\¥eY Jlbjo Yooy MYA ol ‘J;f,l J"’\;’ C_Lva B f}l‘; s

ol 2! S0 @lo g pals dloe

www.fsct.modares.ac.ir :aewe Culw

25 oohe s

Bacillus safensis strain MT501806.1 3l edd A 5 &yl > 4 f‘,h'u el 5, L o Ob CulS 35

¥ . T LYo . . VoL .
ﬁ&lﬁ\ﬁ)lg Jﬁ)%&g&‘%&%ﬁmﬁ)bcﬁ&mﬁd)y

. . - N v & . s W La . . é B s YR

glﬂlwl]@g‘j:..\.@_...x:@,.na\iﬂ..\:gJ:M.l)LSJ}Lﬁ}r)l;u_xgmg\:‘dlﬂf—J}ldfuw)u}js‘.xm)\wu)lféwb
. . - . TR . . ae < PP . é e ¥
glﬁl‘g\j.@_.‘MJ.:Pa&ﬂl;ggz.ﬁj‘_;)jujwl;u&bn)}x}y—ijfbw)a}js‘)\tﬁub

. . Zoue ‘e o .. Z Y
Olal Ol e oy oS30 Gl e mlis saSL2Sls (e b 5 o5k 058 oozl

O) M s e o205 Glas 0 gl SIS (16 gubos 5 ke 058 ity

a.L’S.‘:- dlae SleMbl
SIHL s b S e plie LB L cp 2Ss WS 5 3T i 4 b kel
s Al gla @)U

@.puﬁjy@g o 4 andlae nl e e e U e ol 5 SOl 5 s sl
Oy e 5 Y/4 N4 o (Uiml) Ck.ﬂ 4w 4> Bacillus safensis 3l oo gl 2ol
sl ar M gles b 5 55 a5 pom 0L kS 5 adds YO 5 Fr YO = 4 53 s
A g 0255814 0l DL Lo anlllas ol L35ls 5 g0 5 0l sy akds Yo Sde w3l S
A S 4E35 T e 4y e 5 VA (UIMI) e s Sl w pslie Sl (sl e
Shls S G 5 glnish SlhB a5 e Oliee Jo3 51 ala el B 51 aad sl e
el B Y8 (U)o s 59l o 5T ity islie 035380 L Ll s (6 i o ek

VR0 1Sl b

VORI Gy b

S olls
Nl
e O
ot

s o2l

10.22034/FSCT.20.138.41
DOR:20.1001.1.20088787.1402.20.138.4.6

e J e
n.davati@basu.ac.ir

)


http://www.fsct.modares.ac.ir/

VFeY J\JJA AR 092 AYA D)L&)ojl

a3, Sk sl 3 ok 5> LB s IS ) o=
O 5 2 s s 0358 Jpde Ol ool s
Ol ! <=,\;§ M abor 31 5 5 e sdaline ally
S sl ol Edlad 035 sl Q6 5
b5 BNl alax 31 USEs oS WiL 0 oS 5,0
Slaagsa sbml 5 Sluls Vb g A I8 O S
ol gl slampl 03l [Vl e Ol (s3ladl
lie S S Ol a4 OB e LT 4 3O
S 1SS G0l s Bk Sl il - e
e G Sl ealiial s 5 ale et bl s 4
dad 5 A e Gl L s Al e w
Tt e UL op Sl el w2
G e Sy el 5 Ol ol Ol Lgd
oMy Do w L alsb gladls s S
Lile el Cdr s Il (1S oKies oolss
5 Comer L8y L owlinkn Ll ol 635 g s ol
e M5 L el 3 06 e slols 5l )
- dos Sl eslizal dals Of JUs w0 oS 5 8 a5l o6
e Sl a et G A gt slaediyl
B lAV_,Jj A b laekassse 5 olsL
e 0L 5 sl s 0L b8 G s 65 ol
el w31 03538 58 b Y5k S 4 L e
S S b s e asbla U s o)l apslie
[0F V] aS ol e cuiS L 6 Klg e L3b
Soosk cl s sl 0L kS 55 0L ey IS5k
(i ( Sew Jpame S0 LS b cos ) e
S Rl S BAS sl s eas LB
IS e Bl Jold 15 o0 Sy o 5o O i
Jlasl eyl glacdle 5 jese OLE Jld catuy
e ax Sl alis ous ey oy s, Llas
- o o3l O g 53 Dl i plan 3T 51 &S o

