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WL EREY 4 (Wasabia japonica Matsum.) D IEX XD 6 BOSLERED BRI BB EEL. T
NS sinigrin &8, myrosinase EE LB L, ML & FHRAEED BHEEZELE U k. Myrosinase &
BERAMMEUc v 20 S PEIC W e 55 TN TORERICED G178, sinigrin 372 EdEHE - F
TSR A SO TS ET LI NERB TR -7, XS MEEE A #HIric DN sinigrin &

BR¥EML:. 7y EEBEY TR sinigrin B2EICRBD N5, HBICBERIcEZ . co & ok
BB DHETIC L B sinigrin SBOHMBBEETORKICLE L TABKENEZLI OGNS,

1. # £l

7 4 & (Wasabia japonica Matsum.) 2 ¥/ 70 H
ABEEOFLETH D OSSR (F%R) Wi,
HAREICIRPEREOSED EIL > TS, ZOFEKRD
A4kiZ, isothiocyanate (Ebic allylisothiocyanate)
Thh, TEATCLick DIBEP D glucosinolate
(Bdic sinigrin) A5 myrosinase 1T X Y KMEZ N
KRR 5 (Fig. 1) 2&hmohTnsi2,

775 FRESIC OV TRBERTEA, ke s
ORRELUTEL OMBEFDBD 255, 74 EIcET 5
BERBOMREILITO. ThETRIYEDA Y 7y
HF - LUTRBEDN D 54D OO T 4 L EE
MRS L RO UCo®E TV, FEHR
T Y EREI D BED SMURE 0 & 5 R Y
U, ZOMMEOER L EERERASRBICE L TERET-
7.

2. HHBLUHE

1980 423 HHABERE 7 ¥ E O RE R 0% =4 / —
W, 10% 35 UMBKTIERBELE SN 5mm ©
HEELY atE 3%, EXK 0.9%, oa-naphthylacetic
acid (NAA) 1mg/l, kinetin 0.1mg/l, h €4 v ks
247 0.1% % & L EE &/~ 3 RIS (NC #h) 1<

¥ KA “Studies on Plant Tissue Cultures”, £ 56
L3 5. 55 : Furuya, T., K. Kawaguchi and M.
Hirotani, 1988. Phytochemistry, 27: 2129-2133.

B L 7. oh% 15°C B3FF (16 hr, light (600 lux), 8
hr, dark) I THEEL, #4380 &ICHE IR
L7z, #9144, Y & OB (rootlet) MFEE XN, C
NEBEE LR LI E A RABO A A (NC callus)
ERARAFERS: (embryoid) 234 U, & Sic & QIR
FRE D O TSI U 7 431k 1 (differentiated
tissue I), RIEHABOIKT Lic/Mb I (differentiated
tissue II) &AMUERFEDEA ISR LSEN. ST %
YR v E v % 4% 7150 Murashige and Skoog (MS)
B#” cRETLE, B, B, ESPRIED LN
it (plantlet) G547,

BESEICDVTH, Yokt LTELNIc65
oAb, MEI, ML, SEERY 5°C, 10°C, 16°C,
20°C @ 4 BREE S Uic, TN TOEEKT 15C &
bEVEEERL, DHBOERICIR T T 16°C TR
i -tcbDEROk.

<Sinigrin ZBAIEFE> EBRICHOCBREERIT
15°C A7 (12 hr, light (600 lux), 12 hr, dark) o —#%
J—¥z—A— (140rpm) THWE S HFEEEZ TV, 48
g4 o vs o2 CHBRRERL, RERERD:.
& H3H fresh weight 25g % 35mm ) ¥ B B I
50ml (pH 7) & & dicKAT Waring 7L V4 —Th
Pelfe, ChicBREELTHE S U 51572 crude
myrosinase® Tmg % 4ml ® 35mM Y v BEEEKIC
WL bOAEMZ 30°C T304 v+ 2~—1 L,
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R C/N_O-SO3- myrosinase
) Ho0
S-GLucosE 2
glucosinolate

(sinigrin R: -CHoCH=CH,)

>  R-N=C=S + GLucose + HS04~

isothiocyanate

Fig. 1. Enzymatic degradation of glucosinolates.

