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ABSTRAK 

Pengadukan telah mendapat perhatian lebih dalam industri lemak dan minyak kerana 

melibatkan isu agama. Kajian ini menilai kesan pcmanasan ke atas profil lemak babi (15 
% dan 30 % lcmak babi) di dalam minyak kelapa sawit RBD (disaring, dinyahluntur dan 
dinvahbau) pada 120 °C. 180 °C dan 240 °C selama 1,2 dan 3 jam masa pemanasan. 
Ujian fiziko kimia yang telah dilakukan adalah nilai iodin, nilai peroksida dan kepekatan 

warna. Bagi Ujian nilai iodin, kcscmua sampcl mcnunjukkan pcnwmnan nilai iodin 

apabila masa pemanasan dltlngkatkan. Pada suhu yang rendah (120 `C), tidak banyak 

perubahan yang bcrlaku pada scmua sampel. Apabila dipanaskan pada suhu yang tinggi, 

sampel 30 04) lemak babi menunjukkan perubahan nilai iodin yang paling besar. Untuk 

nilai peroksida pada suhu 120 °C, scmua sampel menunjukkan nilai peningkatan apabila 

masa pemanasan ditingkatkan. WalaUbagaimanpun, apabila suhu semakin tinggi (ISO °C 

clan 240 °C), nilai perokslda nlenjadi semakin rendah. Ilal lni mungkln disebabkan olch 

penghasilan dan pengumpulan produk teroksida sekunder. Bagi keputusan warna, apabila 

masa pemanasan ditingkatkan, Sampel menjadi semakin gelap discbabkan pcnohasilan 
bahan tidak mcruap. Apabila data dianalisis menggunakan PCA, kesemua sampel (15 'No 

dan 30 0ö lemak babi) dan kawalan (0 % lemak babi) telah dikumpulkan ulengikut masa 

pemanasan tetapi tiada perbezaan untuk sampel dan kawalan. Kompoun meruap telah 
dikenalpasti menggunakan kacdah GC MS IIS (gas kromatografi spektrometri 
hcadspacc). Kepelbagaian data daripada GC-MS-HS telah di purata tengahkan untuk 
Analisis Konlponen Utama (PC A) n7enggunakan perisian Unscrambler. Kepntusan 

daripada plot skor untuk 30 'No lemak babi dan 15 °, /° lenuik babi di dalam RBD minyak 

sawit mcnunjukkan corak yang sama untuk suhu pcmanasan 120 °C dan 180 T. Pada 

240 C. kedua- dua sampel dan kawalan bertaburan pada plot skor. NValautiagalmanapun, 

teknik GC-N-1S-IdS tidak dapat membezakan antara 0°, % lenulk babi dengan 15 0o dan 30 

°, o lemak babi di dalam RBD minyak kelapa sa\ylt. Bahan nlerUap didapatl Wait dmgm) 

suhu pcmanasan spesihk adalah heksanal pada 120 `C, nonanal, oktana dan Noma pada 
180 °C. KeputUsan daripada kajlan lm nlungkin dapat nlemberi Inaklumat untuk kaedah 

pen-enalpastlan dan pcnyaringan lemak babi yang terdapat dalam nlinyak kltar semUla 
dan peralatan yang lebih sensitii' seperti SPMF, bcrkemungkinan memberkin has-il 

keputusan yang Iebih baik. 

Katakunci: Pcngaýlukan, Kcsan hcmanasan, Proiil Icmak babi, PV. IV, AVarna, GC-AIS- 
HS, I'C: A 
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ABSTRACT 

Adulteration has gained much concern in the oils and fats industry due to religious issues. 
This study assessed the effect of heating on the profiling of lard (15 °% and 30 °-% lard) 

spiked in refined bleached deodorized (RBD) palm oil at three different temperatures 
(120 T. 1SO °C and 240 °C), each for 1,2 and 3 hours of heating time. The 

physicochemical test done were iodine value (IV), peroxide value (PV) and color 
intensity. For iodine value test, all samples showed decreased in iodine value as heating 

time was prolonged. At low heating temperature (120 °C), not much changes were 
observed for all samples. When samples were heated at higher temperature. 30 % lard 

showed the biggest changes in iodine value. For peroxide value, at 120 °C. all samples 

showed an increased as the time was prolonged. however, at higher heating temperature 
(180 °C and 240 °C). the value decreased. This might be due to the formation and 

accumulation of secondary oxidation products. In terms of colour, as time was prolonged, 

all samples becomes darker due to formation of non volatile decomposition. When data 

of physicochemical tests were analyzed using PCA, all samples 15 and 30 °, o lard) and 

control (0 % lard) were clustered according to the heating temperature but showed no 
difference for samples and control. The volatile compounds released were identified 

using (gas chromatography mass spectrometry headspace) GC-MS-HS method. 
Multivariate data from GC-MS-IIS were mean centred prior to Principal Components 

Analysis (PCA) using Unscrambler software. The result obtained from the scores plot for 

30 % lard and 15 % lard in the RI3D palm oil showed the sane pattern for heating 

temperature at 120 °C and 180 T. Both samples and control were scattered in the scores 

plot at 240 T. However, the GC-MS-HS technique was not able to differentiate between 

0% lard with 15 `%, or 30 `%o lard in RBD palm oil. Certain volatile compounds were 
found related to spcsilic heating temperature such as hexanal at 120 "C, while nonanal. 
heptane and octane at 1 SO°C. The result of this study might be used to provide 

information for the method designed in the detection and screening of lard in recycled 

cooking oil and a more sensitive equipment such as SPMF might give a better results. 

Keywords: Adultcration, Heating c(Tcct, Lard profiling, PV, IV, Colour, GC-NIS-IIS, 

PC: A 
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