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The induction of calli from tissues of a grape, Vitis hybrid, and their suspension cultures were
performed and various factors were investigated on cell growth and anthocyanin production. It was
shown that light intensity and inorganic nitrogen concentration played an important role on anthocya-
nin production. The contents of anthocyanin produced under 10,000 Iux light irradiation were about
twice as much as under the dark. The reduction of inorganic nitrogen concentration of MS medium
to one to twenty brought about the increase of approximately five to six-fold in total anthocyanin
or sixteenfold in anthocyanin content per dry cell weight and addition of nitrate only as inorganic
nitrogen source was shown to be the best for anthocyanin production. Miller medium and Gamborg
medium were suitable for the anthocyanin production, as well as high concentrations of Co2+ and
Fel+. And high yield of 40mg anthocyanins per 200ml flask was obtained by two stage culture us-
ing MS medium for the first stage and the modified MS medium for the second stage.

25AE B/ ol ANAAIEF & (1-3),
, ZARE(7), M4(8-10)
AAEAY AZufeks B3 oHEAEA
L 233 A4S AW gl

Misawa(4), Tabata(1l) 52 AMulAEe F&
o| kR ALALE-S TiEF AAlshE AlE AlZvoke] o
= zAsldEdl  Catharanthus roseus 7t ABAFsHE
ajmalicine 3 serpentine & ¥|AEMh Z47h 3wl
1.5 o8 Aadstelch,  Nicotiana tabacum &2
HE]9] nicotine % ubiquinone-10-& 77+ 1.5+,
60 W15, Coptis japonica 7} A= berberine &
7%= < 114, Dioscorea sp. 2} diosgenin-< 1.3

2=

]

o

o =

v,  Panax ginseng 9l gin*noside—‘& 6w, Lith-
ospermum erythrorhizon @ shikonin & <f 10wW&
AR 4 gle] AlZufopol ofdlwd A FxHct m
gago] o)A raE e AB4te]l shEsidhe A

2

Key words: Vitis, cell culture, anthocyanin
*Corresponding author

257

Z3 3 Q) Al 4 0]

% naphthoquinone #|

= W49l
shikonin & olw] F3tsle] g AAelti(12), &
B X0 (8961)- 4 F Sofl glojA] WolHA, ek, ot

O

A4 £ol olfz alal GAALel A5 Fo
SeA Adzel DY Dol FolAT Yk o

2 @7A Akg U gv AE AZuicked o
Adda, aFolME +84 A Ascl anth

ocyanin & BAHE of 2] AdFAEo] ofdle] HEEH]
Vitis sp.(13, 14), Haplopappus gracilis (16), Daucus
carota (17), Zea mays(18)9) callus = HA vl gl
25} anthocyanin& A4tshe Aoz ¥msii gl
k. a2} o5 slokdl £ & anthocyanin £ AJ4FSH
L B AAow o2 A, Az
anthocyanin A34beko] AujAlEe] AGro AHode
FAAL ok glek, AA Vitis sp. o 7S A4

o

2o Az #9939 anthocyanin F#H-E 106 mg/g

=

=3



258

(10.6%) el Basted wjokA e 24 ok 1/2 A=
ubol]l AAbIA] Eahgivh(14, 15), wekd B Tl
e T A Zejeks B3 anthocyanin AAHE9]
F4E FHoz AZASE W anthocyanin A4 el
u| A 2HF AAEY Gkl Bl RALsch

HE 2wy

Callus 8] & U B

Vitis hybrid(V. lncecumii X V. labruscaX V.
vinifera) X (V. vinifera X V. vinifera)), 993 ol
Bailey Alicante A ¢l &g Tz F29] o) = 1
2258 callus g F=3g9ch. 95% ethanol ofl A
3027, §3F5 94 5% 1.5% <3 antiformin &N
oA 1082 AAAA 4TS Y F 2T FFF
2 33 AAHsla #Hwddlt size 2 #e} Murashige-
Skoog (MS) #7144 (19), HCI(1.0 mg/1),
myo-inositol (100 mg/f) =8l & sucrose(30g/l) %

thiamine -

T 7R AlE AARzRAIARA 24D
(0.05mg/l), kinetin(0.2mg/l)¥ 7} g 0.5%
agar medium ol A48l ol AL 3 Al o]

el oA ok 2-4F

7k wjoksle] A g u; v Al o]
callus & =3, =4 calusw 25 A2
2 A9 wlx]o] o]Alsle] Alchulokstoich, o ul
ok izl 10mi g 92 $21 A8 == 0ml S

