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Fig 2 Effect of different methods of hyaluronic
acid extraction on its content
(Values by different letters show significant
differences at 5% statistical level)
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Fig 4 Effect of different methods of hyaluronic
acid extraction on density
(Values by different letters show significant
differences at 5% statistical level)

O35 S SdSpe gl woary L s Sk )
HAU L s Sosaldyl Soay s Sog) bt

S sad S50 (6 i slass a5 50 54y Jlea=l ol

AL

L pes PH 20530 OF Jlis &0 5 avdonl i8S &yl b
S plagised 55 SLWBPH rassy ol 55 s sl LG
S 5 0Bl g 1 S 13 sl p el b s
SLS 5 abard Sople a5 L e AL 0 55 50
Fomb PH (U501 5 Snlaa) o 5 Cogr o3l 5550
b3 s e ote 16 HAA, HAE 65al 5
g ge Sl Bl sdes 5 gl lal 5 s Koo
355 ekl gladls 4 S ladenl daz 5l o las s
H (oo o5 S sSlS o cns sladd Jols
wrp BB Al e s e oS Lpde 5 B o
5 SIS [VA] 55wl 5l 0T s & 5 pH
5 S eadeal w5 a5 LS Ok (TIA) 0L
s 01 s w5 IS 0gus ek sbml
O Ol e [YE] das e ) aday 5 LapnSs
Sl s ol S Aty @iged s p A 55 Jaes PH
Slamial S ladenl S 3l pallt 4 e oS
OTAA) OLan 5 o8 b i ol plasil g3y 5o s
o SSHSs 5 bt S s Sy » PH G

OB LS sk ass s BB e Ll Jol
Ll ool [Yo] b il etal oy pes Ol5pH
Gosb 4 23 gmad 55 2l agh el Gk s
Bsad 3 adal oy S ladend Glyme (2l oS
ool Ol e ziy S (o5 4 S ke ¢/Y) HAE

il Gles dses ool PH B L o

7.8
7.6
7.4

A
B

7.2 A C
6.8 1
6.6 4
64 4
6.2 4

6 -
5.8

HAA HAE HAU

Extraction method

rH
-

Fig 3 Effect of different methods of hyaluronic
acid extraction on pH
(Values by different letters show significant
differences at 5% statistical level)
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Table 1 Effect of different methods of extraction on viscosity and color parameters

Attribute
Method Viscosity % * *
(pa.s'l) L a b
HAA 0.09 + 0.00A 16.6+2.11 B -0.15+£0.03A -0.27+0.01B
HAE 0.08 £ 1.05A 23744847 A -0.56 £ 0.24A -1.71£0.37C
HAU 0.11 + 0.85A 2321 +8.53 A -0.12 £0.05 A 0.9 +0.02A

Values by different letters are significantly different (P<0.05).
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1. Free radical scavenging activities


http://dx.doi.org/10.22034/FSCT.19.127.79
https://dorl.net/dor/20.1001.1.20088787.1401.19.127.11.4
https://fsct.modares.ac.ir/article-7-57418-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-12 ]

[ DOR: 20.1001.1.20088787.1401.19.127.11.4 ]

[ DOI: 10.22034/FSCT.19.127.79 ]

Ve _)ﬁjé_.ig\‘\ 092 AYV bJ\LA.:J

Il gl mbis 5 p sl s

2015. Different methods of Okra extraction.
The first national congress for the
development and promotion of agricultural
engineering and soil sciences in Iran [In
Persian].

[9] Keshani dokht, SH., Yarmand, M.S.,
Emam jomeh, Z. 2015. Optimization of gum
extraction conditions from Cordia myxa fruit
by ultrasonic method and investigation of
physicochemical properties. Thesis  for
fulfillment of M.Sc. degree in food science
and technology [In Persian].

[10] Ghobadi, E., Varidi, M., Varidi, M.J.,
Koochaki A. 2018. Fenugreek Seed Gum:
Optimization of extraction and evaluation of
antioxidant properties. Journal of Innovative
Food Technologies, 5(3):447-468 [In
Persian].

