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Preparation of Adlay Bran Beds for Vegetable Pickling,
and Comparison of Characteristics of the Beds
with Those of Rice Bran Beds
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Detailed optimization of the preparation conditions for
Adlay (Coix lachryma-jobi L. var. ma-yuen Stapf ) bran
pickling beds was performed to develop the corresponding
aged bran beds successfully with sufficient acidity based on
excellent fermentability for daily use. The beds showed
higher acidity than rice bran beds, and also showed effective
performance as a starter. These results were achieved by
finding the optimum moisture (water content), 52.5%, to
prevent the formation of the characteristic stickiness typical
of Adlay bran beds. The beds did not produce any propionic
acid odor typical of rice bran beds. Instead, formation of
branched alcohols and acids with chain lengths of C4 and Cs
was detected by gas chromatography-mass spectrometry
analyses. These compounds formed by the amino acid
metabolism of yeast might produce the characteristic odor of
the fermented Adlay bran beds.
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ROFEOML 400 FOBEEEFO Fi (dLAHIE -
WRBIR EFIES) IIRER L RIZMHR AT L, I
BT 5EMERRE PR ERFTERRORSE, IR
EOFERICHIE T 2RBHMROGERELE S HIETH
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lachryma-jobi L. var. ma-yuen Stapf) OBEBFE (B :
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EBII A=V EFARICERBS 2 ERE LEDOER (K
iR, BB, BRbreR, RERIEER, PRE
YERISE) PIRESNTBDY FERIZHRV [ERR] & v
I FEEARET ARG EHOTNA.
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NEO KEEPER (& : Ry 7uL v & :R)=FL
V) O (43 0) WCHREL, BRREOBE LEEITIC
fER L7

(3) BERDFBLE:

KB THRE L - 2BR OB LK% Table 11
—FELTRL, KRR L Ricen, BEBKERHIX
Adlay-n ON< 2EOBIK L& LEFS THIIL TREL L.

1) Ry —& —ERIMER

EEREEFFARTZIIHY, RI—F— & LTOBRK
BERR, BLUREMLAME FFICks %) BT 554
BeElzvizo, B£FIZUTICR LA ORBIRAR
MJ5 (Table 1 @ Rice-l) 2o TR — & —EEMOBE
K (Table 1 @ Adlay-1) 2B L7z BEHE: 1000g,
¥:124g PO TALEM:200g, 7K : 1600g, BAT DM
B 150g REETFOHEYY 1 25g BWROEEHEH
MBI oo stEE# ZEICER L2, 9
BALEMNIEIAI0% &L LTCHEHKFELA LED
Adlay-1 & Rice-l DFERDOKSD, ¥, B L OEOMAITFR A
614, 341, 42% TH 5. FERIIFELT, 5 L DEIFICKIAK
CHEERMUARKZRAML 2. RIVEEE, ELROMEY
TL, ESRICLREEFLERMAEZMZ (BFRMEIL
w), ERTCESHMEECREL-EZEFTRALESE
REFBE L7, TheRRAEBFHCHELABOHBENLE
WEBIWCHERY, % LT20~25C CRESERICH L.
SHEEE LTOXRER Ricel) dREBICHAELZ. LR
DMBFRER L RBRIE—HEBOBE (oM, $§hB85AL
HA» SHEEMAE) 0%, A40BEOEITHELOTIZ 47
BB Ll LSRR S, RED S OR 42 OFHBRFEA

DAY —F =L LTHEREL.

