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GABA y-Aminobutyric acid
BCAA Branched-chain amino acids
GLS Glucosinolates
ITC Isothiocyanate
MTBGLS 4-Methylthio-3-butenyl glucosinolate
MTBITC 4-Methylthio-3-butenyl isothiocyanate
TPMT 2-[3-(2-Thioxopyrrolidin-3-ylidene)methyl]-tryptophan
MeSTP 3-Methylthiomethylene-2-thioxopyrrolidine
TPC 2-Thioxo-3-pyrrolydinecarbaldehyde
TPCC 1-(2-Thioxopyrrolidine-3-yl)-1,2,3,4-tetrahydro-B-carboline-3-carboxylic acid
SCMC S-(Carboxymethyl)-L-cysteine
PLP Pyridoxal-5-phosphate
EDTA Ethylenediaminetetraacetic acid
DTT Dithiothreitol
2-0G 2-Oxoglutarate
ATP Adenosine triphosphate

v-Glu-HXM L-Glutamic acid y-hydroxamate

NADH Nicotinamide adenine dinucleotide (reduced type)
NAD* Nicotinamide adenine dinucleotide (oxidized type)
AsA Ascorbic acid
(G2
GAD Glutamic acid decarboxylase
GABA-T GABA transaminase
ALT Alanine transaminase
P5CS Al-pyrroline-5-carboxylate synthase

NADH-GDH NADH-glutamic acid dehydrogenase
NAD*-GDH NAD*-glutamic acid dehydrogenase
GS Glutamine synthetase

GOGAT Glutamic acid synthase

LDH Lactate dehydrogenase
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GAD1
GAD2
GAD4
GABA-T1
ALT1
P5CS1
GDH1
GDH2
GS1
GS2
GLT1
MYB28
MYB29
BCAT2
BCAT3
BCAT4
IPMDH1
MAM3
GRS1
RMB1
RMB2

(F0h]
RD
SD
HD
Jscc
FW
DW
HPLC
RT-PCR
qRT-PCR

GLUTAMIC ACID DECARBOXLASE 1
GLUTAMIC ACID DECARBOXLASE 2
GLUTAMIC ACID DECARBOXLASE 4

GABA TRANSAMINASE 1

ALANINE TRANSAMINASE 1
A1-PYRROLINE-5-CARBOXYLIC ACID SYNTHASE 1
GLUTAMIC ACID DEHYDROGENASE 1
GLUTAMIC ACID DEHYDROGENASE 2
GLUTAMINE SYNTHETASE 1

GLUTAMINE SYNTHETASE 2

GLUTAMIC ACID SYNTHASE 1

myb domain protein 28

myb domain protein 29
BRANCHED-CHAIN AMINOTRANSFERASE 2
BRANCHED-CHAIN AMINOTRANSFERASE 3
BRANCHED-CHAIN AMINOTRANSFERASE 4
ISOPROPYLMALATE DEHYDROGENASE 1
METHYLTHIOALKYLMALATE SYNTHASE 3
GLUCORAPHASATIN SYNTHASE 1

RADISH MYROSINASE B TYPE 1

RADISH MYROSINASE B TYPE 2

Raw daikon: £ K1R

Shio-oshi daikon: 8 L &4 a2~

Hoshi daikon: FL X4 3>~

Japan society of clinical chemistry: B AEGRILF S

Fresh weight: 2 HE =

Dry weight: #ZI12E =

High performance liquid chromatography: &®R&EAEI/ AT M7 Z7 7 4 —

Reverse transcription polymerase chain reaction: W5 R Y X T —tE#H G
Quantitative (real-time) RT-PCR: TR Y X 7 —EEHERIG, Y 7L X 1 L PCR
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A7 b 2 Y & ABURIL, BERORFMRRICHVE L WAL ZZE T T E 72, RIS, 1950
~1970 RO EERFHRRIICIE, BORko S RBEEICHENL, v, RS X OHIED
BIESHML, RERBESITFEND L IIChdRhE, wbWwd [ROWKL ] »2EIC
AT, X HIC, MEFEL-eHE E T O X 2 74 7224 L2 LE, RfhH#EY
2T LOFER, [HE] HB0IE THE] Lo BONERLOMERE b 7256 L7z, MR
o, MEd 2 v idfifx L oo MUiEm ZiEs, FHPHCTRFELa Y bR
— AL NER LW EER, 2V b —ATERVLEAICIBHENNT7 VRADELNL
OB %, £, RENTRFEZIEIERAMY, Bl o T~ ZTHrn T &2t
BRbNOOB B LEHING, 25 LEERP L, HRADK S HARD SR IR
Liefgsfbz fE L, RERICo 3w (iEEIREZZ T Ch I, 2013 Ficid [
£ BRADGEH 2 EXfb] & LCatr R ajg Ll E &I ni ), =¥k, 22T
EFEINTD IR 3Rz 0TEAL, THRZHS] Lvw) HRADORE Ik
Swi ['] K32 [HbL] &fiftiFcwns,

HA T, K44 (675 4) ICHBEEIER2ED O TLARE, R 4 4 (1871 4F) 1T
BOFEEINSE T, FROEBHIARMZICIFIREI N TV, 20X 5 RWT T, A
72 b OHIE L BRI X o T, WIRICH S 3, ZRRCHiE R B A WEM O 5 EhRERAR
CHIE T - M LAERERARINTERLEZLNDE, HROBER X A VT TR,
9, BemeEY, Z L&Y (EY) o =3¢ ic X ala AL L, FHiCE
TichbeEMEIRY A2 Z T, BENARENT VAZREL Tw5, BRROREX
fLclid, HIT food (B~ < dish (BFHE) LRBSh, FE-EIRE Vo ERIIEEL
D, HERTHE, KeRe7z 8] GRFZEKRL, I8 2FR8L LT, ZThitBX
2¥THB [BhT | TREMEKINTHE, 20X, 8] PEHEOEREZIFNS

T, HRICROTRKBOHT VT —iicihliL T3,



1.2 BP0 % 51 & 37 EY

MErsMHA»FEHIN T 2HBO—2 & LT, BREL T L LZRISE & KA T CH
BUEOTRAET b5, HARYIEOHIZ IR 2,500 km ICJAA Y, % O SUE 1L HH BT
DOHIEHE THRA TH 5, L72h > T, ZNENOHHITHES L 7= 77 BF 2 23808 & 1,
O TCIIHROEBNEDOS WREELRL INTE 2, THFETIE, L DFEHEICL->T, ¥
FHO BB BT X 2 @EHER: - $ENRAZD S TE Y 3, BYliiEic X 35N
B OUEMLR D, €& I VEPKEY 72 — I X B HIRBRLIER 35 X O3 A I h 5
R EDBHE TN T WD 89, EEIC, EEEOMADMELE 2o TWwikETIE, HEF X
ORI OHBIKEREST 2 [ 7747 -7 - TAEH)] X oC, BACOLERICK B
UEMETLAZLWHEINTVE 19, LALADS, HAD 1 A1 HEH7Y OREEIE
FAE 2 AMEENIC D D D, AAROERIC X ZHIECHIIEAR L L TECHBEL T2 12,
Z D7z, HHETDH, BEFEHEFRIET S EFEHAR21] iIckswT, 1HH7ZY 350¢g
DI EBINT 2 Z BRI LTV S

*7-, HAOEN, &k, e, AARES X OED L o 72 REER TS R I 324
INTEY D, AL EEPICLTWBEOFERLE D WX D, ZOFRHEE LT, BWiE
M, BRI RE, MUAEPIRBEC X 2 &) CRER DR ENETOoND, BhTh [
Pl i3, BRI RE L Tk o RRICE VT, BEAHHEORGEEEEY 279
ICHETIC L2 bR b e 3, RUBHKZ D o LR TH 5, IEMERENR I
TV, MRS L CEYHOBRBMBGFEEL 2B LN TS, 72, &
RRFRICHGZ L 2 T i, BRI 2 D S TE Y, IEBRCEHICIT L HRE
/e R AR

PP DM I BRI N 2 &, BBITIC X - T% OFIRE2UE L <, MlakE & il
ICEIRPREL T kb, T oI, FREFEO B LIc X o TEKRT 28, 7 1/,
KEEBLE A5 L OB R EARE LR L, #ilNIC A — 72 BT 5, & DIk

Z[@»r2] L3, ~HONEOWMMTIELIRA 2 2 LA TE S, BEYOMEHIL, HEx T



EL7MRECEAA T I |, FLEREIC X 2 REEZ L L 7= [REEED ), L UERED
RECHRXEZE TAA, SLERRCKIE - FA AT S [HRWE Y ckBlah s (Fig. 1-1)
W, F 7o, BIRREED 2 %IRE T, BRSO ML E A0 U723 IRTE (R L g
NTwd, IbIc, HRDEYIIME L R L <, ks X CRER B THIRIcb72 Y,
P RRBZHICEIREDIE L LTI N ST 19,

A, HEHOREMOZ S X HEEROEE Y 220 C, HRAEMTH 2EYDH
BIIAMER T B B A3 19, By - FOERIT O TR & EYRED -0 F LB off R, ko
FOL X 2R L ZEEY SR I N TH S, LA LAad s, MEEY I B Al
I X 2 BIRAY R ILEE R I X B BB A LT B 720, BRI R Y ORI iR R
biiTtwdedEZzbN5,

BEYNCBIL T E & AR TThb T 3%, ARGER TR 2MEM KRS
X UCERABAEYOFHICOWTAINTWE D% W\, Fl XX T ET |, [TA X E T
BLOF L5 REoiEYTid, AMERFICX > <, FISMERTCTH 2 y-7 I/ BlE
(GABA), BXWEFEEMRDOH 2N v, uf v rvEBXTL4 vaf vy Evoiziril
7 2 /B (BCAA) ZEMT 2 1719, sEOEHIIREY [ % » oM -3l
W Lactobacillus brevis KB290 1 1%, ®EIG{FH 08 X O RER OB X IcBb 24 v &2 —7 =
Voo DEEAERETUEMIR B ME I N TW 5, EERICRMA =7 —251%, BNBREISE
R, FENRRB Lo m BEH %R 3 FLER Lactobacillus plantarum TK61406 % &1 %
LFDEAFE RGBT N TS 2, 7, EMIHREZRKLZBHTHL LD, BinX
N7 RBPIBHEIC X 2BIGTER B X O T L AL F 7 4 2 ZBRBWF I T2 D, Lol
5035, EYOTIGEEITIRIG I X O 7 & O FERERRRL & e L Thx <, 2oL,
HER T X OB T 2 2 e T v RS W E R EX AW TH B, Lizdto

T, EYORBSEIEH T s, BROBERICEDE I - FARIEINL T 5,

1.3. X4 avEBXU7=L & AED L & BEENE



BOEOHEHMAMEIX L9 T Py ThY, KBIE, Fr_XVBLUOLX[ av s TR®
BRIFELELTHETFOLNDE Y, rTh, £4aviBRHEEDOK 10%%2 50 TEsh, &<
PORKE - FIHINTCELTED DO TH D, X4 avofEIt LR, EET YT
S LAWEHET 7 LRI, WAEICER LD 1300 FLAEATEE 2 5N TWw 2
TR IEBLICR R (Bl3h) oA TEi#In sy, e LTI nTE L
&, PRSI T3 LA LHIEEh, EoLEL L THARDITHAEICHAHAINTE
2o £72, THARMS] (1609) i< XhiE, [HAADHERITK, KR -HiThEoHEL
FAIICHH] L H Y, 1785 FiciE TR VR ] & v 5, KRIREHERZZ 1 O BEERA
TfTE s, MIBEXLLENHUVSZ 2 b 0B L WR 5,

&' A a2y (Raphanus sativus L.) 1%, FEPI2EACIZ 7 772 FHT7 77 FRNCa8EE L, FL
T7I7FRIFEE LT, F¥_Y, ~"7H 4, A7, 7HEBLRTayal) —hEREF
bid, 777 FRoYE I vy il L i 2 BIEMIAEH L, % oK
METHZInLF—XELBICHEATVS D, b, 777 FFoEyizsrray s

