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Table 1 Independent variables and their values

+1 0 1 code Independent
variables
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Table 2 Statistical analysis result of reduced second-gpdgmomial fitted model on the response data

R°-adj R Standard  Avera Model Test
deviation ge
M = 2131- 055x, — 1256x, — 062x,
0.93 0.95 0.18 21.12 5 ) Moisture
+ 00422 — 2694x2 — 350X,X,
aw= 067+ 0021x, — 0135x, — 0.0305«
096  0.97 0.012 0.82 b 2 3 Water
+ 066x; — 0018x,X, + 015X,X, activity
091 092 00056  0.19 H = 0246-0.0044x, — 0046x, — 0022x, Ha(r,‘j;‘ess
G = 0.0203+ 0.0078«, — 0032, — 0013,
0.80 0.84 0.0068 0.21 ) Gumminess
- 0.00064«’
Coh = 0925+ 0015x, + 124x, — 0106x, — 00066« -
0996 0997 00041  1.07 > 2 3 % Cohesivene
— 384x2 + 0084x2 + 0.0107, X, ss
V = 9671- 512x, — 253x, — 428x, + 0403’
0.98 0.99 1.39 95.88 Volume
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Fig 1 The effectiveness of the response surface curveargflan gum and starch b) starch and fat ontoreis
content of microwave baked cake

Table 3 The results of the analysis of variance of the ceduwguadratic model of response surface for the
microwaved baked cake

Volume Cohesi Gummi Hardne aw moisture
cnr) venss ness ss %)
N) N)

. sum of . sum of . sum of . sum of . sum of . sum of Source of
pindex  ooiares PINAeX  oiares PINAEX  goiares PINAEX  ooares PINAEX  ooiares PINAEX ohiares  changes
<0.0001 3182.78 <0.0001 0078 90901 opozs 00901 g00e8 00001 0087 00001 911 Model
<0.0001 1971.22 <0.0001 0024 20901 ooo15 009 g0o48 00001 0083 00001 336 (FabA
<0.0001  119.72 <0.0001 00017 00408 000023 00012 0005 080 000001 20001 168  cxanthand
<0.0001 33872 <0.0001 00099 00090 000042 9% 00012 031 000016 0407 0025  (starchC
<0.0001  509.04 =<00001 000074 90901 00013 0044 00001 - - 00001 349 s

- - <0.0001 0.021 - 00205 00002 0016 00011 00001 g8 B
- - <0.0001 0.0012 - - - - - - - c?
00003  46.08 - - - - - - 0007 00015 - - AB
<0.0001  198.01 - - - - - - - - - - AC
- - <0.0001 00057 - - - - 0021 00010 00014 055 BC
0.248 1889 0121 000015 0339 000052 0692 00009 0317 00014 0133 036  Lack of fit
- 6.21 - 000004 - 000017 - 000015 - 000055 - 0080  Pure error
Yag
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microwave baked cake
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Fig 4 The effectiveness of the response surface curveardllan gum and fat b) starch and xanthan gum on
gumminess of microwave baked cake

p33 e Je Wb o w3 Lack of fit oyl sl
(Y Jd) il o axuls

SO s S, Slad ey L (YeeA) LK 5 Baixauli
Slos sk 53l (551 " pdle KS o S ELL s
(st Joli) b la eyl Slie 45 Lsls 3,18 (6,16
Ly o kS 351 5Kl e Gl b (e 5 o b
LSS Wg o men 5 il Jals sy Ve Ol B azalis
WS 5l 0L e (e nl il A3 S (55 e il
Sl IS Oley Jsb s Bl e bl ralS Olps
4 s ol Aoy Yo 510 els bl iy ol
et e T S e b S Aald sl
Lals wsed pdy Ol S Al slass, 2 aS A
Lo om e analis Ao Y gl b S8 0 e
Gl W il 5 Ad WSen L, S Ol ashsl
omdwhﬂjr}w @l Aoy Yo sl s cow
S368 lailen O s o8 55 VL dald wsal b alis 3
Sle aged 4 S Obey Jsb s SL Sl LAl as
[YAl st o els