i) A& —% —yRhmsgR

A ¥ — & —RIEEBR (Adlay-2, Adlay-3) (FERM
IROFRBEICERL, BEBOKICA T —F— & LTOH
B ERR (Adlay-1, 150g) %ML, FEOFIETRY
OMEZFMLUCTHRREAB LA, 27— 7 —HRICREIR
(Rice-2) b RIBRICFAHL /-,

i) SRR R

BLERE B -HEEEESARLTCVAEEEAY —
=T BUTORBLT D 28EI1C, KREBRINEEE
RAERABL 72, AL BER1000g 2xF LK, %
F4 850-900g, 100-120g, &% (BFE, XidkK) % 50g ik
mL, BleBAiz 7Tem A, REFEFLIUMOEZ BER
ML, BEFOHFECEIE CEY*—ABKYET.
BAIIKEBORME® LELHFOTRME (R4, 850g,
100g) WC&EL, i) LEBOBIEICL ) KEHE X5 —
¥ — LT HEERRK (Adlay-4) 2B L, PREEHKE
Ay =% =3 HRGREHE DKL OB ERERK
(Adlay-3) & OREEMEOLEICEL 72,

iv) BEROSHTE L i e
WROIESIBE L pH MK 5.0g # FFE L TKT 5
FRL, chz2EEaLT20ERENELL. E R
ERMER 5 I L TRSL, pHOENEIZZ0 T TMEH
L7z, 48t ATAGO o BEIR s v MESE (PAL-
SALT : BRfZEEHE) & ATAGOEDFY ¥ )V pH A —
% — (DPH-2) %M L7 BBCHIR & FREEHOESR
RS (FRRS) OAHE Agilent 8 o 7690A &
GCMS %R L7-. GCEDH 5 AFHEH : WAX Ul, &

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 Adlay4 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 4.1 4.1 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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IR 1 5C/min (40~240C), MS Offsn#:  5975C. Ml
EREE L CoORBMERR (2018 4 2 H 6 HFEREFIA,
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ML, 20me DELIZAN, 40T T 30 4 MERIE L TEAMH
% GCMS IZIEA LT L7z, 7z, Wl EEsoER
MEAMTL50g % 20m ¢ OFEFFIANFEEOMIEE L T
SRt L7z, LR 3o EAE D GCMS flEiZFK 4 31 (n=
3) #DELMELZOFIEHmEIFE S

v ) BEROFEEEEIE DB & R O HE

IR CEET 2 BRI AR OMEITIC X D RO pH
PREIMET LERRZ 2 LTS, H4 pHlllERZ LT
FEMEEAE A BHR L, MBERUR LORBROIREE, R, B
IUBROENE KL, BEOETH L L RIcHER
SHERANOHKIZE VEROESRESETTL50T
4~5% IZHEFFT R CBWIE L 72, BRI R B R
O UK Y OFE) & HERIA RO F O Bl & HWT
L, BRI & MAREOREBIC 22 X ) FEL7-.

vi) EEOWIC & 5 BEE G H LEOBRO KRG E T E

BEOEITH LEIL, BJAARNOBEOER & HET
Wy LEOERE (KR, fHEHEETEE) 2lEL,
DEDHPLBHEI SBR~OHKEE ZOEEEORHEZE
bz ke, HRDKS % (moisture) DIEHIMEIR % BHF L
7o ARFTIEBRIE BRI P 2 2 F R L7
MEFERER (Adlay-4) OFEBEABROBIZHA L7z

2. ERERHLIUVEER

(1) A% —% —EFMOME IR DOIRAEBILE L R

A G — & — BN O M F AR B D IRAE % KR & M
L Fig 1R L7z, MR IITEE 1 B CHE LB IZK
MO E N (Fig 1 (B) DAY 1A), AKIZHEROIEE 5
Mo 20% 12 E L7z (Fig. 1 (D) DAY 3sideview A). &
MK L, KR ITEA S ICLEST L. ROZO
KREOEAIEERON  EEBOELLEAKRMED 1.4 5T
HHIEIERT O LN WA FEIIHERH TS
%. DAY 3 OIRFEDMEFZ MR 1T K73 KB R T _LFE AR
FNTHLE, ZOKREOFEFTREROEITIRE LTHE
FHSESRSDERAKD SNz, —F, KBRIZZ DL
BIACETERE LTI 0T FMEMA LA WEEOWIAZ
TERIFIEI 61.4% TH 575, WERTHEL ZZHROIR
BITRBIRE REC B2 P Gh o7

