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Table 1 The physicochemical properties of ingredients used in ice cream formulation

Sample Fat (%) Dry matter (%) Protein (%) Moisture content (%)
Cream 30 6.3 3 63.7
Milk 1.5 9 20 89.5
Milk powder 0.01 97 31 3
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Table 2 Physicochemical properties of ice cream samples containing konjac”

Sample Acidity pH Dry matter (%) Rigieslglrrllgc o Fat

Control 0.127 ° 6.54™ 63.46° 45.387 5.10°
0.2% 0.129° 6.61° 63.86° 47.33° 5.23°
0.4% 0.132° 6.52° 65.63° 56.21° 5.13¢
0.6% 0.130° 6.47° 66.63° 63.83° 5.30°

*Different alphabets in every column are indicative of existence of a significant difference at probability level of
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Figl Viscosity versus shear rate of ice cream
samples at different konjac percents
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Fig 2 Shear stress versus shear rate of ice cream
samples at different konjac percents
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Table 3 Power law parameters of ice cream samples containing konjac

Sample Flow index Consistency R?
behavior (n) coefficient (k)

Control 0.825 0.18 0.99

0.2% 0.614 1.31 0.99

0.4% 0.406 10.16 0.99

0.6% 0.448 17.08 0.98

Table 4 Herschel - Bulkley parameters of ice cream samples containing konjac
Flow index Consist Yield St
Sample behavior onsistency ¢ Tess R’

(Dimensionless) coefficient (Pa.S") (Pa)

Control 0.866 0.259 0.99
0.2% 0.755 2.340 0.99
0.4% 0.469 6.911 0.99

* * *

0.6%
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Table 5 Sensorial properties of ice cream samples containing konjac”

Sample Flavor Texture Melting rate acceFE)(t)etlZlili ty Coldness

Control 8.35+0.08° 5.48+0.12° 9.12+0.08" 6.0.6+0.22° 9.01+0.08"
0.2% 8.31+0.07° 6.76+0.18° 9.0140.22° 7.05+0.18° 7.12+0.08°
0.4% 7.28+0.01° 8.11+0.22° 6.22+0.35° 7.10+£0.28° 6.24+0.08°
0.6% 7.13£0.21° 8.12+0.36" 4.19+0.98° 9.22+0.33° 5.35+0.08¢

*Different alphabets in every column are indicative of existence of a significant difference at probability level of


http://dx.doi.org/10.52547/fsct.19.123.93
https://dorl.net/dor/20.1001.1.20088787.1401.19.123.26.1
https://fsct.modares.ac.ir/article-7-57900-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-06-01 ]

[ DOR: 20.1001.1.20088787.1401.19.123.26.1 ]

[ DOI: 10.52547/fsct.19.123.93 ]

\i'\ Cnni.é,?.i;‘)‘ ‘\ﬂ e)j} c\YY‘ O‘)Lmi’

Olpl e mlo 5 o sl o

SbuS e Ll L it (6ls 500 opd et
odss 0 Jydor 3 &S shailen colg 5o 0l LA LaS
sdalin s 5VL S 5y (SwS Ol (I3 L oo sl
b g0 dan IS 50 ssie sdalie & shilea Al
by BB dals wsad b5 (V51 i) oo oYL A s

26 xS et

4 S8 QUL S 518 055531 5l ey G o2l 5

3 bt sSSP, sl S e DY g0
Ol gl .23 8 13 anllas 3550 Wl o Sl g
WSS do s G K Aoy (il L S sl

Sle €gas > b 4 uslie 5 S esle canjsSs s
SSP5 Gl el s prames (3L Rl s
Sy jarls (Shes clls il L g,tfws sls oL

S oy gl 3L SR pl g Ll 2alS Ol
elod (355 Bld 4ol 0L Ol 3l s (S35 555
sadls b e Sl L ek ph 13, (5l s 4 ges
ool 4 a5 L s Saedl g0 g sl 6l

Olys o SIL Ja,m 5 0155 056 Gla dis (5l sl
Sl Ol Sl gle osls o 5 (5l Jie e
Bl L iz (o 3l LS el s 4 il s
(AL a3 s) S5 Sleosat il
53040 23 Lo (3L ek (s 15l B 8
%5 sl ol @l 4 ar g bandly pne 3 1 Olas
bl Olgien 3050 250 gt Sla W ged S 200

s ol o Sl Olge 4 |y SbeS 5 08

@UA—O

[1] Goff, H.D. (2008). 65 Years of ice cream
science. International dairy journal, 18(7):
754-758.

