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Optimal Conditions for the Production of Immunostimulating Polysaccharides from the Suspen-
sion Culture of Angelica gigas Cells. Ahn, Kyung-Seop, Weon Taek Seo', Woong Seop Sim’
and Ik-Hwan Kim’*. Korea Research Institute of Bioscience and Biotechnology. Yusong P.O.,
Box 115, Taejon 305-600, 'Department of Food Science & Technology, Chinju National Univ.
Chinju, Kyeongnam 660-758, *Department of Biology. Graduate School of Biotechnology.
Korea University, Seoul 136-701, Korea - An Immunostimulating polysaccharide was produced from
the suspension culture of Angelica gigas H4. plant cells. In order to enhance the polysaccharide pro-
duction by the A. gigas cell culture, medium composition and physical conditions were optimized.
Schenk and Hildebrandt (SH) medium was selected as an optimal basal medium for the growth of A.
gigas. The maximum cell and polysaccharide concentration obtained in SH medium were 15.8 g DCW/
! and 0.85 g polysaccharide/l, respectively, at 25C under dark condition. For the enhanced po-
lysaccharide production, a polysaccharide production medium (PPM) was established by modifying
Gamborg BS5 medium with optimized carbon sources, growth regulators, organic and inorganic elements.
Optimal initial pH and temperature were 6.0-6.6 and 207, respectively, and the dark condition was
better than the light condition. The maximum polysaccharide concentration of 1.5 g/l could be obtained
through the optimization of the medium composition and physical conditions.

Key words: Angelica gigas Nakai, immunostimulating polysaccharides, suspension culture, polysaccharide
production medium (PPM)
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Fig. 1. Time course of the cell growth and the polysac-
charide production by H4 cell line cultured in B5 medium.
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Table 1. Cell growth and total polysaccharide production
from different media in suspension culture of A. gigas cells

Cell growth Total polysaccharide

& @&
MS 11.7 02
total nitrogen: 60 mM
(NO; 40 mM,
NH; 20 mM)
phosphate: 1.25 mM
SH 121 0.35
total nitrogen: 26.5 mM
(NO; 245 mM,
NH; 2 mM)
phosphate: 2.6 mM
BS 11.7 0.7
total nitrogen: 27.4 mM
(NO; 254 mM,
NH, 2 mM)
phosphate: 1.1 mM
White 6.7 03
total nitrogen: 3.3 mM
(NO; 3.3 mM)
phosphate: 0.125 mM

Medium

AL 24-D9 kinetin® B4 AEZA] 4 23} JrAHAHE
AAbel] E AE v} FH o FAIEL FA7 o
2] AgAtell x| o] & Al BAAZHEA L] S Al
£ A= Table 29} 3k, dAF o2 FAAEE A&
ARz EA 0] g3k FA WAl ¢kt 24-D9}
kinetin®] 27} 2 mg/l, 1 mg/19] FXxdA vy ol
A o] E9ko 2,4-Duke -8 7 Foll = o} A
Ao} Fotr}l. 28t kinetin®S 95 A2 §S 75
< A EZFAL kst A T hd kS A 23
A AEafofellA AEFA 2 opF Aitell PiA=

Table 2. Effect of growth regulators on cell growth and to-
tal polysaccharide production in BS medium

Cell growth  Total polysaccharide

Growth regulator

(mg/h @D production (g/))
Growth regulator-free 14.9 0.98
24-D, 0.1 14.7 1.13
1.0 14.7 1.05
2.0 139 1.10
Kinetin 1.0 16.2 0.93
2.0 11.9 0.58
2,4-D, 0.1/Kinetin, 1.0 15.5 1.04
2,4-D, 0.1/Kinetin, 2.0 134 0.77
2,4-D, 1.0/Kinetin, 1.0 14.6 1.03
2,4-D, 1.0/Kinetin, 2.0 12.2 0.89
2,4-D, 2.0/Kinetin, 1.0 14.9 1.17
2,4-D, 2.0/Kinetin, 2.0 12.0 0.85




Table 3. Effect of carbon sources on the cell growth and po-
lysaccharide production

Carbon source Cell growth (g/l) Total polysaccharide (g/)

Sucrose 9.85 0.78
Fructose 3.93 0.13
Glucose 10.20 0.84
Lactose 3.60 n.d.*
Galactose 12.60 0.80

*n.d.: not able to detect.
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Fig. 2. Effect of glucose concentration on the cell growth
and polysaccharide production.

