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Introduction

The consumption of milk and its products is considered as a main indicators of development of human societies. In
order to promote the health of children and provide the sufficient amount of calcium and nutrients and make the
consumption of these products attractive. Necessary measures should be taken to increase milk consumption in society
and increase the diversity of these products (Keshtkaran et al., 2013). Gelatin as one of the gelling agents used in dairy
desserts is a hydrocolloid with unique functional properties and has been used in various industries for a long time
(Karim & Bhat, 2008). Gelatin is extracted from the partial hydrolysis of skin collagen, white connective tissue, and
animal bones. One of the problems with using gelatin in dairy desserts is the instability at ambient temperature.
Therefore, it is necessary to evaluate the characteristics of other native hydrocolloids as an alternative. Tragacanth is a
dried gum secreted from several plant species and Iran is the largest exporter in the world. Structurally, the material is
regular, odorless and hard. It can be used in various food products. The simultaneous utilization of hydrocolloid
mixtures is used to create a synergistic property and to improve these products. Starch originated from a variety of
sources , including corn, rice, wheat, potatoes, cassava, bananas, and sorghum (Murphy, 2000) is used in the food
industry. Among the sources of starch production, wheat is cultivated in large quantities in Iran.

Materials and Methods

In this study, pasteurized milk was purchased from Salamat Dairy Products Company, gelatin made in Pakistan,
tragacanth gum and Gonabad wheat starch were purchased from Kian Shimi Company and sugar and vanilla were
purchased from confectionery stores located in Mashhad. Ingredients for dessert production include 80% milk, 10%
sugar, 0.1% vanilla, tragacanth gum at concentrations of 1.3%, 1%, and 0.7% and starch at concentrations of 3% , 2%,
and 1% by weight (powder selection) according to the method of Tarrega et al. 2004 with a slight modification. A
sample containing 1.5% gelatin was considered as a control sample. The mixture was heated to 90 ° C for 20 minutes,
stirring at medium speed. The samples were then placed in special containers and cooled to ambient temperature. Prior
to testing, the samples were refrigerated (4-5 ° C) for 24 hours. The samples were coded based on the concentration of
gum and starch (: T% of tragacanth gum and: S% of wheat starch).

Results and Discussion

The flow behavior in all dairy dessert samples was similar to the control and was pseudoplastic type. The Power
model was selected as the best model (R <98, RMSE> 1.6). As the concentrations of tragacanth gum and wheat starch
increased, the parameters of hardness, consistency, adhesion and adhesion strength increased significantly, and the
samples 0.7T2S, 0.7T3S and 1T, 1S had the same value in terms of all textural parameters. At constant concentration of
starch, with increasing tragacanth gum from 0.7% to 1.3%, the rate of syneresis of samples decreased from 0.34% to
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0.06% and at constant concentration of gum, with increasing concentration of wheat starch, Syneresis decreased
significantly from 0.34 to 0.24%. Increasing the shelf life of the samples naturally led to an increase in syneresis. In the
samples 0.7T3S, 1T3S, 1T2S, and 1.3T3S, the increase of syneresis occurred to a lesser extent.. According to the results
of analysis of variance, the effect of gum on zeta potential was very significant (p <0.05). Increasing the concentration
of hydrocolloids in most samples led to an increase in the amount of negative charge and zeta potential. In most
samples, at a constant concentration of tragacanth gum, with increasing the concentration of wheat starch from 1% to
3%, the span decreased, while at a constant concentration of starch, the increase in tragacanth gum from 0.7% 0 to 1.3%
led to increase the span. Among the dairy dessert samples, 5 dairy dessert samples include: 0.7T2S, 0.7T3S, 0.7T1S,
1T2S and 1.3T1S, were selected the best in terms of physical and rheological characteristics to the control sample. They
were more similar, selected and used for sensory evaluation. The results of comparing the mean of the data showed that
different concentrations of tragacanth gum and wheat starch had a significant effect on the sensory characteristics of the
samples including: color, flavor, sweetness, adhesion, gum state and overall acceptance (P> 0.05) and increasing the
concentration of tragacanth gum and wheat starch had no significant effect on other sensory properties (p> 0.05).

