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Introduction

Ice cream is a frozen product, which is obtained from milk by adding compounds such as sweeteners,
emulsifiers, stabilizers and flavoring agents. The structure of ice cream is a complex physicochemical system
composed of three phases: liquid, solid and gas. Scientific results have shown that there is a connection between
high fat consumption and cardiovascular diseases. Considering that ice cream is an almost fatty product and is
particularly popular among people in the society, there is a greater demand for consuming low-fat varieties of this
product. The food industry is also looking for new alternatives to minimize the negative effects of fat reduction on
quality of ice cream .Hydrocolloids, are carbohydrate-based fat substitutes, which can mimic the mouthfeel and
flow characteristics of fat cells due to their emulsifying and water binding capabilities. Eremurus luteus is one of
the rhizome plants belonging to the Asphodelaceae family, cultivated around the world, including Iran. Cerise root
gum is a new source of hydrocolloid with a glucose to mannose ratio of 1:1 to 1 from the family of glucomannans.
The intrinsic viscosity of this gum was measured as 6.32 and 6.35 dl/g according to Huggins and Kramer equations,
respectively, and it has the highest foam stability in concentrations of 0.2 to 0.5%. The rheological properties of
cerise root gum have proven its important role as a new thickener, stabilizer and foaming agent.

Materials and Methods

In this research, sterilized and homogenized milk (1.5% fat) from Mihan Dairy Industries Company, sterilized
and homogenized cream (25% fat) from Pegah Khorasan Dairy Industries Company, emulsifier 471 E from
Beldom Belgium Company, powdered skim milk from Pegah company.Sugar and vanilla from confectionery store.
Serish root gum was prepared according to the method of Salahi et al. (2021).

The amount of ingredients required for the normal sample (high-fat control) was determined based on primary
sources, including 10% fat, 11% fat-free milk solids, 12% sugar, 0.25% stabilizer, 0.15% emulsifier and 0.1%
vanilla. According to the definitions for reduced-fat ice cream, 75% fat reduction was made from the normal
sample (10% fat). In this regard, the investigated treatments were as follow: the amount of fat (2.5% fat: L), the
type of gum (SRG) and the concentration of gum (at four levels: 0.2, 0.3, 0.4, 0.5%) compared to the control
sample as high fat (10% fat: F).

First, the liquid ingredients, including milk and cream, were continuously stirred while heating up to a
maximum of 5 °C. After that, the mixture of solid materials (sugar, milk powder, gum, etc.) was added to the liquid
part and mixed with a stirrer for three minutes after dissolving thes solids. The resulting mixture was pasteurized
at 80°C for 25 seconds and homogenized with a homogenizer at 22,000 rpm for 1 minute and transferred to a
water, salt, and ice bath and cooled to 50°C. Then, it was kept in the refrigerator at a temperature of 5°C for 24
hours. Finally, the mixture was transferred to a non-continuous ice cream machine for 15 minutes for the freezing
stage, and the samples were poured into special containers with lids and coded, and placed in a freezer at -18 °C

©2025 The author(s). This is an open access article distributed under Creative Commons
Ev Attribution 4.0 International License (CC BY 4.0).

https://doi.org/10.22067/ifstrj.2025.89668.1363



mailto:mtaghizadeh@um.ac.ir
https://doi.org/10.%2022067/ifstrj.2025.89668.1363
https://doi.org/10.%2022067/ifstrj.2025.89668.1363
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22067/ifstrj.2025.89668.1363
https://orcid.org/0000-0001-5960-8633
https://ifstrj.um.ac.ir/

VEoF ool 15 ¥ oyl YY) ol oyl 0 qolio g pole sloddols dspis Yoo

for at least 24 hours.

Results and Discussion

By adding gum and increasing its concentration, the amount of apparent viscosity, consistency coefficient,
yield stress, plastic viscosity, textural characteristics (hardness, adhesion, continuity and apparent modulus of
elasticity) increased. In the sensory evaluation section, the characteristics of creaminess, sweetness, viscosity,
roughness, coldness and hardness were evaluated by transient dominant sensation test and these changes were
significant in most cases. Sample containing 0.3% gum had the highest overall acceptance after the control sample
compared to other samples. The results showed that these variables have the ability to simulate rheological
properties (apparent viscosity, consistency coefficient, yield stress and plastic viscosity), melting speed and
sensory characteristics such as creaminess, roughness, cryogenicity, viscosity, hardness and overall acceptance of
the control sample with high fat as effective factors on the texture production process and the mouthfeel of the
product in low-fat ice creams. On the other hand, due to the absence of significant differences between the data
obtained from the pH and dry matter measurement tests, the applicability of Serish gum can be confirmed as a fat
substitute.