5. muffins

Y4v

il (S
& 2l dpame D3l (Ko Olsr  Jitws (sla ize 3G
oslsowop);?gcbéwuéut}&io)y
5 P b spd e sdalie oS kiles ool odd
gy IR o g D o S o 45V 6y el
ﬁswd#‘wlou@;\ﬂ&;aprwu
MGl el o Sl el sl sl sls
SES LS M epl il ol b wged b (S g
S syh e dl OS5 s ol iz S 00 ls e U
wlwl}éuaﬁélﬁpﬁj@ﬁp@fp;@lap
o le S5 bty LT s G s o S5 s
et DY g 353 doys /N0 U Ol foe 02358 by
3 ki plg e S8l Koy Rl Sl 5 SIS
IVWESTIEYA M VR PWR JURE T Goe l 03553 aslal I
3 slie el (0 IK2) sy S2aB Sl (S L,
o3ls QLIS 8 Y Jadr s S wnlS Jbe ul o ol s
3l (Ssy Mo b ite NS 1 i el e
&b 2y OB fao < VS 6 aalld < e &
© ey bbbl pl Ui e S (U i) =l
.LJ&M.J;«_'\@\)Q)y@‘oﬂwwgﬂ;)%\ﬂ

dM(.&PW}AJ&LCﬂa\RZJRZWﬁQA‘yYLS


https://fsct.modares.ac.ir/article-7-4496-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-05-18 |

epbond 55 5 5 Bl Dles gt Sb w5 5l

ILen 5 ks a5

1.15

1.10

1.05

1.00

0.95

Qohesiveress

Fat (%)

0.00 3.00

Qohesiveress

13.00

Starch (%)
Fat (%)
0.00 3.00
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Fig 6 The effectiveness of the response surface curveardhan gum and fat b) starch and xanthan gurolime
of microwave baked cake
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Table 4 The results of the optimization of formulation ofd calorie microwave baked cake and
comparison with conventional oven

volume ) gumminess *hardness moisture starch xanthan fat

cnd) cohesiveness N) N ay o0 o0 o ) Baked method

98.8 1.08 0.204 0.19 0.80 20.34 1 0.3 6.2  Microwave
baked

101.5 0.98 0.187 0.25 0.78 19.02 1 0.3 6.2  Conventional
baked

(significant difference at P < 0.05)
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The modeling and optimization of textural and physicochemical
properties of low-calorie microwave baked cake by using response
surface methodology (RSM)
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One of the most common problems in modern comnesmiis long-term high energy intakes due to
consumption of high energy foods, resulting in @xgght and obesity. Therefore the aim of this study
was to produce microwave baked low calorie cakeelycing fat and optimization of formulation with
xanthan gum and pre-gelatinized starch to caleethucing and retardation of staling. In this study,
response surface methodology and central compadssiign In order to evaluate and optimization of the
independent variables including oil (x1:3-13%), tkeam gum (x2: 0-0.3%) and pre-gelatinized starch
(x3:0-1%) on the characteristics of the final prodwere used.The results of formulation of microevav
baked cakes showed that with reduced fat and adtha@ gum and pre-gelatinized starch, moisture
content and water activity of the cake, better gme=d which leads to reduced stiffness and gumraines
and increases the cohesiveness, therefore softervd¢h a longer shelf-life was produced. The uses
these compounds in the cake formulation can offeeinegative effect from the fat reducing resuits i
reduce the porosity and volume of the cake. Fortimmaoptimization done to minimize stiffness and
gumminess as well as to maximize the volume an@sivbness of cake that was confirmed in practical
tests for Independent parameters of the oil, xanttiad pregelatinized starch 6.2%, 0.3% and 1%
respectively. At this point, the optimal responeeels include humidity, g stiffness, gumminess, the
cohesiveness and volume of samples was 20.34 0630, 0.19 N, 0.204 N, 1.08 and 98 3m
respectively. Finally, by comparing the two methanfs baking with microwave and conventional
methods shows that there was no significant diffeeebetween these two methods of baking, except tha
the microwave baked cake due to preserve more unejsivas softer and therefore have a longer shelf
life.

Keywords: Low-calorie cake, Xanthan gum, Pre-gelatinizedc$ims, Texturatharacteristics, Response
surface methodology
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