L —F (GLS) BHEZRERNICEHEATEY, HBECTVBALICL>THEEEZZ TS T2
nyF—¥eMGL, FEOEREDTHEA VYV F AL TFH— L (ITC) FE LT 2 ),
ITCHIET 77 FRIFE 2T 2 7L —~"—Th ), RENADD L LTY H LD Allyl
isothiocyanate % 7' 12 v 2 U — @ Sulforaphane 7z £'28% % (Fig. 1-2), £ 4 2 v D FEE 7 GLS
I¥ 4-Methylthio-3-butenyl glucosinolate (MTBGLS)T® v, % Z 2 LA E NS ITC 1 4-
Methylthio-3-butenyl isothiocyanate (MTBITC) T®» %, L5 GLS #HF X N ITC FHIZPTH,
PUIVRGEESE, PR, B X CHAAMRICET 24 ofERH Y, 777 FREFED 7
4 b It LCEEREEE R L Tv3 209, LRI, DIETIC HARENL 2 AW+ v
Z—TfibhzfiA & at— MK, EEOT 77 PRI S X2 b 0EY) 0B
BTN =TT, BYETIEAAM, K TIEES LUHRED Y 227 %2 T
2T ERHEINT NS0, F 7, SEEFLEIEML T2 7y PEFEEZH VR TR

ZAavOTYY B X OEHOEINIC X 2, EHET X 7 B, 20 iks X i



FIETEIHI DR 7 EHO 2l o T B 30, ZDXHiC, T7 7 FREFEoAMIEME
K AR OHERFRICO VT, RABEEERICE T 284 ARSI LT
%,

KA a3 L3, ARICADE LSRRI ER T TE Y, BITEHAT
1Z 100 FELA LD SFEDFAES 2 32, £72, ZOBESLMTOLLT I 25, RIFHOE
ELTHDHEEINTCE L, XA avEHETLE [ BAE] 1F, PR 56 HA
DREMNEFEITH Y, BLXD-DDRERL LTHLENTE 2, ZHTOHRKICOWTIE
D BB, BERETHIMHTOREMEICHERALZLVITBENTHZ 3, 724 b
AABIE RIS, R 72 5 X4 2 v R BRI L 721, MR e & b cks ARE 0HA %,
st - FRIE T 2R CEbE I NS (Fig. 1-3). £ 4 2 v OBKILE 7L, e Eaz v
7= EL] &, RHZAMLZ THFL] wkilxn (Fig. 1-4), BIEDEYEER ©I3HL
MOREEE VIS L | AEFRTH 2,

fthri, 72 HAEOFHATS 2fif-Cr L, X4 a2 v offhichks 2 KARBRICK
2H5DCTH5, 72K HAEDHE 7 1 ZTlE, MTBGLS 2SHIFEMWE & LT, HEaER
R Hth3E TH S 2-[3-(2-Thioxopyrrolidin-3-ylidene)methyl]-tryptophan (TPMT), 3-
Methylthiomethylene-2-thioxopyrrolidine (MeSTP), 2-Thioxo-3-pyrrolydinecarbaldehyde (TPC)¥
&£ U 1-(2-Thioxopyrrolidine-3-yl)-1,2,3,4-tetrahydro-B-carboline-3-carboxylic acid (TPCC) % 4K
T 5330, UL, 2L HAFEOEBORIZHILITONIC I > GRALST VI b, i
B CTIEARBRRMENT NS 2 EhB % v, $72, L DAEFREOEME 7 L — =13,
HEALSIC DO RIFEEY) T % % Methanthiol ICX 2D THY, bW [ HAR] OFE
&% 30, RETI, BIMEEOMR /v —TIck - T, BEABILUVRRADD B
MTBGLS RIEHED X4 o v ifE K] X 97574 F] BRI NE, (KA B
LT TH7FK74 ] OFEEA GLS 13 4-Methylthiobutyl glucosinolate (glucoerucin) T& U,
1B v F—X¥ L KIET 5 T & T 4-Methylthiobutyl isothiocyanate (erucin)% £k 3~ % 37, Bk

5T % Erucin lIKIFEFTHLRETH 2720, 72 HARDJFNA L 72 3 Methanthiol 3



FA L0, IMTEEFICER2 AT 22 L, FiETH 2 -0 RICKR %53 2 C
EDFRRE L I o T B,

7= BAEDEMBETH 5 TPMT, TPC I & O TPCC i21F, $iBE{LIER, VEEHA S X
UNMERFEWAFOZ L AL L o T3 34, £7-, BREBEOIIGE (2I13H),
HRR S X OB RO HAETE, IMEEFIGEIKNTC©H % GABA ERET 5 &,
GABA B XU EHT I /1 (BCAA: ~N) v, aAvvyBXO™fvyvufvy) #, x4
VORBUKE TRICEWCHHFICER/ T2 2 L AME I N TS 249, X5, gillEET
Ty b ERAWEEERIC K 5T, 72K HAEDIME ERMGIRIRH S 22 & 72 5 T
2 9, LaLhads, 7L bAEICET N 2R O B IC 0w TIZRFARICER

A 7R 3% L, BRI ~DEE I O W T HF B SN Tnw AR Vo REIRTH B,

L4 KtFEo HIY & B

INF TOWMIET, 72K BABEEICE T 5 X4 2 v ORi/KLETREICE VT, GABA %
T U® & T ARBEER D PIHEFEICERT A ERHLN o TWE M), I LI, Thbd
D ZRAHEY I FEEMAED R TIR AL, £ 4 a3 v AR I X v KT 3
TEBREINT DS, F 7z, EWIFFOEEMEDTT IR BEMFREESTH ST 2 28,
JFRHET R O TR IC S 2 U C Bl Tch 2, 22T, RifFETIR, 2L HAEMNED
VI TRECH 2 TR | 23, JFRE 72 2 &4 2 v o ZRACHTER & 2 o BRI 5 2
LWEEHLPICTE L, X4 av ik HAEICINLIT 22 L oftnffifiz B4

ExRHEE LT,

1. 5. ARGm s D
ARSI IC X W BB E N, 55 T E T, KRG ICBEE R EREAS R S L7 GABA,
To=2vBIU® ) voRFEREREAZHLACTEZLRXHMNE LT, ElEEs o<t

7"2 74— (HPLC) 1T X 28T X JBEDEREIHT, &7 3 /7 B BEE 3 % BERiG 1



REip X EBMAY 2 7 —E#BEKG (QRT-PCR) I X 2 5B LT O RIENT %17 - 72,
BT, BKEE TR X4 2D BCAA B XN GLS 5 2 2502 2o it
32 E%HEME LT, MIBGLS DCHENAE 2 CLRINICIENT L 72, fRIC, FHEL L TR

FERIER 21T - 72,
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Fig. 1-1 Main manufacturing method of Japanese pickles.
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Fig. 1-2 Molecular structure of typical isothiocyanates in Brassicaceae vegetables.
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Fig. 1-3 Typical manufacturing method of salted radish root (Takuan-zuke).
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Fig. 1-4 Appearances of both dehydration process in takuan-zuke manufacturing.
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2.1.13LC®»IC

INETOWIET, 7L HAREDHKUHTREICE T, GABA, 77=vE X007 n)Y
VIR OMEEET I BAER T S 2 &, UL L e L CH T LR s T 2 B
DHEEICEET 2 LS Lo T WD M, GABA IXEHMEBIY IC I\ THIHIPE R (S
EVEE L CEE, REME»LD /AT FLF ) volitZHET 2 Lick-> T, IE
ERENHITZ CEMEINT VD 69, 72, TI=VviHKEET L7 I /BTH
D KIS D TR TH D -4 /¥ VEEOTINS X D MHFER 7 B RIS 2 R 3 4849,
oic, 7a Y VI HE BEEsLOEERERL, BRROWKICEREEZLT I BTH D
9, XoT, BIRLEsET 3 I3, 72 HAEO RS 2N LS 2EE LK TH
5LRBIND,

17, GABA, 7 7 = v B X U070 ) v ZHEVONREN X b L AFEET IV KRTH Y,
G, B X CRELE R EOBREA M L RRERIC K o TEET 5 9, £7, GABA, 77
=vBI®Tu ) iR I VEERIEA L LT, 2 Z i Glutamic acid decarboxylase
(GAD), Alanine transaminase (ALT) ¥ X UF A1-Pyrroline-5-carboxylic acid synthase (P5CS)
ICEoTAKEINS (Fig.2-1), LR oT, =L HABICE T 2R OERIT, &
A3 v AERS OBIKR P L ARCHEER BB L T Ll NG, R HAED
Wik 7iE e LCid, AT LA X D b, B LEMICHEEM O L3 Wi L
BRI TH B, EYERCTIIEBRE T Z ERL ] LIFATW S22, L BAEICET S
TREAHICIL, Y OBIETICERINE A P L ARG Z R B AREEDR H 2, £ 2T
KRETIE, 72 HAEDOHERET I /8L, 2 oRENCH 2D 2 BRGNS L EE TR
fithd 2 2 LT, K4 avyDR L RRJGHERE, FHCBUKLEL TR 77 2 3 v RGN X

ETHELYHLPICT S ERAMNE LTz,
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TCA cycle

GOGAT

Glutamine

GS/GOGAT NH,
cycle

2-oxoglutaric acid " Glutamic acid =—
GDH

H
GAD

NADH NAD*
+ NH, +H,0

y-aminobutyric acid

 P5CDH
P5CS

(GABA)
GABA-T
Succinic
Succinic acid semialdehyde
GABA shunt

oKG Alanine

Glutamic-
y-semialdehyde
(GSA)

|

1-Pyrroline-
5-carboxylic acid
(P5C)

P5CR || ProDH

Proline

Fig. 2-1 Metabolic pathway of GABA, alanine, proline and glutamic acid.
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2.2. kBB L UTTE
2.2-1. 72K HAEDTE

72 BAEDOTBEUL, Takahashi b 0D fik% L L TiT> 7% (Fig. 2-2), KifFET
i¥, 2016 £ 8 A~11 AICHBEERT TR SN L4 a v il [T LEE] (¥ 4/E
) B L7z, R 725 £ 4 a v 130 - Koetk:, 2o HICH EERGERWERL (08
HLEA4 3y :8D) BXUCHTL (FLXA =3y :HD) %M L7z, £7-, &P LAEIC
X, AR MO (HEEK) 2R,

R UL - s X ORI 3~5 emUI 0k & L2 X4 a2y (114kg) 1T, 8 wt%DE
WEMA, 2EEOEA 2R JUKMBR Z MG L 72, BK2 HHICZ A a2 LT 2wit%
DEIEEMZ, 12 HEOWKZIT o7, HIF LA, 2°C OEEEH T <, 14 HET
o7z (55—, Fig. 1-4),

HF UL AR 3~Sem YI 0 % & L= &4 a2 v (151 kg B2 &0) 23 IHT L,
JAGE L O R\WHIET 14 H OBk %21T>72 (BB—, Fig. 1-4),

7= BAERRNY, BifEL 4 2 (RD) B X OEBUKUED 2 Hi% (SD-2d/HD-2d), 7
H# (SD-7d/HD-7d), 14 H# (SD-14d/HD-14d) % v 7Y v 7 %4> 7= (Fig.2-2),
FHIRIAE T & o C 20l B t, BRI E T o 2o BfEZERE L 28k~ F e —Xv
= v 77 —® (MB9OITHW-S ; ZH-E) % T, JKiEMHE X 08217, R E

THEZEEML-30°C THRE L 7=,

2.2-2. K531, NaClig[E s X U pH OHlE
KR, WEEED O WSIREBEO X4 a VEEZEZLGIC 2 &Ik o TRD 7z, NaCl
TP, SZIE ARGURE 100 mg 1K U, BASRZIRAT X A 2 VEES 72 9 2 f5EOMKE N Z,
HRERFI L 72, 4°C, 20,630 x g T 10 0@ 0ok, EiEx 20 AR L, Haaobrat
(SAT-210 ; DKK-TOA) % F\WWCEERMTEIC X o THE 21T > 72, pH (ZE#SZ2EEENHC

ABHIK %2 N 2 I E B IR L, pH A — % — (HM-30 ; DKK-TOA) % i\ CIEEHEIE 217 -
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7‘»
<o

2.2-3.EHET I WE DT

W REK 50 mg Ic A % 7 — /7w Lk (5:5:2) IR 2.25 mL & iZ, 37°C,
300 rpm T 30 IR & 5 % 4T 572, 7K 900 uL Z MMz, 4°C, 1,450 x g T 3 ZrfEl Dzl
SrBfERe, KA 1.8 mL ZEZERMIL, KTHRMAAR 1.5mL I L 7,
WEEET 2 VDL, 0-7 AL T AT FEIWEILZIA AL 2 AF A F AN ER=
NERGT 7V H T LEFEAR-HPLC & DI X 01Ty, NEEEYE L LT S-SR ¥
AFNY AT AV (SCMC) XU ray v EHw/z, HPLC #i& 1%, Agilent 1100-1200 &

