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ABSTRACT

Today, based on the attention of consumers to nutritional properties of food, low-calorie food is highly produced
and food industry has focused on re-design of traditional food besides maintaining the flavor for optimization of
nutritional value. This study evaluates the physicochemical, rheological properties of Kolompe traditional cookie by
date replacement with Stevia and maltodextrin. In this cookie, 15, 20, 25, 30, 35, 40, 45 and 50% of Stevia and
maltodextrin were used instead of date. During 20 days of storage at temperature 25°C, the cookies texture
hardiness, moisture, PH, ash, white index, L,a,b values were evaluated. In this study, 9 treatments (8 treatments with
control sample) were evaluated and all tests were performed with three replications. The results showed that by
increase of replacement of maltodextrin and Sevia, the sampel texture was softer, high moisture and light color
were observed significantly. Treatment T8 (50% maltodextrin and Stevia) had the lowest hardness of texture and a,b
values. The highest moisture, PH, ash, white index, L component during 20 days of storage at temperature 25°C was
observed. Treatment T8 (50% maltodextrin and Stevia) was introduced as the best treatment. Totally, we can say
50% maltodextrin and Sevia in formulation of Kolompe cookie improved texture and qualitative properties of
product in storage period.
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INTRODUCTION

In recent decades, low-calories food with sugatagment content has been common to reduce enesight

control and prevent some diseases including diedetd high blood pressure [14]. With all advansagfesucrose
as natural sweetener with great performance priegerue to its association with many problemslasdopressure,
heart diseases, tooth decay, obesity and incréagaamse and insulin as harmful for diabetics dné to economic
and technological issues, considerable studies bhaee conducted for suitable replacement of sugdr ether

sweeteners [7].

Various sugar replacements have been proposed wusdx in different food as artificial sweetenersluding
Sucralose, Aspartame & Acesulfame —K and naturaeseners as Polyol (sorbitol, manitol, xylitol, tleritol,
lactitol and maltitol), Stevioside and Thaumatis].1

Generally, due to high absorption of harmful sumafood, drinking and wide range of food, humaraltfe is
endangered and different diseases are create@ ipatst decades. From medicine aspects, using bggr ¢ food
leads to different chronic diseases as obesitydataketics [10].

The increasing interest of consumers to reductibrsugar absorption increases the products with osecr

replacements. Based on the adverse effects ofcatibn human health, natural sweeteners are rewnded.
Stevia as natural sweetener is safe, without esdan different food products [12].
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EXPERIMENTAL SECTION

maltodextrin and Stevia were purchased from Salavtedir company and traditional Kolompe cookie trezits
were provided based on Table 1.

Table 1- Treatments of study

Feature Property No
C Control (32gr date) 1
T: | 15% maltodextrin and Stevia (0.015 gr Stevia+4.78Bgltodextrin +27.2gr date) 2
T, 20% maltodextrin and Stevia (0.02 gr Stevia+6.38gltodextrin +25.6gr date) 3
T; | 25% maltodextrin and Stevia (0.025 gr Stevia+7.9haltodextrin +24.2gr date) 4
T4 30% maltodextrin and Stevia (0.03 gr Stevia+9.57gltodextrin +22.4gr date) 5
Ts | 35% maltodextrin and Stevia (0.035 gr Stevia+11gt®Baltodextrin +20.8gr date) 6
Ts | 40% maltodextrin and Stevia (0.04 gr Stevia+12.#6gltodextrin +19.2gr date)| 7
T, | 45% maltodextrin and Stevia (0.045 gr Stevia+14gB%Baltodextrin +17.6gr date 8
Ts 50% maltodextrin and Stevia (0.05 gr Stevia+15.96gltodextrin +16gr date 9

Preperation of traditional Kolompe cookie

Wheat flour, oil and yolk with yeast powder andivas ratios of maltodextrin and Stevia were mixsdTable 1,
then milk was added. After mixture, the above doreghained for 30min. For Kolompe, mashed date wittwas
added and the mentioned mixture was put at theecefntKolompe dough based on the ratios in TablEht above

cookie was kept in oven at temperature “Crfor 20-25 min [2]. After baking and cooling of teeokies, they were
placed in poly ethylene packs and were kept at ¢éeatpre 25C for 20 days. Physicochemical tests were performed

as shown in Table 2 at 0, 10, 20 days. It is wartinention that to make maltodextrin and Steviaagcrguation (1)
is applied [6].

Equation (1):

maltodextrin =32-(32xA)/300

A: Replacement percent (15-20-25-30-35-40-45-50%)

300: Sweetness of Stevia is 300 times more tharoftdacrose [4].
100gr/32gr (content of cookie date) [2]

Table 2- Physicochemical tests

Reference M ethod Test
Binam a [2] Using oven Total moisture
Binam a [2] PH meter PH of cookie bread
Binam a [2] Using furnace Non-soluble ash in acid (Total cooki¢)
Ghandehari Yazdi et al [6] Using texture meter Texture
Jeli et al [3] Image processing emthad Color

RESULTSAND DISCUSSION

Theanalysis of PH results of Kolompe traditional cookies

The results showed that by increasing replacemiemtattodextrin and Stevia, PH was increased. Thigtiributed
to initial pH of maltodextrin as 5.8. By increadereplacement percent and increase of maltodebtrformulation,
PH is also increased.

