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The suspension cultures of Mentha piperita produce menthol which has very low solubility in water due to its hydrophobicity.
This can be considered as a factor for its low production in the suspension cultures. Cyclodextrin has the hydrophobic cavity
inside the molecule in which menthol can be captured and allow to form a stable complex. The suspension culture of Mentha

oiperta showed 70% higher production enhancement in the medium containing

1.5%{w/v) B -cyclodextrin than the control. B

~cyclodextrin had no adverse effect on the cell growth and showed the best result among « -, B~ and 7 -cyclodextrins tested in

terms of menthol production.

We demonstrated that 8 -cyclodextrin can be used to enhance the production of menthol in the

suspension cultures by capturing hydrophobic menthol into the cavity of cyclodextrin molecules.

Key Words : Plant cell cultures, Cyclodextrin, Mentha piperita, Menthol
AN B go} B - Al FAo| Atz ew, s FHAN FAEE
oA w @& Aaegst 2eEAHel AAEe HFo] uhe
Peppermints thd Aol A2 fys 2v) 98 Bad 5 =4 yedd olelg oy EAEL HEME HH°k7l%° o]
Ao A ARE D ot} Az Z7] Tol oF 19%9] A Yol gato] A 2Ug diF Adetele TR YoM Yeue
2450) glosl 1 9 50%: menthol HFoln 10%% gubdel g axolth AL wigel A FHE AA 5
menthone 22 745914 itk Menthole 25, AeAZ 2 A A2 S dF Asketed doid e o BE B¢
o] m oollg EEF S U] Yal AHEEnE ZTYL u ZHYAHZAo] wiA A BbEE ez EAad, W A
23 oNZo) HAHT HBHRE Zo] AHRE T Qo] U Frz AdEde s s RREdo] JREE Tl
297} 278 Q= okgARotk]l). WebA mentholdl A% Halge) weh FRAY o dAeER *@Xdi}% a7 #iA
AT wore] o ARzt wmA ol AYHm glo AN E FE7t of$ ke glejth ayEE ofd wAE
menthol®] & g3 EA 3 Botadoz <lsf A& H]i' Hagtetr] A8 AL widA] ALEF, A, silicon F
joyo] o]& AAAo] wrol &) menthold) TF& AH Au) A 5L Hrlsted v dste ARsh AgEH $u2-4),
o] o8 olZojx 1 ¢lth Menthold W% ABMIL 23 AAZ o5 e AF AX wioko Ry 23 diabEe] AN
QALE AT nhakA 2 E57) o 2 Az AT W & S FYA7ed ol &5 R Utk 18 ofF W AE A4
A AL ME oz wjEEn) Ea wagel AN o 2 of &A% FAY 2344¢ Melg HAZ FER Ho U2 A
At 1982 menthol® F49 ol famst WAl 2¢ el 2ol dadtra d4He] gk Cyclodextring

+ Corresponding Author : Dept. of Chemical Engineering,
College of Engineering, Kangwon National University,
Chunchon, Kangwon 200-701, Korea

el : 0361-250-6335, Fax : 0361-56-3566

E-mail : ghcho@cc.kangwon.ac.kr

26

ATNFA ZAZAe AN 33 A4 F ALY 43 2
248 o)A 93 Californica poppy HE djoke] #H7t
A sanguinarine®} A4H4-S Hi 408] F7HAH

B A7 A E molecular capsulelzt 22 cyclodextrin
(Figure 1)& o838} peppermint?] #HE wjoolA AL



Lim C.-H., Production Enhancement in Suspension Cultures Using Cyclodextrin 27

Menthol
Secondary hydroxyl
Hydrophobic group
Hydrophillic Primary hydroxly
group

Figure 1. Schematic representation of cyclodextrnin and stru-
cture of menthol.
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Figure 2. Cell growth curves in the suspension cultures of
peppermint.
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Figure 3. The effect of A -cyclodextrin(0, 05, 1.0, 1.5, 2.0%
© w/v) on the menthol production in suspension cultures of
peppermint. con, b-0.5, b-1.0 and b-2.0 represent for 0, 0.
5 1.0, 15 and 20% w/v of B -cyclodextrin, respectively.
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Figure 4. The effect of @ -cyclodextrin, 2 -cyclodextrin and
y —cyclodextrin on menthol production in 9 day old suspe-
nsion cultures of peppermint.
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Figure 5. Comparison of the cell growth patterns between
the control and B -cyclodextrin{1.5% w/v) added cultures.



Lim C.-H., Production Enhancement in Suspension Cultures Using Cyclodextrin 29

S EH) 2ol Al yeast extract(100mg/L)2} cyclodextrin(1.5%{(w/v))

of H7loll thst ot

z239 o-, B-, 7y -cyclodextrin 1.5%(w/v)E 7+ A,
227 7o yeast extract®E 100mg/LE7F 8 Z{con-Y),
8 -cyclodextrin 15% (w/v)$} veast extract 100mg/LE &4
H7bst A(beta-Y)e menthol S Figure 60 UERRSL
th Yeast extract?} elicitor241 peppermint ME2 S ER %
of njxjE HaS dolr7]l A yeast extractE ¥ AA
"o AA3(9) Lin-Staba®Ae] 100mg/LE #H7lele
ARR3HTh o|2)dh veast extractd o] €3 elicitord H7be
Ygutd oz AL AFHTE 22} EH*H}%Q] PG £3187)
9Jatel A Y HEATY F wjekz o] wap AT
AE A F%E vAE 712& BasoA doi10). 18
B AFA elicitordl AH82 menthol AAtelly= F3dE A
o) u]xx 23dn MEY Aol & FTUHE AoZ deiwth
Figure 604 & & ¢1%0°] B -cyclodextrin 15%(w/v)& #7}
& Aol hERFET ¢ 1799 menthole] HAHE FUE H
th B-cyclodextrin® yeast extractZ 37 A7lg AL dix
TR oF 1392 menthol?] #iHd FUE BHHoU, 8-
cyclodextrin 1.5%(w/v)7t 713 wjz|ofAle] Alatayce 3
& okg AAE ¢ 4 gldidh ol ANE FEE 2 W
2 Ao A f-cyclodextring wjAjo] Ariste] Atgale R
peppermintAl £ ¢ A% 2 menthole] A4t digld 25 djz
TR 488 4 5 AU

jS)

Relative menthol
Concentration

CON-Y

1o 10
= =
=) =
5 B
<,

Cultures of various Treatments

GAMMALS
BETAL5-Y

Figure 6. The effect of «-, A-, 7 -cyclodextrin{l.5%:w/v)
and yeast extract (100mg/L) on menthol production in 9 day
old suspension cujtures of peppermint. con: control, ALPHA
15 15% of a-cyclodextrin added in liquid medium, BETALS5:
1.5% of B -cyclodextrin added in liquid medium, GAMMAL
5 15% of 7 -cyclodextrin added in liquid medium, CON-
Y: Yeast extract added in liquid medium, BETAL5-Y: 1.
5% of B -cyclodextrin and yeast extract added in liquid me
dium.
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