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3. Borax
4. Boric acide
5. Centrifuge
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8. Soxhelt method
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6. Polyethylene
7. Kjeldal method
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9. Kolomogorav-Smirnov test
10 . Split plot test
11. Dancan’s multiple range test
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Table 1 Proximate analysis of the rainbow trout roe during cold storage (4 + 1°C)

Storage periods (day)

factor Sample 0 30 60

Control 21.51+0.25° 20.42+0.10° 17.53+0.70°

Protein A 21.51+0.41° 21.06+0.32%® 19.52+0.83¢
A 21.5140.25" 21.18+0.10% 21.09+£004
As 21.49+0.25° 21.2040.10% 21.08+0.05

Control 14.21+0.13¢ 12.58+0.17° 11.16+0.50°

Fat A 14.34+0.15" 14.04+0.14° 12.60+0.26°
A, 14.22+0.12° 14.10+0.14° 13.7120.04 %
As 14.32+0.18" 14.08+0.14° 13.80+0.01 %

Control 58.53+0.11° 58.22+0.10° 54.1540.15°

Moisture A 57.13+0.20 56/98+0/20° 55/0140/18°
A, 57.05+£0.22° 56/92+0/25° 56/10+0/20"
As 56.92+0.24° 56/76+0/04° 56/14+0/11"

Control 2.17+0.06° 2.24+0.04° 2.11+0.11¢

Ash A 4.15+0.05° 4.19+0.05° 4.08+0.26°

A, 5.01£0.05° 4.85+0.45° 4.98+0.27°

A; 5.38+0.04 5.28+0.04° 5.23+0.29°

Control (salt free), Al (containing 2.5% salt), A2 (containing 2.5% salt, 0.7% boric acid and borax)
and A3 (containing 2.5% salt, 1.5% garlic and lemon extracts in combination).Values in the same row
and column with different lowercase letters are statistically different (p<0/05).
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Table 2 Amount of different Fatty acid in salt free rainbow trout roe (Control) during the cold

storage
Storage periods (days)

Fatty acid 0 30 60
C14:0 0.92+0.01 0.59+0.01 0.32+0.01
C16:0 14.25+0.02 10.63+0.65 7.63+0.65
C17:0 0.71+0.02 0.47+0.02 0.37+0.02
C18:0 4.85+0.10 2.80+0.37 2.10+0.37
C24:0 0.65+0.02 0.28+0.02 0.20+0.02
Cl6:1 2.92+0.13 2.28+0.18 1.05+0.18
C17:1 0.75+0.02 0.45+0.01 0.28+0.01
C18:1 24.33+0.20 19.13+0.30 14.13+0.30

C20:1n9 2.78+0.10 1.76+0.15 1.00+0.15

C24:1n9 1.57+0.03 1.00+0.87 0.70+0.87

C18:2n6 6.70+0.10 6.20+0.10 5.70+0.10

C18:3n6 0.77+0.04 0.57+0.04 0.10+0.04

C18:3n3 0.69+0.01 0.49+0.01 0.20+0.01

C20:2n6 1.26+0.07 1.06£0.07 0.64+0.07

C20:3n6 1.12+0.09 0.92+0.09 0.42+0.09

C20:3n3 3.96+0.20 3.27+0.20 1.46£0.20

C20:5n3 3.38+0.10 3.00+0.10 1.50+0.10

C22:6n3 22.50+0.45 18.80+0.45 12.20+0.45

Table 3 Amount of different Fatty acid in rainbow trout roe containing 2.5% salt (A1) during the
cold storage

Storage periods (days)

Fatty acid 0 30 60
C14:0 0.81+0.01 0.41+0.01 0.61+0.01
C16:0 13.25+0.12 13.34+0.12 11.214+0.12
C17:0 0.52+0.22 0.92+0.22 0.32+0.02
C18:0 4.61+0.30 4.31+0.30 4.11£0.30
C24:0 0.32+0.02 0.62+0.02 0.22+0.02
Cl6:1 2.50+0.13 2.20+0.13 2.40+0.13
C17:1 0.65+0.02 0.95+0.02 0.35+0.02
Ci18:1 23.03+0.20 23.01+0.20 19.01+0.20

C20:1n9 2.48+0.10 2.18+0.10 2.30+0.10

C24:1n9 1.37+0.03 1.67+0.03 1.07+0.03

C18:2n6 6.60+0.10 6.42+0.10 5.52+0.10

C18:3n6 0.67+0.04 0.85+0.04 0.62+0.04

C18:3n3 0.69+0.01 0.69+0.01 0.69+0.01

C20:2n6 1.16+0.07 1.02+0.07 1.10£0.07

C20:3n6 1.06+0.09 1.14+0.09 1.06£0.09

C20:3n3 3.76+0.20 3.58+0.20 2.26+0.20

C20:5n3 3.18+0.10 3.36+0.10 2.68+0.10

C22:6n3 22.10+0.45 22.04+0.45 19.06+0.45

£eo
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Table 4 Amount of different Fatty acid in rainbow trout roe containing 2.5% salt, 0.7% boric acid
and borax (A2) during the cold storage

Storage periods (days)

Fatty acid 0 30 60
C14:0 0.85+0.01 0.50+0.01 0.48+0.01
C16:0 13.13+0.12 13.48+0.12 13.02+0.12
C17:0 0.54+0.22 0.71£0.22 0.73£0.22
C18:0 4.54+0.30 4.41+0.30 4.02+0.30
C24:0 0.48+0.02 0.52+0.02 0.62+0.02
Cl6:1 2.62+0.13 2.43+0.13 2.43£0.13
C17:1 0.52+0.02 0.73£0.02 0.45+0.02
C18:1 23.06+0.20 23.00+0.20 22.48+0.20