Ahmadi Gavlighi et al [1] in a study evaluated #féect of replacement of liquid sugar of date witliert sugar in
layered cake and stated that by the increase wifllisugar of date, pH was decreased. In the prasedy, control
sample had 100% date and lowest pH and by reducfiatate and increase of maltodextrin and Steviawas
increased.

Vatankhah et al [8] evaluated the production of Biscuit by Stevioside and stated that the inaredgpercentage
of Stevioside in biscuit formulation, pH of produgés increased significantly and it is consisteithwhe present
study.

The increase of pH of Kolompe cookies over timdue to the reduced moisture and low aquatic agtofisamples
during storage and reduction of fat auto-oxidaiioiolompe cookies [11]. Also, the increase of Hassigned to
the non-enzymatic browning maillard reaction [8) Be increase of replacement of maltodextrin atel/i§ in

Kolompe formulation, maillard reaction was lessweed and pH was increased. By using maltodextnoh $tevia
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at different concentrations in formulation of Kolpencookie, its pH deviation from standard valueadkie (6-7.2)
during 20 storage days at temperatureCtere not observed [2].
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Figure 1- The pH changes of various treatments of K olompe traditional cookies during 20 days at temperature 25°C

Theanalysis of results of texture of Kolompetraditional cookies

The results showed that at days 0, 10, 20, c tesdtrfcontrol) had the hardest texture and treatrii@t{50%
maltodextrin and Stevia) had the softest textutee hardness of texture had direct ratio with theymtade of
imposed force [9].

Ghandehari Yazdi et al [6] evaluated the effecsuwdrose replacement with Sucralose mixture withtadektrin on

rheological properties and calories of Qotab tradél cookie and reported that replacement of sbgaBucralose
and maltodextrin reduced texture hardness. The@reaShardness reduction in treatments was maltadeand the

reason was moisture absorption of this matter. Atbe results showed that by increase of replacemén
maltodextrin and Stevia, the product texture wetesoBY increase of maltodextrin and Stevia reptaent, water
absorption was increased in Kolompe cookie angtbduct had soft texture.

Martinez-Cervera et al [16] in a study evaluatexiReological,

And sensorial properties of low-sucrose muffinorefulated with sucralose/polydextrose and statatiwlith 50%
replacement of sucrose with sucralose/polydextioaeiness of muffins texture was reduced.
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Figure 2 - The general changes of texture of varioustreatments of Kolompe cookies during 20 storage days at temperature 25°C
Theanalysis of results of moisture of Kolompe traditional cookies

The results showed that at 0, 10, 20 days of treatrstorage C (control) had lowest moisture andtinent T8
(50% maltodextrin and Stevia) had highest moisture this was due to the presence of maltodextrineigtment
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T8 and its absence in treatment C (control). maké&ih has aquatic properties (Farzanmehr et @082 and
compared to raw starch has high solubility in wd&r It is observed that by increasing replacemasrtcent of
maltodextrin and Stevia in samples, the moisture kept highly and this is due to the presence dfadextrin
with sugars with molecular weight as absorbing tooés in product. The higher the maltodextrin asoabisg
moisture in product, the higher the moisture of gl According to the researches of Farzanmeht. e2008),
the highest moisture is observed in the samplds miltodextrin, poly dextrose and inulin. The higthenoisture in
samples with high maltodextrin was reported amnshdwed that maltodextrin and poly dextrose in higio had
highest moisture absorption, respectively. Thisoissistent with the results of present study.

8 ——T1
7 == T2
== T3
6 T4
- 5 H=T5
'q:: 4 == T6
o T7
jé 3 T8
z 2 C(=ls)
:g 1
2 o0
0 10 20 |
Gl oo |

Figure 3- The general changes of moisture of various treatments of Kolompe cookie during 20 days of storage at temperature 257C

Theanalysis of results of ash in Kolompetraditional cookies

The results showed that at days 0, 10, 20, stavAgeatment C (control) had the lowest ash andr&&ment (50%
maltodextrin and Stevia) had highest ash. By irsireareplacement of maltodextrin and Stevia, ash wereased.
During storage 20 days of Kolompeh traditional depkhe ash of samples didn’t change significa(fy0.05).

maltodextrin was used as food additive with the aifmmproving gel, stability properties, texturecieasing

viscosity, reduction of phase converting tempemgtimcreasing resistance to high temperature, agser=* 4~

matter, prevention of crystallization and contrbfreezing temperature [6]. Based on the featurmaltode Control

increasing dry matter, it is expected that the dampith high percent of replacement have high ashike

prove this fact. Also, this is attributed to initesh of maltodextrin <0.6 and by increasing rephaent percent and
increase of maltodextrin in formulation, ash of péanis also increased.
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Figure 4- The changes of ash of different treatments of Kolompe traditional cookie during 20 days of storage at temperature 25°1C
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Theanalysis of results of color of kolompe traditional cookies

1- the analysis of theresults of L component of kolompe traditional cookies

L value is lighting of image as ranging 0 (blackidal00 (light reflection). Based on the results,ifgreasing
replacement percent of maltodextrin and Stevia,r Llighting was increased. In treatments, T8 treatn(®0%
maltodextrin and Stevia) had highest lighting (Ibdareatment C (control) lowest lighting (L). Alsthe results
showed that L value and lighting of samples wedeiced over time.

