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DPPH (2, 2-diphenyl-1-picrylhydrazyl) 1% # & {b &
T¥EHRASH G, BAR), brry s X3y~ -
TR yF Uy Rraastt GER. BRER), 7
a—R &7 U TBRE RS RO, BAR),
Chromatorex ODS(100-200 mesh) i% FUJT SILYSIA {bZ2EE
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K o i 85 2 ) 72 BROK G (Glycine max) . 4 I HL
(Phaseolus vulgaris L.). 8K E (Glycine max), K%,
B, FERIEIITANO R ——TlEA LT,

T O KR RGEE (R 2008) I2HEV, BREEZR
AU TRk (RU-BS) Z8E L7z, §7205, 1.25kg D
KREELEBEORKTIT25C, 16 FiZEL, 110°C, 20
GA— 7 L—T Lz, EEIFRALTIFYH—T2
HRE L. SEExf57, 2.5kg DARBEINZ., kg DRIE,
TEOREK, 400g OFERIT 2 RA L THREE- B ST,
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2. KREKIEHEROFARE U 0DS T LSE

KBRIE 5g |2 20mL D 80% =& /) — /LR NT0% 7 & ko
ZMAxT3ETOMM L (FFHED 2007), 557
HURIZE 2 E LT, 20ml ORI L, FED
n- ~FH U R OWEE T F L& N Z THBLL T, FIEAnk
M DKMy & LTI L7e (i & O RIE 1995),
ZO—ERILODS 717 LTI LT BEMEICK - A K ) —
JVRERIE (10:0, 8:2, 6:4, 4:6, 2:8, 0:10 ®IFE) T
T S, K5I Fra. 0, Fra. 20, Fra. 40, Fra. 60,

Fra. 80, Fra.100 & L 7=,
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AT ) AP OERII Martins 5 (2003) D FIEIZ K
DIToTo, AERIT g BREEYTZVDRAT /AT U
Mid LTRR LIz, Fiz, ABIS T VI /HETEIEOH]
TENXIF D (2005) DS RIEICE VIToT, FERIT 1g #lft
EEYZVO Mrry 7 ZfES&EE LTHRAR LTz, DPPH
T VA NAEEEMEOBIE I Brand-Williams & (1995) @
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BEENDD & LT,

HBREERE

1.RM-BS & RM-KB i Hii& M 0DS 15 LA EMIIZEEND

ASI/ADUERE

RM-BS $ft Hi#% & RM-KB fifi i i 13, £ 4L £ 4L 0DS 7 7
DL T, K- RAZ ) —VREBTEMES (Fra. 0,
Fra. 20, Fra.40, Fra.60, Fra.80, Fra.100) |Z 4y # L
Too ODS BT MIE, K- RAZ ) —NREWD A & ) — v
REHOT I LIck Y KO TENSES FROMS
MEIRCENT 22 LR TE D (&) 2011), AR
MDAT ) AV ERBORKMIE, RU-BS @ 36M T 31.3
mg/g DW miso Z7% L, RM-KB o 24M TiZ, 19.3 mg/g DW
miso %7’ L7z (Table. 1), RM-BS Iz T, M @

0DS 1 7 A Fra. 0 OFEIGIE 7%, 3M DFiui% 48%, 6M T

SHIT

OM @ ODS 717 L Fra. 20 DEIA1E 15%, 3M DZFFLidk 16%,

I 49%, 24M TIid 42%, 36M TIiL 42% % 7~ L 72,

6M T 21%, 24M TIE 24%, 36M TiE 24% %% L 7=, ODS
71T I Fra. 40 OEIE1E OM TIE 8%, 3M TI& 25%, 6M T
% 21%, 24M TlE 28%, 36M TiX28% #/~x L7z, T 72d
B, 0DS 7 7 A Fra. 0 OFIGIE OM 225 36M £ TIZ 77% 7>
5 42% £ T L, 0DS I T A Fra. 20 } U8 Fra. 40 D%
BIXZNZI15% 2> 5 24% e OV 8% 725 28% £ THIK L
7o Fio. REKB HHIHHRICE W T RIEROHEAA A S
7o TR H. OMA 5 36M £ TIZ 0DS 7 7 A Fra. 0 OF
ElX 76% 225 39% £ TRA L., Fra. 20 DEIGE 12% 225
19% £ . Fra. 40 OFEIAIE 12% 7> 33% = THA L,