Coslie Plal-Wh ax a0 Cils ax g gl bl 5,3

¥y

ol —)

S sl s ol 5l S il JISEL s 06
=t OF slas cuiS 4 plaws 5 ol DLl b eas
by K Ll S cd Gl g ep 4 sl e
ez Ol Lps gledde 5 (b e S 50
b g gl Qwﬂujfﬁj\ﬂﬁdu)}a
Bos e SbOL Cy ol a3 g0 eslinad
o el Sl S S S bl Okl Ol e
b 513008l el s (659585 5 slati 3
Ll sl sl 35,8 o ok Olen 4 33 0L 4 o
i M5 L S s agmse gyl 5l STa sl
i3S o eslind a5 Ko b 5 b jasie b
e 038 Bl 53 Slnns Gl s I
Al B e S 35 Dpe sl sy
S o gl gos3l 5l S sl s S s gl
LS el ek g es S 5 B bazes 3
ol Jgams iS5, s oMo slpe opl 51 eslinal
Lier (Sl 5 sedins 5 355 00 50 oLl @b
33 et e Sl il 5 (6 pduilanl sl L oS
S s e 038 (pSn Sl el O A5 ol S
SaS Lal sl 5 Lpd o ol dpame (AS 5 5gr o
ChB Ly mp gl SO 5 e b Jsame b LS
Lled A5 B pme Oly ke Ik s i (S5U Lis
b3 laggessl 3 s gladle by eyl Sl
SL Sy ISy Sl ame > OU OpeVie
G Bl e Ll g sladss gl Sl 86
J-<i-’ GLl Y N cl a8 3 a5 sy Sl
N lals 5 S g s @ gble A2l s 0l ptS
a1 A5 g el SoiS Gl (2lsr s
5 G ks JaS &I s 4y il s 06 gl
Bloe el 5o 5 JShe puS iS55 Je by ple



ol pslie Del (6 S G L O kS 5 s

UL 5 e

):,4.1:5:\‘0}\“ ‘VOJLA)CE“JJJMMJ‘»;
BERE 6)\.X€.<'»ﬂo.>’u" oS s >|J§JZJK~: s YO
;\;@;u@)ﬂhdml{;);wou%qﬁ@

IV] s rL?u.‘ wds Vel o
ob (Bl ol () 2 T-Y

02 4t L 5 ehy e Jold 06 Dlis sas
plad Sl cele G5l dn Olapartls 28 L) ST
s L 0L il 5 as (g Seslll cou 0bey ol
e S TPA 050531 51 IAT A ey 2L 5G]
0Ny Sleand o5 4 Oge3] cpl i eslizal 0L ol
omly Kes iy S E5 4 e Sl
Vo s e S o 03,80 > B 1y 3l 5 ool
Jages Colg o3 (AS e LSS Iadame |y LIS Gl 5 4,
Cad ) by 450 93 A 53 ek L (6,0 Sl ol
oslizal b 1y ot yad 10l 53 <3l 5JUT plonil (10 255 8
P s iy s e ged e 2ls B Sl
5 0SS bdsad aen gl Ll Gy slal X,S s
s plal Ll Il gl glie b AL et
G Gl s SiS s Sy Olads sl ioeen
Y oGessdoe )3 g p S > L g A ORI Y sue
Ls p 93 5 03l 8 3 Al e asl e e
- oals s Gl OU glaeslS G S eslizad OU
S 3l Aoke BAE aele Osesl cpl 5 &S le
& ,45 (Cohesiveness) gl 5 el (Hardness)
o, ((Springiness) s bl lusl 53 4 ses
<o o (Gumminess) el aes wses S
oL Jsas {Chewiness) Lol> 500 Sts>

(Apparent modulus)

