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In vitro Variant Induction and Its Content of
Gentiopicroside of Gentiana scabra BUNGE.

Nak -Sul Seong*, Chung-Heon Park*, Kwan-Su Kim*,
Seoung-Tack Lee* and Yeong-Hee Chang"*

ABSTRACT : This study was aimed to mutant induction in Genfiana scabra BUNGE through the tissue
culture techniques and comparison of gentiopicroside content in each mutant plants derived from tissue
culture,

In order to induce the mutants of Gentiana scabra, seed, apical and lateral bud were soaked in NalNs,
EMS and MNU solutions and cultured on MS basal medium containing 0.5mg/ £ NAA, BA. NaN; MNU-
treated buds survived about 50% but not survived in EMS treatment. Seed germination rate was
extremely low in EMS and MNU treatments but various types of mutant plantlets were obtained by those
treatments.

63% of elongated type and 37% of dwarf type were obtained from tissue culture treated by various
mutagen. Gentiopicroside contents of regenerated plantlets was analyzed. Root of dwarf type contained
more gentiopicroside(1.383%) than that of elongation type (0.083%).
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Table 1. The sample weights in different parts

used in analysis.

Sample part Dryv weight{mg)
Young callus(After 40 days) 100.3
Aged callus{After 80 days) 1004
Tall type shoot 10.3

‘Tall type root 90.1
Dwarf type shoot 132
Dwarf type root 728

Table 2. Analytical conditions for gentiopicroside
in Gentiana scabra. BUNGE.

Column TSK - gel ODS - 80TS

(TOSOH co. ¢ 4.6mm X 15cm)

Mobile phase 30% NMeOH/Water
Detection UV 247mn
Flow rate 0.7n¢/min
Temperature 5T
Injection volumn Sul

TR 33 FAste stk
EdRe] §71902 Sodium azide(NaN;)= 0.001,
0002 % 0.003M, EMS+ 005, 0.1 2 02M, MNU
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Table 3. Standard calibration of gentiopicrodside.

Dulute Cone.(ub/md) Peak area( < 10°)

X5 1,260 7,656

X9 630 3,804

x5 126 821

x5 25.2 158
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Table 4. Effect of mutagen on the apical shoot culture in Gentiana scabra BUNGE.

30days after cultured

60days after cultured

Treatments

Concentration  No. of cultures No. of survived

Shoots Leaves Roots

(%)  Plant length(cm) Plant growth
apicals shoots (NO)weeeemeee
NaNj 0.001M 4] 24 (48) 6.2 46 99 178 et
0.002M 50 27 (54) 79 44 74 175 +t
0.003M 50 27 (54) 7.7 3.8 7.3 129 ++
EMS 0.05M 30 18 (36) Died
0.1M 30 9 (18) ,,
0.2M 50 0 ) ’
MNU ImM 30 3 (6) 5.6 48 5.6 7.0 4t
2mM 50 21 47 5.9 3.3 7.8 6.3 ++
3mM 50 5 (10) 5.5 27 44 5.0 e
#-- Dmoderate, v D good, ——++ T excellent
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Table b. Effect of mutagen on the lateral bud culture in Gentiana scabra BUNGE.

30days after cultured

60days after cultured

Treatments 3
Concentration No-of cultured Noof survived  (9)  Plant Jength(cn) Shoots Leaves Roots pjg,¢ growth
apicals shoots (NO e+ eme
NaN3 0.001M 50 24 (48) 17 1.7 59 0.3 t
0.002M 50 20 (40) 3.0 2.4 72 3.3 ++
0.003M 50 8 (16) 2.3 25 79 5.0 +
EMS 0.05M 50 0 -) Died
0.1M 50 0 -) ”
0.2M 50 0 -) ’
MNU 1mM 50 15 (30) 1.2 1.0 12.0 0 +
2mM 50 2 (4) Died
3mM 50 16 (32) 1.4 1.3 6.3 1.8 +

€+ 1 poor, ++moderate

Table 6. Effect of mutagen on the in vitro germination in Gentiana scabra BUNGE.

30days after cultured

60days after cultured

Treatments No.of cultured seeds No.of germinated seeds (%) No.of survived plants Plant growth
NaNj 0.001M 220 91 (41.4) 52 et
0.002M 200 64 (32.0) 29 e
0.003M 200 66 (33.0) 48 ot
EMS 0.06M 250 12 (4.8) 2 +
0.1M 182 0 - -
0.2M 260 0 - -
MNU 1mM 250 7 (2.8) 3 +
2mM 250 0 -
3mM 200 0 - -
Control 200 82 (41.0) 46 ot
#+ 1 poor, ++moderate, +++ : excellent
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Table 7. The contents of gentiopicroside in
in vitro samples of Gentiana scabra.

Sample part Cone.(%)
Young callus(After 40 days) 0.038
Aged callus(After 80 davs) 0.051
Tall type shoot 0.426
Tall type root 0.883
Dwarf type shoot 2710
Dwarf type root 1.383
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Fig. 1. Chromatogram of HPLC for quantitative analysis of gentipicroside
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