W WA LA Olxas VYA Jlo /Y o)l YA ala [ olie mlio (sla siangh 4 puii [ gy (sole dllio
M

lournal of Food Research

> 9 (390530 SLAS 539 B9y g o Dol el (S dieas 50l oy
(0890) Whsle b

Tosesanl yaol 9 "puls andlls (la yo M (SIs oul jaans e

NANARNCIE Q0/Y/Y0 12353 b

Ozl ol ol b b 5 (55,5L58 o 5ke oKils  glie sbo 5ol 05 S sl

Sl il ST s sl s ol ale s sl 05,5 byl (b2 S wis sl ST
Ol b e oDl ST o8> (ol ol 530318 25500 5 s 038 JleilsT
Email:jmilany@yahoo.com :«s(e J ys *

oS

aalllas Cpl o idaa ool Gl Bad (Bl lo) € wdil oo pana gl daa 51 (S5, Ob s Sladlas dise)y
0 leh mae (b (855 0L o 5 (osSee SliaS 5 sud ol Hiea) ilide slagus G 5l sl 5306
G /N Shewadl 2y HUS Ho aald Gsa Glsie o (Jsane sl iyls iy 8 S 518 (5 o0 1SS 85,
Sl (37000 (O3 A TV 5 (0SSl G 7Y (35538 VY 5 (0SSl Ga TV (G555 N 1 (oS s
(28 S 18 GialesT usse (7 YARY s sl 5 ol Suibils aa 50 Yo (slon) s Ll o 5o (35038 70+ 5 (S
S oy wald slas 5o Gl Cpl 5 @dl LRI Laslas (polad Hu sk saalie il pLES L gy 5 s ialid
oL gt (6lagSS andy 6500 Lk B La €sad (ol Hu (iaan o saaliie LSS S 3 (sla G 5ad o olsuis 0 3S
350 sh 53 Gsad (i (oeun 5aIUT 4 a5 Lt sualitie (Sede 5 SIS ila anailS g e IS 3 laid) o5 S
saliinl ey oo SIS 4 il @ a5 L i lgd (6 S il il su e G355R5 V00 5 S Sl gu V00 (g)laeSs
LV 5 a8 wSl a7 1 B am 5 055588 70 5 aoS Sl g 70 Jolit sud sl Sl (suis s )
adiee oIS (b 5o Laslas soles 4 el ((S5)) 4le din (U 0l S g Bia s (35588

IS Lol Ol Jsare subs psmse (232 dosis
Ob Bk Sl ails ool pose slalds Lo 3 o el 5 g 550 e (53 0ol Olsie OB
G 1) ol el Ll olae (B55) 5 cudS ks ) Ol pase O ebel Sad QIS o o 8 S sla
Alse e 5 Galisny «s353 O (page e (ol DLl Gla B8 ase Ol las S 5o ek
(VAT 00l S0 5 paless) sl o (el 1) s (3o el s 5l LS b (VAY (oKan s salak)

uawe.;;buiu&bé\gﬂvbuué)éout‘gﬂ Sale K S 4_1‘;.1 ‘JfJ ks JJ.J'.S ‘a..\‘)ao (5‘..&‘.3:.



WAA Jlo /Y ojleus YA als / plie mlio sba yinghy 4 i

e g pado asdlb ( Mo odljsaze VY-

Wi Jsmns o8l Gl 5wl il
2l (sla Su 5580 Sl enliiul &5 (B g, Gnl rinen
omsbin sl salis g Jad 5l ol Jsle slaSS
Go8uile (rulbdl o 5 Adls (S5la5k S et
(WA cllan 5 srdie (S) gl oo Jsmne

e el 530 (s 4 (YV012) OIS0 5 G
YA (50165 o590 (o By 01 (5800 (rul33) 53 su
SS w50 ¥ o) aas aald Gsad o amialy s 859,
ol sla s o s Ses ol Lol ok saalibie LG5
L o509 0Ll 5o G S wnSl g 7N - gola Al
YA IR TP

