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ABSTRACT ARTICLE INFO  

The effects of storage of rainbow trout processing by-products at 4 ºC on fatty 

acid composition and nutritional values of hydrolyzed-derived oils were 

determined. Polyunsaturated fatty acids (PUFA, 39.97-43.70%) were the major 

fatty acids followed by monounsaturated (MUFA, 31.90-34.05%) and saturated 

(SFA, 19.27-22.59%) fatty acids. Among fatty acids, linoleic, cis vaccinic, and 

palmitic were the main fatty acids. N-6 fatty acids represented 34-38% while 

n-3 fatty acids were 4.5-6.6% of all fatty acids (P<0.05). 

Hypocholesterolemic/hypercholesterolemic ratio (h/H) index in oils was 

between 4.23 and 5.15. The highest value was found at day 2 while showed no 

changes among other storage times (P>0.05). Thrombogenic index (TI) at days 

0 and 2 were the lowest among storage times while at days 5 it represented the 

highest value. However, the change was not significant (P>0.05). N-6/n-3 ratio 

ranged from 5.01 to 7.6. PUFA/SFA was between 1.77 and 2.29 and showed 

the highest value at day 2 while after 5 days significantly decreased (P<0.05). 

The highest fish lipid quality (FLQ) index was for fresh by-products (day 0) 

(P<0.05) and showed no differences from day 1 to 5 (P>0.05). Also, nutritive 

value index (NVI) ranged from 2.25 to 2.55 with no significant differences 

during storage (P>0.05). The sum of EPA and DHA was between 1.73 and 

4.05% and decreased with increasing storage days (P<0.05). Polyene index (PI) 

decreased to the end of storage time up to 4 days compared with the fresh by-

products and significantly decreased thereafter after 5 days (P<0.05). Results 

of the present study showed that fatty acid composition and nutritional quality 

of oils from hydrolysis-derived oils were influenced by the storage days to some 

degree. 
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    1. Introduction

Today, with the development of the concept of 

sustainable, economic and diverse aquaculture 

with less adverse environmental effects, better 

use of aquaculture waste can be 

beneficial.[1,2]. The use of marine waste for 

compounds with biological properties shows a 

special strategy in the production of added 

value. Aquaculture wastes or marine resources 

can be a useful source for producing valuable 

compounds such as hydrolyzed protein for use 

in food or feed if they are collected, stored and 

processed with proper management to 

minimize adverse qualitative reactions.[3,4]. If 

the wastes are to be used as raw materials in the 

production of various compounds, health 

guidelines related to the collection, storage and 

transportation of specific types of wastes 

should be established. Aquatic wastes have 

different amounts of protein (between 10 and 

20%). Waste including pieces of meat1, fins, 

meat attached to the bone2, head, skin, 

intestines and viscera, as well as non-macular 

species[5]. Various studies have shown that 

food proteins are a rich source of peptides that 

have a positive effect on the health of 

consumers by reducing the risk of chronic 

diseases.[6,7]. Muscle, bone, skin and 

intestines and viscera of fish, remaining 

muscles after preparation of fillet and waste of 

shrimp are sources of hydrolyzed protein and 

bioactive peptides production.[4]. 

Different studies investigated the fatty acid 

composition of fish waste in fresh and 

preserved form. Hydrolysis is a method for the 

effective use of aquatic waste, especially 

rainbow trout processing waste. Or this 

existence, the fatty acid composition of the 

waste oil and the nutritional value of the oil are 

affected by the conditions of hydrolysis or 

pretreatment on the raw material. Storing the 

waste before starting the hydrolysis process, 

either at its production site (frozen fillet 

processing companies) or during transportation, 

has a significant effect on the onset of adverse 

 
1 -Trimmings 

qualitative reactions in the waste. The presence 

of hemoglobin as a pro-oxidant as well as fats 

in the abdominal area of fish can accelerate 

spoilage and therefore increase the amount of 

oxidation inside the reactor. The occurrence of 

such adverse chemical reactions during 

hydrolysis will ultimately affect organoleptic 

properties, aquatic performance (such as 

growth reduction), and shelf life of products 

including oil. In general, marine oils are rich in 

long-chain unsaturated fatty acids such asEPA 

AndDHA are vulnerable to oxidation. The 

increase in reactive compounds with 

thiobarbituric acid indicates the decomposition 

of hydroperoxides and the progress of oil 

oxidation.[8]. 

