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Abstract

The purpose of this study was to analyze the anthocyanin contents of black soybean crude extracts derived using a
countercurrent system and to compare the effects of stabilizers( S -cyclodextrin, maltodextrin) and sugars(sucrose, maltose)
on the color deterioration of the anthocyanin. When the extraction process was kept at 100°C for 120~ 180 min, only C3G
(cyanidin-3-glucoside) was detected in the water extract. The C3G contents in the water exfracts acquired at 8C, 60T,
and 80°C were 2.38 ppm, 1.73 ppm, and 1.73 ppm, respectively. Sucrose and maltose retarded color deterioration of the
crude pigment extract by the countercurrent method with methanol. Finally, the additions of maltodextrin or 8 -cyclodextrin
did not retard thermal color deterioration of the black soybean crude pigment extract.

Key words: black soybean, anthocyanin, stabilizer, thermal color deterioration.
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Table 1. HPLC conditions for anthocyanin pigments

analysis
Tosoh Bioscience TSKgel™ ODS-120T
Column
(5 tm 150%4.6 mm)
UV-visible 530 nm
Wavelength .
Range scanning: 200~900
. H>O : methanol : formic acid
Mobile phase
(78:17:5 vWiv)
Flow rate 1.0 m¢/min
Sample size 2.0

ET MIHLIEE 0.63, agk 2.37, b3k 047) 2 60T T A
THLH-E 2.82, agk 4.06, b3k 0.63)0.2 7|E ke AA e
spectrphotometer(d-3500d, Minolta, Tokyo, Japan)E ©]&-3}c]
Hunter's value <1 L(Lightness), a(Redness), b(Yellowness)Zt-3
S8
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Fig. 1. Comparison of HPLC chromatogram between standard(red) and anthocyanin of black soybean(blue) extracted

by metanol.

Table 2. Anthocyanin content by methanol extraction
in black soybean

Anthocyanin RT Content
D3GY 7.002 0.57 ppm
c3G” 10.233 2.23 ppm
Pi3G” nd® nd?

) D3G; delphinidin-3-glucoside, Y 3G, cyanidin-3-glucoside,
3 Pt3G; petunidin-3-glucoside, » nd.; not detected.

Count current system= ©|-8-3lc] 8 oA &5 HAE <t
EAloPd2 1719] chromatograme] &% A tHFig. 2). HA&E
peakZ standard®} ¥ wsle] 5 FA-E 3¢ AINFig 3) Ve

W chromatogram C3GU & & 4= IStk ol¢t 28 A=
60T} 80CAME 22 Aol Ak vhik FEAJopd &
o] %% 2o wie} th2r) Yehgst), 8 CAA Y] HEAJo}
W &eko] 238 ppme| AE WHA, 60°C} 80Tl A= 1.73 ppm
S Yehfio] 32 &7} ol ulet EAled o] FY
Aol WAL o 4 UATKTable 3).

olg} e ANE FTFY W WS FEAME 3G
D3G7F 7 &E WA counter current systemol| A<= C3GRE -4
e, o] R AEAP &5 2 J’Vé o Ae] A kA

7} FEo] 9J& Ao w ARV 35 HUe HEVL 87
Ak, B A AR C3G7} D3G7} ok Mo) Eogld
s =, A 2R F tEAjopd AA F D3GY] &

ADLA, 8ig=G20.4 Ref=360,100 (0702 1BDEF _LL 2007-02-12 11-21-65818BR_1:4.1)

Fig. 2. HPLC chromatogram of anthocyanin extracts by counter current system at 8T from black soybean.
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Fig. 3. Comparsion of Wave length between standard(red) and anthocyanin extfracts(blue) by counter current system

at 8C from black soybean.

