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Abstract

Bolti fish are the predominate fish caught from Nasser lake which
is near by the national project of Toushky. This region has the optimum
weather conditions to achieve the sun-drying of fish. Sundrying of fish is
the cheapest and simplest method compared to the other preservation
methods. But, the main problem of salted dried fish during manufactur-
ing and storage is lipid oxidation which influence the quality and shelf-
life of these products.

Therefore, dressed bolti fish were treated during drysalting by
adding sodium ascorbate at levels 0.1% (A), 0.2%(B), 0.3% (C) in addi-
tion to a mixture of sodium ascorbate 0.1% + sodium metabisulfite
0.1% (D), (as antioxidants). Salted sundried treatments were coated by
forming a film of gum arabic on the surface of dried fish. All the prod-
ucts were stored at room temperature tili the onset of spoilage.

Chemical and microbiological attributes and absorption and rehy-
dration percent (immediately after drying) were evaluated for all the
products. During the storage period, changes of some chemical and mi-
crobiological attributes as well as sensory evaluation of cooked and un-
cooked samples were investigated. Moreover, the ranking method and
the critical differences were used to find out the best treatment and to
determine the significance between the treatments at the end of the
storage. period.

The results indicated that the best treatments were B followed
by D. On the whole, treatment of the dressed bolti fish (during salting
step) by adding sodium ascorbate 0.2% and coating the salted sun-
dried fish by forming a film of gum arabic were suggested for better
keeping quality and extending the shelf-life of salted sun-dried bolti fish.

INTRODUCTION

Bolti fish (Tilapia niloticus) is an important fish produced in numerous parts of
A.R.E. Specially from Nasser lake. The predominant fish caught from Nasser lake is the
bolti fish. About one third of the total cought fish spoils after catching, during, han-
dling and transportation (Omar et al. 1976). On the other hand Nasser lake is near by
the national project at toushky region which has an optimum weather to achieve the
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sun-drying process and to produce the salted sun-dried bolti fish at low cost and ac-

ceptable quality.

Although fish production hardly meets demand in developing countries, losses in
fresh and cured fish are high (FAO 1981, James 1984, Poulter et al. 1988). These
losses have in part been attributed to problems associated with curing techniques such
as salting and drying that may contribute to the development of off sensory qualities
(e.g. texture, color and aroma) leading to influence their utilization as food (Sefa-
Dedeh 1995).

The main P}oblem in the production and storage of salted dried fish is lipid oxida-
tion which may lead to browning, potential loss of nutritional value (Davis et al. 1993)
and probably the development of toxicity (Ames 1983). Therefore, this matter has im-
portant consequences concerning the salted-dried fish as a source of protein in the de-

veloping countries.

Keeping quality of salted-dried fish during storage and extending the shelf-life
are desirable. Therefore if the surface of the cured fish is covered and protected by a
film of Gums. It could extend the shelf-life of cured product. These gums are non-toxic
(Whistler, 1973) and many of them are not conductive to the growth of microbes, for
example, gum arabic offers the following advantages: natural ingredient, clean taste,
free from sediment and less expensive (Press Conference Peport, 1993 and Shetty et
al., 1996).

The aim of this work was to proces salted sun-dried boiti fish and to evaluate
the effect of added antioxiants during the salting step and coating the saltted-dried
fish by forming a film of gum arabic as means to improve the quality and shelf-life.

MATERIALS AND METHODS

Fresh bolti fish (Tilapia niloticus) were used in this study. Commercial white crys-
talline salt was used for the process of dry saiting.

Fish were washed, eviscerated, dressed in butterfly style, cleared thoroughly and
divided into five batches. All the batches were dry-salted where the crystalline salt was
put in layers exchanged with fish provided that the bottom and surface layers were
heavily salted using a salt to fish ratio of 1:1, the first batch (control) was not given
any treatment, the other four batches were treated during salting process by adding
sodium ascorbate 0.1% (A), 0.2% (B), 0.3% (C) and sodium ascorbate 0.1% + sodium
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metabisulfate 0.1% (D) on dressed fish weight bases. Dry salting was carried out a 4°C
for 24 hours. Then the salted fish were sun-dried (temperature of air was 40 + 3°C)
for about 16 hours by covering with a net drying and keeping it at the night. After dry-
ing, the salted surdried fish (except the control samples) were coated by a film of 4%
gum.arabic soution (acacia gum). Gum solution was prepared by boiling and cooling the
solution to 50°C before dipping for coating. The products coated were then dried un-
der sunlight for three hours. All the products were packed into polyethylene bage and
stored at room temperature (around 28 + 5°C) till the onset of spoilage.