PRODUCTION OF IMMUNOSTIMULATING POLYSACCHARIEDS 133

—8- DCW
~—O— Polysaccharide
16 15
“u o—e—0—90 4, oo _ o
<
12 [ 5
10 o
g 10 - W he.
» ®©
3 8 o—o/o\o\o O—0——00 5
a 6 F 45 3
4 >
[o]
P o
[V RE. I ) 1 | R N N N N | 0.0
00 5 10 15 2000 2 4 6 8 1012
myo-Inositol (g/l) Pyridoxine HCI (mg//)
16 — 15
14lg 0000 oo 00 g
12 |- o
S0} 7 108
= s oo | B
8 6l 5 9
17 £
4 3
oL a
oLl 1 i | I I IS E— 1 i J0.0
0 2 4 6 8 10 0 2 4 6 8 10 12
Thiamine HCI (mg//) Nicotinic acid (mg//)

Fig. 3. Effect of the concentrations of organic components
on the cell growth and polysaccharide production.

HA f7]9%d F=% 1 g/l myo-inositol} #I=k 7]
*dFH 22 2 mg/l thiamine HCI, 2 mg// nicotinic acid,
12]31 0.2 mg/! pyridoxine HCIZ “ehdrh(Fig, 3).
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dHsle, mlEk Frledek e g 7ZnSO, - 7H,0, MnSO,
- H,0, CuSO, - 5H,;0, KI, CoCl, - 6H,0, H;BO,,
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= 93E Aot Bt Al B} s2 RS
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2ellA AXE FAA7] A Fig. 49 2t} KNOs9
B AEZFAL 5g/19] FxoA 7P =stent o
A 2.5g/19) F=elA 7 E=skoh (NH).S0.9
MgSO,8] FEv= AlZFA 6= & 93-S vXx] 3k
% (NH).SO= 5571 2855 ohde] g4k 7has
A3, MgS0,8] A$-el= 0.125 g/l o]l E T2 =
7tell wet ofede] Alate] 7FAEglc). CaCl,e 0.07 g/19)
FxoA AzFA L o] Aite] 3 Eghon, 1
2|3 NaH,PO= 0.15 g/} A5 =d & & &

Vg F719dF09] T H3e Aukow Axa
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Fig. 4. Effect of the concentrations of major inorganic com-
ponents on the cell growth and pelysaccharide production.

Ao} i} ko] ZA 7rA= ek MnSO, - HO0= 10
mg/l, ZnSO, - TH,0+&= 2-6 mg/l, CuSO, - 5H,0= 0.025
mg/l, NaMoO, - 2H,0+= 0.5 mg/l, EDTA Na ferric
saltx= 43 mg/l, CoCl, - 6H;0+= 0.013 mg/i®] EXelA
7P ob3e] Aibe] E3kow KIo 75l =71 7

Table 4. Composition of B5 medium and a modified medi-
um for polysaccharide production (PPM)

Concentration in culture medium (mg/l)

Constituents

B5 PPM
KNO, 2500 2500
(NH,),S0, 134 67
MgSO, - 7TH,O 250 125
ZnSO, - TH,0 2 4
MnSO, - H,0 10 10
CuSO, - SH,O 0.025 0.025
NaH,PO, - H,0O 150 150
KI 0.75 -
CaCl, - 2H,0 150 75
CoCl, - 6H,0 0.025 0.013
H;BO, 3 1.5
NaMoO, - 2H,0 0.25 0.5
EDTA Na ferric salt 43 43
Thiamine - HCI 10 2
Pyridoxine - HCl 1 1
Nicotinic acid 1 2
myo-Inositol 100 100
Sucrose 30,000 -
Glucose - 30,000
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Fig. 5. Effect of initial pH on the cell growth and polysac-
charide production in BS medium.
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Fig. 6. Effect of temperature on the cell growth and polysac-
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—@— DCW (light) )
—— DCW (dark)
16 —O— polysaccharide (light) 20
—J— polysaccharide (dark)
14
12 —J 15
)
s 3
2 =
= 8 -4 1.0 _(:‘:
Q Q
a g 8
>
—J o]
4 5 &
2
o [ I

4 0.0
0 2 4 6 8 10 12 14 16 18

Time (day)

Fig. 7. Effect of light on the cell growth and polysaccharide
production from the suspension culture of A. gigas cells.

FAANEE Silum sp. AE[23]0149} =FR7EA R 20T
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ko] A#E S 35T E AL AEFA ] o] FoIA|
A skt

o A BAE 23 tjalalEe] Al #se &
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= S} 9H 13, 18, 251, L. erythrorhizon A Eahoel] &7k
shikonin A4H22]elx& A AFo] 238 Asfiste o
e 319w, Pul A Ejekel] 213} nicotine M4H] 7
Sz el 9l 2 YA AHE AR 4
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A JrH19). B AFelxe] 3 AMEFAH o A
A Foll s A=l AAE LK Fig. 7).
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g/l, 1.5 g/lo1sict.
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