Y — X (Agilent Technologies) % f#H L 7z,

2. 2-4. FESRTE TR BR
2. 2-4-1. Glutamic acid decarboxylase 7143 5#

GAD 53R X Miyashita & YD J7iE% —HZE L CTIT o 72, FelERalEl 50 mg ICK
yr=aARKYvrrl v (PVPP) 10mg ¥ X 8 GAD HEE R (100mM + U 23§ (pH
75),1mM T F L v 7 3 VIUEEEE(EDTA), ImM 7 v L7 = =4 X 5L Z 7 = L (PMSF)
BIXP10%@N) 7Y ua—AZ2E0) ImL2MA, SAFE—XY gy —%HwTK
M 21T o 72, 4°C, 20,630 x g T 10 rfiloim.0orifEs:, Eid% GAD i e LT
w72,

GAD JG#EE R (150mM Y Y& Y 7 2 (pH5.8), 0.1mM v Y F ¥4 — ) Vg (PLP),
20mM Z' Vv & 3 VEE X O GAD Ml 20 uL % &) 200 L T, 40°C, 2 WA v F 2
R— FE{To7z, 1.2 MIEHEERE 200 pL Mz % & & TRIGEIEL 72, PNEHEHERWE (3.6
mM SCMC) 100 L 5L X7 b=+ Vv 15mL 2%, 4°C, 1,450 x g T 10 Zr [l 05
HEts, i O GABA % LRLOE DI EWER L 72, GAD IEM: (U) 13, 40°C, pH 5.8

CBF 2 17EH 729 D GABA AR (umol min') % 1 unit & L CTRD 7=,
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2. 2-4-2. GABA transaminase ¥ X U' glutamine synthetase 455k

GABA-T & X U GS it 1% Lu & SO0 7k IcHt v, BRI (100mM F Y 235
i (pH7.6), 1 mMEDTA, ImM b= 4+ 7 A5 XN 10mM2- AL A F LX) — L&
) ZHWCHE L 72, GABA-T ¥ X UGS ofiittix, Bl L 7z GAD /7 ICih > K
I % 1T o 72,

GABA-T i :35% 12 Miyashita 5 9D J7EICHEVY, GABA-T KGR (50 mM + Y 2
5% (pH8.0), 1.5mM ¥ FA4AL A b — (DTT), 0.75mMEDTA, 0.1 mMPLP, 16 mM
GABA, 4mM2-F+ %V 7 2 A (2-0G) F & Y GABA-T fliHR 20 uL % & 15) 200 uL
T, 37°C, 2Wfl 4 v F 2=+ E{To 7%, SmM5-AAFS Y FARE200uL ZMMZ 5 Z &
TIRISEIE L 72, NEBEEHEIRTR (3.6 mM SCMC) 100 uL 3 X 87+ =+ UL 1,500 L %
Iz, 4°C, 1,450 x g T 10 @O0k, EEvo 72 I viigh Bk S8 icien
FEE L7z, GABA-T#tME (U) 1%, 37°C, pH8.O Xk T2 1 ElH 720 D/ & I VAR
& (umol min') % lunit & L TR 7=,

GS & 1EEER 12 Rhodes & 9% X U Viegas & DD EICHE, GS MIGKHEER (50 mM A
Y& =N HEE (pH7.2), 18mM 77/ ¥ v =1 Vg (ATP), 45mM Fifb~< 2% 7 L4,
6mMiEflbe FeforT Iy, 92mM 7 & I VigEEs X OGS K 20 ulL &%) 160
ul T, 37°C, 24 v F 2 _— b B{To 72, HALERATR (10 % (wiv) HALEk 1)/ 24 %
(vv) BV 27 e alEE /6 MIERE (1:1:1) 200 uL 02 SOCEIE L 72, KIGRG#RE 7L —
k7 4 v % — (AcroPrep™ Advance Filter Plate 5 X7 %4 X 02 pum ; Pall) TA#L, ~A4 27
77 L—F Y —%— (SH-9000Lab ; CORONA ELECTRIC) % H\>T, 560nm IZ ¥ \J % Bk
FEZMIE L 72, SR & LT, y-Z A X IAE/ e Fu 4 A8 (y-Glu-HXM) % H
Wiz, GSiEME (U) 1F, 37°C, pH7.2 I BT % 1 73fHlH 72 b @ y-Glu-HXM £ E (umol min-

1) % lunit & LTk 7=,
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2.2-4-3. 7V v B SR T
FLEESRA IR 12 Miyashita & SO TFEICREY, BESEMTEER (100 mM T Y 235
(pH7.5) , 1 mM DTT, 5mM EDTA, 10mM © 27 4 ~, 0.l mMPMSF 5 X U85 uM 1 4 =7
FrvEat) R GHR L -, BRI, Ahd L 72 GAD fhH/7iE I - COKE
W % 1T - 720

Glutamic acid synthase (GOGAT) &35k 13 Ertan & D J5 7RI eV, FHBESR TR 20 pL
IZ GOGAT KIGHEERE (62.5mM + U 236/ (pH7.6), 3.75mM2-0OG F X U 62.5 uM £ T
M=aFvT7IFT7=vYXZ7L4FF (NADH) &%) 160 uL #Mll%, 30°C T5%
MR %21T 2720 50mM Z v & 2 v 20 ul M2 KIS Z BB L, 30°C, 340 nm i< &
LWNE " 5 0, 203 A AT 4 v ZHE L T2,

ALT iHHERAER 13 HAREEIRL 2 (JSCC) BEHERL i fit vy, BRI 15 uL I ALT K
JORRERE (111 mM + Y 23l (pH7.5), 25UmL' g7 ¢ F v 4 F—+ (LDH), 0.015%
(wiv) FIiET7 L7 2 v (BSA), 025 % (viv) Z)tr—)b, 625mM 77 =X 0.2
mMNADH % &%) 120uL ZM %, 37°C T 5 2B PnE %17 -7z, 150mM2-0G (in111
mM b U 2R IGEEARRER, pH7.5) 15uL ZMARIGZFE L, 37°C, 340nm 5 1F 2 RN
% 1504, 100 AA4 42T 4 v 78T L 7=,

P5CS MBI Liu & Vo dichtyy, BRI 20 L i< PSCS MIGHEER (100
mM U ZHEE (pH 7.2), 20 mM Hifb~2"4 > 7 4, 75 mM A& I VB XL U5 mM
ATP Z &%) 160yl Z il X, 30°C T 54 FHiNiE %17 > 72. 0.4 mM NADH 20 uL % il 2.
SOGERIB L, 30°C, 340 nm I[CB T 3POCEZ 5 0%, 20 REAAXT 4 v ZHEL 72,

Glutamic acid dehydrogenase (GDH) ifithillfld Glevarec H DD J7EICHE, V& I v
B &7 (NADH-GDH) 35 X OF 2-0G &8 /7 M (NAD*-GDH) % fi##t L 7=,

NADH-GDH 7P 3B% - FLE% i 20 uL i NADH-GDH SOGHE@ERH#E (100mM + ) Z—
i (pH8.0), I mM by v L, S0mMBR(LT v & =7 L3 X1 0.25 mM NADH %

&) 160 uL Zh0Z, 30°C T 5 PR %17 - 72, 130 mM 2-0G (in 100 mM + U A—
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EERRAER, pH 8.0) 20 uL Z A RKIGZFIE L, 30°C, 340 nm IZ B 2N E% 5 55f,
20 7RI A 2T 4 v ZHIE L T2,

NAD*-GDH 7% 3055 « R K 20 L 12 NAD*-GDH JJGFEEHR (100mM b U 23
it (pH9.0), 1 mME/LANL Y Y LB N025mM BR{LRl=—aF v T I FTTF=v X s
LA F F (NADY) %&%) 160ul 1%, 30°C T 5 oM FiiRz 7 - 7z, 130 mM 2-0G

(in 100 mM b+ V) 2 IGERARMERE, pH9.0) 20 uL Zh 2 MG ZFAME L, 30°C, 340nm (CF )
LW % 5 5018, 20 3 A A T 4 v ZHIE L 7z,

GOGAT, ALT, P5CS ¥ X U GDH itk (U) &, &SICHEERD pH 5 X O RIGIRE 15
J % 1472472 b © NADH B{L&ETCE (umolmin!) % lunit & L TR 7z, FHEEREMR
BRI B 2WOLERIE X, ~4 271 7L — b+ U —%— (SH-9000Lab ; CORONA ELECTRIC)

%\ T{iT> 72, NADH O € VIRHAREIL 63 mM! ecm! & L 7=,

2. 2-5. BR T FE BT

W AR 50 mg ZIME~A4 7 v F 2 — 7 ICHFE L, RNA filiH* v ' (NucleoSpin®
RNA Plant and Fungi ; MACHEREY-NAGEL) #H\»T, X —#—7n1 b a1\ total RNA
ZHH L 72, R\ T cDNA A v + (PrimeScript™ RT Master Mix ; TaKaRabio) % Fi\»C
A=A —=7"8 b aicHE, 37°C-15 41, 85°C—5 MO E R ) A 7 — @ iH K )G (RT-
PCR) #17- 7z, RT-PCR |%, PCR Thermal CyclerDice® Touch (TaKaRabio) % Fi\> T3/ L
726

7z L VIERENICEE D 2 BT IO\, TB Green™ Premix Ex Tag™ 11 (TaKaRa
bio) xHHWTA—H—7"m F arifewn, HNEREICX 2 Y 7% 4 L PCR (QRT-PCR)
#{T»>7. QRT-PCR I L7277 4 ~—% Table2-1 IR L7z, V77 LV R#EaTEL
TB-T7 7 F vi#BlaT (ACTIN2/7) %M L 72, qRT-PCR XL T D % TFT - 72 : GLUTAMIC
ACID DECARBOXLASE 1 (GADI) : 95°C-5 #0f#], 56°C-30 #[il, 40 ¥4 7 /v ; 41-PYRROLINE-

5-CARBOXYLIC ACID SYNTHASE 1 (P5CS1) : 95°C—5 0, 60°C—30 FP[E, 72°C—20 F#b[E, 40
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H A 75 GLUTAMIC ACID DECARBOXLASE 2 (GAD2), GLUTAMIC ACID DECARBOXLASE
4 (GAD4), GABA TRANSAMINASE 1 (GABA-T1), ALANINE TRANSAMINASE 1 (ALTI),

GLUTAMINE SYNTHETASE 1 (GSI1), GLUTAMINE SYNTHETASE 2 (GS2), GLUTAMIC ACID
SYNTHASE 1 (GLT1), GLUTAMIC ACID DEHYDROGENASE 1 (GDHI) ¥ X U8 GLUTAMIC
ACID DEHYDROGENASE 2 (GDH2) : 95°C-5 i, 60°C-30 [, 40 %4 7, qRT-PCR

lZ, TaKaRa PCR Thermal Cycler Dice® Real Time System II (TaKaRa bio) % F\» TS L 7z,

2.2-6. MLatMENT

W T 2 W E X OEERIEMEL, NaCl ZFR\w7- 44 a vzl & (DW) CcHilEL, F
il + BERAE TR L7z, WKW X R 13— TChCE 5 B BT %, Holm-Sidak #7E (a =
0.05) %1To 7z, FERFARERI LI L “ICRCE ST H, Tukey-Kramer @ % & HEME (o
=0.05) %fT-o 7z, #alf#hTi% GraphPad Prism version 8 for Mac (Graphpad Software) % Ff\»

‘/C?i:‘o f:o
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Shio-oshi daikon
(SD)

[

+8% NaCl + 2% NaCl
Storage at 2 °C Storage at 2 °C
Raw daikon
(RD)

Hoshi daikon
(HD)

0 day 2 days 7 days 14 days

Fig. 2-2 Pickling schedule of takuan-zuke.
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Table 2—1 Primer sequences and amplicon size for the reference genes. Amplification was carried out as described in Experimental procedures.

