1399 :'AJA gl? )92 ‘102 e)w DOI 1029252/fSCt170508 u._{l.l& (;_{L.é 9 (’)J&

SPImg & 0 CFU A ST g 3 305030k iy Wl axilias
S5l &0 59> 4l gwos b v

4&:\{\'}:5! Sl Lo e 436:.‘0- 4 dgs c*z.s!jsg'l.&lf (Shgs clw) LT ds

U85 rnb b 5 35LaS o ke oKl (M wlio bige 5 o5l 05,5 5 555 s mils-]
UES neb e 5 (53558 pole olRls I8 o b 5 olse dige o5 S cslinl=2
UE S e b 5 305LS ple oSl (M o b 5 slse eign 05 S (5 S5 sl 2013
U85 b e 5 505LS ke o8l (ol o =1k 5ol e kg 055 (55 (s mil-d

(99/02/13: 5 3 &b 9B 107/29 sy, &= 5b)

A

Sral 5 Jgpamn $la s & S S3hmslal s Vi o Sl e 4 Lis a3 i oy ool (sl ¢l LSe §e ST
Fro oSU tass cal 53 S 15 a5 s)se 035 S fees e i dher Sl il sla i, 0T L s e lagsben 5 Slr
2116 A8/5KWIM? 51> 5Lt aw 035 5 om0 3030k sy Ao U5 5 025 il b Sl s 55l mt Lol as 22
Sl S5 s 5 (LF 5 0% @%) (S la oy (S 055 G288 b cushy lyme il 3 3 5 od ey i 12 0l 5 2417
Slsome 503053k ¥ 055 I L 5 a3 bano WO/D (5l i sa 53 (HBL/B0) sl (slsme o i b s 5 o ol 8L
Lo S s W05 (5 5 2T KW 51 e L ot e 505 53 355 by Syt iaS iman w23 ialS b
L dald el o cad Gl Sl S LXK parls il (Il i) gl e 5053l Y 05 SRS 5 pes Ao s a8
5 318 B (35 sl il a5 f e S 3L e s s | Olin e Sy AT b ey Sl s
il Slgme Cle dald sl b peom e 300k lasles 53 (St asls Ll il Coeal Dl LIS e adiS G pae

(P<0/05)

S oo 035 F w30 3053l f e S IO alS

kashani@gau.ac.ir: . g

83



S S S5 2 530530 5 5 aalllas

Q‘)L{\Aﬁ_} w:?-) ijd)

el ans 3 [6] syls s 058 Foe dsb s sk
M o 3 e 2D e 5o (ol s
el a5 e glages 1] ol aas ol
Gl Sy e il b 5 & A ledamy LSS
S s [B] s OLES 5 51 slize S35
e Gt*p 05 Al e S Cl op L;La@,p SIS
Sl Do S K L s 3, B sl 550
S o iy Ol s wlaysls Ll 51 il bl s oS
3l Vo S15 w358y 5 J5Sse 055 SIL s e
OIS mle 5 AS e Dl s w0 1y O a0l 9]
Soge 4 S Wl LS e bl oge Ok 5 Sk
M5 x5 F Sopo 4 S Npame 53 028
3 eslizal 3y 06 5 A o5 b e s
W pes pland 5 bl o S5y [10] WS
St S e Dl a5 OS5 e 0F 1 S
b g 06K by e Ik 53 (S SRd s Ol w
Gl ol anlllas (2018) (coVss Ll 5 Sl oslpds
1]

3 e 038 F e S S 035 SO s
S o bl Jgeame sl oS5l GBI 1 diSis
L ofss ol 5 Gl 1 Jpame IS OF e ST )
st b S SuSs ol edle [12] 48 o 5 5ume
o Jlal Ll 5 sl j2alS 1, IS glaw das e 55 0
Shas e EalS s 4 b ol Bl s oS
Pl Gk Ol Jsame SEJSS0 G S s s
[18] ol 8 5 513 ax 5 5550 535

1] il bl xS Cab 5l i e Bossle 5,
O3 S bamlosly Gl 2 300k L sl
A el 3550 (5 et SV pame Sy 5 (2l3) sl
J15] el a3

Casb) Glsome JalS 4 a0 3050k )l Sl eslind
s Sln 3 25 Guse 5 35500 w0l ) T 9
DRl Al Oles s s 1L 5 O 2l 05 S
23l Sl eslinad (sl 45, (2003) ) [16] b
035 ol p alie SOl S Ly &S 53055k
B N Pt N S I 55l sy s 3l
adhen 3y sddg e Sl Wpas wlie A 5 o

