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cBIST as ) SYLSIT o351 5l ealiul L (Sardinella aurita)
o Olie b 5 (607 15) pH=3 5 1y cdMs Jsla (10/16%
<M (Souissi et al., 2007) sb> ;s (100%) pH=6 , 1,
L Nemipterus hexodon ale aks jl ons wg  BIKT cpuiig
94753 slapH ;5 (107 o] any3) cppnn w2l 51 oolazul
96/6+ 0/7 4 97+ 0/5 7172+ 1/1 97/8% 2 Jslse s sy

(Nalinanon et al., 2011) 34 a0y

095 w2 el g0 4 (pmgy )3 (ipen (1303 S0
PUFA 50 s oL 5,l (Sepia pharaonis) S ye alo aiss
3oy 28/3 5 7/6 11 50/3 s 54 o] DHA sEPA MUFA
49,0l g, awslds I .(Thanonkaew et al., 2006) s i,l5S
A5 51 oy ol G551 &S iee iz 55 e ) 99 9 YIS
el J03 9y 9 Jolas Ly e 02 ol I 0390 (25
4 PUFA ((lapyés) (oisluST Cuglic) PUFA 4 MUFA cos
» EPA & DHA 4 6Ll 4 315l (o g, olie 55)]) SFA
D/98 Jolas iy oS 655, VI alo 59,00 19,
ABeS yfgy > Lacaws ol (4 Joio) 29 1124 4 4154 1/09
3/7 431 1/43 0/21 s 5 (Sepia pharaonis) S ye ale

(Thanonkaew et al., 2006) x> )55

ST (5 i g 1 Ced M

ST sty n @3 Sles (ol cnyare 3l Sy ol
cdld b5 gl g (ljhS dex el ple o ol
Wilding et al., ) ¢l iS5l Semdsel (6)lul 5 (6 plid gol
35 PH 1 mwg iold 13 03,9563 (i yuudgre gy (1984
& ;Shahidi, 1994 Spinelli et al., 1972) ¢l e M-
4 Lo pigy S conge ooyl €3] ¢ (Venugopal
oyl 35 5 29500 o] ClMo (I3l 5 SosS sty
plw @bs b (L Ol 1) oYL cdMs (BIGT gy 9
ColSe BLST Glagubiyy Y sl Caldl | 5o b tags,
Nalinanon et al., 2010; Klompong et al., 2007) 5,b
(Taheri et al., 2012 ;

plai )3 pSabigy b (BT i n cldo O Joio Gl
3 e dcy Lol o 51595 L (BT g 51 sy (o8 LapH

Ol il Jols (SEGT Gaplis s 9 pl a3le (g bowsd 7IUT-1 Jgoa

() poss (%) cugb,

(%) o>

(%) o592 osbo

3/85 + 0/42

67/12£0/62 12/98 +0/72
a7/61 £0/87 3/57£0/58  20/77 + 0/05
a+0/35 7/44 33/49+0/35 ©0/91+0/06 82/95+0/72

16/01 + 0/31 Y1 5 asg,1

85/40 £ 1/587  Sebigy b BT sy

1555 b SIS oS

Canlgs] o 55 me M) 3929 pae wliis dliel (YL Gy gy

HI iy Sy U2 Jgaa

PP L B e eSelign b (ST S I
6870 % 1110 73/69 % 0/06° (L) ity ol
3/95 + 0/89° 2/68 + 01772 (@) o305 ol
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58/57 + 1/672 60/17 + 2/072 (W*) (st il
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gy 3l 9 St 07055 Job (ke (BG4 33 Jgun
() oian sl i 0y Jgb ke () O] e 3 w5
68/16 + 1/982 2088 +0/23 16 +2/92°  Sebyy
55/26 + 2/770 3/66 + 0/35° 27/41 + 2/63 S5

