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SALT : BRI & ATAGO 807 % )L pH A —
% — (DPH-2) %M L7z, SR & FUEE i o filss
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Table 1 The recipe for the preparation of the Adlay and rice bran beds

Bran bed No. Rice-1 Adlay-1 Rice-2 Adlay-2 Adlay-3 Adlay-4 Adlay-5
bran beds bran beds our optimized | bran bed using | prepared by

Composition of bran beds, Wt%* without using starters | using starters bed salt-malted rice | bran-bed-shop
Water 61.4 61.4 60.4 49.2 52.6 43.6 46.9
Bran 34.1 34.1 34.7 45.7 42.6 49.8 46.9
Salt 4.2 4.2 4.7 4.9 4.5 5.2 6.1
Materials charged for bran beds, g
Bran (rice bran or Adlay bran) 1000 1000 1000 1200 1200 1000 1000
Water 1600 1600 1600 1100 1300 850 1000
Salt 124 124 140 130 130 100 130
Grated cucumber™ 200 200 200 200 200
Starters

1. Aged bran bed™* 150 150 150

2. Salt-malted rice™** 50
Additives

Sliced dried red pepper 2.5 2.5 2.5 2.5 2.5 2.5

Chopped dried kelp 5.0 5.0 5.0 5.0 5.0 5.0
Total 2932 2932 3098 2788 2988 2008 2130

*Wt% vs Total; ™ Regarded as water;

¥ Salt, 5.0%; moisture, 61.4 %; ™ Salt, 8.4 %; moisture, 48.9%
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Fig. 1 States of the Adlay bran and rice bran beds after
their preparation

A : Adlay bran bed (Adlay-1: moisture, 61.4%), R : Rice bran
bed (Rice-1: moisture, 61.4 %).
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12 &Y MR DR #EK S (optimum moisture) % 52.6%
EL72HS, KRB (Rice2, 60.4%) X 0#8% bikAKST
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Fig. 2 Fermentation of the Adlay bran bed with the
optimum moisture, 52.6 % (Adlay-3)

Moisture indicates the water content of the bran beds.

@®. Adlay bran bed (Adlay-3), prepared with the optimum
moisture, 52.6 %, using the aged Adlay bran bed (Adlay-1) as a
starter; /\, Adlay bran bed (Adlay-2), prepared with a
moisture, 49.2 %, using the aged Adlay bran bed (Adlay-1) as a
starter; O, Adlay bran bed (Adlay-1) with a moisture, 61.4 %,
prepared without using a starter. 1 indicates the pickling of
carrot on Day 11

PR BRI L7z LHEE S /e
(5) IR % THIEL L 7218 R O IR E B 5% & J5 1%
ZETH)

K 52.6% THHGHE L 72 X ¥ — & — iS22 4
R (@, Adlay-3) OFEFRAGHOMEIT SR OF I L
pH 258 Z #EFE 3 X <, Ko md LA oMz iR (O,
Adlay-1 K5 61.4% THEL 72 2 & — & —HRINE: A,
Adlay-2 /K5 49.2% CTHB L7z A & — & —iRIK) & ik
LEH % Fig 2 (IR L7z, K5 49.2% OMBERER (A) »°
P 3 H HICHE R RS BB L 7201k L, &aBKsS
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KHMER (K5 Rice-1, 61.4% ; Rice2, 60.4%) & kL,
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Fig. 3 7 B3 CE T Fr MUK O KR 3 B i) % BRI (281 %
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WERE, CoORGLIETRITRLEE, B0 HEET
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&70) OREHMBIMELZBRO pH 1244 THY, EI
RELTpHIZFE724TEHE (M8 pH 818 0 42~35) T
Ho7z. 10HH2S 1HEM, B 2RERE (O, Fil A,
6C) TOREITEEDOREIRD K LR TI D 43.6% »
O T O P BR B T LT 8% N L 51.4~51.5% (2 L 7.
MR TORBTEL, (273+6)/(273+25) 13 0.94 TH - 7=
W5, BEROKGHEANDEEIIA SN h o 72, KRiElr 1H
M H (DAY 16), HimOMER O pH I ARERAGERTO 4.4 5
3TETIERTL, EITRE LCOXGREEEERE L. %
TUSH L, 6COBEEENORKED pH £ 4.2 (8 pH 8
o ER) TH Y, REERO 4.4 2512 0.2 B0 pH
KFTHorz, DbXy, FETROWREIIEEBILO
WSSO MEIC R E S BR 52 5 2 & SRR S 7z,
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Fig. 3 Time course of the moisture and the pH in the
discarded and the following regular pickling proc-
esses of the Adlay bran bed (Adlay-4) prepared
using salt-malted rice as a starter