Ob w255 (s Y-Y

¥y

Dle (s e )3 AL ail Ol a4 il (g R0
ool 0315 OLES s e Al g5 |yl Sl (6 2y
Sl Saslie 51 oL SL b ) 2 S sl 4
e L = g e O Y S P L e
5 okile BU Jld D5 4 LS e Sy Sl e pﬂ;j
e 4 IS e 53 U e oS 358 e sl
Spg S [P N ] Ll SL okl e sl

QJ)JB‘ J:\ R a uﬂh‘ U'i\ L r.:» rL: ;,.,_4,5“;"

o .J.:SJS Q)‘Fd)rju.a ))’L;.AT olisee dl.sh;».]a.k.&"
Ob cwdS 5 e Ol 5 Bacillus safensis L &

L r, 9 3leY

Q)b:’- & ¢JLE-& J)’\?J VA.J.J ag—Y-)

gl bos Ol w el PDlel LS adlee
L Ol 5l sl > 4 g sl Bacillus safensis L S

LSJ'L"U;W'S L8 &l u;"vs )'O:’.L‘ B LS)J\Jé

.Ju_sjf BT
Sl ol OL ag-Y-Y

e kS ddow 351 Jold e OU et odias S5 315
SIb e 0 8 VS (3 Ve (O] 05,80 )
el S5l O gl son 05 50 O 5 Vlad S
YO S sl A Gk Sl els Al e w
VA 5 VA e Sllad mhas s 3 7l D5 5 (5 ke S
el sl slacdled s 55T 0 SHLS 2 s usy
4DNS Gme 5 (i dr gy bl (S5 addllas
I CRNCIT VRTINS E OO VL GO
YO 3 4ids FO Do 4 fols et e 0dd byl

Ve 6uaﬁgwwm@u€£;l;&zua@;



VFeY J\JJA AR 092 AYA D)L&)ojl

s

Ob ey = dﬂfojuﬂ—\—\‘

oS L sy Sl OUeny ez addllas ol o
S48 a0l sls Ol mls AS g Sesll (V )
ropberl L35 5 Jeol ol S 05 om0 sl g
e (UM CJe mav e 53 el Sl eniads
s YO 5 Fo T0 mlaw a3 asii Ol 5 YA 51/
5> 3l f,;j Ok &5 oz SO & G LS 48
ChS L3 g ol 4 4i3s FO 5 Fr X0 s glaole]
S S o s Vel 5T 0558 5 s s e
SLOL Sl ond 53 Jolse (S el 5 S S
Wyed Sl e e Sl adls Sl Sl e
e R ) CIECTRR TR S R R (V1)

el

(o il e sy 53 Sledie laissel 5l ey
sl sl b e o bssl O )Y sl
WSy b p ol e ol llai 0 S
38 ey edd A5 ol IS B0 s L
Clbe sl B (V) pllasl Sl SIS 50 LS

3,5 1S ©)

A HE

o a3 o2 kb 5 edd b Al 5T 03580 )
35 e Oy s e 53 dls YA 5 VA ol
Sl 5 e G Sy p 4iE TO 5 ¥ XD mhu 4
MelS bl b s JosSt bl iy bl 5 00
s 5 s Ad ey U A s s el
S 53y S ol SPSS i3l o5 L sasls sl
05 oSSl Ose3l el el alie (5l ne
A s 10 Sz o

Table 1. Parameters of Specific Volume of Bulk Bread in different formulations affected by Amylase Activity
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g mm Unit
58.2 48 4.5 12.9 2.9Filter-45Min
58.0 48 4.5 12.7 2.9Filter-40Min
57.9 4.5 45 12.7 2.9Filter-35Min
55.9 4.4 4.1 12.5 2.9-45Min
55.7 42 4.0 12.2 2.9-40Min
55.6 42 39 12.2 2.9-35Min
57.4 3.6 3.8 11.8 1.9Filter-45Min
57.3 35 3.8 11.6 1.9Filter-40Min
57.0 35 35 11.6 1.9Filter-35 Min
56.9 3.4 35 113 1.9-45 Min
56.5 34 2.8 11.3 1.9-40 Min
56.3 32 2.8 11.3 1.9-35 Min
55.7 3.0 25 10.8 0-45 Min
55.7 3.0 25 10.8 0-40 Min
55.5 3.0 23 10.5 0-35 Min