kgl o )b dxe BB 3¢ L5 Waosly (YL coglie g y>

OLS 05 GYTUFE (o 4ig)ul (19, il Judg s -4 Jo

o el gy alp Ngn o jled Cxy Sl b () e
1 C14:0 Myristic acid 5/93
2 Cl4:1 n-5 Myristoleic acid 0/98
3 C16:0 Palmitic acid 16/49
4 C16:1 n-7 Palmitoleic acid 5/04
5 C18:0 Stearic acid 8/16
6 c18:1 n-9 Oleic acid 9/68
7 c18:1 n-7 Vaccenic acid 8/14
8 Cc18:2 n-6 Linoleic acid 2/01
9 c18:3 n-3 a-Linolenic acid 3/03
10 C20:0 Arachidic acid 0/12
1 C20:1 n-9 Eicosenoic acid 9/28
12 C20:2 n-6 Eicosadienoic acid 0/98
13 C20:3 n-3 Eicosatrienoic acid 4/87
14 C20:4 n-6 Arachidonic acid 323
15  C20:5(EPA) n-3 Eicosapentaenoic acid 9/08
16 C22:0 Behenic acid 0/6
17 c22:1 n-9 Erucic acid 0/88
18 C22:6(DHA) n3 Docosahexaenoic acid 11/29
19 C24:0 Lignoceric acid o1
20 Other 0/11

ciliceo glapH y> BIST glacmiiy y Caldl> (50 -5 Jouo
(7) 3595 b BT g e () puSabign b (BT (pigp > pH
94/31 + 2/814ef 96/67 + 3/16Abe 2
84/65 + 1/84¢d 91/26 + 3/282 4
97/17 + 1/46°f 99/37 + 0/890¢ 6
93 + 1/76F¢ 93/67 + 1/63E20 8
95/32 + 2/69F¢f 99/01 + 0/38F¢ 10
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(3 51) Conl jlans yo sloodls oy J dxe BB 393 pie Sl s Sy g >
(PH $1) conl gty slaodls oy Jlo sne OS] 393y pie dilis JluSy SogS gy
290 sLapH plos ) 055 o0 aalin 6 Jguz )5 &5 jshailan T (BSgp IS gyl g S CAled (s e
soban Salsgn L (BLST (isg s PHTA ) 4 oy sl L auglio )3 (BLSUT (g 93 0 pols imgl
GBI g & s (it 2l5iS Cled (adls (g, bline Klompong et al., 2007; Elavarasan et al., ) La_jiagis

gy 93 o 2l e (PRO.05) by jligs called 51 ol 0 ] o S ()l 5 I3 Clls a5l (2014
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o Sl b 25 8IS a5 3 5 25 Sl
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(Taheri et al., 2012, Martin et al., 2002) sitwn >

Mo pH=A 15 1) o] loche o yieS o PHT6 3 1) oS o it
CodMs 390 ieS PH 3 asls ol jials cle 638
CewlapH plaw 4y caws (S xSy l) PH ol )> (i
3985 ¢ sl asle elge 35U cow S LSuis .(Pearson, 1983)
5 5 T 3 oa St a5 U JySlgn s25ms 235lefr 5
sl gy (Halling, 1981 ; Wilde & Clark, 1996)

ciliseo gPH 3 SEGT Gty (i Collad (ad L6 g

(%) 31595 b (RS (i (25 S a3 LS

(%) wSoligy b (SBIGT (piig (2l & el pH

129/46 + 6/9851
44/53 £ 5/25°f
159/87 + 6/24Fi
95/73 + 5/82H
83/06 £ 1/77%
81/46 + 4/02-9

143/86 + /4274 2
19/60 + 2/88¢a 4
200/13 £ 9/31Fe 6
118/93 + 3/446P 8
141/2 + 5/41'4 10
126/8 + 2/62%° 12

(3 51) Conl jlans o (slmodls oy J dxe BB 393 pie L5 s Sy g >
(PH $1) conl gty slaodls oy o sne BT 393y pie dilis JluSy SogS By

10130 g U cpZigp ol & i 3,8 Byme (a3l 93 o)
1090 YU b coslyy caslu pud jldm g oy ol5eiS @08
(Elavarasan et al., 2014) xS Lés I, )]

