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Abstract

Nutritional components and quality characteristics of drained soybean boiling water(DBW), which is discarded in the mass production of

fermented soy foods, were compared with raw soybean(Control) and Cheonggukjang(CG]) to provide the basic data for its recycle. The

contents of moisture, crude protein, crude lipid and crude ash of DBW were shown as 87%,

2.2%, 0.15% and 1.42%, respectively. Decreased

total amino acid of 1,677.8 mg/100g in DBW was comparable with 29,051.1 mg/100g in control, however, there was no great difference in

the proportion of essential amino acid to the total. While the total sugar contents were decreased in both DBW and CGJ with 8.39% and

7.17% each from the control of 11.50%, the reducing sugars were increased with higher amount of 6.44% in CGJ and 8.30% in DBW than

5.60% in control, pH of DBW was lower than both of the control and CGJ. Hunter's color values revealed the increase of redness(a value)

and yellowness(b value) of DBW and CGJ suggesting that Maillard reaction products were produced by the heating and fermentation process.

Polyphenol compounds were highly abundant in CGJ of 0.74 tannic acid equivalent(mg/g) followed by similar low amounts of 0.33 and 0.29

tannic acid equivalent(mg/g) in DBW and control, respectively. Antioxidative activity determined by Electron Donating Ability(%) using DPPH

radical showed that CG]J, of which polyphenols were the highest, has the strongest electron donating ability with the lowest EC50 value of

5.91 mg/mL. DBW was much lower but similar with the control. From the above results the drained soybean boiling water was shown to

have many nutritional and functional components as much as soybean, therefore, it could be a potent reusable food material.
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Table 1, Approximate composition of soybean, Cheonggukjang

and drained boiling water (unit: %)
Composition Control CGJ DBW
Moisture 15.1940.11 7.6410.15 87.060.18
Crude Lipid 16.47+0.57 18.6310.61 0.15+0.04
Crude Protein 34.9040.02 42.7140.03 2.20+0.01
Crude Ash 3.8410.03 5.9920.04 1.42£0.02
Carbohydrate 29.610.14 25.0340.09 9.17£0.03

Values are mean®SD (n=3),
Control : Raw soybean,

CGJ : Cheonggukjang,

DBW : Drained Boiling Water,
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Table 2, Amino acid composition of soybean, Cheonggukjang and drained boiling water (unit: mg/100g)

Amino acid Control CGJ DBW DBW/Control(%)

Essential amino acid(EAA)

Lysine 2,282.2 2,190.2 136.4 6.0
Leucine 2,114.5 2,433.0 03.7 3.0
Phenylalanine 1,538.2 2,216.2 92.0 6.0
Threonine 1,492 4 1,440.1 9.5 0.6
Valine 1,429.6 1,619.8 825 58
Isoleucine 1,336.4 1,421.3 29.2 22
Methionine 2425 4339 325 134
ZEAA 10,435.8 11,7545 4458 43
Non-essential amino acid(NEAA)
Glutamic acid 4,767.7 5,838.1 06.8 14
Aspartic acid 3,7215 4,678.1 486.8 131
Arginine 2,469.1 2,0425 76.9 31
Proline 1,761.0 1,826.6 1282 73
Alanine 1,485.0 1,666.2 1452 98
Glycine 1,329.3 1,567.7 225 17
Serine 1,271.6 1,658.2 50.9 40
Tyrosine 748.6 1,115.0 1239 16,6
Histidine 650.5 866.8 13.2 20
Cysteine 411.0 2655 117.6 286
LZNEAA 18,6153 21,5247 1,232.0 0.0
Total amino acid(TAA) 29,051.1 33,279.2 1,677.8 58
EAA/TAA(%) 359 353 265

Control : Raw soybean.
CGJ @ Cheonggukjang,
DBW : Drained Boiling Water,
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HM=Al Holsls 2 42 29 ME2s oft EREN 24 529
4, & Eou= &

A8F, A= 4 T #e = ARy F Eds T
Table 40l YR A=de] ¥ Zds ol 074
tannic acid equivalent(mg/g)Z 7FF %3 F 42 B3 ¢

238 47 o, 29 2 0,33 tannic acid equivalent(mg/g)Z H]
Sakdek. o 7;:% deol 2 ZgdE e AYFY
2.9%0114] 1.61% padte] 2 ARl oyt Aok
(Kwon HY 5 2007). 987} T3t th5ods E7at I
=7golLt \Q__Xo]—'\_: g 9 247Ao] ZoldS5E Lalus
gako] S7ETE Bael fAFEFlew(Oh HY € Kim CS
2007, Park JW 5 2007), Lee HJ 5007 Al# =4 &
2 5% & ZEdls TS 108~302 mguE Haske] 3

