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Table 1 Different percentage of Sucrose, Stevia for Fruit Gummies preparation

Samples Tl T2 T3 T4 T5 T6
Sucrose (%) 100 80 70 50 25 0
Stevia (%) 0 20 30 50 75 100
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Fig 1 Effect of stevia powder and storage time on the moisture content of pastille samples
Means with the same letters within each figure are not significantly different at (P < 0.05)
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Fig 2 Effect of stevia powder and storage time on the brix of pastille samples
Means with the same letters within each figure are not significantly different at (P < 0.05)
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Fig 3 Effect of stevia powder and storage time on the pH of pastille samples
Means with the same letters within each figure are not significantly different at (P < 0.05)
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Fig 4 Effect of stevia powder and storage time on the total sugar of pastille samples
Means with the same letters within each figure are not significantly different at (P < 0.05)
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Fig 5 Effect of stevia powder and storage time on the viscosity of pastille samples
Means with the same letters within each figure are not significantly different at (P < 0.05)
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Fig 6 Effect of stevia powder and storage time on the hardness of pastille samples
Means with the same letters within each figure are not significantly different at (P < 0.05)

51l slaal 5 i ol Ol 5 2alS 5 axils ol
£5 md Sran nlply el @S 0Ll e
L S Gl Sy cus B ol 4 glodis op s
o 5 bl 53 AoV (g5l &ges [T] AS b
SIS Lol sls e e ) dald )se
S ol B S slael o VG 5 (p>0.05) dssl s
Tk SRIB L Jlie 53 ks S S OLL ) (5
JC sk i amla VL sl 4 (B L

A S S ol Skl 515 cdl (il e

203

> 2ol 09051 s
Lyl 55 3l Slaiisad o Sl 5 ol il
sl ol gl 5ay L3 Gl Kl Olse w
= ! ol o351V ISE 53 55K I gad s
231 Vb A3 Glls slasleg &S sls 0L el s &,
LS Lyls 55 pi ol OBAS G pae Sl 5l L szl
(b shssls ol 3L Osa3 5l el s 4 z=b
sl oMol dbe slaes sl b 53 Ko ) sl



VE10 sls = (TF 0,58 VY ol

&{ﬁl Lglib Céh«ﬁ 9 f}lﬁ kh;»

Copd e 5 S5 (bt S Slo pat
sdalive Cpadizes (258 13wy 355e OlES es)s
S pd e Sl Ll A3 Ole Rl L S s S
Sl ged candllae nl 3 ool aBl 2alS Ol ey s,
o 232 58l Ao 3 VO 5 Lzl Ao ys YO sl &S
OLLI! Som Sl VL o By el nle w
£ (\YAY) (6 Sus 8 (6,503 G 2 [YY] 55 il
2 1S o s bl oy b S8 Rl I e
S e s (S5A8 (pleei s s S s
52 oS sl Ol e 5 S s anls AIEYS
oAl e Gl bl ds s Ve (gl slad sl
&S o35t byl & ab s a Ylanml ol cl ool wily
23 Al sam B 1S e 03531 L ol Ol e

[¥]acisn 55 ) pmmes pom oS

T2

— T

T3

Color

6>ﬁ015l§b@u‘ﬁb))ﬁcw}&j&'}'\
sl b el sl ped 5 alee sl e
plasl 5l e i lile 3L Olas 3 A 5 5SS sl
Wl g ol gy b el Sl 55 0T 0355
3 e Cavgar B Slael o SVL ek ged o o
Losa Yo s Y (sl slani ps OF 51 g 535 S ab
53 b (glsbae LS 2l Oss (T3 5T2) L s
Glaesls gobl BT .(p>0.05)as 5 15 s 4d,
OLis OLL3 b ol eSS (sl iy 5l Lol
SIS (gl me DMl S5, (S 5l e sl sl
Ol ba el ool 51 ol Slskael (p>0.05) weilas
Olpe bl j35 Lo 5 Ye BV (g5l (slad gas aSols
S8 0Ll S aady siee (L) S Kl
23 Kledd osls e 5 baised ple 4 Cud 5 a8 S