Conclusion

The examined samples all showed the loosening behavior with cutting. In the sample containing 0.2% gum,
the melting speed increased (from 0.32 to 0.39), also with the increase in the amount of gum in the samples, the
freezing temperature decreased by one degree Celsius (from39.4 to 39.5). Overall acceptance, pH and dry matter
did not change significantly, which indicates the usefulness and applicability of this method. Also, regarding the
rheological characteristics, the highest consistency coefficient in the 0.5% gum sample was 2.2605, similarly, the
highest yield stress was in 0.5% gum sample and was 6.7076 pa. Similarly, the highest amount of Plastic viscosity
and apparent viscosity belonged to the sample containing 0.5% gum. It was also shown that in the rheological
characteristics, with the increase in the amount of gum in the samples, the amount of the relevant parameter
increased significantly, and in all these parameters, sample containing 0.2% showed a lower amount than the
control sample.
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Table 2- The dry matter of the ice cream mixture as a function of different concentrations of gum
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Table 3- pH of ice cream mixture as a function of different gum concentration
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Fig. 1. The melting speed of the ice cream samples of the title as a function of the different percentages of the root gum in
comparison with the high-fat control sample
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Table 4- Data related to general acceptance test under the influence of independent treatment of gum concentration
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7.17°
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Fig. 2. Changes in the apparent viscosity of the low-fat ice cream mix samples containing different percentages of Eremurus
root gum compared to the control (high-fat) sample at a temperature of 5+5 °C
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Table 5- Values of explanation coefficient (R%) and root mean square error (RMSE) of rheological models

Sample code Herschel Barkley Bingham
digod 95 oly ol U S 2 Pl B
RMSE R? RMSE R? RMSE R? RMSE R?
Control 0.1641 09997 0.0743 0.9999 1.2875 0.9815 0.7329 0.9941
0.2%SRG 0.4865 0.9998 0.0657 0.9999 0.7570 0.9875 0.4221 0.9961
0.3%SRG 0.3490 0.9992 0.1379 0.9998 19550 09724 0.7391 0.9902
0.4%SRG 0.3779 09992 0.1223 09999 22725 09705 1.3490 0.9896
0.5%SRG 0.5822 0.9989 0.1696 0.9999 33725 0.9640 1.0015 0.9938
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Table 6- Power model parameters for ice cream mix as a function of different gum percentages

Sample code R? K,(pa.s™) n,(-)
diges oS

Average Standard Average Standard

oSl deviation il deviation

sloe 1ol Sloo 1ol
Control 0.9997 1.2344b 0.046 0.6703? 0.004
0.2%SRG 0.9998 0.3472°¢ 0.061 0.7190¢ 0.009
0.3%SRG 0.9991 1.1535? 0.113 0.6341°¢ 0.057
0.4%SRG 0.9992 1.4255% 0.171 0.6175°¢ 0.012
0.5%SRG 0.9989 2.2605% 0.206 0.56044 0.011
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Table 7- Casson model parameters for ice cream mixes as a function of different gum percentages

Sample code
sigos S Toc (Pa) uc(Pa.s)
Average Standard deviation Average Standard deviation
Sk Yoo Bl oSk o Gl

Control 0.9941 3.0676% 0.171 0.0596°¢ 0.002
0.2%SRG 0.9961 0.8154¢ 0.155 0.0450¢ 0.035
0.3%SRG 0.9902 2.9902° 0.303 0.675b¢ 0.002
04%SRG  0.9896 3.7080" 0.453 0.0742b 0.074
05%SRG 0.9938 6.7076% 0.045 0.0954¢ 0.091

()l‘w 0) Qyo)‘] )90 L;Lm)la.,}‘ uL\A u,\ibo A ldo &95 k_é9)> (PEOOS) Cal )bg'\_u M| pie oJ;.tz:.)L')UAJ UL.&: n_§5)>
Letters show significancy (same letters indicate no significant difference) lowercase letters show compare means

&9l g5 dilo) WS o 3bul 1) psllas Slad wlus! iaS b >
(lapw &owo Juopd <Y/ L aals Gges ply > Gioyw 74/
Jae b 3il b cnlply (SZCZESNIAK & Kahn, 1984)
Yiois] gy oo 7010 ool i Ol 08 b 5 Vsl
Caolyla 1y Sl Glusgas oy Joslls

9 SUm ) oopp Ol a3l e cwp ol
O9h b iy )y b jo (Poursani et al., 2021) f,Sen
SEEN GV ]y (Shy cnl e 0268 5 Cpes
Goff & Davidson, ) :yguwigh ¢ BB i)l b .05,S" (5,158
s sdiged sl olgs o6 3 (N) Gl )18 el (1992
Sl w5)+ OFFD o Lo adllas 3 eyl ol il <Y dgus
Cawddy o oy 2o )d+ [V (ol diges) + /YA g (i puw Juo )3+ /D
Poursani et al., ) cusly caglio ;i oyl slaasl b a8 ol
(2021

Pl ps

9 2l dlge joSumg b i gl G)be plE oo
LI (Aziz et al., 2018) cul syols aujsSuws SHp pasls
4 bgryo cplgd oy o Casl ] (6,0l ey b o gles
) Sy el dn ey bl sl i byl glaels
sl (Poursani et al., 2021) 545 0 (5 puSojl8l jasuie oy
030l plod oy ol 0B K cups (N=1) (g Vb
el (23 dlge oSy cule e ln Sl 9 398e
38 b anjsSuny Sy pasld Slge cops il Grizen
(Rao et al., 2010) wsb

