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Antioxidative Materials in Domestic Meju and Doenjang
3. Separation of Hydrephilic Brown Pigment and Their Antioxidant Activity
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Abstract

Hydrophilic brown pigments (HBPs) produced during fermentation and aging of the domestic Meju and Doe-
njang were separated by dialysis and chromatography, and their antiexidant activity were measured. The che-
mical properties of HBP were determined by UV and IR spectrophotometry. HBPs contents were found to be
93.1mg/ g and 183.2mg/ g in Meju fermentated for 3¢ days and 80 days, respectively. The ratio of dialysate

to diffusate of the HBPs were appeared to be 70 : 30 and 87 :

13 in the Meju fermented for 30 days and 80

days, respectively, and the ratio in the Doenjang aged for 60 days was 91 : 9, indicating that dialysate slowly
increased by the fermentation. Both portion exhibited strong antioxidant activity, but more stronger antiexid-
ant activity was found in the dialysate. DEAE-cellulose column chromategraphy showed that dialysate contain-
ed more materials eluted by 0.01~0.03M HCl solution than 0.0TM acetate buffer, but diffusate showed oppos-
ite results, The degree of browning reaction and antioxidant activity found in the fraction eluted by HC! solut-
ion was stronger than that of the fraction eluted by acetate buffer. The fraction eluted from DEAE-cellulose col-
umn chromatography was further fractionated by TLC and found that strong antioxidant activity was present in
the fractions which did not possess luorescence and showed a negative ninhydrin reaction. TLC fractions of
HCl eluant in Meju exhibited a strong absorbance at 260~280nm, but mest of other fractions did not show
any absorbance at UV region. TLC fractions frem dialysate and diffusate showed fairy identical IR spectrum
with absorbance at 3400cm ™', 2800~3000cm ', 1600cm ™", 1400cm ™’ and 1180cm ', however, in addition
to these absorbances, the spectrum from HC! eluant of Meju exhibited a strong absorbance at 1750cm !, in-

dicating the carbonic acid or carbonate ester.
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Fig. 1. Changes in peroxide value (POV) and carbony! vaiue (COV) of linoleic acid after addition of hydrophilic brown pigments ex-
tracted from Meju by different fermentation period at 1% level.
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Fig. 2. Changes in perexide value (POV) and carbonyl value (CGV) of linoleic acid after addition of hydrophilic brown pigments ex-
tracted from Deenjang by different aging period at 1% level.
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Table 1. Peroxide values of linoleic acid after addition of diali-
zed fractions of hydrophilic brown pigments in Meju
and Doenjang {meq/kg)

Days of storage
Sample 5 7
Diffusate  Dialysate Diffusate  Dialysate
Controi 7701 15325
Meju
30days 27.9 332 30.1 36.6
50days 30.5 33.8 32.9 35.4
80days 207 2586 22.8 28.1
Doenjang
Odays 304 21.7 47.6 35.1
30days 36.7 28.0 52.7 36.8
6Gdays 29.2 25.6 38.9 35.6

Table 2. Color intensity of DEAE-cellulose cofumn fractions
of diffusate fram hydrophlic brown pigments in Meju
and Doenjang

Absorbance

Fraction

400nm 440nm

Meju 30d*  50d  80d 30d  s50d  s0d

0.01TM AcOH"0.225 0.276 0.324 0.100 0111 0.126

0.01MHCI® 0.713 0.545 1.245 0.290 0.225 0.500
0.02M HCI 1.123 0.915 0.777 0477 0.347 0.296
0.03MHCl 0970 1.24% 1.442 0.389 0.517 0.611
Doenjang Od 30d  60d 0d 30 60d

0.01M AcOH 0563 0.637 1.219
0.01M HCl  1.274 1.538 2.837

0.391 0.429 0.909
1.210 1.455 2.612

" Column fraction eluted with 0.01M acetate buffer solution
2 Column fraction eluted with 3.01M hydrochloric acid selution
2d 1 days
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Table 3. Changes in peroxide values of finoleic acid after add-
ition of DEAE-cellulose column fractions of diffusate
from hydrophilic brown pigments in Meju and Doen-

jang {meq/kg)
Days of storage
Fraction
3 5
Control 2304 770.1
Meju 30d"  s50d  80d 30d  50d  80d

O.0TMACOH 463 344 385 566 491 46
0.01M HCI 40.3 405 417 425 443 47.1
0.02M HC! 39.0 322 428 417 396 590
0.03M HCI 38,5 359 222 4277 482 354

Doenjang od  30d e0d od 30d 60d

0.01MACOH 363 336 316 473 485 414
0.01M HC! 424 401 416 467 50.2 498

"d : days
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Table 4. Color intensity of DEAE-ceflulose column fractions
of dialysate from hydrophilic brown pigments in Me-
ju and Doenjang

Absorbance

Fraction
440nm

Meju 30d"  50d  80d 30d  50d 80d

0.01M AcOH 0,139 0.106 0.087 0.076 0.057 0.035
0.01TMHCH  0.273 0327 0605  0.161 0.200 0.356
0.02M HCl 0347 0.389 0357 0317 0.216 0303
0.03M HC! - 0749 1.04 - 0.399 0486

Doenjang od 304 60d  od 30d  60d
0.01M AcOH 0.175 0.376 0.299 0.087 0.199 0,137

0.01TMHCE  1.028 1.7143 1.157  0.943 0.915 1.103
0.0ZM HCT 2,275 2448 2669 2003 2129 2403

“d:days

Table 5. Changes in peroxide values of linoleic acid after add-
ition of DEAE-ceilulose column fractions of dialy-
sate from hydrophilic brown pigments in Meju and

Coenjang tmeq /kg)
Days of storage
Fraction e e emminren
3 5
Control 230.4 770.1
Meju 30d"  50d 80d 30d 50d 80d

0.01M ACOH 307 32,6 346 384 417 422
0.01M HCI 212 206 226 446 434 49
0.02M HCI i19.7 201 206 258 260 265
0.03M HCI - 29.2  24.% - 362 349

Doenjang 0d 30d  o0d 0d 30d  60d

0.0TM AcOH 451 430 476 499 502 557
0.01M HC} 202 306 241 341 355 373
0.02M HCI 326 292 251 427 369 327

“d: days
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Table 6. Changes in peroxide values of linoleic acid of after
addition of cellulose thin-layer fractions of diffusate
from hydrophilic brown pigments in Meju and Doen-

jang {meq/kg)
Days of storage
Fraction -
3 5

Control 230.4 770.1

Fr. 1 40.0 52.6

Fr. 2 211 27.8

Fr.3 81.8 110.6

Fr. 4 32.1 441

Fr. 5 24,1 30.2

Fr.6 . 383 47.6

Tahle 7. Changes of peroxide values of linoleic acid after addi-
tion of cellulose thin-layer fractions of dialysate from
hydrophilic brown pigments in Meju and Doenjang

(meq/kg)
Days of storage
Fraction
3 5

Control 2304 770.1

Fr.d 38.0 44.9

Fr. 2 24.0 322

Fr. 3 16.2 24.4

Fr. 4 22.5 31.2

Fr.5 29.1 33.0
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Table 8. Composition of the elements of cellulose thin-ayer
fractions of dialysate from hydrophilic brown pigm-

ents
Elements (%)
Fraction
C H N O
Fr.1 40,99 7.08 12,14 37.79
Fr. 2 33.70 6.83 8.39 51.08
Fr.3 40.60 6.42 9.52 43.5C
Fr. 4 39,40 6515 10.89 43.50
Fr. 5 38.64 6.47 3.80 46.09
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