2 0Bl b Ll oS a5 Kl S i

T4  ——=T5 76

N
General acceptance / > Aroma and taste
\

texture

Fig 7 Effect of stevia powder and storage time on the Sensory characteristics of pastille samples

o3 Yo sl I8 VS s e dsed s SB
03530 L Ll dadls (6 5 0al anssSoms Slade Lyl
Ol )55 s SRl ul sl 535 Sl 620 sk
S Gogb Dl g W S5 S 5 4 S
dald e s bl s3m dens 00 Gl wged
Sy sbasles w5 A sdalie gyl e DL
Vrr sl e e kel S o5l pen Shles
R PV PRGN E P S (WO L PO R PV W

Shael 3olge olews o3 Ll ja g Ao yn Yo s Ve (gl

204

S5 it
e e Rl o G ol Ol S
Jool glaaises D3 Ll eiS it b0
aie sdal Sz 4 g A g LS sp SO
o> O g g0 b a0 b gl 535 Ao ys SRl L &S s 8
Sop PH 5 Gl ek B ol sl Sh
Moy SRl iy o8 5 Jol 555 50 o8 (LSl ey JSUS
Jde 3L wsys a8 Ll edle 5 S

S Oloy polad 534S Do en s el atulS an S



il a5l

OSas 5 8 e Dlalagh |25

B, @l

Ble b Jlo il 5LaS 658 o 8 A4S o ol sy 5

))l.,\.: AA.!LEA w‘ BE) @UJ

c\..a -0

[17 Alparce, N. K. M & Anal, A. K. (2014). “Food
processing by-products as sources of functional foods
and nutraceuticals”, Functional Foods and Dietary
Supplements: Processing Effects and Health Benefits,
164-166.

[2] Fagihzadeh Gorji, E., and Sharifi, A. (2019).
Investigation of physicochemical, microbial, and
rheological properties of gelatin dessert containing
stevia sweetener. [nnovation in Food Science and
Technology (Food Science and Technology), 11(4
(42)), 1-11.

[3] Asgari, A., and Goli, M. (2018). The effect of
replacing sugar with stevia powder and tragacanth
gum on the physicochemical, rheological, and sensory
properties of apricot nectar. Journal of Research and
Innovation in Food Science and Industries, 7(1), 107—
118.

[4] FDA. (2023). Artificial sweeteners and your
health. U.S. Food and Drug Administration.

[5] Kennelly, Edward J. (2001). "Sweet and non-
sweet constituents of Stevia rebaudiana." Stevia. CRC
Press, 68-86.

[6] Azarpazhouh, E., Sharaei, P., Zeraatgar, H., and
Beizaei, B. (2023). Investigation of the effect of whey
protein and flaxseed gum on the physical and sensory
properties of puff-type jujube—apple puree gummy.
Journal of Food Industry Engineering Research,
23(75), 1-21.

[7] Institute of Standards and Industrial Research of
Iran. (2023). Jelly Products — Specifications and Test
Methods. 4th rev., National Standard No. 2682. [In
Persian].

[8] Arnesen, J. A., & Gildberg, A. (2007). Extraction
and characterisation of gelatine from Atlantic salmon
(Salmo salar) skin. Bioresource Technology, 98(1),
53-57.

[9] Rezaei, R., Shahidi, F., Elahi, M., Mohebbi, M., &
Nasiri Mahallati, M. (2012). Texture profile analysis
of plum gummy using sensory and instrumental
methods and optimization of its formulation. /ranian

205

T e Use wamsn s oadl Jud LG
;;;j>wd,55r§¢}{wb@y¢@>@%

S el

Sl 03 SO L s (glass o Tt S LS s el ek 5
Ot 5 5 Lee

ol ol plasil ok 55 Lo 55 a e plas

Journal of Food Science and Technology Research,
8(1), 1-3.

[10] Al-Sayed, H. M. and Ahmed, A. R. (2013).
Utilization of watermelon rinds and sharlyn melon
peels as a natural source of dietary fiber and
antioxidants in cake. Annals of Agricultural Sciences,

58(1): 83-95.

