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d—k—/ F (Coffea arabica L.) IZZEHBOKELF KT U >
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a—t—/ % (Coffea arabica L.) EFEMIEIE, 7TV vT7rhuad FTHE2h 724V BXOFA T

S VEREREL, F0O T0~90% ZiHoicii Uiz,

HT 24 VEEBIIA—F Y VOBRICL - TEES

221+, 38-indole butyric acid ; 2mg/l, kinetin; 0.1mg/l Z&%> MS EAkEH B2K ¥E#h) B80T
KTHY, KT 43. 1 mg/fask, Bt O BE L 181mg/l THo7z. TUVFVEEANVY Y LS VTEE
BEM LB 4REE CEETRETHY, COBSRKREEME UTHW 2,4-D; 1mg/l, kinetin;
0.1mg/l Z&T> MS HAHEM (DK ) T4RECRbBVEEEEZR UL,

1. #& B

a—kt—/ % (Coffea arabica L.) &, 7 H *%
(Rubiaceae) ICB T 2 HEARD 2 WVIINEROERE TH
H, ZOBRFHLAEING I —b —FHANCEED
EBOBITFRETH . 3 — b —dic3EEEERSE L
TAYvyFhal RCHLIANT7 =4 vEBLUFA T
T UNEEN, 7 A VITEAEE FEROOREES
FOBOLDIERE, 747 v viddh, FROERE
~Y

a—b—/) FCXB in vitro DAT =4 VOEER
19724F, Keller &V [tk » THEINIDZ D E L
T, EREMmOEMESE T ) v Tvh el FEER
OED, R+ L RARIBIC X B EESREY ENREIN
TW5.

—F, WEMICH U TRENEL, ®ABINCEEE
YRR X » CTHBEEZT I BE, EEMMRICXI S
ERAENERNTH L. EYEEMROBREEELT
i, TAEVEBHVYY LAOF VE —RIT X B EEEE
{hERE PRI TEY, BEElyr vEEERz Ay
7eaF4 ) vy abaFTi vy O ERESBRIEYY, BEE
b7 +7 7= v BRI LS ~vRY v OEEAEES
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FNERICETR T 2 oSV EMiao T, EE/bi
fic & 28 AWK OBERAEREOMITCE LICHEZRTS
3. Ffe, TAFVEBICK BEEBR, BEEEREo@E
R ing, BEREYOER QLD WIRFEEEL
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Uirl, dsveEvOBEORNSEEREOH 7 = 4
VEBIKIETEE I ONTIR 2,4-D & NAA Ol
BORBHLP M, Oz : —Fv v EOREIZONWT
FLiwmbTwiw., 3ok, EEEREOEHDREE
KON TOME S IR TR,
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EDIYDEBIATO—-BRELT, 3 —t—/ FHEE
MlRO7Y vrvhad FEECRIEZTEEL —Fv Y
DEE, WO TNVEVYBANY Y AP N X > TEFE
BEEL LR ORRAREROE &I B 2 A0k
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2. MEBLUAFE
(1) HEREEEER

N7 4 B Coffea arabica L. DFEF-% 10% 435 V¥
B OBIICTRE L, BEREZROV/CREEICYRT
L7z, T @8 % Murashige and Skoog FEARZEH™”



(MS EA&EH) 1T 2,4-D 1 mg/l, kinetin (K) 0.1 mg/?,
v o 3%, ¥R 0.9% % &k (B DK ¥th)
WBELT 25°C, BATIcTH VA AR E L. DB, H
URBESHTIEMCE MR LTELNIGRO LV
ZER7z (CA-1 ).

AV ¥RV TEOREOHERT D O OEFFLELD
YR *ABEOEMTHEE LIz v 2 (CA-2 ) KD
THigra L.

AHXDERBRTIE, CA-1 BXU CA-2 DRI H IV
AFEB, FNENRIEBLIU2ERBBLICLDTH
5.
(2) BEHE
B3, REOL—*v v, Vall 3%, K0.1mg//
AT MSEREHER Y, ER 1/ O=A7 7231
250 ml ME L. A —F ¥ v icid, Il-naphthylacetic
acid (NAA); 1 mg/l (NK ), 3-indolebutyric acid
(IBA) ; 2mg/l (B2 K b)), 8-indoleacetic acid
(IAA); 1mg/l (IK B#1) 8L 2,4-D; 1mg/l (DK
i) ROV CoEMmicESEEY 15~20g BE
L, 76 strokes/min O L ¥ 7w ¥ —H—itT 25°C,
BT T 3 BRIIREIE R R T »7c. £ 4 -3 —RERRICD
VT, EBREEEGI~4BCEIC Sml TOREME Y
vrEY vy U

(3) HEEMAROIHE

EERTH A vy THRZEBERUSEES S U
WARZAE L. MR EEZRELEREZHEL
7o, BRELRIC DV TREREI DWTEE L.