84

dodie =1

B T T
Gloasslp LT Dl s 5 ol Il 4 5y eled
S sl o Sla Sy s 4 OB s 5 0l e
55 3 B sleT Sale oy (8l il 5 5
lalle oab 5 lae Cossae g e eslinad 035 &
ol GV o (B SE e SV s £ g5 el e
e ag Gl Sy spmS s w3l 5 Sy s
Eol boslgls aide 5 Jeass mhau I3 daidsay
53 [ el oas e g S e Gae 05331 55 SRl
wir Ol SalS sk (ol gla 2l ol sladle
plrdl (S Sla Sy b ed sk M 5L 53
Ll il 4 Oy dexr O 516 ol w8 S
S osbiiad 5 G slse e b i il b5 (83l
555 ol g iy ¢l

Sl GLS S L b sl 038 e b by nl Sl S
Goos 03,5 Fom Al (e 3 P 2l Jals el S
Lo il S 53 Sl ol S SLS 5 sk
0305 & Py 358 ] (Kb Sosen b Bn 30
he ol 5o Gl e e Lile s pad ) s
Slagtss 5 e 2] s 815 el 5 g ol e
S e dpame K05 S paabss (s g
03,5 F e 3 S olsS Olas Gl st O gl s
S LS (S e JRBS (e Sl ool
slge oladas 55 3] ssles s o Blie 53 sl
o e bty pl s F o 0dd Sl iy ol
Mas Jals 5 Glodss udS spp Cel s edd 6
5 U [A] o8 e 26 e 50 IS 5 ox
s s 1y ciloie glaanalis 512004 Lo s ofyKes
Db ol o sl 5 sl 3 el 3y f e SU
Sy Gs 035 e dnlp bl pe SSU s
[5] s

Olpee 85 Jidigy s oslized 350 Ciliien (sl 55331 Ol 5o
bres bas o SRl sddp pw oo Slge 55 1) s,
@bl B baas s S st 4 b ool e s
Ll b sy ol SRS 5 egs S S Lls O
RS 5 SRy e 68 BLI s Sl 035 e



1399 :‘:JA 417 )92 4102 e)w

DOI 10.29252/fsct.17.05.08

s mbe 5 el

S a3l ¢ o i DB S Jold £ e mSU w2l
St 5o 3y el ol oo SSU SRl s 5k s
A 4 OB S el s L 51 5o

b O e 3 0 50 OIS S et e 31 Sl
(2014) 515 L3S 5 o dhosas ol (B yme g 03
20 S 4 UL gladils lal sy cpl 3 A gl A
oo e 5 2 ot 2000 i ke T s e
2oyl MI-JITOP) oS ol s S s O
48 s 4 60°C (slos s ol oo A L ails ) (cnls
P a bl Slal abgay OF 51 g 5 i K2 el
by ueins 35 he b Lo 5 XIS 51 ey 5 el
[23] w1565 Dl s eslinal Olej

'C,a KXyl 4.;.@3—2—2

10% ¢ o i ods 3 oo S U8B Lot § 0 S s
O S L oS 03 4500 O/ 5 S U5 o1 & 5 3Ly
ks bl ol S0 (e Lo SHM-450S) o
0/5% s 1/5% kS 3,1 h98 Juls al st rimes
Sar oS 035 (005 5 0/25) jao o 3 5 3y S
=533 3D o b e 5 0 L )T Sl
ble sl slge g 3l dn L S bglse Ol L e
ol sy LB s e Sl U5 s L w155
$ s s UWBF2CXBIN) |5 5 55 cslu 3 o 4 5
L I = U SIS (A
wlpast 3 5 eld I e sl (3/5X3/5) slal 4 s
2 asli10 b Lol al et OIS Sl e 5 AS ey 13
o 3 3 30 e 4 Sk L5 S s
b s ol gloates g5 GeSE o 3 allle
e -18°C L5 b s apnlesl plnil 5 oy 0L
[24] wos

Cou Al $-3-2

soekd gl (A°C) coll T b g e cSU slad gl
KWIM? 55 slasle b e 3omsle Jlag G o
o s 2SS e L) 2417 2116 18/5