Name Forward Primer Sequence [5'-3"] Reverse Primer Sequence [5'-3"] Amplicon Size (bp)
ACTIN2/7 GGCATCACACTTTCTACAACG CTGAATGGCAACATACATGGC 155
GADI CGCAGAGAGACTTGTGATCG CTTCACGGTCACCATCAAG 135
GAD2 ACACTTGCGGAGAGACTTGT CCATCAGAATGTCCCTTTCCA 145
GADA4 GTTCACGCCAAGATGGCTAA GCAAATCTTGTTCTTGTTAGTG 129
GABA-TI GCAGGAGATAGCATAATGATG CTTCTTTTGCTGAGTCTTGAG 135
ALTI CTGTAATATCGGAAATCCGC CCAACAACGCTGTGTGGGA 92
P5CS1 CAGATGGATAATGAGAGGAA ACGAACAGAACAAAGGAA 254
GDHI CAAGGGTTTATGTGGGAAG CGAGCCACACGGTTAACACC 149
GDH?2 GGGTTCATGTGGGAAGAGGA GCGACACGGTTAACTCCAAG 143
GS1 GGATATGAGAAGCAAAGCCAGG GCCTGTGCTTGAACCATCATA 91
GS2 ATCCGCAAGCTATCTTCAGAGA TCTCAGCAGCTCTTGCCCGT 120
GLTI TTGGACCTGAGCCAACACTTG CATCCTCGTCTTTGCTGAGGA 213
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2.3 fER B L EE

PilE, MWL BXUOCHTLEAA avick T 2T I 7 BMoERMSRE %, Table2-2, 2-3,
2-4 BX 251 L7z, b, BB IC X 3 E821t% %8 L T, Table2-2 D i3 NaCl
EUEEEE FW) 100 gH720 D7 I 7 BREE (mg), Table 2-3 DfiEiZ NaCl Z R\ 7z
100gFW 729 O 7 I/ BEEE (mg), Table 2—4 OfE % NaCl 35 X UK &R\ 782 E &
(DW) 1g 72007 I/ EHEE (mg), Table2-5 DfiZ NaCl I X WK %R\ 7z 1 gDW
H-HOT I BEE (umol) TR L 7z,

EROKBETRRICE T 2 24 a v o FEER, S8 T 0, KoE, NaCligEs XU pH @
fli % Table2—-6 IC/R L7z, MG LAUE 2 H%, 7THRB X 4 HRICEB T 244 2 v oy
TV, TNENTI8%, 672%BLU581%TH-7-, —J7, HT LU 2 A%, 7 Hi%
BIOMHRICBTEZXAavoBR@EEDIE, ZNEZN814%, 52.1%B XU 341 %TH

277,

2.3- LI L 24 avick T 2E8ET 2 7 BoZ1

PifEL A a v BXUEHKLETRICE T2 7v2 I VEg, vy, 7792V, 7n
Y v 5 XU GABA OEEAERICOWT, Fig.2-3 1Cn L7z, HEIF LA, BHEED -
D OEERET < 7 BEIRE X, SD-7d ¥ CRERFICHEIN L, SD-14d T L 72 (RDvs. SD-7d ¢
181.7 % 5 SD-7d vs. SD-14d : 58.6 %) (Table 2-2), Hiff LA CIIEREORIER 44 a v
CHIML CTHKT 2, Ladio T, I LA 7 HiR E TIRBUKIC X 20 0iEEs L A
FLRIGEIC X BEHET 2 ) BOFENRE - LRI Nz, X BT, I LAUE 7~14 H
BoMIcHilaEo LEE s bz & T, Fig [Er o7 ) REL 720, RN O bEHET
LD LA D KFCTRIB L 72 & R X 7z (Table 2-2),

TIo=vEIU®Te ) vERIE, FifELA4 a2y TENEFN9.10+0.16 umol g DW, 13.95
£035umol g' DW TH Y, FFEX 4 2 v & i U LA Ic A E A2 bizdigsn

I o72, GABA &8I, #FfEX 4 2 T557+056umol g DW TH v, M L Ic X
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2T, LFTOMWE L FERIC GABA ODFREZR&EREZ T L7 (RD vs. SD-14d 1 9.6 £5, p <
0.001), Z V&I VEEEEIIHEEL 4 2 T37.89+1.10umol g' DW TH Y, Fifk x4 av
CLEER L CHE LR 2 HRICE VT 122 %E CAKICHA Lz, & 3 vIBERITZH
BEXA 273789+ 1.10 umol g! DW TH Y, HEx 4 2 v & R L LB Cld 2

H#ICBWT 122 % Casicmd L7z,

2.3 2. 11 L £ 4 a vicB\F 2 EEEEOZEL

HEEEMER Y CH % GABA, 77 =vH X U7 1 Y »iE, Fig 2-1 iR TREFEIKIC K > C
BT 5, 22T, HilEL 4 a v s X OEBUKUWETRICE T 2BREEZIIE L, Z0%
fEICDW T Fig. 24 IC/R L7z, GADIGTEIE, #iffEX A4 21T 7.02+0.18U g! DW T
HY, FEEXA 2 L HE L CHE LB 7 HIRICH W T 21.9%F TIRF L 72, GABA-T if
" (GABA 2»ba2gx IT7 VT e F~OARRIE) X, FilfX 4 avicsnT 012 +
001 Ug'DW TH Y, GAD Gk & g L T IC KD o7z, T 51T, GABA-T i1 L8
KA ay & LML 2 HEBICB W T 75 %K T L72, ALTIEE (79=v B X
RN I VEBEORLAIS) 1, HilEL A4 2 /125 »T525+049U0¢g' DW TH Y, i
i LU 2 HERIC 3 TR 85 %I T L 72, PSCS (71 U v A RIC 5 1 2 HEE B 761 13,
Pl X4 a2 i2BENT0.19£001 Ug' DW TH Y, FH/KUE 2 HEZITE W TH 40 %K T
L7z,

NADH-GDH itk (2-0G 26 7' v 2 3 v~ RBIE) 1%, FifEX 4 2 vicsv»T 101
£0.18Ug'DW TH b, LA 2~7 HZIC 2P CTHEREICHAL 2 (p<0.001), NAD*-
GDH itk (7% I vnH 2-0G ~DREHRIE) 13, ¥fEX A 2 vics T 1.47+0.06U
g DW TH Y, B LA 7 HRICBEWT 612 %fRFFI N Twizd oD, 7~14 HZIC D
FCTHBEIET L7z (p<0.05), GS iEM: (i ic 30 3 B 7 2R FEE) B X O GOGAT
W (AR Iy IR I VvEBE~ORBIID) 1, FiEXA avicbeTEzE N 118

+0.11Ug'DW 5 X 10 0.27+0.03Ug' DW TH b, G LU 2~7 HIZIC T T,
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60 %fRFF S T iz,

INFETOWIET, 2L BABEDPHETRICE T, Zvx I VLS GABA, 77 =V
BIUOT0) vHRAKRINE Z &, F4 3 v OfiKILER GAD ZiEME{L L, GABA &8 %
HEMXg2Z EBHL LR oTDE %0, KT LNMHERIT N D OE % R
T2b0THY, HM LU 2 H%ZF T GAD it 40 %ffFF S Tz, 72, GABA
SRR TH 5 GABA-T iGTEIL, GAD IHED S%RiGTH o7- 2 & 205, HF LA TR
TlE, GABA ¥ % v P Z/AL72 TCA 4 72 L ~DEARE\N T & ARB E iz, ALT iEHE
FHT LALEE 2~7 HRRICH T TR L 7225, $EM LA Cld 2 HEgEcaduckifL -,
P5CS iHE I B BUKMEIC B\ TIR L 7228, IR LTI Fig. 23 el 7z ko, 7
0 Y)Y OEBMBPBREI NG D o7z, TL, B LA 2 HRICE W TV 2 3 VBB A
KR LItz b mBEns,

—RRICiZ, SEEGHOBEIIEMED Y 2 27I1Ck 5 & TN T w52, Kumakura b i3
BYEBRICENT, GEANTH 272 HAEOEIUC X 2 EER S X VBHAESGER)
ReELCnd, 3600, ZNE I VgEEZETHIRIKIC T K B AEZIRE L FLEERFERE &
HBILT, LVELDGABA RERT ZZLBHL P ER-oT VS O, Lo T, J-
K HABEOEIIILT LS REIMEIED Y R 27 ERICIF ALY, HETHNIHRTEMELH

5LEZOLND,

2.3 3. 3G L X4 avic ki 2 8EFREOE
qRT-PCR T X 2 {5 T-FBENT DFEHR % Fig. 2-5 ISR L7z, SBIKILEE 7~14 HiE DR
BHE, mRNA 2 Wih L T/, BT Z{Tb %0 o7, GAD BIZTOFHIL, £
il LA 2 HE2IC 3B\ C GADI 5 X OF GAD2 PMETHAI%Z R L, GAD4 ’EEICHKL 7=
(p <0.001), ALTI DFHIE, HMLULHE 2 HEICHEREICH AL (p <0.001). GABA-TI
DFBNIIEM LA 2 HRICAEEIE T L (p<0.05), P5CSI DFRIHIET T 2HERZ R L

7o GDH BInTH XU GLTI OFI I, HH LU 2 HER B W THRERZ{LIZEER I
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B o7z, GSI OFEUL, HE LA 2 HRICAEIE N L7222 (p<0.05), GS2 DFEHLIC

ZALITR N7 o 72,

2.3-4. HFLAA avick T 5T 3 7 BoZL

HTF LA A avics3 2702 IVviig, s vzly, 77=v, 7)) 5 XX GABA D
ERMERICOWT, Fig.2-3 IR L7z, L HAEDEMT I 7L ~<uit, HHF LA e
HB L CHT LAUEECEWvE S5 4, KIFFEicE TRt T 3/ BRIRE VRS X
S0C, FRDOFERZF2 2 L3 TE 7 (MulEit T I 7 B : SD-14d * 215.5+20.6 pmol g DW ;
HD-14d : 345.5+29.1 pmol g' DW) (Table2-5), 7 7=V, 7m Y v & X1 GABA &I,
AR o & FERIC, FEL 4 av L CHT LR 14 HRICB W CHE AR SR %
A~L7 (RDvs.HD-14d; 77 =V :32f%, p<0.001; 7v Y v :48f%, p<0.001; GABA :
18.6 %, p<0.001), 7z, HFLAHICE T2 7v £ I vigE I, M UL e i L

THE DI L7z (Fig. 2-3),

2.35. HF L &4 a vicB T 3 BEEEEOZE(L

HT L&A avick )3 SEEEEARBROMEICOWT, Fig.24I1cR Lz, HT LAUE
H1D GAD ifth i, WKBALR 2~7 HICTH T THI 60 %A35&fE L T\ iz, £72, HT LALEEH
D GABA-T iftEIx, I ULER & i3 ldmic, BkBia2 5 7 HiRE TiRFF S vz,
HT LA D ALT iG1HEIZH 40 %fAFi S uCs b, BikBiih 2~7 HZICH T Tb 321
WK U7 HT LA F @ PSCS iR, WiKBiAG 2~7 HIRICH T Th 32T L 7=,
HT LAL#H o NADH-GDH it 1, WiKkBIhR 25 7 HERICH T TREF I L CTwniz, —77,
NAD'-GDH #1413 H T LA 2~7 HEZIC A 1 TR L 72, GS WM IZ H T LA 2~7 Hi%
AT, M 60 %R EN T/, T5ic, HT UMM 14 HiRicE T 2 GSiEM:IF 0.73 +
0.03Ug'DW TH b, M LA & i L CRIAFRFF S Tz, GOGAT iz H T L

WU 2 HEB IS T L 72,
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2.36. HTF L &4 a vickB T 2 85T REOZE(

qRT-PCR T & % &I T-FIENT DGR % Fig. 2-5 1R L7z, ALTI OFBIL, g2 4 =
vEXUIEM LA 2 HEE L ik L <, HT LAWE 2 HEICEREICHEKRLZ (p <0.001),
P5CS1 DFEHLL, Frlf 24 a v LR L ¢, HT LA 2 HE THEICHEA L 72 (p<0.001),
GAD BT DI, Filf XA a v LT, HT LA 2 HEZICH W T GAD2 MK
P Z /R L7zs —J7, GAD4 OFEHUL, Fff X4 2 v LOHEMH LB 2 A & kL <,
HT LA 2 HEICBEWTHEIHA L (p <0.001), GABA-TI DFBlIZ, HiF LI 2
H#g L Ftkic, HTL 2 HRICBWTHOIK MHAMZ R L 72, GDHI DFEHUL, Filif x4 a v
SHERLC, HT LB 2 HIRICHRICH KL 72 (p<0.05), GDH2 OFsHIL, ML L
2 Hiz L FIfkIc, HT L 2 HRICBWTOARGZLIIBIE I N o7, GSEIETH X
N GLTI DFEIIL, FlEL A a v e L <, HTF LA 2 HBICE W THE AL IZEER
SN0 T,

