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Table 2. Treatments of study

bsles S

Treatments code

asles

Treatments

C

Formulation containing 100% sugar (sucrose); Control

SE

3L e 4 S Il 5 S e Bl Sl a5y SIS

Reduced-calorie cake containing sucralose and erythritol towards sucrose sweets

3B et Saed S S s AoV sl S SS

Reduced-calorie cake containing 100% sucralose towards sucrose sweets

8L g s s s il o3 v (Gl Sy S

Reduced-calorie cake containing 100% erythritol towards sucrose sweets
508l a3 00 3 S e 5 d s Rl do 5 00 (sl e KS

Reduced-calorie cake containing 50% (sucralose and erythritol) and 50%

Sucrose sweets
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Table 2. Mean comparison results of density (g/cm?®) and viscosity (Pa.s) tests data in the samples of cake dough

JL«J

E S SE M C .
Treatment

asls
1.29+0.1° 1.30+0.1° 1.30+0.1° 2.1940.22 2.35+0.21% .
Density

39.93+0.02° 33.20+0.1¢ 35.80+0.2°¢ 37.77+0.3% 38.04+0.3" oS
Viscosity

Il e LD 0 Sl CJEM)J oSSls {))A)‘T Gb S e O S Bl lls gla oSls sy e o

In each row mean that at least one letter in common, according to Duncan's test not significant at the 5% level

S S) bl et & Cond sl 5 55 s bsloe sl o3y S8 SE) (als w500 GUEL) Ko a1 e s> SSO)

i S M) Ll o 4 S sl dops) e sl s SIS ) UL bk SIS e AoV e gl el
S8l A3 00 5 51S s 5 I ol Ao 00 (sl

(C) Cake containing 100% sugar (sucrose) (Control); (SE) Reduced-calorie cake containing sucralose and erythritol
towards sucrose sweets; (S) Reduced-calorie cake containing 100% sucralose towards sucrose sweets; (E) Reduced-
calorie cake containing 100% erythritol towards sucrose sweets; (M) Reduced-calorie cake containing 50% (sucralose
and erythritol) and 50% sucrose sweets.

SIM 5 C aals slasles ¥ Jsbr & a5 L

l—i )\Jﬁu Q)Lﬁj c.l_f«)M 9 Jals LSLAJLA.:S
ol ine )\JWM QM\ LA)L;.:: J.:Lw L: (Ji;&

AY



Ol 9 3,8k (50l olod!

L aS (oosba en s SIS 00 Sl a5 Sy
ol SV o slans ¢ S5 a s sladisy )
O st 48 Wl oe 2alS 31T O S o Ole
Oly (V2 A) e il o a3 sy (oS o581
DS ge 055 il ot et a5 s &S Sl
350 A3 J5Se 055 A8 3,8 e ol 3 A
P S5 e S AL RS eslind
Ll 3 K5 est 4 sSmy 2b 5l g dal
en O g 50,8 g3 eslai ol 3y 50 A8 - L
I s dsm m ol oS IS 055 ol SS
BERCE P NIRRT '

OY) 355 o a3 ol Loddag et

5 s e O Lajled e o bl s S
S5 el g anedls Ol RIS L Rals
Slalism s ( JsSse 055 (IS0 Sl
s (SN gl sl oS 5 g0 5 IS
o2 e diS o ple baslie 3 5L
Sleobrle coale 5 JsS 50 035 bl 51 1L
@l_:j am g Lol Sl g iy anldls
53 JBLL YA/AY) o i SIE e oY Jsds
DS Sl Sa S SSE M C slajlas 5 (30
S e ramen s Dl an S e
L2 sdalin s sme Sl (M5 C 5 4) Lasles

(1) &S sbiiges )3 albord 0051 51 ool slaosls :Kibe alio gl —F J s

Table 3. Mean comparison results of chemical test data in the samples of cake (%)

S E SE M C :
Treatment
20.200.14 21.32+0.2° 22.60+0.1° 26.72+0.4° 27.110.42° sk
Moisture
- Sl
0.85+0.03° 0.88+0.05° 0.83+0.08% 0.75+0.08 0.700.08
Ash
9.93+0.22° 10.14+0.21° 9.79+0.41° 8.78+0.55b 8.25+0.55 oI
Protein
19.59+0.51% 20.02+0.51° 18.7340.20° 18.54+0.20 18.46+0.34b s
Fat

A s e S 0 e e 53 ST O g1 b (S ke G S Bl s e Sle s a5
In each row mean that at least one letter in common, according to Duncan's test not significant at the 5% level
S8 (9) il a4 o Sl 5 S5l bl 5l o35 S5 SE) (sl 509) (5561008 a1 o sl S5 (C)

by S8 M) Gl e @ Sond Js sl dossV e ol el SIS B) Gl e 4 e SIS e AoV 0 sl e

3l Aoy 00 5 5l S s 5 s 2ol Ao s O (g5l

(C) Cake containing 100% sugar (sucrose) (Control); (SE) Reduced-calorie cake containing sucralose and erythritol
towards sucrose sweets; (S) Reduced-calorie cake containing 100% sucralose towards sucrose sweets; (E) Reduced-
calorie cake containing 100% erythritol towards sucrose sweets; (M) Reduced-calorie cake containing 50% (sucralose

and erythritol) and 50% sucrose sweets.
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Table 4. Mean comparison results of colorimetric, volume and energy tests data in the samples of cakes

