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Table 1. Effect of EtOH concentration on the pigment extraction
from barley grains of the variety Ab2231

Concentration of EtOH Absorbance
(%) 460 nm 535 nm
0 0.071 0.030
25 0.066 0.030
50 0.182 0.101
60 , 0.172 0.095
70 0.102 0.051
30 0413 0281
90 0.130 0.081
100 0.034 0011
04
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Fig. 1. Effect of HCl concentration in 80% EtOH on pigments
extraction from grains of the variety Ab2231.

Ake] Ao i3 G, 80% NPT FEIT FEdd
025M HCI, 0.25M malic acid, 0.25M citric acidZ 37}s}
o] =] WslE v HAESII

29 A=} A A AL 80% ke HC,
malic acid, citric acid2 0%, 0.125%, 0.25%, 0.75%, 1.0%,
1.25%°] 67K 2702 7kt ohe 4°Ce] WaolA 15
7+ BAsiA] AAe] MYAS HESIITH

FFFE 2 3= AL 80% EtOH-025M HCIZ
F&3lo] FAARAZ AEE 89(80% EtOH-025M HC),
80% EtOH-0.25M malic acid, 80% EtOH-0.25M citric acid)
o 1008 3A&te] 400~700 nm PN EFATEHS x
Abetar HulErad 2 g AT

[/

% 0F
SRRl AB2231S 73 AEZ Asl JEkee] Bxn
o W MAi FEEEE AEAOIIA Aie] HOF
I HALSE 535 nmét wA] Aae] HAdEr sde AL
460 nmellA 24t S B=E S43Isrh. Table 190 AlAIE vle}
7o) 80% oletEollN FEEgo] 7P Eith weA Al
FEEES deiMe FEEve v 2dEo] a3k Aow
UepRgtl, fAme] A FZoA 80%2] oEkee] ARgo] &
& &8% ®Bel v Uy

Absorbance (A,

0.0 T v T T T T T T
50 60 70 80 90 100

Concentration (%)
Fig. 2. Effects of EtOH (@) and MeOH (M) concentrations

containing 1.0% HCI] on pigment extraction from grains of the
variety Ab2231.
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Fig. 3. Effect of extraction time on pigment extraction from grains
of the variety Ab2231.
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Table 2. Effect of acid addition on the pigment characteristics extracted from grains of the variety Ab2231

Solvent Acid added A Abs
0.25M HC1 524nm 0.338
0.25M HCI + 0.25M HC1 531nm 0.340
0.25M Malic acid 524nm 0.267
80% EtOH 0.25M Malic acid + 0.25M HCl1 532nm 0.328
0.25M Citric acid 523nm 0.211
0.25M Citric acid + 0.25M HCI1 534nm 0.287
0.25M HC1 527nm 0.307
0.25M HCI + 0.25M HC1 526nm 0.311
0.25M Malic acid 524nm 0.244
80% MeOH 0.25M Malic acid + 0.25M HCl 525nm 0.276
0.25M Citric acid 521nm 0.204
0.25M Citric acid + 0.25M HCI 526nm 0.239
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Fig. 4. Effects of 0.25 M HCI, malic acid and citric acid in 80%
EtOH on the spectrum of pigments extracted from grains of the
variety Ab2231.

2be] Ao thet GRS Lol sl 80% N 80%

Hekg2 Zhzt &3 89 025M hydrochloric acid, 0.25
M malic acid, 0.25M citric acidS Z+z+ FHrlsl] EF=S
Hl AESIGTE Table 201 B9 ule} 7o) Mh Fzolo)] A
< F7hhE AdiEEade ta dalgen], §713ke Hrt
< HhFE el FREE 2N H T Fig 4).
FEAe] PgE FAIE] S8 80% olEREol H7HA)
71e A FF9 AAHFTEE Yolrr] 915l hydrochloric
acid, malic acid, citric acid®. 0-1.25%9] 58 ZZ3 thg,
FE2ATL FF F 4C YERAA 1597 2H3 Fo F
BAEE 233 A7, 1.0% hydrochloric acidg #7135 F2o
A 7bE B Mag Zhago] UehkithFg. 5). weEbd #4
HEoA Mie] F258& ¥ FAHELE Eo)7) aME
hydrochloric acidE 10%A% H7lshe o) wl@a3 Aoz
Sud el

85T B AE, Ix 2 IZFHAAN F53 Ao FHu)
Y, 3=, SHHERS 2K &) AN 2AL
33t Fig. 62 27 % 4A9] 80% EtOH-025% HCI
2 80% EtOH-0.25% malic acidolM 9] EF4AHEZHS Jehd
Zolt}, Ab22313 ERF7]S] &M A= 247} Harbomeo| A