T 77 FIROEFAMYITH B 04 XRFAF TR, &7/ LMEZICE 5T 52D GAD
BETEAAFREINTHS 0, 51, Yuf XFRXFORETIEIEIC GADI B IV
GAD2 ’FRIAL CTH Y, KFEHEA P L RIC X Y GAD4 DFHIERT 2 2 L RS L 7o
T3 O, F/z, vaAXFXFITIE 4 2D ALT 74 V¥4 LHBHFFEL, RETIRFEC
ALTI PFHLTW5B ¥, X5, 2 NaB XX 4 avTid, FKA ML RITX S P5CSI
DFBEMKIBRE I N TS L6, 2o DWEIT, AMEOHELZEMN T2 bDLEZ
bz, bbb, KtFETIE, X4 avOBiKIUIRIC X 5T GAD4, ALTI I XU P5CSI
DFRBAHIEAR L, GAD, ALT ¥ X U P5CS 23iEHEAL L 7272, —RI#MEY) (GABA, 7 7

B Ta ) V) RFEINSZ ERREBINT,

2.3-7. /KW TRRICEB T2 X4 avo vz I vigfHE

HT LI, 2L HAEDKES X RBKEE 2 L2360k chs L
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DIRBINT NS W, KWIEICHEWTS, HFI LA L L CH T LAHIcs W TT 7
=v, 7u) vEXU GABA NHEEICER L2 (Fig. 2-3), L2 LAds, £4aviid
Lo e 2RKHTLERITEEMNERIELS, RMERICETHMIT VR, LizdioT,
FEIRICHIRIN T EEY DL 1L, B2 IEE 72 13K Tk L TR I hTn s, K&
TiE, L XA avicsnT, HFLAA a2 g EBEETIR R WD, HifEx 4 2 v L ik
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Table 2-3 Free amino acids of raw daikon and during dehydration for takuan-zuke preparation. The unit was shown mg 100 g'1 FW without NaCl.

Salt-pressing (shio-oshi) Sun-drying (hoshi )

Raw SD-2d SD-7d SD-14d HD-2d HD-7d HD-14d
Asp 132 £0.5 3.7+03 54+04 3.7 £0.1 84 +05 6.4 +£0.2 6.5+0.3
Glu 36.4 1.1 7.1 £0.4 9.7 £0.4 43 +£02 342 +£0.4 262 £0.5 11.2 £0.4
Asn 33 £0.1 43 £0.2 6.4 +0.2 3.7 £0.1 64 +£0.2 11.1 £0.2 14.6 £0.2
Ser 34 +0.2 4.1 +£03 5.0 £0.2 2.7 £0.1 5.8 £0.4 14.8 £0.4 14.8 £0.3
Gln 932 +1.3 95.7 £0.9 150.1 £2.7 87.7 £0.6 1395 £ 1.6 2343 +£5.2 199.0 £2.3
His 0.7 £0.0 1.3 +£1.0 1.2 £0.2 0.8 £0.0 1.0 £0.0 3.0 £0.1 6.4 +0.3
Gly 2.5 +0.2 2.5 +04 43 +£0.2 1.8 £0.0 2.6 £0.3 3.5+0.2 54 +0.2
Thr 3.1 £0.0 4.0 +£0.5 5.0 +0.4 3.3 +0.1 5.8 £0.1 11.7 £0.2 14.6 £0.3
Arg 32 +0.1 51 +0.2 63 +£0.3 48 £0.3 6.8 £0.2 7.0 £0.2 16.8 £0.3
Ala 53 £0.1 140 £0.3 19.5 £0.3 11.0 0.1 13.1 £0.6 30.1 £0.9 44.7 £0.6
GABA 38 +0.4 42.6 £0.7 55.0 £0.4 39.4 £0.4 263 £0.4 74.5 £1.6 182.2 £1.0
Tyr 0.1 £0.2 1.3 £0.8 1.3 £0.7 0.7 £0.0 04 £0.3 1.9 £0.0 3409
Val 4.6 £0.0 52 +0.6 9.0 £0.4 5.6 £0.1 7.3 £0.1 19.3 £0.2 22.6 £0.9
Met 0.1 £0.1 0.5 £0.6 0.5+0.5 0.1 £0.1 0.0 £0.0 0.1 £0.1 0.7 £0.9
Trp 0.0 £0.0 1.4 £1.0 1.3 £0.9 0.1 £0.2 0.1 £0.2 2.1 £0.1 34 +£1.0
Phe 0.6 £0.1 2.0 £0.9 23 +£0.8 1.3 £0.0 1.1 £0.1 7.0 £0.1 8.8 0.9
Ile 2.3 +£0.0 3.4 +£0.7 49 £0.6 3.3 £0.0 41 +02 11.2 £0.2 144 £0.7
Leu 0.5 £0.1 1.5 £0.7 1.7 £0.6 1.4 £0.0 1.0 £0.0 5.3 £0.1 6.7 £0.6
Lys 0.0 £0.0 0.0 £0.0 0.0 £0.0 0.0 £0.0 0.0 £0.0 0.0 £0.0 0.0 £0.0
Hyp 0.0 £0.0 3.0+1.5 0.0 £0.0 0.0 £0.0 0.0 £0.0 0.0 £0.0 09 £1.6
Pro 10.5 £0.3 22.6 +1.0 364 1.4 17.1 £0.3 253 1.7 80.2 £4.5 1325 £1.3
BCAA® 7.3 £0.2 10.1 £1.9 155 £1.6 10.4 £0.1 124 £0.3 357 £0.5 43.8 £2.2
Total free amino acid 186.5 £4.6 225.1 +£12.9 3253 £11.5 192.9 £2.9 289.4 +7.3 549.7 £15.0  709.6 £15.1

Amino acid were presented as the mean + standard deviation in triplicate analysis.
*BCAA was expressed as the mean + standard deviation of valine, leucine and isoleucine.
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Table 2—4 Free amino acids of raw daikon and during dehydration for takuan-zuke preparation. The unit was shown mg g" DW without NaCl.

Salt-pressing (shio-oshi) Sun-drying (hoshi)

Raw SD-2d SD-7d SD-14d HD-2d HD-7d HD-14d
Asp 2.0 £0.1 0.4 £0.0 0.6 0.0 0.5 +0.0 0.9 £0.1 0.5 +0.0 0.4 £0.0
Glu 5.6 £0.2 0.7 £0.0 1.0 £0.0 0.6 £0.0 3.7 £0.0 2.2 +0.0 0.7 £0.0
Asn 0.5 +0.0 0.4 +£0.0 0.7 £0.0 0.5 £0.0 0.7 £0.0 0.9 £0.0 0.8 £0.0
Ser 0.5 £0.0 0.4 £0.0 0.5 +0.0 0.4 0.0 0.6 £0.0 1.2 £0.0 0.9 £0.0
Gln 143 £0.2 9.3 +0.1 154 +0.3 12.2 £0.1 153 £0.2 19.7 £0.4 11.6 0.1
His 0.1 £0.0 0.1 £0.1 0.1 £0.0 0.1 £0.0 0.1 £0.0 0.3 +£0.0 0.4 £0.0
Gly 0.4 £0.0 0.2 £0.0 0.4 +£0.0 0.3 £0.0 0.3 £0.0 0.3 +£0.0 0.3 £0.0
Thr 0.5 +0.0 0.4 £0.0 0.5+0.0 0.5 +£0.0 0.6 £0.0 1.0 £0.0 0.8 £0.0
Arg 0.5 £0.0 0.5 £0.0 0.6 0.0 0.7 £0.0 0.7 £0.0 0.6 £0.0 1.0 £0.0
Ala 0.8 £0.0 1.4 £0.0 2.0 £0.0 1.5 £0.0 1.4 £0.1 2.5+0.1 2.6 £0.0
GABA 0.6 £0.1 4.1 +0.1 5.6 £0.0 5.5 +0.1 29 +0.0 6.3 +£0.1 10.6 0.1
Tyr 0.0 £0.0 0.1 £0.1 0.1 £0.1 0.1 £0.0 0.0 £0.0 0.2 £0.0 0.2 £0.1
Val 0.7 £0.0 0.5+0.1 0.9 £0.0 0.8 £0.0 0.8 £0.0 1.6 £0.0 1.3 £0.0
Met 0.0 £0.0 0.1 £0.1 0.0 £0.1 0.0 £0.0 0.0 £0.0 0.0 £0.0 0.0 £0.1
Trp 0.0 £0.0 0.1 £0.1 0.1 £0.1 0.0 £0.0 0.0 £0.0 0.2 £0.0 0.2 £0.1
Phe 0.1 £0.0 0.2 £0.1 0.2 +£0.1 0.2 £0.0 0.1 £0.0 0.6 £0.0 0.5 +£0.1
Tle 0.3 £0.0 0.3 £0.1 0.5 0.1 0.5 £0.0 0.4 £0.0 0.9 £0.0 0.8 £0.0
Leu 0.1 £0.0 0.1 £0.1 0.2 £0.1 0.2 £0.0 0.1 £0.0 0.4 +£0.0 0.4 £0.0
Lys 0.0 £0.0 0.0 £0.0 0.0 £0.0 0.0 £0.0 0.0 £0.0 0.0 £0.0 0.0 £0.0
Hyp 0.0 £0.0 0.3 +£0.1 0.0 £0.0 0.0 £0.0 0.0 £0.0 0.0 £0.0 0.1 £0.1
Pro 1.6 £0.0 2.2 £0.1 3.7 £0.1 24 +£0.0 2.8 £0.2 6.7 £0.4 7.7 £0.1
BCAA® 1.1 £0.0 1.0 £0.2 1.6 £0.2 1.4 £0.0 1.4 £0.0 3.0 £0.0 2.5 £0.1
Total free amino acid 285 +0.7 21.8 £1.3 334 +£1.2 269 +£0.4 31.6 £0.8 46.1 +1.3 41.2 £0.9

Amino acid were presented as the mean + standard deviation in triplicate analysis.
“BCAA was expressed as the mean =+ standard deviation of valine, leucine and isoleucine.

32



Table 2—5 Free amino acids of raw daikon and during dehydration for takuan-zuke preparation. The unit was shown pmol g'l DW without NaCl.

Salt-pressing (shio-oshi) Sun-drying (hoshi)

