Bk 1145

RS =BRSSO RO ELT 7 7T BB RO L~DJsH

M o', AR TR, RERS R, NEORT, R PR

Qo5 TN S 8 I dTae 0 R S S A s PN PSS S S S

B B XAar UVE ATIREDT T TR I RSN FWRE S ThOAY T AT F— NI, SERA
BRA I BIay =B DOERIC L > TERTHZEN B TND, fEo CRIBRIERZ & To 87 A TEW /2 81T T3 DB,
IRV —BIEEDOEAIZ Lo TERAST DA ENEDY | TOFRER, BEOEIDHESNLEEZ 2 DND, IRV T
—VUX in vitro TIX, TAVE VEREMBH DI T AL U~ 327 5 (Mg?) OF A B L TIE M b
NDHZENHLDETR>TNDAS, Mg DA O IR B D\ TR L 7 AL e U RO A A b IC L DRER O
WIXEEARR RGN L, £, AV TF AT F—MUTHECAEH SCHUEE R 728 DSR2 A BEMEZ G T 2280
HBITEY, BAMOBEREMDHNOHInY T —BORRFIRMERE R T2 HE THLHLE DN, A
ZECIE, BEDIEDIN TA~DISHZBEFZ in vitro 18T 530 —BIHMEIT 5 NaCl 07 AL e U RO 5228
DVWTHRETL, 77 7T B O TRAZE A2 NTF B L, DK, SRS, SRR OV TS & SRR AR
KThHdrNay JL—b, JavF—BRINT ALE VBRO IOV TREE T T,

IR —RBIEEARIE T A0, RIA M A —RHROInT F—BEFET Il RO FE MRy pibR R =2
V> BB O TR G EATO AR LT NV a— R~ X — BRI E R LR, NaCl (3R E 1%
Bt TInTF—BIEMEAR 1.3 (FIMEE 7223, T ALY VIR OF RN RIT B SN e o7, £, TTIRO (i)
D) RO IOV TREE T o72L2A, ZRHDOBHIEIZ OV THLIRE 1% (170 mmol/L) TIEMEA Y
1.2~1.25 ST DT ENRI NI, IRIT Na” PANO—{liDHF AL (Li', K, CsHIZDOWTHE H ULIRRE T o728
%, Na" E[AERIZ 170 mmol/L Bt CIEITED EFAFRDTZ2N, ZOH THREZ Na™ 2SEER OTEMEA LR B B 27~ L
77

WIZH FLBDWIHEMAUICIOBK L T2Z A2 2 L C, SRS T Cofia R £ Mk
WTC, &, SEE S ORI 5327 vas L —bh Iry T — BB I AL E VIOV T, TGO RE
BRRAT LTz, A IERFIL72 10 S fl (FLERAE, BN, KO FED, B5<5, AR, KOS, LEN, BREDH, BAL, 12
FTINZBNWTHEMLA A DSy &l 6.8120.5% ThHY | ARIRIEBRSAED 1,2, 4,8 » A% TIIEML, AU
H A TCENENREREAITRL, 6.9£0.7% Th o7z, £lo, 7 as /L —bBIOT A2 e i K H D
R ZO AR U, BRERAICIE, 7 vas /L —NIHEERIEE 1 # A OFESCIHAEL TRY, SEWRE ~DOB1 T
BIEFETRTET LIEbO LRS-, 7 AVE VIR B AR LI F-o B L, 4 7 A ORFEETHEIFLT
W7z, F72, Tissue Printing {EIZEVIayF—B X RV BEEFELICEA, FifEX A2 Thb @<, BKIZED DT )
2D EERBRLE 1 7 H TRESED LT, L LZesh, 8 # H ETHT NI F—BIIFRAL T, S%I1E, 41
2 DPFARSCH AR TRV TT AV E RO USINERRFILIZ0 , HEhE, W50k, SR Sk A B REMm A4 EmL
T, BOWLL, B2 A LB O &GN TISHL THWETZNEBE 2 D,
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1. EEH

