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ABSTRAK

Hiperkolesterolemia  dikaitkan  dengan  perkembangan pelbagai  penyakit
kardiovaskular. Pengekalan paras kolesterol serum boleh mengurangkan risiko:penyakit
tersebut, contohnya melalui pengambilan diet yang mengandungi sumber_probiotik
yang mampu memodulasi homeostasis kolesterol. Objektif kajian ini‘adalah’ untuk
memencilkan strain bakteria asid laktik (LAB) yang berpotensi sebagai, probiotik
daripada makanan terfermentasi di Malaysia serta menilai potensinya dalam aktiviti
memodulasi kolesterol. Ciri-ciri fizikokimia dan kolorimetrik semuassampel produk
terfermentasi tersebut adalah berbeza bergantung kepada ramuan™dan prosedur
fermentasi. Saringan awal berjaya mengasingkan 59 pencilanwLAB. Satu siri
eksperimen telah dilakukan untuk menilai ciri-ciri probiotik setiap pencilan. Daripada
59 pencilan, 17 pencilan menunjukkan toleransi terhadap “pH3; dengan kadar
kemandirian hidup melebihi 90%. Analisis seterusnya yang dilakukan‘ke atas pencilan
ini menunjukkan kebolehan mereka untuk terus hidup dalam persekitaran’0.3% garam
hempedu dan merencat pertumbuhan patogen bawaan makanan dalam, pelbagaijulat
(5.50 mm hingga 14.17 mm). Semua strain juga tidak menunjukkan_sebarang-aktiviti
haemolitik B, serta rentan kepada antibiotik ampisilin dan kloramfenikol manakala
rintang terhadap antibiotik asid nalidiksik, streptomisin_dan wvankomisin.Kesemua
pencilan menunjukkan nilai hidrofobisiti yang agak rendah~(3.63% hingga 25.62%)
tetapi aktiviti aggregasi yang sederhana (25:15% hingga 42.87%). Analisis filogenetik
menggunakan jujukan gen asid ribonukleik ribosom 16S (16S'TRNA) dan gen internal
transcribe spacer (ITS) telah mengenalpasti kesemua peneilan dariybelacan (BE) dan
bosou (BO) sebagai Lactiplantibacillus plantarum, manakala semua pencilan dari budu
mentah (BUM) dikenal pasti sebagaislacticaseibacillus paracasei. Seterusnya, 17
pencilan dinilai untuk mengetahui‘sifat penurunan kolesterol*dan interaksinya dengan
sel selanjar adenokarsinoma kolerektal manusia HT-29. Walaupun semua strain tidak
menunjukkan aktiviti hidrolasesgaram hempedu (BSH),«mereka dapat tumbuh dengan
keupayaan berbeza pada agar MRS yang“ditambah dengan asid taurodeoksikolik dan
asid glikodeoksikolik serta berupaya mengasingkan<kolesterol dalam medium MRS.
Melalui analisis PCA; Lplantarum strain' BE7yLJ" plantarum strain BO1, dan L.
paracasei strain BUMG6 telah dipilih sebagai pencilan yang berpotensi untuk dikaji
dengan lebih terperinei berdasarkan Sifat tersendiri mereka. Sifat probiotik bagi ketiga-
tiga strain LAB ini‘dikukuhkan lagi dengan periekatannya pada sel selanjar HT-29. Sifat
perlekatan ini juga telah dibuktikan'secara kuantitatif dengan menumbuhkan pencilan
pada agar MRS, demngan!peratusan_lekatan-antara 24.7% hingga 39.6%, serta secara
kualitatif melalui pemerhatian FESEM Sitotoksisiti pencilan terhadap sel selanjar HT-
29 juga dikajl.menggunakan asai M, dengan hasil penemuan menunjukkan semua
pencilanhanyar bolel menyebabkan sitotoksisiti pada kepekatan yang sangat tinggi
sahaja4(108,dan 10° CFU/mL). Analisis profil transkriptomik menggunakan gqPCR
menunjukkan L. plantarum strain-BE7, L. plantarum strain BO1, dan L. paracasei strain
BUMG6 berjaya untuk menurunkanan ekspresi mRNA CD36 dan NPC1L1 oleh sel
selapjarHT-29 selepas pendedahan 6 jam kepada pencilan, serta meningkatkan ekspresi
MRNA NR1H3 dan menurunkan ekspresi mMRNA SCARB1 selepas dirawat dalam
tempoh yang lebih lama iaitu 24 jam. Hasil keputusan ini menunjukkan bahawa L.
plantarum strain BE7 dan BO1, serta L. paracasei strain BUM6 mempamerkan ciri-ciri
probiotik yang mampu menurunkan kolesterol. Kesimpulannya, ketiga-tiga pencilan
berjaya membuktikan prospektif mereka sebagai probiotik dalam industri makanan dan
rawatan alternatif dalam pengurusan hiperkolesterolemia.
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ABSTRACT

