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Abstract

This study was conducted to analyze the polyphenol contents and antioxidant activities of small-black-bean-
Chunglkukjang-added black food (SBCB) and soybean Chungkukjang (SC) extracts for the development of functional
materials. The yields of the hot-water-and-ethanol SC extracts were higher than those of the hot-water-only SC
extracts, which were higher than those of the ethanol-only SC extracts. The total phenol contents of the
hot-water-and-ethanol SBCB extracts were higher than those of the other extracts. The EDA values of the
hot-water-and-ethanol SBCB extracts were higher in the 0.625~5.0 mL/mL extract concentration than those of the
other extracts, and those of the SC extracts were high in the 10 mg/mL extract concentration. The SOD-like activities
of the hot-water- and ethanol-only SC extracts were higher than those of the other extracts. The nitrite scavenging
ability of the ethanol-only SC extracts was higher at pH 1.2 than that of the hot-water-only SC extracts. The xanthine
oxidase inhibitory activities of the hot-water- and ethanol-only SBCB extracts were higher in the 0.625 mL/mL
extract concentration than those of the other extracts, and increased along with the extract concentration. The inhibitory
activities of tyrosinase also increased along with the extract concentration, and the reducing power increased along
with the extract concentration and was high in the hot-water-only SBCB and SC extracts.
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Table 1. Extract yield and polyphenol contents of extracts from
Chungkukjang added black foods

Extract Yield (%)

Polyphenol (mg/g)

1)
Samples Hot-water Ethanol Hot-water Ethanol
extracts extracts extracts extracts
SC 27.13:0.187  1154008°  898+0.36°  10.400.38°
SBC 1884+0.14"  4690.11°  15.17+001"°  13.87+0.02°
SBCB 0824007  423009°  802001°  1649+0.03"

"The experimental samples are as follows SC : Soybean chunghukjang extract, SBC
: Small black bean chunghukgang extract, SBCB : Small black bean chungkukiang
extract added black food.

PAll value are expressed as MeantSD of triplicate determinations.

“Different superscripts within the column are significantly different at p<0.05 by
Duncan‘'s multiple range test.
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Table 2. Electron donating ability of hot-water extracts from
Chungkukjang added black foods

Electron donating ability (%)*"

Samples”

0625 mg/mL 1.25 mgmL 2.5 mgmL 5 mgmL 10 mg/mL

SC 595+1.08" 1386+0.09" 2421046 41.71+037 70.50£0.53"
SBC  2538%0.75" 26.390.71° 31.84+0.77 40.67+2.30F 57.27+125°
SBCB 335141507 3395+0.18' 36.71045" 44224036 57.18+041°

AsA?  62.85+035° 63.37+0.82 64.82+024° 66.53+136 69.52%1.13"

DAbbreviation same as in the Table 1. 2)As/} : ascorbic acid. *All value are expressed
as MeanSD of triplicate determinations. “Different superscripts within the column
are significantly different at p<0.05 by Duncan‘s multiple range test.
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Table 3. Electron donating ability of ethanol extracts from
Chungkukjang added black foods

Electron donating ability (%)*"
0.625 mg/mL 125 mgmL 2.5 mgmL 5 mgmL 10 mg/mL
sC 12.99+045™ 19.48+042' 32.63+023 4443043 75.070.99"
SBC  2666t141° 2877045 37.07:041" 43.96:1.00° 51.08:048"
SBCB  27.32:0.14° 31.97:049 37.99:088" 44.49025¢ 5147:0.07
AsA?  62.85:035° 6337+0.82° 64.82:024" 66.53£136° 69.521.13°

DAbbreviation same as in the Table 1. 2’As14\ - ascorbic acid. All value are expressed
as Mean+SD of triplicate determinations. *Different superscripts within the column
are significantly different at p<0.05 by Duncan‘s multiple range test.
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Table 4. SOD like activity of hot-water extracts from
Chungkukjang added black foods

SOD like activity (%)*"
0.625 mg/mL 125 mgiml 2.5 mgfmL 5 mgmL 10 mg/mL
SC 55304162 52.94%048% 57.44%131% 68.40+0.86 95.44+1.33"
SBC  4654%436 5024220% 5044:0.11% 52.50£1.54% 56.74+1.80%
SBCB  47.98:1.67" 51.47:0.42° 53.18:037° 56.541.86* 5927+1.38"
AsA”  50.65:0.83 51.27+046° 58.04:094% 69.47+074° 91.03£135°

Samplesl)

DAbbreviation same as in the Table 1. Z)ASIAX - ascorbic acid. *All value are expressed
as MeanSD of triplicate determinations. “Different superscripts within the column
are significantly different at p<0.05 by Duncan‘s multiple range test.