Lin and Lee [13] evaluated replacement of Sucwisie different percent of Dextrin and SucraloseCiniffon Cake
. The results showed that replacement percent vgds h value was high and cake crust was lightantother
treatments. Also, the results showed that duringage, L value was not changed and this was dwstatnlity of
Dextrin and Sucral ose composition during storage.

Based on the lack of sugars with active carbon gr@tuctose and glucose) in Stevioside, this swedign't
participate in Maillard reactiofil5]. Savitha et al [18] study on biscuit showedttlight color of crust with the
increase of replacement of sucrose by maltodeatiihSucral ose mixture.

As maltodextrin is heavy molecular poly saccharidehwlibw external redundant groups, browning reactions
(caramelization and Maillard) is less occurred [5].
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Figure5- The changes of L component of various treatments of K olompe cookies during different storage days at temperature 25°C

2-The analysis of results of value a of traditional K olompe cookies

Positive values of a) were equal to Red and negat@ues equal to green [6]. The results showedthincrease
of replacement of maltodextrin and Stevia, a) vadgeredness was reduced. Treatment C (control)higttest
component a (high redness) and T8 treatment (50kbdextrin and Stevia had lowest component a (kedsess).
The results showed that component a) and rednds¥ dhange significantly (P>0.05).

Ghandehari Yazdi et al [6] investigated the efigfcsucrose replacement with maltodextaimd Sucralose mixture
on rheological properties and calories of trad@io@otab and reported that by increasing sugamacephent by
maltodextrinand Sucralose mixture of component was reduced significantly (P<0.05¢@ssistent with the results
of present study.

Lin and Lee [13] investigated the effect of Sucrasglacement with different percent of maltodexéma Sucralose
mixture in Chiffon Cake. The results showed that in all tresits, a value had no significant change in crusa&é
(P<0.05) but in crumb, with the increase of rephaent percent, component a) and redness are indreaskthey
are inconsistent with the results of present stdde results showed that during storage, compoagmtas not
changed and are consistent with the results ofptesgudy and the results showed that during séor@@mponent a)
was not changed and are consistent with the resuiftidy and it is due to stability of maltodemtand Sucralose
mixture during storage.
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Figure 6- The changes of component a of different treatments of K olompe cookies during different storage days at temperature 25~G

the analysis of results of component a) of Kolompe traditional cookies

Positive values of component b are yellow and égative values blue [6]. The results showed thainbsease of
replacement percent of maltodextrin and Steviaalberis reduced. Treatment C (control) had higbestponent b
(high yellowness) and treatment T8 (50% maltodexand Stevia) had lowest component b (less yellsgn&lso,
the results showed that over time, component byatidwness of samples were reduced.

In the studies by Vatankhah et al [8] by increabé&stvioside percent in formulation of biscuit camnpnt b,
yellowness of samples is increased and it is inster® with the results of study.

Ghandehariyazdi et al [6] stated that by incredseeplacement of sugar by maltodextand Sucralose mixture,
component a of samples is reduced significantly0(Bs) as consistent with the results of presemtystihe reason
of reduction of yellowness is samples based on fweralose to maltodextrin. Maltodextrin is impottan
reduction of maillard reaction as by reduction glatic activity, dry matter percent is increased amaillard
reaction is reduced.

Lin and Lee [13] stated that in all treatmentanponent b or yellowness in crust and crumb of éakeeased and
are inconsistent with the results of study. Aldme tresults showed that during storage, componewab not
changed. It is due to stability of Sucralose-dexthiring storage.
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Figure 7- The change of component b of varioustreatments of K olompe cookies during storage days at temper ature 25°C
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CONCLUSION

In this study, to reduce date in Kolompe cookied amprovement of texture and rheological properttiferent
percent of Maltodextrin and stevia were replacetth wate. The results of tests showed that:

1-By increase of replacement of Maltodextrin arelist, the texture was softer, high moisture anttligplor of
product.

2-Based on the results of the replacement effeMalfodextrin and stevia on texture, moisture, whitdex, a,b, L,
pH values, ash of Kolompe cookies were signifi¢@t0.01).

3-The effect of storage on features of texture,stooe, white index, L,b components , PH are sigaift (p<0.01)
and by increase of storage of texture, samplebhand moisture, white index, b, L are less and RHracreased.

4-T8 treatment (50% Maltodextrin and stevia) afe€ days of storage at temperatur€’2%n terms of total
acceptance achieved high score. Thus, treatmen{50% Maltodextrin and stevia) were considered ast be
treatment.
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