Raw SD-2d SD-7d SD-14d HD-2d HD-7d HD-14d
Asp 152 £0.5 2.7 £0.2 42 +0.3 3.9 £0.1 6.9 £0.4 4.0 £0.1 2.8 £0.1
Glu 379 £1.1 4.7 +£0.2 6.8 £0.3 41 +£0.2 254 £0.3 15.0 £0.3 44 +£0.2
Asn 3.8 £0.1 3.1+£0.2 5.0 £0.2 3.9 +0.1 53 £0.2 7.0 £0.1 6.4 £0.1
Ser 5.0 £0.2 37403 49 +£0.2 3.5 +0.2 6.1 £0.4 11.8 £0.3 8.2 +0.2
Gln 975 £1.4 63.3 £0.6 1053 £1.9 83.6 £0.6 104.4 £1.2 134.5 £3.0 79.2 £0.9
His 0.7 £0.0 0.8 £0.6 0.8 £0.1 0.7 £0.0 0.7 £0.0 1.6 £0.0 2.4 +£0.1
Gly 5.0 +03 3.2 +0.5 5.8 £0.2 3.3 +0.1 39 +£0.5 4.0 +0.2 42 +0.2
Thr 4.0 £0.0 33+04 4303 3.8 £0.1 5.3 £0.1 8.2 £0.1 7.1 £0.2
Arg 2.8 +£0.1 2.8 +£0.1 3.7 £0.2 3.8 £0.2 43 +0.1 3.4 +0.1 5.6 £0.1
Ala 9.1 £0.2 152 £0.4 224 +£03 17.2 £0.2 16.1 £0.7 28.3 £0.9 292 £0.4
GABA 5.6 £0.6 39.9 £0.6 54.7 £0.4 532 £0.5 27.9 £0.4 60.6 £1.3 102.7 £0.6
Tyr 0.1 £0.1 0.7 £0.4 0.7 £0.4 0.6 £0.0 0.2 £0.2 0.9 £0.0 1.1 £0.3
Val 6.0 £0.1 43 +0.5 79 £0.4 6.7 £0.1 6.8 £0.1 13.8 £0.2 11.2 £0.4
Met 0.1 £0.1 0.3 +0.4 03 +0.3 0.1 £0.1 0.0 £0.0 0.0 £0.1 03 +0.3
Trp 0.0 £0.0 0.7 £0.5 0.6 +0.4 0.1 £0.1 0.1 £0.1 0.9 £0.0 1.0 £0.3
Phe 0.5 £0.0 1.2 £0.5 1.4 £0.5 1.1 £0.0 0.7 £0.1 3.5 +0.1 3.1 +03
Ile 2.7 £0.0 2.5 +0.5 3.8 £0.5 3.5 £0.0 34 £0.1 7.1 £0.1 6.4 £0.3
Leu 0.5 £0.1 1.1 £0.5 1.3 £0.5 1.5 £0.0 0.9 £0.0 3.4 +0.1 3.0 +£03
Lys 0.0 £0.0 0.0 £0.0 0.0 £0.0 0.0 £0.0 0.0 £0.0 0.0 £0.0 0.0 £0.0
Hyp 0.0 £0.0 22 +1.1 0.0 £0.0 0.0 £0.0 0.0 £0.0 0.0 £0.0 0.4 £0.7
Pro 13.9 £0.3 18.9 £0.9 324 £1.2 20.7 £0.4 24.0 £1.6 584 £33 66.9 0.6
BCAA* 9.2 +0.2 79 £1.5 13.0 £1.3 11.7 £0.2 11.1 £0.3 243 +£0.4 20.6 £1.0
Total free amino acid 2103 £5.3 174.7 £9.4 266.5 + 8.6 2155 £3.1 242.3 £6.5 366.6 +£10.3 345.5 £ 6.6

Amino acid were presented as the mean =+ standard deviation in triplicate analysis.
*BCAA was expressed as the mean + standard deviation of valine, leucine and isoleucine.
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Table 2—6 Weight, mass yield, moisture content, salt content, and pH of raw daikon and takuan-zuke.

Salt-pressing (shio-oshi) Sun-drying (hoshi)
Raw SD-2d SD-7d SD-14d HD-2d HD-7d HD-14d
Weight (kg/radish) 1.67" 1.30° 1.12° 0.97° 1.36° 0.87" 0.57*
Mass yield (%)° 100.0 77.8 67.1 58.1 81.4 52.1 34.1
Moisture (%)d 93.5 +0.1 90.6 £0.1 80.8 0.0 83.1 £0.5 90.6 £0.0 872+02 79.8=+0.6
NaCl (%)° — 6.0 +£0.3 9.1+04 9.6 £0.1 — — -
pH* 6.3 +0.0 6.7 +£0.0 6.6 £0.0 6.4 +£0.0 6.4 +£0.0 6.6 £0.0 6.6 £0.0

Weight indicates total weight of radishes divided by the number of radishes.

* Raw, HD-2d, HD-7d, and HD-14d are expressed as mean weights of radish including leaves. ® SD-2d, SD-7d and SD-14d are
expressed as mean weights of radish excluding radish base and tip cut by 3—5 cm. “Mass yield rate are expressed as a value
relative to the weight of raw daikon. 9 Moisture content volatilized by lyophilizing is expressed as means + standard deviation in
duplicate. ®NaCl concentration and pH are presented as means = standard deviation in triplicate.
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Fig. 2-3 Changes in free amino acids during takuan-zuke processing.

a) Shio-oshi samples. b) Hoshi samples. The x-axis denotes processing time; the y-axis denotes concentration per
grams dry weight (umol g DW; mean * standard deviation). Data are means + standard deviation of triplicate

samples. Error bars shorter than the size of the symbol are not drawn.
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Fig. 2-4 Temporal changes in enzyme activity during daikon dehydration.

The x-axis denotes processing time; the y-axis denotes enzyme activity per grams dry weight (U g* DW; mean #
standard deviation). Data are presented as means + standard deviation of triplicate samples ("p < 0.05 as determined
by the Tukey-Kramer method). Error bars shorter than the size of the symbol are not drawn. DW, dry weight; GAD,
glutamic acid decarboxylase; GABA-T, GABA transaminase; ALT, alanine transaminase; P5CS, Al-pyrroline-5-
carboxylate synthase; NADH-GDH, NAD*-GDH,

NADH-glutamic acid dehydrogenase; NAD*-glutamic acid

dehydrogenase GS, glutamine synthetase; GOGAT, glutamic acid synthase.
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Relative transcript levels (vs. raw daikon)
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Fig. 2-5 Transcriptional modulation of target genes after 2 d dehydration of shio-oshi and hoshi.

The legend denotes a processing step (RD, raw daikon; SD-2d, after 2 days shio-oshi drying; HD-2d, after 2 days hoshi

drying). Data are presented as means + standard deviation (*p < 0.05 as determined by the Tukey-Kramer method; n = 4-6).
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Fig. 3—1 Glucosinolate and isothiocyanate metabolic pathways of daikon.

MTBGLS: 4-methylthio-3-butenyl glucosinolate; MTBITC: 4-methylthio-3-butenyl isothiocyanate; TPC: 2-thioxo-3-
pyrrolydinecarbaldehyde; MeSTP: 3-methylthiomethylene-2-thioxopyrrolidine; TPCC: 1-(2-thioxopyrrolidine-3-yl)-
1,2,3,4-tetrahydro-B-carboline-3-carboxylic acid; TPMT: 2-[3-(2-Thioxopyrrolidin-3-ylidene)methyl]-tryptophan.
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3.2. kB X
3.2-1. 72K B AEDFEL

KA avBX UL HbAERARHE, FHoE2.2-1 THELAZDDZMHL 7,

3.2-2. KJr&, NaCliRE ¥ & U pH O HlE

Koy, NaCliRE s X O pH OBIE X, 5 2.2-2 LFRIKICIT - 72,

3.223. 7 nrav /L —1t (GLS) Db

GLS D43#Tix, Wathelet 5 D ITEICHE AT o 7o, H2BHRGEL 50 mg ZFFE L, 75°C
T 1 EMmEL 72, 75°C T 1 i L 7z 80 % (viv) A £ 7 —)v 0.75 mL & X UL
THER (SmM ¥ =20 v) 0.1mL Zflx, 75°C T 10 2L 72, SARRE &R % oKin
%, 1,450 x ¢ TS5 OO EEEZ T, IIEER RN L 72, BiEX 80 % (viv) A X/ —niC
KX 2Bt Z 2BV IR L, FEUXL 72 BiE%H) 2.5 mL I L 72 b o MR L L 72,
71T LI 1g DIEA A v ZHuilE (DEAE Sephadex A-25 5 GE Healthcare) % 7S L, Tatd
EFF T L 72 : 7K 1mLx2, MIMHE 1mL, 7K 1mLx2, 20mM BFEEFEER (pH 5.0)
X2 NTLICZY FF¥y TR LK ANVT7X—RRWETS )L 2%, 25°C T
JGX R 7z, ZDH%, K0SmL ko> TEULL, HPLC I X 2 ERMBENT 21T > 72,

HPLC %50 (3 Agilent 1100-1200 > U — X (Agilent Technologies) Zfff L, Fitd&MT
Nt %AT o 72 1 3B SH 7 Lt Poroshell 120 EC-C18 (3.0 x 50 mm, 2.7 um, Agilent Technologies)
717 LREE 1 35°C; Pk 1 0.85mLmin s 7Y v b 7R 7T L 0.2 %B (0.00-0.25 min),
0.2 - 19.8 %B (0.25-6.00 min), 19.8 %B (6.00-7.00 min) ; AHER A : 50 mM V) v IEIRAEE

(pH3.0) ; VABER B : A X 7 —1,

3.224. 7 Ran v vig (AsA) DT
AsA D3I Lykkesfeldt © D JFRICHENT o 720 §2BREEE 50 mg 1 PNARARHEAIR
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(QpgmL' A FeFx/ Y (in5%AXY VEE)) SmL ZiZ 7z, 55 OME RN,
1,450 x g T 5 D& LB xR T 272, EiEZT 4 A2 7 4 L% — (Nylon, 13 mm, 0.2 um,
Agilent Technologies) T5i# L, AsA iR %72, AsA flHIKR 500 uL i< 10 mM DTT (in
0.5M b+ VR IGEEREMER, pH 9.0) 250 uL Z Ml %, 25°C TS5 oMRIEE &7, KIGHK, 0.2
M H2S04 500 puL Z Al 2 ST IR L 720 SUGERAYI D AsA IR 1, EXULARE-HPLC £
LV ERL T,

HPLC %%[& 13 HITACHI L-2000 > Y — X (HITACHI High-Technologies) %#fffH L, Til®
TN E T 72 9BfEH 7 L ¢ Inertsil® ODS-4 (¢3.0 x 150 mm, 3.0 um, GL Sciences) ;
77 LI 1 35°C 5 Pl 1 0.22mLmin 5 15%B (74 Y 27774y 7); iKEER A 50mM
VU v BRI (pH 3.0) s VAR B: A % /7 — v, B AU 8% 13 DECADE I (Antec Scientific)

AL, FTiloHE&t:ciTo7 1 7 0 —% L : glassy carbon-Hyref ; BiHIEEE : +0.38 v,

3.2-5. 8T 2 J B DT

WBET I 2 BEOSNTIL, 2. 2-3 LREEICIT - 72,

3.2-6. I v ¥ —LiE MR

Iy F—EiEREIL, Hara b 00 EE R L T o 72, SRR 250 mg
I SmMDTTSmL iz, 4°C TI15KHEOIRE Sl %1772, % 4°C, 1,450x g
T 30 Sl L BEt:, LiEEE T4 ALz, A 500 uL Z R4 A1 (Amicon® Ultra-
0.5, 30k, MerckMillipore) L, $&i#E#EINL 7z, A% SmMDTT250uL iICE#@ L, o

v -t e Lz,

]/

oy F— Y RICHEEE (120mM Y YEEH D v 4 (pH6.6), 80pugmL! > =2") v X
K IwyF—Eilii 30uL &) 100l H°C, 37°C, 30 A4 v F 2 <=+ Z{T o7,
WK T 10 pREIMEL, KIGEFEIEL7Z, 0.5 M 3-AFLb-1-7 = =)L-5-°F V1 v 100

uL B X IMKEELF ) 7 4 10l 2%, 70°C TI15 A4 v F 2=+ Lz, 550/
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D&, 1 MERE 10 L 3L X7 muskiL L 200 gL ZMMZ 72, 4°C, 20,630 x g T 3 43
HOSHEL, RiEHRoO 7 va—2% HPLC TER L7z, bl o 7 va— 2 REE, 10uM
~1.0mM ZVa—REHWE S BRERIEIC K > TRk, IryF—¥iFE (U) 1,
37°C, pH 6.6 ICHT 2% 1 MdH7= 0 o 7va—xEE (umol min!) % 1 unit & L TR
770

HPLC %57 (Z Agilent 1100-1200 > U — X (Agilent Technologies) Zfff L, TFred5MT
N %AT o 72 : 57EfE A 7 L Poroshell EC-C18 (3.0 x 150 mm, 2.7 um, Agilent Technologies) ;
717 LR 1 40°C i 1 0.85 mLmin' s 77 Y TV b e 7T 41213 %B (0.00 -3.50 min),
21.3-75.0%B (3.50-4.50min), 70.0 %B (4.50-7.00 min) ; AA F &% 4 4 : 1.5min ; B

HeF 1245 nm 5 RHER A 0 20 mM FEREREERR (pH 5.0) 5 WABEE B : 7k b=}V,

3. 2-7. Bin - HB#T

Total RNA Dt ix, % —% 2. 2-5 L [AFRICT 572, qRT-PCR |d iTaq™ Univeral SYBR®
Green Supermix (Bio-Rad Laboratories) #F\»CT X —H—7"1 b avicfitvy, MHNEEEIC
X BIEMT %2 T 5720 qQRT-PCRICIERI L7277 4 v —7% Table3-1 IC/RL7z, U7 7L v R
e LT P-T7F viBfnt (ACTIN2/7) %M L7z, qQRT-PCR 1A T D TiTo 72 ¢
myb domain protein 29 (MYB29), BRANCHED-CHAIN AMINOTRANSFERASE 2 (BCAT2),
BRANCHED-CHAIN AMINOTRANSFERASE 3 (BCAT3) ¥ X U8 GLUCORAPHASATIN SYNTHASE
1(GRS1) :95°C—5 #b[H], 58°C—30 #P[Hl, 40 ¥ 4 2 Vs BRANCHED-CHAIN AMINOTRANSFERASE
4 ( BCAT4 ) , ISOPROPYLMALATE DEHYDROGENASE 1 ( IPMDHI ) |,
METHYLTHIOALKYLMALATE SYNTHASE 3 (MAM3) % X U8 RADISH MYROSINASE B TYPE 2

(RMB2) : 95°C-5 [, 60°C-30 #[#, 40 %4 Z & ; myb domain protein 28 (MYB28) ¥ X
U8 RADISH MYROSINASE B TYPE 1 (RMBI) : 95°C-5 ¥ofi], 62°C-30 #0fH, 40 ¥4 7 v, qRT-

PCR (¥, CFX Connect™ Real-Time System (Bio-Rad Laboratories) % F\>C3Effi L 7z,
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3. 2-8. fat it
FERTHANT 1355 =85 2. 2—6 & [AIEKIC, GraphPad Prism version 8 for Mac (Graphpad Software)

W TIT> 72,
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Table 3—1 Primer sequences and amplicon size for the reference genes. Amplification was carried out as described in Experimental

procedures.