(i ABel A s gews 2958 b a5 o ol mls
Sl ps ol e b o Gl 6yl ine gt plg o po

ol b8, pedla

ol 5By pasls 7= k(D)™ gl o9l dble > 1 g
Vs glyr 9 NS oy b oo L Vs 5 g 39 oo 0desl
Y Joda N Glde 4 dagl I N> 1 Gy b odigslade
iz losoyd b (i Wit sbadiges Gbyx )L8) (el
o e Mo (35 )18 dunlie 3)90 alS diged g iy Aily) Gouo
Dl goo 103 Jido dx ym e hlojl 3)50 (sladiges )3 oS 205
ol )8y padls jluie (3oyd oIV diges > ) M Gl
FrS N lbe &2 e (g & Canlize (py cpl &S L JalS
s o b o] Oglis g 039 5 SaoMgdgw Jlw H8, sl
Sged o ) Gl e Rl J g (nl > o el it
35 M Gyt iy b odigd S b i Jl3) (1o)y <Y
J(Salahi et al., 2022)

adls jo (Salahietal., 2022) 4, Sen 5 (>N jobyua
oy S 290 it ) Vogk Jde iy ) Geo (595
ol ol (i ol nly iy sy goo cpl (Sb 2 )BS,
2 OlY Jhe rizmen 38 A8l 59y 48y Jre (] ) e Goe
Ol glyz S8y Jl (B8 Ceog ol sl (D € 0dgie
Sl oewlS Jio ol e &5 Jbsys (Salahi et al., 2022) aas .
dgdie ol [y Setdly 4L jeSimy cus s (IS
OhSen g (gy0d (oliw Ly e 5> (POursani et al., 2021)
&owo (538 b ety ol b ol ol (Saghaei et al., 2014)
oS ggody widygl Cawds (Lo/F B /1Y) i sladiges 4 (2L
8L el e Glise (Il S 4 by a3 LS

Nolade b geo 5ol slaslone 4 295 00 415 £geome)d
ly G Sy ol & 28 o0 0bml (23 e 3 3 it
by padld gyl Ay jgSnng Jlio)d Cuns Cgllae 0115 B paa


file:///C:/Users/homaservices.ir/Downloads/1363-taghizadeh%20(Repaired).docx%23salahi_2022
file:///C:/Users/homaservices.ir/Downloads/1363-taghizadeh%20(Repaired).docx%23Poursani_2021
file:///C:/Users/homaservices.ir/Downloads/1363-taghizadeh%20(Repaired).docx%23Poursani_2021
file:///C:/Users/homaservices.ir/Downloads/1363-taghizadeh%20(Repaired).docx%23Poursani_2021
file:///C:/Users/homaservices.ir/Downloads/1363-taghizadeh%20(Repaired).docx%23Poursani_2021
file:///C:/Users/homaservices.ir/Downloads/1363-taghizadeh%20(Repaired).docx%23Poursani_2021

VEoF 010,35 1F 0,led ) als oyl pf (210 @los g pole slotidgs arpis YV o

oSyl 9438l b &S 55,8 45,155 ((Alghuna et al., 2015) b ply iy o o gawo duoyd +/D (5ol diged g Al diges
Gb xe Gygody plod Cups Hlade o iy 4 (llegS olS Sbus ly &owo (99380 b plod o s jlade (138l gy Y/IVED 4 V/VYYS
2SIl ol lapgmYgep (alos 38 sdabis (l)lSen by QA5 plp ) (e Wb oo el & 2D Cod oy
& S plg5 a3ls (VL palhe g5 Zotsh sMsSapkn S g )3 dgrge ol b g b o JsSlge o) 35 Cuoglie

.(Alghuna etal., 2015) Sy o.\;.:S)]J.g,Lg 09 LSL“’QWY?)-.Q Qb&a.m 9 439:2” Cl:.u}l) Oaed yd g.\;.ifun ) 1) B i J)

Qo B8 Jaald
Flow behavior index

i 0/6 !—_—__!\!r -

Flow behavior index
]
=
S,
-

Control 0.2% SRG 0.3% SRG 0.4% SRG 0.5% SRG

bl s
Concentration

Gowo Gilido (S 3 | (MU Glgisdr i gratuel Gl U8, (ad Lo sk Y JSS
Fig. 2. Change in the flow behavior index of ice cream mixes as a function of different percentages of gum
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Table 8- Apparent viscosity at cutting speed of 50 s~! and temperature of 5 degrees Celsius of ice cream mixture as a

Apparent viscosity (Pa.s) Standard deviation
S 2L & ey Slre Sl il
Control 0.2457¢ 0.1221
0.2%SRG 0.1562¢ 0.2456
0.3%SRG 0.3941°¢ 0.1423
0.4%SRG 0.4284b 0.313
0.5%SRG 0.64542 0.201

function of different gum concentrations
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Fig. 6. Changes in apparent viscosity as a function of different percentages of gum
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