Table 3. Anthocyanin content by counter current system
from black soybean at different temperature

Extraction Anthocyanin content
temp. D3G” 367 P3G”
8T nd? 2.38 ppm nd.”
60C nd.? 1.73 ppm nd®
80C nd.” 1.73 ppm nd?

b D3G; delphinidin-3-glucoside, 2 C3G; cyanidin-3-glucoside,
¥ P3G, petunidin-3-glucoside, ¥ n.d.; not detected.
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Table 4. Comparison of Hunter's value of anthocyanin
by methanol extraction in black soybean

Heating time Hunter's value
(Hour) L* a* b* dE*a
0 65.04 61.86 37.04
1 69.13 54.61 29.28
-0.993
2 72.31 47.42 27.24
3 7411 40.02 27.35
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Table S. Hunter's value of anthocyanin from black soybean by counter current system extraction at 8°C, 60°C and 80°C

Heating time 8C 60C 80T
(hour) L a b dE*a L a b dE*a L a b dE*a
0 0.44 1.38 —0.62 2.82 4.06 —0.63 0.63 2.37 0.47
1 0.33 1.66 0.56 5.53 4.07 0.38 0.36 1.90 0.61
0.89 0.72 —0.82
2 0.57 247 0.98 4.88 5.96 3.71 0.27 1.67 0.47
3 1.05 2.29 1.77 4.67 445 3.44 0.31 1.79 0.54
ghol S0CAIAE 082, 60Ol E 0722 Urehskek, 8Tol whE Aol SlRem, A} WMol £ ohlot A1 ke
A 323 AR Delta Egh2 0892 5% 257} Y342 ol & HolA sttt
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Table 6. Effect of heating time and stabilizers on degradation index of anthocyanin with methanol extract

Heating time 0 1 hr 2 hr 3 hr
Control 1.23+0.00" 1.3420.00° 1.48+0.01° 1.68+0.04°
, 1% 1.2140.00° 1.32+0.00° 1.5240.03° 1.69+0.01°
B -Cyclodextrin . \ . .
5% 1.27£0.01 1.3620.00 1.5420.02 1.58+0.02
) 1% 1.23+0.00° 1.35+0.01° 1.62+0.01° 1.690.02°
Maltodextrin | . .
5% 1.2320.00 1.3440.00° 1.5520.00 1.6540.01

Superscript with the same letter in vertical of each sample is not significantly different(p<0.05).

Table 7. Effect of heating time and sugars on degradation index of anthocyanin with methanol extract

Heating time 0 1 hr 2 hr 3 hr
Control 1.23+0.00" 1.34+0.00° 1.48+0.01° 1.6840.04°
Sucrose 1% 1.23+0.00° 1.36+0.01° 1.60+0.03° 1.74+0.04"

10% 1.25+0.00° 1.43+0.01° 1.74+0.03° 2.00+0.05"
Maltose 1% 1.23+0.00" 1.360.00° 1.56+0.02° 1.72+0.02°
10% 1.24+0.00° 1.36+0.01° 1.56+0.01° 1.7440.03°

Superscript with the same letter in vertical of each sample is not significantly different(p<0.05).
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Table 8. Effect of heating time and stabilizers on degradation index of anthocyanin by counter current system
extraction in black soybean at different temperatures

F value

Pr>F
Heating Extraction
time(a) temp.(b)
1.32 1.41 1.61 1.46 1.24 124 1.26 1.27 1.79 1.76 1.91 221 73.72 17.49 7.47

8C 60T 80C

0 I hr 2hr 3 hr 0 1 hr 2h 3hr 0 1 hr 2hr 3 hr

*b

Control [ b a b a a a a b b ba a
£0.01°  £0.00° 003" 004" 003" +0.02° +001° 20.02° =20.17° 2005 =20.13° 028 <0001** <.0001** 0.0002**
s 1% 157 195 19 183 162 168 207 171 163 158 141 145  49.13 853  18.16
; T2005 £0.16° 2009 006 +0.06° +0.02° £008 20.01° 004 004 002 £0.03° <0001** 0.0019%* <0001**
cyclo

doxtrin 5% 144 195 187 165 157 176 208 172 144 147 157 150 3341 157  34.05
©002° 40100 2011° 4005 £003° 20045 +006 006" 20.02° £002° £005° =0.06™ <0001** 02309 <0001

1% 227 1.48 1.48 1.69 1.47 1.50 1.78 1.53 1.60 1.84 1.86 1.54 306 2418 833
Malto C 246" £1548 21545 4179 +0.02° £0.03% 2004 001" 002" 033" 004" +0.06 00505 <0001** 0.0001**

dextrin e, 71 135 151 178 145 147 153 155 156 147 166 169 473 3.61 8.89
° 2028 £006° 0057 2005 001" 001" 002" £005° 20.02° =001° 006 0.06° 00113* 0.0450% <0001**

*** Significant at the p<0.05 and p<0.01, respectively, Superscript with the same letter in vertical of each sample is not significantly different(p<0.05).

