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Table 1- Preparation of powdered instant soup from beluga fish by-products (grams per 100 g of dry food).

Formulal Formula2 Formula3 Formula4  Formula5
0% 35% 50% 65%

Dried fish meat 0 q 15.75 22.5 29.25
Wheat flour 15 12 9.75 7.5 5.25
Potato starch 15 12 9.75 75 5.25
Corn flour 15 12 9.75 7.5 5.25
Salt 5 5 5 5 S
Sugar 10 10 10 10 10
Tomato powder 5 5 5 5 5
Spice mixed powder * 10 10 10 10 10
Dried vegetable powder ** o5 25 25 25 25

* Dried powder mixed spices (100%): 60% black pepper and 40% powder pepper powder
** Dried powder mixture of vegetables (100%): Carrot 45.3%, Onion 22.6%, Tetanus 6.6%, Celery stalk 5.5%, Mint

5%, and 4.6% Garlic.
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Table 2- Comparison of the effect of adding beluga meat powder on the sensory indices of instant soup

Color Taste Odor O"ef "’!”.
accessibility
Control (without fish meat) 3.20+0.422b° 2.60+0.516* 4.00+0.137¢  4.10+0.568°
20% fish meat 2.10+1.2872 3.50£1.080° 4.10+0.316°  2.30+0.483%
35% fish meat 2.70+0.675% 3.60+0.966° 3.10+0.738°  3.30+0.823°
50% fish meat 4.50+707¢ 4.40+0.699°  3.60+0.690°  4.70+0.670¢
65% fish meat 3.90+0.568% 4.20+0.632°° 2.20+1.229°  3.90+0.316°

Data represent average of three replicates + standard deviations and non-similar characters in each column show a

significant difference (p<0.05).
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Table 3- Protein, fat and ash contents of vegetable soup and fish soup at start and after four months of the
storage (based on dry weight)

Shelf-life Ash (%) Lipid (%) Protein (%)
(month)
Vegetable soup 0 0.0051+ 0.00012 0.0136+ 0.00012 9.83+0.350?
4 0.0051+ 0.0001? 0.0133+ 0.0001? 10.10+ 0.148°
Fish soup 0 0.0011+ 0.0001° 0.0169+ 0.0001° 55.13+ 0.594°
4 0.0010+ 0.0001° 0.0168+ 0.0001° 55. 91+ 0.156"

Data represent average of three replicates + standard deviations and non-similar characters in each column show a

significant difference (p<0.05).
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Figure 1 - pH changes in vegetable soup and fish soup samples for four months storage
The straight line and dash line represent vegetable soup and fish soup, respectively.
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Table 4-Water activity and water absorption of vegetable and fish soups during four months of storage

Shelf-life

Water absorption

(month) %) Water activity

0 23.32+0.035° 0.26:0.004°

1 23.24+ 0.014P 0.27+0.004°

Vegetable soup 2 21.48+ 0.6722 0.29+0.0012
3 22.95+ 0.0212 0.30+0.0012

4 20.61+ 0.0072 0.30+0.0012

0 22.23+ 0.0072 0.22+0.0012

1 21.24+ 0.0212 0.23+0.005%

Fish soup 2 21.93+ 0.035% 0.32+0.001°
3 20.51+ 0.014° 0.40+ 0.001°

4 19.74+ 0.242b 0.40+ 0.001°

Data represent average of three replicates + standard deviations and non-similar characters in each column show a

significant difference (P<0.05).
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Table 5- Average and standard deviation of the effect of storage time on vegetable and fish soups’ color indices

AE Whiteness index (%)
Fish soup Vegetable Fish soup Vegetable Shelf-life (month)
soup soup
1.21+0.04° 0.29+0.00° 56.37+0.03¢ 56.71+0.04° 0
0.92+0.01° 0.13+0.00¢ 55.91+0.01¢ 55.40+0.08¢ 1
1.58+0.04° 0.09+0.00° 55.76+0.04° 54.41+0.07° 5
2.26+0.01¢ 0.11+0.01° 55.40+0.01° 53.76%0.01° 3
2.83+0.11° 0.02+0.00? 55.10+0.52 53.11+0.012 4

Data represent average of three replicates + standard deviations and non-similar characters in each column show a

significant difference (p<0.05).
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Table 6- Chemical stability index of fish soup during four months of storage under environmental conditions.