<+ 200mi ARZFehede] callusE AHF 3
30CelA S8Rl (170 rpm) st 25 A L
<

g
307
2 Adiekstdet, ASHE 10-15% (v/v) HeH
ol wa} F34% 35 (NEC FL-40SD) & |83}
of wfosloich,

Anthocyanin 2] £& % H

1597 wiokg wiekAlEE 1%  hydrochloric
methanol & Ao 330 ZAH 247t Z<} 22
sho] o] #HerlS 500rpm o YAEE s o 4
% 9 & Spectrophotometer (Shimadzu UV-260) 2
525nmollA Y FF 55 =A3Fe cyanidin-3-mono-
glucoside ol EFFAlol ¢35}e anthocyanin &
e AAsloch(14),

Mz Mgz &3

A wfokd ZE= Toyo No.2 filter 2 o 3}3}0]
fresh weight & FA891, dry weight+ {33
vl 22 80°C9 drying oven |4l overnight A1 7
ZA st o},

Kor. J. Appl. Microbiol. Biveng

M /o

/0

—
=
I
o
—
<

o
™
7
o o)

\

b
£~
T
L
W

(3]
[

Anthocyanin (% per dry wt)
= =
o -
T

Total anthocyanin (mg/flask)
r-N
.\
Cell growth (g/flask)

1

Dark 500 1,000 3,000 10,000
Light intensity (lux)

r

Fig. 1. Effect of illumination on anthocyanin forma-
tion and cell growth.

m: Total anthocyanin, O:cell growth,

®: anthocyanin content (% per dry wt.)
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Fig. 2. Cell growth and anthocyanin production curve

under decreased inorganic nitrogen concentration.
0; Cell growth at 6x102M, e;Total anthocyanin at
6x10-2M, A ; Cell growth at 3x10-3M, 4 ; Total anthocya-
nin at 3x10-3M

Table 1. Effect of ammonium and nitrate on anthocya-
nin formation under darkness or illumination.

Under darkness

Ratio of . ., Total Anthocyanin
. Cell yield .

ammonium to (g/flask) anthocyanin content

nitrate BILAS5) (mgiflask)  per dry wt.(%)
1:0 1.07 2.40 4.49
2:1 1.92 6.83 7.11
1:1 2.03 9.16 9.02
1:2 2.35 8.74 7.44
0:1 2.67 12.18 9.12

Under- ifumination (10,000 lux)

Ratio o.f Cell yield Total ) Anthocyanin

ammonium to (g/flask) anthocyanin content

nitrate grilask (mg/flask)  per dry wt.(%)
1:0 0.96 2.77 5.77
2:1 1.75 9.37 10.73
1:1 1.87 14.42 15.42
1:2 1.92 14.91 14.58
0:1 1.70 15.52 18.22
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Fig. 3. Effect of cobalt and ferrous concentration on
anthocyanin formation.
m: Total anthocyanin, O: Cell growth
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Fig. 4. Effect of various synthetic media on anthocya-
nin formation and cell growth.
@ : Total anthocyanin, 0: Cell growth
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Fig. 5. Time course of sugar and inorganic nitrogen
consumption by cultured Vitis cells.
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0; Residual ammonium

®; Residual nitrate

o; Residual sucrose

a; Residual glucose

%; pH



Vol. 17, No. 3
|
8 I : ./r"* 40 g
t w
1 ]
S 6 | e 130 &
& | £
=
§4T %—v/“ 120 §
f
- /i 2
) S -
o 2 / : 410 <
0" I.—o/ E
1 &
5 10 15 20

Culture time (days)

Fig. 6. Cell growth and anthocyanin production curve
through two-stage cultivation. Dotted line indicate the
point of transfer to the second-stage.

0; Cell mass, @; Total anthocyanin
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