Table 9. Effect of heating time and sugars on degradation index of anthocyanin by counter current system extraction
in black soybean at different temperatures

F value
Pr>F

Heating Extraction
0 lhr 2k 3hr 0 l1hr 2hr 3 hr 0 lhr 2 3hr a*b

time(a) temp.(b)
1.97 1.55 1.55 1.65 1.57 1.52 1.53 1.59 1.67 1.96 1.83 1.83 278 1.81 13.94
015" 006" +0.03° 001° 006" =20.02° +0.01° 0.04° £0.03° 007 +0.04° +0.04 <0001** 01876 <.0001%*

8T 60T 80T

1%

Sucrose
v, 140 082 1S3 147 146 148 14 150 1S3 L7 170 170 192 056 1.07
005" £1.14° +000° 005" +0.04" 004" 008" £0.02° +0.02° +0.07° +0.14° 014 01577 05783 04132
o, 2% 1.59b 1,59b 173 138 139 147 149 155 177 187 187 10413 5581  108.88
Maltose 0520 005" +0.05° 004" 005 £001° 20.07° 20.02° 2004 +002° 003 003 <.000I** <QO0I** <Q00I**

135 143 149 147 185 197 19 149 153 160 174 174 29.95 3.82 19.64
004" +0.01° 001° 004" +0.04™ 017 2004 001" +0.02° +006° =0.11° =011 <0001** 00385% <0001**

*** significant at the p<0.05 and p<0.01, respectively, Superscript with the same letter in vertical of each sample is not significantly different(p<0.05).

10%
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Rem, 1% A7 60C 2 80T F=E3 10 % H7hro
8T, 60C 12|31 80Tl = Ml Wol7F 713k b2
ZH<) maltose 22X 10% H7HES M| Blol7k B
on, 8T FEEL 7IE Alzt ujat Az} ¥ol 7}t 7H4sks
o1}, 60T, 80C FEELS A ¥lolwrt 78l =,
A4 P Bl A maltose= 71E Al7H} & 2% Alo]d
p<0010X wEAL FH7} 9 om, 10% H7bo] 1% A
7hHe R A2 b sl 7lojshE Ao ddE ) o9}
2L& 732 87T, 60T, 80Te F=EA Lk

O OofF ai
L= x

2=

FEAJoPI MAE counter current system 2 &8t 7}
F 273k Aol gk ANE zAlelnAl on 24
8%, 60T, 80Tl A 1A7F &390tk 2 Wild 12 ge
Alopd g B4 Al weh e $E5 AT QEA o
A 2291 C3G7} 2.23 ppm #2312, counter current system
F2AME C3G7}F 8TellA 2.38 ppm, 60TlIA 1.73 ppm, 80C
N 1.73 ppm BAH o)A 2F 7RI 2=A etEAlobde] &
£4E& E ol & o] &3l counter current system®] 5:30)
43 Aoz ATk

7hd ol o3t Mol IS F delta Egho 2 £-43 A3, 1
g2 FE2EL 71 ARto] At whe} 714819 31, counter
current system®] 8°C, 60C, 80T 2] & & & 217} e
£ 718 A} 2 3RS velfo] 8T FE0] 2 A7
7 3 95 JeERI.

A9} G5 Aol M QtEAlohde] ok} gl A W)
B2 352 B-cyclodextrin 1% A7} 2A1374A] WAl XA &
2 BHom, BHE sucrose 1% M7kro] o8 29 g}
WAt 3HH, counter current system SZ<llAE B -cyclodextrin
1%7F Al 57 &% FEENA 25 54 2 297t 99l
o, maltodextrin® 1% H717} 719 A3 2 e 2%
A 1% Fo] o] W EHE B33, 5% F7H 8T
FZAM 221772 o E7F Ut Sucrose 1%9}
maltose 1% B 10% H7t= 8T FZol|A <3l 5145 v}
Wt wetA] counter current systeme]l €]3F A4 F QHEA|
obd FZ& FFHAA 8T FFo] AAFo|n, 5 MA
g3t &3l= B -cyclodextrin 1%, maltodextrin 1%} sucrose
1%, maltose 1%7} AA] E-8AAA F-83 2102 A=)
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