Moisture indicates the water content of the bran beds.

O, pH of the Adlay bran bed (Adlay-4) in the discarded and
the following regular pickling processes performed at 20-25
C: /A, pH of the Adlay bran bed in the regular pickling
process performed at 6 C; Larger circle, O, the beginning of
the regular pickling at the two temperatures (6 C, 20-25C);
Moisture increase in the regular pickling processes performed
at the two temperatures were comparable. @, moisture (%) of
the Adlay bran beds.
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Fig. 4 Effect of starters on the fermentation of Adlay and rice bran beds
Left : Adlay bran beds; Right : Rice bran beds
Aged Adlay bran bed (Adlay-1) and aged rice bran bed (Rice-1) were used as starters for the fermentation of a
newly prepared Adlay bran bed (Adlay-2) and a rice bran bed (Rice-2), respectively. Adlay bran bed (Adlay-5) was
prepared by the bran-bed-shop, Makinoya, based on her recipe without using a starter.
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Fig. 5 Comparison of the aged Adlay bran bed and salt-
malted rice as starters in the fermentation of
Adlay bran beds

(1) Adlay bran beds using starters

O, Adlay-3 (starter: aged Adlay bran bed); @, Adlay-4 (starter:
salt-malted rice)

(2) Adlay bran beds using no starter

/\, Adlay-5 (prepared by the rice-bran-bed shop); [], Adlay-1
(our bed)

I hAME pHIRT 22 X9, Fig 4 o %4t 4
HH»H#EEZ% pHIKT (@, 04 HAL/H) AS#E4T L7
HFEET N XL, Adlay4 13 10 H H DI X pH A3 -8 5E 8
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Fig.6 GCMS analyses of volatile compounds of our aged Adlay bran bed (Adlay-1), starting Adlay bran, and aged

rice bran bed

upper : Aged Adlay bran bed (Adlay-1); middle: Adlay bran; lower: Aged rice bran bed by Makinoya, a bran bed shop.
Compound names, peak strength, and odor threshold of each peak in the GC charts are compared in Table 2.
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Fig. 6 D& %% Table 2 12F £ CTHEEL, T
e DR & JAOA (Japan Association on OdorEnviron-
ment) " & National Institute of HealthSciences™ (2 & % 1
ML R L7z, Fig 6 THBHE ML R 10 73
VI IZER s & L Tk 3 @ 1-Propanol (9) & %
D I.AF )V T 5 Propylacetate (10), Ethylalcohol (11),
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Table 2 Comparison of the volatile compounds shown in Fig. 6

Aged bran beds  Adlay Oror
[Adlay] [Rice] bran Threshold
Major peaks Int.x10~° ppm ref
1 Phenylethyl alcohol 4.9 — 1.3%x10? iii
2 2-Methylbutanoic acid 1.9 = 7.8x107° i
3 TIsobutyricacid O 7.2 = 1.5x107° ii
4 Propionic acid - 46 5.7x107° i
5  Acetic acid 7.2 350 0.13 6.0x1073 ii
6 Isopentyl alcohol O 29.0 2.8 1.7x1073 i
7 1-Butanol 0.2 50 3.8x1072 ii
8  TIsobutylalcohol O 16.0 1.4 1.1x1072 ii
9 1-Propanol 11.0 360 15 9.4x1072 i
10 Propylacetate 3.2 500 4 2.4x107! ii
11 Ethyl alcohol (?) 5.1 1.2 5.2X107! ii
12 Ethylacetate 3.4 36 2.5 8.7x1071 ii
13 2-Butanone 1.2 79 4.4x1071 ii
14 D-Limonene 0.6 41 3.8x107% i
15  a@-Pinene* 3.4 0.9 ? 1.8x1072% i
16 Methyl-2-methylbutyrate 0.3 ? 2.1x107°8 ii