Name Forward Primer Sequence [5'-3'] Reverse Primer Sequence [5'-3'] Amplicon Size (bp)
ACTIN2/7 GGCATCACACTTTCTACAACG CTGAATGGCAACATACATGGC 155
MYB28 CATCATGCTTCATGCTTCTCG GGCTTGTGAGTCACGGGATC 150
MYB29 GTTTCTCGCAGTTTATCGAGC CGGATCATATGAAGTTCTTGTC 228
BCAT2 TCGGACAATCTCAACTCCTG CTGCCTTCTCTACTACCTGAT 110
BCAT3 GGTGGTACCGGAGGTGTT GCAAGACGAGACCTCCTC 144
BCAT4 AACGCTCTCCGCCTTCAGTC CCGAGGGACAAGGCATACA 55
IPMDH]I GGAAAATGCAGATCTCTCAACGA TGCGGCGCACCTTACTCTAC 60
MAM3 CTCAAACCCGTCGTGGAAAG GTTCTTGTCGGGAAGCTTGTG 50
GRS1 TCACCATTCCTAGGTTACACCA TCAAACACAGTTCGAGAGAAGAAG 150
RMBI AAGAAGCCGCACTCGTTGCC TTTACGCCAGCGTCATCCTG 129
RMB2 GGGTGTCAACGTGAGAGGAT CTTGAGCGGAGGAAATCTTG 204
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3.3 KRB L UER

EROKMIRTRRIC B T 5 X4 a v o FgER, H8E Y, KoE, NaCliRES X U pH D
fli% Table 3-2 1C/n L7z (B %, Table 2-6 i), #ifif, ML X FHT LA Af aviC
BIF2EEET I M, sray ) L—trBXUT R are VEOTERMEREY, Table 3-3 I

N L7- (5%, Table 2-5 —HfH1E),

3I-LIEML XA avick T 2ilEHT I /7, sray/L—rBL0TRaLEVED
TE B
G L o BCAA B X U° MTBGLS RillkfAT I 7 (I V2 I Vg, TARNT XY
B, 77=v, ®)vBIURAFA=V), MTBGLS ¥ X ' AsA DZ{LICDOWT, Fig. 3-2
IC/R L7z, Table 3-3 IC/R 3 X 50, MG LB b o MlERET < 7 BRI 1L, #lEx 4 2y
&ML C, SD-2d: 83.1 %, SD-7d: 126.7 %, SD-14d: 102.5 % CT& - 7z, BCAA iR (%, i
LA av LT, LA 7 HIRIC 1.4 {518 K L 7z, MTBGLS B 13, #HifiEx 4
a v L L T SD-2d: 66.1 %, SD-7d: 113.3 %, SD-14d: 56.9 % T® - 7z, #Hifffx 4 avdo
AsA JRFEIX, 11.1£0.8umolg' DW TH Y, HHF LA 2 HIZIC 622%F TR T L7228, %
DBRAEREIZR S Nind > 72, BCAA I X ' MTBGLS DHIERAT I /g (Frx 3 v
i, TASTXVEE, 77=v, )V VvEIUOAFA=V) OEFHILTOMEY TH -7z
TNRIVIES XOT A7 X UREREE, LA 2 HERIC, ZhZh 124 %B XU
17.8%F CRAMIET L, ZoRBEELRZVIBR I Nk o7z, T7=VIEER, HifEx
A3V HIELT, I LA 7 HERIC 2.5 fRICER L 7223, ZoBAZEICE L7 (p<
0.001), &Y ViREEIL, L 2 HEICHERICHD L7e2d (p<0.001), Z OHERIEE R
LB I N oz, FTEL L a D AFF = ViEEX, 0.1+£0.1 pmolg! DW TH b,
A LB I BB R 2 LI BIE I kb o 7,

RIFGE TN L 7= —XRARHEEY) 13, LB 7 HEZ IS L, Z o%iEd 3 2 Hin %2R

L7co ThiE, SR LB RbC® 2 24 2 v o kMG, & <ieT 7 B3 Fife
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LCwa I, BKBIC X o ClElE T X /B8, TRAarEe v X7 vay / L— bR
Koy (EADIK) LD ITEHL7Z2Z L ZTRBL T 5, AsA 1T P BMENTHRT S &
DTERVWHHAL R I VLI N, BRCRYRZ o FH MR TH S 3, Ll
o, AsA IKAEETH Y, B TH 3720, Ffls X G TRICH T 2P KX
W, L7zAo T, XA 3y O USRI L 72 AsA X, MEREEML 23k

72720, WKt LB RBIN,

332 L A4 avicsiF s InyF—XiEttoZ(lt

HEZ A a v B X2 2OBKLEEFD I v s F —RiEtoZ % Fig.3-3 IR L7z, 2
oy F—EiEEE, HifEA A 2T 0.96+0.07Ug ! DW TH Y, I LALEE 2 Hi%IC 28.5%
FCETLZDDD, ZoAREAEZEIARONEDL 57, IrYF—+FF GLS % ITC I
T2 L TEXAL a v FERRRUICHFSG T IHETHDL D, 61T, Iy F—¥Dif
Pl AsA BX U NaClIEEIC X WX, W7 BXUOAN7H 4 OFRIET T, 0.01~0.1%
AsA, 0.1~1.0 % NaCl O i CIEEKIFINIC I v o F — LIRS AT 225, 1.0 % AsA ¥
LT 10.0%NaCl & T Tk I vy F—eiEEA MGl S 103 2 L 8 RE T T 5 79, Aif
e CIE, M LAEF OEIEEESH 72 D D AsA 1T SD-2d: 15.8+0.6 mg 100 g' FW, SD-
7d: 12.4 £ 0.6 mg 100 g' FW 3 X 18 SD-14d: 11.6 + 0.6 mg 100 g FW T» Y, 0.01 % (w/w,
10.0 mg 100 g') A LRI Tz Z LML e e o7z, X DT, LA O X A4
avD vy F—EiEL, FBRICRET SR, MWETHEEI N TV, T,
LA X 5 CTX A 2 v D NaCl EBE2ZAEIC E23 ) (Table 3-2), I mv ¥ F—+i%
HARMET L7z DD, AsA IREINBHE RS 72 0 0.01 %L L TH o 72 7= D BIGE 238 %,

0 Y F—ERERICIIRE L R o2 R I N7z (Table 3-3),

3.3 3L &4 a2 vickiT 3 BEEFHRHEOEA

AALIR TAR 1< B 1F 2 “RAVEPIEIRE 12 D W T, 0 L~ LIRS % 72 9 IC qRT-PCR
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I X 2B TR 21T\, 2 OFER % Fig. 34 TR L7z, 2 DOk 7~14 Hi%D
FAEHE, mRNA 2WA L L Twiz72®, qRT-PCR DFENTICHER L 7225 72,

MYB28 3 X UF MYB29 1%, MTBGLS 7% &' ® X F 4 = v i3k GLS © IED FHiN T & L <
TEXINT 228 8389 REFZEC I LA 2 HRICAMER 2R L7z, & OfEF I, i
LALEE 2 HE2IC B 5 MTBGLS DB ICHIGT 5, BCAA A E L U MTBGLS &L D)
W (A FA4 = vIERNIG) %105 BCAT2, BCAT3 OFBLZ, HEHH LALEE 2 HER (K M {E
M %R LTz, £72 BCAT4 DRI, AEEARG LN AP >72b 00, HIF L 2 HigiC
BARMHE 278 U 72, BCAT EIGT & FkRIC, A F 4= VEERKIGZITS MAM3 B XV
IPMDHI, w1 F—+X#5TThHo RMBI 3 X U RMB2, MTBGLS &/k#£% CTdh 5 GRSI
DOFEFE, UL 2 HEIK MEM %2R L 7z,

MTBGLS 7SR 336G UL 7 HER IS AL T3 28 (Fig. 3-2), Chidivy > —tiE
5¥ (RMBI 3 X U°RMB2) DIVic kb 2oy F—w MK T (Fig. 3-3), MTBGLS 2%
MTBITC ~t fR#f & e o727z 0, —HICERBLZb 0 E2LNE, 7Ry al) —%
TTAvYaRT 79 aEDT 77 FREFE T, AL RICX S GLS HOEM
HINTWE OIS, L LAadrs, A777 0 X5 kYo EEfEe gL ¢, £4
IVDEL BAENMTERICE T A ML A CRBERELZbDEEZLNS, Th
bbb, WL T2 0 TRICE W ClIEE OB E B X ks otz e X, Ei5T
FIHL_RALHETFT LTS T L5, BCAA IR NTw2d 0D, I vy f—EiEH

KN L7272 MTBGLS 23 —FriJicgmn L 7z £ mg X vz,

334 HTLAAaVICBTEMT I /M, 7rvasy/L—rEXUNTRare vEgEo
TE G R

RICHT LR O X4 a2 v o7 I /7, 7TAarev@slovtsrray L —©F
DERIERZMRR2B, Table 3-2 1IC/RT X Hic, HF LG obERE 7 3 7 BEIEE1X, 3

X4 a2 v & K LT, HD-2d: 111.2 %, HD-7d: 157.0 %, HD-14d: 141.7 % T® - 7=, BCAA
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R, FiiEs 4 avemL <, HEF LA 7 HEZIC 2.6 f5IcH K L7z, MTBGLS 2%
I, X4 a v L L C HD-2d: 68.6 %, HD-7d: 72.2 %, HD-14d: 84.4 %CT® Y, HTL
JLEE 2 HEE TR T L7225, 2 Hi%2 5 14 HERICRIF IS L 72 (p<0.001) ., AsA #2113,
WilEx A4 a v LR L T, HD-2d: 104.5 %, HD-7d: 55.9 %, HD-14d: 61.3 % T&% b, HT LAL
B2 HEE CHZD AsA BMRFFI N T/, T AT FUBBRER, Filfx 4 a v L g
LT, HT LA 2 HIARIC 454 % F CRAMICIK T Lz, L L, A& I VIERREE, 1
UALER & PR L CHRFE & LT 72 HD-2d: 67.0 %; HD-7d: 39.6 %; HD-14d: 11.6 %; vs. RD (7
B tay), T7=ViRgERX, Fiffx4av ekl <, HF LU 7 HiRIC 3.1 £%, H
T LALEE 14 B2 32 5 L 72 (p<0.001), & YV VIEREIL, Hifif &4 = v L HERL T,
HT LALEE 7 HiZ T 24 f5IC38ML, Z2oBERICHEHI L (p<0.001), X F4=ViEE
X, BT LR cHEERZ BRI N ad o 7k,

WEEET I 7 EDOHFTD, BCAA IZe P IAMTE RWAET I/ ICHEI N, B ITZ
DELE GBI DO—>TH 5, lihs XK O BCAA IREA EA$ 2 Z &I X Y itk
RED BB X & v 7 BN 7 & o A PESRE % R 3 8080, X 51T, BCAA, GLS B X
O ITC %AEMRAICHEET 2 2 & C, 2 BRI O )V R 7 2 ET 5 2 e pdlE I hTnw 3
19, B DEWIEERTIE, X4 a2 v ik MTBITC #8H3T % & & THAEMRIEA R S
T3 ),