Eaudin S puon o (WA0) OLlKas 5 i
G sla 0L s Buke (55, s sad Pl Haal
Ol 381 ISl oSl ol LT bl aidls 5y SSiw
L bune slos 5o Suu VW Jilaa B b o6 s Kwle
sl cble b osad Pl Haad) gudi 5l saldil
Y sl 358 L sla G 5 5a S aSl g0 YL
bl s

5 oad Pl Haal) g g3 51 (WWAT) LlKaa 5 55588
WS s ol B oBule 1, saisdie
€IV ol Saadil 5o sud (s s slads ol
s b G gl (g (S0R0 T+ S

soliicu) 4 sl dadlas jusud lu oyl Laa s b
Galasy 0S50 Ob (s G L0 sud sl Jial
@ Lias (2551 L asaa U ol (B0 sae B as

b Gl 58190

Lagdiyy 9 9l
V Jsan sad A1) G pa¥ 5o 5 ) saliil b oS, 06
G daldl 5 (Gaw oL Gl L) we S s
JGEDH 5 g Loyl sl JUES (g dions olile ]

ootelis su Gaw adle by el o

pesade aaan b ol (sl sleb wule ol
o b plagl 5 el b sl b st
gl o (S el mlacie (5Ll wle oS o gt
0% o oo Bl B plaie @ e 4 OB IR Sy
Wl S8 5035 s LB oo pas Gble A
MalS S e Lo, 538 5 (s olaes 5o 85 950) €S (55 shas
Y800 (VAR GSaa 5 (losh) ssd o0 S pana
Suo oL g el "olagle" pae @ ST LS Lo
9 oL Gaieds gl calay (el 5 &Sk laa
2 esdle 5 adlige Jlisly 0T gola sad s LT
31 50 g 5 I8 (s slulSl slas a8 Gl
I RECERCVENRNVE PV I REPER TR {FRCIR O
8,08 8L by Ko (slagb (ol b 4nlie o 50
oS 0 I8 8 slapl Al 5 g, ool Bl sas B
S esd e Slasly 95T Gus Il s € (S, b
B s sleieling 5 (e Lo pend) (Sune o5
5 (Br oxelissg) el (Bo faeling) Sul g8 waal alas
il oe (B pelins) Gaesls

shol 5B 50 b (S 5k 4 0L o 8wk (Lo

@iy Slans (U s (e s gane (Sl g (908 sl

ol & Lol sl sy sla 380 5 o SS o) gle
ha buss wngby Gidls 5 clio PH o e 15l

@iy Ol o asoee oleds SS o ady @l e

S il oo BN OB 9 Alae oaliand 558 ol il

Ob Al cdl 5 Gasy 59 SlomdS Sao 4 sk

e (SS L Sl T © ol o u e
383 5 Jad 5l oL (AS sl (Shs Sl b
e 5 (595 SS 0 oo S J pemns G bl

Brae b (U Glondy culll (RS 4 sl o

OGS (VA pllKea y Jlagl) wisd e s
ol 38l 5 (Soh S5 oSl sl Sse slagis,
cnd Sl gla s 1 soliiad U 8wl

sl Gy ool wdbge (MAP) s ool L]

' Rogen



WA (05 9) gl (b (e 9 (29,500 S S 529 (59) 2 00d gl phunadl (g0 Ay 30 () 0

oS0 Slidiale ]

© 5ol le wlaslicel 31 suliical b JS o,SU Giolacs
L Lasaie 5 La S iolad it aladl oYVY o las
BT 558u8s i€ b 50 by 5 suliia
OB 5a0Y=0 3 pu L 5y ed S sl ol culy
Al Sl da;u YV Yo slon o i S 950 38 S
S Gioled

e 3l

oalaial ¢ 53T Gigs S GL pun L5515k 4
Bl slnel L5 1A 5 ddaly ol 5o ok suliieal 3Lkl
Gy dnlie G503T Guss LG L b a8 S S
Sp el o 5 s (oAl JSE Wl Slus gioa
Olesan sk GL IS 9 a3 sl gm0 £ 9 JIa wdly
Sl palaial g3l 5 w88 S8 puuss @aS
i 5l aa dbalidl b (She Gloae naas sl
3 ) @8 S 5158 sl v, 50 Hao i o e S
(IYae o)L,