«2.:.3.: 12 ol M(Q\} > aalaral S0 d\j/c]d):ﬁ

2 Extractor

2 Panasonic
3 Sapor

4 whirlpool

85

A0k b Ol olg Sy S sddf e teg dpas
Byod 4 Somd SFOml @7 Sl S35 s
TL7] (K912 5 55 H13) cotls et

eSS shea 30 3003k 5, 5 (2016) 0L 5 5
Seonl a3 b ok oy Sy 2358w S oyl b
) e gl mll b aadlee 4 5 LS sl
(Bl Sny (0l 5 ol e ol (Sl
s Glanllas s 18] wasls s sl Sy 5 K,
Sz ale Coy 53 3305k glaal 5l eslizal 3 55
L5 s O aberd S sl Sy » S e da
[19]

38 e IS 2016 UL s OLMKen 5 eellstes
¢ 8L s S 1y il glackle 5 3l
ol 3 eslizad oS WS AL 5 dsls 3 s n 35
S Ve 56 iy 5o L | e
5 0L [20] s Lls 1 lsme S 5 Zusbs
e @l Lgw b 5 OIS @&2018 Jl s 0K
3 eS 5 aS w5 Lagsl el as Jids el &SU
S s s o Al 4 e O il glacns
Wushy Glge Gt Gsb Wse s dsde b
s o3 omen [2L] sl 1 s Slse o reS
3158 feo il slads B 4 Ol s
2 i S g 3 el e 8 4 OV
s s Of j3 Sl JUSl s 5 by (lgie
ol Jl e el %}A‘@J)'\ eslaul a5 s
[22] 5550 255 Slyme 2alS OT US> 4
Pk 5 5 S e Ols (S Sl w5 L
S e 2use 055U e S8 Sy s a0
why S 4 S fnat b e 4 2asy nl s o
Bl plort (Sisd slaShs » fe SSU s 0o
3 S0 sl (S 035 Sl alush, 5 R s

s el OF Bl sla S

Lhuﬁjjjs‘y —2

sl ol g agi-1-2



S S S5 2 530530 5 5 aalllas

Q‘)m_} w:?-‘) LwTJ)

Osl s Oals L3 5l dey 5 3 & 035 o 5a M2
L3l e

MC (wb) = M1=M2Z 100

M1

b oSG b, sl ob5,-5-2
[25] s (o Sl sllead sy b s s, (gl yimes
S 3 eadSiS slakipe Sl 0 S 2-4 s p
25, USe S elinad b i, gl 235 E
[ s 35 5 PSU-500S1) s o 55 4 5 (0T
S e 23 8 el Bl i sl el B b s (01
g ol S Doy bS5 glad b Ll 0L
55 ofas Glee i 313 105°C oyl s D> Gl
S 058 5 el leslinad b alons S 035 gls
5 SISl e Doy Gl S FC ) ol s
Al plasl o3 D> Bl Sl ey aheS e L 055 W
reed Ao Jt S b 03 W2 5 s e
Gl oslinad sy odd 68 Cusb, 4 055 W3

ol $,8 2
wWil-w2

Fe(db) = —— -
m

» 100
il b 5,1-6-2
oy il pladl ) e el S f e 8L L L)
(Stable Micro ol 00T oKy K aonsas
o ppe oS sk s S o) se Systems, UK)
Coap e abosay 5 0k oty s (L/5X1/5X1/5 0MP) Solalas
5 8L sk 5 (msle 36 ) glal
S (TPA) sl Ly T 0pesl w0 S ks
e aNP o~ VI 1L TU LN PSS I
Can S e by e s o e 16 5T L
Ogmen Ale sla eyl OLL L3 o3 S ol IMMYs
oo (o p3X 035 ) Ol bl oy S (e
Oloima,s Slssed SO Rl b el Cpnls 5 Osy
A e oKas Lo
JS 055 SRS ab,-T-2
35 S s f e 8L S 035 RS e sk 4

Seslimal by sy Sy anl bl a5 8 S5 S

6 Merck
7 Peco-food system

86

syt 180°C s 43630 oo 0 o 5 X555 13
s e (Wil Ly o SDFBB5) 55 e 3 Gras
180°C clos s ais 4 ke 4 tali wigad i
crl o3 el 3550 50 303l Ol LS o e oy oy
oSils gle o wlige 5 poke 05,5 ahowsi tass
Glas 5 o b OB S kb mle 5 (55,58 psle
W 53 (011 205) gl 50300k ¥ 3 oS IS
“S Sl el 5 Alol 4 olSas i ol
b olaws Ol5 owmeen ckzdls 13 S 0 3 4iped il
(Losr o5 el A8 (LS-1P-3K-V) Ll 51 eslizud
MB o5 OBl 50 el 0SS S Y alsls
2 e D0 b Jold 5 elSns slal ol (s