Table 5. SOD like activity of ethanol extracts from
Chungkukjang added black foods

SOD like activity (%)*"
0625 mgnl 125 mgnl 25 mgnl  SmgmlL 10 mgmL
sC 488:189  43.13:158" 4639:180° 5806:090" 88281047
SBC  4771:083" 4860056 49.76:059™ 4983140 5202:10°
SBCB  4326:038" 4524:074% 47.16+129" 5264148  5736+1.19"
AsA 5065083 5127:046" 58.04+094' 6947+074 9103135

D Abbreviation same as in the Table 1. 2)As14§ : ascorbic acid. YAl value are expressed
as MeanSD of triplicate determinations. “Different superscripts within the column
are significantly different at p<0.05 by Duncan‘s multiple range test.
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Table 6. Nitrite scavenging ability of hot-water extracts from
Chungkukjang added black foods in pH 1.2

" Nitrite scavenging ability (%)

0625 mgmL 125 mg/mL 2.5 mgfmL 5 mgmL 10 mgmL
sC 32.73:029' 3626:0.12" 41.18:0.19" 46.03:0.62% 50.85:0.59°
SBC  2561:0.70' 28.55:0.72" 3154:1.18" 3478:109" 38.80:1.10°
SBCB  30222.25% 31.84=1.15" 35.72:0.70" 40.72:0.80° 4545:1.20°
AsA?  4140:1.86° 46.18+0.52% 47.55+0.58" 62.10£020° 76.65:0.73"

DAbbreviation same as in the Table 1. Z)ASI‘} - ascorbic acid. *All value are expressed
as MeantSD of triplicate determinations. "Different superscripts within the column
are significantly different at p<0.05 by Duncan‘s multiple range test.

3.4)

amples

Table 7. Nitrite scavenging ability of ethanol extracts from
Chungkukjang added black foods in pH 1.2

Nitrite scavenging ability (%)
0625 mgmL 125 mg/mL 2.5 mgmL 5 mgmL 10 mg/mL
sC 3363£020° 3804023 39.10:043" 47.64:057° 5326073
SBC  19.80:2.58" 29.83:0.60" 35.25:1.32% 4029092 43.11:040"
SBCB  2872:046" 32.05:1.06 36.06:096 4405:1.09° 47.38:1.76'
AsA”?  4140:186"% 46.18:0.52" 4755:0.58" 62.10:020° 76.65:0.73a

DAbbreviation same as in the Table 1. 2)As/a\ - ascorbic acid. "All value are expressed
as MeanSD of triplicate determinations. *Different superscripts within the column
are significantly different at p<0.05 by Duncan‘s multiple range test.

Samples”

Song 5(27)¢] AT A7} pH7} Sropg el whe} opE ke
A Bgo] B2 07 HalEkaL, Kang 5(28)9] A
ol HlEA 3HHE, rutin D quercetin 22 5o o 3
B AFLFE oA Y aAR G| SFEtE AT
o} m o] B uf g, e, 18y By
= A7t kAT 45 2 oleg FF5S pH 1.29)
3.0014] o} A A5 0] =0} nitrosamine A3/ A 3l o]
A7} QS Ao g AdkHEh

Table 8. Nitrite scavenging ability of hot-water extracts
Chungkukjang added black foods in pH 3.0

Nitrite scavenging ability (%)*”
0.625 mg/mL 125 mg/mL 2.5 mgmL 5 mgmL 10 mg/mL
SC 14.60:029% 18.62:042" 25.06:040%" 34.830.11 35.68:048"
SBC  991:144° 1532:3.65% 19.11:1.38™ 3501026 37.26£121
SBCB  13.84:2.68% 17.44%0.56" 23.29+036™ 31.60+3.13* 35.46+1.04“
AsA”  27.73+0.61% 3192+0.10% 40.03+1.18° 4575195" 50.77+046"

1)

Samples

DAbbreviation same as in the Table 1. AsA : ascorbic acid. All value are expressed
as MeanSD of triplicate determinations. “Different superscripts within the column
are significantly different at p<0.05 by Duncan‘s multiple range test.

