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v a 9 H (Zingiber officinale Rosc.) (%, ZORES
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Murashige-Skoog (MS) ¥E:Hh?, #MEEEK » BLT
£ 4 3 vZ Ringe-Nitsch E:Hh® % 7o S B,
6-benzyladenine (BA) 1mg//, 1-naphthalene acetic
acid (NAA) I1mg/l Z¥n U7 TETED & AT
BIcE%zh L, Nadgauda 5% 2 kinetin (kin) 0.1 mg//,
BA0.2mg/l, 2 a3 vy Iy 10% ZH M L MS
BTy o — FERE, White HAKHY TREK %
15 ZBpsiEk 2 Ao T0 5. L l, BEoFET
MR B TH D, LrdHAEWNICE WO THM
TREDa3+ vy IV OAFRELL, FiRRHA
AT 2BIELEBETD 5. —FH, ROKBELTRE
58 1tk -T MS ¥#id Gamborg B5 (B5) k:#h®
T & BYMEYBER D 7 0 < VRGO LB BThI T
.
AHRFIC BT, MELERERT, X DhzhERNRL
YiEmOEEABE LT, EAEH S X CEHINEY
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4 — (HPLC) 1T & 3¥ KA OEE&IT- 7.

FIWBEEDOF Y 2 v, “SHEFE OBREHDS 1~
2em ICHELUIFHFLEOO LOREEL, B% =5/ —
viT 80 BRHEE, ME/KT 1 EkEE, 2~3% REESR
B b)) waiEik (Tween20 13 (/32— ERy
F) /50ml 2E&Te) i 10 3RREL, BEAKT 3 EK
el BBELER EABBETCEXHEBEZEX1
mm TR L, B FicER L. EREhOJHE
BEAREMHE LT MS XU B5 i, i
indole-3-acetic acid (IAA), NAA, kin Z#jn, pH
5.7 8% Gelrite2g/l MATc. HEHOBEEIRA —
b7 L —7 120°C, 15 43T » 7. BE#iE, 26+2°C, 12
BRRIAT TIT - 72, #RIE Y 2 — b2 1 RS DIC4E
L, BEBRELT, 3% lem KZEAHACHDEHL
WIS TE U 7c.

AV oL L)LY 315

MS ¥Ry a— b, BOERZED S i3h-
7z. B5 EHhic NAA-kin 0.1-1 mg/l FINTIE 3B
BTV 2— MIEEET, kin 1 mg/l BTy = —
b, BEER L, 13 BRE%SEY &2 - o (Table1)

EREOHR

kin 1 mg/l #in MS LU B5 HEHic AL bR
Licya—bt 2R THE L (Table 2). Z0#
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Hote. Ll Bb BHh (VYa—2o—2x 20g/l) T
DOWEWE, MS B (Y 2—27 o —2x 30g/l) TORY
ICHEL, va—tOBEREL, BEoRe/tiBigEs
. 22T Table3 [C/RTLHICBEHEHDY 2 —
I 0 —2AREEBRZIHR, 30g/l D LTESRELR
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Effects of plant growth regulators on plant regeneration from shoot tip of

Z. officinale after 14 weeks culture.

Medium reGg:.lOl:rttcgs Con?;ngt/rle;tlon % of shoot formation % of root formation
MS kin 1 0 0
TAA-kin 0.5-1 0 0
NAA-kin 0.1-1 0 0
B5 kin 1 66.7(3.0)° 66. 7(25. 0)°®
IAA-kin 0.5-1 0 0
NAA kin 0.1-1 0 33.3(3.0)°

¢ No. of shoots/culture.
® No. of roots/culture.

Shoot tips were cultured on MS and B5 media containing various concentration of

growth regulators at 12 hr light at 25°C

Table 2. Effects of medium on multiplication and root formation in Z. officinale after
9 weeks culture.
Medium Growth Concentration No. of shoots/culture No. of roots/culture
regulators (mg/l) . '
MS kin 1 4.5 16.7
B5 kin 1 6.8 23.2
Table 3. Influence of sucrose concentration on growth in Z. officinale.
conceil:(r:;?is:n @) No. of cultures No. of shoots No. of roots Color of leaves
20 7 (2.4) 5 (3.8)°* yellow
30 7 (1. 4) 5 (3.8) green
40 7 2. 4) 6 (8.0) green
50 7 (2.3) 4 (7.8) green

¢ No. of shoots/culture.
® No. of roots/culture.

Shoots were cultured on B5 media containing mg/Z kinetin and various concentration

of sucrose for 5 weeks.
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koA EIZ IAA-kin 0.5-1mg/l THEBIFTH -
7. =7, kin OBENELLLEY 2 — OEREIZ
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Table 4. Effects of Plant growth regulators on multiple shoot formation
of Z. officinale.

Growth Concentration

regulators (mg/l) No. of shoots/culture No. of roots/culture
hormone-free — 3.5 8.4
kin 1 4.8 4.9
3 5.0 7.9
5 5.3 6.6
IAA-kin 0.5-1 4.7 9.4
0.5-3 3.8 7.9
0.5-5 4.3 7.4
NAA-kin 0.01-1 4.7 6.3
0.01-3 5.0 6.0
0.01-5 7.8 4,9

Shoots were cultured on B5 media containing 40 g// sucrose and various
growth regulators for 9 weeks.

Table 5. Contents of shogaol and gingerol in
rhizomes of mother plants and
regenerants of Z. officinale.

% (dry weight)

shogaol (1) gingerol (2)

Mother plants 0 0. 529
Regenerants 0 0. 347
o}

Fig. 1. Multiple shoot formed on B5 media (1) = (CH..) —CH
containing 40 g/l sucrose, 0.01 mg/l Ho 274 73
NAA and 5mg/! kinetin.
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HPLC [ LZRHEE

SRS Td % shogaol & gingerol MAEHER A H
TE—7EBLDREBRERDIER, mELESLES
RIFUHEGHEE, EENF#ETH-7%k. HPLC 0%
HRROEBHTHS.

775 &2 TSK-gel LS-410 AK 4.6 mm (NEX),

» 300mm (KX),
Fig. 2. Regenerated (left) and mother (right) BEIME: Ter=F Uik (6 :4),
plants of Z. officinale forming rhizomes. Wi : 1. 0 ml/min,

Wi UV % 2256 nm.
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ROV 2— R L. ERICEEZENET B4
i, CoPMNBHAVICEIcED, ESiKKBRiICHEP
TCEWTARETH S, T, COEHMTIERY 2 — O
BOAELT, RIBHEDOND T &5 FRIBRHITHK
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Summary

Plant Tissue Culture of Zingiberaceae (I)
In Vitro Propagation of Ginger [Zingiber officinale Rosc.]

Makoto SATO,* Masanori KUROYANAGL* Akira UENO,*
Koichiro SHIMOMURA** and Motoyoshi SATAKE**

* Shizuoka College of Pharmacy, 2-2-1, Oshika, Shizuoka-shi, 422 Japan
** Tsukuba Medicinal Plant Research Station, National Institute of Hygienic
Sciences, 1 Hachimandai, Yatabe-machi, Tsukuba-gun, Ibaraki-ken, 305 Japan

Clonal propagation of ginger was established by shoot culture on Gamborg B5 medium contain-
ing 40 g/ sucrose and plant growth regulators. Combination of 0. 01 mg/l NAA and 5 mg// kinetin was
effective for both multiple shoot formation and root formation. Thus, plantlet propagation could be
performed by using one kind of medium without the step of root formation.



