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ABSTRACT 

Five types of common vegetables in Malaysia were selected, namely carrot, 

sweetcorn, garlic, shallot, and chilly. The objectives of this study were to determine 
antioxidative activity and nutritional composition of these samples before and after 
undergoing different preservation methods, including freezing and pickling. Proximate 
analysis had been done to determine the nutritional value while ferric thiocyanate method 
was used to determine the antioxidative activities among the samples, extracted by 
methanol and ethyl acetate. After drying, water activity for all samples was in the range 
of 0.3 to 0.6 which do not have problem with microbial growth. There were no significant 
(p<0.05) difference in moisture content of all frozen samples as compared to fresh 
samples. However, moisture content of samples that were pickled by vinegar was 
significantly higher than fresh samples. The loss of ash content in frozen samples was 

significantly (p<0.05) lower than the pickled samples. All the pickled samples had lost 
about 40% of ash content while frozen samples were 20%. After frozen and pickled, the 

loss of crude protein in all samples showed significance values. Freezing caused the loss 
at a range of 8% to 10% among the samples. For fat content, the loss of frozen samples 
was lower than the pickled samples. All the samples which were pickled by sugar syrup 
had lost the highest percentage of fat content. As comparing the crude fiber to the fresh 
samples, all samples that were frozen and pickled were significantly (p<0.05) lower. In 
carrot, garlic, and shallot, there were no significant (p<0.05) difference in fiber content 

between methods of freezing and pickling. In overall, freezing was found to be better than 
pickling in order to maintain the nutritional compound during preservation. In 

determination of antioxidative activity, the entire methanol extracts of fresh samples 
showed strong antioxidative activities as compared to BHT and a.-tocopherol, except 
carrot, which its antioxidative activity was significantly (p<0.05) lower than BHT, but 
same with a.-tocopherol. All the samples which were pickled by vinegar, salt and sugar 
were significantly (p<0.05) lower in antioxidative activities as compared to the fresh and 
frozen samples, except sweetcorn. There were no significant (p<0.05) difference of 
antioxidative activity between the processed sweetcorn and fresh sweetcorn. However, all 
the entire ethyl acetate extracts had shown significantly (p<0.05) lower antioxidative 

activities than that of BHT. The differences of antioxidative activities occur between the 
different solvent extractions. Solvent with high polarity were widely used and effective 
for extraction of antioxidants. In conclusion, freezing was better than pickling in 
preservation of food products due to the bad effects on nutritional composition and . 

antioxidative activities were less than the pickling methods. 
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Lima jenis sayuran yang biasa dalam pasaran Malaysia dipilih sebagai sampel kajian, 
iaitu lobak merah, jagung, bawang putih, bawang merah, dan cili. Objektif kajian adalah 
untuk menentukan aktiviti antioksida dan kandungan nutrient dalam sampel segar dan 
sampel yang telah melalui proses penyejukbekuan dan penjerukan. Analisis proksimat 
dijalankan untuk penentuan kandungan nutrien dalam sampel manakala aktiviti antioksida 
ditentukan dengan kaedah Ferric Thiocyanate (FTC) di mana dua jenis pelarut iaitu 
methanol dan etil asetat digunakan untuk mengekstrak sampel. Selepas pengeringan, aw 

bagi semua sampel adalah pada lingkungan 0.3 hingga 0.6. bagi kandungan kelembapan, 
keputusan menunjukkan tiada perbezaan signifikan antara sampel sejukbeku dengan 
sampel segar. Namun, sampel yang dijeruk dengan cuka telah menunjukkan perbezaan 
signifikan dengan sampel lain, malaha:n lebih tinggi daripada sampel segar. Kandungan 
abu bagi semua sampel terproses menunjukkan perbezaan signifikan dengan sampel asal. 
Kehilangan kandungan abu dalam sampel sejukbeku adalah kira-kira 20% manakala 
sampel jeruk mengalami kehilangan lebih daripada 40%. Proses penyejukbekuan juga 
menyebabkan kehilangan protein dalam lingkungan 8-10% manakala proses penjerukan 
telah menyebabkan kehilangan protein yang kritikal pada semua jenis sayuran. 
Kehilangan kandungan lemak bagi sampel sejukbeku juga lebih rendah daripada sampel 
yang dijeruk. Antara sampel jeruk, didapati kehilangan kandungan lemak adalah paling 
tinggi dalam sampel yang dijeruk dengan air gula. Apabila membandingkan dengan 
kandungan serat dalam sampel segar, didapati kandungan serat bagi semua sampel 
sejukbeku dan sampel jeruk adalah lebih rendah. Namun, didapati tiada perbezaan 
signifikan antara proses sejukbeku dan penjerukan pada sampel lobak merah, bawang 
putih dan bawang merah. Dalam penentuan aktiviti antioksida, didapati semua ekstrak 
sampel segar dengan methanol menunjukkan aktiviti antioksida yang kuat apabila 
berbanding dengan BHT dan a-tocopherol, kecuali lobak merah. Namun begitu, aktiviti 
antioksida bagi lobak merah adalah setaraf dengan a-tocopherol. Aktiviti antioksida bagi 
semua sampel jeruk didapati adalah lebih rendah daripada sampel segar dan sampel 
sejukbeku melainkan jagung. Keputusan menunjukkan jagung sejukbeku dan jagung 
jeruk tiada perbezaan signifikan dengan sampel segar. Bagi ekstrak etil asetat, aktiviti 
antioksida dalam semua sampel adalah lebih rendah daripada BHT. Ekstrak daripada 
sampel segar adalah tiada perbezaan signifikan dengan a-tocopherot Keputusan . 
menunjukkan ada perbezaan signifikan dalam aktiviti antioksida bagi sampel yang 
diekstrak dengan kedua-dua jenis pelarut. Biasanya, pelarut berpolar tinggi dipakai 
dengan meluas dan lebih berkesan untuk pengekstrakan unsur antioksida. 
Kesimpulannya, proses penyejukbekuan adalah lebih baik daripada kaedah penjerukan 
dalam pengawetan produk makanan kerana kesannya ke atas kandungan nutrien dan 
aktiviti antioksida adalah lebih rendah. 