Table 9. Nitrite scavenging ability of ethanol extracts from
Chungkukjang added black foods in pH 3.0

Nitrite scavenging ability (%)

34)

Samplesl) 0.625

mg/mL
sC 19200278 2729039 29.65+0.74* 32.32+0.53° 4098+0.28"
SBC 14742274 21244105 29.28+0.80% 31.15+0.65% 39.19+4.19"
SBCB  18.53:121" 25.61+121% 2934£151% 3533:1.05% 39.51£1.44™
AsA? 27738061 31.92£0.10% 40.03£1.18% 4575:1.95" 50.77:046"

DAbbreviation same as in the Table 1. 2)A514X - ascorbic acid. *All value are expressed
as MeanSD of triplicate determinations. “Different superscripts within the column
are significantly different at p<0.05 by Duncan‘s multiple range test.

125 mgfmL 2.5 mgfml 5 mgmL 10 mgmL

Xanthine oxidase X3l 1}

Aol A 84HS A AJ 3= xanthine oxidase®l tgh o+
A=, A=, gy BUFE U FEAET @
F 325 A4 A= Table 103} 2o} iFA=4,
SFF AR, 183 BEYFE UL ARG EF FF
£ F5U}t 371EE 84k AATFo] 0159 xanthine
oxidasedl] T$t A&/ o] = 3hth(p<0.05). 0.625 mg/mL]
S50 2572%, 25.59%, 14.18% = B-EEE 7} oFFH
=%, FFgA=A, 10 R o2 AES
Ho] BYECE AUIeh ST FF AT FEE
NN =& A s Btk €4 FE2 5 mgmL 03]
RN E WFATA>EYFEE IS AT
I AT =0 F FL xanthine oxidase A3|EAS &<l

5. 2~
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DA, FBHTA, Teln BAFE A7 4P
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= o ghe =52 xanthine oxidase #3l A ZAz}
Table llﬂr 2o, ditdow d4¢ 55 die} &
0.625 mg/mL«] FEoAE EUFe Hy) oFFZAH A0k
FATPHNFHTH FE2E 02 717} 2028%, 18.84%,
9.47%2] ATAS HPomH, 2.5 mgmL o]42] Fol
Ae FATH dee F2EAM =2 Aads 29
o S T4, A= a8la B U oOF
A2A F25 0 T} Z7184-E xanthine oxidase A3

Ao ‘/}E}}i":}(p<0-05)~

o

Table 10. Inhibition effects on the xanthine oxidase of hot-water
extracts from Chungkukjang added black foods

Xanthine Oxidase inhibition (%)*”

WFA=T ddebs FEE0] 02 FEE v8) i 2
A &S iaiu}. 10 mg/mLe FEoA RS
ascorbic acid7} 63.05%°1 ¥l&] NFHTH g2 FE55
°] 41.84%, EUFEE VI3 FF AT olEHE FEE
41.22%, *F3Z=H AL FEE 37.75% 2 e 2
Ao FEE Aol v, 4 22 3
o] Asfjads Z xo]7} glof Al %% TE Aol

5 Ro7 FEH

Table 12. Inhibition effects on the tyrosinase of hot-water extracts
from Chungkukjang added black foods

) Tyrosinase inhibition (%)*"
0625 mghmL 125 mgmL 2.5 mgfmL 5 mgfmL 10 mg/mL

Samples

Samplesl)
0.625 mg/mL 125 mgmL 2.5 mgmL 5 mg/mL 10 mg/mL

SC 14.18+2.92° 29.90+2.16' 34.97+0.84 48.71+1.87 64.77136"
SBC 2559047 2698044 31.94+034™ 3285:0.07 37.55:1.39°
SBCB 2572081 3425:0.64"" 37.82:138° 4643:2.94" 57.14£1.15°
AsA?  35.86£0.70° 36.16:1.61° 46.17:0.53" 50.74038 63.05:2.69"

DAbbreviation same as in the Table 1. Z)ASI‘} - ascorbic acid. *All value are expressed
as Mean+SD of triplicate determinations. *Different superscripts within the column
are significantly different at p<0.05 by Duncan‘s multiple range test.

Table 11. Inhibition effects on the xanthine oxidase of ethanol
extracts from Chungkukjang added black foods

SC 19745145 28.19195" 34.60:0.50° 33.97:048° 44.65:096°
SBC 1944098 2304:043i 33.84:2.89° 34.60:141% 3984:1.15
SBCB  20.14£0.78 23.17:093 34.79+120° 33.54:0.64* 4003035
AsA?  52.15+108° 59.2242.24° 69.19+41.67° 50.74+0.38" 63.05+2.69"

DAbbreviation same as in the Table 1. AsA : ascorbic acid. All value are expressed
as MeanSD of triplicate determinations. “Different superscripts within the column
are significantly different at p<0.05 by Duncan‘s multiple range test.

