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Fig. 1. Representative growth patterns of dark-grown white
callus (A) and red callus (B) grown under continuous
light on NT medium at 287C.

7hEEste] A2 aglyconed $U3 SvlzZ 2491 cellulose
TLCE 83 23 1719 spote] VER} S} wjokA]
Eo A HtEE anthocyanino] 3 289 aglycoped 7HAE
Aoz ¥t Aglyconed £4E 93 cellulose plate®
47} &l (Forestal, Formic, BAW, and nBuOH :2M HCl=1
:1)ell A cyanidin standard9} 37 AAS 23 Y& R =2
2o
%3 aglycone$ 001% methanolic HCl2 £3jA1#H T4
spectrums 2AFSE A¥ 5475 nmol|AY Hughe JehE
BT 5% AICL E7kel 9% A F53H49) ¢)%(265 nm)
Fdol cyanidin stanard®} STt WabA £ PN
AJAHE] & anthocyaning] aglycone cyanidingl-& Holstgoh
& TleRaste] 4 A9 FELL cellulose plate’d
oM 7 ZFEES A AN 23} glucose, galactosest R; -
A7h dASE L, GLC #4491 a-, f-glucose(retention time;
59 min, 7.8 min), a-galactose(5.5 min)7} peak® i}t
A 2452 Ed2 Eoduy AeadM A4EE an-
thocyamn—J F44% cyanidin-glycoside Fejle] Wiz o}
AES FRAE W7 YAME ALFA A7 Basith
e Ej TBA T 4 FEE anthocyanin F3<] A 2to]
o "]°ﬂ Adkg 443 530 nmel A 48
ODZLE Addigon. £3d 4g
Atele] AeiEl vla 7‘]‘“: ARgat 9Tt

29 g 7 A2l T

SEE9 ant
2&Al0] A 2ol AT QEAIOP Ao nHE RS
ZFAFst7] 934 NAA, IBA, 1AA, 24-D7F Z | pM4 #7g



240 Minjoo Kim et al.

o

Fresh WT.(gMlask) O
(4]

1+

Bl | B Iﬁimmmm

1AA NAA  IBA

.OI 1T
Anthocyanin content(C.D./g)&3

Anthocyanin yield{total ©.D.) B

Auxin

Fig. 2. Effects of various auxins on cell growth and an-
thocyanin synthesis in callus cultures of Alnus hirsuta.
Each value represents the mean with standard error from
8 replicate cultures on NT medium with 1 M of different
auxins.
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Fig. 3. Effects of 24-D and BAP concentration on ccll
growth (A), and content (B) and vield (C) of anthocyanin
in callus cultures of Alnus hirsuta. Each value represents
the mean with standard error from 5 replcate cultures.
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Fig. 4. Effects of phosphate concentration on cell growth
(—®—), anthocyanin content per g fresh weight (—O—),
anthocyanin yield (~+%—) on callus cultures of Alnus hir-
suta. Each data is relative value 1o that of control with
5 mM phosphaic.
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Fig. 5. Effects of the type of nitrogen source on cell gro-
wth (—@—), anthocyanin content per g fresh weight
(—O~). anthocyanin yield (— —) on callus cultures of
Alnus hirsuta. Each data is relative value.to that of control
with 66% NO;™.
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Table 1. Compositional effects of callus induction medium and modified anthocyanin producing medium on anthocyanin

production
. éomposition Results
Medium
24-D/BAP  Phophate NO:;™ in Other  Fresh weight Anthocyanin  Anthocyanin
(UM) (mM) N source compounds  (g/flask) content yield
(%) (0.D./g) (total O.D))
Callus induction
medium 25/0 5.0 66 MS¢, NT* 530 6.52 34.56
Modified anthocyanin
producing medium 1.0/0.1 25 80 MS?. NT* 416 849 3532

“MS, Modified Murashige and Skoog’s medium (1962); "NT, Nagata and Takebe’s medium(197])
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Anthocyanin Productioin from Culture of Alnus hirsuta Callus
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ABSTRACT

Callus tissues derived from protoplast of Alnus hirsuta were shown to produce red pigments
under the continuous light. The R4 cell line with high yield of the pigments was selected.
One of the red pigments was identified as anthocyanin; glucose and galactose as sugar moiety
and cyandin as aglycone, by spectroscopic analysis, cellulose TLC and GLC. Both callus
growth and anthocyanin accumulation were remarkably stimulated by 2,4-D. The highest antho-
cyanin yield was observed when 1 uM 2,4-D in combination with 0.1 yM BAP was supplemen-
ted to the culture medium. In case of inorganic salts, anthocyanin yield was enhenced by
reducing concentration of phosphate from 5.0 mM to 2.5 mM and by increasing the ratio
of NO;™ type to 80% for total nitrogen source.
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