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Studies on Proper Medium for Somatic Embryogenesis in Suspension
Culture of Rehmania glutinosa and Encapsulation of Somatic Embryos

Ju-Hyun Park, Sang-Un Park and Young-Am Chae”

ABSTRACT : This study was conducted to find the factors affecting somatic embryogenesis in suspension
culture of Relmania glutinosa and investigate the possibility of artificial seed production by encapsulation of
somatic embryos. Linsmeier-Skoog medium was appeared as proper for somatic embryogenesis. Sucrose with
3~5% as carbon sources was good for somatic embryogenesis, and both ammonium and nitrate nitrogen were
necesary for normal somatic embryo production. BA with NAA or kinetin with NAA were better than the use
of cytokinin alone for both-somatic embryogenesis and numbers of somatic embryos. AgNO; as protectant for
vitrification of seedlings in vitro culture had no harmful effect on somatic embryos. Sphericity of encapsulated
seeds was good at 3% gel of sodium alginate but germination was better at 2.5% sodium alginate level. Artifi-
cial seeds were germinated and developed normal shoots and roots under in vitro condition.
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Table 1. Effect of basal madia on somatic embryo
development in culture of Rehmannia
glutinosa after 3 weeks.

Stages of somatic embryo development
Globular Heart Torpedo Cotyledon
Bs(Gambrog et al) 24+ 8% 15+2  7x1 6+ 1
LS(Linsmater-Skoog) 36+12 1745 16£3  13+4
MS(Murashige-Skoog) 33+11 218 1545  11%5
White 21 6 13+1 - -

Basal madia

* _ number of somatic embryox SD

—  no response

Ao ANEN 249 AFHE B2
9 9% 2AF ARE E 29049 2ol fru-

Table 2. Effect of carbon source on somatic em-
bryo development in suspension culture
(LS medium with 1mg/¢ BA) of R.gluti-
nosa after 3 weeks.

Stages of somatic embryo development

Basal madi
asal madia Globular Heart Torpedo Cotyledon

Fructose 19+ 6° 11+4

Glucose 29+ 8 12+3 8+3 74
Lactose 17+ 5 12+3 - -
Maltose 15+ 3 101 - -
Sucrose 3612 17x5 16x3 13+4

* ! number of somatic embryo+ S.D
= 1 no response

ctose, lactose B maltoseE AH&E 4w o]FHF
oA o] 3o AAEuE AF FAHA XA
Sucrose$t glucose A EAE 1FHFI KG9
AAZe 7 FAHAL 53] sucroses glucoser
ok oovl Ax AATE A ZH7E AU

LS #ix oAl sucrose FEE ZEITY AME
Axa) A AxE IS ZAG 24 E 3
oA Biz AT o] sucrose 3% 5% A=
Ag7Ye] AMEHI 13~ 1% 7% 9
6~7ART 28 FE Zgh @A ARG
HAAE FAo B sucrose FEET 3%E
st Aol BlgAI AL ¢ F AMH.

Table 3. Effect of sucrose concentration on so-
matic embryo development in suspen-
sion culture(LS medium with 1mg/£

BA) of Rehmannia glutinosa after 3

weeks.
Sucrose Stages of somatic embryo development
concentration(% ) Globular Heart Torpedo Cotyledon

1 13+ 4% 15£5  6+2 7+2
3 36+r12 1745 163 13+4
5 3B+ 9 187 16+5 1545
7 29+ 6 1544 1343 6+1
9 38+ 8 18+4 - -

* I number of somatic embryox SD
— 1 no response

A LS Ao Aade gelstel AA T
Yee 2AT Ao E 4% o) grEcly
248 A7A8A FobE B Folu AEr1Y A
Mz §dol e FA gob ¢wiiots 3
49 9L Ad Q& Aoz Veyn =
Aad A2 N2 FAND B AAE ¥
Ho] BE ZrlE BolA R AERASE

Frjote] Bash Aabd) AAe ¥ &g 413(ng
/8) : 3800(mg/0) .2 #3E& W AA=EH A4
F7b AL Bgtow AWl A7 LA 2 o
dmuole) Aae AAe Bi HEE 413(mg
/8) 1 1900(mg/8) 2 3k Aol viE st w1
= et
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Table 4. Effect of subcultured callus on somatic
embryo development in suspension cul-
ture(LS medium with 1mg/¢ BA) of R

glutinosa after 3 weeks.

NH,NQ; * KNO; Stages of somatic embryo development

(mg/8) (mg/f) Globular Heart Torpedo Cotyledon

1650 - 1900 36+ 12% 1745 16+3  13+4
82511900 34+12  19+5  17+3 155
413 7 1900 3711 21+8 15+ 5 1514
011900 28+ 9 1947 13+3  12+4
165013800 26+ 8  16+4  13+4  12%8
825 © 3800 36+ 11 19+9 14£3 155
413 3800 3+ 9 20+7 17+ 6 18£7
073800 29+21 14+3 1443 13+3

*  number of somatic embryo+ S.D
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Table 5. Effect of subcultured callus on somatic
embryo development in suspension cul-
ture(LS medium with 1mg/¢ BA) of R.
glutinosa after 3 weeks.

