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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 21.5120.25" 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+0.04 %
As 21.49+0.25° 21.20+0.10% 21.08+0.05 "

Control 14.210.13" 12.58+0.17° 11.1620.50°

Fat A 14.34+0.15 14.04+0.14° 12.60+0.26°
A, 14.22+0.12° 14.10+0.14° 13.71+0.04
As 14.32+0.18" 14.08+0.14° 13.80+0.01

Control 58.53+0.11" 58.22:+0.10" 54.15+0.15°

Moisture A 57.13£0.20 56/98+0/20° 55/01+0/18"
A, 57.05+0.22° 56/92+0/25° 56/10+0/20
A; 56.92+0.24° 56/76+0/04° 56/14+0/11"

Control 2.17+0.06" 2.24+0.04 2.110.11¢

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°

As 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).

(oo 0Ly 53) QJ;AF&AJ\J@€L}¢>’J&J¢ Ol e
LoJs PS0/00) 55 Slsgme oldustl 5 cols i
2 S sk o4 il S o O Ol cldS
03 Ll (PS4/00) 55 s pme JalS Ay 5 dals glsjles
s Sl Ol IS Ar 5 Ay glasles
sInanli yoees 5 [¥] 0L Ks 5 Mirsadeghi .ol

les S 1S ey ol 3 aibie s [N] OKes

gLy

Pl
SYIJE Al S o5 o e on @S
2SS Sl (b il bl Ole QLSS
Gladel S5 5 o Slgmme ol ot 03,51 ) Ui
AU o Olale Oy dise glaplll s sz se oy
WIS Camdy 5 (ST s ol o (i S

ra }}.@.&AAS)}J&:LAA [\] ;;@)]}de‘);


https://fsct.modares.ac.ir/article-7-20128-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-15 ]

s 3 Allium sativum) . slao las

L 5 Bl (shge Ao

S —-Y

ol 03,50\ U 53 (eSS Oley b ilisis sla e
s S S ol o5 S Ol ol
53 S Oljpe Dlyais (PSH/00) Sl 5l (lo sms
SA T Glasles ojlsen 5 (P>0/00) 55 503 s sles o
amglie 53 1 ST lie (p S 5 (o i o S 4 Jald
L Ol e 03,5 55w Kad b sl 0L byl sla b
Lol ol S o 35 il s 4 S il Sl o o
e

oo [YY ) Y 048] L e Sldlas 51 5 slaasil L
sl gl

o el U1 31 ol uslis Y0
‘djs f‘.ﬁ vﬁrﬁ 55.13.‘5;0 6\.&)\&.; BL .5‘9?.-‘9.0
- /' 1

dL“SCJ’.'.S‘J 6&‘

Aol Saadly ol andllas 3 0 5 £ XY Jlu b
ol cilbe alie Olalae I ol CL“ Locde o
[Y4 YA da Y ]

b plild o el Olpe o i (Cian) sl S5
A& X e cpl 52 eddelanil Sllllas 5l & 0 L 51>
(3 rend g 3 3 lde adllas b Jy cuils cisllas [ Y4
B0 L S L pldle o Al e o 2l &S
cille L3S 518 (Cr) deed Szl 1 (5 50)
e ale 6 S 5 (S5

J‘:..wl ‘CL.J"J?.P Ju?: <~ 6LAJ\:~V‘ m.) DL ‘LA‘)LA.:: CLA: DL
Ll SRl 8 wcislias Lsw 1L LI O
wlie Oldlas b oass O‘il S sy (C22:6n3) (DHA)

[Yaaa v X el cillas ae) ol g 4 S s

£t

sl b 5 Lol G bl Looslin mW
e elae [N 04 A] el el 1S Oliie
Ay sl Gl 3 e Gl (b el sdalie
oot 3l U cl S S (0 dsdr) cils rals
O prlilonST b oSl 5 il ool glacIlas Loy o
shwl G o ladenl opawis 5o Lip S Bl s
2 a8 bt Sl K Gk gy 4SSk o e
Olpe Rl 4 e &8 Lgd oo Ll 2 gladend
Ar 5 Ar loles 5o LI [YE] 550 sl o slaand
b Sl ek eSS SISt g1 a5 L
-l b ol addllas sl ol 0 ld Coniles 6 695
L LI L e Vo <=L?L:l wlie Slidss 51 ol gla
LYYy e ar oy o] cals calke