T 7T F RS AFAET DR T oAV F T
—NIFAET HORHLL EAFESI | ZORHMA72
HOLELT, IHERHTTDTINAYF AT F—h
(AITC) . 7LV DT = F NAIFF LT F—h, F A=
@ 4-methylthio-3-butenyl isothiocyanate (MTBI) 72 & 73
BB TWD, AV F AT F—MIEY b CiEsEes
BESITIC, OB (7 vay /1 —b) ORBETIF
FEL, MRS NS FCIny F— B OREE ML
D REIZAERESND Y, Zvat L —heIny S —P
VX2 2 A0 RS0 [R] U AR L D 270 5 X B L2512 A ZAEAEL
T ALE VRIS VT L — O JRITE T DA IR
IR ETDHEEZ LN TS Y, TALE VIR Ry
—BIGHEOFFIAIE L COREIZRD | Milan B854 %
(T D ETE R R A AR LB E A & LT, 815
T HERREN, I —BIEERE ELES LT
%o HEo TR HIBRAZ & Te T 7 7 R 354 N 1.
FTHE, S —PIEEO I > TEWRR S O E
BWNEDY, T RAELOFESNRESNLLDEE X
HiLD, SaF—8lk in vitro T, 7 ALVE U EREUR
HDOVNET AL UL~ 7 R DA A (M) O
HAE DI THEHALSNDZERH LN /2> TS
22 Mg DA O R B DV IR L T AL
E U DO G DN L DEER OPERITEE A 28008
20, FEO TARIFZEIZB W T, Sy —8D in vitro 12
SSIPRA)L = AN LRyt [N P N - - £
L CEBERHHIZT TR BN LIZH IS H ARETH
HEEZLND, Flo, AT AT F—MIUTHERLER
SOPUEVE 772 ORI AP 2 AT 52 L35
TR, B OEREM O DH LA A BERIIZRE O
DIFHIENFAIRETHHEB X BIND, AL T, &b
DOIEIIN LA~ FBEAREFZ in vitro (2B DIy F—
BIEMED NaCl 07 AZ/LE VBRI 258 DN T
Bl BARANOF CHE BN —EZ T 77T B3
THHZAAZF B L, ML FERB L ORI E -
1B T ARO RGBT /) B EIR ARy TR
KCTHDH7Nay /L—hk, InyF—EBBLOT ALt
EOBNREELIC OV TR AR 2T,

2. IR AE

2.1 OFT—EEFHDEIE

Iry = BIEEEY ek OIr s F—F (Sigma)
AL, EEL T =2V (Sigma) Z 72, pH 6.6
DY EREERI AR O E O EEEE 5T 2L e ik
2R 20°C, 30 3R UGETTV, 100°C, 1043 ClEHR
RIS E T, BUGDRE R, BRI Va—Re~F Y
FF—BEJ K A¥—Fat ) CTERTDHIEIC
0, Ir T —BiE R RO,
2.2 A0 EESLURK-ERAE

2010 4E 8 A M5 2011 4F 2 A ORICEEE RN CHbs .
HOHNTEEALZ 10 d0FE (FLERAR, 3\, Fk-oFD,
BEA, B, KOH, LELN, KZDH, BAL, ha
P AaELE L HAFLIC LD KB L ORI T3
7V A (RS BARWEK) 2R LTz, HL
WZEDBKIL, Ao EEHIZD 8%EDORIE, 1.5 FHE
DEAZFR, 5CT 2 WREMRLEZ To7, FEICE>
TR B A 48 B[22 2% AR IC L A8 21T 7=,
ZD, KB ERVYILIRNEEITEE 6% RiEKEIE
liz, BFHFUIZEDMKIE, 5~25 A AEFLZTTV. 2
~3 BMEOTFL EDIZ/eA IO 2705 L L.
FEMETL, T LELT-, TLEEOEML Y Ao LiETE
FLA A% O THBAITV, HES TR T | B
ETBIOMEE T2 E T 3 MEEL SCOLME T T
7o YRR BHARIRE AN U 7o SRR RN CIEALL , & A
A BETINHER DEEL VR L, 7T TF U TR T T
% RS LR L T2 D2 L CHIW -, UGS T &
ATANTEEDHTZY 2% EORIEEUINUT-, HEIUHIE
FEATANTEEDTY 2%EORIE . 2% EOHEARINL
Too AP UBEIEIE T A A N EEDHTZD 2% EO R,
1%FEDOHE, 0.5%EDOX A2 BN RERINLZ, BHTL
(YT L) BIE T X A NTEEH T 8% EDOBIFAIR
Ml7ze AFLGEEFTL) BET X A2 TEHEHTY
8%EDRIE, 6.6%EOMAIRMLI, AL (EEHETL)
PESEIE T 7 A NTEESHTD S%EO R, 3.3%EHEDHE,
1L.65%EDH A2 B R EZTMUTZ, EAIL 30 kg 775
45 kg THREEL IO~y R AN—RADE R E WA T
STz, HTAOFENT 2010 45 12 A 15 HIZHRBI4A.
12 7 A 8 # HETH L TV 24TV RIS #HT
SRS, B2 AL C 30 CTRIFLT,
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2. 3 IBRL.EES 12> DESBIE