Table 13. Inhibition effects on the tyrosinase of ethanol extracts
from Chungkukjang added black foods

Tyrosinase inhibition (%)™

Samplesl)

) Xanthine Oxidase inhibition (%) 0.625 mg/ml. 125 mgml, 2.5 mgml 5 mgml 10 mg/mL
amples -

0625 mgmL 125 mgmL 2.5 mgmL 5 mgmL 10 mgmL Ne 2433135 28.68+160 3757125 38.45:1.020 41.84+L17
SC 947264 1557141% 2898£1.13F 55.05:2.68° 89.67+1.38" SBC  1957:161' 23.93:1.10° 32.0120.78" 34.03:186" 37.75:2.54

SBC  18.84+3.72% 2446+034" 27.85+4.74% 3072+4.52% 37.64+0.55
SBCB  20.28+0.82" 23.59+024™ 27.68+0.73™ 37.08+146 44.34%0.38°
AsA? 358610707 36.16+1.61" 46.17+0.5F 50.74+038" 63.052.69"

DAbbreviation same as in the Table 1. 2)As/[l\ : ascorbic acid. All value are expressed
as MeanSD of triplicate determinations. “Different superscripts within the column
are significantly different at p<0.05 by Duncan‘s multiple range test.

Tyrosinase X3l &1}
Melanin A4 2 2=9] ZHs}
tyrosinase®l] S+ &3 =17, ok
= A7) FEAEH 95 FE2E] A B4 2= Table
12¢} 2o} T 4=, A=, 183 SYFE AUt
I A FEE T}t TS tyrosinase©l
3 Aaj e o] Eob 01 (p<0.05), 0.625 mgmLe] F%
oA 20.14%, 19.74%, 19.44% = EAF = 7} A=
2, WA=, FeATE £o2 AP BIAT
Z Zole itk diFH=A, °k—€’—ié5%%k gy EYF
& Hy} FA LA Y ELE =& p,] tyrosinase A8l &4
A= Table 1337 2oh )54 =4, 343, 182
SUFE HUt IR TEIF ST E
<3

tyrosinase A3l &4 SV}

%EJ
19301 (p<0.05), A H o=

of _N

SBCB  23.61+1.10° 2532+1.09" 30.18+127" 35.61£1.62% 41224125
AsA? 521541087 59224224 69.19+1.67* 50.74%038° 63.05+2.69"

D Abbreviation same as in the Table 1. AsA ascorbic acid. “All value are expressed
as MeantSD of triplicate determinations. *Different superscripts within the column
are significantly different at p<0.05 by Duncan‘s multiple range test.
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™(p<0.05), thA| 2 o2 th T34 &
E F2E vl ti =S #9288 Bk 10 mgmLe]
FEolA thzT¢] BHT/} 1.832] &8-S By, )53
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oghE 25 120, SFATH dehe 25 1172 3

EE )

Table 14. Reducing power of hot-water extracts from Chungkukjang
added black foods

Reducing power (Absorbance 700 nm)™?

Samples')
0.625 mg/mL 1.25 mg/mL 2.5 mgmL 5 mgmL 10 mg/mL

sC 028006 043:000° 059:001° 1174003 1.29+001°
SBC 020:001°  0230.00° 041:002" 1.01£001° 120003
SBCB  029:0.00° 038000 056:005 L113£0.00° 1.20:0.00°
BHTY  038:000° 0.62:000° 095003° 180£0.18" 1.83:0.00"

Y Abbreviation same as in the Table 1. “BHT : butylated hydroxy toluene. *All value
are expressed as MeanzSD of triplicate determinations. *Different superscripts within
the column are significantly different at p<0.05 by Duncan‘s multiple range test.

Table 15. Reducing power of ethanol extracts from Chungkukjang
added black foods

) Reducing power (Absorbance 700 m)*”

Samples

0625 mgmL 125 mg/mL 2.5 mgmL 5 mgmL 10 mgmL
SC 027:004° 0310017 049+001% 126003 1.52+0.01"
SBC  0.19+000° 023+001% 044:001® 099+004° 1.170.10°

SBCB 0230.00° 026+000° 057001 100005 1.20:0.01°
BHT® 038+0.00" 062+000° 095003 1.80+0.18" 183+0.00°

U Abbreviation same as in the Table 1. “BHT : butylated hydroxy toluene. “All value
are expressed as MeantSD of triplicate determinations, “Different superscripts within
the column are significantly different at p<0.05 by Duncan‘s multiple range test.
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