774 AZZAL e AfolE RIS

HEA e AEAC gl BExEHY E 24 gt
B9 A theket Fxeo} EAERS A, it} dat
g4 5o APy 715E e AeR dEA °‘°1 4
FrtsiA| =] Hol o] gHrt, Zlvls 3FEo] ditE &%
S AYE 71 A A 28R Xl’élol Sl EN
of oa 37|e} dNEeE oA AstHoEHA QA =
slo] ele] =& onf Zejsle EAE ol#dt fl7]
E AAANZIZ] Wl Aoz delA °]D}(%ong, HNZ} Jung
KS 2000). & &2 B9 F EZds @] 953H A9
FARE AL F e dAriddx ARk ZedE ARE
o] ojggozH o|o} e AT el F Ud5E A
ARHE SHoA wile- 1R ATE AR H

5 pH

%J_f—i%iﬂr 7ol pHE
2 ojHT} w2
EHTE AENINE pHE

Z4zt 6,20 9 6512 Yelgtou
pH 5.762 YERHRITHTable 3).
Aol 63904 572 AstH
Aoz Ryd vF JQI(Kwon HY 5 2007), AlF H=732
pHE 5.58~6.11 (Lee HJ % 2007) % 7.28 (Ahn BS$} Lee
CH 2003) & Aol wpe} theFsiAl Harxoef gt

ol-ﬂ

6. Hunter's color value

Rt = )\1}—0

45 5, A=A o F Zo
Table 3014 1 leh ol A=FI AR
7k 34949} 33,672 HSERt T AR
of B2 Aow uEhtil, ANk 98T 9.8994
e B 16192 Fobxlon T 2052 /M 3,
FAEb)E 95T ( AT (T 2 59 £o=2 —0—7]-0}
ek, olok 22 A= 7}%‘7431% T A B w
Aol Mol Bo ZAoZ ZAWIS onlsiy ol
Aske AaslEy) F937e] Maillard reactiondl] 2
W& (Maillard reaction products; MRPs) AA]ZFo] }o]-7]
el Aog AlgEthoh HY ¢ Kim CS 2007). Al# =
Bbel AT 13k 70.01~77.22, aft 0.91~4.64 E bk

oE(L)’E
& 382602 T

ot Hir I

P2 it
i o

OW 1o ol

el

Korean ], Food Cookery Sci. Vol 29, No. 5(2013)



530 za+

23.72~31.002 HIFo] Q& WHd(lee H T 2007) A=Y
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Table 3. pH and Hunter's color values of soybean, Cheonggukjang
and drained boiling water

Hunter's color value

Sample pH
L a b
Control 6291004  34.94+036°  9894035"  41.76+030"
sel 6512001"  3367+054' 20504015 55434085
DBW 5761002° 58261165 16.1910.06°  62.90+0.88°

Values are mean*SD (n=3).

Control : Raw soybean.

CGJ @ Cheonggukjang.

DBW : Drained Boiling Water,

UDifferent letters within a column are significantly different at p<0.05
level by Duncans's multiple range test.

7. MX}20{5(Electron donating ability; EDA)

DPPH radicals o] &3} HAFF 5L Table 49| VERNS
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FHoz WgE AXE B radical 2AFZHI} 22 14.4%,
15.0% B 40.5%% F7Fe ZoR veht Wil ofsf iist
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3} a39+= F=2 isoflavonoid 3}3E3} polyphenol 3}3HEE9
Sl T3l dFAetol=, opultt 9 <lx1d o] g
dts) Kool Flofels Ao A AekKin Y B 196)
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Lee SQ00DNE 3 AFgom WIAAS o Fist I
o] /IS Buskla ol waEdg F nAEd 93] A
A g =2 uolgtal FAS T wEkA #H7]E 1
U F e B dATATol du5F 49 % Tl
gelths AL ks SIgEEe] F 42 EZ olES A
ARt AHolA AE AR & wie F8&F Zlo=
Atz E
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Table 4. Total polyphenol contents and electron donating ability(EDA)

of soybean, Cheonggukjang and drained boiling water

sample Tannic acid equivalent EDA ECso
(mg/g) (%) (mg/mL)

Control 0.330.006™" 2781+1.13" 2332

cGJ 0.74+0,009° 76794319 591

DBW 0.29+0,004" 27.00£0.78" 20.70

Values are meantSD (n=3).
Control : Raw soybean.

CGJ : Cheonggukjang.

DBW : Drained Boiling Water,

"Different letters within a column are significantly different at p¢0.05 level by

Duncans's multiple range test.
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