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Table 1 The effect of okra flour and gum on ash, protein and antioxidant activity of sponge cake

Treatments Ash (%) Protein (%)  Antioxidant activity (%)
Okra Flour Okra gum

0 0 0.52+0.04° 7.840.4° 5.78+1.65°
0 25 0.57+0.09° 7.4+0.6° 5.91+1.94°
0 5 0.54+0.07° 7.540.2¢ 5.69+1.63°
15 0 0.97+0.03° 8.8+0.1° 37.62+4.05°
15 2.5 0.99+0.06" 8.5+0.7° 35.70+1.77°
15 5 1.0440.09° 8.4+0.9° 37.46+2.59°
30 0 1.35+0.04° 9.7+0.2° 49.21+2.78°
30 25 1.3240.02° 9.9+0.6 49.80+2.29°
30 5 1.40+0.02° 10.2+0.5° 48.60+3.31°

Different letters in each column represent significant difference from one another (p< 0.05).
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Table 2 The effect of okra flour and gum on moisture of sponge cake during 2 weeks.
Treatments Moisture(%)
Okra Flour  Okra gum 2 hours 1 Week 2 Weeks
0 0 16.2+0.5° 13.8+0.9° 11.2£0.4°
0 2.5 17.9+0.2¢ 16.1+0.7¢ 14.740.2°
0 5 21.7+0.2° 18.740.3% 18.5+0.2°
15 0 17.1+0.5¢ 15.7+0.2¢ 14.240.2°
15 2.5 18.9+0.2° 17.9+0.7° 14.940.5°
15 5 22.7+0.7° 22.3+0.9° 19.1+0.7°
30 0 17.8+0.4¢ 17.140.2° 15.340.2°
30 2.5 22.4+0.2° 20.1+0.2° 18.7+0.4
30 5 24.6+0.6° 21.9+0.2° 19.24+0.2°

Different letters in each column represent significant difference from one another (p< 0.05).
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Table 3 The effect of okra flour and gum on specific volume and porosity of sponge cake

Treatments Specific volume (cm’/g) .
Okra Flour Okra gum ¢ Porosity(%)
0 0 2.2+0.2¢ 20.6+0.2
0 2.5 3.240.5° 24.140.7
0 5 2.4+0.3¢ 20.4+0.5
15 0 3.140.2° 23.941.2
15 2.5 5.240.7° 31.840.9
15 5 4.4+0.2° 27.240.9
30 0 5.540.2° 31.540.2
30 2.5 3.240.2° 24.240.7
30 5 2.1+0.4¢ 20.840.9

Different letters in each column represent significant difference from one another (p< 0.05).
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Table 4 The effect of okra flour and gum on firmnesss of sponge cake during 2 weeks

Treatments Firmness (N)

Okra Flour  Okra gum 2 hours 1 Week 2 Weeks
0 0 10.4+0.2° 19.2+0.6° 22.7+0.1°
0 2.5 7.240.2¢ 10.5+0.4° 17.540.6°
0 5 8.7+0.4° 11.240.9° 18.240.9°
15 0 7.1£0.2¢ 10.7+0.2° 15.240.2¢
15 2.5 4.1+0.7 4.9+0.2¢ 7.1+£0.9°
15 5 6.9+0.2¢ 8.1+0.7° 9.5+0.2¢
30 0 5.5+0.4° 7.4+0.5¢ 9.1+0.2¢
30 2.5 7.4+0.2¢ 10.940.7° 17.740.7°
30 5 10.840.9" 18.9+0.4° 21.940.4%

Different letters in each column represent significant difference from one another (p< 0.05).
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Table 4 The effect of okra flour and gum on firmnesss of sponge cake during 2 weeks.

Treatments Sensory properties

Okra  Okra Form Upper Bottom Porosity Firmness Chev'vi.ness Odor&Taste Overall

Flour gum surface surface ability acceptance
0 0 1.940.88°  1.7£0.51°  2.7+0.68° 2.2+1.05° 2.7+0.85°  3.4+0.48° 3.4+1.10° 2.86+0.71°
0 2.5 3.040.94°  2.9+0.66°  3.0+0.58° 3.240.81° 45+0.97*  3.6+0.97° 3.4+0.57° 3.41+0.56°
0 5 2.3+0.67°  1.9+0.82°  2.840.97° 3.1+0.87° 2.8+0.69°  2.1+0.57° 2.1+0.92° 2.75+0.45¢
15 0 3.040.67°  3.9+0.67*  3.9+0.66° 3.5+1.03° 4.140.63*  3.5+1.25° 3.4+0.69° 3.42+0.51°
15 2.5 42+0.78*  3.9£0.73*  4.0+0.52° 4.7+0.67 43+0.94*  4.4+0.52° 4.8+0.42° 4.40+0.26%
15 5 3.6£1.07° 274094  3.8+0.37% 3.4+0.96° 2.740.48°  2.2+0.57° 2.1+0.96° 3.29+0.37°
30 0 4.1+0.57*  4.1£0.92*  3.9+0.82° 4.5+0.71° 43+0.82*  4.3+0.69° 4.4+0.57 4.27+0.44°
30 2.5 3.240.78°  2.8+0.52°  3.7+0.66° 3.2+0.92° 2.5+41.05°  2.2+0.82° 3.4+0.51° 3.28+0.56°
30 5 2.1+0.73°  1.9+0.87°  2.940.92° 2.2+0.69° 2.7+0.79°  2.1+0.48° 2.00+0.78¢ 2.21+0.33¢