[2] Sahin, C. and Ozdemir, F. (2007). Effect of
some hydrocolloids on the serum separation
of different formulated ketchups. Journal of
Food Engineering, 81: 437- 446.

[3] BahramParvar, M. and Mazaheri Tehrani,
M. (2011). Application and functions of
stabilizers in ice cream. Food Reviews
International, 27: 389-407.

[4] Razavi, S.M.A., Habibi, M.B. and

305 s g Slaslrs s 1) Cenl o il e
onb b Sl Sl VL clale b gla wsed [T ]

4 Ol |y s et Vet (V) IS82) s S sl 1, s 5
53 d5mse jame DS 5L Jlail L Sbes LUl s
1> Coed (P Y pe

@ 83 bl Olas s o 4 prn D352 0 53
Slead Gl gl S s 5l ke O o oS LT o 355
Ol Ly ooyl ddlin gy 53 555 50 2 Mo 5 Olas
@l b 2 [N] il B e o VL ol colis
Chle Il L (6 m s (Y S 55 el esls 0L
LY ) OLen 5 s n plog 2500 My als Sbs
e S50 S s fras il sl 00 )
g0 L5355 Ol ¢ (631t 5 8L romo b e 5 ke

5 RIS (6 A0S (63 DS R an Sy Sbls sl
Gl SV se b 3 ol b O il 4 1) sdaline oyl
31y Cod Sl by S 05101 JalS a3 5 S
4]

b b S Sl s sl Jlen S 3 Sles (5

S S LS ssiae eleal Olas 3 b @ g0l O
e U5 b Jlasl Gy b 5l s oS HIL S ol
©la Jly S o311 2alS 5 a3 sy SRl el o
Ol LI Y ] Wpie e ol il a3 s &=

213 0L g g g0 opl 8L Rl 1 3L (5 slael (Sbs
Sl b csllas o S 5 2ol cldly o 4 S
S8 (V) OLKes 5 e S 5 LS aal b s L
O 25 3l S sk gl L oS 55 Ao 0/ B /Y
LFY] s 505 el B e

Al S ks e a5 Olas 3 0 O e
s el 3 .,\;i;f@u@,ubdu;\uuw.
WS s Gl Go b Sl e Qg Y sa B 50 25 g
] s Ks 0las s s 0 O e e J2alS sl
sy oS5 glab 035 s5deen b o Ol 215
el sl L s 2alS 1 Ll o310l i (sla Jly S
Lre s 7o 7] )38 I e Gl 2 Ol 55 o
iS5l L GBI S sl DL LSl Shags s
Sl 5l S Olas 3 it 003 O Co o SlowS

:UIQIJ\JL«S‘:MJMQIQ)\J} Ju:.j\ o


http://dx.doi.org/10.52547/fsct.19.123.93
https://dorl.net/dor/20.1001.1.20088787.1401.19.123.26.1
https://fsct.modares.ac.ir/article-7-57900-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-06-01 ]

[ DOR: 20.1001.1.20088787.1401.19.123.26.1 ]

[ DOI: 10.52547/fsct.19.123.93 ]

g B bt S50 e (S

OLSLE Comm 5 e o e

sizes on the meltdown of ice cream. Journal
of Dairy Science, 84, 31-37.

[16] ElC0Nagar, G., Clowes, G., Tudori &, ,
Kuri, V. and Br nnan, S. ( 2002).
Rheological quality and stability of yog[ice
cream with added inulin. [International
Journal of Dairy Technology,55 (2):89 -93 .

[17] Guven, M., and Karaca, O. B. (2002). The
effects of varying sugar content and fruit
concentration the physical properties of
vanilla and fruit ice cream type frozen
yogurt. [International Journal of Dairy
Technology, 55(1):27-31.

[18] Muse, M. R. and Hartel, R. W. (2004). Ice
cream structural elements that affect melting
rate and hardness. Journal of Dairy Science,
87(1),1 - 10.

[19] BahramParvar, M., Haddad Khodaparast,
M. H. and Razavi, S. M. A. (2009). The
effect of Lallemantia royleana (Balangu)
seed, palmate-tuber salep and
carboxymethylcellulose  gums on  the
physiochemical and sensory properties of
typical soft ice cream. International Journal
of Dairy Technology, 62, 571-576

[20] Marshall, R.T. and Goff, D., 2003.
Formulating and manufacturing ice cream
and other frozen desserts. Food technology.
57(3),32-44.

[21] Adapa, S., Schmidt, K. A., Jeon, L. J.,
Herald, T. J. and Flores, R. A. (2000).
Mechanisms of ice crystallization and
recrystallization in ice cream: a review. Food
Reviews International, 16(3): 259-271.