Stages of somatic embryo development

Subcultures
Globular Heart Torpedo Cotyledon
1st 36+12* 17x5  16£3 134
2nd 37+12 19+5 133 115
3rd 3H+11 1548  13%5  10+4
4th 38+ 9 17+7 11£3 9+4
5th 36+ 8 16£4 104 7+8

* ! number of somatic embryox S.D

g o 2o} sFoYgen o EBE BAY F
=7 € 2 ¢ =274 JdEgwt. BEka BAS
NAAE A}&8 Zolstd BA 4mg/fo} NAA 0.1mg
/22 & HYse Aol MENEE ¥oE F
Ao AAEE FE Gt o F=rF 7HE |t
FHsittn Az A

Table 6. Effcct of BA and NAA on percentage
embryogenesis and mean number of
mature embryos from leaf of Rehmma-

nia glutinosa on solid MS medium.

Growth regulators Embryogenesis Mean No. of mature

(mg/e) (%) embryos/Explant
BA 1 20 2.1+£0.3
BA 1+NAA 0.1 40 74+ 13
BA 2 20 17£04
BA 2+NAA 0.1 45 88+ 1.1
BA 4 20 3405
BA 4+NAA 0.1 55 115+ 2.1

AT F43 B4 A4 vIXE Kinetin#
NAAY EF}E H 7904 B9 kinetin 8= A g
HrolE NAAS E&3tE Ao o) d4d Z94
o]4t}. Kineting] FE7 EolZFE TE&A
237 A Z2 cytokinindl AT K
67 7& v et E v kinetin®ti BAS £33}
7t 2 Aoz AZEHAG

Table 7. Effcct of kinetin and NAA on percen-
tage embryogenesis and mean number
of mature embryo from leaf of Rehm-
manta glutinosa on solid MS medium.

Growth reguiators Embryogenesis Mean No. of mature

(mg/2) (%) embryos/Explant
Kinetin 1 15 16+ 03
Kinetin 1+NAA 0.1 35 58+ 11
Kinetin 2 15 23x05
Kinetin 2+NAA 0.1 40 74+ 12
Kinetin 4 15 27+04
Kinetin 4+NAA 0.1 50 95+ 19
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Table 8. Effcct of polyamines on percentage em-
bryogenesis and mean number of ma-
ture embryos from leaf of Rehmmania
glutinosa on solid MS medium.

Polyamines Embryogenesis  Mean No. of mature
(mg/2) (%) embryos/Explant

Control 55 115+21

Putrescine 5 60 134+ 19

10 70 143+ 16

25 65 121+ 14

50 65 135+ 18

Spermidine 5 70 153+ 16

10 75 177+ 25

25 65 175+ 2.1

50 65 153418

Spermine 5 80 171+ 21

10 ) 194+ 36

25 75 156+ 18

50 70 149+25

Control * MS medium~+4mg/¢ BA+0.1mg/2

NAA

dAed B 99 Jetd ZAe} o] gETF
Hla) v A&t A& o] oA &
7F e Aeg AAEUT. 58 AL 10mg/l
AeAE v YAgol 15% Frhstde Beo}
Yzt Az 377 o Bstoh dEA R
AA = vitrificatione A4FSE HFo 2 A
AAER B AG2AT 5o o 92
€ FAEAY 2318 ST 2dA SE
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Table 9. Effect of AgNO; on percentage embryo-
genesis and mean number of mature
embryos from leaf of Rehmmania gluti-

nosa on solid MS medium.

AgNOs Embryogenesis‘ Mean No. of mature
(mg/£) (%) embryos/Explant
0 55 115+ 2.1
5 60 134+ 19
10 70 143+ 1.6
25 65 121+ 14
50 65 135+ 1.8
2. MM ZH 2| encapsulationT} IZEXIL| X
Z 4 2ot
AFEAY FYE HAE TS AT 4
= T 1038 28 1A 2] alginic acid]

% 3%94 FEE §7%E 7Y =T o
}—#—E}' }5":7}‘ 7<E oTL— :FLEQO] QX]%LI’— %?4

golAAY 7§ Fet B4HA @9k

Table 10. Effect of concentrations of alginic acid
on sphericity of artificial seed from
encapsulation of somatic embryos in

Rehmannia glutinosa.

3.0
87

Conc. (%)
Sphericity( % )

2.0
33

25
57

AFTFAY woldy ZA4E E 117 21 1B
o A g} 7ol alginic acid® FXE 25% 1A= 100
% Folgtg ot 73 Aol FUW 3%AAE
88% 7} retstch AFFAL] FIF ¥AHEH
ol & o]y $siAE sodium alginate?] &
zo AY A7E 2EFEEA 7beE Folth
a2 10 BE As} 2ol ATFAE BAAH
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Fig. 1. Artificial seed(encapsulated somatic emb-
ryos) of Rehmannia glutinosa and it's ge-
rmination.

A ! Encapsulation of somatic embryos
with alginate gel
B ! Germinating artificial seed

C * Development of shoot and root

o] AR Eof FFE FAA Fo HET WY
# encapsulation 4 ¢} Jjdo] Hu2A HAod
71 2219 EdolA] wolnA L AX XA
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Table 11. Effect of concentrations of alginic acid
on germination rate of artificial seed
from encapsulation of somatic embryos
in Rehmannia glutinosa after 3 weeks.

Conc. (%) 2.0 25 3.0

Germ.rate( %) 75 100 88
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