Different letters in each column represent significant difference from one another (p< 0.05).

YAA



Ve )ﬁ*«‘\q 092 MYV D)LA.J#

genus[6]Abelmoschus.
4(3), 648-663.

[7]Roy, A., Shrivastava, S. L., and Mandal, S.
M. (2014). Functional properties of Okra
Abelmoschus esculentus L.(Moench):
traditional claims and scientific evidences.
Plant Science Today, 1(3), 121-130.

[8] Zaharuddin, N.D, Noordin, M.I, and
Kadivar, A. “The Use of Hibiscus esculentus
(Okra) Gum in Sustaining the Release of
Propranolol Hydrochloride in a Solid Oral
Dosage For .” BioMed Research Internationa ,
pp. 1-8,2013.

[9] Lengsfeld, C., Titgemeyer, F., Faller, G., and
Hensel, A. (2004). Glycosylated compounds
from okra inhibit adhesion of Helicobacter
pylori to human gastric mucosa. Journal of
Agricultural and Food Chemistry, 52(6), 1495-
1503.

[10] Mishra, A., Clark, J. H., and Pal, S. (2008).
Modification of Okra mucilage with
acrylamide: synthesis, characterization and
swelling behavior. Carbohydrate Polymers,
72(4), 608-615.

[11] Tavakoli, N., Ghasemi, N., & Hamishehkar,
H. (2010). Evaluation of Okra gum as a binder
in tablet dosage forms. Iranian Journal of
Pharmaceutical Research, 47-47.

[12] Attama, A. A., Adikwu, M. U., and
Amorha, C. J. (2003). Release of indomethacin
from bioadhesive tablets containing carbopol
941 modified with Abelmuschus esculentus
(okra) gum. Bollettino Chimico Farmaceutico,
142(7), 298-302.

[13] Kalu, V. D., Odeniyi, M. A., and Jaiyeoba,
K. T. (2007). Matrix properties of a new plant
gum in controlled drug delivery. Archives of
Pharmacal Research, 30(7), 884-889.

[14] Georgiadis, N., Ritzoulis, C., Sioura, G.,
Kornezou, P., Vasiliadou, C., and Tsioptsias,
C. (2011). Contribution of okra extracts to the
stability and rheology of oil-in-water
emulsions. Food Hydrocolloids, 25(5), 991-
999.

[15] Ogaji, 1. J., Nep, E. 1., and Audu-Peter, J. D.
(2012). Advances in natural polymers as
pharmaceutical excipients.

[16] Alba, K., Ritzoulis, C., Georgiadis, N., &
Kontogiorgos, V. (2013). Okra extracts as
emulsifiers for acidic emulsions. Food
Research International, 54(2), 1730-1737.

Phytopharmacology,

YAQ

6 S it

5550 sl las gl 3 i KIS W5 Gda b Guis
TG S 5T Sl sl 0L bt A plndl 4l o

SISl s s S JBIE a ie ll
eSS by baim 3l oo 5 35 0d G5 (glaei gl
L3 V0 (Gl Wsad g S OS5 oy Al b
(23 e Sl sl ans )3 V/0 5 a3
e bl 0 emes s Jlas s SOk e JeS
ol 3 s e s Sy Sl VL alis Oyl
51 Aey3 10 ol W 4 S pie siboa L IS 5

w55l Aoy T (gl wged 5 4l foo ho 3 V/0 5 aly

als 44:4[4 cw.p )}a;- U}Ju

@L’J -0

[1] Gemede, H. F., Ratta, N., Haki, G. D.,
Woldegiorgis, A. Z., and Beyene, F. (2015).
Nutritional quality and health benefits of okra
(Abelmoschus esculentus): a review. Journal
of Food Processin and Technology, 25, 16-25.

[2] Kontogiorgos, V., Margelou, 1., Georgiadis,
N., and Ritzoulis, C. (2012). Rheological
characterization of okra pectins. Food
Hydrocolloids, 29(2), 356-362.