[11] Hassanpoor Amineh, A., Jooyandeh H.,
Hojati M., Nasehi B. 2016. Evaluation of
physicochemical and rheological gum
extracted from Malva Neglecta. Food
Technology and Nutrition, 15(2) [In Persian].

[12] Raiesi, F., Razavi, S. H., Hojjatoleslamy,
M., Mohammadian, M. 2014. Investigation
of extraction methods of rice bran in order to
using in the formulation of beverages.
Journal of Food Science and Technology,
42(11):9-18[In Persian].

[13] Sokouni Ravasan, M., and Asefi, N. 2017.
Extraction of okra plant gum and evaluation
of its physicochemical properties. Journal of
Food Industry Research, 28(4):31-43 [In
Persian].

[14] Hafsa, J., Chaouch, M.A., Charfeddine,
B., Rihouey, C., Limem, K., Le Cerf D.,
Sonia Rouatbi, S., Majdo, H. 2017. Effect of
ultrasonic degradation of hyaluronic acid
extracted from rooster comb on antioxidant
and antiglycation activities. Pharmaceutical
Biology, 55(1):156-163.

[15] Selyanin, M.A., Boykov, P.Y., Khabarov,
V.N., Polyak, F. 2015. Hyaluronic Acid:
Preparation, properties, application in
biology and medicine. 1 Ed.
ISBN:9781118633793.d0i:10.1002/9781118
695920

[16] Fotouhi Chahki, F., Jafarian, V.,
Aminzadeh, S., Tabandeh, F., Khodabandeh,
M. 2017. Investigation of the possibility of
production and increase of hyaluronic acid
by some GRAS bacteria. Thesis for a
master's degree in biology majoring in
biochemistry. Department of Biology,
Faculty of Science, Zanjan University.

AY

@LA -0

[1] Fatemi, H. 2000. Food Chemistry.
Enteshar Corporation Eds. 480pp. [In
Persian].

[2] Sakhvatizadeh, S., Sadeghzadehfar, SH.
2012. The effect of guar gum as a fat
substitution on some chemical and sensory
properties of low fat yogurt. Journal of
Innovation in Food Science and Technology,
2:29-38[In Persian].

[3] Pourzardosht, N., Rasace, M.J. 2017.
Improved yield of high molecular weight
hyaluronic acid production in a stable strain
of Streptococcus zooepidemicus via the
elimination of the hyaluronidase-encoding
gene. Molecular
Biotechnology.doi:10.1007/s12033-017-
0005-z

[4] Zakeria, A., Rasaeeb, M.J, Pourzardosht,
N. 2017. Enhanced hyaluronic acid
production in Streptococcus zooepidemicus
by over expressing HasA and molecular
weight control with Niacin and glucose.
Biotechnology Reports, 16:65-70.

[S] Hamad, G.M., Taha, T.H., Elsayed, E.,
Hafez, E.H., Sohaimy, S.E. 2017.
Physicochemical, molecular and functional
characteristics of hyaluronic acid as a
functional food. American Journal of Food
Technology, 12(2): 72-85.

[6] Martinez-puig, D., Moller, 1., Fernandez,
C., Chetrit, C. 2013. Efficacy of oral
administration of yoghurt supplemented with
a preparation containing hyaluronic acid
(Mobilee™) in adults with mild joint
discomfort: a randomized, double-blind,
placebo-controlled  intervention  study.
Mediterranean Journal of Nutrition and
Metabolism, 6:63-68

[7] Morina, D., Fernandez-Castillejo, S., Valls,
R.M., Anna Pedret, A., Taltavull, N., Romeu,
M., Giralt, M., Montero, M., Bernal, G.,
Faba, J., Pérez-Merino, L., Gonzalez, R.,
Casajuana, M.C., Rodriguez, A., Arola, L.,
Puiggrés, F., Moller, 1., Chetrit, C.,
Martinez-Puigf D. Sola R.  2018.
Effectiveness of a low-fat yoghurt
supplemented with rooster comb extract on
muscle strength in adults with mild knee pain
and mechanisms of action on muscle
regeneration. Food and
Function.doi:10.1039/C8FO00286J