Immediately after sun-drying, each product was rehydrated by dipping in tap wa-
ter till constant weight (about 3-4 hours) provided that water was changed three
times during dipping period. The absorption % (related to the weight of product after
drying) and the rehydration % (related to the totai water loss) were calculated as the
percentage of weight change from the dried to rehydrated state.

All the products were analyzed for chemical, microbiological and sensory parame-
ters after drying and during storage every 2 months for up to 6 months. Proximate
composition of fresh fish and the products was estimated according to the methods
recommended by AOAC (1990) Sodium chloride was determined using the method of
silver nitrate titration as given by Pearson (1970). Total volatile base nitrogen (TVBN)
was determined as described by winton and winton (1958). Thiobarbituric acid value
(TBA) was determined using the method given by Pearson (1970). Acetic acid-soluble
color (AASC) was determined by the method of Smith et al. (1990). Total plate count
(TPC) and halophylic bacterial counts (HC) were enumerated using the methods sug-
gested by APHA (1976).

Sensory evaluation of the products was carried out for both the cooked and un-
cooked forms using a 9-point hedonistic scale. A 20-member panel was employed to
evaluate organoleptiacally the appearance, color, odor and texture for the uncooked
form and appearance, color, texture and flavor for the cooked form (rehydrated and
cooked by deep frying in cotton seed oil). Ranking method was used (the same panel)
to find out the best product among the treatments (by the end of storage, based on
the nearness of the fresh fish) which had the lowest sum of ranks, moreover, according
to Basker (1988), the critical values of differences among the sum of ranks were used
for testing the significant difference between the products (by the end of storage),
where, the significance is attained when the rank sum difference are greater than or
equal to the critical differences.
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RESULTS AND DISCUSSION

Data presented in Table 1 show the chemical and microbiological attributes of
fresh and salted sun-dried bolti fish (SSDBF) immediately after sun-drying. From these
results, it could be noticed that all the SSDBF products either control or treatments
had lower moisture content and higher protein, fat, and ash contents compared to the
fresh bolti fish (on wet weight base). This is expected, since, the dry-salting and sun-
drying of fish reduced the moisture content of the fresh fish by more than 50%. This,
means that under the conditions of this study, each one hundred kilogram of dressed
fresh fish produces nearly about 45 Kg of salted sun-dried fish.

From the same table, it can easily be noticed that total volatile base nitrogen
(TVB-N), thiobarbituric acid value (TBA), acetic acid soluble color (AASC) were in-
creasd after the dry salting and sun dring of fresh bolti fish. However, concerning the
salted sun-dried products as affected by using some antioxidants during salting and
coating with gum arabic after sun-drying, it could be noticed that the treatments
(A,B,C and D) were better than the control. Concerning the above parameters, treat-
ment B was the best among all the other treatmets. Followed by treatments D, C, A
and control, respectively. This indicated that the effect of sodium ascorbate as antioxi-
dant is preferred at certain level (0.2%) during salting in order to reduce lipids oxida-
tion, rancidity and browning (determined as TBA value and AASC unit in salted sun-
dried fish).

Also from the same table, concerning the microbiological characteristics, it could
be reported that the salted sundried fish had lower bacterial load than the fresh fish.
All these treatments had slightly lower bacterial loads when compared to control. The
halophilic count was absent (immediately after sun-drying) either for the fresh fish or
salted sun-dried products. The previous results were confirmed by the finding of Omar
et al., 1976 and Shetty et al., 1996.

Absorption and dehydration percent of salted sun-dried bolti fish are given in Ta-
ble 2. From these resuits, it can be seen that all the treatments (A, B,C and D) had
high ability (40.6-57.1%) for absorption and rehydration of 28.4 and 24.3% respec-
tively. In general the best treatment was recorded for the B treatment which had the
highest absorption (57.1%) and rehydration (41.4%) compred to the other treat-
ments. On the other hand, it is worth to mention that after dry-salting and sun-drying
of treatment B, 66 Kg rehydrated fish were obtained per 100 kg dressed fresh fish.
This i‘s considerable matter if the fish were sun-dried at a region (like toushky) near by
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Table 1. Chemical and microbiological attributes of fresh and salted sun-dried bolti fish