Conclusion
In general, due to the similarities of the physical, rheological and sensory properties of the treatment samples with
the control, 1S1T sample was selected as the most suitable sample to replace the sample containing gelatin.
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Aroma and taste b g jlac The intensity of the vanilla flavor that is released in the mouth during the var'1billa
consumption of dairy dessert
Appearance | jals _ilo Sged ghaw 2 0dd sdalie (Sl (jee O Slbroo dols
smoothness The degree of smoothness observed on the surface of the sample Mihan breakfast cream
. a X LUA>| . S . L?L‘l’ . .
Sweetness 5 > Bpan (b odd (plus] (e ) pwd (55l Aiged

Adhesiveness® S Ko

guminessyw b
mouth cover’ jlas g

Hardness” o

General *6‘5 Sy
acceptance

The sweetness felt during the consumption of dairy dessert
Spas (b (g ywd ) (St plus] oljee
The degree of stickiness in dairy dessert during consumption
old ) diges @y bl (el 5L 3590 9 e
The amount of force required to be able to swallow the sample in the mouth
il am s 3 diges jlosile (b &Y (e oyt
The maximum amount of the remaining layer of the sample in the mouth after
swallowing

o 55 3B b wiges USG5 i sl 290 g9y
The force required to change the shape of the sample or spoon it

Ol ) Elgil 4 s (1 o> 905 205 Sy
The final acceptance of dairy dessert sample compared to its commercial types

dairy dessert commercial

e gl el iy
Mihan cream cheese

O S al
Mihan cream cheese
Mihan cream cheese

Saly oo puis
Ramak local cheese
S b ()b digal
dairy dessert commercial

1 Color

2 Aroma and taste

3 Appearance smoothness
4 Sweetness

5 Adhesiveness

6 guminess

7 Oral coverage

8 Hardness

9 General acceptance
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Fig. 1- Flow behavior (relationship between apparent viscosity and cutting speed) of dairy dessert samples in the presence of

different percentages of Tragacanth gum and wheat starch with the control sample (1.5% gelatin) at a constant temperature
of 4°C, T of katira gum and S of wheat starch
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dopd <Y & /Y S rewo cdale Gl L asT S ol
VYW & WAA Gl G oS o)) s sladiges plo oo
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Table 2- Power law model parameters to describe the time-independent flow behavior of dairy dessert samples with different

percentages of Tragacanth gum and wheat starch at a constant temperature of 4°C

N aded () &ee ol No kP (Pa.sn) R? RMSE
Samples Gum Starch
concegtratlo (Z)
15G 0 0 0.25 +0.01 B¢ 43.71%5.5E 0.90 1.81
0.7T, 1S 0.7 1 0.29+ 0.008 27.18+0.21A 0.96 1.91
0.7T, 25 0.7 2 0.27 +0.005¢ 39.81 £1.71F 0.98 1.89
0.7T, 3S 0.7 3 0.25+0.05 B¢ 49.98 +0.86F 0.98 1.75
1T, 1S 1 1 0.36% 0.05* 41.5 +6.85F 0.96 1.07
1T, 2S 1 2 0.25 +0.008¢ 73.64 +5.67° 0.95 0.99
1T, 35 1 3 0.26 + 0.015C 89.26 +6.56° 0.98 0.93
1.3T, 1S 1.3 1 0.22 *./..C 74.35 +4.28P 0.94 1.06
1.3T, 2S 1.3 2 0.21%0.00¢ 157.28 +4.918 0.94 2.71
1.3T, 3S 1.3 3 0.20 £0.00° 168.85 +6.294 0.98 1.86
.Data in a column with different letters are significantly different from each other (p<0.05)
e 1S rowo clale ioliel anelis §l b clale o uoen O9uS Juo

o AjoSumy g oo (2l Sl b ealed 5 Rl 4
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7295 g 9o dnjgSumy il Cage Ao )3 g odd alwlis
oher o B, (Vélez-Ruiz et al, 2006) . Ke2 o
clale ol b as xS 558 50 (Tarrega et al., 2004)
al ilial S wd dged 0 ewS paled (i pAS dtwlis
as 03,5 )5 (Anbaranie et al., 2021) ,Sen ¢ Slyus
WjgSamg 9 S ekl OIS igye A feo clale 15 L
9 LjgSumrg GRIF > cdl (Rljdl puiS s J5 50 oigesS
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[(Javidi and Razavi., 2012) cuwls by e

odly & g o odaline ¥ Jodn 30 Juols zols 4 dogi b
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5 (100) wobes 25 b)) lp g8 Jao (RMSE<YIVY
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»jlm b g (Taziki Shams-abadi and Razavi, 2021, 1996
2 dged leidle bis g olilS G wpdy (55 386 (Ad
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V) sals dges > jguS palud 1T (P<+/40) D4 b Gxe
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Table 3- parameters of Casson model to describe the time-independent flow behavior of dairy dessert samples containing
different percentages of Tragacanth gum and wheat starch at a constant temperature of 4°C