S o headspace sla)K 5,50 5 JSis gy sauk
O D (s e Ol1 L —wel L sla
e 53 g 5 (@osSae (Jold (U AS sla S5
paiy o psw Jsl sladss oY) @IS Dao &R
9 ISl da 0 Yo sloy) U1 Ll i 5o (olaeSS
Aa8,8 18 Giole)l uhge (YEYAY) cesd cughy
20 3ulse Jold yala aallls 4o headspace slas<
R

5908 el ga Ve Y las

OS50S AN ¥ Slas

OS8R T Y e 5 oS wnsl a7 V- it las

OS50 Ve 5 S aasl a7 Y- 0 Hlas
OS9AB7 00 5 S wuslgaZ 00 A Hlas
cugb

.&:AA;CJJHEZ_\O éJ‘..:ufb

(s L d3lA IS Jacu g3 o ddlyl) (S 9, Gl oAy Jasudii e jal g (g 90,8 -V Jgaa
Table 1-Formulation and ingredients of Rogen bread (Provided by Sahar bread factory)

Compound

Amount ()

Wheat flour
Rye flour
Wheat bran
Yeast
Sugar
Salt
Water
Flax seed
Sunflower seed
Sesame
Wheat flake

600
250
50
10
5
3
200
50
20
10
11
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Table 2- Bread moisture content in different treatments during storage

Treatment*

Storage time (day)

1 3 5

Normal atmosphere (Control)

100% carbon dioxide

100% nitrogen

70% carbon dioxide and 30% nitrogen
30% carbon dioxide and 70% nitrogen

50% carbon dioxide and 50% nitrogen

29.95+0.6448¢  40.75+0.1%°  42.75+0.074
26.4+1.558°  41.15+0.074%  40.3+0.1452
33.45+1.62°  40.85+0.074%  37.55+0.63°
34.5£3.95%  40.65+0.35"% 40.15+1.3452
36.15+4.05%  40.75+0.7742

34.5+1.974°

40+0.1452
40.7+0.14"%  40.35+0.9252

*Data are included in terms of percentage and means standard error. The numbers in a column with different letters differ
significantly (A, B) (P <0.05). The numbers in a row with different letters have a significant difference (a, b, ¢) (P <0.05)
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Table 3- Total count of bread microorganisms in different treatments during storage

Traits*

Storage time (day)

1 3 5

Normal atmosphere (Control)
100% carbon dioxide
100% nitrogen

70% carbon dioxide and 30% nitrogen
30% carbon dioxide and 70% nitrogen
50% carbon dioxide and 50% nitrogen

3.15+0.21AP  3.24+0.33”°  4,09+0.124
3.04£0.05% 3.15+0.217% 3.15+0.2152
3.09+0.12AP  3.39+0.12AP  3.87+0.03"

00" 00" 0+0¢a
0+082 0+082 0+0¢a
0+08P 0+082 0+0¢a

*All numbers are expressed in log CFU / g and means standard error. The numbers in a column with different letters differ
significantly (A, B) (P <0.05). The numbers in a row with different letters have a significant difference (a, b, c) (P<0.05)
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Table 4- The mold and yeast count of bread in different treatments during storage

Storage time (day)

Traits* 0 3 5
Normal atmosphere (control treatment) 0+0A° 2.15+0.21%° 3.07+0.1/
100% carbon dioxide 0+07e 0+08B2 0+082
100% nitrogen 0+07e 0+08B2 0+052
70% carbon dioxide and 30% nitrogen 00" 0+08B2 0+082
30% carbon dioxide and 70% nitrogen 00" 0+08B2 0+082
50% carbon dioxide and 50% nitrogen 00" 0+08B2 0+082

* All numbers are expressed in log CFU / g and means standard error. The numbers in a column with different letters differ
significantly (A, B) (P <0.05). The numbers in a row with different letters have a significant difference (a, b, ¢) (P <0.05)
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Introduction: Rogen bread is one of the loaf bread, with a relatively short shelf life. In this study,
the effects of different modified atmosphere packaging (MAP) on moisture content, microbial
changes and sensory properties of rogen bread during five days storage were investigated.