(4) AV vTruhed FOERE

RO 7 ) vTh a4 FRUTO®RETHEL
fo. BUEELR L/CMlRERIRE 2.5g %Y 100ml @
MeOH T 3R 3 HLEN L7z, B ohichhlidt g
BEL 100ml OAICEE Licd B, CHCle 100ml T
1[E, 50ml T4 ol Lz, Bohic CHLCL BaE
BL70BEC MeOH IiEfEL, WFIEEEL LT 4
749 vEEML HPLC icTEE L.

RO Y yTh e FIEDOTR, BEEEL
7o 1ml 2RO REERELINAZZ0D% ¥ HPLC
Fr—Y LERL.

FEICHERLeH 5 403 Unicill QC18 (27 vl
K. K., 5yum, 7.6¢6x300mm), FEFIIHE 1. 5ml/
min @ 40% MeOH /K¥EH 2Rz, #lid U. V. 254
nm 2T, CHROMATOPAC C-R3A (& EEIfERR
K.K) ZEw, ZHAREBERECTER L.

(5) HRoBEE/bREEEY

DK kB 1 EMAEEL/RD S b 20~34
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Ay Y2 DRESOMBREHER S —VicT 5ml 8
D, vakE3gBEatr 4% TF VEEF MY U LKIBK
100ml (BB Uiz, AEEWNE 2mm OREHELTO.1
M CaCle KIEHEPICTE T L, EER Smm O E— RO
BE/iEEEc. DK i TEE/LIRORIEES
40 BRTY, SEREMICEWENBRE UL ERT
CIMRUTARETTERELL.

BEELEEICOVTIE, FIEELSH T 147rpm O
B2 ) =Y —h—EROERE 250ml 2 AN
500 ml RO=H7 5 2 2 TiT-7c. #ERMlEkiciz CA
-1 BRERW.

3. EREEER

(1) #—FvroRESMEOBREBLUS) V7

Vhw4 FOEERRKIZTEE

CA-1 HBXU CA-2 BROBEBLU A 7 o4 Vi
EBEEEA —+ v v & kinetin 0. 1mg/l 24t MS
E#c otk L (Fig. 1).

BREICKIZTEEIC DT, DK BT mfiag
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TH5.

B2K ¥#iTid DK ¥ o RICHRERL B Eh -7z
(CA-1) A3, AEHTIMRBRATETS DRESMT
B, PR 2BoE Tl CA-1 BDREHs CA-2
HOZNIOBNSDTH -7, CHIDOTIIBICH
DEREIZTTIEL, B RFEERD DI LT & 7B
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Fig. 1. Effects of auxins on the growth and the
purine alkaloids production in Coffea
arabica cells suspension culture.

Cells (15-20g) were inoculated into
250 ml of the medium and cultured for
3 weeks at 25°C in the dark, shaking
at 76 strokes/min.
Growth ratio

_dry wt. of harvested cells

_dry wt. of inoculated cells
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DEN (CA-1; 34F, CA-2; 24F) OEEIEZI LN
5.

—77, NK s ko IK E#Tid CA-1 BRDOKE
W bR 2 BOEBI D EL 7. Th b bHRATHE
ZEWMTH D, MROBENEEKRTRICEETS -
7.

A7 =4 VEERICDVWTIE, B2K BHTHIE L
CA-1 ¥ T 43. 1 mg/flask (Ephrp 31. 7 mg/flask & fifE
W 11. 4 mg/flask O&EF), EHROBEE 181 mg/l T%
hZEnBERKERLI. ChicRiNT NK BEHTE L,
DK #ibTilvTh b 16 UTOETH 7. 74
TolVOEERNY 7 A4 vOEERICH L TERIC
IDINDREGENH 7 =4 ¥ OBIEKTH D EPHIT
Rk EEbns.

HERAD T Y v T a4 FOSERIC DV THET
BEHT 24V BEEERD T0~90%, 74783 VT
1 90% Dl EpsfEigstic i Eh Ty,

BT A VEEERMTHS B2K e NK ki
EDXSICHMREB AT ) Icdics 4 L3 - 2ERE
77 (Fig. 2).

CORERMPD, BE 1T HEICH 7 =4 VEERSH
L7z, b h, NK TR T B2K i
E0HhT7 =4 VEEENSL, Bl 21 HEDET—
EEl-fcclicl, B2K ¥iiTid 25 HRAEE T
HeEE Hsfkdr L7c.
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Fig. 2. The increase of caffeine production in
NK and B2K media in Coffea arabica
cell suspension culture.
Cells were cultured in 250 ml of NK
(®) and B2K (A) media for 34 days.
Aliquot (3ml) of each medium was
sampled every 2 or 3 days.

