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The Antioxidant Activity of Korean Cactus (Opuntia humifusa) and
the Quality Characteristics of Cookies with Cactus Powder added
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Department of Food Science & Nutrition, Soonchunhyang University

Abstract

In order to better understand the quality of Korean cactus, Opuntia humifusa, as the functional foodstuffs, it’s
seeds, stems and fruits were analyzed. In addition, we performed quality evaluation on cookies manufactured with
cactus powder added. The results showed the soluble nitrogen-free component levels in the cactus to be very high.
The highest component levels were crude fiber(48.75%) and crude fat(7.38%) in the seeds, crude ash(15.39%) in
the stems, and moisture(11.26%) and crude protein(8.79%) in the fruits. The antioxidant activities of the cactus
were evaluated based on peroxide values(POV), thiobarbituric acid reactive substances(TBARS value), and electron
donating ability(EDA) using the DPPH method. The POVs for soybean oil containing a 0.05% concentrated water
extract from each part of the cactus revealed a remarkable antioxidant effects on peroxidation as storage time
increased. The TBA values were 63.65% in BHT, 60.67% in the stems, 57.31% in the fruits and 49.16% in the
seeds. The EDAs were 30.26% in the stems, 25.89% in the fruits, and 25.65% in the seeds. The total polyphenol
contents of the water soluble materials from the cactus were 3.14 g/100 g in the fruits, 2.93 g in the stems and
2.11 g in the seeds. For the cookies, as the amounts of fruit and stem powder increased, the spreadness was
significantly lowered, but moisture content was increased compared to the control. The color degree of the cookies
changed from dim to intense as more fruit powder was added, resulting from a decrease in the L- and b-values and
a significantly increased a-value. With the addition of stem powder, the L- and a-values revealed no significant
differences, while the b-value was lowered compared to the control as more stem powder added. For texture
changes of the fruit cookies, there were significant differences in hardness, gumminess, cohesiveness, springiness
and brittleness. The stem cookies, however, showed only differences in hardness, gumminess, and brittleness, and

not in cohesiveness and springiness. Finally, an overall sensory preference was found with the

and 3% stem powder additions.
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Table 1. Proximate compositions of Opuntia humifusa

components seed(%) stem(%) fruit(%)

Moisture 6.2310.03  6.49+0.80 11.2620.07 Table 2. TBA, EDA and polyphenol of water soluble

Crude fat 7.38+0.11  2.44+0.20 3.41+0.15 extracts of Opuntia humifusa

Crude protein 5.69+0.14 6.31z0.09 8.79+0.12 contents seed stem fruit

Crude ash 3.15+0.02 15.39+0.04 9.98+0.09 TBA(%) 49.16£042 60.67+042  57.312042

Crude fiber 48.75+0.18 8491021 7.36x0.20 EDA(%) 25.65+0.29 30.62:0.83  25.89+0.31

Nitrogen free extract 28.8010.20 60.88+0.24 59.2020.21 Polyphenol(g/100 g)  2.11£0.29 2.93+0.83 3.14+0.31
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Fig. 1. Changes of peroxide values in soybean oil
substrates containing Opuntia humifusa water extracts
and other antioxidants during 4 weeks storage.
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Table 3. Spread factor and water contents of cookies with
varied levels of Opuntia humifusa

Spread factor Water

Samples Width Thickness  Spread ratio content
(cm (cm (cmy (%)
control  8.69+0.05" 0.74+0.01™ 11.69+0.17° 4.38+0.17°
fruit 1% 7.95:0.13° 0.70:0.11° 11.42+0.17° 4.86+0.06"
fruit 3% 7.49+0.07 0.74:+0.10° 10.1740.68° 5.68+0.03°
fruit 5% 7.00£0.15° 0.77£0.03°  9.142022° 5.85+0.20°
stem 1% 7.17£0.11" 0.7120.10° 10.09+0.15° 4.85+0.03"
stem 3% 6.80+0.05" 0.77+0.09°  8.87+0.66 5.38+0.03"
stem 5% 6.3310.14° 0.77+0.02°  8.19+0.19° 5.90+0.17°

Y Mean = SD
*! The same superscipt letters in each column are not
significantly different (p<0.05)
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Table 4. Textural characteristics of cookies with varied levels of Opuntia humifusa

Samples Hardness(g/ci) Gumminess(g) Cohesveness(%) Springiness(%) Brittleness(g)
control 1534.45+27.66"° 148.54+1.07° 22.85+0.26 48.89+0.33° 25.02+0.44°
fruit 1% 972.13+12.92° 190.96+1.18° 19.2240.16° 43.55+0.73° 30.57+0.37°
fruit 3% 865.48+9.62° 217.79+3.53" 20.09+0.15° 40.0610.57° 32.23+0.51°
fruit 5% 779.3225.59" 294.88+4.42° 21.2240.14° 37.61+0.42° 36.61£0.49"
stem 1% 870.62+17.10° 204.79+8.23° 19.26+0.29° 43.55+0.73° 30.57+0.37°
stem 3% 645.1716.23° 237.64+3.99" 19.96+0.32° 40.06+0.57° 32.23+0.51°
stem 5% 545.79+7.48" 264.59+0.34° 20.48+0.28" 37.61+0.42° 36.61+0.49°

Y Mean + SD

™ The same superscipt letters in each column are not significantly different(p<0.05)

Table 5. Sensory characteristics of cookies with varied levels of Opuntia humifusa
Samples Color Taste Flavor Texture Overall acceptance
control 3.50+0.17"° 4.50+0.22° 4.00+0.21° 4.20+0.25° 4.60+0.16°
fruit 1% 7.60+0.22° 7.30+0.26 6.90+0.27° 6.70£0.37° 7.70+0.26"
fruit 3% 5.90+0.23° 5.60£0.27° 5.10+0.20° 5.10£0.27° 5.60+0.22°
fruit 5% 3.5040.17° 3.00£0.26" 3.00+0.21° 2.70+0.21° 3.20+0.20°
stem 1% 5.40+0.22° 5.20+0.29° 5.20+0.13° 5.00£0.26° 5.50+0.17°
stem 3% 7.10+0.27° 6.90+0.31° 7.10£0.27° 7.10:0.31° 7.50+0.22°
stem 5% 3.70+0.26 3.80+0.29° 3.30+0.26° 3.90£0.23% 3.70+0.21°

Y Mean + SD

*d The same superscipt letters in each column are not significantly different(p<0.05)
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