2.RM-BS & RM-KB ##1tHi& 0DS h 5 LA EMIZEEND
EREEY
0DS 71 7 LR HIE 53 D ABTS 7 ¥ 1 MAHERIEEOFE 1L
Table. 2 |27 L7z, A [REIFHE L 7= RM-BS Al ik & RM-KB
DOHIHIR D4 ABTS T 3 77 JVVH FIE R IT K BRI 0 B R
AR RDITEN, WTh bR LT, T4hbb,

RM-BS @ ABTS 7 ¥ 47 L ¥4 R IE M1, 36M 28 B KA 8. 1

Table.l1 Melanoidin content in RM-BS and RM-KB fractioned by ODS column.

RM-BS RM-KB

Fractions oM 3M 6M 24M 36M oM M 6M 24M 36M
(mg/g) (%) (mg/g) (%) (mg/g) (%) (mg/g) (%) (mg/g) (%)  (mg/g) (%) (mg/g) (%) (mg/g) (%) (mg/g) (%) (mg/g) (%)
Fra.0 1.0 77 29 48 93 49 127 4 130 42 13 76 13 46 55 48 79 42 60 39
Fra20 02 15 1.0 16 40 21 7.1 24 74 24 02 12 04 14 21 18 36 19 29 19
Fra40 01 8 1.5 25 40 21 85 28 88 28 02 12 08 29 28 24 64 34 50 33
Fra.60 nd nd 01 2 03 2 09 3 11 4 nd nd 01 4 03 3 03 2 06 4
Fra.80 nd nd 03 5 02 1 02 1 03 1 nd nd nd nd 02 2 02 1 02 1
Fral00 nd nd 03 5 10 5 05 2 07 2 nd nd 02 7 06 3 03 2 06 4
Total value 1.3 100 6.1 100 188 100 29.9 100 31.3 100 1.7 100 28 100 11.5 100 187 100 153 100

Abbreviations: M, month; RM-BS, rice miso with black soybean; RM-KB, rice miso with kidney bean; nd, not detected

Table.2 ABTS radical scavenging activity in RM-BS and RM-KB fractioned by ODS column.

RM-BS RM-KB

Fractions oM 3M 6M 24M 36M oM 3M 6M 24M 36M
(umol/g) (%) (umol/g) (%) (umol/g) (%) (umol/g) (%) (umol/g) (%) (umol/g) (%) (umol/g) (%) (umol/g) (%) (umol/g) (%) (umol/g) (%)
Fra.0 0.5 83 2.0 77 3.0 65 4.0 56 4.1 51 0.5 83 0.8 73 1.7 66 2.5 59 23 57
Fra.20 0.1 17 0.5 19 1.3 28 2.4 34 2.7 33 0.1 17 0.2 18 0.7 26 12 28 1.0 25
Fra.40 nd nd 0.1 4 0.3 7 0.7 10 1.0 12 nd nd 0.1 5 0.2 7 0.5 11 0.5 12
Fra.60 nd nd nd nd nd nd nd nd 0.2 2 nd nd nd nd nd nd nd nd 0.1 3
Fra.80 nd nd nd nd nd nd nd nd 0.1 1 nd nd nd nd nd nd nd nd 0.1 2
Fra.100 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd
Total value 0.6 100 2.6 100 4.6 100 7.1 100 8.1 100 0.6 100 1.1 100 2.6 100 4.2 100 4.0 100

Abbreviations: M, month; RM-BS, rice miso with black soybean; RM-KB, rice miso with kidney bean; nd, not detected
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ZAT
umol/g DW miso Z7% L. RM-KB D ZHuid, 24M A3 e KAl
4.2 pmol/g DW miso Z 7~ L7z, RM-BS fiiH#& > 0DS 7
7 A Fra. 0 DFTE IO FI G 1 0M TiX 83%, 3M T
T7%, 6M Tl 65%, 24M Tid 56%, 36M TiL 51% 12251k L
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{ETEPEDEIG 1L OM Tk 0%, 3M TIX 4%, 6M TiX 7%, 24M
TIE 10%, 36M TIF 12% 1228k LTz, 7 b, 0DS BT
2 Fra. 0 OHUBIIEEOEIES 23 B BRAARHZ 83% Tdh o
725 DH,
UL BR AR 1T 17%
7 A Fra. 40 D2 TR EBHRAIZ
T ITHERT D Z Ly hotz, £z, RUKB fli i
IZBWTH RN A BT, $ bbb, ST T

