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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)

d}.ﬁ."u ebjlf Q|J.;.a -Y-y
E) Q@JwSu_%jm 6‘}.’ L;;Lai'.;‘ J,.]m 3l d).,a.:vu o33L L:)‘};.A
Gl e Dl SO Glaes sl o DS
Glad o b ale <86 as iy ol s s [VA]
Sl e J.;‘UM); 0 Jlel cla.ﬂ BERRTSAPILPPRWY

il s Vol oS cdls Jguamme 0350 Olpe o158

V&Y

CJ\J LSJZS/U."‘\S‘ -\\-Y

LFRA ) o it oKis 3l esliad L aeSL il
Cup KA (g ,Sesll (4500, Brookfield,USA
e g 3l ol 4y e B ¥ IS5 s
LSt Oa)5 40 oy S5b deoys 0 g oSas 5 LS
R B e I N P R
A el 3 bl Sl szl

0 alal,

. A e e ) N . .
@25 Ol = hn G SSIBE = S i 65

> byl -V Y=Y
‘ou;ﬁ&”wwl‘ﬁb‘,ﬁw&uwduuﬂ}u
Shetsiisel den Sliyl Vo kg IS g4 s il
oy bl s SV game (9551 05 S OL il

W]

ST o 5 455 1YY
One-Waye b &gl 5l aslizal b Jool> glaosls SJGT
SSls glals ti O a3l Llsosls 1 Kke aulis s ANOVA
A3 plosl SPSS1933, 5 b dos 0 Szl o
sl @b oSl anslin 5 baosls (golel Lo s smzzg

A estazad Kruskal-Wallis ¢ sl b e 05050 5l om

Cou @L"a -y
g..al.d uJ} Ol yee —V-Y
Jal.a &S “ S el JL’J )\.\fu t;\j)J uLJ uv\;- Ol}:a

Sl f}a oJ)jTJ,_é Lf“l'é" C,w.;.;fuu u.l:- d\j_:.a MQ;A

DAl ol e s OB aS U5 sl ol i 5l

1. Deformation force
2.Tangentof break force



\Yq-\jﬁ';\i )92 Ao o)La«j:

Lﬁlv\.&@l«é;(jl&

22 a0l G gl Sy 5 Y] i L
Sladsbwe Ll SU s ol GdeS
2 Golsgne i Jokhn o (S 55 5 1S5S (G351 5 5n
Coolt s 0 Vsl o sl 0L 2S5, S L5

O Jsder) il 5ol il b s St J5 S0

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

Control
1% Chitosan
2% Chitosan

1% CMC

2% CMC

Hardness (N)

Crispness (%)

7.65+0.27 21.06+0.39
7.39+0.33 20.57+0.4
6.05+0.24 24.23+0.47
7.15+0.36 25.61+0.23
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
Control 6.4+1.43 5.78+1.17
1% Chitosan 6.22+1.73 6.31+2.1
2% Chitosan 6.03+2.08 5.92+1.28
1% CMC 5.71+1.47 5.57+1.33
2% CMC 6.95+1.54  6.49+0.89

QOiliness Texture Overall
acceptance
6.83+1.08° 4.87+1.6%° 5.73+1.08°
5.64+1.23° 5.27+0.76"  6.0+1.37°
6.7+0.75°  6.9+1.058° 6.75+1.26°
7.04+1.28  4.66+1.27  4.9+1.62
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 metlwddod 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 methyludele (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 @@A50MHz/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 geigThe 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 theembaaimples with CMC solution at concentration of 2%
had highest overall acceptability.

Keywords: Crispness, Chitosan, Carboxy methyl cellulose rMi@ave, Fish nugget
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