The development of the aquaculture industry 

and the lack of fish powder and oil from surface 

fish is one of the most important problems 

facing aquaculture. Due to the decrease in the 

production of fishmeal and its excessive price 

in recent years, it is predicted that in 2025, 

about 38% of the production of fishmeal on a 

global scale will be provided from fish waste. 

For example, in 2015, 13.9 million tons of fish 

meal was produced from low-value fish in a 

complete form, while in the same year 5.69 

million tons of fish meal was produced from 

waste.[9]. The products obtained from the 

waste can be used again in the fish feed 

production cycle, and due to the lack of aquatic 

feed production institutions, the price increase 

and of course the increase in production costs, 

the production of inputs, supplements and 

additives of aquatic feed, from aquatic waste 

and promotion The quality of fish feed is one of 

the priorities of the country's aquaculture 

industry. Although the hydrolyzed protein is 

produced during the processing of waste by 

hydrolysis method, at the same time the oil is 

separated from the waste and can be used. 

Therefore, the storage conditions of waste as 

raw materials and hydrolysis variables will also 

2- Frame 
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affect the amount and nutritional characteristics 

of the resulting oil. 

Iran is one of the largest producers of rainbow 

trout.Oncorhynchus mykiss) in the world, 

according to the latest production statistics, in 

1998, it produced more than 182 thousand tons 

of trout. If boneless fillet is prepared, salmon 

has 30% waste, which mainly includes head, 

intestines, viscera and bones.[10,11] which is 

mostly thrown away without use. With the 

expansion of aquaculture in the country and the 

lack of feed ingredients including fish powder 

and oil, which has caused the price of fish to 

increase, the effective use of salmon waste in 

the production of some feed ingredients, 

including oil, can supply part of the factories' 

needs. To produce fish feed[12,13]. Therefore, 

this study aims to investigate The effect of 

keeping rainbow trout waste at 4°C on the 

composition of fatty acids, oxidation, and the 

nutritional value of the hydrolyzed oil has been 

made to take an effective step in the production 

of some fish feed inputs, including oil. 

 

2- Materials and methods 

2-1- Preparation of trout waste 

In this project, fresh scraps of rainbow 

trout were used. Salmon was bought live from 

a fish store in Urmia and transported to the 

fishery processing laboratory of Artemia and 

Aquaculture Research Institute by Unilite and 

ice. In the laboratory, the wastes (including 

head, intestines and viscera, fins, bones) were 

separated and made into a paste by a meat 

grinder (Pars Khazar, Tehran, Iran) with a hole 

diameter of 3 mm. In order to prevent the 

temperature from rising while grinding the 

waste, the meat grinder attachments were 

cooled for 15 minutes at -18°C. This process 

was repeated for a week. 

2-2- Hydrolysis process 

Experimental treatments were the days of 

waste storage, so sampling was done at times 1, 

2, 3, 4, and 5. In order to perform hydrolysis, 

 
3- Thrombogenecity (TI) 

after grinding, the waste was mixed with 

distilled water at a ratio of 1:1 (w/w) and 

homogenized by a homogenizer for 2 minutes. 

Hydrolysis was done at 40°C for 1 hour by 

autolysis method[12]. During the reaction time, 

the mixture was continuously stirred by a 

mechanical stirrer. In order to stop the 

enzymatic reaction, the solution was heated for 

10 minutes at a temperature of 95°C and after 

cooling and initial filtering through a mesh 

cloth, it was centrifuged for 15 minutes at 4000 

x g for 15 minutes at a temperature of 4°C. . The 

amount of Lord and other hydrolysis 

components (peptide phase, oil, resulting 

water) was measured by measuring the weight 

of each component. 

2-3- Measurement of fatty acids 

 The amount of fatty acids by the Miquel 

method[14] Was determined. A gas 

chromatograph (Agilent Technologies 7890A, 

Santa Clara, CA, USA) and a DB225MS 

column were used to measure fatty acids. One 

gram of sample was mixed with one milliliter 

of extraction solution (2.5% sulfuric acid + 

98% methanol, at a volume/volume ratio of 

1:40) and kept at 80°C for one hour. Then, 500 

microliters of hexane was added with 1.5 ml of 

0.5% sodium chloride solution to extract fatty 

acid methyl esters. Then the sample was 

separated for 10 minutes with a 4000 rpm 

centrifuge and the upper part of the solution 

(including hexane-methyl ester). The amount of 

fatty acids was calculated as a percentage of the 

total peaks, assuming that 100 were considered. 