2. 2 TG LI ARFEL 0.500 g 25 KIRPER Sy 24
HIL., #5553 Frat (SAT-210, # il DKK) 2LV E&ETT
27,
2. 4 PR AEBA AL DBTRIIVE VEED DT

2. 2T LI ARG 0.100 g 12 5% (wiv) AZ VR
TR 5 ml Nz 7= 31 kHz C 10 /> [FEBE HAEA 4T
720 5% AZVARESHE T 10 mHUZERL, TARZII Y
TANE—THBEATH T2 D% T A e fhh ik &
U7z, 3 °H. 10% (Wiv) A2V BRI AR U7 fhHHR 0.5
ml [Z3EICAIEL T 10 mM DTT- 0.5 M R AT ERiE @R
(pH 9.0)0.25 ml &%, 25°CC 5 MRS EF TV, TA

L UEE T RCEICANCL, 0.2 MR 0.5 ml 0% .

I HRBIE LT T 2L E U ERIT 7 — AR 27
BRI HER-HPLC % AW CHakH R BRI CE &
1To77,
2.5 BiKAEBEA /a0 DT ILas /L—rDRHT

2. 2T -SRI AR FEL 0.100 g 2 75°CC 1 43
NNES . B 80% AKX/ —/L 1.5 ml EPNEEHERIRE LT 5
mM > =27V % 0.2 ml Iz, 75°CC 10 S EMEL 7=,
WA, 1,600g T 5 4y DB T o7, BB
L. 7T 80% AKX /—/V 1.5 ml &N, FEEINEGHH,
EIEDIEEAT O 2O EE 2 BIR0IR LT, D7 b
TEZHMAT S mIZERL, Zval /L —Mifhitik e
L7z, A4 22kt . DEAE sephadex A-25(GE ~/b
RGTT DX RN ANT 7 R — BV AT, 25°CT
16~18 BFH SUGEAT 72 BRfK 0.5 ml & 3 [A1RL .
WELZT AVERT vay ) —he it e e LTz,
Agilent 1100-1200 System % T/ /vay /L —hOW
ERREHEEIZ LD HPLC &t T -7,

2. 6 Tissue Printing $kI2&53I0LF—EDEEEM
R

Tissue Printing I35 ¥ O SFIEICHEL T 7o 72, 20D
HECEDInY F—B L2 RO AU D RS AF—
LIZHOWT Fig. 1IRLTZ, AT -7 PVDF iz v
— LR, RBO BT DK R A BRI | RS
15 RERLATT, 22 "B EEE ST, A 5 mM
U107 SRR (pH 7.0) ITIRIEL | 1 53 IR ED eV
Z 2 [EfTolc, Ytk AR (T a—2FF 7 —+8
(Sigma), R"—ATT v a~YLAF & —E (Fitil
HT ), 0- 7=V (MP Biomedicals), > =7V
(Sigma) ) Z AT T L. BT, SR TR 1 IRFR AU
AT o7, RIS EEMKIZIRIEL, 1 /3R eI Y
% 2 [0 To7, BEEAE FIT AT v — (MFC-8820), 7'
P—T3) CHtgT — X RAF LI,

3. HAE#HBER
3.1 In vitro |IZH1T530LF—EEMEIZXT S NaCl
ETFARTNEVEEDEE

I —BIEMIZIB T DNaCIO SR Z DN TR AT
in vitro CHRFTLI2EZ A, Fig. 21338912, IR R
1% (9170 mmol/L) TIHEMEDKI3M51Z EF L, D%,
TEHEMME T T 520 RmENTo, ZOEMED EHNRE
JEIZE DL O HERE T D728, 0.3~3,000 mmol/LD>
NE =L AU CRBRZR I EZIT o722 A, TR
AL ROAT (Fig. 3) L RIBEOEETIT RN LA
MBENT, WICT AN OB ETR LA,
0.1% DT AV E VI —BIEEE I3 LA
BHTENRENTZ (Fig. 4), 1E> T, NaClET A=z/L
B L O RARBI LA, BEE L RITE RSN

o-dianisidine

EEER)

