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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 1080

+0.06 0.05* 00 16° 025 .16°
a 5& e

C2 5903 410+ 416 6217 1051 9217

J_rOf.12 0.03° +0.0 025 7402 +0.25'
a

2f 4a

CP1 60.27 383+ 425 6020 1052 96.73

0 #0.06 0.03% 0.0 021 2+09 +0.22
e 1e b 4a e

CP2 60.64 392+ 454 5739 1024 98.82
0 +0.08 001 #0.0 #0.23 2+0.1 +0.25
d qd c b d

CP2 6091 4.08+ 4.66 5543 98.84 101.8
5 +0.03 0.1° +0.0 0.07 0.22 1+0.1
c 1¢ d c q°

CP3 6227 425+ 511 5229 9443 105.8
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
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Treatment ation Extensibility Energy (cm?) number
sl Ol gyl pme bl LS 4 Cslin rxS i time extension (BU) (mm)
(min) (BU/mm)
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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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C1l: 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 4: Physicochemical characteristics of

muffins at different levels of wheat starch and
modified potato starch
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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

Cl 6851 3880 1+0. 1041 18.89 21.98
+0.04° iO%OG 03*  +0.08 +0.06° +0.03°
a

C2 6869 4428 102 1014 1896 18.27
+0.14* +0.05 0.0 +0.03 +0.05% +0.05°
b e 3a b b

CP 6867 4517 099 994+ 1891 18.19
10 +0.07* +0.03 +0.0 0.08° +0.03* =+0.01°
b d 38 b

CP 6883 4605 101 959+ 1896 18.2+
20 +0.07° +0.07 +0.0 0.03° io.boza 0.01™
Cc 3a
CP 6872 4830 101 920+ 1901 1823
25 +0.06° +0.07 0.0 0.03° +0.03* =+0.02°
b b 4a c

CP 6883 512+ 1+0. 894+ 1899 18.18
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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° 142
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. 32.73+0. 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.

L ol iy V¢ L5 oS s SIS 5 e
Lals &gl c03n 5 ab bl wlie oS sy 0T 5 S
Yool edd 4 dged 5 odd S Slael o SYL (6lls
)'\::ﬂle;éf,\;fuww%jﬂjwmu}Mﬁ
ol sloled &S (max S ose0 S 1) 5 Bl )
mu;ﬂ@bw@uTQMt@ijmm
ol LSV dadr s el esls OLL @L; S s S
31 eslaza! J,:bau.falﬁj&) Ll 51l o bl
Ole G 2 U1 e SN e SUISS S 55
bs S aar Bl cpl 515 03, edalie ol 4y sla
dopn Ve 5 Ve sl slad o i LA SL5,l OLLSS
S L3S edalie s e O e e 4t
Gl Bl Sl edd els 0LV s 5wl
JolS 5T 51 edd e oile sls S 4 Sl S
alil Aoy Vool Wl S s ci S Gl
5L sl o VL ¢Jm§wtw Lo Av 5 s s
Loy YO sl sled 5 skl pl e sed S
S 055 edalin Sl e (ol Odastl S axalis
ol Sl sl el ey 0LV Jsdr 53 gl
Lo 3550 a5 L3 Ol K5 bl C3L dalis &gl
L N R
S Ll el 6 e sl b aes ¢l Sl

Sl sle L5l 5 dald s sl skl Do 5L

kA1

o jles dad o 45 35 OF 5l S b KIS e gl 02
S o)l Gl b il s s e N
3 S alS (ls e b 4 04 il e el
otle KS 3 OAS ¢l esg etls Osy YL s
35 gn Al DLS 5 5 OV b p e LS e Aald
oo 4 a0k 4 kilea dil S OV e o
ot o o hle OUs (sl osed e S pae sl les

.JJ‘J.; dA?-LJJ Lfi‘ 2

Jpame G Opee¥po b 5 4 53 Ll o fege 51 (S
SSls g S &S WAL e O e L3 s
oo e Sl i Jgpazms oo olg 4 oS S e
ol Gl (S 0pn 5 b o gl 3 pd o e3linel a3
Skl VL oS 5 OF 51 (Sl 05U S slasyT Lol W5
03 4l 3 3 500 S olS 35T L ol 4 45503 5 o
awlis Lo s Vo 5 o) g atalld Aoy Vo Lol 4

Table 7: Sensory evaluation of muffins at different
levels of wheat starch and modified potato starch

M Ta @) App Te Ove
uffin ste dor earance  xture rall
accepta
bility
C 7.9 7.6 6.9+ 49 7+1.

1 +087° +084° 099%  #152° 05

C 6 6.2 6.6+ 5.8 5+1.
2 1.15°  +113° 0.96°  +1.03° 24¢
C

C 5.4 55 6.7+ 6.1 5+1.
P10 +0.84° +1.26° 1.05°  +1.37° 24°
C C

C 5.1 5.2 7.5+ 8+ 6.8+
P20  +0.99° +1.47° 1.17® 1.15% 1.222
Cc Cc

C 4.9 5+ 7.7+ 7.5 6.3+
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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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