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Table 1: Treatments used in study

Treatmen Used flour
t
B Whole Wheat Potato  Lactobacillus
wheat starch modified Casei (cfu/g)
flour starch
Cl 100% - - -
(Controll)
C2 - 100% - -
(Control2)
CP10 - 90% 10% -
CP20 - 80% 20% -
CP25 - 75% 25% -
CP30 - 70% 30% -
CPO - optimum  optimum 108
(Probiotic
sample)
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Figure 1: Viscosity of different doughs at
shear rate of 0-100 (s™)

C1: 100% whole wheat flour, C2: 100% wheat
starch, CP10: 90% wheat starch-10% potato
modified starch, CP20: 80% wheat starch-20%
potato modified starch, CP25: 75% wheat starch-
25% potato modified starch, CP30: 70% wheat
starch-30% potato modified starch.
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Table 2: Farinographic characteristics at different
levels of wheat starch and modified potato starch

Trea Wate Devel Stab Degr Degre Quali
tmen r opme ility eeof e of ty
t abso nt (min  softe soften numb
rptio  time ) ning ing er
n (min) after after (mm)

(%) 10 20

min min

(FU)  (FU)
Cl 6433 511+ 541 51+0. 9145 108%0
+0.06 0.05% 0.0 16" +025  .16°

a 5& e
C2 59.03 410+ 416 6217 1051 9217
#0.12 0.03° 0.0 025 7+0.2 =+0.25

f 2f a 4a
CP1 6027 383t 425 6020 1052 96.73
0 #0.06 0.03% 0.0 021 2+09 +0.22
e 1e b 4a e
CP2 60.64 3.92+ 454 5739 1024 98.82
0 £0.08 001 0.0 023 2+0.1 +0.25
d 3d c b d
CP2 6091 4.08+ 466 5543 98.84 1018
5 +0.03 0.1° +0.0 +0.07 +0.22 1+0.1
c 1c d c gc
CP3 6227 425+ 511 5229 9443 1058
0 #0.04 0.03° 0.0 +0.06 +0.11 2+0.
b 1b e d 2b

Means with the same letter in a same column are not
significantly different (p>0.05)

C1: 100% whole wheat flour, C2: 100% wheat
starch, CP10: 90% wheat starch-10% potato
modified starch, CP20: 80% wheat starch-20%
potato modified starch, CP25: 75% wheat starch-
25% potato modified starch, CP30: 70% wheat
starch-30% potato modified starch.
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Table 3: Extensograph characteristics at
different levels of wheat starch and modified
potato starch

)bwj:b ol anl}é\ui“fjc\_gg,ﬁjuﬁ a3

Loy LS 5l 058 0Kl b slgle) aen Ferment _ Ratio
; Resistance to s
Treatment ation Extensibility Energy (cm?) number
sl Ol gyl pme bl LS 4 Ceslie rxS i time extension (BU) (mm)
(min) (BU/mm)
S e 0 2l i 03553l Jaw 5 23l ol oS
Liler o ba et 1S Gl s S 0l a0~ CL 45 270.93+0.13*  123.31+0.06°  33.30£1.69°  2.200.01°
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Means with the same letter in a same column are not

significantly different (p>0.05)

C1: 100% whole wheat flour, C2: 100% wheat
starch, CP10: 90% wheat starch-10% potato
modified starch, P20: 80% wheat starch-20%
potato modified starch, CP25: 75% wheat starch-
25% potato modified starch, CP30: 70% wheat
starch-30% potato modified starch.
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C1: 100% whole wheat flour,
starch, CP10: 90% wheat starch-10% potato
modified starch, CP20: 80% wheat starch-20%
potato modified starch, CP25: 75% wheat starch-
25% potato modified starch, CP30: 70% wheat
starch-30% potato modified starch.
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Table 4: Physicochemical characteristics of

muffins at different levels of wheat starch and
modified potato starch

S s S L (YY) ol sl FLO AT ILY

Treatment pH Moisture Protein Phenylalanine Fat (%) Ash (%) Porosity Volume Texture
R pf Vor s pf/gg,t,a £ 5 520),5 & 45 (Ag/180g) (%) (g/mi) (N)

RS R S T TS R DR I O SU| | |
C1l 7.19+0.02° “7.1¥0.07*7 5.50%0.63 641+5.65° 20.26£0.08° 1.09+0.02° 18.12+0.17° 4.67+0.07°  3.28+0.05°
ley) 6’*5 ﬁméi‘-’d.ozb%‘”lm%bﬁz&h} 1‘?5%%6.@‘J‘ J12"3%*.’41b 20.93+0.06°  0.75+0.0°  14.22+0.03° 3.42+0.03° 4.02+0.03"
GPIh ¢ (Se6abi0L V13.6820003% (440885 121363075 21.07+002° 0.69+002° 13.13:0.05' 3.25£0.02° 4.18+0.02°
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e cd e e a d c C C
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CA‘PSE) 6.80+0.0" 13 48+0.03°  1.18+0. oe 93 5:0.71°  21.47+0.02® 0.54x0.02° 15.11+0.02° 3.630.02° 3.570.03
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Means with the same letter in a same column are not
significantly different (p>0.05)
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Means with the same letter in a same column are not
significantly different (p>0.05)