AT OFERIE, HT LA 14 HEgoEE 7 I/ Bkd X O BCAA REE I, Haff L LE
14 Hip L i L TR ICm <, A DLIRTOWM R EfTF2bDTH S ), I b, X4
2 vH MTBGLS X, HT LAEEIC X o TSNS 2 Z 2 B8H L2 & o7z,
Thbb, RHICBEINZZA 3y BRAICiziEL, sray s L— OHilkET I/ #

(Glu, Ala, Ser & X U Asp 72 &) OfREHAEHEALL, 2 L CHEM LMD X 5 ik (k

BYIK) ~DFESDFHE B 7=9, BCAA X MTBGLS 2AFE I N LB I T,

335 HF LA 4 avicslF s I asF—wiGtkoZ1{t
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Fig.3-3 Il d X o, HFLAWWd D Lx4 av o v s+ -Gk, #HiExfia e
i L€, HD-2d:79.4 %, HD-7d: 66.9 %, HD-14d:32.8 % CH - 7z, TabH, HT LAHF
DI v vF—wiEE, HER LA E L <, RUBBRRE ATz b zmnd, Lk
25T, HTLAEHR O AsA IREBUKELG 2 HEE THilE X4 a v A% Th o7z &
(Fig.3-2), {BHEED 772D O AsA B (HD-2d: 19.3+0.7 mg 100 g'' FW; HD-7d: 14.0 £ 0.6
mg 100 g FW; HD-14d: 24.1 + 0.2 mg 100 g FW) 23 UALHE & Ui L C o L ~OL TR Ff
IhTwzo e, HFLABICE T2 I s F— il icdS LT\w»wd ERgEX

Nz,

3.3-6. HT L &4 2 vIC B1F 285 FHKIENT

Fig. 34 19 X 9 ic, AF4=VBILRICBAHES 5 BCAT2 I X U BCAT3 DFEBLL, ¥
x4 2y LT, HT LA 2 HERICHERE R ZMLIRBIR S Wi d o 72, — 75 T, BCATH4,
MAM3 3 X U IPMDHI O¥Hi%, HT LAUE 2 HZICBEWTHRIKEKRLZ (p <0.001,
vs. FifEX 4 av), 2O LI, Fig32 DRWICEBWTAFA=vBI NIV L I VgD
5 BCAA DABGR e T, BCAA &M T 5 2 L 2@ TE 2, MTBGLS A## T
b5 GRSI DFBIX, HF LA 2 HRICBWTHERICHALZ (p<0.001,vs. HifiEx 4 2
¥)o %72, MTBGLS D&HGR IZHE LAE & ik L CHT LAV ClEEd h 3 2 & 2Rg
35728, MTBGLS Q&N AEINIZERD bNeh o7z, O &iE, HT LAEIC X 2Rk
A P L RITX o T, MTBGLS 7 LHENifE GLS OFfiR T CTH 5 MYB BT ORI T
T23b0D, XFF+=vIHIERFE (BCAT4, MAM3 ¥ X (N IPMDHI), MTBGLS & K5
(GRS1) XU InvF—¥#fst (RMBI XU RMB2) DFBMIMALZCZ LT,

MTBGLS EE I & LT, L4 v 6EU 2R L w3 DL RBI N,

33T WA TRRICE T2 X4 avonlldl7 I /sl rvay  L— MR

KFFZTHO o7z, BKMBIZX X4 avyonlfgd7 I /7 BsXl 7 vay )
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L — FMROR#HERE % Fig. 3-5 1TR L7z, KA RIEVIREIC BT, BBELEA b L 2 DIRFEIC
X o TBCAA 2’&MET 5 2 &, BCAT #EIGTDOFFEIC L > T BCAA &ML T 52 &
DS X T B 728890 KRFSEClx, MYB 85T O FIUT S BN 2 HEICE T L 72
23, BCAA B XU GLS &BEREE T, I vy F—¥BEEFOFRIIE, HT LB TR
TEZERPL P LR o7 (Fig.34)s L7223oT, HF LD X 5 AKILERIC X 5T, &
42D BCAA 3X U MTBGLS &k &kfd 252k, Zray/L—b-Iuvi—+¥yv

AT LT 5 2 LRI T,
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Table 3-2 Weight, mass yield, moisture content, salt content, and pH of raw daikon and takuan-zuke (reposted Table 2-6).

Salt-pressing (shio-oshi)

Sun-drying (hoshi )

Raw SD-2d SD-7d SD-14d HD-2d HD-7d HD-14d
Weight (kg/radish) 1.67* 1.30° 1.12° 0.97° 1.36° 0.87° 0.57*
Mass yield (%)° 100.0 77.8 67.1 58.1 81.4 52.1 34.1
Moisture (%) 93.5 +0.1 90.6 £0.1 80.8+0.0 83.1 0.5 90.6 £0.0 872+02 798 +0.6
NaCl (%) - 6.0+£03 9.1+04 9.6=0.1 - - -
pH® 6.3 £0.0 6.7 0.0 6.6 £0.0 6.4 0.0 6400 6600 66=+00

Weight indicates total weight of radishes divided by the number of radishes.
* Raw, HD-2d, HD-7d, and HD-14d are expressed as mean weights of radish including leaves. " SD-2d, SD-7d and SD-14d are

expressed as mean weights of radish excluding radish base and tip cut by 3-5 cm. “Mass yield rate are expressed as a value

relative to the weight of raw daikon. ¢ Moisture content volatilized by lyophilizing is expressed as means =+ standard deviation in

duplicate. “NaCl concentration and pH are presented as means = standard deviation in triplicate.
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Table 3-3 Free amino acids, ascorbic acid, 4-methylthio-3-butenyl glucosinolate of raw daikon and during dehydration for fakuan-zuke preparation (reposted the free amino acid analysis
in Table 2-5). The unit was shown pmol g DW without NaCl.

Salt-pressing (shio-oshi') Sun-drying (hoshi )

Raw SD-2d SD-7d SD-14d HD-2d HD-7d HD-14d

Free amino acids ~ Asp 152 0.5 2.7 +0.2 42 +03 3.9 +0.1 6.9 +04 4.0 +0.1 2.8 +0.1
Glu 379 +1.1 4.7 £0.2 6.8 +03 4.1 £0.2 254 +03 15.0 +0.3 44 +£0.2
Asn 3.8 +0.1 3.1 +0.2 5.0 +0.2 39 +0.1 53 +02 7.0 £0.1 6.4 +0.1
Ser 50 +02 3.7 +£03 49 +0.2 3.5 +02 6.1 +04 11.8 +0.3 8.2 +0.2
Gln 97.5 + 1.4 63.3 +0.6 1053 +£1.9 83.6 +0.6 1044 +1.2 1345 £3.0 79.2 £0.9
His 0.7 £0.0 0.8 +0.6 0.8 +0.1 0.7 £0.0 0.7 £0.0 1.6 £0.0 24 +0.1
Gly 50 +03 32 +05 58 £0.2 33 +0.1 39 +05 4.0 +0.2 42 +0.2
Thr 4.0 +0.0 33 +04 43 +03 3.8 £0.1 53 +0.1 8.2 +0.1 7.1 £0.2
Arg 2.8 +0.1 2.8 0.1 3.7 £0.2 3.8 +£02 43 +0.1 34 +0.1 5.6 0.1
Ala 9.1 +0.2 152 +0.4 224 +03 17.2 £0.2 16.1 £0.7 283 +0.9 292 +0.4
GABA 5.6 +0.6 399 £0.6 547 +£0.4 532 +05 279 +04 60.6 +1.3 102.7 £ 0.6
Tyr 0.1 +0.1 0.7 +0.4 0.7 +0.4 0.6 +0.0 0.2 +0.2 0.9 +0.0 1.1 £0.3
Val 6.0 0.1 43 105 79 +0.4 6.7 £0.1 6.8 0.1 13.8 £0.2 11.2 +04
Met 0.1 +0.1 03 +04 03 +03 0.1 +0.1 0.0 +0.0 0.0 0.1 03 +03
Trp 0.0 £0.0 0.7 £0.5 0.6 +04 0.1 £0.1 0.1 +0.1 0.9 +0.0 1.0 £0.3
Phe 0.5 +0.0 1.2 £0.5 1.4 +£0.5 1.1 £0.0 0.7 +0.1 35 +0.1 3.1 +03
Ile 2.7 £0.0 25 +05 38 £05 3.5 400 34 +0.1 7.1 £0.1 64 +03
Leu 0.5 +0.1 1.1 £0.5 1.3 £0.5 1.5 £0.0 0.9 +0.0 34 +0.1 3.0 03
Lys 0.0 +0.0 0.0 +0.0 0.0 +0.0 0.0 +0.0 0.0 +0.0 0.0 +0.0 0.0 +0.0
Hyp 0.0 +0.0 22 +1.1 0.0 +0.0 0.0 +0.0 0.0 +0.0 0.0 +0.0 04 +0.7
Pro 139 +03 189 +0.9 324 +1.2 20.7 +0.4 240 £1.6 584 +33 66.9 +0.6
BCAA" 9.2 +0.2 79 +1.5 13.0 £ 1.3 11.7 £0.2 1.1 £03 243 +0.4 206 +1.0
Total free amino acid 2103 +5.3 174.7 £9.4 266.5 + 8.6 2155 +3.1 2423 +6.5 366.6 +10.3 3455 £6.6
AsA 11.1 £0.8 6.9 +03 7.6 +0.4 7.7 £04 11.6 +04 6.2 +03 6.8 +0.1
MTBGLS 392 +1.7 259 +£0.8 444 +04 223 £05 269 +£09 28.3 +£09 33.1 £0.5

Amino acid were presented as the mean + standard deviation in triplicate anal

“ BCAA was expressed as the mean + standard deviation of valine, leucine and isoleucine.
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Fig. 3-2 Secondary metabolic pathway of BCAAs and MTBGLS in takuan-zuke based on the

concentrations of various metabolites during daikon dehydration (time: 14 days).

Data are presented as mean value + standard deviation (triplicate samples). o Shio-oshi samples. e Hoshi
samples. Error bars shorter than the size of the symbol are not drawn. DW: dry weight; Ala: alanine; Ser: serine;
Asp: aspartic acid; Glu: glutamic acid; Met: methionine; BCAAs: ranched-chain amino acids; MTBGLS: 4-methylthio-

3-butenyl glucosinolate; AsA: ascorbic acid; MTBITC: 4-methylthio-3-butenyl isothiocyanate; BCAT: branched-chain
aminotransferase; MAM: methylthioalkylmalate synthase; IPMDH:

isopropylmalate dehydrogenase; GRS:
glucoraphasatin synthase.
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Fig. 3—-3 Myrosinase activity in takuan-zuke during daikon dehydration for 14 days.

Data presented as mean value * standard deviation (triplicate samples). Statistical significance ('p < 0.05) was determined

using the Tukey-Kramer method. Error bars shorter than the size of the symbol are not drawn (DW: dry weight)
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Fig. 3—4 Transcriptional modulation of target genes after 2 d of shio-oshi and hoshi dehydration.

Data presented as mean value * standard deviation. Statistical significance (*p < 0.05) was determined using the Tukey-Kramer

method; n = 4—6. raw daikon (RD); after 2 days shio-oshi processing (SD-2d); after 2 days hoshi processing (HD-2d).
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Fig. 3-5 Schematic diagram of branched-chain amino acid glucosinolate metabolism during

daikon dehydration.

Ala: alanine; Ser: serine; Asp: aspartic acid; Glu: glutamic acid; Met: methionine; Homoser: homoserine; 2-OA: 2-

oxo acid; Dihomo-met: dihomo-methionine; BCAAs: ranched-chain amino acids; MTBGLS: 4-methylthio-3-

butenyl glucosinolate; AsA: ascorbic acid; MTBITC: 4-methylthio-3-butenyl isothiocyanate; BCAT3: branched-

chain aminotransferase 3; BCAT4: branched-chain aminotransferase 4; MAM3: methylthioalkylmalate synthase

3; IPMDH1: isopropylmalate dehydrogenase 1; GRS1: glucoraphasatin synthase 1; MYB28: MYB domain protein
28; MYB29: MYB domain protein 29; RMB1: radish myrosinase B type 1; RMB2: radish myrosinase B type 2.
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