[8] Dalili, R., Pirsa, S., Jahan goshayesh, T.


http://dx.doi.org/10.22034/FSCT.19.127.79
https://dorl.net/dor/20.1001.1.20088787.1401.19.127.11.4
https://fsct.modares.ac.ir/article-7-57418-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-12 ]

[ DOR: 20.1001.1.20088787.1401.19.127.11.4 ]

[ DOI: 10.22034/FSCT.19.127.79 ]

S5 P50 5 el S sla Shs anlie

O 5 ciilals b O s

sodium and potassium chloride salts and pH
on the properties of fenugreek seed gum.
Journal  of Food  Processing  and
Preservation, 1:49-64[In Persian].

[26] Heidari Delfard, F., Taghizadeh, M.,
Razavi, M.A. 2016. The effect of
temperature and soluble solids on the
physical-thermal properties of malt extract.
Iranian Journal of Food Science and
Technology Research, 12(5): 706-715[In
Persian].

[27] Mahrani, B., Barzegar, M., Sahari, M.,
Dehghani, H. 2004. Optimization of Iranian
flaxseed gum extraction by answer page

method.  Agricultural  Science  and
Technology and Natural Resources, 4:145-
155[In Persian].

[28] Sahoni R., Asefi N. 2017. Extraction of
gum from okra plant and study of its
physico-chemical properties. Journal of
Food Industry Research, 28(4):31-43[In
Persian].

[29] Mohammadzadeh Milani, J., Imam Juma,
Z., Safariy M., Hamedi, M. 2007.
Optimization of gum extraction conditions
from Ferula galbaniflua. Iranian Journal of
Agricultural  Sciences, 38(1):105-111[In
Persian].

[30] Maskan, M. Gogus, F. 2000. Effect of
sugar on their rheological properties of
sunflower oil-water emulsions. Journal of
Food Engineering, 43:173-177.

[31] Heidarizadeh, M., Mohammadi, CH.
2015. Investigation of the effect of metal
ions and pH on the stability of the dye
solution extracted from the skin of walnut
fruit (Juglans rigia). Iranian Journal of
Plant Physiology and Biochemistry, 1(1):77-
86 [In Persian].

[32] Garcia-Perez, F.J., Lario, Y., Fernandez-
Lopez, J., Sayas, E., Perez-Alvarez, A.,
Ozcan, T. Kurtuldu, O. 2014. Influence of
dietary fiber addition on the properties of
probiotic yogurt. International Journal of
Chemical Engineering and Applications,
5(5):78-84.

AA

[17] AOAC. 2007. Official methods of
analysis. Washington, DC: Association of
Official Analytical Chemists.

[18] Institute of Standards and Industrial .
Research of Iran. 1995. Determination of
density. ISIRI no. 638. 1st Revision, Karaj:
ISIRI [In Persian].

[19] Amiri Aghdaei, S., Aalami, M., Rezaei.
R. 2010. The influence of fleawort seed
hydrocolloid on physicochemical and
sensory characteristic of low fat yogurt.
Iranian Journal of Food Science and
Technology Research, 6(3): 209-201.

[20] Zamani, Z., Razavi, M.A., Amiri, M.
2020. Investigation of physic-mechanical
properties of  Urtica pilulifera  and
optimization of its gum extraction conditions
by response surface methodology. Journal of
Research and Innovation in Food Science
and Technology, 1(2):143-160[In Persian].

[21] Abdallah, M.M., Fernandeza, N., Matiasa,
A., Bronzea, M.R. 2020. Hyaluronic acid and
chondroitin ~ sulfate from marine and
terrestrial sources: Extraction and
purification methods. Carbohydrate
Polymers, 243:116441.
doi:10.1016/j.carbpol.2020.116441

[22] Ghasempour, Z., Alizadeh, M. Rezazad,
M. 2011. Optimization of probiotic yogurt
production containing Zedo gum. Electronic
Jjournal of food processing and preservation,
2(3):57-70.

