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Abstract. Sungsang village is well known as coastal village in South Sumatera, Indonesia.
One of the products is salted dry anchovy. Salted dried anchovies are made without
standard processes and produced the unequal product. This study objective is to evaluate the
low salt concentration’s effect on characteristics of dried salted anchovy. The product was
made by traditionally way at Bagan. The parameters were physical and chemical analyses
include colour test, proximate, salt content; and sensory analysis parameters were
appearance, flavor, texture, and colour. The treatments were 0%, 2.5%, 5%, 7.5% and 10%
(brine) with 3 replications. The data analyses have been done by randomized block design
ANOVA and Tukey's HSD test. The result showed that low salt concentration have been
significantly affected the yield, water, ash, protein and salt content. Otherwise, the
treatments did not affect the colour and acid insoluble ash content. Based on the sensory
analysis, the treatments also showed no significantly change on final product. The best
product is 5% salt concentration (brine).

1. Introduction

Anchovy is one of the marine resources that utilized by coastal community as source of nutrition
and income. It is a seasonal resource that must be processed to extend its shelf life. The product is
dominantly processed into salted dry fish. Generally in Indonesia, especially in South Sumatera, the
salted dry anchovy’s production has been done traditionally by small-scale fisheries at Sungsang
Village. It is located in coastal area of Banyuasin District, South Sumatra Province.

The anchovy’s pick season in Sungsang Village is on July until September [1]. This time is
different than Asemdoyong, Central Java that happen on March until September [2]. The anchovy
caught in the peak season is very much, so it must be processed to increase its value. The anchovy is
usually processed as dry salted anchovy.

Dry salted anchovy has been made by fisherman household with traditional way at ‘bagan’. Bagan
is a fishing ground that located in the sea. The fisherman is using it for fishing. The catch is not only
the anchovy, but also squid, shrimp and other fish depend on the season. The processing is using wet
salting method. Dry salted anchovy is made by boiling anchovy on the brine. The brine is consist of
rock salt and seawater. There is no standard of salt concentration. The product produced unequal
quality. Beside it, the traditional process also produced dry salted fish with very high salt content. This
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study applied low concentration salt treatments on brine that can influence the final product. Some
studies have been done on anchovy production such as study on quality changes in India [3],
proximate and nutrition analysis of Back Sea Anchovy [4] and study on low salt of Goldstripe
Sardinella [5]. These studies conclude that preparation, processing and storage affected the final
product.

This general objective of this study is to evaluate the low salt concentration's effect on
characteristics of dried salted anchovy. The specifics objectives are to evaluate and to analyze the
significantly effect of low salt processing on biochemical analyses include proximate and salt content;
and sensory analysis were appearance, flavor, texture, and color.

2. Methodology

The dry salted anchovy was made on Bagan, at Sungsang Village, Banyuasin District, South
Sumatra Province, Indonesia (Figure. 1). The analysis was conducted in fisheries product technology
Laboratory, Sriwijaya University.

2.1. Sample Preparation

The caught anchovy was sorted and weighed. The brine was prepared as 5 treatments: 0%, 2.5%,
5%, 7.5% and 10% of salt concentration. The anchovy was boiled with brine for 7 minutes. The boiled
anchovy was drained and than dried with sun drying for 7 hours. The dry salted anchovy was analyzed
as soon as arrive at laboratory.

2.2. Sample Analysis

The chemical analysis included proximate (water, ash, acid insoluble ash, and protein) and salt
content. The proximate analyses were determined by the Association of Official Analytical Chemists
method [6] and the salt contents were estimated by Mohr titration methods [7]. The physical analysis
covered yields percentage and color analysis (lightness, chrome and hue) by using Chroma meter. The
sensory analysis, covered appearance, texture, taste, color and flavor, were determine by 25 semi-
trained panelists using 9 scales questionnaire for dried fish based on Indonesian standard [8].

2.3. Data Analysis

The chemical and physical data were analyzed by randomized block design and Tukey's HSD post
hoc test using SPSS 21. The sensory data were evaluated by non-parametric analysis (Kruskal Wallis
one- way ANOVA) and post hoc was multiple comparison tests.

