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ABSTRACT - This study was performed to investigate the quality characteristics and antioxidant activity of
black soybean Sunsik product with functional food ingredients and functional labeling system. We prepared black soy-
bean Sunsik (BS) containing black beans, cereals, and vegetables. Black soybean Sunsik with nondigestible maltodex-
trin and calcium lactate (BSN) was prepared by adding non-digestible maltodextrin and calcium lactate to the base
recipe to apply a functional labeling system. The particle size in BS was 118.00 um, whereas BSN was 127.00 pum.
The respective L, a, and b color values of BS were 73.25, 2.36, and 14.21. The respective L, a, and b values of BSN
were 73.21, 2.36, and 14.31. The respective water retention capacities of BS and BSN were 241.67% and 216.33%.
No significant difference was observed between BS and BSN in the three physicochemical properties described
above. However, the pH of BSN was 5.45, which was significantly lower than that of BS. The total respective phenolic
contents of BS and BSN were 1.75 mg GAE/g and 1.61 mg GAE/g, and total respective flavonoid contents of BS and
BSN were 6.36 mg RE/g and 5.95 mg RE/g. The antioxidant capacities of BS and BSN were compared via assays of
DPPH and ABTS radical scavenging activities, FRAP, and reducing power. The antioxidant activities of BS and BSN
increased in a dose-dependant manner. No significant difference between BS and BSN was observed in any measure
of antioxidant capacity. These results suggested that the addition of functional food ingredients (non-digestible malto-
dextrin and calcium lactate) did not affect the quality characteristics and antioxidant activity of black soybean Sunsik.
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Materials and Methods

M Y Ao}

B Aol x A8 H2F A2l(BS, black soybean Sunsik)
< ASF, i, e, B, 2Ry, AR3%, 3, $
T 59 YEE AZRI AFoZ @YUV (Seoul, Korea)
S B RE ATt 715 FAAETE A8 HAeT A
21(BSN, black soybean Sunsik with nondigestible maltodextrin
and calcium lactate) A|EF<] 739, ALF A2 BS)A &
23] HEYAE 2 (non-digestible maltodextrin)a} 2 2HZ
T2 27 4.8% B 2% st Alxdto] AEE AR
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radical (DPPH), Folin-Ciocalteu’s phenol reagent, sodium
phosphate monobasic, sodium phosphate dibasic, trichloroacetic
acid, 2,2'-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid)
(ABTS), potassium persulfate, potassium acetate, rutin, sodium
acetate, 2,4,6-tripyridyl-s-triazine (TPTZ), ferric acid, DMSO=



Sigma-Aldrich Co. (St. Louis, MO, USA)Z%-E T3+
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Table 1. Particle size of black soybean Sunsik (BS) and black soybean Sunsik with nondigestible maltodextrin and calcium lactate (BSN)

Percent of particle size (um)

Sample -
Dv (10)" Dv (50) Dv (90) Mean diameter
BS 10.53+1.04% 84.70+13.79 278.33+38.96 118.00+12.09
BSN 10.70+0.73 95.60+15.29 298.33+£25.04 127.00+14.73
"Dv(x) : The maximum particle diameter below which x% of the sample volume.
YMean=SD.
*P<0.05.

Table 2. Physicochemical properties of black soybean Sunsik (BS) and black soybean Sunsik with nondigestible maltodextrin and cal-

cium lactate (BSN)

Color values

Water holding

Sample LY 22 b pH capacity (%)
BS 73.25+0.31 2.36+0.07 14.21+0.15 6.00+0.04™ 241.67+£30.66
BSN 73.21+0.40 2.36+0.08 14.13£0.14 5.454+0.03 216.33£13.01
DLightness.
2Redness.
9Yellowness.

ey

' P<0.05, " P<0.01, "™ P<0.001.
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f

Table 3. Total polyphenol and flavonoid contents of black soy-
bean Sunsik (BS) and black soybean Sunsik with nondigestible
maltodextrin and calcium lactate (BSN)

Total phenolic content ~ Total flavonoid content

Sample (mg GAE"/g) (mg RE?/g)
BS 1.75+0.26 6.36+£0.34
BSN 1.61+0.19 5.95+0.54
YGalic acid equivalent content.
PRutin equivalent content.
* P<0.05.
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Fig. 1. Antioxidant activity of black soybean Sunsik (BS), black soybean Sunsik with non-digestible maltodextrin and calcium lactate (BSN)
and ascorbic acid (ASA). (A); 2,2-diphenyl-1-pic-rhlhydrazyl (DPPH) radical scavenging activity, (B); 2,2’-azino-bis (3-ethylbenzthiazoline-6-
sulfonic acid) (ABTS) radical scavenging activity, (C); FRAP activity, (D); reducing power. Each value is expressed as the mean+SD of triple
determination. The other letters on the bar indicate a significant difference of P<0.05 in the Duncan multi-range test.
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