(SSDF)*
. | Fresh Salted sun-dried bolti fish*
Parameter Bolti
Fish Control A B o} D
1. Parameter”
Composition:
Moisture % 77.25 23.39 21.72 20.91 22.56 20.73
Protein % 20.12 57.29 58.55 59.16 57.92 59.26
Fat % 1.85 3.10 3.16 3.19 3.13 3.21
Ash % 0.98 16.22 16.57 1674 16.39 16.80
1l Chemical
Characteristics:
T.V.B-N. 8.55 50.85 50.75 50.00 50.60 49.50
T.B.A. 0.136 0.40 0.32 0.20 0.30 0.28
A.ASC - 4.14 4.09 2.94 3.48 3.10
Sallt % 0.385 15.05 15.32 15.69 15.25 15.80
1t Microbiological
characteristics:
TPC. 2.5x108 | 9.9x105 | ox105 | 8.2x105| 8.6x105 | 7.5x10°
HC. Nil Nil Nil Nil Nil Nil

* Control = ssDBF without treatments (only saiting and sun-drying).

A = SSDBF treated with sodium ascorbate (0.1 % on dressed fish weight base) during-
salting.

B = SSDBF treated with sodiurn ascorbate (0.2% on dressed fish weight base) during
salting.

C = SSDBF treated with sodium ascorbate (0.3 % on dressed fish weight base) during
salting.

D = SSDBF treated with sodium ascorbate and sodium metabisulfate (0.1% + 0.1% on
dressed fish weight basis)

TVB-N = Total volatil base nitrogen (as mg / 100 gm sample).

TBA = Thiobarbituric acid (as mg malonaldhyde kg sample).

AASC = Acetic acid soluble color (Absorbency units m1. / gm).

TPC = Total plate count (clu/gm).

HC = Halophilic count (cfu/ gm).

The salted-dried products A,B,C and D were coated by a flm of 4% gum arabic solution
then dried under sunlight.
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the place of catching (like Nasser Lake), thereby, the costs will be reduced in every re-

spect.

Changes in total volatile base nitrogen (T.V.B-N), thiobarbituric acid value
(T.B.A.), acetic acid soluble color (AASC), total plate count (TPC) and halophilic count
(HC) of salted sun-dried bolti fish during storage period at room temperature till the
onset of spoilage are presented in Table 3. Concerning the TVB-N contents of salted
sun-dried products (control and treatments) during the storage period, it can be seen
that the amounts of T.V.B-N. of all the products were increased by increasing the stor-
age period but, the control sample showed higher amounts of TVB-N than all treat-
ments. The control samples were nearly rejected by the end of the fourth month,
while, all the treatments were accepted till the sixth month. Moreover according to the
content and increasing rate of TVB-N during the storage period, the best treatment
was recorded for the treatment B followed by D. These results were confirmed by the
finding of Velankar, 1952 and Astawan et al., 1994 who reported that the cured prod-
ucts are acceptable even when the TVB-N value is 200 mg per 100 gm sample.

Lipid oxidation and browning during the storage period were expressed as TBA
value and AASC, From the results presented in table 3 it can be observed that AASC
levels increased by increasing the storage period untill the sixth month while the T.B.A
values are confirmed by the finding of Smith et al. (1990) who reported that the TBA
value only indicates the onset of lipid oxidation thereafter decrease, while, the contin-
ued increase found in the levels of AASC indicate the advanced lipid oxidation and
browning during the storage period. Therefore, AASC appears to be more useful and re-
liable indicator of lipid oxidation during storage of salted-dried fish than the TBA val-
ues. On the other hand, all the treatments were better than the control. The best
treatment among all the products was recorded for treatment B followed by D.Any
way, the previous results and discussions indicate the importance of using some anti-
oxidants at certain level (sodium ascorbate 0.2% or sodium ascorbate 0.1% + sodium
metabisulfat 0.1%) during dry-salting in addition to coating the dried fish by forming a
film of gum arabic on the surface to reduce the lipid oxidation and extend the shelf-life
of salted sun-dried bolti fish.

Also from the results presnted table 3, concerning the microbiological character-
istics, it could be observed that the cotrol was rejected by the end of the fourth
month due to developing the mould. The TPC of stored treatments showed an increas-
ing Erend till the end of the second month then decreased till the end of storage peri-
od. The decreasing TPC may be attributed to lower water activity/moisture content
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Table 3. Changes in total volatile base nitrogen (TVB-N), thiobarbituric acid (TBA),
acetic acid soluble color (AASC) total Plate count (TPC) and halophilic
count (HC) of salted sun-dried bolti fish during storage period at room

