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Table 2 Statistical analysis result of reduced second-gpdgmomial fitted model on the response data
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Table 3 The results of the analysis of variance of the cedujuadratic model of response surface for the
microwaved baked cake

Volume Cohesi Gummi Hardne aw moisture
) venss ness ss %)
N N
. sum of . sum of . sum of . sum of . sum of . sum of Source of
pindex squares P index squares P index squares P index squares P index squares P index squares  changes
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<0.0001  119.72 <0.0001 00017 00408 000023 00012 0005 080 000001 20001 168  (xanthand
<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 - - 00001549 I
- - <00001 0021 @ - - 00205 00002 0016 00011 0001 g B
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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 0.692 00009 0317 00014 0133 036  Lack of fit
- 6.21 - 000004 - 000017 - 000015 - 000055 - 0080  Pure error

va¢



\YQ-\ %b)\ ‘\i 692 Ay o)LMi'

L;_slv\.&c_u;(jl&

Ll o b O ot 5 Jamee SIS s e il pde 5 a3
5 B Olge Hiiee 314 315 OLES iman b (7 Ui
ol (P<e/0) s g s gme OIS jees L 0T Blize S
o3 BT Sl OaVse b 2y Ol GRIBI L S
55 e (@l e Ll KS gl e ol cle
S a3 s A cdld 5 Cugb) Ol op i <k
1535 Jols sy dopn \W gsle gl wa0 53 Sl Sl
Sledkins QLIS 455 slasls sas 5 ilols LT el (Y JS05)
foo i Ol Sl 5 3k e o S
O 5 a8 asl e sV g b anlis 5 okl
31 0lpe 310U & QW15 fano 033331 b 4 bl s 5 (YeoF)

Ve T s eSS b os cusb, o8, o

Xanthan (%)

Lﬁi Lﬁjwﬁ‘_}.&'ﬂ‘jhﬁa;| w)ﬁ—"—‘ﬂ
S

0258 258 o edalie Ruly CEMLSL@.K,; 0 &S shilea
b S Ve b 4 asYs s amalis s Ol o
el a2l 5 5l e KS gl el o e e
5348 Sl e ol oS Oy sl LT s 5 s S
oV g p b Al 5 Okl Cljer (550 4 s
el 5 0Ll By el 4 ol st o Sl e b
sl S sls @sas Sl Ligy oo LS 4 A8l Dy pea &
Rl 2S5 53 Gl (e e P odins OLE &S A sl
A sy 0diS Aol 55 ami cpl (Y K2) A3l e el

Xanthan (%)

0.00 0.00

Fig 2 The effectiveness of the response surface curvisg ahd xanthan gum b) starch and xanthan gumagarw
activity of microwave baked cake

OaeVso b iy Ol Ll b & Sso s il
LS i Gl s Yl (7 JSK5) il Jials i
2 g SRR L S A3l s s a5
e 3 5 sk i Ol Qsea¥sn b 5o Jiies e 4
bl S Iy Gl sy 5l e b s o e
Voo ¥ dodr 5o a8 anls dbe olpb ool e s polie
g i sl 1S G el sdd esls OLES
SVl Gp all < o 1Dse 4 S8 Bl ke

.>ﬁoul)-'@._p
Gpan o i S el age AS Gl Sy 5l S
s e 5550 Cou St 4 1y J g S 4 Sl oS

4}9:2.:)));_,\3[;‘)_:\% 6LA J}.L.—J G)}S a;}u}a)\.)u‘ 3l

Y40

S5 g JBes sl pize JI pwy -
b e S 8L sla

28 Jpame Sl e Ol S o s U
o3ls LT JS 50 ol mlaw by 4w s S0 50
V5 (5 4l 5 O fao oS sls 0L ol 0
LS osb a dog Jie dpame sh 5 Gl odas sk @
S (A3 A) g ol Sl s s 5 fes S50
gt Py Sob mals ol pae sk 4 SIS 8L
SieS Sole KS sle wped a4 by e e S
Oljpe 355 o0 odalie oS H5b Slea 3y LS 5 ol slae