[3] Bakre, L. G., and Jaiyeoba, K. T. (2009).
Effects of drying methods on the
physicochemical and compressional
characteristics of okra powder and the release
properties of its metronidazole table
formulation. Archives of Pharmacal Research,
32(2), 259-267.

[4]Algasoumi, S. 1. (2012). ‘Okra’Hibiscus
esculentus L.: A study of its hepatoprotective
activity. Saudi Pharmaceutical Journal, 20(2),
135-141.

[5]JKumar, D. S., Tony, D. E., Kumar, A. P.,
Kumar, K. A., Rao, D. B. S., and Nadendla, R.
(2013). Areview on Abelmoschus esculentus
(Okra). International Research Journal of
Pharmaceutical and Applied Sciences, 3, 129-
32.

Onakpa, M. M. (2013). Ethnomedicinal,
phytochemical and pharmacological profile of



...wbt«..p;:jk_,bﬁbﬂf:j&ﬁb

UL 5 ou S Sl

[26]Ashiwni, A., Jyotsna, R. and Indrani, D.
(2009). Effect of hydrocolloids and emulsifiers
on the rheological, microstructural and quality

characteristics of eggless cake. Food
Hydrocolloids, 23: 700-707.
[27]Lin, M., Tay, SH., Yang, H., Yang, B.

and Li, H. (2017). Replacement of eggs with
soybean protein isolates and polysaccharides to
prepare. Food Chemistry, 663-673.

[28] AACC. (2000). Approved Methods of the
American Association of Cereal Chemists,
10th Ed., Vol. 2. American Association of
Cereal Chemists, St. Paul, MN.

[29] Sabanis, D., Tzia, C. and Papadakis, S.
(2008). Effect of different raisin juice

preparations on selected properties of gluten-
free bread. Food and Bioprocess Technology,
1(4): 374-383.

[30] Barcenas, M. E. and Rosell, C. M. (2006).
Different approaches for improving the quality
and extending the shelf life of the partially
baked bread: Low temperatures and HPMC
addition. Journal of Food Engineering, 72: 92—
99.

[31] Ronda, F., Oliete, B., Gomez, M.,
Caballero, P., and Pando, V. (2011).
Rheological study of layer cake batters made
with soybean protein isolate and different
starch sources. Journal of Food Engineering,
112: 272-277.

[32] Yaseen, A.A., Shouk, A.H., and Ramadan,
M.T. 2010). Corn-wheat pan bread quality as

affected by hydrocolloids. Journal of
American Science, 6(10): 684-690.

[33] Jalali, M., Sheikholeslami, Z., Elhamirad,
A. H., Haddad Khodaparast, M. H. and
Karimi, M. (2019). The effect of Balangu
Shirazi (Lallemantia Royleana) gum on the
quality of gluten-free pan bread containing
pre-gelatinization simple corn flour with
microeave. Carpathain Journal of Food
Science and Technology,
https://doi.org/10.34302/crpjfst/2019.11.2.6.
[34] Abdo Qasem, Akram A.,  Alamri,
M. S., Mohamed, A. A., Hussain,
S., Mahmood, K. Ibraheem, M. A. (2017).
Effect of okra gum on pasting and rheological
properties of cake-batter. Journal of Food
Measurement and Characterization, 11(2):
827-834.

[17] Nagash, F., Masoodi, F. A., Rather, S. A.,
Wani, S. M., & Gani, A. (2017). Emerging
concepts in the nutraceutical and functional
properties of pectin— A Review. Carbohydrate
Polymers.

[18] de Carvalho, C. C., Cruz, P. A., da Fonseca,
M. M. R., and Xavier-Filho, L. (2011).
Antibacterial properties of the extract of
Abelmoschus esculentus. Biotechnology and
Bioprocess Engineering, 16(5), 971-977.

[19] Costandino, A. J., and Romanchick-
Cerpovicz, J. E. (2004). Okra polysaccharides
as egg white substitute. Journal of the
American Dietetic Association, 104, 44-48.

[20] Romanchik-Cerpovicz, J. E., Costantino, A.
C., and Gunn, L. H. (2006). Sensory evaluation
ratings and melting characteristics show that
okra gum is an acceptable milk-fat ingredient
substitute in chocolate frozen dairy dessert.
Journal of the American Dietetic Association,
106(4), 594-597.

[21] Akoja, S. S., and Coker, O. J. (2018).
Physicochemical, functional, pasting and
sensory properties of wheat flour biscuit
incorporated with Okra powder. International
Journal of Food Science and Nutrition, 3(5),
64-70.

[22]Lavaye Fath, F. (2019). The Effects of Okra
and Eggplant Powders on
Physicochemical, Textural and Sensory
Properties of Gluten Free Bread, M. S. thesis,
Department of food science and Technology,
Faculty of Agriculture, Urmia University.