 

2-4- Determining the nutritional value of the 

oil 

The nutritional value of the oil was measured 

by measuring the amount of omega-3 fatty 

acids and the ratios between different fatty 

acids after measuring the fatty acid profile. 

Thermogenicity index3 which indicates platelet 

aggregation induction index was calculated 

according to the following formula[15]:
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In terms of nutritional value, smaller TI is 

beneficial for health. 

The hypo/hypercholesterolemia (h/H) index, 

which expresses the unbalanced level of blood 

cholesterol, was calculated according to the 

following formula[16]: 

 
The nutritional value index (NVI) was 

presented based on the following formula[17]: 

 
Fish oil quality index (FLQ) was presented 

based on the following formula[17]: 

 
 5-2-Statistical analysis 

        SPSS software (SPSS Inc., Chicago, IL, 

USA) number 16 was used for statistical 

analysis. The statistical analysis of the data was 

done using two-way analysis of variance 

(ANOVA) and the comparison between the 

means was done by Duncan's multi-range test. 

The significance of the data was checked at the 

confidence level of 95% (P≤0.05). Data are 

averaged± The standard deviation (SD) of three 

replicates was presented. 

3. Results and Discussion 

Chromatogram of fatty acids of rainbow trout 

waste oil obtained from hydrolysis on different 

days of storage at 4°C is shown in Figure 1. 

Polyunsaturated fatty acids (39.43-97.70%) are 

the most abundant fatty acids in salmon waste 

oil, followed by monounsaturated fatty acids 

(31.90-34.05%) and saturated fatty acids. 

(19.27-2.59%) had the highest amount of fatty 

acids (Table 1). The amount of SFA showed a 

slight difference during different storage times, 

so that it increased at the end of the storage time 

and the lowest percentage of these fatty acids 

was observed on days 1 and 2. However, this 

difference was not significant (<0.05).p). 

MUFA fatty acids showed changes during the 

storage period, so that in fresh waste and on the 

5th day, it showed the highest percentage, but 

on the second day, it was lower than other times 

(<0.05).p). The percentage of PUFA fatty acids 

on days 2 to 4 was higher than other times and 

similar to each other (<0.05p) but showed a 

significant decrease on the fifth day (>0.05).p). 

Among the fatty acids, linoleic acid 

(C18:2n6Cis), vaccinic (C18:1n9) and palmitic 

(C16:0) were the most abundant acids. Nikoo et 

al[12] Regarding the change of the composition 

of fatty acids in relation to the time and 

temperature of the hydrolysis of salmon waste, 

they showed that the composition of the fatty 

acids of the oil after centrifugation in different 

treatments, the above 3 fatty acids had the 

highest percentage.

  

 [
 D

O
I:

 1
0.

22
03

4/
FS

C
T

.2
1.

14
9.

13
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 f
sc

t.m
od

ar
es

.a
c.

ir
 o

n 
20

24
-1

2-
26

 ]
 

                             4 / 12

http://dx.doi.org/10.22034/FSCT.21.149.13
https://fsct.modares.ac.ir/article-7-67208-en.html


Iranian journal of food science and industry                                       Number 149, volume 21, July 2024 
 

17 

 

 

 

 

 [
 D

O
I:

 1
0.

22
03

4/
FS

C
T

.2
1.

14
9.

13
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 f
sc

t.m
od

ar
es

.a
c.

ir
 o

n 
20

24
-1

2-
26

 ]
 

                             5 / 12

http://dx.doi.org/10.22034/FSCT.21.149.13
https://fsct.modares.ac.ir/article-7-67208-en.html


Seyed Ahmed Mousavi et al                                                                 Effect of storage of rainbow trout... 
 

18 

 

 

 

 
Fig1. Chromatograms of fatty acids of oils obtained from hydrolysis of rainbow trout processing 

by-products at different storage times (0-5 days) at 4 °C. 

 

Table 1. The major groups of fatty acids in oils derived from the hydrolysis of rainbow trout by-

products at different times of storage at 4 °C. 