C1: 100% whole wheat flour, C2: 100% wheat
starch, CP10: 90% wheat starch-10% potato
modified starch, CP20: 80% wheat starch-20%
potato modified starch, CP25: 75% wheat starch-
25% potato modified starch, CP30: 70% wheat
starch-30% potato modified starch.
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Table 5: Colorindices of muffins at different
levels of wheat starch and modified potato starch

Mu L*cru L*cr a*cr a*cru b*cru  b*cru
ffin st umb ust mb st mb
C1l 68.51 38.80 1+0. 10.41  18.89 21.98
+0.04° +0.06 03*  +0.08 +0.06" +0.03?
a
C2 68.69 44.28 1.02 10.14 18.96 18.27
+0.14* +0.05 0.0 +0.03 +0.05* =+0.05°
b e 3a b b
CP 68.67 45.17 099 994+ 18.91 18.19
10 +0.07* 0.03 0.0 0.08° £0.03* +0.01°
b d Sa b
CP 6883 46.05 1.01 959+ 18.96 18.2+
20 +0.07*° +0.07 +0.0 0.03 io.boza 0.01%
Cc 3a
CP 68.72 48.30 1.01 9.20+ 19.01 18.23
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Table 6: AE and BI of muffins at different levels of
wheat starch and modified potato starch

Muff E E Bl crust BI
in Acrust Acrumb crumb
C1 0+0.0° 00" 32.60+0. 99.83+0.
06° 522
C2  0.07+0. 43.87+1.0 32.66+0. 69+0.05"
05% 9° 147
CP1 0.04+0. 55.11+1.6 32.53+0. 66.75+0.
0 03%® 5¢ 13° 23°
CP2 0.14+0. 67.45+2.4 32.57+0. 64.69+0.
0 06° 6° 03? 224
CP2 0.09+0. 105.78+3. 32.73x0. 60.58+0.
5 04? 20° o7? 21°
CP3  0.15+0. 170.21+1. 32.62+0. 55.99+0.
0 09° 072 01° 01f

Means with the same letter in a same column are not
significantly different (p>0.05)

C1: 100% whole wheat flour, C2: 100% wheat
starch, CP10: 90% wheat starch-10% potato
modified starch, CP20: 80% wheat starch-20%
potato modified starch, CP25: 75% wheat starch-
25% potato modified starch, CP30: 70% wheat
starch-30% potato modified starch.
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P25  +1.1° 0.94° 0.67° +0.84°  1.05%®
C 3.8 49 6.6+ 6.4 5.5+
P30 +1.03% +152° 0.84°  #1.17°  1.17™

Means with the same letter in a same column
are not significantly different (p>0.05)

C1: 100% whole wheat flour, C2: 100%
wheat starch, CP10: 90% wheat starch-10%
potato modified starch, CP20: 80% wheat
starch-20% potato modified starch, CP25:
75% wheat starch-25% potato modified
starch, CP30: 70% wheat starch-30% potato
modified starch.
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Table 7: Sensory evaluation of muffins at different
levels of wheat starch and modified potato starch

M Ta O App Te Ove
uffin ste dor earance xture rall
accepta
bility
C 7.9 7.6 6.9+ 4.9 7+1.
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C C
C 5.1 5.2 7.5+ 8+ 6.8+
P20  +0.99° +1.47° 1.17® 1.15° 1.202
Cc Cc
C 49 5+ 7.7+ 75 6.3+



il gl Sy SISE Sl (bl SSA S OS5

ul)l.(w 9 éul.«\,&

Jole0s K8 ag dsbos L o S50 OV s
Sope 6345 Ol w350l LS s S O oy
Jsts Lo 2815 cpl) sad S8 SLS 5 5,8
Bl Dlhosar 5 ms paby e prmens SO i
S Lsls 0L (T18) 0L e 5 o5 yaie [OF]EL s
pslie wlis ool & shul, s e Sl
nslle 53ly py 2550 Sla il plad (ol pma sl
S &S Spa Sl 5y, Gall als Ll
Syod 4 Sdlslagliaab Galh Gl St Sl
G 5 [00]sl jelantl b V(g g
YO 4 e e el Kl e I Sl
L3S b ole IS aady RIB 6 e Y
S ks G B0 Gk sk 5 a0
S 055 EISTNA) Shas me 2dls b pile
e end e 1 g 3T 038 Kl 4 S
Golel Bl 51l s 3 il XS IS 2 RalS
Sl esliial aSlle s 0 edalie Us i sad ol oy O
[FPlus 5 5l pse S @ e e s atwlll
5350 Sl eslinad b aS Ws S Ol (Yo¥e) o jime 5 Ll
Wil B S, she amdal S 5s bk ot
S Sl e SE VL gl - sla
A6 bsh 3)lL puSs)T Kl Sy dndls 6t
O 5 i [TY] il ss S 3 50 5kael
Lzdls Ol pedle S 3 B b SNl o 0
Ao 0 sl Sl a4 IS S nds Sl 0 VL &S
o olel Lld 514 wd esls dals e 5 I, ud