[11] Akesowan, A. (2009). Quality of reduced-fat
chiffon cakes prepared with erythritol-sucralose as
replacement for sugar. Pakistan journal of nutrition,
8(9), 1383-1386.

[12] Jali, A., Karamat, J., Hojjatoleslami, M., and
Jahadi, M. (2013). Investigating the effect of
replacing sucrose with a sucralose—isomalt mixture on
the physicochemical properties of rotary-molded
biscuits. Scientific Quarterly of New Technologies in
the Food Industry, 1(1), 49-64.

[13] Babaghasabha, B., and Abdolmaleki, F. (2020).
Production of low-calorie jujube jelly using sucralose
and maltitol. lranian Journal of Food Science and
Industry, 17(102), 23-30.

[14] Nahchiri, N., Karamat, J., and Hojjatoleslami, M.
(2014). The effect of replacing sugar with sucralose
on the physicochemical and sensory properties of
low-calorie pudding. In Proceedings of the National
Conference on Snack Foods, 1-9.

[15] Sutwal, R., Dhankhar, J., Kindu, P., and Mehla,
R. (2019). Development of low-calorie jam by
replacement of sugar with natural sweetener stevia.
Int J Cur Res Rev| Vol, 11(04), 10.

[16] Jang, S. J., Kim, H. W., Hwang, K. E., Song, D.
H., Kim, Y. J., Ham, Y. K., ... and Kim, C. J. (2015).
Effects of replacing sucrose with various sugar
alcohols on quality properties of semi-dried
jerky. Korean journal for food science of animal
resources, 35(5), 622.

[17] Afi, L., Roufegarinejad, L., and Soofi, M. (2019).
Investigating the effect of sugar replacement with
sorbitol as low-caloric sweetener on the
physicochemical and sensory characteristics of



VE10 sls = (TF 0,58 VY ol

Qlﬂl L;l"lb Gw‘gf_y\&&bu

strawberry marmalade. Journal of food science and
technology (Iran), 16(88), 161-172.

[18] Hadidi, F., Ganjaloo, A., and Fakour, M. H.
(2023). Optimization of a non-dairy dessert
formulation based on almond milk containing gum
tragacanth and stevia sweetener. [ranian Journal of
Food Science and Technology Research, 19(1), 125—
14.

[19] Kaveh, Sh., Sadeghi Mahounak, A., Sarabandi,
K., Geraeily, Z., and Ghasemnejad, M. (2018).
Evaluation of the effect of sugar replacement with
spray-dried stevia extract on the physicochemical and
sensory properties of aloe vera jelly. Iranian Journal
of Food Science and Technology, 15(85), 125-139.

[20] Ghadimi, M., Akbari Adargani, B., and
Khorshidpour, B. (2016). Investigation of the effect of
replacing sucrose with natural stevia sweetener on the
sensory and physicochemical properties of carbonated
orange soft drink. Journal of Health System Research,
12(4), 498-505.

[21] Cadena, R. S., Cruz, A. G., Netto, R. R., Castro,
W.F., Faria, J. D. A. F., and Bolini, H. M. A. (2013).
Sensory profile and physicochemical characteristics
of mango nectar sweetened with high intensity
sweeteners throughout storage time. Food Research
International, 54(2), 1670-1679.

[22] Hashemi, N., Rabieh, H., and TavakoliPoor, H.
Gasrani, s.(2014). Effect of Stevia as a substitute for
sugar on Physicochemical, Rheological and Sensory
Characteristics of Saffron Dietary Syrup. Saffron
agronomy and technology, 4(20), 303-313.

[23] Ardali, F. R., Alipour, M., Taheri, S., and Amiri,
S. (2014). Replacing sugar by Rebaudioside A in
orange drink and produce a new drink. /ndian Journal
of Research in Pharmacy and Biotechnology, 2(2),
1131.

[24] Belovié, M., Torbica, A., Paji¢-Lijakovi¢, 1., &
Mastilovi¢, J. (2017). Development of low calorie
jams with increased content of natural dietary fibre
made from tomato pomace. Food chemistry, 237,
1226-1233.

