[ Downloaded from fsct.modares.ac.ir on 2024-11-24 ]

[ DOR: 20.1001.1.20088787.1401.19.125.2.1 ]

[ DOI: 10.22034/FSCT.19.125.11 ]

1401 }J .19 6593 .125 a)Lq..il .f_\\;‘v_\ J\Jj« tLMﬁ 3 ej.LG 4.\>_QA

www.fsct.modares.ac.ir s <o lu

Ol S @lo g pols abxo

ol Sl 5 eslizal b o 283 b gyl IS oS Sligs Bl 5 K slaearas )y

oesle
1 o 2 .. *1 é
Jg'égﬁbL'\"b‘d'wa‘ _,.\.".chL;

d‘j‘i‘ gdl’u_) u_)l?u_) aK.iJ\J ‘55)}L15 fdSESs ‘u.i\.)& GLJ stJu.@.A K] r}l& ajjg ‘)L:..:\J\J 1
d‘)‘i\ u_)l:u_) u_)l?u_) a&iﬂ: ‘55)}L15 oISl gu.“:\J& GLJ w.}u.@.d 9 r)l.ﬁ "}; ‘)li:l:.w\ 2

oS>

.

dlae Ol

Ps S S @S Slps he By (K laanas b)) gl ol addlas s
% u.:-bb CJ»:-':'L‘ ‘_,’.;L.:.a(..:.....:mﬂ e.\\.&.’.’..n|\.3RGBﬁJL£3 m\mlﬁu\m PR u:jbj:’,
375 ¢80 25 Fshu ;5 85k b oo aSs il Kl S el cpl g

D gla gl

1399 /10/24 :csu s &b
1400/08/25 : 3 53 g6

Ky Jols baaras ol w38 2551 2be Sleopas (S35 555) e 55100
S8 femle s o slas il cobew s (B 2% LF) ol sae
(Kot (29 B (el 7S) e S g Jike sl JB dm gl sds (Bils
Ol Bl I3 e by o S 3 e D3 g1 4S 5ls UL gl s g (Ken 5 (55
348 5 Al wml 2 53 8 0 Slps phe (@%) 205 elS 5 (LY) ok,
N AV s BB ssba Sl aw)s 100 5 75 ool Slss saa N
A e B e (f8an (5551 (Samer 35 o3 50 5 25 caald sl g

(S olds

i3S 51

(0l glaca s

‘u'<") sdaias
iS5l (s S oS s

Bag 5l g Bl (e Comd 5 e SaFle 2o (087) dgh sl clae i
SLd g o Soldme Sl s bl 3L 2als (ae)s 100 & 75) op pess e
Slgs s Bl je J 5 dm lake (P<O0/05) i cdalin dusys 50 5 25 caals
S350l 03555 das o OLE &S 39 Slaie o it o ieSs lbe Aoys 100 640>

.:A)f‘_‘nrﬁ-‘, “’ﬁ“’vﬁhuh}mdh}f sl eel

10.22034/FSCT.19.125.11

DOR: 20.1001.1.20088787.1401.19.125.2.1

L J s *
aganjloo@znu.ac.ir

11


http://dx.doi.org/10.22034/FSCT.19.125.11
https://dorl.net/dor/20.1001.1.20088787.1401.19.125.2.1
https://fsct.modares.ac.ir/article-7-49032-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-24 ]

[ DOR: 20.1001.1.20088787.1401.19.125.2.1 ]

[ DOI: 10.22034/FSCT.19.125.11 ]

Q\)&M}M&

Gloos sl s oy SO bl sy DU s o
R e g il Glaggilen S 5 IS ke
4wl Bl SIS Dasei 2o e g B
2 b sl el ol Bl J- s cud
S Sy sse Slea G Glaesysls 0N
3l eslizad Ll ool Gl BB 8 o s ploondin S5
SULe 3338 o ol 03,513 SIS SRl 4 o Ll
025 ssdme it oy bRl Sl el
s 2 sl &S SSE S Sl 6, e s M8
o e e Glaes 5T 3 0pVsn b 5l L G
Shkan S wl g Rl S Sl
b s 05 SO eS8l Jlome ol it el 36
b aed gl el b ol 3B 5 o S slony)
ot 2 11 10] ks a5 meS (655 A B0 L Ll
sl Sl b 055 L et 53 ale b
OpNgn b 5o asSele il sladoys | o oS Al
Gt 2] Sl e g s 5 IS (S slaenysl 3
{15] 58 05 0L J14] w3 O oy Sy 13] e
ot Ul[17] 5sbe o 5 [16] < 2 oS ol Sy
R T R AR S NP
2 SM 08 SUss Ose¥se b s Sk b o 2 sl
Slobe s Shas ) 2 iz 5 8L 5 (SO Slaeanar
Sl eon Sl oS 2 Gl Olsea il ol