Fatty 

acids 

Days of storage 

 0 1 2 3 4 5 

∑SFA 20.96±2.47a 19.35±1.15a 19.27±1.24a 20.51±0.36a 20.23±0.38a 22.59±2.43a 

∑MUFA 33.80±0.07a 32.33±0.39bc 31.90±0.07c 32.35±0.14bc 32.71±0.02b 34.05±0.14a 
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∑PUFA 41.61±0.70ab 43.13±1.23a 43.70±1.54a 42.90±0.46a 41.98±0.33ab 39.97±0.58b 

N-3 6.59±0.58a 6.19±0.60a 5.62±0.58ab 5.66±0.17ab 5.46±0.14ab 4.64±0.24b 

N-6 34.06±0.32e 36.54±0.06c 38.58±0.25a 37.23±0.28b 36.52±0.19c 35.33±0.33d 

* Different small superscript letters in the same row indicate significant difference (P≤0.05).  

 

2-4- Nutritional value of fatty acids of 

salmon waste 

The nutritional value of fish oil fatty acids was 

evaluated by measuring TI, h/H, NVI, FLQ, n-

6/n-3 and PUFA/SFA indices (Table 2). 

Hypercholesterolemia (high cholesterol) is a 

form of hyperlipidemia and refers to the high 

level of cholesterol in the blood. The cause of 

this disease can be environmental (such as 

morbid obesity and diet) or genetics. People 

with hypercholesterolemia are at risk of 

developing heart diseases and heart attacks. A 

higher h/h ratio is better in terms of nutritional 

value between different oils[16]  Although the 

recommended limit for aquatic products was 

not reported, but for meat products, the number 

2 is recommended for this index.[18]. The 

amount higher than 2 indicates the product's 

composition of fatty acids favorable for health. 

In the European eel4 This index was 1.94 and 

then showed changes after salting, cooking, 

sterilization, and storage during 12 months and 

it varied between 2.01 and 4.03.[16]. The value 

of this index in salmon waste oil varied from 

4.23 to 5.15, which indicates the usefulness of 

this oil in terms of blood cholesterol. The 

highest value of this index was related to the 

second day of storage. But there was no 

significant difference between samples 

between different days of storage (<0.05).p). 

The amount of h/H in mackerel waste oil5 and 

carp6 It was reported between 2/21 and 

2/77[17].  

The TI index indicates the induction of platelet 

aggregation. A lower value of this index (>1) is 

reported to be beneficial for human health, and 

foods with lower TI levels play a more 

important role in protecting against vascular 

diseases.[18]. The value of this index for 

European eel is 0.86%.[16] And 0.69% was 

reported for common carp[19]. The lower level 

of this index for white needle fish7  (0.44) and 

sardines8 (0.20) was reported[20]. The value of 

TI in the waste oil of salmon is between 0.34 

and 0.45, which corresponds to its value of 0.5 

 
4- Anguilla anguilla 
5- Scomberomorus sinensis 

6 -Gilded Carassius 

7 -Hyporhamphus unifasciatus 

in the oil of different types of marine fish in 

Brazilian waters.[20]. The lower level of this 

index (0.23 to 0.33) was reported in mackerel 

and carp waste oil[17]. In this study, the amount 

of TI on days 0 and 2 was lower than other 

times and the highest ratio was related to the 

fifth day of waste storage, but this difference 

was not significant (Table 2) (<0.05p). 

The n-6/n-3 ratio is used as an index in 

evaluating the nutritional value of edible oils. In 

this study, the ratio was between 5.01 and 7.61 

(Table 2). On the sixth day, the oil showed the 

highest ratio and the oil on day 0 (fresh waste) 

showed the lowest n-6/n-3 ratio. This ratio did 

not show a significant difference in the 2-4 days 

(<0.05).p). In raw eel meat, this ratio was 0.41, 

but after canning and storage for 1 year, it 

reached 10.23.[16]. Also, in mackerel waste oil, 

it varied between 0.18 and 0.22[17]. 

Nutritionally, n-6/n-3 ratio is reported between 

1:1 and 3:1[5]. The high level of this ratio in 

salmon waste oil indicates a higher level of 

omega-6 fatty acids compared to omega-3. As 

shown in Table 1, the amount of n-6 fatty acids 

was between 34 and 38.7% and n-3 fatty acids 

between 7.47-47.51%. Matos et al[19] They 

reported n-6/n-3 ratio for common carp, grass 

carp, silver carp and silver carp as 5.40, 5.27, 

0.16 and 0.40 respectively. In tuna and sardine 

waste oil, the amount of n-6 fatty acids was 

lower compared to n-3, and on the contrary, the 

amount of n-6 fatty acids in the waste oil of sea 

bass and sea bass was higher than n-3 fatty 

acids.[21]. The results of various studies show 

that the high amount of omega-6 and omega-3 

fatty acids in fish oil does not necessarily 

indicate the nutritional value of the oil, but the 

balance in the n-6/n-3 ratio is important for 

health.[22]. 