RERPO sinigrin % allylisothiocyanate i€ 43 # L
t2. IRICHNERIERE (cyclohexanol) & CH:zClz 100 ml(x
2) Az X BizA LCBRELSBEL, 8o/ CHe
Cl @R Emucg, FEBWL, v 7 e L
Allylisothiocyanate O F& 13, KFEXKA F v{bkHEEH
(FID) 285 LicHF xR 7 a= 7 5 7 (Shimadzu GC-
9A) ZHW, #5 sicid 5% PEG-HT (80/100 mesh
Uniport HP, Gasukuro Kogyo Inc.) ZH 5 24 5 4
(p 3mmx2m) KFELILbDEZH VI 75 AEHRE
BEXUBRBZREOEERZhZN 80°C, 120°C DER,
F 5 ) T—H R (N2) @ Fa#lid 50ml/min & Ui, ¥
HBEOH NI 7 — % MEEE Shimadzu 7 o=+
7 C-R3A Wk L, WHEEREE —AREREICK
DEEL, sinigrin BiclE L. CO&BcBT 3
retention time [I allylisothiocyanate T 5.8 min,
cyclohexanol T 7.3min TH-7z. FhWBEUTE
BYORZE, &, R OVWTHEEICHBL, 8L
7c.

<Myrosinase G £ F > 15°C BART (12 hr,
light (600 lux), 12 hr, dark) D& THERER L L
DOEBHEER O, &2 DkEEMK fresh weight 5g #*
3BmM Y UEEEER 10ml CBEBELULKATHRY) tav
Tk, SO (11,000x g, 10min) LTR OGN LB
WEMBRKE Uic. COMEBESRK 0.5ml KB RE

& UT sinigrin (ER/LKTE (¥K))2 mg % 35mM )
VEMBE 2ml Eh LicbDENZ, 30CT 30 4
4 vF2~_—1t L7, PIF sinigrin SBAIEEER
RRICILE L, allylisothiocyanate ZEBL, I o ¥ i —
EIEEE i Ui,

3. BRBLUZBE

BREBRRO WA ER TOREE, sinigrin & &,
myrosinase {E#:, FEEic DT Table 1 TR U 7=,

(1) #HRAER (rootlet)

THERELEBRRICE L 1%, 7, RER
(Fig. 2a) BFEHE XN/, T h 28U, SEBE TR
RIBcEick, BRTBHNVR, BRBE, MR
EMNFE I, MR NC HiksEshT 48R
%D 1.05%0.05 fSREE LRERE EDDTEDL - 72,
Fl, FWERAMCDWVTIZ, myrosinase FEHEIIED S
NrcdbOD, sinigrin FF - RBTER -7

(2) NC #wr=z (NC callus) )

MM 5 FE XN NC AvA R 2 D% 10K
RIRERR T T HIBRBLBEAT 5 L LB ERSHEE
#ThHs (Fig. 2b). RERIESDEBKEVHOD
NC ¥:#b< 3.9%1.7 f%, kinetin 0. 1mg//, IBA 2
mg/l Z& MS #h (B2K #:Hh) T 5 #5501 (fresh
weight basis) EFWVERERER U, FHRES IOV
Tld, myrosinase {EREIZED S 4 1 S sinigrin 3%

Table 1. Estimation of callus and differentiated tissues of Wasabia japonica on growth, sinigrin
content, myrosinase activity and pungency.

Growth ratio

. - s Sinigrin content Myrosinase
Material 111(/zus£:21‘s{15<)m (mg/25 g fw) activity Pungency
Rootlets 1.05%0. 05 0 H —
NC callus 3.9 1.7 0 H —
Embryoids 2.5 0.4 0 H -
Differentiated tissues I 2.9 0.9 0.09=%0. 09 +H +
Differentiated tissues II 2.3 =0.8 0.78%+0. 25 H +
Plantlets 3.8 £1.0 2.5 £0.58 H +
Mother plant rhizome ——— 12.3 NT H
Mother plant leaf and stalk ——— 2.87 NT H-

NT; Not tested.
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Fig. 2. Culture tissues of Wasabia japonica at various stages of differentiation.
a) Rootlets induced from rhizome segments, b) NC callus derived from root-
lets, c¢) Embryoids cultured in suspension (heart and torpedo types), d) Dif-
ferentiated tissues I, radicles and cotyledon-like body developed from embryoids,
e) Differentiated tissues II, several leaves developed from differentiated tissues
I, £) Plantlet developed from differentiated tissues II subcultured on hormone
free MS medium, g) Plantlet flowered in Erlenmeyer flask.
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(3) KE#k{Ek (embryoid)
DEHEBIUCAEIOBBO NER (Fig. 2¢) T,
MARAR D O ML SHE I N 2 RlIC—BIc Bl X
hioo Fi, 0T, TEBEERE SHEET 2 LLEIC
Boh s, BRECRHETTESIKMLL, KRB0
AR Ui, £z, 15°C ST TaMLZMA 3 ED
HEH (NAA 10 mg/l+kinetin 0. 1mg/l, IBA 10 mg/l
+kinetin 0.1mg/l, IBA 20mg//+kinetin 0.1mg//
el MS ¥ 2HVTHRERERE~N LT A, 4
BEMY 2.550.4 f5ThH-f. 0B, BHREL» S

sinigrin [IBRHEINTE D - 7.