[25] Hosseini Nejad, M., Mohtashami, M., Kamali, S.,
and Elahi, M. (2015). Optimization of low-calorie
fruit jelly powder formulation using sucralose and

isomalt sweeteners. Research and Innovation in Food
Science and Technology, 4(1), 65-74.

[26] Milani, E., Baghaei, H., and Mortazavi, A.
(2011). Effect of replacing honey, date, and guar on
the physicochemical properties, texture, and viscosity
of low-fat orange yogurt ice cream dessert. Iranian
Journal of Food Science and Technology Research,
7(2), 115-120.

206

[27] Guggisberg, D., Piccinali, P., & Schreier, K.
(2011). Effects of sugar substitution with Stevia,
Actilight™ and Stevia combinations or Palatinose™
on rheological and sensory characteristics of low-fat

and whole milk set yoghurt. International Dairy
Journal, 21(9), 636-644.

[28] Lisak, K., Jeli¢i¢, 1., Tratnik, L., & Bozani¢, R.
(2011). Influence of sweetener stevia on the quality of
strawberry flavoured fresh yoghurt. Mljekarstvo:
Casopis za unaprjedenje proizvodnje i prerade
mlijeka, 61(3), 220-225.

[29] Aghajani, A., Pourahmad, R., and Mahdavi
Adeli, H. (2011). Effect of prebiotic compounds on
probiotic yogurt containing Lactobacillus casei. Food
Science and Nutrition, 8(4), 73-82.

[30] Chole. C. G. B. (2000). Gelatin. In F. J. Francis
(Ed.). Encyclopedia of food science and technology
(2nd ed.), (pp. 1183-1188) New York: Wiley.



JFST No. 172, Vol. 23, June 2026

(1] Journal of Food Science and Technology (Iran)

Homepage:www.fsct.modares.ir

Scientific Research

The Effect of Replacing Different Levels of Sucrose with Stevia Sweetener on the
Textural, Sensory, and Physicochemical Properties of Fruit pastille

Zahra Tahmasebian Malayeri', Newsha Omrani Khiabanian®**, Ghazaleh Afshin?

1- MSc graduated, Department of Food science and technology, Tajan institude, Qaemshahr.
2-  Ph.D. graduated, Department of Food science and technology, Islamic Azad University, Amol.
3-  MSc graduated, Department of Food science and technology, Tajan institude, Qaemshahr.

ARTICLE INFO ABSTRACT
Abstract. The rising prevalence of diabetes and increased health
Article History: awareness have driven the demand for low- and sugar-free

Received: 2025/08/13
Review: 2025/10/23

Accepted: 2025/11/22

Keywords:

Fruit pastille,

Stevia,

Natural sweetener,
Texture analysis,
Sensory Characteristics

10.48311/fsct.2026.84085.0

*Corresponding Author E-

newshaom@gmail.com

confectionery products. Among these, fruit gummies are widely
favored across different age groups due to their appealing texture and
flavor. This study aimed to evaluate the effects of replacing sucrose
with varying levels of stevia sweetener on the physicochemical,
textural, and sensory properties of strawberry-flavored gummy
desserts. Formulations were prepared by substituting sucrose with
stevia powder at 0%, 20%, 30%, 50%, 75%, and 100% (w/w) levels,
and evaluations were conducted on days 1 and 5 after production. The
results revealed that increasing stevia substitution significantly
affected all measured parameters (p<0.05). Moisture content
increased, while pH, Brix, total sugar content, and textural hardness
decreased in both time points. Additionally, sucrose reduction led to
a decrease in viscosity, which was partially compensated by higher
levels of stevia. Sensory analysis showed that the sample with 100%
stevia substitution consistently received the lowest acceptability
scores, whereas the samples containing 20% and 30% stevia were
rated favorably by the panelists. Based on these findings, partial
replacement of sucrose with stevia at 20-30% levels is recommended
for developing reduced-calorie gummy products with acceptable
quality attributes.
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