D C)L:_J}wa}

b by 305 =2

adyl 3l ge -1-2

kS 551 Jald Sligs e A5 sl Sl 3)5e adsl 315
11 wﬁ;}ﬁ oy 0/98 )L.Sl> oy 13/35 C,q).la_))
Kol ngmjl ‘Q—i)g)L‘ t‘\iL‘ e ‘J:J\} S ).:.J: L(M_)J
a@}j} “’<i _)‘ J:;\} E) g,<.~l.> ).:.Ja ‘JA?'LA L_)Jﬁ gf\«:)(:;
Il Ol ek 5o (ol adsl bl sS4 e

a5 4 les b sy s eslizad Oley b oo3l 'Cf o>

12

dodie =1

B g 0kl e (938 laenysl 5 el s
A e Olgr el 53 g ke w5y 53 eSS
5 e bt G Sh JLS s o8l Gl S
S Sl s bl I L 5l sleds
o 53 ites JBUSC s hang glE glaes sl
e Glaesysl s Gl 5l 13 el sl Shs 2L
o B Bl e L en sl Ol 4 S Gl Loy
4 eSS e Vsens &S I Sl (65558 Dl L
Sl 33l e Sk 53 ssmse laes,sl s L LT anylie
Sleslid L olg o 1y olde slaes,sl b o alb sla S5
AT sl i, b s Ll G 2 e sbais
il ol Vpare bty ol 1 ealisad oS 15 plo
W laa e cotlbyy pilivs 5 et b oolen o 5
Slasts, oot pen s o [1] el S8
VL slezel Gl 5 S8 L et e S
e bl el 528 s tonile b sl
G Sl s ey pal Al eSS
il DLl ol OF 53 S 3550 e 5 sas
A LUl bl Olgee Ol5e O 51 s i
@ sl Gl eY Ol 5 wuga S sl (o Sede
O S B e T N
3503 oslial (53,58 laes sl 3 uauar s 5 sslulisr
Sblo cnl ol Ol b das oo 0L b (oo [4-2]
0L she bl sla Sirs bl 53 el addsn ) sbay
o Sy 5 [T] Jodss 2150 sloos sl 3 Sl [6 9]

wd 0 @315 eslinal )5 [8] Sl ol
VU sl Sl eslizad Clea Sbss i (gles 5T 5 wlanlie
Oeed 5 OV e b S5 5o b 5 by S5
Sl $osabsE 035 F e Saon Vsems S A5 )
o sbaans 53 [9] Wl Slety S SN pame <5

sl Jals g JS L i glaes ol s 5l eslanal 4 Ll

1. Machine vision system
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Fig 1 (a) Original image, (b) Image after filtering
(sharping), (c)Cropped image, (g) Grayscale image,
(e) Thresholding and (f) Binary image.
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1. Circularity
2. Aspect Ratio
3. Roundness
4. Fractal

5. Boxcounting
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Table 1 Effect of maltodextrin addition on color features of doughnut crumb

Maltodextrin (%)

Feature 0 25 50 75 100
L* 87.4° 88.6® 90.7° 91.2° 92.2°
a* -4.7° 413 -4.9% 4.8 5.1°
b* 8.5° 8.4° 8.2° 7.6° 6.9

Different letters in each row show significant difference at p<0.05.
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Table 2 Effect of maltodextrin addition on texture features of doughnut crumb.

Maltodextrin (%)

Feature 0 25 50 75 100
Contrast 0.1811° 0.1976° 0.2011° 0.2431° 0.2831°
Correlation 0.7531°% 0.7405% 0.7249 0.6748" 0.6431°
Entropy 4.659° 4.716° 4.947° 5.108" 5.768°
Energy 0.6983 0.6423? 0.5691° 0.5021° 0.3369°
Homogeneity 0.9834% 0.9549% 0.9401° 0.9065" 0.8719°

Different letters in each row show significant difference at p<0.05.
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Maltodestrin
Fig 2 Effect of maltodextrin addition on pore area
fraction and number of cells per cm? of
doughnutcrumb.
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Table 3 Effect of maltodextrin addition on number of cell, mean pore area and diameter of doughnut

crumb
Maltodextrin (%)
Feature 0 25 50 75 100
Number of cell detected 2789° 26512 25182 2111° 1934¢
Mean pore area (mm?) 0.56° 0.51° 0.47° 0.33° 0.29°
Mean pore diameter (mm) 0.38° 0.36° 0.35° 0.29° 0.28°
Different letters in each row show significant difference at p<0.05.
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Maltodestrin
Fig 3 Effect of maltodextrin addition on pore shape
(roundness, circularity and aspect ratio) of
doughnutcrumb
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Table 4 Effect of maltodextrin addition on fractal dimension of cell boundaryand Euler number of
doughnut crumb

Maltodextrin (%)

Feature 0 25 50 75 100
Fractal dimension 1.343° 1.348° 1.351° 1.352° 1.367°
Euler number 1724° 1698 1773 1843° 1892°
Different letters in each row show significant difference at p<0.05.
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ABSTRACT

ARTICLE INFO

In the current study, a simple image processing method based on a RGB
images using machine vision system has been designed to evaluate the
color and texture features of low-calorie doughnut crumb. The effect of
maltodextrin substitution with margarine at the levels of 25, 50, 75 and
100% (w/w) was evaluated on vision properties. These features were
crumb color (L*, a* and b*), pore area fraction, number of cells/cm?, pore
shape, Euler number, fractal dimension of pore boundaries and crumb
texture (contrast, entropy, correlation, energy and homogeneity). Results
revealed that the addition of maltodextrin increased L* value and
decrease a* value of crumb color significantly. The contrast, entropy and
Euler number of doughnut crumb containing 75 and 100% maltodextrin
were considerably higher than control, 25% and 50% samples.
Correlation, energy, homogeneity, mean pore area and diameter, number
of cells per square centimeter and pore area fraction decreased
aftermaltodextrinaddition (75 or 100%) but no significant difference
observed between control, 25% and 50% samples. The fractal dimension
value of pore boundaries in doughnut containing 100% maltodextrin were
the highest which indicates that the addition of maltodextrin caused more
irregular and tortuosity porous boundaries.
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