
 
 

UNIVERSITI PUTRA MALAYSIA 
 
 

BIOCHEMICAL AND MICROBIOLOGICAL CHANGES IN 
FRESHWATER CATFISH (Mystus nemurus V.) DURING STORAGE 

AT DIFFERENT TEMPERATURES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

WILLY PRANATA WIDJAJA 
 
 

FSTM 2010 13 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Universiti Putra Malaysia Institutional Repository

https://core.ac.uk/display/153803114?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


 

 

 

BIOCHEMICAL AND MICROBIOLOGICAL CHANGES IN 

FRESHWATER CATFISH (Mystus nemurus V.) DURING STORAGE  

AT DIFFERENT TEMPERATURES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

By 

 

 

WILLY PRANATA WIDJAJA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thesis Submitted to the School of Graduate Studies, Universiti Putra 

Malaysia, in Fulfilment of the Requirements for the Degree of  

Doctor of Philosophy  

  

 

September 2010 



 ii 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Especially dedicated to : 

 

 

 

 

My wife Lilis Rusmiati, my son Rafi K. Pranata Kusumah, 

my daughter Navesa Norazlina Pranata Kusumah, my beloved mother  

Hjh. Nani Kartawinata, and my late father alayarham Hj. Hadi Widjaja… 

 

 

 

 

 

 

 

 

 

 

 

 



 iii 

Abstract of thesis presented to the Senate of Universiti Putra Malaysia in 

fulfilment of the requirement for the degree of Doctor of Philosophy 

 

 

BIOCHEMICAL AND MICROBIOLOGICAL CHANGES IN 

FRESHWATER CATFISH (Mystus nemurus V.) DURING STORAGE  

AT DIFFERENT TEMPERATURES 

 

 

By 

 

WILLY PRANATA WIDJAJA 

September 2010 

 

Chairman : Associate Professor Fatimah Abu Bakar, PhD 
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Mystus nemurus is a species of Malaysian freshwater catfish. The freshness of fish 

is important for quality measurement. Changes in the biochemical components of 

M. nemurus during storage were analyzed based on lipid changes, formation of 

amines (volatile and biogenic), pH, and K-Value. Analyses were carried out such 

as peroxidation by iodometric titration, thiobarbituric acid by spectrophotometry, 

anisidine value by colorimetry, polyene index by gas chromatography, free fatty 

acid by acidoalcalimetry titration, K-Value by high performance liquid 

chromatography (HPLC), volatile base nitrogen by distillation, pH by pH meter, 

free amino acids by HPLC, and production of biogenic amines by HPLC. The 

samples were stored at ambient temperature (28±2 
o
C) for 24 hours, chilled 

temperature (10±2 
o
C) for 10 days, and iced temperature (2±1 

o
C) for 20 days. 

Lipid oxidation and lipid hydrolysis were significantly increased (p<0.05) by 

increasing in storage time and temperature with the highest value was 28±2 
o
C 

during 24 h. However, polyene index was decrease. The levels of peroxide, 
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thiobarbituric acid, p-anisidine, polyene index and free fatty acid were 2.69 meq 

active oxygen kg
-1

 lipids, 17.99 mg malonaldehyde g
-1

 lipids, 1.28 absorbance g
-1

, 

3.67, and 7.40%, respectively. The K-value of all samples which represent 

nucleotide degradation reached the spoilage limit of 60% at the end of the storage 

periods, except for iced treated samples. The total volatile base (TVB) level 

showed slight differences throughout the storage period. TVB level increased 

from 17.16 to 45.76 mg N100g
-1

 at ambient temperature for 24 hours. pH value 

increased from 6.85 to 7.18 for 24 hours at ambient storage, 6.85 to 7.00 for 10 

days at chilled storage and 6.85 to 7.03 for 20 days at iced storage. In this study, 

12 hours at ambient, 8 days at chilled, and 16 days at iced temperature showed an 

unacceptable quality of M. nemurus. The amino acids of histidine, arginine, and 

lysine decreased along storage time. However, the biogenic amines namely 

histamine, putrescine, and cadaverine significantly increased (p<0.05) in 

accordance with the decreased of free amino acids during storage. The kinetic 

study showed that cadaverine has the highest value of constant rate (k) at 5.380 

with activation energy Ea of 3539.9 kcal mol
-1

 at ambient storage. Therefore, in 

biochemical study cadaverine could be considered as spoilage indicator for M. 

nemurus for all storage temperatures.  