PUFA/SFA index to evaluate the effect of 

nutrition on cardiovascular health9 is. In this 

index, it is assumed that all fatty acids of the 

PUFAs group can reduce bad cholesterol (low-

density lipoprotein).10 and reduce the level of 

serum cholesterol, while SFAs cause an 

increase in serum cholesterol. Therefore, the 

8 -Opisthonema oglinum 
9- CVH 

10 -LDL-C 

 [
 D

O
I:

 1
0.

22
03

4/
FS

C
T

.2
1.

14
9.

13
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 f
sc

t.m
od

ar
es

.a
c.

ir
 o

n 
20

24
-1

2-
26

 ]
 

                             7 / 12

http://dx.doi.org/10.22034/FSCT.21.149.13
https://fsct.modares.ac.ir/article-7-67208-en.html


Seyed Ahmed Mousavi et al                                                                 Effect of storage of rainbow trout... 
 

20 

 

higher the ratio, the better[22]. However, not all 

saturated fatty acids increase cholesterol, such 

as C18:0 fatty acid, which is biologically 

neutral and does not play a role in bad 

cholesterol levels. However, fatty acids such as 

C12:0, C14:0 and C16:0 play an important role 

in raising blood cholesterol.[23]. The 

recommended amount of PUFA/SFA in the 

human diet should be more than 0.45 and the 

nutritional optimum should be around 1[22]. 

This ratio varied between 1.22 and 1.33 in 

mackerel waste oil and between 0.85 and 1.06 

in carp waste oil.[17]. Also, in 4 species of 

freshwater fish in Brazilian waters, this ratio 

was between 1.09 and 1.47.[20]. In salmon 

waste oil, the ratio of PUFA/SFA was higher 

and between 1.77 and 2.29 due to the higher 

polyunsaturated fatty acids compared to the 

saturated ones (Table 2). On the second day of 

storage, the ratio of PUFA/SFA was 

significantly higher than at times 0, 1, 3, and 4, 

and there was no significant difference 

(<0.05).p). The lowest ratio was on the 5th day 

of storage, which was significantly lower than 

other samples (>0.05).p). 

The FLQ index is calculated from the sum of 

the two fatty acids, EPA + DHA, as a 

percentage of the total fatty acids. This index is 

more useful in marine food products due to 

more EPA and DHA. So far, the FLQ index has 

been mostly used to evaluate the quality of fish 

oil. In different fish species, this index varied 

between 13.01 and 36.37[22]. It was reported 

between 26.88 and 28.88 in mackerel fish waste 

oil[17]. In the waste oil of salmon in this study, 

this ratio varied between 1.79 and 4.22 (Table 

2) and was lower than the value reported in 

previous studies. This change could be due to 

the cultured nature of salmon and the lack of 

these fatty acids in the feed compared to marine 

fish oil or their waste. The highest rate was 

related to fresh lesions (day 0) (>0.05).p). The 

amount of this index after 1 day of storage until 

the end of the fifth day had no significant 

difference (<0.05).p). 

The NVI index, which shows the effect of fatty 

acids on cholesterol metabolism, and its higher 

value is more beneficial for health. The higher 

ratio indicates the higher amount of stearic 

(C18:0) and oleic (C18:1) fatty acids compared 

to palmitic fatty acid. In mackerel and carp 

waste oil, this index was reported as 0.87 and 

1.68[17]. In this study, NVI between 2.25 and 

2.55 and did not show any difference between 

different storage times (Table 2) (<0.05p). 

The total amount of omega-3 fatty acids 

including eicosapentaenoic acid (EPA) and 

docosahexaenoic acid (DHA) was between 

1.73 and 4.05% of total fatty acids and showed 

a decrease with the passage of storage time at 4 

degrees Celsius. Gad (>0.05p). In seabass 

waste oil and cultured sea wire, the sum of EPA 

+ DHA is about 12% of the total fatty acids, 

which is more than that in salmon waste oil. 

