ISSN(Print) : 1738-7248, ISSN(Online) : 2287-7428
Korean J )=ood Preserv ): & é}f‘:’ 'UI-E Al == I-l %I- o % trgl

ﬁgés}/dfﬁu org/%o 112)02/kjfp.2013.20.5.643 The Korean Society of Food Preservation

Effect of black garlic on antioxidant activity and amino acids
composition in Cheonggukjang

Tae—Seong Jeong1 Jin—Hak Kim1 Shin-Ae An2 Yong-Duk Won2 Shin-Ho Lee'*

' Department of Food Stience and Technology, Catholic University of Daegu, Gyeongsan 712-702, Korea
*Uiseong Black Garlic Farming Association, Uiseong 769-804, Korea

o= V0l W2 =32l gitet R ofoj=ate] M3}

Jjok

Abstract

The antioxidant activity and amino acid composition of various Cheonggukjang extracts, such as the water extract
from Cheonggukjang (CWE), the alcohol extract from Cheonggukjang (CEE), the water extract from Cheonggukjang
with black gadic (BWE) and the alcohol extract from Cheonggukjang with black gadic (BEE), were examined
to investigate the effect of black gadic on the sensory quality and functional properties of Cheonggukjang. The
total polyphenol contents of various extracts were 7.03 mg/100 ¢ (BWE), 3.64 mg/100 g (CWE), 2.88 mg/100
g (BEE) and 0.81 mg/100 g (CEE). The radical scavenging activity of the DPPH radical was highest in BWE
(91.83%), followed by BEE (37.35%), CWE (25.54%) and CEE (14.80%), in that order. The SOD-like activity
was highest in BWE (20.20%), followed by BEE (9.22%), CWE (7.91%) and CEE (6.45%). The thiobarbituric
acid reactive substances (TBARS) were highest in BWE (35.18%), followed by BEE (28.33%), CWE (17.40%)
and CEE ((14.93%). The total amino acid content of Cheongguljang (CC) was higher than that of Cheonggukjang
with black gadic (CCWB), but the essential amino acid content of CCWB (43.18%) was higher than that of CC
(42.27%). The 27 kinds of free amino acid were found in CC, but only 23 kinds were found in CCWB. The
L-lysine content was highest (9.23%) in CC, and the L-phenylalanine content was highest (23.14%) in CCWB.
The free amino acids (L-threonine, L-serine, L-sarcosine, L-proline, L-alanine, L~valine and D,L-3-aminoisobutyric
acid) were found in CC but not in CCWB. The y-amino-n-butyric acid (GABA) was found in CCWB but not
in CC. These results suggest that the addition of black gadlic has beneficial effects on the functionality of Cheonggukjang
without decreasing its sensory characteristics.
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Table 1. Conditions for amino acid analysis

Conditions
Items
Total amino acid Free amino acid

Column Lithium Column u-2322 Lithium Column u-2299

Sodium citrate buffer i .

. Lithium citrate buffer

Buffer solution i ifdrgxﬁe 6(;‘1? " (pH 280, 3.00, 3.15, 3,50, 3.55)

Buffer: 25.0 mLjhr Buffer: 20.0 mLjhr
Buffer Flow mate Ninhydrin: 20.0 mLjhr Ninhydrin: 20.0 mLjhr
Injection volume 40 uL 40 uL
Column temp. 50~95C 35~80C

g 71t AEd u AAe AEE 022 1m  (CEEY SriE AHH d5-FEEBWE) 2 oueFE

membrane filter2 3} 3 o}u] Ak AE 24 7)(Biochrom E(BEE)9] ¥ = $3E-2(Table 2) BWE7} 7.03
30 amino acid analyzer, Cambridge, UK)E ©]-83}¢] Table mg/100 go2 7PF E9kom, CWE@B.64 mg/100 g),

13 2o xHow BEA9 BEE(2.88 mg/ 100 g), CEE(0.81 mg/100 g) <=2 2 YEbytt)
it HGHTE Suks Ao F ZEHE S5

