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Fresh fish are very susceptible to spoilage with a short shelf life due to their biological 

composition. The combined effects of microbiological and chemical changes gradually 

reduce the quality of fish during storage and are involved in spoilage process. Modified 

Atmosphere Packaging (MAP) is generally recognized as a useful preservation 

technique in extending the shelf life of fish and fish products. Consumers’ tendency 

towards selection of fresh over processed or frozen fish has led MAP to become the 

most widely used technique in recent years. Thus, the present study was undertaken to 

determine the effects of vacuum packaging and MAP with different gas mixtures on the 

shelf life of patin fillets stored in refrigeration temperature. Patin (Pangasius pangasius) 

is a freshwater catfish which is widely aquacultured in Malaysia. Although patin fish is 

considered as a popular and high valued species, none has been reported about the 

modified atmosphere storage of this fish previously. In the present study, after 
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purchasing live patin fish from fish land pond, which was located in Serdang, they were 

transferred to the laboratory and filleted immediately. Patin fillets were packed under 

vacuum and four different MAP treatments namely MAP1 (5% O2 + 40% CO2 + 55% 

N2), MAP2 (5% O2 + 60% CO2 + 35% N2), MAP3 (5% O2 + 80% CO2 + 15% N2) and 

MAP4 (100% CO2) and subjected to microbial, chemical and sensory analyses at time 

points of 0, 3, 6, 9, 12, 15, 18 and 21 days during storage at 4ºC. Air stored samples 

were used as control and the results obtained for all treatments were compared with the 

control. Microbiological analyses were performed for total mesophilic and 

psychrotrophic aerobic counts, total mesophilic and psychrotrophic anaerobic counts, 

proteolytic bacterial counts and Enterobacteriaceae counts. Biochemical analyses were 

carried out for pH, total volatile bases nitrogen (TVBN) and lipid oxidation (TBA test). 

Before packaging the fillets, proximate composition and fatty acids profile of the fillets 

were also determined in fresh fish at day 0. The dominant aerobic mesophilic microflora 

in the fillets under air storage and MAP4 (100% CO2) were identified at each sampling 

day. The highest bacterial counts for all the bacterial groups were observed in air 

storage, followed by vacuum packaging (VP), MAP1, MAP2, MAP3 and MAP4, 

respectively. Aerobic mesophilic counts for the patin fillets under air storage exceeded 

the threshold value for microbial spoilage (107cfu/g) after 9 days, whereas those kept 

under VP, MAP1, MAP2 and MAP3 reached the same value on day 14, 17, 18 and 21, 

respectively. Patin fillets packaged in MAP4 (100% CO2) did not reach the spoilage 

value throughout 21 days of storage. Total aerobic mesophilic counts in air stored patin 

fillets increased approximately 5.5 log cycle throughout storage period, whereas those 

packaged under 100% CO2 showed around 3 log cycle increase within 21 days. This 

clearly indicated the powerful effect of carbon dioxide against bacterial growth at the 
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highest concentration. The sensory quality of all patin fillets was acceptable during the 

first 13 ±1 days of aerobic storage, 16 ±1 days of storage in vacuum packaging and 

MAP1, 18 ± 1 days of storage in MAP2 and 19 ± 1 days of storage in MAP3. The 

overall sensory scores for the fillets packed in 100% CO2 (MAP4) was higher than the 

acceptable limit at the end of storage period (21 days). A good correlation was found 

between the microbial (TVC) and sensory data (overall acceptability) for all storage 

conditions (correlation coefficient (r) between -0.943 to -0.987). Microbiological 

identification showed that Aeromonas species were the dominant bacteria during air 

storage while lactic acid bacteria (LAB) formed the majority of the isolates from fillets 

kept under 100% CO2 (MAP4). The proximate and fatty acids composition of patin 

fillets showed they consisted of 5.71g lipid/100g which was susceptible to oxidation due 

to the high amount of unsaturated fatty acids (63.86%) versus saturated fatty acids 

(31.14%). The chemical parameters revealed 100% CO2 (MAP4) and vacuum packed 

fillets had the lowest TBARS values whereas air-stored fillets showed the highest TBA 

values. TVBN increased negligibly during storage of patin fillets in all treatments and 

did not exceed the acceptability limit (35Nmg/100 g). The results of this study indicated 

that 100% CO2 was found to be the most effective atmosphere for storage of patin fillets 

at 4ºC since this condition was associated with superior microbiological, biochemical 

and sensory attributes. 

 

 

 

 

 



© C
OPYRIG

HT U
PM

vi 
 

Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai 
memenuhi keperluan untuk ijazah Master Sains 

 

 

KUALITI MIKROBIOLOGI DA� BIOKIMIA ISI IKA� PATI� (PA�GASIUS 

PA�GASIUS) DI BAWAH PE�GUBAHSUAIA� ATMOSFERA 

PEMBU�GKUSA�  
 

Oleh 

MARYAM SHARIAT 

Mei 2012  

 

Pengerusi     : Profesor Fatimah Abu Bakar, PhD   

 

Fakulti         : Sains Makanan dan Teknologi 

 

 

Ikan segar sangat mudah untuk rosak dengan jangka masa yang pendek disebabkan 

komposisi biologinya. Gabungan kesan perubahan mikrobiologi dan kimia menurun 

secara beransur- ansur kualiti ikan semasa penyimpanan dan terlibat dalam proses 

kerosakan tersebut. Pembungkusan atmosfera diubahsuai (MAP) dikenali umum sebagai 

teknik mengawet untuk memanjangkan hayat simpanan ikan dan produk ikan. 

