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Table 1- Flour properties

Properties Results  Allowed Range
RH (Relative Humidity)  12.5% Max14%
Protein content 9.2% 8.5-10%
Ash content 0.45% 0.45-0.5%
Wet gluten 26% 24-27%
pH 6 5.5-6.5
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Table 2-Description of Experimental Treatments

Treatment  Sucrose  Maltitol  Sorbitol
(%) (%) (%)
Sl 75 25 5
S2 75 _ 25
S3 75 125 125
S4 50 50 i
S5 50 - 50
S6 50 25 o5
S7 25 75 )
S8 25 - 75
S9 25 375 375
S10 100 . i
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Figure 1- Effect of different substitution levels of maltitol and sorbitol on moisture content of Low calorie cake.
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Figure 2- Effect of different substitution levels of maltitol and sorbitol on peroxide value of Low calorie cake.
(SN S S Cagh) ol 1 St ygm 9 Jgisllo (o 3l cilito ol 31-Y IS5

S Gpgboar 03,5 Sl (spy s il Jsdle
(51,53, S4, S6, 57, S9) Jsille o5l (slacses
A Comd &S WS a0 WTO-AY o S polis
S eVl celS Jgmse wol slajles
Celiie o yudy 8l ooy a5 5IST L g 4S5 e
0Pl bl bl ey il wals s b
@ CuliSilh lp S8 el @ o col S o)
oo DS ep ki Bls gl w355 gl S
YL (58l 7Y+ +) S10 wges dad o i @l
Biges 4 oy el atls 1y (VAA) Lol apnols
oFnS (Jssmse V0 + 5L ZYo) S8
(SHHsba 5 i ol 1) (/M) g pdels)
=)l el il Jedle 5 5,81 (o5l sladiges
ol srdiged I giae (VA B VY odgd0xe)
Ol 3,8 Jos (VY o < AR 039500) S5y g0
5Bl S5 )y SSS 3 ald wiges 5l
5 P mlom s Pl wlge Jadle
5 o on Skl WS sbal gndels)
2 dgry woSae daly Bl (el ol
e @i L (ST, ST wibe) Jglle (gl sloaiges
95 ol Om solio S35 (5,8 Le g Jsiygm & )
Lejls slaggeYse s sl &5 A8 o0 dbml Sk
b ol S 5l oolital pipllad] g oy Trs el
bl (Bl b)) (megw 9B dnoyi 8L
Loaals jlag ol lis el ol ol a8 odgy >
YD 5 Jsinyge 2V0) S8 wiges g (V) jliel oVl

KWW PV T
b ol aSly plie ly looSle dlis
2 O3St Vg (ST (o IVY) 081y 23S 0 yieS
5 (Jsiaygms VO + 5)5Ls 7YD) S8 digei )3 (p,Ssks
o123 (89) Jstadle g Jsygm o5 Jlosi o ol 5l
Mae YL L (58ke ZYee) sals wges &S Jbyd
(PSS 5 03] Vhosl o +/0%) 38
2y gy Gl 02D LS ) > Slos oy yicams
Jswygw sgbs &S olajles (galS™ 1 odb lis pls
Bl g Jgidle g5l slajlog b analie o (pS5hS
e bles 5l SO gud jd STy iolial il s e

D30 pYL jlore a1y a3l oyl

(i (S dw Vgero Bl CudS b5
SySoill S5 g Caold 5 bl ol
R oMS b gy o3 (U @l (owypn Dede
adllas S o bl (g bline Golts S bl cunsS
+ 5,8k Z¥0) S8 wiges by ol bl s mli
(s VWP) i ke oyt b (Jsianyg ZV0
S ot 5 el il | (58 AY) €3 p
S Py (B Sl 4 oxie Jgi g ol slajles
Loawlis )0 (opgs VP U VDA o (so39i50)
O duslie a5 5,8l 5 Jendle (gols sladiges
oslatwl ol uLW 3 )’)lﬂw 9 Jy.ujl.n ‘_551> L;Lm&yj



GBS S (o 5 (29550 2 lbonnisS ju3 GBS 39 32 Jgidlo g Jgintjow b 5, (050l 13l

Val cws @ Jadle 5 )l oS5 coglas
bis es oS5 opl Sl el pwle gans
b g gl e e cage (S Cugb
Pgde S8 bl gl Sk

ol (L) plidsy pasls @l adlas ol )
gy ol )3 1y 8 i Jtyge w3 e
Sl S dlwgy (piomby) 9 O S gy
90 el Slidgy cpl &7 A5 o> Jginygw VO
2ls e j0 &S Jb s s GBS Gpas ipd
Sl S wwgs )3 sl ogad S5y 5,8l LNV e e ools
&9l a5 S35 S1 sl )l S S5 o )0 9 dg
sl oged S5y sloul o Wl edg Jendle | (g iy phw
Sshy ()18 50 iss Gellas

oL 35 (AE) (S5 Olyess @l (o (izzen
(S8) Usiygw dopd oy gol> (slodiges smd o0
bl dges 4 Cons (YWIFF) () Clposs o 5YL L
LSS b dwg SOy il ©old yide cege
S1 s » ) ey blae o g Nad
590 3l eSS (s ao YOy Jeuwdle dopd YO)
Joudle gyl alis 4 & (V/Y) cwl 03 ajlass
ol b yo J WSS Joleio yil g 5,80 L