(2) BEMROIFEARGHEBOBER (—KA 7 ) —=V

7)

AIET T 61.4% OKFIEMBEMRICITRBFTHLZ L
PRERRENIzDT, T OWREED & IF#K 5 FEIRAFEAT TR
3 ODRSEE: (O MK LB OME KOS, @
RAT) =M, @BV 2#H L, HROFEEE
0T, 27 AHEN THIRDRS % % 5 Bkt ([1] 614
— [2] 55.0 = [3]1 50.6 — [4] 48.7 — [5] 47.0) TAZ ) —

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 %).

UL, BERTOMRORE (B2, FROELH,E)
CEBIREZBIE L. COROMERKD pH OHEREIZ
KO\ Thorsz [1] RIEE~I12ZHEET: 741
[2] 12~14 HH :41—39:[3] 14~30HH :39—35:
(4] 30~37 HH :35~36; [5] 37~60 HH :36~37T
Hodz. BEMICERZEOEITIKRE L COM#E pH #HifIE
42~35THVY, A¥—F —BBINOMEFRE T D I
pH FEISIET 5 Z L SR S iz, WBERIRIISIBE L
TORBEE LD 02~03 1F LMK pH THEDSETL, T
Bk o 72 BE D A 1 ZEAEER O J5 DSERRASIR Y = & DSHERR.
SNz IhUE, BEEACKREE L ) HERDSSR N C LA D
ZERO—2EEz b7,

MR DK D50.6% & 48.7% D & HTHER EEE
TSI D 2SR & 72K 8 Cdh o 7225, BIROFE S
EDLRBEVPRE,P o/ KRG 47T0% ICEFTERTT5
EAKE D L o 7ehs, S EEIKGAR THRIZE TR
LT o7z DL EOBIZE D O M EMIR O #EK 8
WL 48.7% i (£1%) I[HAET 5 LS, Z DD
pH & 35~3.6 T4 2 lsbka FI L7z,

(3) MRFHER O f ik o3 DYFE & MR BISR D 5

T £ O 2 B PR O 1T B K 43 BRI AT 48.7 9% i (1 %)
RS B EHIMF SN2 T, OIS BT B ik sy
BEFHETNCUTOBMERYT-72. HIb, ®if (2)
DOFERTE% 47 H BB OB ZHIR (2018 4F 4 H 14
H) #2A%—%—& L, @K EETOMPREKRS
49.2% DOMZEHIR (Adlay-2) ZHHMEL, FEOEITIK
ELTOFEMMETRG. ZolE, HHREMEZEOZOHK 4
& BRSSP B RE O T E A FEREIEAT L COMOZIC RRE &
—DMWERR TR L, BEROIRELL, F88EME (pH O
T), K2 RELEOEEN, B X UOBKROFKRZWE T
L7z, ZRPOKEE (Rice2) bIECKEKE 2 & —
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y—r LRBICHARL 7. FEEOMIHR & RBR O 7.0 mmmsrenasmm]
pH3F 4, 58 & 60 Tho7-. HUKHAHKL 2 HHEZIZME . v{352:6% | used

