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Fried breaded fish fillets are consumed for their unique flavor and textural
characteristics which are contributed by the preparation and the breading process.
However, the cooking process can cause detrimental changes to the highly valued
lipid characteristics of the fish lipid. Therefore, this study was carried out with the
objectives of evaluating the changes that could be brought upon by the presence of
breading materials, preparation process (pre-frying and pre-drying) and the cooking
methods on the desired quality attributes of the breaded fish fillets. The effects of
resistant starches on the quality attributes of the breaded fillets were also evaluated.

The breaded and non-breaded black pomfret (Parastromateus niger) fillets were



deep-fried in sunflower oil and palm olein and evaluated for the physico-chemical
properties such as fat content, moisture loss, texture and color changes. The frying
process significantly (P<0.05) changed the fat and moisture content in the fillets. The
presence of breading materials decreased significantly (P<0.05) the moisture loss and
the fat uptake. However, the lipid compositions were observed to change
significantly. The n-3/n-6 ratios were decreased in all fried samples. The palm olein
fried samples had significantly (P<0.05) higher n-3/n-6 ratio than the sunflower oil
fried samples. Breaded fillets were also pre-fried prior to frozen storage to evaluate
the effect of pre-frying on the lipid profile of the samples. The pre-frying treatments
resulted in the decrease of the saturated fatty acids concentration and an increase of
the monounsaturated fatty acids for all samples. The polyunsaturated fatty acids
content was found to increase in the sunflower oil fried samples and decreased in the
palm olein fried ones. The effects of three final cooking methods on the quality
attributes of breaded fillets were also determined. Among the three methods, oven
cooking had the least changes in the parameters evaluated. The concentration of
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) in the oven cooked
samples was about two times higher than the samples cooked by other methods. Oven
cooking methods also showed lower thermal oxidation and higher n-3/n-6 ratio than
the other two cooking methods. The highest and lowest values of hardness in the final
product were observed for those fried and microwaved, respectively. Pre-drying
before frying of breaded fillets affected the moisture content, the fat content and the
hardness of the final product significantly (P<0.05). A positive correlation (r = 0.90)

between the pre-drying time and moisture content, and between pre-drying time and



hardness (r = 0.96), and a negative correlation between the pre-drying time and the fat
uptake (r = -0.78) were found. The incorporation of the resistant starches in the batter
formulation affected all trends of moisture and fat migration in and out of the
breading materials. The moisture content increased while the fat content decreased
significantly (P<0.05) in all breaded samples containing resistant starches as
compared to the control. A significant (P<0.05) increase in hardness and crispiness of

the samples containing resistant starches were also observed.
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Isi ikan bersalut yang telah digoreng, dimakan kerana keunikan pada sifat citarasa
teksturnya yang dipengaruhi oleh kaedah pemprosesan dan penyalutannya. Namun
begitu, proses memasak boleh menyebabkan perubahan yang tidak diingini pada sifat
lipid ikan. Oleh itu, objektif kajian ini adalah untuk menilai perubahan yang
disebabkan oleh bahan penyalut, cara pemprosessan (pra-penggorengan dan pra-
pengeringan) dan kaedah memasak ke atas kualiti isi ikan bersalut. Kesan kaniji
berentang (resistant starch) pada kualiti isi ikan bersalut juga dinilai. Isi ikan bawal
hitam (Parastromateus niger) bersalut dan tidak bersalut digoreng dengan minyak

bunga matahari dan minyak olein kelapa sawit dinilai untuk sifat fiziko-kimia seperti
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kandungan lemak, kehilangan air, tekstur dan perubahan warna. Proses penggorengan
menunjukkan perubahan ketara (P<0.05) pada kandungan lemak dan kelembapan isi
ikan. Dengan adanya bahan penyalutan, penyerapan lemak dan kehilangan air
(P<0.05) adalah ketara. Namun begitu, komposisi lemak telahpun berubah dengan
ketara. Nisbah n-3/n-6 telah menurun dalam kesemua sampel yang digoreng. Sampel
yang digoreng dalam minyak kelapa sawit mempunyai nisbah n-3/n-6 yang lebih
tinggi daripada sampel yang digoreng di dalam minyak bunga matahari. Isi ikan
bersalut yang di pra-goreng sebelum disejukbekukan dinilai untuk kesan pra-
penggorengan keatas profil lemak sampel. Rawatan pra-penggorengan mengurangkan
asid lemak tepu dan meningkatan asid lemak tak-tepu bagi semua sampel. Asid lemak
tak-tepu didapati meningkat dalam sampel yang digoreng dengan minyak bunga
matahari dan berkurangan dalam sampel yang digoreng dengan minyak isirong kelapa
ketiga-tiga kaedah tersebut, memasak dengan ketuhar menunjukkan perubahan yang
paling kecil pada parameter yang dikaji. Kepekatan asid eicosapentaenoic (EPA) dan
asid docosahexaenoic (DHA) dalam sampel yang dimasak dengan ketuhar adalah dua
kali ganda lebih tinggi berbanding dengan sampel yang dimasak dengan kaedah lain.
Kaedah memasak dengan ketuhar menunjukkan pengoksidaan therma dan nisbah n-
3/n-6 yang tinggi berbanding dengan dua kaedah memasak yang lain. Nilai kekerasan
adalah tertinggi pada sampel yang digoreng dan terendah pada sampel yang dimasak
dengan ketuhar gelombang mikro. Kaedah pra-pengeringan sebelum isi ikan bersalut
digoreng dengan ketara mempengaruhi kandungan lemak dan kekerasan produk

terakhir dengan ketara (P<0.05). Korelasi positif (r = 0.90) diantara masa pra-
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pengeringan dan kandungan air, dan diantara masa pra-pengeringan dengan kekerasan
(r = 0.96) manakala korelasi negatif diantara masa pra-pengeringan dan penyerapan
lemak (r = - 0.78) telah deperolehi. Penggunaan kanji rentangan di dalam formulasi
batter memberi kesan ke atas tren perpindahan air dan lemak di dalam dan diluar
bahan salutan. Kandungan air meningkat manakala kandungan lemak berkurangan
(P<0.05) dengan ketara pada sampel bersalut yang mengandungi kanji rentangan
berbanding dengan kawalan. Peningkatan yang ketara pada kekerasan dan

kerangupan bagi sampel yang mengandungi kanji rentangan juga diperhatikan.
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