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Table 1 Treatments number with different
irradiation dose and packaging type.

Irradiation
dose (KGr)

Treatment

No. Packaging type

Vacuum
Vacuum
Vacuum
Vacuum
Without packaging
Without packaging
Without packaging
Without packaging
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Table 2. Analysis of variance for the effect of packagingeayand irradiation dose on chemical and
microbiological properties of bread.

Sum of squares

M olds and yeasts (log

The source DF Total count (log CFU/qg) CFU/g) Ash% Moisture% Protein %
Packaging 1 0.087"™ 0.003" 0.012" 0.166"™ 0.002"
Irradiation 3 0.079™ 0.052* 0.974* 0.528" 5.002*
Packaging*Irradiation 3 0.141" 0.004" 0.009" 0.137" 1.427*
Error 24 0.048 0.002 0.038 0.305 0.064

** Significantly different at (P<0.01)

log CFU/gey £:/0) AN Y VEAE /oS 5
il Al s sl Jled o 0L L3 s Ses L
ol Ol ) 8L Aay ekladl op S (5 S4kS 0

(p S > A Vrot/et

* Signifantly different at (P<0.05)

ns: no significantfelience.
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Table 3. Means of analyzed variables as the effect of iatéalh dose on chemical and
microbiological attributes of bread.

Irradiation Molds and yeasts o ' o -

dose (K Gr) Total count (CFU/g) (CFU/Q) Ash % Moisture % Protein %
5 6.35+0.02 3.53+0.05 1.45+0.14 12.53+0.48 10.06+0.03
3 6.47+0.1%° 3.60£0.07 1.71+0.2% 12.72+0.67 11.05+0.13
1 6.60+0.13 3.69+0.04 1.82+0.22 12.84+0.58 12.04+0.8
0 6.48+0.45 3.71+0.03 2.29+0.16 13.14+0.37 12.80+0.12

*in each column, the samsubscripts are not significantly different (P<0.05)

s sme sl B8 3550 93 A L5 S35 LI ks o
.(Df)s S YY) Cls
L L axil a5 a S ams (Y00 0l Kes 5 Agundez

5 S Sobed 55,8 OL S e oSS s

kA

SIS YR/ g YVVEYY (S5 w) sl Ol T S
Aol e ZslE ol Sled 5 .(D_f Y
eﬁb.gld;%omi‘bjw};g.u)dfas
ol oke s L;;_,,L_ST’ w\j%ﬁ 53 S YovEe/0n)


http://www.sid.ir

Ol oland 558 Slssast 5 LS 5 5 g axs

g)\)&.«ﬁjda; ;L]aﬁa o

Ol |y OF Cde sy @slize gybl Bd 51 58l
wal sl 4 OT s 5 0 emds sty Sl sy (2
oy Wgad by pe s n R 5 RS 2SS
(/e 5 WA 5 a) andl O3 5 6 SekS 0 55 L
LS 518 ke 50l w03 5 S AS T ) andl s
L) dmdls s e Sl Sy Lo sobel B 1
5 SINgh &8 ol s ol O0V/00 5 VY/E s
L L ansl 36 co 1y S sl <l (v0)0) Datta
L5 S dalie g esls 513 KGY b Slas Cils lagss
() ol iy edss andl la Wl s 8y, Ol oS
s (YY) oLes 5 Teixeira bey ol oo
W) dol s 55 (Yoo Y) 0 s TamMikazupooes
OA

ob sl 5,

LAl o plal O6 Jltlayy s 5)5e 5o oS Slio
Aas e €l 06 ol J S 5 cslid sy 53 350 L
S0 cp i Al e el TY &S ) 350 slel o
e 5 s S Db eS Bl Sl etd sy la
Shls 5 gy g BB a0l Jold ( plard 55 58 ol
oot il e 6 S S 0 555 b andl U L g wies
OB A g OU g s onl Sl Gimss bl s

w38 e S sk s edagn gl 06 3 ey
3 P alis Olsas dmss pslal o) 5 Al s
Al s s sl Jes a el w5 slas 5l e
b s eaS sia a1 0l 3 5 gy 53 sl IMaged

AL i UG

O 53 G a4 1 VO 5 /Y0/00. AT le 4 jese 3 S
(A) 355 g0 g O3 35 31 0l 4 (S35
Aoy 6 S S 0L andl Lol s zuSlE lds oy aS.
Sl e DslE e CSISY 5V axzl (V80 )
oS ) Loy SIS 0 axal 3l slane Js il
Al Oads wged GRS Jllde o i 5 (Ve 50 VA
s re sl G gls andl Ol L aS el ety o
L3 S ams (Yerq) YOUNg s Wang iames il
(0) Sl (s ome U 5,T 2SI gy, o g, oS
Oy 1y 2355, S5 (YY) Ol Kes 5 Mukisa
5035 eop s adst Do 55l 5 SIS O ae s
s oMy SSY oad PH Ol s W s el
GS S VY0 Jlie b andl 50 S o O geslidanS]
(8) 5,5 0 13

0L slasles Cusby oy andl 50 Olpe Sl s
L& andl 538 8 &S ae cpdy (2B (gyls e S0
G ) Sl & e s 0L s 1) Sk O
OLea 5 Agundez.(\Y/oY 5 \Y/VY OY/AE (¥
L5 S LS andl Co oS 3T 51 e pl 58 (Ve
o2l s 5o (Y0r4) Young s Wang - s
b s s 4 Casb, 45 i S s 3T LS ani
(0 5A) 5,5 o 15 and

Vs andl bosal s oS sls QLS S S s p U3
Q) s sy 06 s s Ol it S SRS
Ll;rj)-lé)bu;«.ao,wr.al{asm/\/o} VWAA s 5
Ulpn cpfiaS 55 GRMS 0 5 ¥ andl 5wl gl

93 UJ-‘ 45(\\/"‘) VV/YE g,\.._JJS 4.:) J.bj.f b‘) b &:S}J.;

T o

High Tech Lab

Fig 1 Microstructure of packaged bread irradiated at&@ k2D SEM image (A)
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500x magnification.

\FA


http://www.sid.ir

\rq-\ﬂdi 092 AA a)Lq.«i

Fig 2 Microstructure of irradiated bread at 5 KGr andhwitt packaging, 2D SEM image

High Tech Lab
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(A) and 3D SEM

image (B) with 500x magnification
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The effect of packaging and gamma irradiation on physico-
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The effect of two factors, packaging (with high siénpoly ethylene) and irradiation with gamma ray
(with 0, 1, 3 and 5 KGr) was investigated on chedngmd microbiological characteristics of indudtria
breads produced in Kermanshah city by RandomizechpBse Block Design (RCBD) with 4
repetition. ANOVA showed packaging had no significaffect on above characteristics, while
irradiation had significant effect (P<0.05) and QF34). Mean comparison of data showed that
gamma ray with 5 KGr had the most effect on reductf total count, yeast and mold, but the
moisture, ash and moisture content were unchar@eualelation of bread characteristics showed that
total count had significant correlation with yeast mold at P<0.05 and with ash and protein content
at P<0.01 and did not have a significant correfatieth moisture. In addition, yeast and mold had
significant correlation with chemical charactedstiat P<0.01 and ash with protein had significant
correlation at P<0.01. The obtained results confitat gamma irradiation is effective in reducing th
microbial load at industrial bread, without a sfgrant change in chemical characteristics. Theltesu
of SEM analysis showed both bread with and withmatkaging under 5 KGy irradiation had the
most pores and porosity, however the bread withaokaging had a better texture.
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