C20:1n9 2.30+0.10 2.12+0.10 2.15+0.10

C24:1n9 1.59+0.03 1.52+0.03 1.47+0.03

C18:2n6 6.49+0.10 6.44+0.10 6.44+0.10

C18:3n6 0.89+0.04 0.75+0.04 0.73£0.04

C18:3n3 0.64+0.01 0.67+0.01 0.69+0.01

C20:2n6 1.20+0.07 1.22+0.07 1.20+0.07

C20:3n6 1.10+0.09 1.11+0.09 1.10+0.09

C20:3n3 3.58+0.20 3.56+0.20 3.54+0.20

C20:5n3 3.20+0.10 3.24+40.10 3.28+0.10

Table 5 Amount of different Fatty acid in rainbow trout roe containing 2.5% salt, 1.5% garlic and
lemon extracts (in combination) (A3) during the cold storage

Storage periods (days)

Fatty acid 0 30 60
C14:0 0.83+0.01 0.5140.01 0.48+0.01
C16:0 13.11+0.12 13.54+0.12 13.07+0.12
C17:0 0.50+0.22 0.724+0.22 0.754+0.22
C18:0 4.524+0.30 4.43+0.30 4.03+0.30
C24:0 0.45+0.02 0.52+0.02 0.62+0.02
Cl6:1 2.62+0.13 2.50+0.13 2.40+0.13
C17:1 0.50+0.02 0.7540.02 0.4540.02
C18:1 23.03+0.20 23.01+0.20 22.51+0.20
C20:1n9 2.28+0.10 2.18+0.10 2.12+0.10
C24:1n9 1.57+0.03 1.54+0.03 1.44+0.03
C18:2n6 6.44+0.10 6.44+0.10 6.44+0.10
C18:3n6 0.76+0.04 0.72+0.04 0.73+0.04
C18:3n3 0.69+0.01 0.69+0.01 0.69+0.01
C20:2n6 1.20+0.07 1.20+0.07 1.2040.07
C20:3n6 1.10+0.09 1.10+0.09 1.10+0.09
C20:3n3 3.54+0.20 3.54+0.20 3.54+0.20
C20:5n3 3.28+0.10 3.28+0.10 3.28+0.10
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Table 6 Amount of different Fatty acid groups in rainbow trout roe during the cold storage

Storage periods (days)

Sample 0 30 60
Control 21.3840.29¢ 16.77+0.15¢ 10.6240.15°
YSFA A 19.51+0.41° 19.60+0.17° 16.47+0.15
A, 19.4140.41° 19.7240.12° 19.05+0.17b¢
A; 19.5440.40° 19.6040.10° 19.10+0.17"
Control 32.35+0.54 24.62+0.24 17.92+0.14°
A, 30.03+0.33° 30.01+0.15° 24.92+0.24°
Total MUFA A, 30.00+0.330 29.98+0.24b 28.9240.24"
A; 30.09+0.330 29.80-40.24b 28.9240.24"
Control 40.38+0.36 34.31+0.30° 22.2240.30"
A, 39.22+0.73b 39.10+0.730 33.12+0.30°
Total PUFA A, 39.18+0.73b 39.08+0.730 38.18+0.43"
A; 39.310.730 39.11+0.730 38.18+0.40"
Control 30.53+0.43¢ 25.56+0.17 15.36+0.13°
A, 29.7340.43b 29.65+0.17 24.65+0.13¢
Total n-3 A, 29.72+0.43b 29.68+0.43b 28.78+0.43"
A; 29.85+0.43b 29.71+0.43b 28.78+0.43"
Control 9.85+0.422 8.75+0.22b 6.86+0.32°
A, 9.49+0.422 9.43+0.222 8.35+032°
Total n-6 A, 9.43+0.422 9.39+0.422 9.39+0.42a
A; 9.43+0.422 9.39+0.422 9.39+0.42a
Control 3.09+0.36? 2.92+0.05° 2.23+0.74°
A, 3.13+0.36° 3.14+0.052 2.95+0.74°
n-3/n-6 A, 3.15+0.36? 3.16+0.05¢ 3.06+0.05¢
A; 3.16+0.05¢ 3.16+0.05¢ 6.06+0.052

SFA (saturated fatty acids), MUFA (monounsaturated fatty acids) and PUFA (polyunsaturated fatty acids).
Control (salt free), Al (containing 2.5% salt), A2 (containing 2.5% salt, 0.7% boric acid and borax) and A3
(containing 2.5% salt, 1.5% garlic and lemon extracts in combination). Values in the same row and column with
different lowercase letters are statistically different (p<0/05).
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because of adverse effects of chemical additives, In the present study, In order to comparative
assessment the chemical and natural preservatives the treatments were made of as; salt free (control),
A1, A, and A; (containing 2.5% salt in turn: without preservative, 0.7% boric acid and borax and 1.5%
garlic and lemon extracts in combination) have been employed. Also, the proximate analysis factors
and Fatty acid compound of rainbow trout roe was assessed within 60 days (0, 30 and 60) in the
refrigerated storage. The results showed: unsaturated fatty acids in the control and A; change were
significant difference (p<0.05) but in A, and A; change were not significant difference (p>0.05).
proximate analysis factors in the control group and A; showed significant difference over time
(p<0.05). However, there was no significant difference in A, and A; during storage (p>0.05).
Consequently, salting with low salt with concomitant of plant extract is a promising method to
enhance qualitative attribute in the roe-based products.
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