[23] Zhou, C., Wang, Y., Ma, H., He, R. 2008.
Effect of ultrasonic degradation on in vitro
antioxidant activity of polysaccharides from
Porphyra yezoensis. Food Science and
Technology International, 14:479-486

[24] Cavalcanti, A.D.D., Melo, B.A.G,,
Oliveira, R.C., Santana, M.H.A. 2018.
Recovery and purity of high molar mass bio-
hyaluronic acid via precipitation strategies
modulated by pH and sodium chloride.
Applied Biochemistry and Biotechnology.
doi:10.1007/s12010-018-02935-6

[25] Arabi, T., Farhoosh R., Mohebbi, M.,
Golmohammadzadeh, SH. 2019. Effect of


http://dx.doi.org/10.22034/FSCT.19.127.79
https://dorl.net/dor/20.1001.1.20088787.1401.19.127.11.4
https://fsct.modares.ac.ir/article-7-57418-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-12 ]

[ DOR: 20.1001.1.20088787.1401.19.127.11.4 ]

[ DOI: 10.22034/FSCT.19.127.79 ]

JEFST No. 127, Vol. 19, September 2022

ABSTRACT

Iranian Journal of Food Science and Technology H

Homepage:www.fsct.modares.ir

Scientific Research

Comparison of physicochemical and rheological characteristics of
hyaluronic acid extracted from rooster comb using different

methods

Tabari Shahandasht, N.l, Bolandi, M. 2*, Rahmati, M. 3, Jafarisani, M. 4

1. PhD Student of Food Science and Technology, Islamic Azad University, Damghan Branch, Damghan, Iran.
2. Associate Professor of Food Science and technology, Islamic Azad University, Damghan Branch, Damghan,

Iran.

3. Department of Medical Biotechnology, School of Medicine, Shahroud University of Medical Sciences,

Shahroud, Iran.

4. School of Allied Medical Sciences, Shahroud University of Medical Sciences, Shahroud, Iran.

ARTICLE INFO

ABSTRACT

Article History:

Received 2021/ 11/26
Accepted 2022/ 06/ 27

Keywords:

Food enrichment,
Hyaluronic acid,
Hydrocolloid,
Osteoarthritis,
Rooster comb.

10.22034/FSCT.19.127.79
DOR: 20.1001.1.20088787.1401.19.127.11.4

*Corresponding Author E-Mail:
M.Bolandi@Damghaniau.ac.ir

Nowadays, conversion industries with the objective of reducing
production costs in the country are of great importance. On one hand,
considering the high amount of waste after poultry slaughter in Iran, on
the other hand, there are a lot of evidences related to the beneficial
effects of hyaluronic acid on human health, especially in the treatment
of joint diseases such as osteoarthritis. Many efforts have been carried
out to make the best usage of these wastes. Therefore, the purpose of
this study was to obtain the hyaluronic acid from rooster comb tissue
with suitable physicochemical and rheological properties to enrich
various foods, including dairy products. In this research, after the initial
preparation of rooster comb tissue, hyaluronic acid was extracted
through three methods using ultrasound waves-ethanol, physiological
serum- acetic acid and physiological serum-ethanol solvents. Then, the
physicochemical and rheological attributes of the acquired hyaluronic
acid were evaluated. Based on findings, the highest content of extracted
hyaluronic acid (4.2 mg/g) was determined in the presence of
physiological serum-ethanol solvents (P<0.05). Also, the hydrocolloid
was extracted through the mentioned method, had the highest brightness
(23.74) and the lowest pH (6.76) and density (810 kg/m®) (P<0.05).
However, the influence of different extraction methods on viscosity was
insignificant (P>0.05). Hence, the results of the present study showed
that the physiological serum-ethanol are an appropriate solvents for
extracting and purifying hyaluronic acid, which could be used as a
functional food additive.
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