S ls €0l e 5 s LB 50 Ve b oo



sl 55 5 5 BL Sl s b ane 5 ol

UL 5 g ki | aj

S ofsy Moo b Ldsed sl ) i e Ol (Y007)
el g0 4 Camd i 0l Ol 4 S IS bl
OLen 5 bl [YY Jus S 5018 bs, doss A L
O 5 yuS e (YY) OLen 5 1,55 (YY)
LS5 03l LoaS Wsses Ok (o 5l Ya))
N seams OV b 4 SIS 5 OIS Ll gudslS s e
& s bsigd e e (S st 2l sl (e

[rvsrevom]al o 2alS fas B w sl

Hardness
o
i
(&)

0.00

Starch (%)
10.50

1.00  13.00 Fat (%)

5o o Jsha o310l 5 sldas 3505 Sl J s SIS
2o s Jhe e el Culks 5l SS el
[Tl 30 0T sl 5 0 035 38 1 55 3550 S5
e Jgb s coy mlio Y e L O i L Sl
A godaze belge a5 ol Glodamn 0T (oIS 0L
axb o Ljedy sdee GRLT (Sl 05mlsl S5 5,
b o Cosby mis by Sushy i JRalS (Gl
Oer 5 5 [WY] el Lt 0T 55 s S 5 Gyl

Hardness
o
[
=]

0.00

Starch (%)

0
1.00 0.30 Xanthan (%)

Fig 3 The effectiveness of the response surface curvemh and fat b) starch and xanthan gum on lkeaslof
microwave baked cake

DL el o (slaslogal 5 sl 56T &b S
I I L N o - B
@l Ormes 3L e OB pao 5 NS Gy el LS S
ol 5 OB Gao (e S S s alaily 555 oias OLL
i glelle Lled s aSGsb 4o a5 g b
ol Coras 5 o a5 W6 hals Sl ol il
Eel amalis 5 0Ll e SaS Lais Bl ol Ao b &gl
S el b Gl wsed sl es s U BL skl

s S

yai

CSL U5 g oo —E-Y
05 dde gl sl pie o\}y}unuu@w}}gm@u
J}.\}:)J>}>.-J¢AL§LQ4>>‘JM_4;.-}5L{.CM\°.\.§°>)}TV Jad>
sl 53 edd olitad LS 5 A a e & AL asie T
S @l Sl 035 s pxe S 03 e b (S
S Dy ok 2y DI e Al KIS S3L Doy res
S el O G Jold jite o slis 1L
AL Cres Olpee 5l WSS OV e B s B, 5w
S 5pp b dse 0 Shs ol S S 5 Al s

As edaline >4 C«.o 5 awlis I ;ﬁu‘ N Sl



\YQ-\ %b)\ ‘\i 692 Ay o)LMi'

u’-""\"'@uj(’jl'&

0.21
Z S N
2 0.19 ,, < 0”:’::“‘:“
LSS
: B

3.00

10.50

S
Xanthan (

0.30 13.00 Fat (%)

Gumminess (N)

S
PO
OSSO
OSSR
““::::‘ >SS

0.00

Starch (%)
0.22

1.00 0.30 Xanthan (%)
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Fig 5 The effectiveness of the response surface curvesrdian gum and fat b) starch and fat on cokesiss of
microwave baked cake
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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 ofu calorie microwave baked cake and
comparison with conventional oven

volume ) gumminess *hardness moisture starch xanthan fat

ey cohesiveness N B ) ) M gaked 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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surface methodology (RSM)
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One of the most common problems in modern comnesiis long-term high energy intakes due to
consumption of high energy foods, resulting in aedght and obesity. Therefore the aim of this study
was to produce microwave baked low calorie cakeaelycing fat and optimization of formulation with
xanthan gum and pre-gelatinized starch to calathucing and retardation of staling. In this study,
response surface methodology and central compasstign 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 microavav
baked cakes showed that with reduced fat and adthaa gum and pre-gelatinized starch, moisture
content and water activity of the cake, better gme=d which leads to reduced stiffness and gumrmaines
and increases the cohesiveness, therefore softervadth a longer shelf-life was produced. The usks
these compounds in the cake formulation can offsetnegative 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 ané@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, a stiffness, gumminess, the
cohesiveness and volume of samples was 20.34 @80, 0.19 N, 0.204 N, 1.08 and 98 cm
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 unejstvas softer and therefore have a longer shelf
life.

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