. ] i .
TR VZRHER X ) 0.2~0.3 HALE pH TRBENHEST L2 e
. 3 HE, KHIRO pH & T ABHE(L L RS D pH ik 6.0 EEEEmEn

PRI LCE—pHHE, 50 %5 272, FHEIEE, BE
MR % IR 720, FITHIRARE D CHBEB R EAE LT
B (JERREND 542 HER) MEEEIRE CET LA
. ZOE) RHRMEBSIIKRBR T EEE
T, MEBRRICHEBNZEEBRTHL I LG o 7.
C OREH BRI FRE KRS 49.2% DMK DK FA
EERTLDOTHY), TOREDF F CIRILHATHES L
TIEE RSB LN WD, 28, BROKS %880
EFRL08~09% HATT7 HE2 VT 4 By (49.2 —50.1
—50.9 = 51.8 = 52.6%) THERDKG % {BIE IS
LTwore, ERREMCDEE FRBEOMEE TG
272, 4 HBELEE, 2 pH A%¥iE U KM O J5 258 2 5
LY 04~05 HALK pH THRESHETLZ. 20Kk
30 HH F CHRERICHEITL, Z08%, MEMKO pH (KT
TR CARMERICEL LT &, 52 H H DU KRR & 1 K
pHIZZ D), HIEiOR Y — & — MR MBER SR O EIZ B
VT LR, RBUR & D BRIR OV IEZBIRIC 2 o Twio
7o, IS, BEERHEBROEEIURGHEIC L) REIC
HBRLTWwotZ EICHET L EEZ LN REEIE
FRUR DA LR T B 0 49.2% 25 52.6% (3.4 % 1)
FCHINL722%, ZO®RBKS % ICB W THROK AR
SUIHR L, FEMOBRVIEEZBIRIC R o7, D EoRRiE
12 & D IBERIR O H# K5 (optimum moisture) % 52.6%
& L7278, KR (Rice-2, 604%) X 0#8% bikAsT
Hotz. w, 70 HEOFEERIRWT, A LD RE
BITARY M FICERB 2 ERILL, W& OSHHE% L
L7z BlL, MEMK (Aday-2) #EE 52 0 B OBK
O pH IEFA D 35125 L, JEHEEMIT 36 THho7e.
AR d k% 47% & 45% ThH o7z, —J, 52
HEOXBRD pH 13F4 D 3.6 120F L, JEDEEMI 4.0
THotz. R, HEHEEIERA50% & 45% THo
7o MERERIEITE OGHTMED R C —3 L7245, KHRIZ
PR O pH 728 0.4 B <, #5513 05% &AL TH -
72, ZOEGH LOMED, BREHLEOZEIZLDDOH
ENTIE .

(4) MEFRER DA E TR O FBIH R

DI FER T 7 v F =R —FEMOFRNZ L
eE, NEBO IS BEOMKESLETH D I L iR
B LTWA, BEREEROBATRET HOTELE
IR (M) OREEE RICHBTERRO—EHIHIY
Woh, ZoOKE BEHCIVTF)yETOTIIVEN
) 2HEOBEEAFMBEIRAL, INIHKROKE ES
DHEAF, FITRE S &) YEEREIC L) 2 o Rk
o ORENEEEADEBRS—BIRES N, WEHRD

5.5

5.0

4.5

pH of Adlay bran beds

4.0

3.5

3.0
0 5 10 15 20 25

Time course, day
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; /A, 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. t indicates the pickling of
carrot on Day 11
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(5) WKL % THEL L 72 EMIR D IRAEBIEE & 5/
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IR 52.6% THHFE L2 A & — & — IR & 4
K (@, Adlay-3) ORBERGEZOMEISREHOFEL
pH 8 % FERR T X, K@ baro s EZmK (O,
Adlay-1 K% 61.4% THRE L2 A ¥ — & —ERIE: A,
Adlay-2 /K% 49.2% THEL L 72 A ¥ — & —iRHIK) & g
L% Fig 2 1R L7z, K5 49.2% DMBERIK (A) »°
RE 3 HEICHAEBRPREI L 20k L, fadks
52.6% CTHRM L - EHIK (@) 1 Fig 2 0&TRIZBW
THROMZEHR T2 BN ENT, BRREEZIHED
pH X 4212 F THIET L, WEHRIHLE L 72K 492
% OB LY 08 AL O pHAK T2 FEH L7z, HFadiks %
TOMWERR LTS5 2 &2 & ) EREE ISER T 55
FERH A MR 2 & & DSHERE S, K493 49.2% & ML
BB GOEMEI RSNz, 11 HEH, WO THEX (@:
DAY 11, A%) %*i&F727%, ZOEEMEICL ) pHIET
HSBAZHEAT L% pH (X IF B HIR N 0 3.6~3.7 123 L 7-.
DLEDRERD S, ik 52.6 % THREBE 2 AR+ 5 2
EAT KD EFR R R KA B % BB L, Z ORER,
TEH 720 SEEVE % HERE L CRBR & AR ICIEEMS R, BHo
FEREDS T B 1), REETO B W 25T 8 72 W MR %
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FELSR D & EARERRE NI, THICX Y, AfR0E 1
HiZ (BHMERAERLEERROEDR) 2R T 5 Lh
HiR7-.