G g O (5l Cud )b
oSelSgn Lo (BLS (59, o S e )b
b (BT g J (S (0B 5 3 i e 4TT20/48)
Lol (1 JS8) 592 i (0B p)5 )0 il shee 4146 O1) 51,555
Cdld 399 gy 93 e y1a ol 5l (gl ime M S
s 4 lgi o byl ol )3 138,50 Jalge ales j1.(p>0.05)
g Csgi] Slasglyipel) (b 5 (b slapg)S s
2 b B lagyy p dpelyinal (Uidosn) w8 5 (3%
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S 3 () NHz 5 (JueS5:,5) COOH 5l o (slang 5
<l e e (S il gy ol ety i (19
93 de>g uizrad (Kristinsson & Rasco, 2000) ol |,
(IS (55 Sy 53 Sl 5 Pk Saligls sl
Deeslie ) S o S8 (i o (6,115 5 Lls 4 ( BIK]
ald liungw jlaS BT gy 93 (& Cheryan, 1988
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Joia b illae ol S (ol e 53 am a3 Lo

sy BPH plas )3 (Selig L (BT i Ui )l o
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2 gy 93y 48 Cl 1D 4 Y Ll Slg b (IS
O S b (%S g cppii iy 4 PH4 5 pH=6
O S ol 5 NS el asla (T Jsue) w38
SYEI 51 L S 55, YIS (alo 9,00 51 Jool> 8IS
10,5100 530 4 250 15 80 s9u 5l sy 10 5 2 slapH
9 pH=6 4, Lajas i ool Hlade oy iy aSGl peud gy pusio
51 s (Taheri et al., 2012) cuils sls pH=4 & Ll o y2e8
OB Shplsinel oS 5 sl Fige S (5l )3 4 (o3l
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1 Hydroxyproline
2 Hydroxylysine
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A 0,8 8ol ale Cped cudgS 4 doyd 15 s 4 1) 9ells
s Sl e (210l s g dlazcl 0,93 sl 48 )
YL Uy ol ool cde g yiaS a0y 2 sals jles @
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(Dos Santos et al., 2011) 3,5 &1yl 1y ;g o5y p,5 3T
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Gyt Ol e IS (Ul 55 gk oo n
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ST gy S (5 Il Sl =T Jo

() 51595 b (BT gy S (5)l0b

(%) Sebigy b (SBGT (piig m IS (55l pH

87/06 + 4/63Bk
16/13 + 1/92°9
110/21 + 3/94%
64/91 + 4/33C
57/68 + 1/83"
39/41 + 2/54Kn

102 £ 3/64¢ 2
10/53 + 1/28¢a 4
135/6 + 5/645F 6
65/46 + 1/8°P 8
92/29 + 4/57Hd 10
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1 l I
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3
1
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a5 5l ookl L oS (Catla catla) o yws o 455 2l
G 5y 009 005 55 nMogyn g Sebign ual;yeM YISIT
77192+ 0/59 4 67/9+ 0/42 (70/45+ 0/35 64/65+ 1/48

Joilyaad Jo S =1= Jaudnd 2 9 2 3151 JI501, 5l a8
T SS9 5 (DPPH)
Sl T el i o pre slapasls I (S
2 92 3151 JISely (00,5 (58) sl sl gl )08 ity
Sy DPPH .l (DPPH) yjlies s S -1 it
Pl ole oyt o cal Jgbl 3 Jglre 5l ST JISG,
o3 y9 1S lge b JIGsly opl (389 .3, el S17 zge Jobo
5o a2l (BT (g doxta] 1) Wl | 5T asle
(Shimada et al., 1992) 1ol o ialS jinds g osd e
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(Elavarasan et al., 2014) 13 5,55 o)

St S lapmnS 10T b g o 53 (ISYT (5L i pp DPPH a1l JIu31,) oo 0,45 -8 Jgor

(%) DPPH o1} Jusl, lao <y

ST sl g p

73/11 £ 1/34°
361/43 + 3/43
92/39 + 1/42¢
87/38 + 0/96°

orSebign b B (g
g b (B e
BHA
BHT

alggl )b dxe BB 3¢y L5 Waosly (YL coglie g y>

S8 aadllas 3y50 CBIGT dn)d dus )3 s 5 w3l L (SRAK
61/73+ 0/55 cblSl an o U opiigp (Sainls @ )is S
i iyl5 S yregil 100 zge Jobo 5o 07424 0/00 Ll oy
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L (Catla catla) ipyws o jouS alo cdb jl onsangs 6l
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95 L auslie > oS (Elavarasan et al., 2014) >g; o955 700

el YL o8y pols imgh )3 eddAg (nTgp

T S (Swal &8
a (FE) b g il (sl (B slacuByy bl
Cled o gy 6 Ked a3l (Fe?) 5,5 9y
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4 G (p<O.05) (¢ Sacals 08 jl5e0 b (BI]
Cdlys g ob s pSalig Jas Sl Jol> (BIST 0859
95 4 yiogls 700 g b, 1, 0/631% 0/016 Lis
s LS 1Bl lss a8 (gl 53 s ol
Salmo ) slil Lale 5,5 ald sl cluls j ol BIK]