Hypercholesterolemia is associated with the development of various cardiovascular
diseases. Maintenance of serum cholesterol levels can reduce the risk of getting, the
disease, including dietary intake containing probiotics that are able to_modulate
cholesterol homeostasis. The objective of this study was to isolate potential probiotic
lactic acid bacteria (LAB) strains from Malaysian fermented foods and‘to"evaluate their
potential cholesterol-modulating activities. The physicochemical and._colourimetric
characteristics of all samples varied depending on the ingredients and fermentation
procedures. Initially, 59 LAB isolates were successfully isolatedsfrom, the products. A
series of experiments were performed to evaluate the probiotic characteristics of each
isolate. Out of 59, 17 isolates demonstrated tolerance to pH3 with survival rates above
90%. Further analysis performed on these isolates demonstrated their abilities to survive
in 0.3% bile salt environments and inhibit the growth of selected foedborne pathogens
to varying degrees (5.50 mm to 14.17 mm). All strains alse,did not show undesirable -
haemolytic activities, as well as were susceptible ta,ampicillin and chloramphenicol
antibiotics while resistant to nalidixic acid, streptomycin,and vancomycin antibiotics.
The isolates showed slightly low hydrophobicity, values (3.63% ‘to 25.62%) but
moderate aggregation activity (25.15% to 42.84%)._The phylogenetic analysis using
16S ribosomal ribonucleic acid (16S rRNA) genedand internaktranscribedrspacer (ITS)
gene sequences revealed that all belacan (BE) and"bosou (BO),isolates'were identified
as Lactiplantibacillus plantarum, whilefall_non-cooked budu (BUM) isolates were
identified as Lacticaseibacillus paracasei. The isolates were furtherevaluated for their
cholesterol-lowering properties and interactions with, the “*human colorectal
adenocarcinoma cell line HT-29. Although all strains-did not.show bile salt hydrolase
(BSH) activity, they were able te,_grow with™ varying abilities on the MRS agar
supplemented with taurodeoxychelieacid and glycadeoxycholic acid, as well as remove
cholesterol in the MRS medium “quite promisingly. Through principal component
analysis, L. plantarum strain BE7y L. plantarum strain BO1 and L. paracasei strain
BUMG6 were chosen as_the petential isolatesto 'be further explored according to their
distinctive properties. Theprobiotic nature of theseithree LAB strains was strengthened
by its adherence to the HT-29 cell.linésyFhe characteristics were proved quantitatively
by growing the isolates on MRS-agar, with the’/adhesion percentages ranging from
24.7% to 39.6%, as,well'as qualitatively via,FESEM observations. The cytotoxicity of
the isolates towards HT-29 cell tings was also’investigated using the MTT assay, with
the findings obtained showing jthat all isolates could only cause cytotoxicity at
exceptionally highconcentrations (108.and 10° CFU/mL). In the transcriptomic profile
analysis using«gPCR, L. plantarum*strain BE7, L. plantarum strain BO1, and L.
paracasei strain BUMG6_demonstrated the ability to downregulate the CD36 and
NPC1L1 mRNA expression by HT+=29 cell lines following 6 h exposure to the isolates,
as well as upregulate the NR1IH3 mRNA expression and reduce the SCARB1 mRNA
expression after a longer treatment duration, which is 24 h. These data indicated that L.
plantarum strain BE7, L. plantarum strain BO1 and L. paracasei strain BUMG6 have
probiotic characteristics with cholesterol-reduction potential, proving their prospective
as probiotics for the food industry and alternative treatment in the management of
hypercholesterolemia.
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Figure 7.3: Analysis of CD36 Gene Expression Level in HT-29 Cell Co- 158
Cultured with L. plantarum Strain BE7, L. plantarum Strain
BO1 and L. paracasei Strain BUM6, With or Without
Presence of Water-Soluble Cholesterol (200 pg/mL) For 6'h
and 24 h. The Expression of Gene Was Normalised to Bsactin
(housekeeping gene)

Figure 7.4: Analysis of SCARB1 Gene Expression Level in HT-29"Cell 160
Co-Cultured with L. plantarum Strain BE7, L. plantarum
Strain BO1 and L. paracasei Strain BUM6, With,orWithout
Presence of Water-Soluble Cholesterol (200,48/mL) Far 6 h
and 24 h. The Expression of Gene Was Normalised to $-actin
(housekeeping gene)

Figure 7.5: Analysis of NR1H3 Gene Expression Level in HT-29 Cell 162
Co-Cultured with L. plantarum Strain BE7, L. plantarum
Strain BO1 and L. paracasei Strain BUM6,With.or Without
Presence of Water-Soluble Cholesterol (200 pug/mL) For.6h
and 24 h. The Expression ofiGene Was Normalised to p-actin
(housekeeping gene)
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