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Figl. 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.

~N

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
SSFA 20.96+2.47° 19.35+1.15°2 19.27+1.242 20.51+0.36° 20.23+0.38° 22.59+2.43?
SMUFA 33.80+0.072 32.3310.39%¢ 31.90+0.07¢ 32.35+0.14%¢ 32.71+0.02° 34.05+0.14°
SPUFA 41.61+0.70% 43.13+1.232 43.70+1.542 42.9040.462 41.98+0.33%® 39.9740.58°
N-3 6.59+0.58° 6.19+0.60° 5.62+0.58%° 5.66+0.17° 5.460.14%° 4.64+0.24°

18
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N-6 34.06+0.32¢ 36.54+0.06° 38.58+0.25% 37.2340.28° 35.33+0.33¢

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

36.52+0.19°

[ Downloaded from fsct.modares.ac.ir on 2024-12-26 ]

[ DOI: 10.22034/FSCT.21.149.13]

[V T8 2ol Y sl 5 (488) Yduw el
80 Jert oo VT U Sluls i, s TH
sl €58 85y 55 /0 A= 53 Ol Ol b Billas oS o5 g
Olger LY+ T A5k o hiip slel 2l Olale cilse
S Sl e, 55 (T v axls opl S
03 TH Ol andlas cpl 53 V] 0 518 558
by d i s Ol ple 5 STY 50 glags,
e Sl b Js s Slels IS e Sas v

AP > 0/00) (Y Jsda) 550 s
Gl adss sl obosl s axls Ol s N-6/N-3 s
S anllae ) 53 350 003 G S b )
e 535 03 (Y Jsdr) el oo VAN J0Y
RS (630 Dluld) v 5oy s 5 Sl (R )
£ 6T Glags s cund ol s 0L 1, N-6/N-3 s
Pl i S 5 (P> /0 0) 5 OLES Jls e sl S5,
3 Glws S ) ey (Js oo /B ol ol alesle
creamen [V e, VoYY w6l ) Soe gl LIS
LDV e oYY JNA 0 56 Slls 85, )5
SolS YN B o N-6/n-3 e (sl wlis bld w
Slols s 5o Cand opl VL Olge 0] ol 0
53 =Kl O gl el VL Ol s sias olis YT 53
OLas ) Jade 5l e shailen .ol 03 50 YKl b any Lo
IYAY GYE (N6 O o gla dwd Ol sos sl o 0513
el o3 LE/EV-V/ON o M-8 O sl Al
Sbale sl 1, N-6/N-3 s V4] O, Kes sMatos
5 0k 5S Olpile 158 (Jseme 508 et O
SlS Ee s NVO/YY 078 LS Sl gle i 5 sS
Aol Ol sl 505 ale Dlls 1855 5 s s
S s sl 03 S N=3 L alis 3N-6 2 ol

3ol e Dlls sy 3 N6 O sl dul Ol

7- Hyporhamphus unifasciatus
8- Opisthonema oglinum

19

VI dp Sluls o sl dewl gl wdis 35,0 —£-Y
3l G b 3l ale o) o e Ll gl dss 25 )
5N-6/n-3 FLQ NVI WH TI ¢l Lasls ¢S
o5 5dS soa (Y Jsdr) w8 b, PUFAISFA
05 Vb &y el e e S IS (L ) 20dS)
Sober orl e 5580 ) O 55 I pdS mla
SE5 L (e w3 5 o0 Sl dile) Laee Ll 5 e
Ml st 5 e 53 el s S e 4 e Sl L AL
hH VG s 1 513 8 B 5 5 Gl o
(VU] el g s sl 85, o 2l 5l Bl &
SNS Obpl gl w3515 Gln s BB A 4x S
gl Gl Y sde 23S sl essl b gl s s S
Sl ¥l Ol DAl e ks oy el
o e Sl sllae o sladel S 5w 05l
o 3030 VA8 Lals ol f Ll alegle 5 sl
SIS 5 0 gl sl iy (35 Sl Sl g Sl
DV 3 eize 807 G Y/ 5 o3ls 0L sl VY L
ST (o VT U3 Slls e, 55 sl ol i
Lld & 85, ) 0550 Ao odins QLA aS 545 a0 0/)0
by patld pl Ol o i AL 0 055 Js S
Cils Gbsss m I el 035 IS £ S %
(P> /00) 55 s ine b 5a o Sl (IS
YT 58 500 S Sl s, o NH ol

DY s S 58 v
S Slis 3l 0SSN mes Sl S T el
5 odkd oS e Ll e gl (<)) Latls oyl
Al oo CBliz 53 s ege B S T Ol L sbalds
Sy perle ol Sl VAL Lol S0 sl
I Jyems 58S Gl s V70 AT byl alele

Aol serle ol xS Olpe [V4] L3S aslS

4 -Anguilla anguilla
5 -Scomberomorus sinensis
6- Carassius auratus


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

[ Downloaded from fsct.modares.ac.ir on 2024-12-26 ]

[ DOI: 10.22034/FSCT.21.149.13]

w0lS S, VT3 Sluls (IS i

OLer 5 (5 5m 0 ol s

058 .ol 5 aie DHA S EPA 055 i s @
G ol s caiS oLl i FLQ asls
sarle ol oale Calise la 458 3 .l 0l 63
Sluls i, 53 [TV 54 e YUYV JINVY/)
53 DIVT s 518 YWA JIY VUM s J S ol
VYA o s ol andllas cpl s VT U3 Sl é
23 edkd 1S SIMEe 5l eS 5 (Y Jadr) aze £/YY I
Sl L 4 5 e ) o et Slalla
2 o Sl pl ssmS 5 VT UB 0sn osn
Wl Sl b ol obale s, b amlie 53 STy
o33 (+ 555) 30 Sl 4 by pe Ol o 2l L
MK 55 ) 3l g et ls pl Ol (P < v/00)
AP > a/00) AN ol pme Q}u;(,.?g'.;j}) sl b
2o el i eras ol s NI axls
ol sl O VL s 5 03 g endS e plis
Aol VG Ol by Gl 0252 2y Sl ibide
52 (C18:1) KLyl 5 (C18:0) kel o sla
Sluls G5y 5o el Saaedly o Al b alis
DWVT e GaolS VA 5 AV Ll cpl s 5 JSe
o saw 5 Y00 JIYYe s NV sl ol s
> 0/00) (Y ) 3l 0l 6,luS Cilises slgles