ZsAA ol Eton, oehE FEERT I FEEY FF
Srks A=782 Kim s(1)9] ¥l w5200 mL o] Eshth o9k 22 A= Joo 5(19)0] g oiFe}
o =4 50g vhE 02 g 2w 1g AT/ 1 g T A= FEE F ZYvEy 3F 4 49, dee
50 g5 B2 5 5ETF B U W A AES HEske FE=ol B3] & FEEAA =& 3oE Rt
tiehd 5 ooiskdA 208 &t A, 8 2%, @ ChaQO)E AR Frked] F vlE StEe B FEE0
THA 71ZEE 5H AFHOE A oehe FEEo vig| o =4 AHFE Ao, o= AL
A GATY] FEAA ) & FEEY] 8EH 85
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YER AL, 2432 SPSS(Statistical Package for Social

Sciences, 12, Inc., Chicago, IL, USA) software package = DPPH Z2iC|Zt A& W35}
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(37.35%), CWE(25.54%), CEE(14.80%) 2.2 &S YE}
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=7 4A Tt HgskE 5 e FERE VA o v =4k} Sl Fo vhEe] 4 74 F maillard reaction
ikst Z8(17)0] o, FEFY2EE 28, HGLE, o] A= ascorbic acid$} Pl E AEE 733 34kl g4
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Table 2. Total polyphenolic compounds of Chenggukjang and Chenggukjang fermented with black garlic.
cc’ CcCwB?
CWE’ CEE” BWE BEE
Total polyphenolic compounds (mg/100g) 3.64"+0.00 0.8140.00 7.03"+0.00 2.88°+0.00

U2 Abbreviations CC; Cheonggukjang, CCWB; Cheonggukjang with black garlic.
3)A)WE; water extracts, EE; Ethanol extracts.
Walues are meantstandard deviations of triplicate determinations. Means with different superscripts within a row indicate significant difference (p<0.05).
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Table 3. DPPH radical scavenging activity and SOD-like activity of Chenggukjang and Chenggukjang fermented with black garlic.

(Smg/mL)
CCWB?
Contents 3 m
CWE CEE BWE BEE
DPPH radical scavenging activity(%) 25.54710.18 14.80"£1.05 91.83'40.59 3735"£039
SOD-like activity (%) 791°£1.16 6.45"£1.16 2020°+1.38 922"2,01

Abbrev1at10ns CC; Cheonggukjang, CCWB; Cheonggukjang with black garlic.
"'WE; water extracts, EE; Ethanol extracts.

Walues are meanstandard deviations of triplicate determinations. Means with different superscripts within a row indicate significant difference (p<0.05).
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Fig. 1. Thiobarbituric acid reactive substances (TBARS) in water

and ethanol extracts of Cheonggukjang and Cheonggukjang

fermented with black garlic.

Abbreviations CC; Cheonggukjang, CCWB; Cheonggukjang with black garlic.
Values are meantstandard deviations of triplicate determinations. Means with different
superscripts indicate significant difference (p<0.05).
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Table 4. Total amino acids contents of Cheonggukjang and
Cheonggukjang with black garlic

ac’ ccwB?
Amino acid
% %
L-Threonine 421 4.07
L-Valine 7.07 8.51
L-Methionine 1.88 231
- L-Isoleucine 4.7 4.50
L-Leucine 8.20 6.95
L-Phenylalanine 6.45 5.96
L-Histidine 249 2.13
L-Lysine 720 5.38
L-Aspartic Acid 11.37 11.39
L-Serine 551 503
L-Glutamic Acid 14.44 1343
L-Proline 4.70 4.12
NEY Glycine 420 408
L-Cystine 0.93 071
L-Alanine 4.63 4.57
L-Tyrosine 5.24 339
L-Arginine 6.70 5.68
Total amino acid 45356156 2913034

(g/100g-dry weight)
Total essential amino acid(%) 4227 43.18

Abbreviations CC; Cﬁeonggulgang CCWB; Cheonggufjang with black garlic.
YEssential Amino a01d, "Non essential amino

