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ABSTRACT 
This study was conducted to investigate the biochemical quality of fermented products, fish 
sauce (Budu) and shrimp paste (Belacan). Histamine level, Thiobarbituric Acid Reactive 
Substance (TBARS) values and Total Volatile Base Nitrogen (TVBN) concentration of both 
products were observed in this experiment. Histamine levels of fish sauce and shrimp paste were 
recorded at 0.634 ± 0.46 and 0.327 ± 0.10 mg/100 g respectively. However, there were no 
significant different in histamine level between both fermented products. TBARS values were 
0.020 ± 0.00 in fish sauce and 0.017 ± 0.01 mg MA/ 100g in shrimp paste. Likewise, there is no 
statistically different (p>0.05) of TBARS values in both products. The TVBN concentrations 
were observed at 2.10 ± 0.59 mg N/100 g in fish sauce. Meanwhile, it had been recorded at 7.14 
± 7.12 mg N/100 g in shrimp paste. However, statistical analysis showed that there were no 
significant different (p>0.05) in TVBN concentration between fish sauce and shrimp paste.  The 
results suggested that both fermented products were not chemically different between each other.  
The biochemical indices in both fermented products were very low and safe for consumer 
consumption.    
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INTRODUCTION 

Histamine is a biogenic amine that implicated in 
microbial decomposition of scombroid fish1,2 
such as Morganell morganii, Proteus vulgaris, 
Klebsiella pneumoniae and Enterobacter 
aerogenes. They are capable to convert free 
histidine in fish muscle to histamine.3 Improper 
storage of fish at temperatures higher than 7.2 °C 
allows growth of Histamine Forming Bacteria 
(HFB) and production of histidine 
decarboxylase.4 Once histamine is produced in 
fish, it will not be destroyed either by cooking, 
freezing or smoking process. Total Volatile Base 
Nitrogen (TVBN) is defined as the sum of 
Trimethylamine (TMA), Dimethylamine 
(DMA), ammonia and other nitrogen based 
compounds  that  contribute  to  fish  spoilage.5 

Thiobarbituric Acid Reative Substances 
(TBARS) values predominantly measure 
malondialdehyde   as  a representative  of  the 
wide  range  of   aldehydes   formed   during   the  
lipid  oxidation.6    McClements  and  Decker  
added   that   aldehyde   has a powerful odour. 7  

These odours are perceived as planty, cucumber 
and mushroom-like and turpiny as mentioned by 
Sikorski.8 Budu is a traditional Malaysia 
fermented fish sauce, which composed of 
anchovies and salt (7:3, w/w). The mixture was 
left up to 6 months to mature, before boiled, 
filtered and bottled for commercial distribution. 
Budu can be served as a side dish with vegetable 
herbs.  Meanwhile, Belacan is a traditional 
Malaysian fermented shrimp paste, which 
composed of ground shrimps and salt (6:1, w/w). 
The mixture were left to ferment for 24-48 h 
before pounded, dried and cut into bricks or fist 
shape. Belacan were often used as condiment in 
Malaysian dishes. The biochemical quality of 
both Malaysian fermented products was 
investigated with a concern to the consumption 
safety level.  

MATERIAL  AND  METHODS 
Sample preparation 
Fish sauce and shrimp paste were purchased 
from hypermarkets, local market and convenient  



J. Environ. Res. Develop. 
Journal of Environmental Research And Development             Vol. 7 No. 3, January-March 2013 

1225 
 

store. Twenty samples were analyzed to 
biochemical quality. 
Histamine determination 
The histamine level in each fermented 
products were determined according to the 
Patange et al.9 The concentration of histamine 
in samples was obtained from the standard 
curve for the corresponding absorbance 
measured at 496 nm by regression analysis. 
The histamine concentration in samples was 
estimated using following formula 
 