JL«J
C M S SE E :
Treatment
46.15+0.31¢ 48.20+0.54° 48.74+0.55¢ 50.73+0.22° 55.65+0.12° L*
2.22+0.02° 1.360.01° 1.24+0.01° 1.23£0.01° 1.1£0.03¢ a*
33.52+0.45° 26.72+0.1° 25.79+0. 1% 24.75+0.14¢ 21.54+0.21¢ b*
7.440.3° 7.140.3a 544020 2.4+0.1c¢ 1.2+0.1¢ AE
(cm")
910.3242.7° 777.2545.31° 720.1945.80¢ 551.2646.18¢ 725.34+6.37¢ =
Volume (cm?)
) 5l
64002107 50001500 150089 300010324 4000+167¢ (J© s
Energy (cal)

A s e S 0 e e 53 ST Oge5T Gk oS e G G Bl sl (sl oS0le s A s
In each row mean that at least one letter in common, according to Duncan's test not significant at the 5% level
SSS) Gl et o Il 5 SIS e bl (ol a2y KIS SE) (sl 50) (LBL) K3 asps Ve 5l S5 (O)

by S M) Gl e @ Sond Jsm sl dossV e ol i SIS B) Gl e 4 e SIS s AoV 0 sl e

3L o3 00 5 58 s 5 I sl Ao s 00 (sl

(C) Cake containing 100% sugar (sucrose) (Control); (SE) Reduced-calorie cake containing sucralose and erythritol
towards sucrose sweets; (S) Reduced-calorie cake containing 100% sucralose towards sucrose sweets; (E) Reduced-
calorie cake containing 100% erythritol towards sucrose sweets; (M) Reduced-calorie cake containing 50% (sucralose

and erythritol) and 50% sucrose sweets.
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Table 5. Mean comparison results of interaction between (treatment X times) on staling of cake samples by instron (N)

Time (day) () ol
B
e E fa 350 SEBTE Treatment

Seventh day Third day First day
26.517+0.12° 19.163+0.40° 19.035+0.51°
26.446+0.10° 19.110+0.40° 14.273+0.35¢ S
19.550+0.21° 17.434+0.37¢ 12.605+0.12f SE
17.195+0.31¢ 14.525+0.31¢ 10.258+0.32¢ M
16.070+0.124 14.247+0.32¢ 9.908+0.45¢ C

Al e 0 ez a3 ST G gl B (S ke G S BBl sl (sla L
Mean that at least one letter in common, according to Duncan's test not significant at the 5% level
SS(S) Gl et Cod Il 5 SIS e b (ol a5y KIS SE) (als w50) (580 ) S do s Ver gyl SS(O)

iy S8 M) Gl e @ Sond Jsm sl dossV e ol i SIS EB) Gl e 4 e SIS e AoV 0 sl s

3L o3 00 5 58 s 5 Ist ol o s 00 (sl

(C) Cake containing 100% sugar (sucrose) (Control); (SE) Reduced-calorie cake containing sucralose and erythritol
towards sucrose sweets; (S) Reduced-calorie cake containing 100% sucralose towards sucrose sweets; (E) Reduced-
calorie cake containing 100% erythritol towards sucrose sweets; (M) Reduced-calorie cake containing 50% (sucralose

and erythritol) and 50% sucrose sweets.
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Table 6. Mean comparison results of sensory properties evaluation of cake samples

Treatment
120.01¢ 340.01° 420,020 8.6£0.01¢ 8.6£0.01° =
softness
: = LG
120.01¢ 3£0.02° 5£0.01° 940,022 940,020 Ok b
Chewiness
3.440.1¢ 6.4+0.1° 8.8+0.2¢ 9+0.2° 9+0.2° o3 b
Taste
3.8£0.4° 4.240.4° 4.2+0.4° 9+0.02° 9+0.02° F s S
Porosity
LIS
420.2¢ 5.2+0.6 6+0.8P 8.840.02¢ 8 84002 sAl g5
Appearance
9+0.17 9+0.1° 9+0.12 9+0.12 9+0.12 B e
crust
8.8+0.2? 8.8+0.2? 8.8+0.2? 8.8+0.2° 8.8+0.2° S Sp Sk

crumb properties

R o R SR O35l b oS e G S Bl (glyls la o Sile sy s o
In each row mean that at least one letter in common, according to Duncan's test not significant at the 5% level
S (S) bl et & Cond sl 5 55 s Lol sl o3y S8 SE) (als w500 GUEL) Ko ae s Ve sl SSO)