(4) 4Mb1I (differentiated tissue I)

A4t T IR ARR 2 LR BT (12 hr, light, 12 hr, dark)
TEEUCEBIZZERAEL, BERAOEBMEL S 1335
BICIBE L7 ihiRAs, TESMRE D & B ¥ BB b
PEgshc (Fig. 2d). HMLEEO#AKE S O 3T
EREBORLMNBS5NE. B2K M TRELT -7
AR SBICE VIBESEAE Lic Mt T 2E L2 DRk
ERIZA4BET 2.9+0.9 % TH - 7-. Sinigrin 58
12 0.09+£0.09mg/25g fw L REMIENR S, &M
KR OB I3 L BB D BN Z KB LT sinigrin &8
WENEULEEZ OND. Myrosinase [EHEHED S
h, LT ORTCLIRKD, DTLBRLFEERDS
BUohic.

(6) 4MLI (differentiated tissue II)

LT ME T OTFIERREBRIL L, & DicAER
BHERLIZBOTHDIER, ¥EST-> &0 LHPTE
BRTHYEEF L TH A, Bt &RAKICEH
THOYPETHONIZHBTRO D LIRS (Fig.
2e). TOXICHHMLI EYEOPREOMEEREEEZ
b TIIERERIZ 2.3+50.8 £ELI L0
PREOD sinigrin 4813 0.7810.26mg/25 g fw &
HMET X OENEZR LIz, Myrosinase fEEHEED 5
n, FESRL S

(6) 41 (plantlet)

YEEIIR, EW, DT 20 LHBITEREYER
CHOAEZRBE L/ EEKk (Fig. 2{) Th 3. XE
RiI4BET 381045, Z0LDTLAEETEL
ehs, chiZEHOM, ¥ EHoERIKX 2 b0
T, HEBOBINEED SNl - 7. Myrosinase {Eik
B@ED 51, sinigrin SRIIFEEHOE, W LI2ZRE
BOEZRL, O SBEOEBEREIHNDZLEDOTE
WEAR L. ZBBEERER GO TREREN
TEIET 25D bdH -7 (Fig. 2g).
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Pbltc X die, 74 CREHEEROERRMICD
WTHHATHER, myrosinase FEHERESL LIz A VR
MPOYEICES F TTNTORBRICOVWTED S
A3, sinigrin BMEBBEOEAIMET, T, HiEEH»D
DOHBmEIhi.

MR L D ZIRRBIEMEEEL XS & T3
Ba, BsfbLichv2oRETRBENET 5/LE50%
EELROWC EBSN. CORRES, HVvAE2EME
SEBZEREIDZNLOEENRET 2HREL LMD
NTHY, FAKRBEDEERTO—~FRE LTH
AEhTna.

Te &AWy VHERRD /A, ANVADRETRE
B, WEEEL b TV FIERE D EIA (En-
zyme Immuno Assay) 2b-TLTCHbRBRETER
25, fF4b, LEBED T £ thebaine, codeine,
morphine QEEENBEINT 2 &BWHLHICEXN,
BEREROMEBE TV o4 FOEEICKRETH BT
EDURBINTINBD.

Fhe, =AAFUIITAA, FRVE—OREERS
T2OWTH, Bt Uiz v ZDIREETIZE - 72 i
SN B DN, NEFFE (v F )0, RE
OV v —T 7 =2 vE—E (=447 V 0T
AV X 0 EREYID I I O EEL O KB TR S
S, €/ FNRXVEBICONT SEHEERZ DML
DRBBERITREIN T B.

74 EREYDOEA, sinigrin ZAECE D OLN B
2, HRCIRERCEEON S FEEI LTS, 7Y
BEREMRT sinigrin OEREREDONE 00D, 4t
BRESEAL DB EZOEERBENC LD, BE
#HaroKREE (BE) A sinigrin ABCKEEb-
TW3HDEELOLNS.
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Summary

Differentiation and Production of Pungent Components
in Wasabia japonica Tissue Culture

Tsutomu FURUYA, Yutaka ORIHARA, Satsuki TAKAGI and Toshiko YosHIDA

School of Pharmaceutical Sciences, Kitasato University
Minato-ku, Tokyo 108, Japan

Six types of cultured tissues at various stages of differentiation were induced from rhizome seg-
ments of Wasabia japonica Matsum. (Japanese name: wa-sa-bi); NC callus, rootlets, embryoids,
differentiated tissues I and II, and plantlets. Myrosinase activity was detected at all stages of
differentiation, but sinigrin could not be detected from NC callus, rootlets and embryoids, so that
pungency could be felt from differentiated tissues I, II and plantlets. It is supposed that the
process of differentiation stages (the increase of the rhizome weight) is parallel to the sinigrin
content in the tissues.