[ Glucose oxidase ]

Sinigrin

Glucose

Peroxidase

Myrosinase

| = ex |

i

PVDFig

Fig. 1. Tissue Printing 51284303 —EEMEO AL
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150

100

50

AL+ —EF M (% of control)

0.0001 0.001 0.01 0.1 1 10 100
NaCl (%)

Fig. 2. InF—EIEMEICIIT D NaCl D%

Nxo7z (Fig. 5), I, MAFH O )R T MO 2 o7z,
BHAMICOWTRHFNEITo7222A, BRAKIZOWTE
FETRIE 1% CIHEAYK 1.2~1.25 fEHE NS5 808
D)7 o7- (Fig. 6), £7-. Na' LIS DO—fliDh T4
(Li", K', CSHIZDWTHRGETEAT-72LZA, Na LRIFRIC
170 mmol/L TIEM:D _EHZFRDT=M, ZOH THFIZ Na'
DEEFE DOTEMEAL ISR S v M T &2 7~ L7z (Fig. 7) .

3. 2 ERLEFIVERICLIF1avhDERE

AlERET L2 10 dnfl (FLERAR, Br/UN, BkoF0, B
5<A, AR, KO, LN, RIDAH, BAL, A
I)CBNTHMLA A2 DRI 6.810.5%THY,
FUEAR D 3 FofE GRS, BT, HEEET) ORIRE
AR (5C) TD 1,2, 4.8 ¥ A% TIIEML, HTFUE
A A EBIZENENRE 2 bIT7e<, 6 FHDME
I EITHEIT 6.9+0.7% ThHo7z,

3. 3 BAKBLIVIERIZKDFavFORTRIILEY
[

T A e AERORERIE, Fig. 8. 9 \Z/RLT=, 5D
T —HIIRL TN FFEX A2 DHTIZEBNT
ETAEBLIORLBEOL D E LB LT=05, 1FEALEE
{17 LR DO F R a7 220 e g (DHA) 1 RIEIEAF
TEL TN ZERN bz, T X TO IV CH
fif 7 122 736.391.45 mg/g (DW) | HEHFL A3 1.45+20.54
mg/g(DW) . HTL2S 1.33+0.44 mg/g (DW) THY ., S Ff
IZEoTENRLI, FfEY A2 CERENRLEL,
AR 60%Lh B LT, BEBER7e H L Cldmzlio
HEATEIRCE A &N LT, BRIV T

o m—a— g
S 80
€
8
s
S 60 -
]
Ha
i
R 40
A\
[a}
u
20
0
0.1 1 10 100 1000 10000
JLE b—)L (mmol/L)
. S 53 N PER 7
Fig. 3. I —BIHMEICBIT IR E T DR EE
350
300 |
’_§ 250
€
8
s
& 200 [
Ll
w
‘T’ 150
IS
B
O 100
"
50 |
0
0.0001 0.001 0.01 0.1 1 10

FAIILE VB (%)

Fig. 4. 03— BEMEICHIT DT AL E U BROD 5

400
I NaCl(0%)
350 B NaCl(0.1%)
I NaCl(0.3%)
0 NaCl(1%)
. 300 —
°
5
c
o
© 250
-
o -
&
#H
e 200
"TJ L
+~ 150
N
a
n
100
50 r
0
VC(0.003%) VC(0.01%) VC(0.03%) VC(0.1%) VC(1%)

Fig. 5. J0> 7 —BEMEICEIT S NaCl L7 AL e g

DR
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DHA [HEIFIEEL TR o722 800, BlKALFRIZ LD
TAVE UFEITEE LS DHA 720, ZO% M
RSN D MRS, Foi A2 OILHER N
BELRDET AN UG ' T DLV BN
B Y N HER ORFREIFGRIC L0 T Az L e ER N ED LT-

140

-~ NaCl
B BA0E
A FEBDIE

120

110

90

80

O35 — &M (% of control)

