\Y‘\-\};L\io)jsf\o o)ij: &‘&@L«é}¢}l—"

OS5 9380 5 w81 g ol Juwio S 93 55 9 ool oS 3 oS!
9995590 b Sty AT 8 31 o dbo <56

iLQ.)}i‘ .)l?w ‘Y")}?;w a‘)L« cYét?‘ Lgu\.@.ﬁ J.:.w LD@WLQ Lﬂﬁlﬁ

OB S b e 5 (53558 ke ol8ls ¢ G N guams (55503 05,8 Sslin =)
OB S b b 5 (5555LS pke ol (Ot Y pame (55303 05 8 Ll Y
OB S rb b 5 (6355LES p ke olls (SOt S pame (55515 05 8 sland Y

OB S b b 5 (5355l ol oKty (Mt Y (5513 51 bt S (g gmtils £

QE/ TN ppdy ol QY080 A 123l s 5o ,0)

s S

523580 b ol SSU ile (il e (slaens T8 038 08 s il el slse Sy Gl A0l 5 S S S s Sl
LSS ok Glad s J s Siasn nl S Bs b e WO 55 (3855 008 o5 e b Y 6 s OF Sl Uil s
Al LSt s 55,0l b sy Sl e ol U AS ol b 5 3L ds s Y5 ) e bl ps Il L S S 5 0l aslels
¥ e g 4203 VY (glos 3 L gl e A as R Sl 5 el VL 5 4 e 5 B 5ab s (S5 5IS 550 Slad e 53
a3l s BAE M g 453 =0 558 53 s (St e ged 038 5 Al 5 ey K e O ST 255 3 adds
Gladsloe b oale CSU o 2dy o 3l 0L mlad o8 aids ¥ e 4 Sl Voo Ol 5 el YEOr SIS 5 L s Sl o
A iy o3 ¥ B b o fte oS 58 Dsboms (P<0/00)35 8 o 1S 55 (Sdy SR 5 Jguazme 033l Gl Lol o IS 55 n
Aldoss Y chle 53 gadlS s gladlon b ale CSU s iy (P<e/r0)cils ale SSU g C3L g 5 o s) e SRS s )
Jete (oSS sben Lo (s Sy ladiped 45 5l 0L (o )l il (P<e/e0) il (2555 (b, Olse Sl 2 (sl

LS, S8 A dy o xi Ao Yo chale js

2l U s ol sk Lte oS 5 S O3S (535 OB 3l S

alishahi@gau.ac.ieus. J,.?

AR


http://www.sid.ir

el Bl S H e oS 5 S 5 Ol S Sl eslina

O 5 alidle Lo e

Tl 5 Sl el (b s by g Bl L5
S 53 35 e Ly 0 OIS ke 51 g O 1S
33 3smse S gl el 5l Gl gls DS ol
2l s [8] spde plAal Ol s wny
23 Sl 28 s e e gla Shy Wb 4l sS
S s 05SE Ll oyl M s e (sla i
Sk S SRS s S Olpedli S s
RO SIS PR (LG
oSS 5 ObaSbad s Sl s s (pl 5l Saa
S ol ple 5 3l a5 chle sl e

a U':"'JJ 3 b‘y -y
(Hypophthalmichthysmolitrix) — Stz sl
33 el 088 el Olas b abe LG Sl et &)y
S350 ke oKL 05,8 Dbl (sosl 3 oKilel &
5 Jie oSS s e S e U8 S b sl
3 s sl ple S ool WS &S5 Sl Ol sS
S A s S ‘)>j—:<'~:<f. s 3 ‘f-’f 55 Jel

A g e el
Ploodd & i S (g5leeslel -\
Slhes 55 4 L el piaed OF L obale L
S Dpge 4 00,8 ald g WSO ada (S (S
Baws SaS 4 it Gl e bdd 38 el
Alawis 5 old F o Sk T ke b L iS5

Asd 5 (pleadist ol )

ol 63\"“’”\"‘1 -Y-Y
5,1 doys Y kS 35T doss A els bl 5 ol

JMM)) v/0 c))x\.i;cgﬁw)bv S M))Y‘/o cCJ).J

aodas —\

M a ol laenysl b Giae sl gladle
o o 03 Sl b 5 K55 s 55 Sl buF e
S shls ale 8L el anils o Kaia il Cils
ol S Ml 535 ol 2S5 S sl s i
DT sl sl e OB S G s 55 (9305 S gues S

AT s e S sl Loy S
M el oy el sl e i slse Sy e B,
G A edd bl Sol el s SOl 050
gl ol s OF UsSse onse 58 50 sladsSUge
5 Gens 035 e s 3l esliad [Y] ol obilisn s 201
Sran lawg Al SSU O3S 05 s mb s G
£S5 e OSe  msa Sl by sl el
Ll 55 eslital (gl 5o glaossl 2 ol 5 ale &SL 05 S
jv)wubz),u&t@upouvusbwly\@
PO RO  FR P FCSOUN SV ¥ P PRI N ¢
Rl osbe 0 S b a3 1 5355 03 T s
oY ol s sl cend 5l OT gl sud T L
S5 WS o8l g ol 4 S8 S S, (mlaw
[se]