Y¥



sl pslie el (65K L e 06 kS 35

UL 5 e

Sl Ll ples 3 OB e s ¥ U e Ol
s s Ol 4285 YO U e ol b 31 e Lol sl
ol o3 S sl Bl el T ol sladisas s
A e ol W by e e Ole
RS 5 4By YO i dS 5l e VA (UMY e 5T el
VA (UMD oo 5T o 2l s (S5l 4500 4 s
edalie ) Ko js a8 il Gl adds Fr A8 5l uey
03 g1 2el,k ;o u,f;lﬁ« skas O Osiw o sldel 3d e

.ngJaJ,iob‘JJiiLq.;Q}IMJAd))LE}J\)S}

TPA 03051 b 0L <3l b5 Y=Y

Sl a4 Pl LS ool sls ol =k
W3y YO 5 Fr X0 s Ol 5 YA 5 VA o (U/ml)
- P Osh S e GLAOL 4 o L3y 0 g
s ags aids YO 5 ¥ O s slaole) L3 el
A3l e s 3l Jold a8 dils el Ly

Ob e \-Y-¥

T 5 e Ol S bl 4 b 4 e s
o 53 g OB e el 5T E s il
Sl Lol DL 1 (gl pme Ml 744 Ol

Hardness (N)
o [l N w £ (6] (o2} ~ [ee] [{e]

40
Fermnetation time (min)

@m0
de def ef gh
m1.9
o1.9f
o2.9
m2.9f
45

Fig 1. The effect of fermentation time and enzyme activity level on the hardness of bulk breads containing filtered (f) and
unfiltered amylase soup at three levels of enzyme activity 0, 1.9 and 2.9 (Unit/ml) and three fermentation times of 35, 40 and 45
min. The non-identical letters indicate a significant difference between samples.
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Fig 2. The effect of fermentation time and enzyme activity level on the cohesiveness of bulk breads containing
filtered (f) and unfiltered amylase soup at three levels of enzyme activity 0, 1.9 and 2.9 (Unit/ml) and three
fermentation times of 35, 40 and 45 min. The non-identical letters indicate a significant difference between samples.
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Fig 3. The effect of fermentation time and enzyme activity level on the springiness of bulk breads containing filtered (f) and
unfiltered amylase soup at three levels of enzyme activity 0, 1.9 and 2.9 (Unit/ml) and three fermentation times of 35, 40 and 45
min. The non-identical letters indicate a significant difference between samples.
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Fig 4. The effect of fermentation time and enzyme activity level on the chewiness of bulk breads containing filtered
(f) and unfiltered amylase soup at three levels of enzyme activity 0, 1.9 and 2.9 (Unit/ml) and three fermentation
times of 35, 40 and 45 min. The non-identical letters indicate a significant difference between samples.
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Fig 5. The effect of fermentation time and enzyme activity level on overall acceptance of bulk breads containing
filtered (f) and unfiltered amylase soup at three levels of enzyme activity 0, 1.9 and 2.9 (Unit/ml) and three
fermentation times of 35, 40 and 45 min. The non-identical letters indicate a significant difference between samples.
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ABSTRACT

ARTICLE INFO

Amylase improves the texture and sensory properties of bulky bread by
degrading starch and producing dextrin in order to faster metabolism by bakery
yeast. This study investigates the effect of thermostable a-Amylase 0, 1.9, 2.9
(U/ml), extracted from Bacillus safensis, and fermentation time at 35, 40 and 45
minutes on the quality of bulky bread baked in oven at 210°C for 20 min. The
results of our study showed that adding filtered soup containing 1.9 (U/ml) and
fermentation for 40 minutes was more acceptable than other samples in terms of
volume, hardness, cohesiveness and overall acceptance, but adding more
amounts of amylase enzyme at 2.9 (U/ml) level did not yield good results in

terms of texture and sensory properties of bulky bread.
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