Kecenderungan pengguna dalam pemilihan ikan segar selepas proses dan sejuk beku 

telah menjadikan MAP sebagai teknik yang lebih meluas digunakan baru- baru ini. Oleh 

itu, pembelajaran ini adalah untuk menentukan kesan vakum dan MAP dengan 

campuran gas yang berbeza ke atas hayat simpanan daging ikan semasa penyimpanan 

pada suhu sejuk beku. Daging ikan patin dibungkus di bawah keadaan vakum dan 

rawatan MAP yng berbeza termasuk MAP1 (5% O2 + 40% CO2 + 55% N2), MAP2 (5% 

O2 + 60% CO2 + 35% N2), MAP3 (5% O2 + 80% CO2 + 15% N2) and MAP4 (100% 

CO2) dan tertakluk kepada analisis mikrob, kimia dan analisis deria pada masa 0, 3, 6, 9, 
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12, 15, 18 dan 21 hari semasa penyimpanan pada 4 °C. Sampel simpanan udara telah 

dijadikan sebagai “control” dan keputusan yang diperolehi dibandingkan dengan 

“control” tersebut. Analisis mikrob telah dijalankan ke atas kiraan jumlah mesofilik dan 

psychrotropik aerobik, jumlah kiraan mesophilik dan psychrotropik anaerobik, kiraan 

bacteria proteolitik bacterial dan kiraan Enterobacteriaceae. Analisis biokimia dilakukan 

untuk pH, “Total Volatile Bases Nitrogen” (TVBN) dan pengoksidaan lipid (ujian 

TBA). Sebelum membungkus daging ikan, anggaran komposisi dan profil asid lemak 

pada daging ikan tersebut telah ditentukan pada hari 0. Mikroflora mesopilik aerobik 

yang dominan di dalam daging ikan ynag disimpan di dalam udara dan MAP4 (100% 

CO2) telah dikenalpasti pada setiap hari pensempelan. Kiraan bakteria yang tertinggi 

untuk semua kumpulan bacteria yang diperhati di udara diikuti vacuum, MAP1, MAP2, 

MAP3 and MAP4. Kiraan mesofilik aerobik untuk daging ikan patin yang disimpan di 

udara melebihi nilai ambang kerosakan (107cfu/g) selepas 9 hari, di mana sampel yang 

disimpan di vakum, MAP1, MAP2 dan MAP3 mencapai nilai yang sama pada hari ke  

14, 17, 18 dan 21. Sampel yang disimpan pada MAP4 (100% CO2) tidak mencapai nilai 

kerosakan sepanjang penyimpanan selama 21 hari. Jumlah kiraan mesophilik aerobik di 

dalam penyimpanan udara daging ikan patin meningkat kira- kira kitar 5.5 log sepanjang 

masa penyimpanan, di mana sampel 100% CO2 menunjukkan peningkatan kitar 3 log 

selama 21 hari.Ini jelas menunjukkan kesan karbon dioksida yang hebat ke atas 

pertumbuhan microbial pada kepekatan yang tinggi. Kesan deria kualiti semua daging 

ikan patin diterima semasa  13 ±1 hari penyimpanan di udara , 16 ±1 hari penyimpanan 

di vacuum dan  MAP1, 18 ±1 hari penyimpanan di MAP2 dan 19 ±1 hari pennyimpanan 

di MAP3. Keseluruhan ujian deria untuk daging ikan yang dibungkus 100% CO 2 

adalah lebih tinggi daripada kadar yang diterima pada hari terakhir penyimpanan (21 



© C
OPYRIG

HT U
PM

viii 
 

hari).Kesan kolerasi yang baik telah dikenlpasti di antara mikrob (TVC) dan data ujian 

deria (keseleruhannya diterima) untuk semua keadaan penyimpanan (correlation 

coefficient (r) di antara -0.943 to -0.987). Pengalpastian mikrobiologi menunjukkan 

Aeromonas adalah sepesies yang utama semasa penyimpanan udara sementara Bakteria 

Acid Laktik (LAB) membentuk majoriti yang dikenalpasti daripada daging ikan semasa 

100% CO2 (MAP4). Komposisi asid laktik di dalam daging ikan patin menunjukkan ia 

mengandungi 5.71g lipid/100g yang cenderung kepada pengoksidaan disebabkan jumlah 

asid laktik tidak tepu settinggi 63.86% berbanding asid laktik tepu settinggi 31.14%. 

Parameter kimia mendedahkan 100% CO2 dan bungkusan vakum daging ikan 

mempunyai nilai TBARS yang tinggi, di mana penyimpanan udara daging ikan 

menunjukkan nilai TBA yang paling tinggi. TVBN yang meningkat semasa 

penyimpanan daging ikan patin boleh diabaikan pada semua rawatan dan tidak melebihi 

had ynag diterima (35Nmg/100 g). Keputusan kajian ini menunjukkan 100% CO2 adalah  

atmosfera yang paling berkesan untuk penyimpanan sejukbeku daging ikan patin pada 

4ºC dari as pek kualiti yang berkaitan dengan mikrob, biokimia dan ujian deria. 
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