(6) HEM% 25 — 5 — b3 D IBFHER O S

BB ERR 2 25— — & § 54 OISR &L 15
ALY =5 =T HIE EIEL, EMORBIEERET I
BT A0, KR (3) Oiil) IR L2 %2 8E 12K
WA Ay —5 — LT HMEMREBHRFTL, I hxHgn
75 Adlay-4 & LT Table 1 (2R L7z, BB, REKkE Kk
HOWRMEZNTOTRMIZL, KEBEMHEH, BAiz5
em AT, L FE AN CARE -0 O M Z AR
RPREL 72 BmCORIRGHROBEEE T LFoERRE
DOF (FEIOOHKEOR L & BIK D KGR
L AKRRD (3) BKROFEEOv) & (vi) BHR), HIK
OpHE T %8250 9 HEEHETEITZ L, 10 HE»
SAEHAR I =i L CRELBEYBIRL. BTEITL
AETEZELCETRICBIAHEOE TN LEOHEDLL
PERA~O KR, BIROKS % & pH O, £ L TRE
BFOREDRE Y Fig. 31 IR L. ZOMRKE, KiEME A
y—&—& LAk 43.6% OMZERER (Adlay-4) 1%
kAR (K% Rice-l, 61.4% : Rice-2, 60.4%) &M@zl
PR IS CIRFEICHNIRETH o 72, BROMELE
ACTOHMBHETEI 2R B LR, BELLOW
A &Y ERIEE 4 BRIE L, 9 B Bk 5.2% 3N
LT 488% 127 57225, KEER TORER» SEITIRE LT
FEMALDOTHo7z. B, KEBROEE, Ko 54% LU
TCTRAMEBRIETLEVDOTS% M EICERET 5.
Fig. 3 b3 CE VT R O BER O 7K 4338 e[ = BHBE 1281 %
LAWK, WOHE2PLBHEORETEHK L. £0
B, BEHKREZFREET20EL, HiR (O) LWHEEN
(A, 6T) TRAREITZ L, HEORKBIINTHRED
WERE, OB BECEITRELFEE BERoHET
KoytEzE L. Figd T, BTHEIERTH OHB K
E7%0) OXEBRIRINEEZMKD pHIZ 44 TH Y, HIT
Re LTpH EFAAETHEE (@ pH $8i8 : 42~35) T
Hotz. I0HE»S 1AM, B 2EERE (O, Wil A,
6C) TOARRE DMK DK THRREEED 43.6%
BMRERE CHITH 8% WML 51.4~51.5% IZE L 72
TRE CORBEL, (273+6)/(273+25) 12094 TH o7z
B, BROKGEADOHEIIR S N h o7z, RiET 18
B H (DAY 16), HiROBED pH IR O 4.4 205
3TEITIETL, BURE LTORDREREEMHR L. £
st L, 6 COWBENOBIKD pH & 4.2 (4f# pH
HoOLER) THY, AEERO 44 5 SEH 0.2 HALo pH
BT CThorz, DELY, RETHOEEIIEZHKDOIL
BRSSO EEICKE S HER 52 5 Z LRI N
(7) MBZMER & KRBERAD 2 & — 7 —iINsh &
ARIFZECHEMH L7 ERRS L ORBIRAO R 5 — & —