Aol e e Bl 45 Cu:)\},uv:;u 25

Fig 1 Schematic diagram of designed IR heating
oven used for cooking the chicken nuggets: 1)
cooking chamber; 2) sample holder; 3) computer;
4) electronic balance; 5) IR lamp; 6) variable.
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Fig 2 The effect of IR and gum pretreatments on
moisture content (Wb %) of the chicken nuggets,
same letters in each column indicate no significant
difference (P >0.05).
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Fig 4 The effect of IR and gum pretreatments on
total weight loss (%) of the chicken nuggets, same
letters in each column indicate no significant
difference (P >0.05).
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Fig 3 The effect of IR and gum pretreatments on
fat content (Db %) of the chicken nuggets, same
letters in each column indicate no significant
difference (P >0.05).
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Table 1 The effect of IR and gum pretreatments on color attributes of the chicken nuggets.

Gum percentage

Cooking conditions

Color attributes

Treatment l?f\?\;/];uz;( L* a* b*
0% control — 46.23 +3.57" 25.62 + 4.19% 49.78 + 4.55°
IR-PF 18.5 65.11+0.17° 7.69 + 0.48° 65.11 + 0.18°
0.25% IR-PF 21.6 61.27 £ 0.77° 11.13+0.81° 61.27 +0.35®
IR-PF 24.7 55.61 + 0.22° 14.53 +1.41° 55.61 + 0.81°
IR-PF 18.5 70.09 + 0.02% 2.43+0.76° 57.41 + 3.46™
0.50% IR-PF 21.6 58.31 + 0.02¢ 10.45 +0.13° 59.21 + 0.24%¢
IR-PF 24.7 57.54+ 0.8" 11.56 + 0.45° 56.48 + 0.19°

Same letters in each column indicate no significant difference (P >0.05).
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Table 2 The effect of IR and gum pretreatments on textural properties of the chicken nuggets.

Gum percentage Textural properties

Cooking conditions

Treatment l(-ilf\j‘\; /];Luz;( Hardness(N) Sprl(r;g:; ess Cohesiveness C?I%V\er:sss Resilience

control - 14.99+2.78%  0.63+0.02° 0.68+0.022°  10.23+0.93% 0.21+0.009?

IR-PF 18.5 11.82+41.49%  0.69+0.02%® 0.44+0.02° 3.660.73% 0.18+0.015"

0.250¢ IR-PF 21.6 17.05+¢1.62°  0.70+0.01®  0.45+0.037°  5.38+0.03%¢  0.17+0.002"
e IR-PF 24.7 16.50+3.35®  0.72+0.03? 0.49+0.001° 5.84+1.43% 0.11+0.004¢
IR-PF 18.5 11.04+3.18°  0.663+0.016°  0.43+0.015° 3.17+0.72¢ 0.17240.003"

0.50% IR-PF 21.6 12.16+2.49%  0.674+0.026®  0.44+0.02° 3.63+0.72% 0.890+0.004°
IR-PF 24.7 15.86+0.26® 0.663+0.048%®°  0.45+0.018°  4.80+0.47°"  0.160+0.010°

Same letters in each column indicate no significant difference (P >0.05).
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Chicken nugget is one of the most popular convenience food in the world. Because of high-fat content
in preparation of nuggets with regular methods that causes obesity and other related diseases, other
techniques like pretreatment using gum and drying came into attention. In this study, chicken nuggets
coated with batter containing Balangu gum (0.25 and 0.5%) were cooked by infrared-frying method in
three heat fluxes of 18.5, 21.6, 24.7 kW/m? for 12 minutes. The effects of the process and gum
concentration on moisture content, fat, total weight loss, color parameters (a*, b* and L*) and texture
properties of this product were investigated. The sample containing 0.5% gum had the highest
moisture content (51.80%) and by increasing the power of the infrared radiation, moisture content
decreased. The lowest fat content was related to the sample with a heat flux of 24.7kW/m? containing
0.5% Balangu gum. By decreasing gum concentration and decreasing the power of the infrared
radiation, fat content of samples increased. Also, Color attribute L* which shows lightness had the
lowest amount in the control sample because of higher heat during the cooking process. The hardness
of chicken nugget in various treatments did not change significantly, which can be important in
consumer acceptance, but cohesiveness of samples treated using infrared-gum treatment showed
significant difference compared to the control sample (P<0.05).
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