. Sosinobss sae ) alS el wae - s
Shelflife o siopuesoby 778 g O TR
(month) (o0 a8 ho) Sl (sm59)
(poSsls oo (pSsls oo
0 0.01+0.0108 0.00+0.0008 0.00+0.000? 0.00+0.0002
1 0.05%0.000? 0.94+0.040° 0.00+0.000? 0.00£0.000?
Vegetable soup 2 0.09+0.000? 1.16+0.480° 0.00+0.000 0.00+0.00082
3 0.10%0.010° 1.90+0.630¢ 0.00+0.000? 0.00£0.000?
4 0.22+0.000? 2.216+1.060° 0.00+0.0002 0.00%0.000?
0 0.04+0.000? 1.54+0.8902 0.00+0.000 0.00£0.000?
1 0.05+0.000° 1.37+0.022° 1.75+0.028° 3.73+0.03°
Fish soup 2 0.06+0.021° 1.95+0.030° 2.30+0.049°¢ 6.23+0.04°
3 0.08+0.000¢ 2.30+0400¢ 6.36+0.021¢ 7.62+0.01¢
4 0.10+0.000¢ 2.78+0.700° 7.30+0.014¢ 8.87+0.01°

Data represent average of three replicates + standard deviations and non-similar characters in each column show a

significant difference (p<0.05).
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Table 7- Fatty acids compounds (grams per 100 grams of fat) of fish soup and vegetable soup (control)

After four months of the storage Start time (0 day) Fatty acids

Fish soup Vegetable soup Fish soup Vegetable soup
0.00 +0.000 0.00 +0.000 " 0.33 +0.048 0.22 +0.071" C10:0
0.00 +0.000 0.00 +0.000 " 0.54 +0.131 3.69 +0.000 ™ C12:0
3.67 +0.493 258 +£0.172 "™ 1.02 +0.067 0.91 +0.212"™ C14:0
17.36 +0.779 15.18 +0.141 ™ 21.81 +0.828 16.15 +0.495 " C16:0
1.40 +0.452 0,95 +0.069 ™ 1.06 +0.005 1.98 +0.141" Cle:1
1.48 +0.617 0.11 £0.071 ™ 0.40 +0.049 1.03 £0.045 ™ C17:0
1.24 £1.021 0.59 +0.283 ™ 0.31 +0.007 1.14 +0.057 ™ Ci7:1
6.82 +0.132 4.35 £0.424" 7.12 +£0.242 459 £0.341" C18:0
14.9 +0.042 17.18 +0.262 ™ 22.29 +0.797 22.66 +0.354 " c18:1
22.07 +0.133 41.35 +0.424 ™ 26.32 +0.688 43.07 +0.283 ™ C18:2
0.42 +0.089 0.68 +0.212 " 0.41 +0.017 0.11 +0.014 ™ C20:0
4.07 +0.028 4.68 +0.354 ™ 4.00 +£0.178 7.42 £0.284™ C18:3n3
0.64 +£0.124 1.00 +0.021 "™ 0.67 +0.109 1.02 +0.134 ™ C20:1
0.35 +0.320 0.24 +£0.057 ™ 0.21 +0.006 0.53 +0.156 "™ C22:0
0.42 +0.251 0.23 +0.047 ™ 0.44 +0.524 0.83 £0.071 ™ C22:2
0.41 +0.050 0.10 £+/++" 0.39 +0.222 0.56 +0.247 ™ C24:0
0.48 +0.406 0.28 £0.078 ™ 1.40 +0.035 1.21 +0.354 ™ C24:1
0.18 +0.046 0.00 +0.000 ™ 0.46 +0.000 0.00 +0.000 ™ C20:3n3
2.01 +0.327 0.00 +0.000 ™ 3.72 +0.120 0.00 +0.000 ™ C20:5n3 (EPA)
0.27 +£0.021 0.00 +0.000 ™ 0.63 +0.035 0.00 +0.000 ™ C22:5n3
4.41 £0.141 0.00 +0.000 ™ 7.74 £0.114 0.00 +0.000 ™ C22:6n3 (DHA)

