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ABSTRACT

This study aimed to evaluate the use of okara, a soybean by-product, as a food ingredient by formulating nutrition bars
fortified with okara and to analyze their physicochemical characteristics, antioxidant components, and antioxidant activities.
The moisture content of okara-added nutrition bars (ONBs) ranged from 36.06 to 38.59%. The ash content ranged from 1.40
to 2.01%, showing a significant upward trend with increase in amount of okara (p<0.05). The pH values of the ONBs ranged
from 6.87 to 7.11, showing a significant decrease with increase in okara content, whereas titratable acidity showed the opposite
trend (p<0.05). Total content of soluble solids ranged from 3.2 to 3.7 °Brix, and a significant increase was observed in the
ONBs with added okara compared to the ONBs without added okara. The lightness (L*), redness (a*), and yellowness (b*)
of the color values of the nutrition bar samples did not show any significant changes with the addition of okara. No significant
differences were observed in the color parameters. The browning intensity increased significantly with increasing okara content
(»<0.05). The total polyphenol and total flavonoid contents of the nutrition bar increased significantly in a
concentration-dependent manner with the addition of okara (p<0.05). The antioxidant activity assays demonstrated that
2,2-diphenyl-1-picrylhydrazyl (DPPH) and 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) radical scavenging
activities, ferric reducing antioxidant power (FRAP), and reducing power all increased significantly with increase in okara
content (p<0.05). Further studies are required to evaluate consumer acceptability, determine the optimal concentration of
nutrition bars, and assess consumer purchase intention for the developed products.
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Table 1. Formulations of nutrition bar added with okara
Ingredient (g) ONB"0.00 ONB3.25 ONB6.50 ONB9.75 ONB13.00
Dried okara 0 3.25 6.50 9.75 13
Rice flour 13 9.75 6.50 3.25 0
Fried rice 6 6 6 6 6
Pumpkin seed 6 6 6 6 6
Amonds 6 6 6 6 6
Raisin 6 6 6 6 6
Skim milk powder 10 10 10 10 10
Oligosaccaharide 10 10 10 10 10
Chocolate syrup 3 3 3 3 3
Milk 40 40 40 40 40
Total 100 100 100 100 100
Y ONB: Okara nutrition bar.
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Table 49} 2t} ONBE] M T+ L*(YX) 45.60~46.50, a(F
AE) 498~5.53, b(BAE) 1025~11.302.8 eSS
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27121 ONBO0.00°] H]&] ONB3.25914 214 F7PF v
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Table 2. Moisture contents, ash, pH, and tritratable acidity of ONB

ONB0.00 ONB3.25 ONB6.50 ONB9.75 ONB13.00

Moisture (%) 38.59+0.27*) 37.48+0.24° 36.07+0.50° 36.05+0.28° 37.17+0.34°

Ash (%) 1.40+0.06" 1.57+0.03° 1.76+0.02° 1.76+0.03° 2.01+0.13°

pH 7.11£0.01° 6.97+0.01° 6.96+0.04° 6.87+0.01° 6.87+0.02°

Titratable acidity (%) 0.03+0.00° 0.03+0.01° 0.03+0.00° 0.04+0.01° 0.06+0.00°
D a~d Means with different superscripts are significantly different at the p<0.05.

Table 3. Total soluble solids (°Brix) and reducing sugar of ONB

ONB0.00 ONB3.25 ONB6.50 ONB9.75 ONBI13.00

°Brix 3.2+0.05 3.7+0.06™ 3.6+0.06° 3.7+0.05° 3.6+0.00™

Reducing sugar (mg/mL) 2.01£0.05¢ 2.22+0.01° 2.06+0.11% 2.17+0.01* 2.17+0.14%*

D a4 Means with different superscripts are significantly different at the p<0.05.
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Table 4. Color and browning intensity of ONB

A7k Gl

=4 54 115

ONBO0.00 ONB3.25 ONB6.50 ONB9.75 ONBI13.00

L 45.60+0.56"" 46.08+0.66" 46.28+2.43° 45.85+0.38" 46.500.59"
Color a’ 4.98+0.10° 5.53+0.26" 4.98+0.59° 5.00+£0.33% 5.13+0.35%
b’ 10.48+0.17 11.30+0.57* 10.48+1.13 10.75+0.74* 10.25+0.70°*

Browning intensity 0.37+0.01° 0.49+0.00° 0.58+0.01° 0.95+0.01° 1.13+0.00°

D a~¢ Means with different superscripts are significantly different at the p<0.05.
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Fig. 1. (A) Total polyphenols and (B) total flavonoids content of ONB. * ¢ Means with different superscripts are

significantly different at the p<0.05.
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