Shoeslid 5 ale 8L Ol ang OseVse b
(o1 5w slaenssT b o paten Slutin) S sl Szt
g (700d) OKas 5 Albert Ly oslgis 5, s
23Sl b ooy dnl b 5l ey ale 8L 2555 (635 3 s
5> SIS s sla iy 5l eslinal pimen [Y]sL
Sbtls OF bl Jisl 5l cales L Ll 5o Lo ysl 3 ol
355 G g DN LodS Spe e 35 S @
[A sV 0]

o oS el gl Slinie e Sl il foe WSS
T O U U R i YV SN AR

1. Susceptor


http://www.sid.ir

\Yq-\jﬁ';\i )92 Ao o)La«j:

Lﬁlv\&c_ujvjl&

FS 95 (S ¥y Ol Y

33 by 5l 55 g8l SOl eslinal L el s e sel
(Sony, DSC-W730 s e beyg 5 Al e
Sl p S Ol SOl s 5 oRilsT a3
St Ao CSU a4 4G Sl Ao 25 S s
Y] s 8 il 15 Je b 3 b 5l Ble 3L s

X b,

FoSy e/ ale U IS e U blue oSy slaaix) e
u;sj)u_f.x;.,ﬁ;; Ao yomold ol Ol laes L bl

2 3 sk Ol V=Y

Bl B S B s b edds e e SU b Ol
o> b 0l 53 03 SSCas 5l dny 5 3 asie wsed 033
s s S aisloms Cols Y8 Sldo & o ks 2255 100
Dl 5l eslizad by S s oS SaS 4 bidgas o
[1e] s o, Seslil cele N e 4 | PAPES

R XS u.\:- ui'..a\s do ys —4-Y

oslital b ok & SLESU 3 by la JialS Ao s
Vo] s aules 5 alal, 5l

RAPVH

Sl S ga g o) [ (ald &ged o Ao 3)]X) 0
Sy ol Ll dus = (Wl € ses oy dos—

Ky S eslasl =\ ey

G'wgfj) NECIF S o dIF sl K,

sk (LOvibond CAM-system, England 500

S B A L sbadie il e K mls
Voo B (L) i) plids, Ol S L asls as S
0L A) (5303 Aoy Sl @ Larls (o))
=355 de Sl B el (i saasoli-@* 5 i3

.L.ZL@ (fdlaMédLﬁu'b* 9 )i')))' QMJQL;J"'b*) JT

\RA

BT LVY g cod 4 S oS 5 s S5 e 8
D] s blsee s pen Laids Y S

PRGN WP S

oot B s ale edip S 5 eslazd Lz
2> B A 4 ¢ S Y0 oo 5 055 L SU sl Dlalas
Sheslal b g 5 KA ek 5o (35S 5 5 0a Slad sl
Casby S sl Al e cpl LS as iy eSS
285 e W St 05 5 Wl Slaka e
saabae Ol s aads ) Sl 4 el @;;j Olakad s
O Cgr a2y ) Ol a4 odd ol Sladad s
22 e 3 A b 13 Sl s S ) Bl ol
e WA gl b ) Ole s ob Klsl -,
53 ki et was T by ¥ Ode 4 e g
2 SO 3 a5l e s Kad S BLI gles
bl LS dazeie s a3 =T 58 D58 oS
slezsil A0l O dazis a8 cin ) SIS 51w
Sy Ver Ol s 5K Yior LGS 3L sy ol s ols)
.Jd,\,irjfd;u\’ Sde 4

ol Ol Ol e —£-Y

e Gk Sl sy dnT Sl Sl Dl Ol
IN] 58 s st Sy

) adal,

S RCR (WP IS ) W R - P N PR (IS 9] PR
Ol e Ol s as Ol ale <86 035

J gz 033L Ol 50 —0-Y

033L Oljme i 355 St Al b 5l e 5 L3 ale &S
D] 35 aslons do 3 ot 25 Jge 3 b J s

N alal,

3l Bl SSU 055/ oy Sl 3 ale U 059) XY e

(4o ) Jsarennssl =(Csy


http://www.sid.ir

el Bl S H e oS 5 S 5 Ol S Sl eslina

O 5 alidle Lo e

Vs s ol Cle Ol Sl sl i g 6
Lol &80 as idgy sl Ol bl s Ll
2 Sl 0 Aoy ) Sl s SIS s 0 slad e
OLes s Albert .(p>1/:0)s )l Ol Gl Ol il
5 OLLL ale CSU Las iy 45 oS 55 55 (Teed)
Sl O I U Je Jusn St
Do it (OF) (P>/40) 56 _ale &SU o Sl
S A edalie Lopa ¥ llE L 0l S sled e Ol wde
W Ol b VU Shs Ol M 4 ool Sae
ANS Olais 5 ol Sl Jdoms (o all w55
O SIS Sty S Ui S LS
b JSosban(Yr 5 N sl Sl e Ol 53 sage
Sl Gl Sl ol Dl e plS 5 odes cBle 15
SAMbOONZWleasls L oS