1)2)
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Table 5. Free amino acids contents of Cheonggukjang and woll 7191® Ao 2 =, Shin 5(26) phenol 72
Cheonggukjang with black garlic. =S = Fstal e FEENAM AgAtsAl
. cc’ CCWB’ a7t g4 BFEva Haska o] # 499 s
Free amino acid o
% % SR gk
Utea 2593 17.95
L-Aspartic Acid 076 040 = of0|i.Ate| Ei5}
Hydroxy-L-proline ND4) 1220 AR FFHCOF Sk A=HCCWB)9| 7ot
L-Threonine 045 ND EARS A% Aa= Table 49F 2t} F opv| =4t T
L-Serine 037 ND obpliibe] Fhge Uuk HHAo] 4227%, ks 7t
L Glutanic acid 135 D H7go] 318%2 TR Jol EbA 2otk Kim
L-Sarcosine 2.87 ND S(UDE H=2F Ax A viS Ao &) F=Ae] 2
Lo Aniadiic i 16 a4 Qo] 2asi) alzl W% H/rsl WA el 2
L-Proline 79 ND Fohar sldTh ol Yang27)o] ARE S 613%7F T
e o o olety nug AR 2w, Fols W2 Astel 9
L-Alanine 1.61 ND

gago] Zas1gla ool e} v de) oe] Za 2,

comibe 1 ! Znks 3739 % oleite) Pge] e Aoz A
L—a—A.nnno-n—butync acid 1.19 097 O YA a2 Racilus spp. o Bgoz 9z
L-Valne i ND 2 BMAe BHAA T4 L e glutamic acid
L Cystine 362 317 ° ThEE TR A= & ’
| Methionine 240 078 aspartic acid, 92 Ad valine, isoleucine, leucine,
Cystahionine L7 246 methionine, phenylalanine % @9t U]+= alanine, glycine,
LIsoleucine 187 L18 lysine 5] ofw|i=gto] ofgelx Bkl H=7 52
L Lencine 481 3 s BA3%h28). Int A=A Suks AV A5 B
L-Tyrosine 508 217 glutamic acid®} aspartic acid®] E=Fo] =2 73S YERY
-Alanine ND 090 Atk 18] Probu| ik HIRSE 718 ot a1
L Phenylalanine 566 2314 T 3HrE] Qlof st U SHAME 958 B0 E
D,L-3-Aminoisobutyric acid 0.74 ND HE A
L-Homocystine 0.29 ND
y-Amino-n-butyric acid ND 8.71 wE|ofn[ - ate] s}
Ethanolamine ND 250 duk =g Svks JA7F A5 feor ks
6-Hydroxylysine 373 3.00 A8 A= Table 59 2o WP =749 fajobmr]iqt
L-Omithine 263 145 < LAysin(9.23%)°] 7F% =%, L-proline(7.96%),
LLysine 9.3 239 L-glutamic acid(7.35%) =°]12H, Svls A7 A=574-2
L-Histidine 122 0.2 L-phenylalanine(23.14%)°] 7} =3t31, hydroxy-L-proline
L-Camosine ND 277 (12.20%), y-amino-n-butyric acid(8.71%) w=°] ATk LuH3
L-Arginine 1.44 1.10 ZANA AZEH FEobu| =4t = L-threonine, L-serine,
TOTAL(%) 100 100 L-sarcosine, L-proline, L-alanine, L-valine, D,L-3-aminoisobutyric
TFAY (g/100g) 3.10£0.11 229:0.11 acide= Svhs 7 Aol e AEHA g3tk 12y
U Abbreviations CC; Cheongguljang, CCWB; Cheonggukjang with black garli. hydroxy-L-proline, y-amino-n-butyric acid, ethanolamine,

Iotal free amino acid, “notdetected.

Table 6. Sensory evaluation of Cheonggukjang and Cheonggukjang fermented with black garlic

Sample” Attributes
Taste Color Flavor Texture Overall acceptability
cc 283098 25041.22° 283:1.16' 3.00£1.09° 2.8340.98°
CCWB 333121° 3.00+1.26' 3.66+0.81" 3.66+0.82° 3.57+1.07°

D Abbreviations CC; Cheonggukjang, CCWB; Cheonggukjang with black garlic.
Values are meantstandard deviations of triplicate determinations.
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2832 A207 A535 (2013)

gl HrElo] e frefobr] =4t - L-threonine,
L-serine, L-sarcosine, L-proline, L-alanine, L-valine, D,L-[3
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