0.35
R —_— ==
0.30 - *
-~ 025 / = SAE
<& s . —e— 1WAE
;’ 0.20 -
£
E 0.15 -
§ 0.10- A
% os]
0.35
] —a— SAE
0.30 —e— 1WAE
A
5 0.25-"—_-___-/.
<
';T 0.20
g8 e .
8 o1s{
[
]
@ 0.10 B
-5
0.05 -
" 035
—a— SAE
By / —e— 1WAE
S TTTT——=n
3 0.20 —
§ 0.151 / /\-
. ®
0.10
2 c
0.05-
o.no* . r T T
00 02 04 0.6 0.8 1.0 12 14

Concentration (%)

Fig. 5. Effect of the concentration of HCI (A), malic acid (B), and
citric acid (C) in 80% EtOH on the pigments stability extracted
from grains of the variety Ab2231. SAE, soon after extraction;
1WAE, one week after extraction.
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Table 3. Absorbance and A, of the pigments extracted from colored barley grains of the varieties Ab2231, Moizimugi, Lion, and Hogye 4

80%FEtOH-0.25 M HC1 80%EtOH-0.25 M MA 80%EtOH-0.25 M CA
460 nm 535 nm Ay (M) 460 nm 535 nm Ay (M) 460 nm 535 nm A (M)
Ab2231 0.29 0.22 524 0.28 0.22 524 0.22 0.21 523
Mozzimugi 0.25 0.23 526 0.25 023 525 0.21 0.21 525
Lion 0.24 0.10 - 0.22 0.10 - 0.20 0.09 -
Hogye 4 0.20 0.08 - 0.19 0.08 - 0.18 0.07 -
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Fig. 6. Varietal differences in the absorption spectrum of pigments

extracted in 80% EtOH-0.25% HC1 (A) and 80% EtOH-0.25%

malic acid (B) from grains of the varieties Ab2231, Mozzimugi,
Lion and Hogye 4.

FEAORIA Mag F2 PHSE Ao WY & 91,
Lions} A45= 2 HdlE3ado] 350nm F2o]ojA

Table 4. Characteristics of the pigments extracted from barley
grains

Variety Ay Ag;s Ao/ Asss
Hinssalbori 0.49 0.15 3.17
Hinchalssalbori 0.52 0.16 325
Saechalssalbori 0.68 0.19 348
Dusan 29 0.39 0.12 3.19
Lion 0.63 021 295
Hogye 4 0.57 0.21 2.71
Ab2231 0.76 0.46 1.64
Mozzimugi 0.66 043 1.54
Heukjinju (Black rice) 0.18 0.44 0.41
Mujinju (Grape) 0.29 0.30 0.95
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Table 5. Hunter values of the barley grains
Grain Powder
Variety
Hunter L Hunter A Hunter B Hunter L Hunter A Hunter B
Hinssalbori 38.6 13.9 26.9 81.6 2.8 111
Hinchalssalbori 432 13.6 18.3 80.1 31 15.9
Saechalssalbori 49.1 114 342 84.8 23 112
Dusan 29 513 10.0 19.2 80.8 3.0 12.9
Lion 29.9 12.0 6.1 68.3 4.0 11.0
Hogye 4 34.7 113 9.7 73.0 4.1 7.8
Ab2231 21.5 17.0 154 674 4.0 72
Mozzimugi 32.1 15.1 9.3 76.6 39 6.2
Heukjinju (Black rice) 19.7 18.0 13.8 454 94 2.1
Mujinju (Grape) 17.7 19.3 12.5 134 423 94
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Characteristics of the Pigments Extracted from Grains of Colored Barley
Wan-Taek Ju, Kyung-Soo Min'? and Ro-Dong Park* (Department of Agricultural Chemistry, 'Department of

Agronomy, ‘Institute of Agricultural Science and Technology, Chonnam National University, Gwangju, 500-757,
Korea)

Abstract: The characteristics of the pigments extracted from grains of the colored barley varieties Ab2231,
Mozzimugi, Lion, and Hogye 4 were studied. Extraction of the pigments from powder (80 mesh) of the barley grains
was most efficient in 80% ethanol containing 1.0% HCI for 1 hr at 60°C. The pigments were also stable in 80%
ethanol containing 1.0% HCI. Depending on the absorption spectra, maximal peak wavelength, and the ratio of A,/
A, the varieties were separated into two groups, colored naked barley (Ab2231 and Mozzimugi) and colored
covered barley (Lion and Hogye 4).
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