temperature*.
6 4 2 0 Storage (months)
- 198.65 90.50 58.15 *Control
142.20 101.62 75.31 50.75 A
100.33 84.71 66.40 50.00 B ;’
138.15 94.00 71.36 50.60 C g
122.00 85.50 65.10 49.50 D
- 0.72 0.55 0.40 Control
0.47 0.56 0.45 0.32 A
0.35 0.41 0.30 0.20 B %,
0.41 0.50 0.44 0.30 e 'g
0.40 0.45 0.39 0.28 D
- 9.22 5.80 4.14 Control
8.16 6.50 4.93 4.09 A
6.66 4.61 3.75 2.94 B 2
7.95 6.13 4.40 3.84 c ;
7.00 5.23 3.96 3.10 D
- 5.6x10° 1.2x108 | 9.9x10° Control
8.7x10% 4.5x10° 1.0x108 | 9.0x10° A
5.2x10* | 3.8x105 | 9.6x105 | 8.2x10° B |2
8.0x10* | 4.3x105 | 1.0x108 | 8.6x10° c g
5.4x10% 3.8x10% 9.7x10% | 7.5x10° D
- 1.7x104 40x102 Nil Control
3.0x10% | 2.0x10* | 2.4x102 Nil A
8.2x102 5.5x108 1.0x102 Nil B —
3.5x108 3.2x104 2.8x102 Nil (& ;
9.0x102 5.0x10% | 1.0x102 Nil D “

* For explanation see table 1.



MOGHAZY E.A. AND TA. EL-SEESY 827

and high salt content in the cured product and its bactericidal effect (Shetty et al.,
1996). On the other hand, halophilic bacteria could be detected only at the end of the
2nd month of storage and a gradual increase was noticed till the fourth month, there-
after it recorded a decreasing trend till the end of storage. Helophilic bactteria can
grow between water activity levels of 0.75-0.90 (FAO, 1981). As the water activity of
the products remained mostly within this range, it was conductive for their growth.
But, at the end of 4th month, water activity probably reduced to less than 0.75.
Therefore, this must be the reason for low hallophilic count in the tratments. In gener-
al, microbiologically, the best product was recorded for the B treatment.

The results presented in Table 4 show the sensory evaluation of uncooked and
cooked samples of salted sun-dried bolti fish during the storage period. From these re-
sults, it could be noticed that the control was organoleptically acceptable even at the
4th month of storage. But thereafter, it was rejected due to the excessive mould
growth. The treatment B (on the whole) scored better average panel scores than the
other treatments. Nevertheless, all the treated samples were acceptable even after
storage for 6 months. It might be due to using some antioxidants during salting spe-
cially sodium ascorbate at level of 0.2% and coating by forming a film of gum arabic on
the surface of dried fish. The above mentioned trend was recorded either for cooked or
uncooked samples but, the cooked samples had higher scores than the uncooked sam-
ples.

Results of ranking method and critical differences used to find out the best
treatment among the products and to determine the significant differences between
the products at the end of storage are given in Table 5. From these results, it could be
reported that treatment B had the minimum total sum of ranks and gave the best
product followed by the treatments D,C and A respectively. The above mentioned
trend was recorded either for the uncooked or cooked samples. On the other hand,
with respect to the uncooked samples, there was a significant difference between the
best product (B) and the other products at 0.05 significance level while at 0.01 signifi-
cance level, the products B and D did not differ significantly. In case of cooked sam-
ples, there was a significant difference between the best product (B) and the other
products with the exception of product D which recorded no significant difference with
B (either at 0.05 or 0.01 significance level).

Finally, it can be concluded that treatment of the dressed fish through the dry-
salting step with sodium ascorbate 0.2%, in addition to coating the salted sun-dried
fish with gum arabic film were found to be the best in preserving the quality-specially
lipid oxidation-and extending the shelf-life of salted sun-dried bolti fish because the

first treatment acts as antioxidant and the later as barrier to air and moisture.
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Table 5. Results of ranking method and critical differences used
for salted sun-dried fish at the end of storage months
(at room temperature).

Product Uncooked, Cooked
AlB]J]C|D|A|B]|C|D
Sum of ranks 79120 60|41] 79]21|61]39
Difference Vs A 5911938 58| 18| 40
B 40| 21 40118
o] 19 22
Significance level P=0.05 | P=0.01 | P=0.05 | P=0.01
Critical difference 21 25.4 21 25.4
Product B a a a
D ab b ab
C bc be be be
A c c (o] c

* The lowest sum of ranks means the best product.

= The preferred products differs significantly (different letters)
when the rank sum differences are greater than or equal to the

critical difference.

= For explanation A,B,C,D see table 1.

829
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