Histamine (mg/100 g) = 
 
Where A is the value of histamine obtained in 
µg/ml from the standard curve 
Total Volatile Basis Nitrogen (TVBN) 
analysis  
TVBN was determined using method 
published by Malle and Tao with a minor 
modification.10 Fermented product extracts for 
TVBN analysis were prepared by 
homogenizing 100 ± 0.1 g of samples were 
homogenized with 200 ml of 7.5% (v/v) 
aqueous Trichloroacetic Acid (TCA) solution 
in a laboratory homogenize for 1 min at high 
speed. After centrifuge, the supernatant liquid 
were filtered through Whatman No. 1 filter 
paper. 25 ml of filtrate were transferred into a 
Kjeldahl-type distillation tube, following by 10 
ml of 10% (w/v) aqueous NaOH solution. 
Steam-distillation were performed using a 
vertical steam-distillation unit and the distillate 
were collected into a beaker containing 10 ml 
of 4% (v/v) aqueous boric acid solution and 
bromocresol green indicator. Each distillate 
was titrated against 0.025 M sulphuric acid 
solution with constant shaking until a pink 
colour persisted for 15sec. The TVBN in mg 
were calculated from the volume of H2SO4 (n 
ml) added as follows 
TVBN = n x 16.8 mg of nitrogen 100 g-1 
Thiobarbituric Acid Reative Substances 
(TBARS) determination  
Approximately 10 ± 0.1 g of fermented products 
were homogenized with 50 ml of distilled water 
for 2 minutes using a high speed blender. The 
mixture were transferred into distillation flask. 
The jar were rinse with 47.5ml distilled water 
and transferred to the same distillation flask. 

2.5ml of hydrochloric acid were added and 
achive pH 1.5. The flask were attached to the 
distillation unit and heated at 80°C to enable the 
collection of 50 ml of distilate. Five ml TBA 
reagent were pipetted into the test tube before 
added 5 ml of final volume solution. The test 
tube were placed in boiling water bath for 30 
minutes to develop a pink colour. The tubes were 
cooled under the stream of tap water for 5 
minutes. The absorbance (A) were measured 
using spectrophotometer at wavelength 538 nm. 
The TBARS value were calculated as 
follows,TBARS value (mg MA 100 g-1) = (A 
sample – A blank) K 
A sample  absorbance of sample at 538 nm 
A blank  absorbance of blank at 538 nm 
K coefficient constant 7.89 for food (fish      
            products) 
Statistical analysis 
Analysis of variance (ANOVA) was used to 
search for significant differences between 
mean values of the different results. The 
results are presented as means ± SD.  

RESULTS  AND DISCUSSION 
Histamine levels of fish sauce were recorded at 
0.634 ± 0.46 mg/100 g, meanwhile 0.327 ± 0.10 
mg/100 g in shrimp paste (Fig. 1). However, 
there were no significant different in histamine 
level between both fermented products. The 
FDA has set 20 mg histamine per 100 g as an 
indicator of spoilage.  Levels of 50 mg histamine 
per 100 g are potentially hazardous to human 
health. Therefore, histamine level in both 
fermented products fish sauce and shrimp paste 
were never reach the limit of acceptability and 
safe for human consumption. Zeng et al. 
published that histamine level at nearly the same 
range of 0.02-0.11 mg/100 g in Suan yu (Chinese 
fermented whole fish products).11 However, 
finding by Saaid et al. investigated that histamine 
level in Budu at a higher level of 18.77 mg/100 g. 
TBARS values were 0.020 ± 0.00 in fish sauce 
and 0.017 ± 0.01 mg MA/100 g in shrimp paste. 
Likewise, there is no statistically different 
(p>0.05) of TBARS values in both products   
(Fig. 2). This low level of TBARS value in 
Malaysian fermented products was agreed 
with finding from Zeng et al.11 
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Fig. 1 : Histamine level in fish sauce (Budu) and shrimp paste (Belacan) 

The TBARS concentration in Suan yu was 
recorded of 0.25-0.84 mg MA/100 g. In 
addition, these are also consistent to Riebroy 
et al13. TBARS value in Som-fug (fermented 
fish minced of Thailand) were at range of 
0.50-1.39 mg MA/100 gm. Wang et al. 14,15 
stated that the low level of lipid oxidation in 
fermented products are due to the ability of 
LAB exhibited antioxidant effects on 
unsaturated fatty acids. In addition, TBARS 
value in both Budu and Belacan were below 

the limit of unacceptability of 8 mg 
MA/100g. The TVBN concentrations were 
observed at 2.10 ± 0.59 mg N/100 gm in 
Budu. Meanwhile, it had been recorded at 
7.14 ± 7.12 mg N/100 gm in Belacan. 
However, statistical analysis showed that 
there were no significant different (p>0.05) 
in TVBN concentration between Budu and 
Belacan. (Fig. 3) Both products never reach 
the limit of acceptability (35 mg N/100 g) in 
regards to TVBN level.   
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Fig. 2 : TBARS value in fish sauce (Budu) and shrimp paste (Belacan) 
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Fig. 3 : TVBN concentration in fish sauce (Budu) and shrimp paste (Belacan) 
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CONCLUSION 
The results suggested that both fermented 
products were not chemically different from each 
other.  The biochemical indices in both Budu and 
Belacan were very low and safe for human 
consumption.    
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