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Antioxidative Materials in Domestic Meju and Doenjang
2. Separation of Lipophilic Brown Pigment and Their Antioxdative Activity
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Dept. of Food Science and Nutrition, Gyeongsang National University, finju 660 - 707, Korea

Abstract

Lipaphilic brown pigments produced during the fermentation of domestic Meju and Doenjang were fraction-
ated by column and thin-layer chiramatography (TLC). Fach of the fractions was tested for the antioxidant act-
ivity and then charaterized by spectroscopic analysis. The lipophilic brown pigments were separated into chlo-
roform-soluble and methancl-seluble parts in which Meju resulted the higher content of chioroform-soluble
part than that of methanol-soluble part ; however, Doenjang exhibited the opposite result to that of Meju. Mo-
re strong antiexidant activity was feund in the methanol-soluble part than the chloroform-soluble part. Four
and five fractions were separated from chloroform-soluble and methanoi-saluble parts respectively hy silicagel
TLC. The iraction that exhibited the high antioxidant activity showed a strong absorption at 260nm caused by
amino compounds in UV spectrum. The other fractions which did not have antioxidant activity ahsorbed at

240nm by carbonic acid and its ester. IR spectrum of each fraction commonly showed absarption at 3400cm ™

r

2800cm ", 1700cm ', 1600cm ™, 1400cm ™, 1300cm ™, and 1100cm ", Especcially, the fraction which had a st-
rong antioxidant activity showed absorption at 2800cm™", 1400cm ™', and 1600cm ' suggesting that the frac-

tion contain Schiff' 5 base and primary amine structure,
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Fig. 1. Changes in peroxide value(POV) and carhonyl value(COV) of linoleic acid after addition of lipophilic brown pigments

Fig. 2. Changes in peroxide value(POV) and carbonyl value(COV) of lincleic acid afier addition of lipophilic brown pigments
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Table 1. Changes in perexide values of linoleic acid after add-
ition of chloroform and methanaol extract from fipo-

i} ol 4] 2= "’Liii—‘- 7}%—/‘5‘ AN o] 430.0~ philic brown pigments at 40°C
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) (meaq/kg)
529.3mg/g solide] ¢ 3 vl eh-& 741 4 - 82 132 S— e B
3~ 231 6mg/p solide] 91 =4 }] Q7| are Aa w2 " Chloroform extract Methanol extract .
A} ZoAd Foll = ZbZE 90.0~125.7mg/g solid2} 536.0 Sample Days of storage Days of storage
~571.7mg/ g solid 2 A Hgh-g 7SS Fiel A —_— O S A S o
FriEgdeng A A4 AR SR shehA Control 2304 770.1 18532.5 2304 770.1 15325
Rzt 2A QiR ST TR UL FTFEE D e |
2 linoleic acidel] 1%2 Hrbsle] Falsle.o 2t 30days 2316 5790 10254 780 931 1226

5 ; 197.7 4717 856.1 1.0 100.3 137.7

A9l Table 17} 7+20] ¥.& 7ol sjol] olz7e] F4k 50 days 5 81.0

80 days 1347 3873 741.6 459 68.7 84.0
BE7}7) 1532.2meg/kgel ) viste] SRR 2 E rLa

_ . ~ Doenjang
A Balo] Arre A A 741 .6meq/kg, B Abel A Odays 2020 4313 7045 358 535 760
685.4meq/kegd] & By ogS FHEA EATFE 30days  129.7 3693 6457 268 327 706

60 days 1257 3710 6854 260 427 62.6

2 A7t ol Foll A 84.0meq/ kg, FAFollA] 62.6meq

Yable 2. Color intensity of silicic ae:l{i column fractlons of chigroform extract from hpoph:hc brown pigments

Absorbancc
Fraction - -
400 440nm

Meju 30 days 50 days 80 days 30 days 50 days 8C days
CHCLQO (3.040 0.048 0.053 0.027 0.036 0.041
C/M99: 1 0.283 0.253 0.435 0.157 0.199 0.334
C/M98: 2 0.278 0.330 0.593 0117 0.322 0.326
C/M95: 5 0.761 0.720 1.082 0.381 0.352 0.522
C/M90: 10 0.565 0.606 647 0.298 0.353 0.380
C/M 8020 0.546 0.464 0.648 0.397° 0.246 (0.351
MeOH (M) 0.479 0.412 0.431 0.273 0.255 0.277
Doenjang 0 days 30 days 60 days 0 days 30 days 60 days
CHC(O) 0.105 0.107 0.213 0.057 0.067 092
C/M99: 1 0416 0.659 0.867 0.173 0.349 (.388
C/M98: 2 (.439 0.572 - 0.160 0.211 -
C/M95: 5 - - - - : -
CiM90: 10 1.20% 1.335 1.093 {(.579 23.650 0.672
C/MB0: 20 1.825 0.943 1.361 0.669 0.533 0.772

MeQH (M) 1.143 G.753 1.472 0.563 0.492 0.747




EEEIE LIRS E

B RL 400nmse} 440nmell 4] zkzk 0.0533) 0‘{}41@:1
hab e ks Jelfel e SR EFE (/RS M
95 : SREEL 10829 052284 R BL 3 ur

gh gl
24 ¥ -%—.3; linoleic acidell 1% %2 3 7}3led
40° Coll 4] 5917 &% 59 FakatEolE 549 2

