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Effect of Nitrogen Source on the Cell Growth and Production of Secondary
Metabolites in Bioreactor Cultures of Eleutherococcus senticosus

Jin-Kwon Ahn”, Wi-Young Lee, So-Young Park
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ABSTRACT The effects of inorganic nitrogen sources such as KNOs and NHiNOs on cell growth and production of
chlorogenic acid and eleutheroside E derivative were investigated in 5L bioreactor cultures of Eleutherococcus
serticosus. The cell growth in the 1/2MS medium containing 15 mM KNO:s reached a maximum (36.6 g fresh wt/L)
which was 3.2 times higher compare to 0 mM KNOs. The fresh weight of cells harvested from bioreactor was
affected by the concentration ratio of NOs~ and NHs " in culture medium. At the viewpoint of secondary metabolite
production, the production of chlorogenic acid was affected by the concentration of NHa™ in the culture medium, but
not by the total concentration of nitrogen sources in the culiure medium. Furthermore, eleutheroside E derivative
production was also affected by the concentration ratio of NOs~ and NHa™ in the culture medium. Base on those
results, it is suggested that cell growth and production of secondary metabolite {chlorogenic acid and eleutheroside
E derivative) could be manipulated by controlling the total concentration of nitrogen sources and the concentration
ratio of NOs~ and NHs ™ in the culture mediumn.
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7Y 825 (Eleutherococcus senticosus)— & Ao}, 2= &
5 (5, 85, d& 44 AMlsle FEURES #A50=
oFar} glade] WaZ kR 8] ‘Siberian ginseng’ 0 F | &
deA 95 k22 Eo)t) (Slacanin et al. 1991), 74 o=
9] ¥g|, &7 =9 eleutheroside A (daucosterol), eleuthero-
side B (svringin), eleutheroside C (methyl a-D-galactoside),
eleutheroside E (liriodendrin, syringaresinol di-o-§-D-gluco-

side), chlorogenic acid (5-caffeoylquinic acid), caffeic acid, f
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Figure 1. Cell suspension culture of Eleutherococcus senticosus through bicreactor. A, Eleutherococcus sentficosus grown in field; B,
Embryogenic callus cultures on MS medium containing 1.0 mg/L 24-D; C and D, Suspension cultures of embryogenic cells; E, Bioreactor
cultures of Eleutherococcus senticosus cells for production of chlorogenic acid and eleutheroside E derivative.
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Table 1. Effect of KNOs concentration and the concentration ratio of
NO: and NHs" on cell growth after 4 weeks bioreactor cultures in
Eleutherococous senticosus.

KN,  Total conc. (mM) Cell growth

conc. + Inoculation Fresh cells Growth

(mpvy TOBIN NO: NHe' o5 i1y (gfr.wtl)  index
0 200 10710 {1:1) 5 12.3 25
5 25 1810 {15 5 150 3o
10 30 207110 (21 5 30.1 6.0
15 35 25710 (2.51) 5 38.6 T
20 40 30/10 {3:1) 5 220 44

Table 2. Effect of NHsNOa concentration and the concentration ratio
of NOs  and NH+" on cell growth after 4 weels bioreactor cultures
in Eleutherococous senticosus.

KNk Taotal conc. (mM) Cell growth

Conc. + Inpculation Freshcells Growth

(mypy TGN NO» NHe™ o o1y (g fr.wtl)  index
0 10 100 {0}y 3 185 37
5 20 155 (31 3 370 T4
10 300 20010 (2D 3 30.1 6.0
15 40 2515 (171 5 177 35
20 500 30720 (1510 3 134 20
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249 v Aol A 47 duj st ek 4T 5 A 4
£ KNOs7b 15mM 552 A7k Aol A Hde] o] 28
KNO: T3 7] vsia = 3.24), MS #j=]ef] 7| B2Ho= 3
ZheE kel 20mMe] S| 189, 27 FEFF ] 7.79)
=459t} (Table 1). ¥lAW NOs 5} NHs' H]Lo] 1:19
KNOs 7E7 e AX S2180] 27 5] 254 = 73
woro1} NOs~ 8 NHi 7} MS #j=]2] W€l 2:1 04402
KNOsZ @rfet Azlel Ax Ao 714 ddsiscd.
KNO: =52 10 mM (1/2MS #1%) £ 3352
NH:NOsZ FSEHE Arhgh AgFds AE F2&
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Figure 2, Effect of KNOs on cell growth and production of
chlorogenic acid {CA) and eleutheroside E derivative (EED) after 4
weeks bioreactor cultures in Elentherococcus senficosus.
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Figure 3. Effect of NH:NOa on cell growth and production of
chlorogenic acid {CA) and eleuthercside E derivative (EED) after 4
weeks Moreactor cultures in Fleutherococcus senticosus.

5 2] 2zpt) AR chlorogenic acid ¢} eleutheroside E 524
2 @ate ZAE gt A ZU] chlorogenic acidy] @eke &
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Figure 4, HPLC analysis of chlorogenic acid and eleuthercside E.
Each extract from a native root and leaf of field-grown Eleuthero-
coccus senticosus wee and bioreactor cultured cells of Eleuthero-
coccus senticosus was analyzed by HPLC following Ahn et al.
£2000).
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