3 (Y'\Y) de—QA

I g5, (YY) oles sDaraeiGarmakhany

(N 5D ls e pon o 5 s

Table 1 Effect of different hydrocolloid coatings

on batter pick-up

Sample Batter pick-up (%)
Control 32.59+1.46
1% Chitosan 37.84+2.1%
2% Chitosan 41.62+2.78
1% CMC 35.05+2.84°
2% CMC 38.2+3.36

Means with different small letters in the same ouhu
represent significant difference at 5 % level of
significance (p<0.05)
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Table 3 Effect of different hydrocolloid coatings

on adhesion
Sample Adhesion (%)
Control 53.23+1.74
1% Chitosan 56.43+2.04
2% Chitosan 62.95+1.63
1% CMC 60.7+1.53
2% CMC 72.38+1.16

Means with different small letters in the same owhu
represent significant difference at 5 % level of
significance (p<0.05)
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Table 2 Effect of different hydrocolloid coatings
on product yield

Sample Product yield (%)
Control 80.13+0.28
1% Chitosan 82.53+0.34
2% Chitosan 84.16+0.28
1% CMC 83.98+0.43
2% CMC 86.07+0.22

Means with different small letters in the same ouhu
represent significant difference at 5 % level of
significance (p<0.05)
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Table 4 Effect of different hydrocolloid coatings on maig, oil content and oil reduction

Sample Moisture content (%)
Control 52.61+0.67
1% Chitosan 53.92+0.39
2% Chitosan 55.68+0.53
1% CMC 55.17+0.94
2% CMC 56.93+0.4

Qil content (%) Oil reduction (%)

21.04+0.23 -

19.45+0.28 7.55
18.47+0.38 12.2¢F
18.35+0.48 12.78
16.76+0.38 20.34

Means with different small letters in the same oohurepresent significant difference at 5 % levesighificance
(p<0.05)
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Table 5 Effect of different hydrocolloid coatings on thelar parameters of fried fish nuggets

A edalie Ao 3 Y ke Lie S5 S sl
Sample L’
Control 64.67+0.45

1% Chitosan 63.75+0.38
2% Chitosan 68.53+0.74
1% CMC 61.85+0.87
2% CMC 67.83+0.58

&3 E3

a b
17.59+0.33 22.48+0.67
16.35+0.5% 24.63+0.8
18.23+0.38 20.95+0.42
15.63+0.3% 23.44+0.79
19.0+0.29 18.06+0.58

Means with different small letters in the same noturepresent significant difference at 5 % level of
significance (p<0.05)
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Table 6 Effect of different hydrocolloid coatings on thetigse of fried fish nuggets

Sample Hardness (N) Crispness (%)
Control 7.65+0.27 21.06+0.39
1% Chitosan 7.39+0.33 20.57+0.4
2% Chitosan 6.05+0.24 24.23+0.47
1% CMC 7.15+0.36 25.61+0.23
2% CMC 6.39+0.48 26.5+0.37

Means with different small letters in the same ooiurepresent significant difference at p<0.05.
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Table 7 Effect of different hydrocolloid coatings on thensery parameters of fried fish nuggets

Sample Appearance Flavors Oiliness Texture Overall
acceptance
Control 6.4+1.43 5.78+1.17 6.83+1.08° 4.87+1.6%° 5.73+1.06°

1% Chitosan 6.22+1.73 6.31+2.F  5.64+1.22° 527+0.78° 6.0+1.37
2% Chitosan 6.03+2.08  5.92+1.28 6.7+0.75°  6.9+1.08" 6.75+1.26°
1% CMC 5.71+1.4%  557+1.38  7.04+1.28 4.66+1.27  4.9+1.62
2% CMC 6.95+1.54  6.49+0.8%  5.2+0.92 7.3+1.02  7.43+1.18

Means with different small letters in the same ooiurepresent significant difference at p<0.05.
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Microwave is one of the fastest and easiest metlwdd®od cooking. However, heating of coated
products like fish nugget by microwave due to tfanef internal water vapor to surface layer causes
softening of their crispy crust. The aim of thisearch was to evaluate the effects of hydrocolloid
solutions includingChitosan and Carboxy methyludelie (CMC)at concentration of 1 and 2% on texture
and other quality properties of fish nugget aftecrowave cooking.Fish nuggets were immersed in the
hydrocolloid solutions and then were coated with wheat flour baiter, respectively. All samples were
fried at 180°C for 3min in sunflower oil. After frying procesthesamples were packaged and stored at -
20 'C and after a week, were reheated in microwave @2a50MHz/700 W for 2 min. The results
showed that coating of fish nugget with hydrocallsiolutions causes increasing of product yield and
adhesion of crust(P<0.05). CMC solution at conegiun of 2% had highest effect on reduction of oil
uptake and improvement of final texture of fish gefyThe coating of fish nugget with hydrocolloid
solutions at concentration of 2% had significanfeaf on increasing of lightness of crust
(p<0.05).Sensory evaluation indicated that theembaamples with CMC solution at concentration of 2%
had highest overall acceptability.

Keywords: Crispness, Chitosan, Carboxy methyl cellulose ri@ve, Fish nugget
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