S (5 3l T T U g o 53 BT (g g g (SwidlS ©,u8 -9 Jgun
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Spes b (GBI gy
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(Klompong et al., 2007)
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SR sy
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Introduction: With the growing population and following the efforts of food production industries, more
waste is produced which can be recovered by adding value and brought them back into the cycle of production
and consumption. The reason behind is firstly the reduction of waste and secondly the economic importance of
value added resultant products. Aquaculture sector produces large volume of wastes including the head, tail, fins,
spine, and most importantly their viscera. If the waste managed properly, valuable materials such as hydrolyzed
protein powder (the resulting waste hydrolysis using proteases enzymes) and fish oil (byproduct of enzymatic
hydrolysis) can be produced. In this study rainbow trout waste was chosen, due to its large volume production in
the country. The functional properties and antioxidant activity of hydrolysates as well as the oil fatty acid profile
are the main factors to be considered. This study was aimed to investigate the hydrolysis of rainbow trout viscera
(oncorhynchus mykiss) by protamex and neutrase enzymes individually and compare the functional properties
and antioxidants activity of protein hydrolysate as well as analyze the fatty acid profile of fish oil obtained as by-
product of enzymatic hydrolysis process.

Materials and methods: Rainbow trout viscera (Oncorhynchus mykiss) were obtained from the fish market
in Sari and transported in ice containers to the laboratory. Protamex and neutrase enzymes were purchased from
Novozymes Company and protein hydrolysates prepared enzymatically according to the method of Guerard et al.
(2002). Proximate analysis was carried out according to the procedures outlined by the AOAC (1995). Degree of
hydrolysis determined as described by Hoyle and Merritt (1994). Peptide chain length (PCL) was measured
using the method of Adler-Nissen and Olsen (1979). Protein recovery (PR) determined using the method used by
Ovissipour et al (2009). Protein solubility for hydrolysates was determined using the method of Robinson and
Hodgen (1940). Foam stability index was measured according to the method described by Sathe and Salunkhe
(1981). Water holding capacity (WHC) was determined using the method of Rodriguez-Ambriz et al. (2005).
DPPH radical-scavenging activity was measured using the method of Yen and Wu (1999). Reducing power was
determined by the method of Oyaiza (1986).The chelating activity on Fe?* was determined, using the method of
Decker and Welch (1990).

Results & Discussion: Protamex leads to the production of protein powder with higher degree of hydrolysis
(34.76 + 2.92%) and protein recovery (68/16 + 1.98%) compared to neutrase (p<0.05). The color of two types of
hydrolysates was not significantly different (p>0.05) despite the difference in L* value. The viscera oil contains
34% monounsaturated, 34.49% polyunsaturated and 31.4% saturated fatty acid. Apart from pH 4 (isoelectric
point), the solubility of both protein powders in water was remarkable (more than 90%). The foam activity and
stability index of hydrolyzate produced by protamex were more desirable than hydrolyzate produced by neutrase,
whereas at pH 6, these indices reached to their maximum values of 200.13+ 9.31% and 135.6 + 5.64 %,
respectively. Furthermore, water holding capacity of both hydrolyzates was measured as approximately 4.5 mi/g
protein (p>0.05). Protamex leads to the production of protein powder with the higher DPPH radical scavenging
activity compared to hydrolyzate produced by neutrase. Conversely, the reducing power of hydrolyzate produced
by neutrase was higher than that of protamex (p<0.05). In terms of metal-chelating activity, there was no
significant difference between the hydrolyzates produced by neutrase (69.44 + 5.49%) and protamex (62.99 +
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4.26%) (p>0.05).
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