1% 83% 25 57% £ T L, Fra. 20 O]

36M T 51% (2384 L, ODS 477 A Fra. 20 D%
ToHhoTetH DM 36M T 33%, 0DS 71

0% Th Tt DD 36M

A Fra. 0 OE| &

B 17% 25 26% £ T, Fra. 40 OEIGIX 0% 226 12% £

FAAL -

/NS
THIR LT,
DPPH Z < 1 /L B35 4% O B 1% Table. 3 1278 L7z,
TR BrER LIS M IR BN,
L. ODS 7 7 A Fra. 0 & Fra. 20 & (X Fra. 40 O &
RN R 72 IO TR R b, R,
1T, OM 225 36M £ TIZODS & T A Fra. 0 DFEIA

IZODS 71T A Fra.0 L
[
RM-BS T
1% 100%
2B 41% £ THA L. Fra. 20 DEIE1E 0% 2> 5 35% F T,
FCEIMMLE, £720E B
HAZARKAZ I 0 RM-KB Fili H b AR Z2 22 1E 28 L B 4L, ODS

1XI4> U, Fra. 20 & Fra. 40 OE&

Fra. 40 ®E[A1Z 0% 2> 5 14%
5F A Fra. 0 OEIE

IR L7,

W&
2L DERZ
B L ABTS 7V H L1

3. RM-BS #fitH ik & RM-KB #ittii& D 0DS h 5 LA E
FhHMBRILENE
KRR DO A Z ) A4V 0 F

FIEME O BIBIFR L Figure 11278 L7z, RM-BS D FHRS

EASIADUE

FRECR, 13 0.9642, RM-KB DZ LD R, 14 0.9479 T, i

Table.3 DPPH radical scavenging activity in RM-BS and RM-KB fractioned by ODS column.

RM-BS RM-KB
Fractions 0M 3M 6M 24M 36M oM 3M 6M 24M 36M
(umol/g) (%) (umolig) (%) (umolig) (%) (umolig) (%) (umolg) (%)  (umol/g) (%) (umol/g) (%) (umol/g) (%) (umol/g) (%) (umol/g) (%)
Fra.0 0.2 100 1.0 91 23 68 1.8 42 2.0 41 0.1 100 0.4 100 1.2 63 1.6 52 1.2 46
Fra.20 nd nd 0.1 9 0.9 26 1.6 37 1.7 35 nd nd nd nd 0.4 21 0.8 25 0.9 33
Fra.40 nd nd nd nd 0.2 6 0.7 16 0.7 14 nd nd nd nd 0.2 11 0.4 12 0.4 16
Fra.60 nd nd nd nd nd nd 0.1 2 0.2 4 nd nd nd nd 0.1 5 0.2 7 0.1 5
Fra.80 nd nd nd nd nd nd 0.1 2 0.2 4 nd nd nd nd nd nd 0.1 5 nd nd
Fra.100 nd nd nd nd nd nd nd nd 0.1 2 nd nd nd nd nd nd nd nd nd nd
Total value 0.2 100 1.1 100 3.4 100 43 100 49 100 0.1 100 0.4 100 1.9 100 3.1 100 2.6 100
Abbreviations: M, month; RM-BS, rice miso with black soybean; RM-KB, rice miso with kidney bean; nd, not detected
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Figure 1. The relationship between ABTS radical scavenging activity and melanoidin

content in RM-BS and RM-KB. R;:

correlation coefficient of RM-KB.

correlation coefficient of RM-BS, R,:
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Abstract

Rice miso is a traditional Japanese seasoning food which
is fermented by soybean and rice-koji with high nutritional
functionality. Rice miso supplementary with black soybean
(RM-BS) and rice miso supplementary with kidney bean
(RM-KB) have significantly higher antioxidant activity and
melanoidins content than those of rice miso, and they are
increased with prolong the fermentation period. In the present
study, to investigate the reason of increasing antioxidant
activity and melanoidin content, we analyzed the fractions
after ODS column. To compared with rice miso of 0 Months
fermented, the ratio of large molecular size of melanoidins
contained in RM-BS-36M and RM-KB-36M were increased
about 250%, and small molecular size of melanoidins were
decreased to about 40%. Therefore, it is expected that
antioxidant activity of RM-BS and RM-KB was related to

large molecular size of melanoidins.

Keywords: rice miso, black soybean, kidney bean,

melanoidins, antioxidant activity
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