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ABSTRACT

In this research, an extractive production system for alkaloids, where production and some degree of
separation occur simultaneously, was developed in a way that the fast removal of alkaloid produced
from the suspension cultures was done by capturing alkaloid with cyclodextrins. The alkaloid produc-
tion was substantially enhanced up to 40 fold when the solid cultures of E. cali fornica cells treated with
f-cyclodextrin compared to the control. The enhancement of alkaloid production was also observed in
the suspension cultures. Interestingly, the production pattern seemed to change when the cultures were
treated with g-cyclodextrin so that the major part of the alkaloids in the treated cultures was present
in the medium, while the non-treated cultures produced the alkaloids intracellularly. #-cyclodextrin was
the most effective one in terms of the alkaloid production among the cyclodextrins(a-cylodextrin, 4
cyclodextrin and y-cyclodextrin) tested in the suspension cultures. B-cyclodextrin showed no adverse
effect on the cell growth. The most effective concentration of B-cyclodextrin was observed around 1.5
% (w/v) in the suspension cultures. The formation of the inclusion complex of the alkaloids with g
cyclodextrin in the suspension cultures was confirmed by detecting the shift of UV absorbance from
274 nm to 282 nm with a UV spectrophotometer.
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Fig. 1. Chemical structure and molecular dimen-
sions of &, § and y-cyclodextrin[7].
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Fig. 2. Schematic representation of the cyclodex-
trin inclusion complex formation.
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LtD.(Yokohama, JAPAN)d|A #AZukelct, 22
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~pairing agent¢l TBA(Tetrabutylammonium Pho-
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Zo} wizje] w)]&L 1:302 3o Aujorsta
2, A wjeke 20mL w7} S} 9lE petri-
dishol| 4 254 7kA o2 Awhuforslelel. oo wj
F2re 25CE #A3kdx, shakerd rpme
120rpme 2 3 itk

AZE2AT0M 9] 52t AY

HEALTLY oA S F8t7) 93] 250mL Alzt
Stz wjokEe] AZ2E HF9 500mL Abzt
EehaFel 2T 4 F, 47 ATslelA An}s)
o] 40mL W=7} & 100mL AtzZe2}A =9 fresh
cell weight2 3.5g4 AHFslolc). oju] wjz)ufel=
cyclodextring 0% ~2.0% (w/v)7}2 "E#st7] &
o] Ztzt o] Fulslaic.

Fresh cell weight®} dry cell weight ZXjuht

Fresh cell weighte] 22 wjekdTE What-
man No. 1 ojZpAIE olfsto] okgr 71Tsholl4
Buchner Zaj7]2 o313 £, ojA] A ZE 2{F4
2 A Hste] o ool Eo] Wojx)z] ¢4g w7}
oAzt 2 oy vlE] FAE SAH ¥ UFn|
T &7 7h5e e 4 FAE $AHE. Dry
cell weighte] 32 fresh cell weighto] ZA =
F, 60C 28 LT FAlo =2& g7tz A
2407 & 2oy,



414

Alkaloide] £& U 24

A ze} v)xE Whatman No. 1 filter paper2 o
5te] Z7be ol AEY -9 alkaloid £4 o]
g3t9qch. Az alkaloide fresh cell 1g$ #35}4
HPLC4 methanol SmLel} @31 Ab2ollA 20E7
sonication3l®) F&3lgrt. 282 ZE sampled
2] 0454m membrane filter® o3 F
HPLCol 10pLe) £Ag Fqlstgdct. Alkaloid 9|
Bxo HPLCZ 3tglch. BMzAL UV detector
(280nm) ¢} column-& prefilter7} 28] 9= supel-
cosil-18-DB(4.6mm % 15cm, 5um) & 39z, ol FA
& acetonitriles} && 35:65% f-A8ked 0.8mL/
mino 2 EHFgch. oln) o]FA Ede 1mM
TBAS} pHE 22 Z=Asl7] $i5te] QJabe Yo

Inclusion complex2| &4

w2 9] 4=8-BAbe]| inclusion complex HEjZ
Z sl alkaloids®] #A412 chloroforme 7}
shed TEWS guest Abeh §71 40 Apole] A
g4 Hke (competitive inclusion method)(7)&
ol g3te] F&3tgit} ol &9 alkaloidsE
o HPLC $Hz7% FstA shed £4sHx,
cyclodextrin £4-& HPLCZ t}go Z7slelA
#3l9ic}l. Detection2 RI detecter®, column
supelcosil LC-NH,(Supelco, PA. USA, 5um, 4.6nm
X 25cm) & AFL3 T o FAMS acetonitriled}
2 65:352 $-Aste] 2.0mL/mimoe 2 &8 F9f
o}

Inclusion complex2 &2l

Inclusion complex® #ale UV/Vis. spectro-
photometer, IR, DSC, X-ray diffractometer(7) %
o2 75dd, 1 F 8949 inclusion com-
plex] 89l spectrophotometer®o] A&l 1w
o] & UV/Vis. spectrophotometer(HP 8452) 2
UV absorption] #skel] sla) Fakshalc).

Az 9 13

Solid cultureofA{2| alkaloids Ad-Atol| A-cyclodex-
tring| A&k

Table 104 BxFo], 1A s celld] 5
cyclodextrin(1% w/v) d7he A718bA] sk o
sr} 23 408 AE sanguinarined] A4S 5
74X zitk. o)7L wjA]el| B-cyclodextrin(1% w/v)

Korean J. Biotechnol. Bioeng.

Table 1. The effect of Scyclodextrin(8-CyD) on
sanguinarine production from solid cul-
ture of California poppy.(M & S)

Cyclodextrin concentration Sanguinarine(mg/g of DCW)
BCyD 0% 0.098
BCyD 1% (A) 394
BCyD 1% (B) 169

A:1% of S-CyD was included in the soli-+d medium.
B:1% of fCyD was spread onto the solid medium.
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Fig. 3. The photographs of 40 day old callus cul-
tures of California poppy on solid medium.
(a) in the absence of F-CyD
(b) in the presence of -CyD

1
¢ M beta-CyD 1% (in medium)

bela-CyD 1% (spread)
O control

Concentration of alkaloids (mg/g of DCW)

Sangulnarine Chelerythrine

Fig.4. The effect of fcyclodextrin on the
alkaloids production in the solid culture
of California poppy{M & S medium)

B : 1% of 5CyD was included in the solid
medium

#.:1% of 5-CyD was spread onto the solid
medium
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Fig. 5. The effect of a-cyclodextrin and Scyclo-
dextrin on sanguinarine production in the
suspension cultures of California poppy.
(Low producing medium:M & S)
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Fig. 6. The effect of e-cyclodextrin, Bcyclodex-
trin and 7-cyclodextrin on sanguinarine
production in the suspension cultures of
California poppy.(High producing medi-
um:BS)
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Fig. 7. The effect of fcyclodextrin (1.5%) added
at various culture times on total alkaloid
production in the suspension cultures of
California poppy.(BS medium)
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Fig. 8. The effect of Acyclodextrin (1.5%) added
at various culture times on cell growth in
the suspension cultures of California
poppy.(B5 medium)
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producing medium : B5)
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