[23] Nasehi, B. and Razavi, R. (2019).
Evaluation of the effects of okra and
carboxymethyl cellulose

gums on quality properties and shelf life of
Barbaribread. JEST, 90: 16.

[24] Wang, K., Li, M., Wen, X., Chen, X., He,
Z., Ni, Y. 2018. Optimization of ultrasound-
assisted extraction of okra (Abelmoschus
esculentus (L.) Moench) polysaccharides based
on response surface methodology and
antioxidant activity. International Journal of
Biological Macromolecules, 114: 1056-1063.

[25] Turabi, E., Sumnu, G., and Sahin, S. 2008.
Rheological properties and quality of rice cake
formulated with different gums and an
emulsifier blend. Food Hydrocolloids, 22: 305-
312.



Ve )ﬁ*«‘\q 092 MYV D)LA.J#

Food Science and Technology, 93(16): 23-37
[In Persian].

[38] Anton, A. A., and Artfield, S. D. (2008).
Hydrocolloids in gluten-free breads: a review.
International journal of food sciences and
nutrition, 59(1), 11-23.

[39] Koliandris. A., Lee, A., Ferry, A., Hill, S.,
and Mitchell, J. 2008. Relationship between
structure of hydrocolloid gels and solutions
and flavor release. Food Hydrocolloids, 22:
623-630.

[40] Boland, B., Buhr, K., Giannouli, P., and
van Ruth, S.M. 2004. Influence of gelatin,
starch, pectin and artificial saliva on the
release of 11 flavor compounds from model
gel systems. Food Chemistry, 86: 401-411.

Y4

[35] Sahraiyan, B., Naghipour, F., Karimi, M.
& Ghiafeh davoodi, M. (2013). Evaluation of
Lepidium sativum seed and guar gum to
improve  dough rheology and quality
parameters in composite rice-wheat bread.
Food Hydrocolloid, 30: 698-703.

[36] Fras, A., Golebiewska, K., Golebiewski, D.,
Mankowski, D. R., Boros, D. and Szecowka,
P. 2016. Variability in the chemical
composition of triticale grain, flour and bread.
Journal of Cereal Science, 71: pp, 66-72.

[37] Niasti, S., Pourhaji, F. and Sahraiyan, B.
2019. Evaluation of replacement of oil by
Fenugreek seed gum on quality properties of
low-fat chiffon cake (wheat-millet). Journal of



JEST No. 127, Vol. 19, September 2022 ABSTRACT

2.

Iranian Journal of Food Science and Technology

Homepage:www.fsct.modares.ir

el

etk ot

Scientific Research

Substitution of wheat flour with mixture of okra flour and gum on
technological and sensory properties of sponge cake

(health promotion)

Karimi, M. ", Sheikholeslami, Z. !, Sahraiyan, B. %, Ghiafeh Davoodi, M. '

1. Associate professor of Agricultural Engineering Research Department, Khorasan Razavi Agricultural and Natural
Resources Research and Education Center, AREEO, Mashhad, Iran.
2. Food Quality and Safety Research Department, ACECR, Khorasan Razavi Branch, Iran.

ARTICLE INFO

ABSTRACT

Article History:

Received 2022/ 03/ 19
Accepted 2022/ 05/ 15

Keywords:

Okra,

Sponge cake,
Functional,
Texture,

Sensory properties.

10.22034/FSCT.19.127.181
DOR: 20.1001.1.20088787.1401.19.127.21.4

*Corresponding Author E-Mail:
mahdikarimi753@yahoo.com

The aim of this study was to enrich and improve nutritional and
technological properties of sponge cake. Wheat flour was replaced with
okra flour at levels of 0, 15 and 30%, and okra gum was used at levels
of 0, 2.5 and 5% to improve texture and sensory sensory properties of
the final product. The results showed that replacing wheat flour with
okra flour and increasing its consumption level led to an increase in ash
(from 0.54 to 1.35%), protein (from 7.56 to 93.9%) and antioxidant
activity (from 79 4.5 to 49.2%) of samples. Okra flour and gum,
especially at 30 and 5% level, were effective in moisture of the cakes
during the baking and shelf life. The lowest moisture loss was observed
in the sample containing 5% okra gum (without okra flour) and moisture
of this sample decreased from 21.7% to 18.5% during two weeks. The
highest specific volume (5.2 cm3 / g), porosity (31.8) and texture
softness during 2 hours and one and two weeks after baking ( 1.4, 4.9
and 7.1 N) were showed in samle containing 15 % okara flour and 2.5 %
okara gum. Also, in the sensory evaluation, the highest score of sensory
properties and finally overall acceptance were showed in to the sample
containing 15% okra flour and 2.5% okra gum and 30% okra flour
without the presence of okra gum.
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