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The physico-chemical characteristics of cocoa butter (CB) , palm mid-

fraction (PMF) and palm kernel stearin (PKS) in fat-based chocolate 

formulation in the presence of sorbitan tristearate (STS) have been 

studied. Triacylglycerols (TAGs) , fatty acid methyl esters (FAMEs) , 

thermal behaviour, polymorphic form, solid fat content (SFC) , 

hardness / texture properties, rheological behaviour, microstructure 

properties, bloom test, and sensory properties were determined to 

evaluate quality properties of palm-based chocolate. The results show 

that the addition of STS into fat system could significantly inhibit the 

polymorphic transformation during temperature transition. It is due 

to the significant influence in increasing the crystal stability. 
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This study showed that the melting profiles of fat mixtures with the 

presence of STS were different due to the rapid melting at room 

temperature (30°C) , so resulting in the softness of chocolate 

products . Most of CB, PKS and STS mixtures have a strong tendency 

to produce two distinctive � and W polymorphs. These results provide 

strong evidence to indicate incompatibility between those fats, which 

causes softness in chocolate and confectionery products. By using 

response surface methodology (RSM) , it was found that a ratio of 

90CB: I0PMF:2 .5STS was the optimum formulation for the best 

physical and chemical characteristics of fat system. 

The concentrations of TAGs of chocolate's fat were changed, causing 

the polymorphic transformation to take place during storage. 

However, only the composition of the main TAGs (POP, POS, SOS) 

significantly influence the type of polymorphic form, whereas fatty 

acids composition determined the type of TAGs formed. Chocolate 

containing CB (control) consisted of only � crystals at all times. 

However, chocolates containing CB and PMF mixtures were found to 

strive both �' and � during storage period. The existing of two crystal 

forms (W + �) and the transition of W into the more stable � crystal 

had caused bloom formation. STS at 1 .25% and 2 .5% were found to 
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inhibit effectively bloom formation during storage. The sensory 

evaluation of palm-based chocolates showed that texture score was 

significantly affected by both PMF concentration and onset of melt, 

but STS did not have any significant effect on each sensory attribute. 
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Sifat fiziko-kimia lemak koko (CB) , fraksi tengah minyak kelapa sawit 

(PMF) dan kernel stearin minyak kelapa sawit (PKS) dalam formulasi 

coklat berasas lemak dengan kehadiran sorbitan tristearat (STS) 

telah dikaji. Triasilgliserol (TAGs) , asid lemak metil ester (FAMEs) , 

sifat termal, bentuk polimorfik, kandungan lemak pejal, ciri 

kekerasan/tekstur, sifat reologi, ciri mikrostruktur, ujian bloom dan 

ciri sensori telah ditentukan untuk menilai ciri kualiti coklat berasas 

minyak kelapa sawit. Hasil penyelidikan menunjukkan bahawa 

penambahan STS ke dalam sistem lemak telah menghalang 

perubahan polimorfik dengan ketara ketika perubahan suhu. lni 

adalah disebabkan oleh pengaruh ketara dalam peningkatan 

kestabilan kristal. 
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Kajian juga telah menunjukkan bahawa profil melebur campuran 

lemak dengan kehadiran STS adalah berbeza disebabkan peleburan 

yang cepat pada suhu bilik (30°C) , dan ini menyebabkan produk 

coklat menjadi lembik. Kebanyakan campuran CB, PKS dan STS 

mempunyai kecendrungan yang kuat untuk menghasilkan dua 

polimorf yang berbeza iaitu � dan W. Keputusan ini memberikan 

bukti yang kukuh tentang ketidak sesuaian di antara lemak 

tersebut, yang seterusnya menghasilkan produk coklat dan konfeksi 

yang lembik. Teknik "response surface methodology" (RSM), telah 

mendapatkan bahawa kombinasi 90CB: lOPMF:2 .5STS telah 

menghasilkan sifat flzikal dan kimia yang terbaik dalam sistem 

lemak. 

Kepekatan TAGs dalam lemak coklat telah berubah dan itu 

mengakibatkan berlakunya perubahan polimorflk semasa 

penyimpanan. Walau bagaimanapun, hanya komposisi utama TAGs 

(POP, POS,  SOS) didapati mempengaruhi dengan ketara jenis bentuk 

polimorflk dan komposisi asid lemak menentukan jenis TAGs yang 

terbentuk. Coklat yang mengandungi CB (kawalan) didapati hanya 

mengandung kristal � pada setiap masa. Sebaliknya, coklat yang 

mengandungi campuran PMF dan CB mempunyai kristal W dan � .  

Kehadiran dua jenis kristal (W + �)  dan perubahan W kepada kristal � 
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yang lebih stabil telah menyebabkan pembentukan bloom. STS pada 

1 .25% dan 2 .5% didapati menghalang pembentukan bloom 

dengan berkesan. Penilaian sensori coklat berasas minyak kelapa 

sawit menunjukkan bahawa kepekatan PMF dan permulaan melebur 

yang cepat mempengaruhi dengan ketara skor untuk tekstur. Walau 

bagaimanapun, STS tidak menunjukkan kesan yang ketara 

terhadap setiap ciri sensori. 
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