‘69*3 K\ /) 1 b e Toc 2
Samples (/G)S;m (%) starch (Pa) ne (Pa-s) R RMSE
concentration
1.5G 0 0 76.24 +2.07 PF 0.06+0.00E 0.90 1.81
0.7T, 1S 0.7 1 54.94+ 2.11PF 0.07+0.00F 0.96 1.91
0.7T, 28 0.7 2 76.79 +3.31PF 0.08 +0.007F 0.98 1.89
0.7T, 3S 0.7 3 98.27+0.74¢ 0.11 +0.01P 0.98 1.75
1T,1S 1 ! 88.9+ 3.81P 0.12 +0.00°P 0.96 1.07
1T, 2S 1 2 139 +4.94°¢ 0.12 +0.0°P 0.95 0.99
1T, 3S 1 3 2423 +6.784 0.54 +£0.007A 0.98 0.93
13T,1S 1.3 1 126.85 +6/71¢ 0.07 £0.007 0.94 1.06
1.3T,2S 1.3 2 257.05+1.484 0.14 +0.008C¢ 0.94 2.71
1.3T,3S 1.3 3 203 +6.36"8 0.15 +£0.028 0.98 1.86
(P<0.05) seuds cglisie ;585 b (g blize yguo 4y iglite g > b ygien S5 (lodl
Data in a column with different letters are significantly different from each other (p<0.05)
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Table 4- Textural parameters of dairy dessert samples containing different percentages Tragacanth gum and wheat starch at
a constant temperature of 4°C

Cohesiveness

Wges &S (;;:fp awliis clals 'ée)lr‘jisj Consisten(jy Cohesi\feness Forc?
Samples Gum (/) starch (Pa) (MJ) lgd (MJ) Sxinnr dfr:-’
concentration (9) 5 s
1.5G 0 0 404.5+3.53P 19+0.48CE 4.65+1.15F 162.5+1.58¢€
0.7T, 1S 0.7 1 109.5+ 6.36%H 4.25+0.15" 2.2+0.1F 57.5+94.4P
0.7T, 2S 0.7 2 322+7.07" 13. 8 +0.2F 8.3+0.1¢P 201+38
0.7T, 3S 0.7 3 397.55+7.77F 18.25 +2.85CFF 8.35+0.05¢P 221.5+1.58
1T,1S 1 ! 138+ 7.075¢ 5.35 +0.75" 4.5+0.655F 103+1¢P
1T, 2S 1 2 376 +2.82F 12.1 £3.46 9.6+0.1¢P 147.5+2 5¢
1T, 3S 1 3 509.5 + 4,948 25.5+3.8° 11.05+0.358 356+3A
1.3T,1S 1.3 1 298 £7/07¢ 12.4 +0.5FC 7.65+0.25F 235.5+1.58
1.3T,2S 1.3 2 508+1.41¢ 21.7 +0.6ABC 11.8+0.5A8 395+2A
1.3T,3S 1.3 3 546 +4.247 25+0.6"B 12.4+0.00~ 389.5+0.54

(P<0.05) stzn it 18,05 b (6)bline & pg0 4 Siglite g o b (50 S sloedls
Data in a column with different letters are significantly different from each other (p<0.05)
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Table 5- Syneresis data of dairy dessert samples in the presence of different percentages of Tragacanth gum and wheat starch
at a constant temperature of 4°C

Samples () owo il wwlis cdale Day 1 Day 7 Dayl4
Wdiges S5 Gum concentration (2) starch Y 59 Y 59 V€ 59,
1.5G 0 0 0.34 +0.21 P 0.98+0.13PF 1.04+0.21F
0.7T, 1S 0.7 1 1.008+ 0.007¢ 8.22+0.02A 8.87+0.93~
0.7T, 2S 0.7 2 0.049+0.002°F 3.12+0.36° 3.11+0.21¢
0.7T, 3S 0.7 3 0.248+0.07° 0.644 +0.07°¢ 0.895+0.14FF
1T, 1S 1 1 4.2+ 091~ 4,34 +0.958 6.11+0.118
1T, 2S 1 2 0.14 +0.06° 0.98 +0.13P¢ 1.18+0.002P
1T, 3S 1 3 0.05 +0.07° 0.64 +0.2P 0.69+0.13FF
1.3T, 1S 13 1 1.047 +0/428 1.52 +0.76P 2.9+0.76¢
1.3T,2S 13 2 0.196+0.00° 0.248 +0.06F 0.346+0.06F
1.3T,3S 1.3 3 0.06 £0.07° 0.08+0.07F 0.099+0.00F

{(P<0.05) stzun it 18,05 b (6)bline & pg0 4 iglite g o b (50 S sloedls
Data in a column with different letters are significantly different from each other (p<0.05)
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Fig. 2- Zeta potential in dairy dessert samples with different percentages of katira gum and wheat starch with the control
sample (1.5% gelatin) at a constant temperature of 4°C, T of Tragacanth gum and S of wheat starch
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Table 6- Sensory evaluation results of dairy dessert samples containing different percentages of Tragacanth gum and wheat
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The data of a row with a different index are significantly different from each other (p<0.05). G gelatin, T Tragacanth gum and S
wheat starch
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