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Table 1 Analysis of variance and regression coefficients of responses of fiber and color of peel and
pith of samples enriched with sugarcane bagasse

Source Crust Crumb
L* a* L* a* b*

0B 50.39 2912 60.605 74.662 4174 4.464
A -0.161 ™ 0.043 ™" -1.298™" 0.026™" -0.012"
B 0.175™ 6.896 " -4.064" -1.327™ -0.800™ 6.467"
C -4.700 ™ 2.923™ -2.852" 5.527™ 0.062™ 5.508™
AB 0.0416™ -0.018" 0.034 0.014™ 0.007" -0.018™
AC -0.159 " -0.467™ 0.234™ 0.220™ 0.072™ -0.766™
BC 1.347"™ -2.299" 0.288™ S1.135™  -0207™ -1.857™
AZ -0.129™  -5055™  -0.183™ 0.044™ 0.001™ 0.099™
B’ -0.936™ 0.201™ -0.155" 0.005™ -0.034™ 0.185™
c? 1.669™ 0.400"™ 1.469"™ -1.042™ 0.156™ -0.808"
Model 0.155™ 0.002" 0.007" 0.000 ™ 0.000 ™" 0.563™
Lack of fit 0.871™ 0.334™ 0.995™ 0.160™ 0.100™ 0.026™

R? 63.79 87.94 83.32 96.21 97.34 44.53

Adj-R? 31.19 66.08 68.31 92.81 94.94 0.000

CV (%) 6.98 33.68 13.90 8.21 -28.45 13.90
PRESS 224.528 163.803 181.306 111.303 4.729 587.738

FEF

P <0.0017 P <0.05,” P <0.01, A(Bagasse),B(Frying time),C(Gum) -™not significant,



b Jglee ,\i)lSLﬂJLiJwtfl{ A2l

O]Jlm‘})ﬁ‘)'} 4 g

5 055 e Ol P33 4 S e (P<<+/20)
556 e lize S5 g O s Jlowe 8L L
J"‘)"L;MJ?J’E;‘"‘

a* Sk, gl me s Sute e 03 Sg Ol
sls anay b*)}:Sléng;)l:u;u ek g ay
B o L S I | VA

J»z)\;kflujw"f fﬁ&*;@ﬁb*)L*duw \J_é

Frying time

5

Frying time

C
72 50
66 40
60 5
30
# Frying time
Bagasse
Bagasse
f e
2.5 2
20.0
-4
17.5 5
5
15.0 6 Frying time
Frying time

Bagasse

Bagasse

Fig 1 Response surface diagram of the variables of frying time and bagasse in on the color of donut (a) L crust,
(b) a crust, (c) b crust, (d) L crumb, (e) a crumb, (f) b crumb.

s odls by glagmsn 035 o b 2 K Sl ks
B baes ol ol 0L 015 5 S slagas b
@30l STy 5 Casby e 5l ol L Jlast L oUls
Sde eyl [VO]iS e (6,8 sl sl ine 5 b
Sz 055 Fam Oy Sde 5 555,500 015 5 Ol

e Ol e Jaolal as sls oL mst L oeds o8

Ya.

Ol sl S 5 300k la Sty 5b cou atwy K,
Jso b 53 351 31 (a8 o @ bayd [ Loyl 13
5 Gl Ol & b ,ed) PH o izman 55 o 0olized
S o ald L K s aney Ol e Sl s
(el SS a g b Ao)3 10 Sl ity sl 0358
D] Sb* st il sa*, L¥, s6 ials o



VEO e Vo3 OTY 6 Lol

Olnl 2l mlo 5 psle alos

55 01 s 31wl 05 LIS 5 5,00k la iSTs
DIV]s 550 2ty nl il s 2ol 03 S5 I b
o g S5 T-F

2 s e G Shs eon @ bl U
Sl S ol o3 ealgig Jde a8 das e 0L Y Jgir
5 badshe anails dadle colue :SKke dad b slaws
Sl e O350 5 (P<0/00) Jlspme b il s
S5 S AL et es 3 s e 8 ]
3R B0 oSS 03 SE e Ol s Az 5 b
P/00) ozl e Sl Sy (5 e e

oaFle Gl Ghe g gy pldys A e 008
Cowd ay mld LS 558 0 (9355 parld Al 5 5503
e ain s DF pa* (asli g ss sk ool S el
Jroa B b o GRIP emes [NV ]l
oA s Glhss pals el e e Sl
SRe3 S S AE Sl phe s kg S 5 S0 e
g5 wwns Vb los Sl eslinal b &3ly 5o 05 SE e Ayl 5 3
Pl SR 5 el Slilse sla i
S 4 s S, sls sl el s
Rl b asde by 0 pm dar 5 sk, 0ol s
2 Fr S el b, Gl S bl J-