[22] Herrera, M.L., M'Cann, J.1., Ferrero, C.,
Hagiwara, T., Zaritzky, N.E., and Hartel,
R.W. (2007). Thermal, mechanical, and
molecular relaxation properties of frozen
sucrose and fructose solutions containing
hydrocolloids. Food Biophysics, 2: 20-28.

[23] Tiwari, A., Sharma, H. K., Kumar, N., &
Kaur, M. (2015). The effect of inulin as a fat
replacer on the quality of low[Jfat ice cream.
International Journal of Dairy Technology,
68(3): 374-380 .

[24] Dogan, M., Kayacier, A., Toker, O.S.,
Yilmaz, M.T. and Karaman, S. (2013).
Steady, Dynamic, Creep, and Recovery
Analysis of Ice Cream Mixes Added with
Different Concentrations of Xanthan Gum.
Food Bioprocess Technology, 6: 1420—-1433.

[25] Minhas, K.S., Sidhu, J.S., Mudahar, G.S.
and Singh, A.K. (2002). Flow behavior
characteristics of ice cream mix made with
buffalo milk and various stabilizers. Plant

AKA}

Nayebzadeh, K. (2011). Effect of dairy
substituents and stabilizers on chemical and
physical properties of soy ice cream (Parvin).
Iranian Journal of Agricultural Sciences,
32(3): 615-624.

[5] Mahrooghi, M., Ghods Rohani, M. and
Rashidi, H. (2017). The Effects of
Hydrocolloids (Konjac & Xanthan) on
Textural Properties of Spreadable Process
Cheese. Journal of Food Science and
Technology, 68 (14): 293-306.

[6] Dai, S., Corke, H. and Shah, N.P. (2016).
Utilization of konjac glucomannan as a fat
replacer in low-fat and skimmed yogurt.
Journal of Dairy Science, 99:1-12.

[7] Felix da Silva, D., de Souza Ferreira, S.,
Luciano Bruschi, M., Britten, M. and
Matumoto-Pintro, P.T. (2016). Effect of
commercial konjac glucomannan and konjac
flours on textural, rheological and
microstructural — properties of low fat
processed cheese. Food Hydrocolloids, 60:
308-316.

[8] Akalin, A. and Erisir, D. (2008). Effects of
Inulin and Oligofructose on the Rheological
Characteristics and  Probiotic ~ Culture
Survival in Low-Fat Probiotic Ice Cream.
Food Microbiology and Safety, 4: 184-188.

[9] AOAC.2005. Official methods of analysis.
16th Edn. Association of official analytical
chemists. Washington DC, USA.

[10] Mahdeian, E. and Mazaheri Tehrani, M.
(2011). Optimization of Process Condition
and Formulation of Soy-cow Milk Mix for
Probiotic Yoghurt ice cream Production.
PhD thesis. Ferdowsi University of Mashhad
Faculty of Agriculture.

[11] Moeenfard, M. and Tehrani, M. (2008).
Effect of Some Stabilizers on the
Physicochemical and Sensory Properties of
Ice Cream Type Frozen Yogurt. American-
Eurasian, Agric and Envirinment Science, 4.
584-589.

[12] Marshall, R. T., Goff, H. D. and Hartel,
R. W. (2012). Ice Cream. Springer.

[13] Goff, H. D. and Hartel, R. W. (2013). Ice
Cream. Springer Science & Business Media.
[14] Tobin, J., Fitzsimons, S.M., Kelly, A.L.
and Fenelon, M. (2011). The effect of native
and modified konjac on the physical
attributes of pasteurized and UHT-treated
skim milk. International Dairy Journal, 790-

797.

[15] Koxholt, M. M. R., Eisenmann, B. and

Hinrichst, J. (2001). Effect of the fat globule


http://dx.doi.org/10.52547/fsct.19.123.93
https://dorl.net/dor/20.1001.1.20088787.1401.19.123.26.1
https://fsct.modares.ac.ir/article-7-57900-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-06-01 ]

[ DOR: 20.1001.1.20088787.1401.19.123.26.1 ]

[ DOI: 10.52547/fsct.19.123.93 ]

\i'\ Cn.i.é,:{}‘)‘ ‘\ﬂ e)j} c\YY‘ O‘)Lmi’

Olpl 2HE mlo 5 sl dle

black tea or herbal teas and effect of
flavoring on the sensory properties of ice
cream. Food and Bioprocess Technology,
5(8), 3159-3169.