=

70

60

50 . . . .
0.001 0.01 0.1 1 10 100

REE (%)

Fig. 6. Iy —BIHMEICB T AR A O

! FLESR
standard-sun dried
long-sun dried

short-sun dried
standard-sun dried
long-sun dried

FAM

short-sun dried
standard-sun dried
long-sun dried

oED

short-sun dried
standard-sun dried
long-sun dried

g

standard-sun dried B33

long-sun dried

RDEF

N
i
¥

T T T T
o n = (o} o0]

Total ascorbic acid (mg/g DW) [

1
-
o

HDEBZ DIV, BRRFIETIET R TOERSEFI
B THRBI AR LARE | FRRFAYIID LiseT . 4 4 H Ol
SUCHHRES A2 1/5-1/30 TR Lz, FERBL O
BEDRBIIMER TERD T,

140

120

100

80

60

O+ — &M (% of control)

20 I I I I
0.1 1 10 100 1000

R (mmol/L)

10000

Fig. 7. S0y —BiEMICBIT 5 — D h F A DE %
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long-sun dried

TUER

salted

fresh

short-sun dried
standard-sun dried
long-sun dried

M

salted

fresh

short-sun dried|
standard-sun dried
long-sun dried

Boxb

salted

fresh

short-sun dried| “ig
standard-sun dried
long-sun dried

salted

fresh
standard-sun dried
long-sun dried

835

:If’)dmﬁli

salted
fresh
sun dried

sfalteg
res| ZEA
sun dried
salted
fresh BT Ddr

sun dried |
:I &3L

:| RYH

o = N w B
o o o o

Glucosinolate (mg/g DW) X

salted
fresh
sun dried

salted
fresh
sun dried

Fig. 8. &A= O D NIRRT DT AV E VBB L O vay /L —adD 24k
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Salted radish
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Fig. 9. ST BIIDRE X C/vay L — ORREHIZE(L

3. 4 BAKBLIVERICLET1avFDT I)Lav/L—
k

TNnay JL—hORER% Fig. 8,9 {TRLTZ, TXTOD
SRR Z BV CHEY 4278 16.8+6.3 mg/g (DW) | HEf#
L738.0£5.2 mg/g(DW) ., H+L72%9.5+5.1 mg/g(DW)
THY, T_RTCOFFRICB W CTHRESY A2 Theb <,
FEIZ LS TENRHLNDLOD Bk, FRZHEFLIZE
DD LT, BiKiCXoiifas s iEs - F T, Inv ) —
BEHLAY T AT T — MR ERSNIcb D LR S
Nic, Zvas L —NIHEEBLE 1 7 A ORI TR
P, BRI R L TN, ZOZENBIKSTE T b
BAtE 1 » HORICEFEZ vay /L —hoaTnIny
—VRIGIZID A F AT =BT O L5
iz,
3.5 BAKBIUERIZEIF1avFDIO+—F

Tissue Printing 5285300 F—BIHVED - & EHIf#E
Briti iz Fig. 10 (TR U72, § X TOMME, BiKSRIFIZE
WTH AL DFE S LI HE TR ED GO B

Too BEZ A TIIREBIOWREIZZ) T —72 R
MFRH BT, HHLC H T UICE DK% OFEHIH
RO DI, FHfESY A3 L3R R AHED
TEPEAME T U & L O AIRAFTE DGR BTz,
72, B FLIDBIEIL OIFH R L0fEIAZR 3 @ Blss
o BMREIZEBWTHITREY A 22~ KB
TIEHFEVERHLT, DT LT 3 DM Z R
L7z, #RRFRZSAL LT, SERBAE 1 7 A DIREACTH AL,
OGN E LR HDIL, TERE BN T, DT
TR CELREITD, Inv T —RBIEHENME T Lz
ZEWTRBEINTZ, LIPLeRLI <O TN TIESL0, &
FRITHEPAE 8 7 H ETHERR T DTLNTE, ZDTEND
IRy — BRI AA LIRS 1-2 7 A CEEEIIR T
T LM, SERICIHRITE T, 8 » H RO % THIfFL
TWAZENPHERSI NIz, LIALARDS SRR, S0, M
AT O FEA 72 Ll X R —3UEHZ BB W TH 7 U MEIS
ZENELRT L WEETH 727201 Thh o7z,
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fresh