OB, THREEORS B IUCHOXISEEEO
RTRIRICERINICEHFEI N T 3P, Fig. 1 »

5, WiloRERIE IBA 24 B2K ¥#iTid DK
BTN TENVERR L, chicd L NAA %
&1 NK B3, &< iz CA-1 HOBAmD TEM
o7, LEd->T, B2K B#TR NK 5k v &
FRDEFED EE DL £ ORI Lo Mg A 7 = 4 ~
BHE LUlciowic, REOCAHET ZEBHNE AEED
BT EEBELZDONS.

PIEOWEEND, 2,4-Dhood —+v v icEL S
T ET, WROBRERBIUH 7 =4 v OEERICEN
MR, HROKRERRBELRLZ—FTH 7 =24 VE
EENEINT A E0HA D, RERIZ B2K B
WTHERTH 7. T OEMBRRSRAETD 505
HRORENHEHEFTHY, B 7 =4 VEESREE
BB L. THRDD, 74 Y OEEITA,
2,4-D B EHROERENRIF TRV, o4 —+v
v EDIIREMNREFL IBA B8EZTH 5.

—F, AT 24 VIZA ML RLAYTH B EBEIN
TWAY. Fibb, MET Hs0iERToEN IR
EORBEEETH 7 =4 vOEENREIN. Lz
K- T, DK HHTHRAIN TS MEN 2,4-D 24
FROEHICEE SN S T EREEMIIC & > THERF
KA MLRERD, RBHEMKEEDEIEBLUA 7
=4 VOEESKEISEEbS. IBA 7 IAA, NAA
L0 bHROREICHRIESTH Y, FLOBERICE
ZHHEBENCDO BB RRELRBO N 7 21 ¥
EEBALNIZEELLNS.

(2) EEMMEBTBITEFY) v 7aso FOERE

B2 — b —/ FHEERIC X 5 ZIRREESOE
B RITT 4 —F ¥V VORI DT b .

TUFVBANT T LS VRICEERE LT —E—
J FESEMPEIE, AR EHBT B SREAVNE L,
HRORFRICSBEZAUEENEELTO 72D, il
BAROWE, REEM, HEHES O S icER L
U2 F eSS 5. '

Z CTHEE/RE DK B orpEssk, KB
KB L 4 REETHRL, 4 REOHIRKNB IR
CEDEMTHEINZ Y vy T el FEZHEIEL
7z.

NK, B2K, IK BRI LbDR2RETTAH
7 =4 VEEESENT 505, SKREMEHCO TR LR
D7z (Fig. 3).
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Hizip-tc DK B TR LCES, 4REBTTHE
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Fig. 3. Effects of auxins and subcultures on the

purine alkaloids production in Coffea
arabica immobilized cells.

The immobilized cells were subcultured
every 3 weeks. Purine alkaloids in the
medium after each subculture and in
the immobilized cells after the 4th one
were measured.

EBNEMUET. A7 24 VEEBOMRKICLZE
i3, kRO &> 2,4-D okinofh, &< DK i
HICBOTRAEEDEIMCEES Ave v EildZ O
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TNEVBEANY Y LFNVITE > TEFBEE L2
— b — FEEMEL, DK EHCRRTETHD, »
7 =4 VEERRE 2REJBEBENEVEEZSRL, 48
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ORIFIC LB 7Y vivhud FOEMOBERAEREDT
el R R LT 5.

BE{ha -t —/ FHEEHRICBNT7 723400
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CEBLU I REOHBRENSDIED -7 LR LT
WA ERbNB.
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Summary

Effects of Auxins and Immobilization on Growth and Purine Alkaloids
Production in Coffee (Coffea arabica L.) Cell Suspension Culture

Tsutomu FURUYA, Yutaka ORIHARA, Kenji KOoGE and Yumiko Tsuba

School of Pharmaceutical Sciences, Kitasato University, Minato-ku, Tokyo 108, Japan

Caffeine production of coffee (Coffea arabica L.) cell suspension culture was affected by auxins
(IAA, IBA, NAA and 2,4-D) in the MS basal media supplemented with 0.1mg// kinetin and 3%
sucrose, and the maximum production (131 mg/l) was observed in B2 K medium (IBA ; 2 mg/l), while
theobromine was not affected. When the cells were entrapped with Ca-alginate and cultured in
DK medium (2,4-D; 1mg/l), the maximum caffeine production was observed in the 4th subculture.



