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ABSTRACT 

 
Milkfish contains omega-3 fatty acids (DHA), which is very important to maintain the health of human 

being. The research is mainly aimed to evaluate the reduction of DHA composition during smoking 

process. Organoleptic value of the product i.e. : 8,1 for fresh fish; 8,59 for smoked fish A (3 hrs smoking 

duration) and 8,78 for smoked fish B (5 hrs smoking duration). The composition of fish changes 

normally  i.e. moisture content of 75,03% (fresh fish) decreases to 70,08% (A) and 68,11% (B). Protein 

composition increases from 20,30% (fresh fish) to 23,95% (A) and 27,50% (B). Lipid content increase 

from 0,61% (fresh fish) to 1,79% (A) and 3,53% (B). Ash content changes from 1,35% (fresh fish) to 

2,03 (A) and 1,89% (B). SPSS analysis of DHA found of  p < 0,05 means that A and B were significantly 

different. DHA content was found drastically decrease from 121,19 mg/100g (A) to 16,4 mg/100g (B). 

ANOVA result proved that there is an interaction between smoking duration and the composition of 

DHA. Smoking duration is recommended no longer than 3 hrs in order to maintain its quality and 

minimizing the reduction of DHA. 
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INTRODUCTION 

 
Smoking is a method of preserving fish 

which involves some processes of 1) 

cooking, 2) drying, and 3) preservative 

value of the smoke, (Clucas and Ward, 

1996). 

Milkfish (Chanos-chanos F) 

contains high nutrition value and has a 
specific taste, therefore it is highly 

acceptable by Indonesian people 

(Swastawati, 1993). One of the most 

important compound  that consist in 

milkfish flesh is omega-3 fatty acid, 

especially DHA (Dokosahexaenoic acid) 

which is useful in preventing the blood 

circulation diseases.  Smoking of fish 
potentially causes the degradation and 

reduction of DHA composition in fish 

flesh depending on the duration of 

smoking (Burgess et al.,1965).  

Omega-3 is useful to prevent the risk 

of diabetes disease, hypertension, cancer, 

and skin disease.  Besides, omega-3 fatty 

acid, in this case DHA, is mostly found in 

brain, testicle tissue, and retina.  It has 

important rules in taking care of eye 

sharpness, increasing the capability of 

learning and memory, preventing 
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rheumatic disease, and the existence of 

vitamin A is helpful to prevent blindness 

(Sunarya, 1990).   

The fastest growth of brain cells of 

embryo occured on week 20
th
 to  week 36

th
 

of pregnancy period.  It is required to 

pregnant woman to consume fish, 

especially sea water fish, in order that the 

needs of omega-3 fatty acid in helping the 

growth of embryo brain is optimally 

supplied (Harli, 1996).    

 Smoking of fish potentially causes 

the degradation and reduction of DHA 

composition in fish flesh depending on the 

duration of smoking (Burgess et al.,1965).       

  This research is aimed to investigate 

the effect of smoking duration to the 
quality and DHA composition of milkfish. 

 

MATERIALS AND METHOD 

 

Raw Material and Smoking Procedure 
 

About 20 kg of Milkfish (±100 fishes) 

bought from Kobong Fishmarket, 

Semarang, were divided by two: one part 
was smoked for 3 hours and the other for 5 

hours, the procedure is as follows :  

1.  Fish is scaled, gutted, and splitted then 

cleaned with water carefully.  

2.  Fish is brined for 20 min in 10% of salt 

then washed 

3. Fish is dried to 75% of the dressed 
weight until the surface is dry and the 

fish reasonably firm 

4. Fish is smoked at 40°C - 80°C for 3 

hours (A treatment) and 5 hours (B 

treatment)  

Analitical Methods 

Sensory evaluation was objected to assess 

of appearance, colour, odour, taste and 

texture. Chemical analysis was conducted 
to observe protein, lipid, moisture and ash 

content of the product. DHA composition 

was measured by using Gas 

Chromatography.  

Statistical Analysis 

SPSS program was implemented to find 

the differences between treatments i.e. 3 

hours and 5 hours smoking duration to the 

quality and DHA content. The treatment 

replicates 3 times. Interaction of two 

treatment was then evaluated by ANOVA.  

 

RESULTS AND DISCUSSIONS 

 

Sensory Evaluation of Raw Fish 
 

Score Sheet of sensory evaluation used 
was based on Standar Nasional Indonesia, 

1991. The result is presented in Table 1. 

Samples of raw materials used for study 

were generally of high organoleptic value 

with the characteristics of eyes perfectly 

fresh, convex black pupil, translucent 

cornea, bright red gills, no bacterial slime, 

outer slime water-white or transparent, 

bright opalescent sheen, no bleaching. 

Bluish translucent flesh, no reddening 

along the backbone and no discoloration of 

the belly flaps; kidney bright red. The fish 

was fresh ‘seaweedy‘ odours with firm, 
elastic to the finger touch. 

 

Table 1.  Sensory Value of Raw Milkfish 
 

 

 

Panelist 
Specification 

Eye Gill Belly Texture Average 

1 8 7 8 7 7,5 

2 8 8 8 9 8,25 

3 8 7 7 8 7,5 



Journal of Coastal Development                                                                                                                                    ISSN: 1410-5217 
Volume 7, Number 3, June 2004 : 137-142                                                                                               Accredited: 23a/DIKTI/Kep/2004 
 

 

 

139 

 

4 9 8 9 8 8,5 

5 8 8 9 9 8,5 

6 9 8 8 9 8,5 

7 8 7 8 8 7,5 

8 8 8 9 8 8,25 

9 8 7 7 9 7,5 

10 9 8 9 7 8,5 

Average 8,3 7,7 8,2 8,3 8,1 

 
Organoleptic Value of Smoked Milkfish 

 

Score Sheet the Organoleptic of Smoked 

Fish used was as recommended by SNI-01-

2725-1992 and the result is presented in 
Table 2 and Table 3. 