Figure 1. Bagan in the sea (Research doc.).
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3. Results and Discussion

Dry salted anchovy with low salt was made at Bagan that located in the sea. The bagan has the lift
net as fishing gear. The fishing method is light fishing, which use light to attract the attention of small
pelagic fish, shrimp, squid and others. On the peak season of anchovy, on July until September, the
fisherman can catch anchovy until 50 kg per night at one lift net. The catch was processed as

treatments.
Table 1. The physical and chemical analysis data of dry salted anchovies.

Treat- Yield Color }}Ja‘er ?:alt Protein éSh ;‘c'dl bl

ments (%) Lightness Chroma Hue Content onten (%) ontent Insoluble
(%) t (%) (%)  ash (%)

0% 24.35a 57.87 1320 6647 26.71b 1.10a 5877c  1.08a 0.06

2,5% 29.38abc 54.70 13.07 6543 28.2lab 1.52a 55.08bc 1.24a 0.01

5% 27.80ab  51.20 1297 6440 28.6la 2.19b 53.02b  1.5%9b 0.05

7.5% 30.55be 52.83 1173 6523 31.70a 2.43b 51.83b  1.69 0.05

10% 33.62¢ 58.30 1237 63/ 34.89a 2.51b 46.16a  1.67b 0.03

Data reported as mean value of 3 replications. The values in the same columns with different letters are
statistically different (p<0.05)

The physical and chemical data are gown in Table 1. Based on Table 1, the yield of product
ranged from 24.35% until 33.62%. The reducing of weight occurred during sun drying. Thidifference
in brine concentration significantly affected the yield of dry salted anchovy (p<0.05). The highest
concentration resulted the highest yield. This condition has been explained in a previous work [9] that
the driving force of salt from difference brine concentration affected the yield of final product.

The brine concentration was not significantly affected the color of dry salted anchovy (p=0.05).
This result was different in the case of fermented anchovy, that the salt could affect the oxidation
process that affects the color of the product [10] and the Maillard reactions during ripening process
[11].

The Table 1 also shows that the water and salt content of dry salted anchovy varied from 26.71%
until 34.89% and from 1.10% until 2.51% respectively. The water and salt contents were significantly
affected by the treatments of salt concentration (p<0.05). The increase on water content was
accompanied by increases of salt content. This is caused by the absorption of brine during process. A
similar relation has been reported by Hernandez-herrero [10], the absorption process is caused by
differences in the displacement of water molecules and salt ions. Beside that, the NaCl movement is
influenced by NaCl molarity in fish tissue and NaCl molarity in the brine that go to equilibrium
condition.

The protein content of final product decreased significantly (p<0.05) from 58.77% to 46.16%. This
result is inversely proportional to the salt concentration treatments. This result is higher than the other
studies such as Fahmi [12] 25.5%, Shiriskar [3] 50.45% and Dewi [13] 29.6%. This decrease is
caused by the dissolution of salt-soluble proteins in the boiling process. According to Suzuki, [14],
protein in fish is dominated by the salt-soluble protein (myosin).

Ash contents and acid insoluble ash contents were showed in Table 1. The ash contents
significantly increase with the salt concentration accretion (p<0.05). However, the acid insoluble ash
contents were not significantly affected by the treatments. The ash content is from 1.10% until 2.51%.
This value is lower than previous study, that the ash content was 25% for boiled and dried anchovy
with 10% brine [3]. The ash is correlated with NaCl concentration in the product.

The acid insoluble ash is the indigestible mineral content [15] that correlated with the pollutant in
product. Based on Indonesian standard (SNI 01-2721.1-2009); the allowable value of acid insoluble
ash is maximum 0.03%. The final products have the value that meet with the standard.
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Figure 2. Sensory analysis graph of dry low salted anchovies

Figure 2 shows the sensory analysis graph of dry salted anchovies. There are no significant
differences on all sensory attributes, such ass appearance, flavor, taste and texture. The valuations
have been done by using Indonesian standard of dried fish (SNI 8273:2016). The appearance of all
treatments almost same, (7.72-8.28) which is clean, clear specific type, and intact. The flavor is normal
specific type (7.56-8.56). The taste is less salty, normal specific type (6.92-7.88). The texture is solid
and dry (7.88- 8.28). Overall value of sensory analysis is acceptable.

4. Conclusions

From the discussion, this study concluded that the low salt treatments of processing dry salted
anchovy gave the significant effects to yield, water content, salt content, protein and ash. The sensory
test showed that the final product is acceptable to panelist. There are no significant differences among
treatments in color, acid insoluble ash and sensory attributes.
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