I} {Table 3)%& iwl o] ol 4] = Wl E 7 7be] I ed4e
B ghiabsleo] Zolele A S Ry 1 SeMe
C/M 95158 C/M 90 110 3359 alasgrst
2z 111 2meq/kg,-»} 102.8meq/ kg 2 & g4kad
LAk 7 g W Fol wisle] zinbd o
3}“ o] ek7k o 2|1} v ek HF -}%‘—q_-g- o 7}
EL A ‘474141'314 g Rk I
=l 58] ZA4 (400nm)2]

o
T
JE
rle
il
it

FAe g A7 -2,

g ZAaEade] delsh gadaty 255

rJt:
Hz

Al 3141635 5001l 2} 60 4415 g
o A= 25,9 1 49.8 1 24.32] vl EH W Fe 8]
C/M 80120 F-3 55 C/MS50: 50 B3 52 gake]
Ao} 5 vﬂﬁ’r% rf&} 2] Feko] 2 A Zrhsbadt
Teble 4% o®h& 7l Ealv3-2| 29 FEEE
o} A =g el AL sl Fol e C/M 80120
FH I3 C/M 50150 F8 Fol nisto] wlgtE 2H
o] FHErE wA e dbd, Hakel e C/M 80
120 BHYES FREA B £A) vebd dliee) 2E
Foll AR ZuwiEael kel AN ol zA

2t 3 8o #abstE S £ 23 (Table 5)& 2

s EH o] A=Y e 2 £

wiF=s} fabola) Ao e 47
15

x
O
F>'

< T

FHEA EL BHLUST PAHEL 5o Aoe FahalshEE & Vel ook,
vhghytel “ vl of o
= o ShALSLA B X 0|
o ek 7l 4N BA B2 silicic acid Y ZEME s3zobzRa I g BdEdERe Fa
oA e Yels 28 mH C/M 80120, C/M 222 R E74A 2R TR silicic acid A 28
50150 ¥ wiwkE2] Pt 80d gk AR oS B 2ol shAlEIE el et et s /M
Table 3. Peroxide values of linoleic acid after addition of silicic acid column fractions of chloreforsa extract incubated for 5 days
40 C (meq/keg)
Chlaroform/Methanol
Sample Chloroform Methanol
99 :1 982 95:5 90 116 80120
Contro! 770.1
Meiju
0 days 282.8 155.7 167.0 121.9 1239 160.4 161.3
50 days 2631 168.3 178.6 130.2 1347 170.3 170.6
80 days 268 .4 174.3 165.9 111.2 102.8 144 .4 146.2
Deenjang
0 days 5669.4 280.1 2799 - 2234 193.4 97.5
30 days 667.9 324.2 288.8 - 2389 2013 102.5
60 days 582.9 271.5 - - 216.0 194.8 78.1
Table 4. Color intensity of silicic acid column fractions of methanol extract from lipophilic brown pigments
Absorbance
Fraction
400nm 440nm
Meju 30 days 50 days 80 days 30 days 50 days 80 days
C/M B0 20 0.464 0.562 0.607 0.216 0.288 0.335
C/M350:50 0.522 0.653 0.712 0.244 0.271 0.326
MeOH (M) 1.475 1.392 1.658 0.392 0.559 0.774
Doenjang 0 days 30 days 60 days 0 days 30 days 60 days
C/M80: 20 0.892 (.885 1.056 0.466 0.475 0.435
C/M50:50 0.309 0.538 0.542 0.236 0.209 0.206
MeOH (M) 0.665 0.509 0.530 0.269 0.243 0.206
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Fig. 3. Thin-layer chromatogram of chioroform extract from
lipophilic brown pigment in Meju and Doenjang,
Plate : precoated silica gel 60{Merck), development
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O Visible brown
@ Ninhydrin positive
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Tabie 5. Peroxide vaiues of linoleic acid after addition of sili-
cic actd column fractions of methanol extract incuba-

ted for 5 days at 40°C {meg/kg)

Sample 80 : 20 50 : 50 MeOH
Controt 7701
Meju
30 days 112.5 73.6 37.5
50 days 102.6 80.7 42.0
80 days 99.7 b6.1 329
Doenjang

0 days 95.2 70.9 25.5
30 days 86.7 66.9 40.0
60 days 79.7 52.6 349
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Fig. 4. Thin-layer chromatogram of methanol extract from
lipophilic brown pigment in Meju and Doenjang.
Plate : precoated silica gel 60{Merck), development
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120071 12, v/
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Table 6. Changes in peroxide vaiues of linoleic acid after ad-
dition of silica gel thin-layer fractions of chioroform
extract from lipephilic brown pigments

{req/kg}
Days of storage
Fraction
3 5
Control 2304 770.1
Meiju
Fr. 1 2057 420.6
Fr.2 146.8 190.6
Fr.3 318.1 528.2
Fr. 4 776 448.6
Doenjang
Fr.1 200.2 2527
Fr. 2 1366 1997
Fr. 3 277.8 292.6
Fr. 4 430.6 6102
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