  

Table 2.   Organoleptic Value of Smoked Fish A (3 hrs smoking duration) 
 

 

 

Panelist Spesification 

Appearance Odour Taste Texture Moulds Slime Average 

1 7 7 7 9 9 9 8,83 

2 7 9 9 9 9 9 8,83 

3 9 7 7 7 9 9 8,66 

4 7 9 9 9 9 9 8,66 

5 7 9 7 9 9 9 8,33 

6 9 9 9 7 9 9 8,83 

7 9 7 7 8 9 9 8,16 

8 9 9 9 7 9 9 8,66 

9 9 7 9 7 9 9 8,33 

10 9 9 7 9 9 9 8,66 

Rerata 9 8,4 7,8 9 9 9 8,59 

        

Both samples of smoked fish  (A and B) 

seem to get a high degree of aceptability, 

for general quality, as they have a specific 

attribute of colour, texture and flavour 

intensity. Sample A has a little bit lower 

average value than that of sample B. This 

is due to the colour of smoked fish B 

which has a darker brown colour with a 

stronger specific smoky taste.  The darker 

colour of sample B is caused by smoking 

particles stuck on sample B longer (5 

hours) than sample A (3 hours).  This 

means that the longer the smoking 
duration, the more smoking particles are 

produced and stuck on flesh, especially 

phenolic, which causes darker colour on 

sample B.  According to Clucas and Ward 

(1996), chemical compounds of smoke 

important in the deposition process during 

smoking are acetic acid, formic acid and 

other acidic compounds. Phenolic 

(guaiacol, 4 metil-guaiacol, 2,6 

dimetoksifenol) has produced specific 

flavour and odour with a delicious smoky 

taste (Pearson and Tauber, 1973). 

According to Swastawati (2003), the range 

of phenolic compound of smoked fish A (3 

hours) is 1,59 to 1,69 while smoked fish B 
(5 hours) is 8,9 to 9,4.   
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Table 3.  Organoleptic Value of Smoked Fish  B (5 hrs smoking duration) 

 
 
 

 

Panelist 
Spesification 

Appearance Odour Taste Texture Moulds Slime Average 

1 9 8 9 9 9 9 8,83 

2 9 8 9 9 9 9 8,83 

3 9 9 7 9 9 9 8,66 

4 9 7 9 9 9 9 8,66 

5 9 7 7 9 9 9 8,33 

6 9 9 8 9 9 9 8,83 

7 9 9 7 9 9 9 8,66 

8 9 9 8 9 9 9 8,83 

9 9 9 7 9 9 9 8,67 

10 9 9 7 9 9 9 8,67 

Average 9 8,4 7,8 9 9 9 8,78 

 

Proximate Analysis  

The result of proximate analysis and its 
reference can be seen in Table 4. The data 

seems reasonable, eventhough the lipid 

content of the sample is lower but it 

depends on the weather where the fish was 

catched.  

 

Table 4. Proximate Composition of Raw MilkFish 
 
 

Parameter 

Percentage (%) 

Raw Fish Ref: Rab 1997 Smoked 

Fish A 

Smoked  

Fish B 

Ref : Swastawati, 

2003 

Moisture 75,03 74,8 68,11 68,50 68,33 

Protein 20,30 19 27,50 27,68 27,23 

Lipid 0,61 5,0 3,53 3,56 2,98 

Ash 1,35 1,2 1,89 1,97 2,02 
 

Chemical composition of fish varies 

depending on species, sex, age, season and 
environmental condition where they were 

being catches (Ilyas, 1972). In this study, 

raw material is taken from Kobong fish 

market, caught in fishing area around 

Semarang.  

Fatty Acids Analysis 
 

Omega-3 fatty acid is better known as 

Docosahexaenoic acid (DHA) and 

Eicosapentaenoic acid (EPA). Table 5 

shows the result of fatty acid content in the 

product. 

 

Table 5.  Fatty acids Profile of Smoked Fish 
.  

  

Unity (g/100g) 
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No. Fatty acids Smoked Fish A Smoked Fish B 

1. Miristic acid  C14 : 0 279,90 54,0 

2. Palmitic acid C16 : 0 3826,09 595,3 

3. Palmitoleic acid  C16 : 1 672,09 187,2 

4. Stearic acid C18 : 0 433,86 60,8 

5. Oleic acid C18 : 1 6706,36 626,7 

6. Linoleic acid C18 : 2 446,90 101,1 

7. Linolenic acid C 18 : 3 1071,31 24,8 

8. EPA 46,38 37,4 

9. DHA 121,19 16,4 

 

In this study, profile of fatty acid will be 

discussed especially focussing on the DHA 

composition. 
The data shows that smoking 

duration can cause the reduction of fatty 

acid composition in general. 

DHA composition was reduced 

very sharply about 86,46% or 104,79 

mg/100g during smoking process. 

SPSS result found F value 13617986 

and p < 0,01; therefore it can be 

concluded that A and B were very 

signifficantly different. 
F value of  ANOVA is 9090169,7 

with p< 0,00.  This  means that smoking 

duration has an effect on the reduction of 

omega-3 fatty acid content of fish. The 

longer the smoking duration, the lower the 

EPA and DHA compositions.  It is needed 

to consider smoking duration in order to 

minimize  “nutritional losses” of fish. 
 

   

 

CONCLUSION 

 

Smoking duration gives an effect on 

organoleptic value, proximate composition 

and DHA content of smoked fish. Smoking 

can also can cause the reduction and 

probably the degradation of fish nutrition 

including omega-3 fatty acid.  
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