O

b il slasled Ole b Olge (6805l
byl 3 pete V) Jadr 3 (IS il (sladle
G S e sl s e slajles s
Cogbs e p ol 5 Ol blie Jl 5 clls (guls e
53 dals Sles (PS/00) sy b pas edd Sl (3
i Sugb) ol bjles plo baslis 53 jao Ol
Sad 3355 b 03,5 s peSad T3 L (PSH/00) sl ol
~ged 5> Sagh Ol OF 5L Ol 25 5 5 s o s o
[Y7] b 2l ol Sles 4 s 0 35S sla
3ol eSS LUl ety bl a0, 5Us L5
Sy Sas Slaess 5 Sogby MR oplply s e, ces
Sedd 1S Slalis b s cpl [T0] 555 0 oS el
VY AN e pl D ek el wlie i
e ssles Sosby pusk Sl Slses [YY
s Vel e S Ol dgb s sl
Pl o5 ST Dambsls 5 Gl Oslidns

[Yvar] ast .


https://fsct.modares.ac.ir/article-7-20128-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-15 ]

W’Q\/ L) c\ 0 092 ‘/\Y’D)LQ.\:'

dl\.l.'c Glﬂp}(}l&

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 1.124+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 18.8040.45 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 11.21+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
Cl17:1 0.65+0.02 0.95+0.02 0.35+0.02
Cl18:1 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
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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 13.1340.12 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
Cl17:1 0.52+0.02 0.73+0.02 0.45+0.02
Cl18:1 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+0.10 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 0.51+0.01 0.48+0.01
Cl16:0 13.11£0.12 13.54+0.12 13.07+0.12
C17:0 0.50+0.22 0.72+0.22 0.75+0.22
C18:0 4.52+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 0.75+0.02 0.45+0.02
Cl18:1 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 1.20+0.07
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 21.38+0.29¢ 16.77+0.15° 10.6240.15°
Y'SFA A 19.51+0.41° 19.60+0.17° 16.47+0.15¢
A, 19.41+0.41° 19.72+0.12° 19.05+0.17b°
As 19.54+0.40° 19.60+0.10° 19.10+0.17"
Control 32.35+0.54¢ 24.62+0.24° 17.92+0.14°
Ay 30.03+0.330 30.01+0.15b 24.92+0.24¢
Total MUFA A 30.00:£0.33" 29.98:+0.24b 28.9240.24"
A, 30.09+0.33b 29.80+0.24° 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"
As 39.31+0.730 39.11+0.73b 38.18+0.40"
Control 30.53+0.43¢ 25.56+0.17" 15.36+0.13°
A 29.73+0.43b 29.65+0.17 24.65+0.13¢
Total n-3 A 29.72+0.43b 29.68+0.43b 28.78+0.43"
As 29.85+0.43b 29.7140.43b 28.78+0.43"
Control 9.85+0.42¢ 8.75+0.22b 6.86+0.32°
A 9.49+0.42 9.43+0.22 8.35+0320
Total n-6 A 9.43+0.42¢ 9.39+0.42¢ 9.39+0.42
As 9.43+0.42 9.39+0.42¢ 9.39+0.428
Control 3.09+0.36° 2.92+0.05° 2.23+0.74°
A, 3.13+0.36° 3.14+0.05° 2.95+0.74°
n-3/n-6 A, 3.15+0.36° 3.16+0.05 3.060.05
As 3.16+0.05 3.16+0.05 6.060.05

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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Effect of garlic (Allium sativum) and lemon (Citrus sinensis)
extracts on proximate analysis factors and fatty acid composition
of salted Rainbow trout (Oncorhynchus mykiss) roe during
refrigerated storage
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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),
Aj, 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.

Keywords: Extract, Fatty acid composition, proximate analysis, Rainbow trout roe
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