Frying time

15

Frying time

d c
80 40
30
60
20 5
5
10 I
40 Frying time
Frying time
Bagasse
f e

V2SN
5N\
R

Y s,
. /2,;..... N\

7P ETRNN

773D

Frying time

0.005

0.004

0.003

0.002

Frying time

Bagasse

Fig 2 Response surface diagram of the variables of frying time and bagasse fiber on the characteristics of donut
core (a) porosity (b) cell density (c) number of cells (d) area of cell, (e) Energy, (f) Contrast.
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Table 2 Analysis of variance and regression coefficients of the responses of crumb and surface tissue
characteristics of samples enriched with sugarcane bagasse

Source Count Average size Density Porosity Energy Contrast Homogeneity Entropy
0p 35.430 95.398 -0.291 15.646 0.004 30.938 0.501 5.977

A 3.213™ -2.004" 0.123™ -0.116™" -1.593" 1.514™ 0.002" 0.017™

B -5.590™ -31.682™ 0.388™ -3.684" -9.380™ 9.782™ -"%0.075 0.067™

C -7.281™ 32.722™ -0.641™ -0.269™ -6.176™ -4.691™ -0.126™ 0.207™

AB -0.120"" 0.018™ -0.001™ -0.003™ 5.815™ -0.056™ 3.921™ -0.001™

AC 0.265™ 6.955™ -0.071™ 0.688™ 0.000™ -1.499™ 0.008 ™ -0.013™

BC -14.903"" 6.815™ -0331™ 0.098™ 0.000™ -4314™ 0.055" -0.231™

A? -0.282™ 0.119™ -0.022™ -0.042™ -3.771 -0.148™ -0.001™ 0.008 ™

B? 0.197™ 2.223" -0.035™ 0.004™ -5.656™ -0.238™ -0.003™ 0.014™

C? 9.192" -20.590" 0.510" 0.087™ -2.372"™ 0.177™ 0.020™ 0.005™

Model 0.000""" 0.034" 0.025" 0.000"" 0.149™ 3.195™ 0.093 ™ 0.246™

Lack of fit 0.386™ 0.321™ 0.102™ 0.755™ 0.069 ™ 0.896™ 0.152™ 0.349™
R? 94.68 75.55 77.16 96.46 64.18 46.61 68.44 58.53
Adj-R? 98.90 53.55 56.80 93.28 31.95 0.000 40.04 2121
CV (%) 28.55 27.59 55.83 29.03 29.68 10.68 12.10 3.37
PRESS 451.495 5851.04 4358 12.612 0.000 862.900 0.052 1.954

A(Bagas),B(Frying time),C(Gum) -™not significant,*P <0.05,” P <0.01,*** P <0.001

[2] Shih, F. F., Daigle, K. W.,& Clawson, E.
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donuts. Journal of Food science, 66(1),141-
144 .

[3] Dueik, V., Sobukola, O.,& Bouchon, P.
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content, LWT-Food Science and Technology,
59(1),6-11 .

[4] Kaczmarczyk, M. M., Miller, M. J..&
Freund, G. G. (2012), The health benefits of
dietary fiber, beyond the usual suspects of
type 2 diabetes mellitus, cardiovascular
disease and colon cancer. Metabolism,
61(8),1058-66 .

[5] Vallejos, M. E., Chade, M., Mereles, E. B.,

Bengoechea, D. 1., Brizuela, J. G., &
Felissia, F. E. (2016). Strategies of
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In recent years, the non-destructive and fast method of image processing has
been successfully used for quantitative and qualitative evaluation of the
characteristics of food products. In this study, the effect of sugarcane bagasse
as a source of fiber enrichment (0-25%), soybean water-soluble
polysaccharide (0-2%) and frying time (2-5 minutes) on the image
characteristics of donuts such as color, number , density and size of bubbles,
porosity, energy, homogeneity, contrast and entropy were investigated. The
findings of this research showed that the increase of sugarcane bagasse fiber
increases the a* index and decreases the L* and b* components of the crust
and crumb and porosity. On the other hand, increasing the frying temperature
increases the redness of the crust and decreases the lightness of the crust and
the porosity of the texture. Meanwhile, the polysaccharide soluble in soybean
water had no significant effect on the characteristics of the treatments. The
optimization results also showed that if 8.58% sugarcane bagasse and 0.36%
soybean soluble polysaccharide are added to the formula and the sample is
fried within 5 minutes, the best quality will be obtained.
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