At each time of the storage ns: There is no significant difference between two types of soup (p <0.05). *: There was a
significant difference at the probability level of 5%; ** There was a significant difference between the two types of

soups at the probability level of 1%
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Introduction: Instant soup is a type of convenience food which is commercially produced for ease
of consumption, portable and has a long shelf life. According to quick preparation and inexpensive,
it becomes quite popular for people too short on time in the modern world. Instant dried soup
powder is meat or vegetable-based product and generally constituted mixture of dehydrated cereals,
vegetables and spices. However, interesting in consuming convenience foods has been received
criticism due to lack of nutritive value and other health concerns. On the other hand, seafood
industry generates great amount of edible wastes or by-products which can be highly perishable and
needed to process in various value added products. Beluga or great sturgeon (Huso huso) is an
endemic fish species of the Caspian Sea and extremely cultured for meat and caviar purposes in
many countries in particular Iran. According to big size of farmed sturgeon, the fish fillet is
commonly raw material for consumers, but unfortunately the wastes from the fillet producing and
trimming are usually discarded or used for relatively low commercial value products (e.g. fishmeal
and oil production). Treated fish waste described as an edible offal or edible by-product which can
also be used for various value added products instead of being discarded and causes potential
adverse environmental impacts. Fisheries products are highly perishable, while dried fish soup
powder can be stored for a long time due to lower water activity. On the other hand, protein
deficiency in some countries or low per capita consumption of seafood can be compensated by the
production of a variety of fish products. The production of ready-to-eat soups from fish due to their
high nutritional value can be considered as a healthy food among other instant foods. This study
aimed to use farm-raised beluga sturgeon by-products in instant soup powder, as well as its shelf-
life at ambient temperature for 120 days.

Material and methods: At first, the fresh beluga fish wastes were processed and dried till lower
10% moisture. Then, the beluga fish powder at 0% (control; vegetable soup), 20%, 35%, 50%, and
65% was used in instant soup formulas to specify the best formula. Then, some physical properties
(i.e. color, water activity, and water holding capacity) and chemical properties (i.e. proximate
composition, pH, TVN, PV, TBARS, FFA, and fatty acids profile) were compared among the best
formula fish soup and control.

Results and discussion: The highest overall acceptance score (4.70) was obtained in 50% beluga
fish formula and selected as a best formula. After 4 months of storage, free fatty acid (8.87%),
peroxide value (7.30 meq. Oo/kg), thiobarbituric acid-reactive substances (0.1 mg of
malondialdehyde in kg), and total volatile basic nitrogen (2.87 mg/100 g) was within the permitted
ranges. Also, pH of vegetable soup (7.57) was lower than fish soup (7.82). Water activity was lower
than 0.5 in both types of soup samples during storage. The amount of AE in fish soup was changed
from 1.21 at the begging of the experiment to 2.83 after 120 days. The results showed that fish soup
is a good source of high unsaturated fatty acids, and their amounts were decreased during the
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storage time, especially eicosapentaenoic acid and dicosas hexanoic acid were decreased to 2.01%
and 4.14%, respectively.

Conclusion: The results of this study showed that the use of 50% of dried beluga sturgeon fish
meat in the instant soup formulation received the highest sensory evaluation points compared to
other formulas and was selected as the best formula. Study of changes in chemical indices showed
that all the measured factors were in the allowed range after 4 months of storage under ambition
condition. Also, water activity was lower than the critical level for the growth and activity of
spoilage microorganisms. Increasing in the storage time led to a decrease in water holding capacity
and whiteness of the fish soup. In addition, unsaturated fatty acids including oleic acid, linoleic
acid, and linolenic acid were more susceptible to oxidation during storage, and decreased over the
shelf-life. Therefore, fish soup with high protein content (55% in dry weight) and high unsaturated
fatty acids has a high nutritional value and can provide an enriched instant soup with a high
nutritional value and appropriate shelf life up to four months.

Key words: Beluga sturgeon, Physicochemical properties, Shelf-life, Soup