P
ol S gl Jal TSl o (sl il s
gy 5> DHA) 1l S48 15555 5 (EPA)
el s p o sla Ll S Ao s /00 BT
SIS Bl axs b sles 53 e Ol cB IS L
3ol e ol Dluls oy, e (P <o) sl Ol
\Y 550> EPA + DHA grome s 2hod e
5 01 Olee 31 e &S 030 oz sla Aol IS 51 s
AV Ol e A3l 0 VT U3 Olals 2,
05 Ll oLy olabe wluls 65, s EPA+DHA
15,8 olS (oY) cpasle 5 (Aoa YY) T 4L

LYV]

10- LDL-C

20

@8 N 20 N3 Cox gl el 5l min o e
oo sl Al (VL Ol s o OLES il lallae
s ol Sl s abe s, 5 T-Kal 5 1=K
Sl 6l N-6/N-3 s s sl aS 0355 4855
‘[YY]g;MlH_A

2wl 3 ol sk 4 axls PUFA/SFA
2o Al 5 Bl et s e S el
s PUFAS o5 3 C > ot sl S cl oyl
(I oS e nad) kS SRS o il
I s des Al 1y e JpdS mlan 5 18
Olsen d X o o JspedS (5053 e SFAS
Aol oles J= l UYY] ol ze cnd ool 5V
Lle L gd ad I pedS Rl o Ll o gl
i 5 Sl 5 e Bl 4 a5 C18:0 © 2
o st (= Ll s Jg nds C)Ja,ﬂ 33
ol 5s e i C16:0 5 C14:0 C12:0 wbe
ki 4oy Olge YYD WLy 04 J s
50/80 51 iy b SLl e o5, 5 PUFA/SFA
b el LYYT 5L ) 350 Al 6l 4085 aty) Ol e
SEa 03 s WMY BONYY oy U S Slels e,y s
e [W1 s g e Vo0 JI/AC S Slals
o S b Jesn Slel e S Ol 58
s VT U338 Sl 5, 53 [Y0 ] 55 V8V JIV/e4
Lo o sl al 050 YL s o PUFA/SFA
35 VYA JIVW 5 VL Ll b aslie 5o L3l 8
PUFA/SFA «s (1065 p55 555 55 (Y Jsi)
wlie b 57O o5 sleles 5l 2l ols e sk
G 2 S (P> 070 0) SIS (513 ome sl 554
Ggad b 31 ls e sy oS 635 (IS 0 55
P<e/io)sg S e

EPA + ¢ saze o dol 55 ¢ same SIFLQ sl
S gl Al paee Sl o) Olpe o DHA

L;"b”):Lﬁl.l.&hgue:)j});d&uw\gﬁ@ww

9 -CVH


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

[ Downloaded from fsct.modares.ac.ir on 2024-12-26 ]

[ DOI: 10.22034/FSCT.21.149.13]

\£~Y‘J§‘Y\ e)})‘\f.c\ a)Lo...:

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 Days of storage
health indices
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h/H 4.80 +0.262 5.08 £0.32° 5.15+0.12° 4.62 +0.40° 4.78 £0.10° 4.23+0.17°
FLQ 4.22 +1.00% 2.92 +0.30° 2.39+0.58° 2.50 +0.18° 2.41+0.11° 1.79 +0.30°
NVI 2.55+0.47° 2.55+0.28° 2.49+0.29° 2.32+0.07° 2.45+0.04° 2.28 £0.36°
N-6/n-3 5.01 +0.64¢ 5.92 £ 0.57% 6.89 £ 0.67% 6.57 £0.15% 6.68 £0.13% 7.61+0.332
EPA+DHA 4.06+0.892 2.77+0.30° 2.29+0.55° 2.40+0.17° 2.29+0.10° 1.73+0.26°

PUFA/SFA 2.00 +0.26%° 2.23£0.19% 2.29+0.19° 2.08 £ 0.06° 2.07 +0.05% 1.77 +0.21°

* Different small superscript letters in the same row indicate significant difference (P<0.05).
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Figure 2. Pl index diagram of fatty acids of oils obtained from hydrolysis of rainbow trout by-products at different

times of storage at 4 °C.
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ARTICLE INFO ABSTRACT

The effects of storage of rainbow trout processing by-products at 4 °C on fatty acid
Avrticle History: composition and nutritional values of hydrolyzed-derived oils were determined.
Received:2023/2/1 Polyunsaturated fatty acids (PUFA, 39.97-43.70%) were the major fatty acids followed

Accepted:2023/5/7 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.

Keywords: 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

Fish processing by-products, was between 4.23 and 5.15. The highest value was found at day 2 while showed no
Storage, 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.

Fatty acids, However, the change was not significant (P>0.05). N-6/n-3 ratio ranged from 5.01 to
Oxidation, 7.6. PUFA/SFA was between 1.77 and 2.29 and showed the highest value at day 2 while
Oncorhynchus mykiss 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
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(P>0.05). Also, nutritive value index (NV1) 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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