[31] Clarke, C. (2004). The Science of ice
cream. The Royal Society of Chemistry, 38-
59.

[32] Soukoulis, C., Rontogianni, E. and Tzia,
C. (2010). Contribution of thermal,
rheological and physical measurements to
the determination of sensorially perceived
quality of ice cream containing bulk
sweeteners. Journal of Food Engineering,
100: 634-641.

[33] Chang, Y. and Hartel, R.W. (2002).
Stability of air cells in ice cream during
hardening and storage. Journal of Food
Engineering, 55 (1): 59-70.

[34] Granger, C., Langendorft, V., Renouf, N.,
Barey, P. and Cansell, M. (2004). Short
Communication: Impact of Formulation on
Ice Cream Microstructures: An Oscillation
Thermo-Rheometry Study. Dairy Science,
87: 810-812.

VY

Foods for Human Nutrition, 57: 25-40.

[26] Javidi, F., Razavi, S.M.A., Fatanch
Behrouzian, F. and Alghooneh, A. (2016).
The influence of basil seed gum, guar gum
and their blend on the rheological, physical
and sensory properties of low-fat ice cream.
Food Hydrocolloids, 52:625-633.

[27] Missaire, F., Qiu, C-G. and Rao, M.A.
(1990). Yield stress of structured and
unstructured food suspensions. Journal of
Texture Studies, 21(4): 479-490

[28] Emadzadeh, B., Razavi, S.M.A. and
Nassiri Mahallati, M. (2012). Effects of Fat
Replacers and Sweeteners on the Time-
Dependent Rheological Characteristics and
Emulsion Stability of Low-Calorie Pistachio
Butter: A Response Surface Methodology.
Food and Bioprocess Technology, 5:1581-
1591

[29] Soukoulis, C., Chandrinos, I. and Tzia, C.
(2008). Study of the functionality of selected
hydrocolloids and their blends with K-
carrageenan on storage quality of vanilla ice
cream. LWT-Food Science and Technology,
41: 1816-1827.

[30] Karaman, S. and Kayacier, A. (2012).
Rheology of ice cream mix flavored with


http://dx.doi.org/10.52547/fsct.19.123.93
https://dorl.net/dor/20.1001.1.20088787.1401.19.123.26.1
https://fsct.modares.ac.ir/article-7-57900-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-06-01 ]

[ DOR: 20.1001.1.20088787.1401.19.123.26.1 ]

[ DOI: 10.52547/fsct.19.123.93 ]

JEST No. 123, Vol. 19, May 2022 ABSTRACT
Iranian Journal of Food Science and Technology 3
L]

Homepage:www.fsct.modares.ir ‘*4";:;,:;1::;:;:"’

Scientific Research

Physicochemical, Textural, Sensorial and Functional Properties
of Ice Cream Containing Glucomannan Konjac as Stabilizer

Alaee, M. 1, Karazhiyan, H. r

1. Department of Food Science and Technology, Torbat-e Heydarieh Branch, Islamic Azad University, Torbat-e

Heydarieh, Iran.

ARTICLE INFO

ABSTRACT

Article History:

Received 2021/ 12/ 14
Accepted 2022/ 01/ 21

Keywords:

Konjac Hydrocolloid,
Ice cream,

Consistency coefficient,
Flow index behaviour .

10.52547/fsct.19.123.93
DOR: 20.1001.1.20088787.1401.19.123.11.6

*Corresponding Author E-Mail:
Hojjat Karazhiyan@yahoo.com

Hydrocolloid stabilizers have the potential to produce high viscosity
products at low concentrations. Due to their unique functionalities these
products are widely used in food process industry. In current research the
effects of different concentrations of Glucomannan Konjac (different levels
of 0.2, 0.4, 0.6%) were evaluated on physical properties including pH,
acidity, fat, total solids and melting resistance, sensorial characteristics and
rheological properties of ice cream including flow behaviour and fitting
with famous rheological models. The results revealed that viscosity, total
solids and melting properties had direct relation with konjac substitution
level. All substitution levels lead in significant increase in viscosity. The
lowest resistance to melting and the highest total solid contents was related
to the highest konjac concentration. Consistency coefficient increased and
flow index behaviour decreased, With increasing konjac level up to 0.6%.
Power law and Herschel-Bulkley models were successfully fitted with the
rheological parameters. Yield stress significantly increased with increasing
level of stabilizer. These improvement in rheological behaviour is
attributed to the presence of high molecular weight components that have
the potential to maintain water. Control sample gained the lowest score in
sensorial evaluations.
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