Material and methods: Bread was prepared using the formulation presented by Sahar Bread Factory
and immediately transferred to the packaging lab. Breads were packed after being transferred to the
laboratory by a packaging machine designed to form headspace and injected into polyamide
polyethylene bags, then the qualitative characteristics of the bread included, microbial and sensory
storage were maintained for five days (In the first, third and fifth days of storage, the room conditions
(25 ° C and relative humidity (38 + 2%) were tested. In this study, sensory analysis of bread was
evaluated through parameters such as crust rupture, shell color and texture color, flavor, internal wall
porosity, tissue porosity, chewing ability, form and shape of the bread, and ultimately overall sensory
score.Head space gases in the present study included: air (control), 100% N2, 100 CO2%, 70%
N2:30% CO2, 30% N2:70% CO2, 50% N2:50% CO2 were tested at ambient conditions (25 °C and
38+2% RH).

Results and discussion: The results of the study showed that, by increasing the storage period,
increase in moisture content was observed in all the samples, control had the highest change, and gas
combination treatment had the lowest change. In the present study, in all treatments, the moisture
content of bread crust increased until the third day (Table 2), and there was no change in the majority
of treatments until the fifth day (except for control treatment and 100% nitrogen treatments). This
phenomenon is related to the difference in moisture content between the crumb and the crust, which,
as a driving force, results in the migration of moisture from the crumb to the crust and ultimately into
the surrounding environment. Over time, the reduction in this difference leads to a decrease in the
rate of loss of moisture (Piazza and Massey 1995). The results of changes in the total count of
microorganisms in Table 3 showed that the total count of microorganisms in the control treatments
and treatments of 100% carbon dioxide and 100% nitrogen in the first day was log CFU /g. Nitrogen
and carbon dioxide combinations were not observed in microorganisms during the whole period of
storage. The gases used in the modified atmosphere, such as carbon dioxide, have antimicrobial
properties, and its mechanism is that it dissolves into the water and produces carbonic acid, which
carbonic acid is introduced from the cellular membrane of the microorganism and into the cell It is
ionized and by interrupting the electrical balance inside the cell causes the death of microorganisms.
The other reason for the reduction of microbial growth in modified atmospheric samples is the
absence of oxygen in these packages, in addition to the antibacterial and antifungal effects of carbon
dioxide, in addition to the antibacterial and anti-fungal properties of carbon dioxide (Sortsev et al.
2002; Orekole 2003). The results of this study were consistent with the results of studies by Conver
et al. (1985), Fernandez et al. (2006) and Dergmynchuklu et al. (2011). Results of changes in mold
and yeast in Table 4 showed no control except for the remaining treatments during the whole period
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of mold and yeast storage, and on the first day, the mold and yeast content were zero in control
treatment but significantly increased with increasing time Found (P <0.05). Some other researchers
investigated the use of modified atmosphere packaging (MAP) to extend the shelf life Iranian flat
bread including Barbari and Sangak breads. Four treatments of atmospheres including 100% COx,
70% CO2 — 30% N2, 30% CO2 — 70% N2 and normal air were used. Results showed that it is possible
to prolong the shelf life of breads to about 17 days by using modified atmosphere packaging with
high carbon dioxide concentration and high-barrier laminated. However, significant differences
(P<0.05) were obtained in the firmness of control bread compared to another treatment.
Conclusion: It seems that, modified atmosphere packaging including 50% N2:50% COy) and 30%
N2:70% CO-, respectively cause better quality of rogen bread than other conditions during storage.
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