed and disstbim 100 ml distilled water by prepared for expemt.

Detection of free fatty acid by titration

Preparation sample for experiment: 1ml mixture wdcipitate dissolved in distilled water was addeithve.5ul
cholesteryl oleate and 0.5 % Triton X-100. Thens thixture was incubated at €7 for 20min. The detection of
free fatty acid by titration was performed accogdio Arti Nigam [1]. 1 to 2 drops of phenolphtaleialution were
added to the sample and then titrated against 18HN#ll a persistent faint pink color develops. Tdraount of 1M
NaOH was recorded and calculated.

Thin layer chromatography

Thin layer chromatography was performed accortiingrti Nigam [1]. The mobile phase was prepargdrixing
chloroform: methanol: acetic acid: distilled wateith the ratio 5:15:4:2. The standard oleic acid @holesterol
were prepared with 1% and 2%, respectively. For fitaying solution, the 20% percholric acid in aquebase
was used. 5 ul of each sample was applied. Aftening, the TLC plate was taken out, air dried, datkcted per-
cholric acid. The spots of the resolved lipid wiereated and compared with the spots of standard.

RESULTS AND DISCUSSION
Microorganism identification
3 isolated microorganisms were cocci, positive gf&igure 1). After identification of them by usitlge API 50

CHL kit (BioMérieux) and analyzing with the API $afare, there was only one microorganism identiis®rep-
tococcus thermophilus with 1d: 100% and T: 0,5.
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Figure 1: Morphology of Streptococcus thermophilus under microscope after Gram stain

Titration to detect of fatty acid

After precipitation with 60% ammonium sulfate, tHet@ned precipitant was dissolved in distilled wated used to
react with cholesterol oleate for 20 minutes #(C37The solutions were titrated with 1M NaOH andusyng phe-
nolphtalein as an indicator till the permanenteetbr appeared (Figure 2).

Figure 2: The solution before (A) and after titration (B) (From left to right of A and B: cultured MRS broth (1), added palmitic acid (2),
added vitamin D (3))

The volume of 1M NaOH was recorded as in table ith\he same amount of 1M NaOH, the color of samypie
der vitamin D condition was weaker than in MRS brot under palmitic acid. With the same amountiofhiass
produced in MRS broth or under palmitic acid, tlboc was red-orange (Figure 2B-3). Therefore, vitai may
interfere the cholesterol esterase production.niehanism for cholesteryl esterase production shoelstudied so
far. Remarkably, with this procedure of precipitatind dialysis, the palmitic acid and vitamin Dreveemoved out
of the samples.The obtained samples might contayraaidic products due to there were the changer ¢igure
2B). After adding phenolphthalein as indicator dmichtion with 1M NaOH, all solutions had changenlar that
were summarized as in Table 1. The volume of NaGidercolor change is less than 100 pl. It was detraiad
having the reaction between NaOH and acid. To nsake the products formed after hydrolyzation, tlaiyer
chromatography was performed to detect which ty fatid.

Table 1: The volume of 1M NaOH (ul)

Microorganism Cultured MRS Palmiticacid  Vitamin D
100 100 100
Dark red Dark red Red-Orang

Streptococcus thermophilus

[¢]

Thin layer chromatography

The tested samples were reacted with cholesteggit®land then were run on TLC with solvent sysfEnen the
spots were detected by spraying with 20% perchlacid and then dried. Finally, the test was observmter UV
(Figure 3). The image showed the spots had equalR the oleic acid and cholesterol. So, it mbkeconfirmed
that have ester hydrolysis was acted. From whitlhe precipitate, they have cholesteryl ester&t@wever, there
were also the existence of spots in the lowesepaftFigure 3) showing that more products were @atrafter hy-
drolysis. Similarily, the other fatty acids will lermed. These spots will be analyzed so far.
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Figure 3: Thin layer chromatography for cholesteroldetection in Streptococcus thermophillus.
Fromleft to right: (A) sample from MRS, (B) sample from MRS with palmitic acid, (C) sample from MRSwith vitamin D, (D) oleic acid, (E)
cholesterol. Fromup to down: (1) cholesterol pattern, (2) oleic acid pattern, (3) othersin tested samples.

The precipitation of cholesterol esterase with 60%manium sulfate was used to detect the activityin Tayer
chromatography was used to determine the free daitythat is the product of cholesterol ester bygliation. After
culture the microorganism, the media were useceted the cholesteryl esterase. The positive eshibwed that
the cholesteryl esterase was produced extracajiulBine location of this enzyme in tt&reptococcus thermophil-
lus will be done in next step. In this researgingptococcus thermophillus grew up in MRS without or with palmitic
acid, vitamin D having the cholesterol esterasés Was the basic step for next research abouthbkesterol ester-
ase in lactic acid bacteria.
CONCLUSION

This was the primary detection of cholesterol esterin lactic acid bacteria in foods. In order tolerstand and
collect the purified enzyme for treatment and d@sis, more purified steps and chemical reactiowelsas struc-
ture analysis should be studied. With the purifibdlesterol esterase, the genes encoding for tizignees will be
identified so far to understand more the mechanishrholesterol reduction of lactic acid bacteribenw using in
human health care.
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