by S8 M) Gl e @ Soed Jsm sl oV ol i SIS B) Gl e 4 e SIS e AoV 0 sl e

3 Aoy 00 5 55l S s 5 dsm 2ol Ao s O (g5l

(C) Cake containing 100% sugar (sucrose) (Control); (SE) Reduced-calorie cake containing sucralose and erythritol
towards sucrose sweets; (S) Reduced-calorie cake containing 100% sucralose towards sucrose sweets; (E) Reduced-
calorie cake containing 100% erythritol towards sucrose sweets; (M) Reduced-calorie cake containing 50% (sucralose

and erythritol) and 50% sucrose sweets.
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Table 7. Mean comparison results of interaction between (treatment x times) on freshness of cake samples (Sensory

method)
Time (day) (1)) Ol

By

REENTY 3 350 Jsl a5 Treatment
Seventh day Third day First day

5+0.1° 5+0.1° 6+0.12 C
4+0.2°¢ 4+0.2°¢ 5+0.1°
4+0.2¢ 4+0.2°¢ 4+0.2¢ SE
2+0.1¢ 3+0.14 3+0.14 S
1£0.1° 1£0.1° 2+0.1¢ E

A s e M 0 ez s 53 ST 0 g1 Gl oS e G G Bl (sl sl oSSl
Mean that at least one letter in common, according to Duncan's test not significant at the 5% level
SSS) Gl et Cod Il 5 SIS e b (ol an) KIS SE) (als 4 50) (580 ) S do s Ver gyl SS(O)

i S8 M) Gl e @ Sond Jst sl dossV ol i SIS B) Gl e 4 e SIS e AoV 0 sl e

3l Aoy 00 5 55l S s 5 s Rl Ao a O (55l

(C) Cake containing 100% sugar (sucrose) (Control); (SE) Reduced-calorie cake containing sucralose and erythritol
towards sucrose sweets; (S) Reduced-calorie cake containing 100% sucralose towards sucrose sweets; (E) Reduced-
calorie cake containing 100% erythritol towards sucrose sweets; (M) Reduced-calorie cake containing 50% (sucralose

and erythritol) and 50% sucrose sweets.
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Abstract

Background and objectives: Cake is one of the most important and high-quality cereal
products. Because of high fat and sugar content in the formulation, its long consumption may
results in obesity and some health problems. One option to produce more healthy food products
is to remove some of the energy-rich compounds, such as sucrose, or to replace it with other
non-energy or low energy sources.

Materials and Methods: The treatments included the samples containing 100% of sucrose (C),
50% of sucrose with 50% of erythritol and sucralose (M), 50% of sucralose and 50% erythritol
(SE), 100% of erythritol (E) and 100% of sucralose (S). Then the dough samples were subjected
to rheological tests and the produced breads were subjected to physical, chemical and
organoleptic tests.

Results: According to the results, the control and M samples had the highest (2.35 and 2.19
g/cm’), but the sample E had the lowest density (1.29g/cm’) (P<0.05). The sample E had the
highest (39.93Pa.s), but C, M, SE and S treatments had the lowest viscosity (P<0.05). According
to the results, the highest moisture contents (27.11 and 26.72%) were observed in the control
and M but the lowest moisture content (20.20%) was measured in S treatment (P <0.05). Also,
the highest amounts of fat (20.02 and 19.59%) were observed in E and S treatments, while the
lowest (18.46%) in treatment C. According to the results of mean comparisons, E, S and SE
treatments contained the highest amount of ash (0.88, 0.85 and 0.83%) and protein (10.14, 9.93
and 9.79%), respectively. After that, M and control treatments had the lowest amount of ash
(0.75 and 0.70%) and protein (8.78 and 8.25%). The sample E had the highest amount of
luminance (L*= 55.65), while the sample C had the lowest amount (L*=46.15) (P <0.05). In the
same way, the treatment C had the highest amount of redness (a*=2.22), yellowness (b*=33.52)
and total color difference (AE = 7.4), but the treatment E showed the lowest amount of redness
(a*=1.1), yellowness (b*= 21.54) and total color difference (AE=1.2)(P<0.05). Moreover, the
highest volume (910.32cm’) was observed in control sample while the lowest volume
(551.26cm’) was observed in SE treatment (P<0.05). Meanwhile, the highest (6400 calories) and
the lowest amount of energy (1500calories) were measured in control and S treatments
(containing 100% sucralose), respectively. According to the results, in the first, third and
seventh days, the highest degree of staling were found in treatments E (26.517N) and
S(26.446N), but its lowest amounts were observed in treatments C (9.908N) and M (10.25N)
(P<0.05). In addition, the control and M treatments had the highest score of texture and structure
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(8.6), chewiness (9), taste and flavor (9), porosity (9), apparent shape and form (8.8) and
freshness (6). Notably, no significant difference was observed between all treatments in terms of
properties of crust and crumb (P>0.05).

Conclusion: According to the results of physicochemical, rheological, staling and sensory tests,
the sample containing 50% erythriol and sucralose and 50% sucrose (M) showed the highest
similarity to the control treatment in terms of different properties such as density, dough
viscosity, moisture content, ash, protein, and staling (sensory and instrumental) and all sensory
properties, and therefore is recommended as the best treatment.

Keywords: Sucrose, Sweetener, Erythritol, Sucralose, Reduced-calorie Sponge Cakes.
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