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Effect of Light on Production of Anthocyanin and Betacyanin
Through Cell Suspension Culture Systems in
Vitis vinifera L. and Phytolacca americana L.
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The effects of light on the production of anthocyanin and betacyanin in cell suspension cultures of Vitis vinifera and
Phytolacca americana were investigated. The cell growth of V. vinifera was little affected by exposure to light, but that of P
americana was markedly increased by light than in the dark. In suspension cultures of V. vinifera maximum accumulation
of anthocyanin was observed during the stationary phase in continuous light. By contrast, in suspension cultures of P
americana, accumulation of betacyanin occured in parallel with cell division which showed two peaks after 4 days and 8
days of culture in continuous light, whereas in continuous dark, accumulation of anthocyanin and betacyanin did not
occured. However, treatment of light interrupting for 1, 12, and 24 h after 4 days in cell suspension cultures of V. vinifera
showed a slight anthocyanin accumulation, but after 8 days of culture remarkably accumulated by light interrupting for
more than 12 h. In cultures of P. americana, the light treatment was more effective at 4th day than at 7th day after culture,
but betacyanin accumulation was decreased again in the dark after light treatment. These results indicate that the
difference of light responses exist between the anthocyanin of V. vinifera and the betacyanin of P, americana through cell
suspension culture systems.
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AZ Autd Aol dg 977t Bel o] FoiX L gl
ot 53], FHZele olE oIXHALY AFANAZY 74
#d F8 Ha(key enzyme) P olo] FAY FHA ¢
A 59 dF7 83 o] FJA L ik (Hirose et al,
1990:; Choi et al, 1993: Ozeki et al, 1993).

AR AL EFT ZFAEO M @l EFFH de
anthocyanin phenylpropanoid #¥AAE AX AP ==
A 42 A, phenylalanine ammonia-lyase(PAL)E A}zto2
sl A3HA cH(Kakegawa et al, 1991). Betacyanin-2-
tyrosineg A FA 2 3l 3,4-dihydroxyphenylalanine
(DOPA)E Ax AAEHE: betalaind] MAZA o]u
tyrosine ammonia-lyase(TAL)¢) ¢]3F go}u)x3l2 p-
coumarate’} AAFF= Ao] B iiH 3L 9)vHSakuda et al,
1986 Scott et al., 1992).

Al EY Azdg S T3 Ao AL A 3
AZA(Z2E, ok, F 5ol & AR 3 3L =
Aoz odeA ¢k (In et al, 1993 Mancinelli, 1990;
Sakuta et al, 1987; Takeda., 1990: Yamakawa et al, 1933).
53], & A4 P4 & JgE T Aoz d8A 9l
&9 anthocyanin® §43 9] 7ol UV-light ¥ phytochrome
] red/far-red®] 7}ub-3-ol &3t triggerz Mo Al 5A 4
713kl & APA ol FrEn 3}(Kakegawa et al,
1991: Mancinelli, 1990; Takeda., 1990). Betacyanin®] 7-$-oj]
glolME Girod 5 (1987) o] red beet cello]A] e 2]%}
betalain A4 F=Z, Nicola 5 (1973) = =gn]9]
Bof|A far-redo] £]8t betaxanthin®] Q34 £31&, 283
Rast 5 (1973)2 betacyanin 2§ &3]l 3le14] phytochrome
< 53 FEN} cAMPY A &7} e BIE 3§
At 2, Yang(1993)2 wlFale]FolM FA g st
A A A —4.-%‘1% Buslgieh aev oA 7kA] AlEe AXE
sehj kAol i AP H4d o AsetA AZe
& % o 7lek 89l gt el AME EEHE
o] @},

+ A anthocyaning st EEA| L9 betacyanin
< At vFAYT AEE gadAM deu)ksidA
MEARZ 9 E3lol] o2 AP FH S AAAHLR ¥
X FAEA, o5 Ao AR d3 Fukg] zpelE
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E= MS 7]2uR)e) 24-D 5x106M H7}9 "l]il]u]]z] 50
mLE 200 mL 417} flaskel] Y32, 3 s 23& Fe
3te] 26°C, A& ZAls}ol| A Alekw o 31w} (110 rpm).
*ﬂ“ﬂ”ﬂ%—: Exs} v|FART BT 7Y 74422 20
’%Z}-“—E}_.iﬂl AA A 50 mLs}, M EZ et 5
(V11 25/ FY) E Fo, 110 ipm o2 bl oFs}bs]

c}.