Also, a higher amount of EPA + DHA was 

reported in the waste oil of marine fish such as 

bluefin tuna (31%) and sardines (30%).[21].

 
Table 2. Nutritional and health value of the fatty acids of oils derived from the hydrolysis of rainbow trout by-

products at different storage times at 4 °C. 
Nutritional and 

health indices 

Days of storage 

 0 1 2 3 4 5 

TI 0.37 ± 0.06a 0.42 ± 0.11a 0.34 ± 0.02a 0.41 ± 0.01a 0.39 ± 0.2a 0.45 ± 0.06a 
h/H 4.80 + 0.26a 5.08 ± 0.32a 5.15 ± 0.12a 4.62 ± 0.40a 4.78 ± 0.10a 4.23 ± 0.17b 

FLQ 4.22 + 1.00a 2.92 ± 0.30b 2.39 ± 0.58b 2.50 ± 0.18b 2.41 ± 0.11b 1.79 ± 0.30b 

NVI 2.55 ± 0.47a 2.55 ± 0.28a 2.49 ± 0.29a 2.32 ± 0.07a 2.45 ± 0.04a 2.28 ± 0.36a 
N-6/n-3 5.01 ± 0.64c 5.92 ± 0.57bc 6.89 ± 0.67ab 6.57 ± 0.15ab 6.68 ± 0.13ab 7.61 ± 0.33a 

EPA+DHA 4.06±0.89a 2.77±0.30b 2.29±0.55b 2.40±0.17b 2.29±0.10b 1.73±0.26b 

PUFA/SFA 2.00 ± 0.26ab 2.23 ± 0.19ab 2.29 ± 0.19a 2.08 ± 0.06ab 2.07 ± 0.05ab 1.77 ± 0.21b 
* Different small superscript letters in the same row indicate significant difference (P≤0.05).  

4-3- Oxidation

Poly Yen index11 It indicates the oxidation of 

polyunsaturated fatty acids and the formation of 

secondary fat oxidation compounds[21]. 

Storing the waste for 5 days at 4°C caused this 

 
11 -Polyene index (PI) 

index to change due to the oxidation of essential 

fatty acids. On day zero, this index was 

significantly higher than other samples 

(>0.05).p). This was due to the higher amounts 

 [
 D

O
I:

 1
0.

22
03

4/
FS

C
T

.2
1.

14
9.

13
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 f
sc

t.m
od

ar
es

.a
c.

ir
 o

n 
20

24
-1

2-
26

 ]
 

                             8 / 12

http://dx.doi.org/10.22034/FSCT.21.149.13
https://fsct.modares.ac.ir/article-7-67208-en.html


Iranian journal of food science and industry                                       Number 149, volume 21, July 2024 
 

21 

 

of EPA and DHA in waste oil. With the increase 

in the storage time of wastes, PI decreased and 

until the 4th day of storage, it was less than 

fresh wastes, but no significant difference was 

observed between different times (<0.05).p). 

With the increase of storage time until the fifth 

day, a significant decrease in this ratio was 

again observed (<0.05).p) (figure 2). The waste 

oil of Atlas salmon, especially the oil obtained 

from intestines and viscera, which was obtained 

during hydrolysis with alkalase, was 

oxidized.[24]. In seabass waste oil and cultured 

sea wire with less amount of EPA + DHA, this 

index is lower compared to sardine waste oil, 

tuna and cod liver oil containing more EPA + 

DHA.[21]. Because this index is calculated 

from the amount of essential fatty acids, any 

oxidation and loss of oil quality during 

hydrolysis will decrease this ratio.

 

 
Figure 2. PI index diagram of fatty acids of oils obtained from hydrolysis of rainbow trout by-products at 

different times of storage at 4 °C. 