160

[0)
o

N
o

hardness (N)

9 oYL sy 4 ((10V) el cupoml b (S8
Aad o Gl 1) S o e (] icass
(S1, S4) Jpdlo =5 )8l Sy ol bSS
Ly Jsinygw b sbajlos 4 Cond (e g Cools
s S8 jlogs Lol (+/VF 5 /AN 55 &) Wby s
(+18Y) 39 s> s Shy B s oy
o2y S (g Caold dae lp oplplo
Dy el (pcule auS Jodle b S8 oSy
sldiges (8Ll Shy obj) @l L)k
Se oy Jginygw w3 e lis adlllasd)ge S5

OBl g CBl e pSeda SRl cege JSII A3
> 9 DS e Gher bl g bl Glojen
4 e ol Cusby Cla 4 bl cwl Ses
Jdd 4 Jaudle oS Jlspd 09 yuod 0 Vb Siius
Vb el b ogpp (8L aglite (JoSge )Ll
W S plgisa g WS e dbml sl g el
Jols ol dadlg 38Le b S5 oS LIS
S 8 (5ygbdy S8 Sk cnl om (elie
]y AY) als dges b cqpline cpyuin b cél
Ohg> Cebls o (VYY) 556k 4 So5 g pdieles)]
Sy oplple sl odly lis o8 51 (+/VY) Jad B
Bl Shy b e GlasS aVge b

a
b
C b d (¢ C
120 d
| I I I I I e
S1 S2 S3 sS4 S5 S6 S7 S8 S9 S10

Figure 3- Effect of different substitution levels of maltitol and sorbitol on hardness of Low calorie cake.
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Effect of different substitution levels of maltitol and sorbitol on springness of Low calorie cake.
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Figure 5- Effect of different substitution levels of maltitol and sorbitol on chewingness of Low calorie cake.
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Figure 6- Effect of different substitution levels of maltitol and sorbitol on L index of Low calorie cake
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Figure 7- Effect of different substitution levels of maltitol and sorbitol on AE of Low calorie cake
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Table 3- Effect of different substitution levels of maltitol and sorbitol on mold and yeast of low calorie cake (cfu/gr)
during storage
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Figure 8- Effect of replacement of sorbitol and maltitol on sensory properties of low calories cake during storage.
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Abstract
Introduction: With the increasing consumer demand for low-calorie and diet-friendly bakery

products, the present study aimed to evaluate the substitution sucrose with sugar alcohols;

sorbitol and maltitol and the effect on the physicochemical, textural, microbial, and sensory

properties of the sponge cake. Since sweeteners play a critical role in determining the

structure, flavor, and stability of bakery products, selecting an appropriate combination can

significantly affect the overall quality and consumer acceptance of the final product.

Materials and Methods: Ten sponge cake formulations were prepared using different
n combinations of sucrose, sorbitol, and maltitol. The sucrose content ranged from 25% to
100%, while the total proportion of sugar alcohols (sorbitol and maltitol) varied between
12.5% and 75%, depending on the treatment. The control sample contained only sucrose,
whereas the other formulations consisted of binary or ternary mixtures of the three
sweeteners. The samples were analyzed for moisture content, peroxide value, pH, acidity,
textural parameters, color attributes, mold and yeast growth, and sensory characteristics.
Results: Among the formulations, Sample S8 (containing 25% sucrose and 75% sorbitol)
exhibited the highest moisture content, brightness, and oxidative stability. However, it had a
firmer texture, lower elasticity, and reduced sensory acceptability. In contrast, Sample S1
(containing 75% sucrose and 25% maltitol), showed a spongy texture, golden color, pleasant
flavor, and high overall acceptance (average score of 4.3 out of 5), closely resembling the
traditional control cake. Formulations containing sorbitol effectively suppressed microbial
growth during the entire storage period, while maltitol-based formulations maintained
acceptable shelf life for up to 14 days. In comparison, the control sample showed significant
microbial growth after 7 days.

Conclusion: The formulation containing 75% sucrose and 25% maltitol is recommended as
an optimal approach for producing reduced-calorie sponge cake with desirable
physicochemical, sensory, and microbial stability characteristics.

Keywords: Low-Calorie Cake, Maltitol, Oxidative Stability, Sorbitol, Textural Properties.
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