J%J; cdaline )‘: Lf‘” | &.:5 95 UJ"\
S n Gl bl SS g €

Slho ot sp 5 il Glo KS e 4 Sl A
S b KS e oy w s Slend 5558 0S50S
YO s> S CP25 wsas Ll o 5l il S @ gal

V7O

M)JVO_}/\' jﬂjwmww)é“o_}*'

i edalice ngg_izfud1uf@5/u>l

L Lly e JolS 5T Sl el ag S VL sl cle
O e 568 sl b s 5V S s
ke gl enb 50 5lse (I LIS a8 sl o
SS o0 5 ok 55y Culg s s il |y 5 SV Ol
onb Bl 5l s s gy roman sl 035 SIS
aS Al anils o305 aab (55 LIS o labad ege I 5
Ol (YoY0) oo ymee 9 Lusl s g analis 5l oo glze
1 sl bl by sl Ll 5,51 k351 a8 s S
sl S 3l g WSS pabslal pnS
SS b Gadin e SU bkt VU sk
s 53 (OFAY) O s 5 o [TY] Coils omiid
S S SIS el SIS 5 B b S
o VL dals 5 I, b o /0 gl b
Aopd YY) sl les 5 s S S |y ek 5 ke
3l de DATLS S S 1) o0 opmaS i, o
S A eals Ced ol 0 S b Rl e el
e ol Sl O dUis @ 5 b 2Ly polis Sl etz
J)&Bﬁb)dﬁﬁbﬁ‘)@éﬁ%u&ﬁgw

[OY¥]ss 5 o S il

B ol G alia suls (YA e 5 oo
L ol S 3 51 3Kl &S 55 0l 5 Lol
Sl SRR e e e 250 5 S e
L7715 yol G b Oliean &5 43 5 ool 5 oom
bl T Gl b il sl SIS gs slael il s
e (iSTy Odd anulS amS 53 5 s Jrals Ylas|
Viaiml ol gl &5 A3 o 30kl oy 55 onb A
O ool 0dn 8 b KS g oped a8 4 e
0 V.xlé Ao bl gla 2815 51 S sk


file:///C:/Users/SazgarSystem/Desktop/food%20majale/12.docx%23_ENREF_33
file:///C:/Users/SazgarSystem/Desktop/food%20majale/12.docx%23_ENREF_22
file:///C:/Users/SazgarSystem/Desktop/food%20majale/12.docx%23_ENREF_56
file:///C:/Users/SazgarSystem/Desktop/food%20majale/12.docx%23_ENREF_38
file:///C:/Users/SazgarSystem/Desktop/food%20majale/12.docx%23_ENREF_57
file:///C:/Users/SazgarSystem/Desktop/food%20majale/12.docx%23_ENREF_58
file:///C:/Users/SazgarSystem/Desktop/food%20majale/12.docx%23_ENREF_38
file:///C:/Users/SazgarSystem/Desktop/food%20majale/12.docx%23_ENREF_33

Probiotic count (cfu/g)

2.50E+08

2.00E+08

1.50E+08

1.00E+08

5.00E+07

0.00E+00

VY JBJ’; AR 09 AYP a_)La.i'z

Storage time

Figure 2: Comparison of the average count of
probiotic bacteria in chocolate-coated muffin

cakes
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ABSTRACT

ARTICLE INFO

The aim of the present study was to use wheat starch and modified
potato starch instead of whole-wheat flour to prepare chocolate-coated
muffins. For this purpose, wheat and potato starch were used in muffin
preparation at 0-100, 10-10, 80-20, 25-75 and 30-70 levels, respectively.
After preparing the samples, the best sample, which was very similar to
the cake made of whole-wheat flour, was selected as the desired sample
and covered with a chocolate layer containing the probiotic bacterium
Lactobacillus casei. The results showed that with the removal of whole-
wheat flour, the rheological, farinograph and extensograph were

significantly (p<0.05) affected. The results showed by replacing whole-

wheat flour with wheat starch and potato starch, the pH, moisture,
protein, phenylalanine, ash, porosity and specific volume of muffins were
decreased, while fat and firmness were increased. For the cake crumb by
replacing the whole-wheat flour, the L*, a*, b* and browning index
decreased while the total color changes significantly changed. The results
of overall acceptability showed that there was no significant difference
between control samples and muffins containing 20 and 25% of potato
starch. Considering all the features, the muffin cake prepared from the
25% of modified potato starch and 75% of wheat starch was selected as
the optimal sample and probiotic chocolate was used as a coating for
during one week. The probiotic count did not show a significant
decrease.
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