4 - Conclusion 

Storing the waste before starting the hydrolysis 

process can have a significant effect on the 

adverse qualitative reactions in the waste. The 

main groups of fatty acids including saturated, 

monounsaturated and polyunsaturated fatty 

acids showed changes during different storage 

days. Also, the nutritional indicators of the oil 

differed depending on the storage time. The 

findings of this research showed that it is 

possible to store salmon waste for up to 5 days 

at a temperature of 4°C without significant 

change in waste quality. Therefore, the 

possibility of short-term storage of salmon 

waste at 4°C temperature before processing by 

hydrolysis method is possible. However, the 

presence of hemoglobin as a pro-oxidant as 

well as fat in wastes can accelerate oxidative 

reactions during hydrolysis. Oxidation control 

by antioxidant compounds is suggested to 

increase the shelf life of the oil. Conducting a 

study on the interaction between waste 

freshness and hydrolysis variables will provide 

useful information regarding oil extraction 

efficiency and its characteristics. 
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( بر ترکیب اسید های چرب، اکسایش، و  Oncorhynchus mykissآلای رنگین کمان )اثر نگهداری ضایعات قزل 

 ارزش تغذیه ای روغن 

 3، علی حقی وایقان2*، مهدی نیکو 1سید احمد موسوی

 ارومیه، ارومیه، ایران، پژوهشکده آرتمیا و آبزی پروری، دانشگاه گروه پاتوبیولوژی و کنترل کیفیفارغ التحصیل کارشناسی ارشد فرآوری آبزیان، -1

 ، پژوهشکده آرتمیا و آبزی پروری، دانشگاه ارومیه، ارومیه، ایرانگروه پاتوبیولوژی و کنترل کیفیدانشیار -2

 اکولوژی و مدیریت ذخایر آبزیان، پژوهشکده آرتمیا و آبزی پروری، دانشگاه ارومیه، ارومیه، ایران گروه استادیار -3

 دهیچک اطلاعات مقاله                        

 

 مقاله :   یخ هایتار
 

 12/11/1401افت: یخ دریتار

 17/2/1402رش: یخ پذیتار

درجه سانتی  4در این مطالعه، اثر نگهداری ضایعات فرآوری قزل آلای رنگین کمان در دمای 

مورد بررسی قرار  حاصل از هیدرولیز روغنگراد بر ارزش غذایی و ترکیب اسید های چرب 

( و پس از آن اسید های  ,PUFA%97/39-70/43گرفت. اسید های چرب چند غیر اشباع )

(  ,SAF%27/19-59/22( و اشباع ) ,MUFA%90/31-05/34چرب تک غیر اشباع )

بیشترین میزان اسید های چرب را بخود اختصاص داده بودند. اسید چرب لینولئیک 

(C18:2n6Cis) ،( واکسینیکC18:1n9( و پالمیتیک )C16:0 ) فراوانترین اسید های نیز

الی  23/4در روغن بین ( h/H) هیپرکلسترولمیهیپو/ شاخصبودند.  چرب روغن ضایعات

ترومبوژنسیته  بیشترین میزان مربوط به روز دوم نگهداری بوده است. میزان ومتغیر  15/5

(TI ) کمتر از سایر زمان ها و بیشترین نسبت مربوط به روز پنجم نگهداری  2و  0در روزهای

بعنوان  (n-6/n-3) 3-به امگا 6-اسیدهای چرب امگا (. نسبتp > 05/0ضایعات بود )

بوده است. نسبت  61/7الی  01/5شاخص در ارزیابی ارزش تغذیه ای روغن بین 

PUFA/SFA  بطور معنی داری از سایر نمونه ها کمتر بود  5و در روز  29/2الی  77/1بین

(05/0 > pبیشترین میزان شاخص .) ( کیفیت روغن ماهیFLQ ) مربوط به ضایعات تازه

روز نگهداری تا انتهای روز پنجم  یک(. میزان این شاخص پس از p < 05/0بوده است )

بین ( NVI) ارزش تغذیه ایشاخص  (. همچنینp > 05/0تفاوت معنی داری نداشت )

(. p > 05/0و تفاوتی بین زمانهای مختلف نگهداری نشان نداد ) 55/2الی  25/2

تا  73/1( در مجموع بین DHA( و دوکوزا هگزانوئیک اسید )EPAایکوزاپنتانوئیک اسید )

 05/0درصد کل اسید های چرب بود و کاهشی را با گذشت زمان نگهداری نشان داد ) 05/4

> p،با افزایش زمان نگهداری ضایعات .) ( شاخص پلی ینPI ) 4کاهش نشان داد و تا روز 

نگهداری کمتر از ضایعات تازه ولی بین زمانهای مختلف تفاوت معنی دار مشاهده نگردید 

(05/0 < p نتیجه این مطالعه نشان داد که ترکیب اسید های چرب و ارزش تغذیه ای روغن .)

 .می باشدتحت تاثیر تازگی ضایعات ضایعات قزل آلای رنگین کمان 
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