 

Studies on the bacteriological changes of pond water were also carried out to 

evaluate the relationship between water quality and microbiological changes 

during storage of M. nemurus. The analyses involved were total mesophilic and 

psychrophilic aerobic count, lipase-producing bacterial count by plate count agar, 

proteolytic bacterial count by skim milk agar, histamine-producing bacterial count 
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by modified Niven’s agar, putrescine producing bacterial count by arginine 

decarboxylase agar, cadaverine-producing bacteria count by lysine decarboxylase 

agar and Pseudomonas count by cetrimide fusidin cepaloridine agar, and lipolytic 

activity by Rodhamine-β olive oil agar. For 20 days of iced storage, the total 

mesophilic aerobic count increased from log 5.12 CFU g
-1

 to log 7.30 CFU g
-1

. 

Psychrophilic bacterial count also increased for both 10 days of chilled storage 

and 20 days of iced storage. However, this result was slightly lower in one log 

cycle than mesophilic count. The lipase-producing bacterial count showed 

increase for all storage temperatures. Total mesophilic proteolytic count increased 

significantly (p<0.05) and attained a maximum level of 6.61 CFU g
-1

 at the end of 

20 days of iced storage. The same trend was observed for total psychrophilic 

proteolytic count. The count for cadaverine-producing bacteria was the highest as 

compared to the other amine-forming bacteria. The count of Pseudomonas spp. 

that contributed to the highest production of cadaverine reached the value of log 

7.20 CFU g
-1

 for 20 days in iced storage could be a dominance indicator for the 

decomposition of M. nemurus during storage. 
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PERUBAHAN BIOKIMIA DAN MIKROBIOLOGI IKAN ”BAUNG”  
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PADA SUHU BERBEZA 

 

Oleh 

 

WILLY PRANATA WIDJAJA 

September 2010 

 

Pengerusi :  Profesor Madya Fatimah Abu Bakar, PhD 

Fakulti :  Sains Makanan dan Teknologi 

 

Mystus nemurus ialah spesis ikan air tawar Malaysia. Kesegaran ikan adalah 

penting untuk penentuan kualiti. Perubahan komponen biokimia M. nemurus 

semasa penyimpanan telah dianalisa berdasarkan kepada perubahan lipid, 

pembentukan pelbagai jenis amina (meruap dan biogenik), pH dan Nilai-K. 

Analisis yang telah dijalankan adalah seperti penentuan peroksida menggunakan 

kaedah penititratan iodometrik, asid tiobarbitiurik menggunakan spektrofotometri, 

nilai anisidin menggunakan kolorimetri, indeks poliene menggunakan 

kromatografi gas, asid lemak bebas menggunakan penitratan asidoalkalimetri, 

Nilai-K menggunakan kromatografi cecair prestasi tinggi (HPLC), bes nitrogen 

menggunakan kaedah penyulingan, pH menggunakan pH meter, asid amino bebas 

dan biogenik amin menggunakan HPLC. 

 

Sampel telah disimpan pada suhu bilik (28±2 
o
C) selama 24 jam, suhu sejuk 

(10±2 
o
C) selama 10 hari dan suhu ais (2±1 

o
C) selama 20 hari. Pengoksidaan 
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lipid dan hidrolisis lipid telah meningkat secara bererti (p<0.05) mengikut 

peningkatan  tempoh dan suhu penyimpanan di mana nilai tertinggi ialah setelah 

simpanan 24 jam (28±2 
o
C). Walaubagaimanapun, indeks poliene telah menurun. 