7.0 55
S 1Y 0 LT —— —— x777] 1 _—

6.5 / pidkling]| ’ ’ pmkhryl;
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Time course, day

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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FHREABKBERTH L. FHFHL 2B EHEER
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DABIEL IR IS THERMETH B Z e hphoiz. T
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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)
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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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ment) "’ & National Institute of HealthSciences™ |2 & % Wi
HEME AR L7z, Fig 6 CRURME ZEMH I BRI 10 4
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Table 2 Comparison of the volatile compounds shown in Fig. 6

Aged bran beds  Adlay Oror
[Adlay] [Ricel bran Threshold
Major peaks Int. X107 ppm ref
1  Phenylethyl alcohol 4.9 — 1.3x10% i
2 2-Methylbutanoic acid 1.9 - 7.8X1075 i
3 Isobutyricacid O 7.2 - 1.5x1073 ii
4 Propionic acid - 46 5.7x1073 ii
5  Acetic acid 7.2 350 0.13  6.0x107°
6  Isopentyl alcohol O 29.0 2.8 1.7x1072 i
7  1-Butanol 0.2 50 3.8x1072 i
8  Isobutylalcohol O 16.0 1.4 1.1x1072 ii
9  1-Propanol 11.0 360 15 9.4%x1072
10  Propylacetate 3.2 500 14 2.4x107!
11 Ethyl alcohol (?) 5.1 1.2 5.2x1071
12 Ethylacetate 3.4 36 2.5  8.7x107! i
13 2-Butanone 1.2 79 4.4x107t ii
14  D-Limonene 0.6 41 3.8%x1072 ii
15  o-Pinene* 34 0.9 ? 1.8x1072 ii
16  Methyl-2-methylbutyrate 0.3 ? 2.1x1073 il

* mixed with isobutylacetat

BRELEINNATOBREERS O GCMS Gtk L7
%9 a-Pinene 3 LTy, REFFE TR L 72 FEHE
FRIIMANECNER POBBRE S NS, N
L FOTE TR DB IR IR S /ML %R
AL7zboEEZ2ONE. —F, BEEEHERITIFEOR
BHRESIIZ, BRFEEMAICKROSBIES 5 2
7=. Phenylethyl alcohol (1), 2-Methylbutanoic Acid (2),
Isobutyric acid (3), Acetic acid (5), Isopentyl alcohol (6)
& Isobutylalcohol (8), Methyl-2-methylbutyrate (16). <
noid, REBALSOBBANKVBREGET V-V
ThY, FERBERICIIBRUE SN e P o/l P LIEER
DEEBEBEIIBNT, BRICLANETLIHOET I VB
(Isoleucine — (2) ; Valine = (3), (8) : Leucine — (6))
ORBUCLoTERLIZLEZOND. HiZ, ¥—2 (2),
(3), 6), 8) IR THREBRRICBEE THo/z. E—
7 (2) @ 2-Methylbutanoic acid DB &R T 7.8X10™°
TdH BV Table 2ND—ERIIRLML, ThbaE4
A DOEEIIIEEBROFTPAREIR L ) EEMICKTH -
To. =7, BECKRBRICRB SN -RENEBRTH S
¥—7r (4) o7 ¥t yBit Fig 6 1278 L7210 < HEEBR
iZel{ s od, THREEBKOFR LOK
KOERTHAH. H, 7UEF VBIEIBRICLZEHET I
JBOTNVY I VBORBNI L o TERT 5% GCMS 4
FRERITRROBROERENEVERTIOT, Zhid
BERIR L RBRROBEORESERRLILEZRRL
TWwa, RECEL T, BRESOELZFEMESTL
EHICHEAMMOFM LR 2 ED 5 ERFL TS,
F72, TOMOBEMBELSE LT, KEROY -2 (14)

QO indicates strong odor
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IMBEFRST 2§ 5B EICHKT 5.
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