NENZSO| 27

A 53 E 98 BeIFFA AEY 05 mL A3}
o, 2000 rpmefA 1087 YA Ee st dojxl AAH
pellete]] FEAN(0.7 M sorbitol+driselase 2%+pectriase 0.195)
< A7kt AAE 20 mLe] HEF gk o] E3YE
27°C, 120 rpm®) water shaking incubatorel| A E£E9] 7J-$-¢j]
T 3, "FATE At 27 Arst 4344
£ 2elAzch 2o QAN 10009 WrlHselA
Tatai Eosinophil Counter(Kayagaki Irikakogyo CO., LTD)Z
2459 10 mLe AZ$E BAele) A,

Anthocyanin 2! Betacyanin?| =8

¥ %9 anthocyanin M4 F2£2 A £ 05 mL
£ Asted 9AE (2000 rpm) st AFHE A AT F
1% HCle] £3% methanol-8-¢] 25 mLE H7}ste] AAE
30 mLE %% o2 voltex mix3}g o} o] EFH-E 4°C
Aol 24A17F W MAE FE3 F23 F FHE
(Astnm) S 251515 W] FR21 39 betacyanin] 735
¥ 05 mLe] M ENo] 80% methanols % 7}8}e] 3 mLE
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dAel] A7 1, 12, 4N 74 FEAE & F FA &5
F3de Fg& xchste 26°Cell A bl kstadch(Fig. 1). o
o 2lg 3 w35 (white fluorescent lamp 20W
FL)22 °F 3500 lux®] ZEF vehfglen, dyz2 &
Absl ¢F 35 Watt/m?2 (3500 erg/cm?/sec)t}.

Days after incubation.

Days after incubation
Figure 1. Schematic diagrams of light irradiation at the 4th day
and the 7th days after subculture in the cell cultures of Vitis
vinifera and Phytolacca americana L.
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Figure 2. Effects of continuous light and darkness on the cell growth
and anthocyanin accumulation in cell suspension cultures of V.
vinifera L.
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Figwe 3. Effects of continous light and dark on the cell growth and
betacyanin accumulation in cell suspension cultures of P. americana L.

Figure 4. Cell clusters and a protoplast of P. americana incubated
in different conditions.(a: Darkness for 4 days. b. Light for 4 days:
¢: Betacyanin accumulation after continuous light for 4 days)
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¥ 84A FH 2] ok 0% ol ge] AEst AL AA
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g9, o] Ao A Eu kel oINS betacyanin 53
o] A%F Fale sl A Fvlshe AL Jehge
W(Fig. 3), & A3 A2 HdddME A Aart
FAHA At d5F RABAE AEY FA LG
T3 o2 i FAo] dolyrh F Wik F 444 ¢} 8Y
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timed F31 anthocyanin A48 Ao} o] FojX £x9
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T At FA Eo] g F9] A betacyanin 49|
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= A2 g2dge A 9uid.
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o # F2 AFoME FHT 4249 FAE 24
om 24X F FE AYTANE d5EAG v
FEMA Aavt AAHAHFig 19} Fig 5b). o] AH=2
u)Fo}, TEMFHEE o AR aginge] =L} ot
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Figure 5. Effects of different times of light interrupting on

accumnulation of anthoeyanin during cell suspension culture of Vitis
vinifera L.(a. Light was iradiated for 1, 12, 24h on 4th day after
dark incubation. b. Light irradiated for 1, 12, 24h on 7th day after
dark incubation. c. Effects of different times irradiation on 7.5 days
after dark incubation by one hour light interrupting. Light exposured
one time at 7.5 day, two times at 7.5 day and 7.5 day-+4h, three
times at 7.5 day, 7.5 day+4h and 7.5+24h).
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Figure 6. Effects of light interrupting on betacyanin accumulation
during cell suspension culture of P. americana L.(a. Light was
irradiated for 1, 12 and 24h on 4th day after dark incubation. b.
Light irradiated for 1, 12 and 24h on 7th day after dark
incubation),
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Figure 7. Effects of transfer on betacyanin accumulation which from
light to dark at 2nd, 6th and 8th day during cell suspension culture

of P. americana L.
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