( FLERE- $E)

salted

sun dried

salted

1 month

salted
2 months

salted
8 months

Fig. 10. FLHARIZIIT DIy —BIEMEORRHIZAL

4. &% &8

B EEREITSEIX T DI B3 > DOREREIC A ES LT
1Y, ORBIELL TO—RKIERE, QRE - B4 PELL T
D ZIRBERE, @AFMRFHEIENEL ToO =ZKIERETH D,
1990 20 H RITHEAFE LTz — IR ISREIC B A B
TR R CIE TR IATHOND IO RUA D
TV TFINTGR YT ADPE I GEA ESHNFIT 7,000 FELL
EHBEEINDR) T = ) — NV OFIEL A L E LT
FEDEATZ , SHICERRAOZ2 2 & U CifiuhE B 5B, =
VAT a—/v LA ShAREE G NS, AR RR I Ry
D ANE BRI T DR R DB ERNC BN
iz ZIVHDORFSE A ST R i B UM A 5-%
A AR TILRE B - (ROBARIF I TN HIZE ST
WD, T AUANESLAT AAFSERT (NCD 13 1990 4R AE RSy
\ZX T THisRE DRI A B LTe T AT —7—
REHEE TR L, IERBEF LSO B E LS
W, FLUTRIRORY 7 = ) — )VEIZF DN BN IAE T

LTz, D%, EOWEITT o FEHTE T Tl AIGE
IR PEBRE LT 7o riat LT —RA~EHRL
oo THAFT =7 —=XFHBENTBNT, =2 =7 xXRE
OAVEHEMIZIRNT, 77 T BB A EEE O &
BIIIALE ST BTN, RITKHHIZ Talalay HOAFSE
i2&D V. T eyal—ICEENE AN T AT T 7ACH T
BER RS RS, TR ETOHEMZ T ELIZFSE
b, EER SRR A FR OB IS THHZEN B
\Zlpolz, ANT X T 7 7 AT T 7 7 B RIS BT
TFET D, FWRRY THHAYF AL T —hO—FETH
Do AVF AT F—NMNIZORMER (v JL—R)
HInsF—POEZEERIC LS TAERKRTLZEN SN
T\, (- CRIBRAZ G127 7 7 R e i e
WINEF 2B, I F—BIEEOZE T I > TERAL
FOEENEDY | ZORERE M OFEEINHEINIZY
B OBERRIEDEAR ]G TED, InvF—8IX in
vitro TIX, TAVE VEEEIMB A NI T AL e U fiké
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~7 3T A (M) OB G DEICL> TR SN D
ZEDBHABLIE RS TND Y Mg® DA O BEMEE B &
DT LT AL RO A G DRI L DEESR

OMERITEZ RSN Z W, 5o T ARFFETIE, &
SO T ~DN5 %I I SSIpR N=rn
—BIEMED NaCl 07 ALE U BIZ T AU
THRRIL, 77 7RISR h oL fa R 77 ART
BRI DA A AZHOWTHE B L, ik,
S, SRR KA B, AR RTBRIA CThH DT
ay J—h Iy F—YREIO0T AL RO EHE
BARIZ DWW TR ETTo 72,

BN in vitro \[ZBIFHInyF—BIEHEICKTS
NaCl &7 AV E AR D B2 iRt L T2L A NaCl 13
HEIRE 1% CIEMEDSKY 1.3 51 RS La /LT,
LU DDEIRED NaCl T, fEMEME T4 52808
TRENT, T BN LOES . NaClDy LS AVF T
T —hDERKIZBE 535N TSN, FZOE M
D EFHAR TR BIEICIDL O HERE T DD,
NE N L CRIERARBIEZE T 7o A IEEICE LR
DN, BBEDEETIIARNI LI RSN, KIZT
ARANE VRO BT ART-LTAH, 0.1% DT AaLe
AR uy T —BIEEER 3 LA EDZEE AL,
EREOT AV e U TCIE, WIIEEME T 352808
TREIT, NaCl &7 AL Ul OF B A RE LT
N, BETFITB RS N2 o1, fE- T Iy —
PIEMEICH B A 5.2 5D1%, 7T ALVE VIR THHIEN
HBDNETe o7, RIS, TATT O 1R IO | Lo 7e
BHBICOWTRHFEI T 72224, BAEIZOWTE
NaCl [FlER, FEIRE 1%A1% CIEMHEZR 1.2~1.25 (5128
MEFDLZENRHGNEIRoT2, F2, Na LIS O—{liDH