*mixed with isobutylacetat

BESE 513 b A F OIS O GCMS 7341 & L 72
75 a-Pinene 13 L T2\, RIFFECEH L 72 5
AR I BUN LB AP BB SN 2D5, 2 b
2 F DT OIS | B LR e S L7/ NRLTF AR
AL7zboLE2z oMb, —J, PREZHIRIZ FREONE
BHHERB N R, SRR AN IR O Ry o & - 2
72. Phenylethyl alcohol (1), 2-Methylbutanoic Acid (2),
Isobutyric acid (3), Acetic acid (5), Isopentyl alcohol (6)
& Isobutylalcohol (8), Methyl-2-methylbutyrate (16). &
NoIE, REKA LS DOFEA VK RE LT VT — v
THhY, FEMELZBIZIIMIB S N 2o 722 L 6 B
DFEBEBFIIB T, BRCL 2T 257 I /&
(Isoleucine = (2) ; Valine = (3), (8) : Leucine = (6))
ORBNC L o THEBLZZEEZEZ ONL. FRIZ, €= (2),
(3), (6), B) IR THEEMRICEHERETHo72. ¥ —
27 (2) @ 2-Methylbutanoic acid @B X4 T 7.8X107°
TH A" Table 2D—ERITIR LMWL, TNH5E4
K53 D58 BT MG ZE IR D ASKBR & 0 EEIIZKTH -
7o =, BECKHRICHRE SN RENEFRETH L
V—72 (4) o7 ¥F B Fig 6 2% L7200 < e ZEhE
WiE e SN o720, TSRO FR Lo
KOERTHL, W, 70T VERIIERIC X AHEET 3
JEBED TNV I VEBEORBIC X o THEKT 57 GCMS 47
Wt RS R DOFERDORERENZ /R T L OT, Zhid
M AR & KRR OBERF OB R D 2 L 2Rk L
T, ARFIZBILTIE, 3SR O 2 5 360 72 047 &
E BB OFM MG % D 5 XML TV D,
T2, FoOMOBEENNGE LT, KEROEY -2 (14)

O indicates strong odor

(A O F R 1 AE B A9 72 D-Limonene T& 5 7%, Ziuiddb
JUMT TG R O T8 O SRRz & KM 127w hn L CfF
INBERA T %2 3 2 FEICHRT 5.

Dk, Biffo L ZAEREHFAR L AT 5T A 1V
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PR &[RRI A 4 FRBEC TR AE ok 2 B 22K & HAZIC
AKWGENZAE T L2, TORR, MEMIRDOKS % O i
b2 X Y, P ERE L 72 5 0B MR OB RS LR %
E3E L, HIEOMZHRZFHET 2 2 LI L.

3. E 8
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72O DTGy 75 FEREVE & BRI & 5D BB Z MR O B 56 L2 L
LyL7z. BBUREBIRIZKREIR L) SR Z 63 L, A
==L LT MREESEE L7z LRI
TR O T K (52.6%) OBPR LD, WIHERIHF#
WIS R BRI L 72 2 SIS X @R S N, R
KR 2 7o ¥t VR A 5T, b o TRE
B4 L 5DBIEDT VT — )k H VR YED GCMS 54
TSN, BRICELT I VBRHEcCER LIRS
DAL EDPIEER OB REVEBEBRLTYETHS
9. HRRIE, MBEHUR ERMROE R L Wik 0EVEH S
L, THEIROEEE & FLR T OENCOHRREFIHL, 1
TR OFER 2 REHET 5.
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