Nilai masing-masing bagi tahap peroksida, asid tiobarbitiurik, p-anisidin, indeks 

poliene dan asid lemak bebas adalah 2.69 meq oksigen aktif kg
-1

 lipid, 17.99 mg 

malonaldehid g
-1

 lipid, 1.28 penyerapan g
-1

, 3.67 dan 7.40%. Untuk semua 

sampel, nilai-K (mewakili pemecahan nukleotida), menunjukkan had kerosakan 

pada nilai 60% pada akhir tempoh penyimpanan, kecuali bagi sampel perlakuan 

ais. Tahap jumlah bes-meruap (TVB) telah menunjukkan perubahan kecil 

sepanjang tempoh penyimpanan. Tahap TVB meningkat daripada 17.16 kepada 

45.76 mgN100g
-1 

pada suhu bilik sepanjang 24 jam. Nilai pH meningkat daripada 

6.85 kepada 7.18 selama 24 jam semasa penyimpanan pada suhu bilik, daripada 

6.85 kepada 7.00 selama 10 hari pada suhu sejuk dan daripada 6.85 kepada 7.03 

selama 20 hari pad suhu ais. Dalam kajian ini, penyimpanan selama 12 jam pada 

suhu bilik, 8 hari pada suhu sejuk dan 16 hari pada suhu ais menunjukkan 

penolakan kualiti bagi M. nemurus. Asid amino seperti histidin, arginin dan lisin 

berkurang sepanjang tempoh penyimpanan. Walaubagaimanapun, biogenik amin 

seperti histamin, putresin dan kadaverin meningkat secara bererti (p<0.05) seiring 

dengan penurunan asid amino bebas. Kajian kinetik menunjukkan kadaverin 

mempunyai nilai tertinggi bagi kadar tetap (k) iaitu 5.380 dengan tenaga 

pengaktifan Ea= 3539.9 kcal mol
-1

, semasa penyimpanan suhu bilik. Jadi dalam 

kajian biokimia, kadaverin boleh dinilai sebagai penunjuk kerosakan bagi M. 

nemurus untuk semua suhu penyimpanan. 
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Kajian perubahan bakteriologi air kolam juga dijalankan untuk menilai 

hubungkait di antara kualiti air dengan perubahan mikrobiologi semasa 

penyimpanan M. nemurus. Analisis yang terlibat adalah jumlah mesofilik, 

hitungan aerobik-psikrofilik, hitungan bakteria penghasil-lipase menggunakan 

agar plat, hitungan bakteria-proteolitik menggunakan agar susu skim, hitungan 

bakteria penghasil-histamina menggunakan agar Niven’s terubahsuai, hitungan 

bakteria penghasil-putresina menggunakan agar dikarboksilasi arginin, hitungan 

bakteria penghasil-kadaverina menggunakan agar dikarboksilasi lisin, hitungan 

Pseudomonas menggunakan agar sefaloridin-fusidin-setrimid dan aktiviti lipolitik 

menggunakan agar minyak zaitun Rodhamine-β. Selama 20 hari penyimpanan ais, 

jumlah hitungan aerobik-mesofilik meningkat daripada log 5.12 CFU g
-1

 kepada 

log 7.30 CFU g
-1

.Hitungan bakteria-psikrofilik juga meningkat untuk kedua-dua 

cara penyimpanan iaitu simpanan sejuk (10 hari) dan ais (20 hari). 

Walaubagaimanapun, keputusan ini (psikrofilik) adalah lebih rendah sedikit 

dalam satu kitaran log berbanding hitungan mesofilik. Hitungan bakteria 

penghasil-lipase menunjukkan peningkatan untuk semua jenis suhu penyimpanan. 

Jumlah hitungan mesofilik-proteolitik meningkat secara bererti (p<0.05) dan 

mencapai tahap maksimum 6.61 CFU g
-1

 pada hari terakhir (20 hari) 

penyimpanan ais. Corak yang sama telah dicerap untuk jumlah hitungan 

psikrofilik-proteolitik. Hitungan untuk bakteria penghasil-kadaverina (amin) 

menunjukkan nilai tertinggi berbanding bakteria penghasil-amin lain. Hitungan 

Pseudomonas spp. mencapai log 7.20 CFU g
-1

 selama 20 hari penyimpanan ais 

dan merupakan penunjuk utama penguraian dengan menyumbang kepada 

penghasilan paling tinggi kadaverina semasa penyimpanan M. nemurus. 
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