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Suspension cultures of Camptotheca acuminata, which is known to produce the anticancer indole alkaloid camptothecin and
its derivatives, were made to increase camptothecin production. The capability of camptothecin production in suspended celis
is decreased by repeated subculturing. Aggregated cells produced more camptothecin than single cells. Optimal cell
aggregation was achieved in hybrid medium supplemented with 4% sucrose. Aggregated cells in hybrid medium with 4%
sucrose produced 18.04 x 10 mg/L of camptothecin. The control of shaking speeds was effective at inducing cell aggregation
and camptothecin production. A shaking speed of 100 rpm was found optimum to increase the cell aggregation with a

camptothecin production of 19.4x 10 mg/L.
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Figure 1. Fluctuation of the productivity of camptothecin in suspension
culture of Camptotheca acuminata
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Figure 2. Effect of cell composition on the camptothecin production.
Cell aggregation: small, <0.1 mm; middle, 0.1~1.5 mm; large,> 1.5 mm.
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Figure 3. Effects of various media and sucrose concentrations on
alkaloid production. S2: SH 2% sucrose, S3: SH 3% sucrose, S4 :
SH 4% sucrose, M2: MS 2% sucrose, M3: MS 3% sucrose, M4: MS
4% sucrose, B2: B5 2% sucrose, B3: B5 3% sucrose, B4: B5 4%
sucrose, SM2: Hybrid 2% sucrose, SM3: Hybrid 3% sucrose, SM4:
Hybrid 4% sucrose

Table 1. The cell compositions on various media and sucrose concentrations
(%)

SH SH SH MS MS MS
2% 3% 4% 2% 3% 4%

Small 84 73 59 100 100 100
Middle 12 21 25 - - -
Large 4 6 16 - - -

B5 BS BS  Hyb. Hyb.  Hyb
2% 3% 4% 2% 3% 4%

Small 88 83 78 58 63 47
Middle 12 17 22 31 29 32
Large - - - 11 18 21
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Figure 4. Effects of various shaking speed on cell aggregation

Ztzke] 718 WA Y MESIAAEI thEA Uehta
Qe 7)E wiAE AEEY, Ay T4 HE S A
&9 A7k 7B AA veva ok Aie B nitrate
iono]1} ammonium ion FE)E AlEE =), AAZE KNO;,
NHNOs;, NH,80, 57 22 €9 ez Yolgth dise
HEAE WFA] Ao ZEAQ HFgE vk Aihe A
EA oM FLEgE EA5t=, o] FY g2 dUyAE
873 yhgolEz FdE FHE FAE HMFIe R
th I, AEANEE ammonium ione] 73 WAL Holm ¢l
owa ME#HE A &st) A9k, ammonium ionH TH
nitrate iong ©o] o]&3xT YEH ©]A4-& ammonium jon F
& Al Fiole-g WEEA HEE pHYF F243] HoAA
o} o]d we pHol i3l buffering dHgollA ME Azhe
A37F dold & AKI). °)2H ol F 7iA Ai Y9
A z3o] AE A 2 oJAUAMIE Y Akl & HEF
& M Aotk 3 gAY Fmit oSS WA W
FEo Aoz AXe ol F=HUS AT 44k

avkET ost ME SEo Hek

B M X dEmgolA kY] £=pm)7t AES] &
ol nxe Gl oiE dolrgith myke MRy} wjxy
B oo Aiel HEEE o He3da A EZF communicationS
37 93 zhez Hasith JEAEES uFEts] YA
A3 HAE FFEFolol shed], A dol VR #He
A AFEo toxicd L 7AA Hoh R YT kA
ol o oA FF AMEo) KT FHoE AEA €
ok oAl #EbE, wiA] Ul EXSe nutrients®} AE AE
o HA3 FFH = F Ue FHie avErl EXge
Aotk ol Agdre mitrle M &=t Alxe 83
& frsle u oud J3E wxH ol we} camptothecin
o] Aibe) wiAje Age] dis gelEnz st FHASE
ZE 100, 120, 150, 180 rpmS ARE3 o0 stoke= 3~5
cm ©|th Figure 4] JehRo], MIAFE 71 E&
180 rpmollA] 1654 g DCW/LE HEAAE HPony wyks
57t GolARE ATPFL FAIFch i wwEErt
73 22 100 pmoll A AESHE 7 ol dojxten,
olu] camptothecin®] AAHEFE 19.4x10* ng/ ¢ 2 JehgTh
7} wpkET oAl cell compositione Table 22} #t}. Table
ol & 4 lEo], large aggregated celle] 3tefo] RS 42

Korean J. Biotechnol. Bioeng., Vol. 15, No. 6

Table 2. The cell compositions on various shaking speeds of suspended
cells of Camptotheca acuminata
(%)

100 rpm 120 rpm 150 rpm 180 rpm

Small 41 49 66 70

Middle 21 23 22 21

Large 38 28 12 9
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Figure 5. Effects of cell aggregation on alkaloid production
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Figure 6. Cell growth and alkaloid production in suspension cultures

of C. acuminata
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