FA (Li', K, Cs)ICoWTHRFEZIT-7-L25, Na'é
[FRRICTENED EFAZRDTZA, ZOHTHRIZ Na 3R
DIEFHALN RS BV MEZ R LT, 65T, Inv—+8
D EFIZIZ—MOD T A NEF 5T HIENRERS
niz,

WIZ, A DK HijE T2V, 4 NV
oAV F AT F— hORBUZ LB RIBRA (7 v=s
JL—h) i —F TRAILE UERIZ O TR
ZALB L O FER Z RO ST E AT -T2, iz 10 FERE
(FLBRAE, F\M, FKoFD, B5<A, AR, KO,

in vitro |

/\E'

/\E'

ZEN, BRZOZ, BAL, 1TH) ., BAKZEFL, B
FLEEFL, BEEFL, L) &L, FLEBEX /a0
L LR LIS W TR S 2 T 2 s .
MR MEEEE T LU, STCOSM: T CHlEE T 7,
ENZOWTI, AEIRETLTZ 10 dFRIC W THRIFL A
A OHESEIT 6.8£0.5% THY, LB I ONEYET
LR AL FLEARY A BT D3 GRIE T,
T, HEEET) O 1,2, 4, 8 ¥ AR TIX, TR 2hUEsy
HIZRERENT2EET 6.920.7% Th o7, AAFE
T in vitro TIXIR Y F—BIEMIX NaCl (k> Tips
ZTDHTENTRENTZAN, 7.0%R(1#4 D NaCl TIETEMEDIL
TSI o T HEMLIC DK RIZ LD
NaCl |34 A2 hoIasF—BIEHEIC e L CRLEEM
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Summary

It is known that isothiocyanate—a pungent component found in cruciferous vegetables such as daikon
(radish), wasabi, and mustard greens—is generated by the action of myrosinase obtained from pungent-component
precursors. It has been clarified that in vitro, myrosinase is activated through ascorbic acid alone or the
combination of ascorbic acid and magnesium (Mg®").  Furthermore, isothiocyanate has various bioactivities, such
as antioxidant and anticancer effects. In this study, we investigated the influence of in vitro myrosinase activity
on NaCl and ascorbic acid from the viewpoint of applications in tsukemono (pickling processing). The quantity
of NaCl, glucosinolate (pungent precursor), myrosinase, and ascorbic acid were measured in regard to both
dehydrated and salted conditions in the tsukemono of different varieties of cruciferous vegetables, particularly
daikon .

The results showed the myrosinase activity increased up to about 1.3-fold at 1% of NaCl (170 mmol/L), but
no synergy with ascorbic acid was observed. When the commercially available salts “Hakata no Shio” and
“Okinawa no Shio” were used for evaluation, a final concentration of around 1% intensified the myrosinase
activity within range of 1.2 to 1.25-fold, respectively. Next, monovalent cations such as Li*, K', and Cs" were
investigated. These elements increased the myrosinase activity similar to that of Na'.

Next, kinetic analyses were performed on salt content and levels of glucosinolate, myrosinase, and ascorbic
acid in different varieties of daikon. We also carried out the same determination on those compounds in pickling
proceses using both daikon dehydrated by sun drying and “shiooshi” (which salted fresh daikon), respectivery. In
“shiooshi”, the concentration of salt in pickled daikon of ten varieties (hoshiriso, shinhasshu, akidzumari, ofukuro,
shiroyari, akinosato, fuyubijin, ajigonomi, oroshi, nezumi) was 6.8 + 0.5%. There was no major change in salt
content between “shiooshi” and sun-dried daikon after 1, 2, 4, and 8 months under low-temperature pickling
processes, which showed the concentration of 6.9 + 0.7%. Moreover, the level of glucosinolate and ascorbic acid
decreased markedly after dehydration or pickling. Further, the level of myrosinase protein detected by using the
tissue printing method showed the highest value in fresh daikon, while it decreased slightly in dehydrated daikon.
On the other hand, that value greatly decreased after 1 month since starting pickling daikon.
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