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A~~~~b~rei~c acid (GAS1 inhibits amaran@it~ synthesis whereas the growth retardant, phosphon D, en- 
hances pigment levels in A.~~&utus seed&s exposed to light. No effect was observed on chlvrophyll and carotenoid 
synthesis. Radioactive tyrosine and DQPA were incorporated into arn~n~~n. The specific activity of amaranthin 
synthesised in the presence of “4C-tyrosine or I%!-DOPA in seedlings treated with GA, is higher than water controls. 
The specifii activity of pigment from phosphon D treated tissui? is relatively low. GA3 treated tissue has lower active 
tyrosine and DOPA pools compared to phosp~on treated seedlings. Tyrvsine and DOPA-vxidase activity increases in 
GA, treated and H,O control seedlings exposed to light. Kinetin st~rn~at~ the synthesis of amaranths in dark-grown 
seedlings and this & not overcome by ~ul~neo~ GA, application. Rark-grown seedlings treated with different 
k&tin concentrations and incubated in 14Ctyrvsine synthesise radioactive amaranthin of similar specific activity. 
Kinetin treatment of dark-grown seedlings brings about an increased tyrosine and DOPA-oxidase activity. The results 
indicate that GAS cvntrols the production and/or availability of tyrosine whereas kinetin can mimic light treatment 
and controls the utili~~ion of tyrosint: probably by bringing about tbe synthesis or activation of tyrosine and DOPA- 
oxida3e protein. 

cln8uraiUhtr.s ~W&CUS L., in common with most members 
of the Centrospermae, contains a betacyanin pigment 
am~anthin which replaces the anth~ya~~s of other 
Angiosperm orders [I]. A~~~~~~~s seedlings produce 
a~~~ in response to light [2,3] or, in the dark, in 
the presence of kin&in 13-41 and its production appears 
to be dependent on active protein sabers [6]. The 
control of pigment synthesis is complex since gibber&ins 
may be involved, exogenous GAS, for example, i~biti~~ 
su~t~ti~y the productiot4 of anon [?]. This 
inhibitory response provides a rapid sensitive bioassay 
for GA, and GA7 [S]. Low GA levels in A~~~~~ 
seedlings induced by treatmnt with growth retartits 
(CCC, AM0 1618 and ~ho~phon 0) show a marked 
‘increase in pigment content [9]. The experiments re- 
ported here have been designed to ascertain the role of 
GA, and kinin control in betacyanin synthesis. 

GibbereKe acid (GA3 at 2.4 x I@ M i&bits 
amaranthin production by 8s much as 50 % in wedlings 
grown in the dark for 2 days and the given a 24 hr tight 
treatment. The growth retardant, phosphvn D, on the 
other hand, promotes pigment levels by up to 30%. 
Phvsphon D and GA, in combination produces similar 
Ltweis of pigment ELS found in GA, treated seedlings 
(Table 1). Phospbon D and GA, have no e&t on the 
photosynthetic pigments, chlorophyll and carotenvid 
at the concentrations used in these experiments (Table 
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1 

Ph&ihon II ’ 
15 x 10-6&n 

GA, 4 Phos&vn D 140 1% 160 

See& were germinated in 4 ml test solution for 2 days in the 
dark, transferred to the light for 24 hr and the levels of pigment L 
the seedrings measured. 

Tablt? 2. The ekt of GAS and aromatic pigment preeunsors on 
~~r~t~ production in seedlings uf A, caudatus 

Treatment 
- 

basin 
(as *A water controlf+) 

lIkwAyGi lk-‘M) 141 
3 144 

Seeds were germinated in 4 mi te5t sSution for 2 day% given B 
24 hr tight treatment, after which amaranthin levels WeW 
determined. 
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HOAc). Amaraatbin was eluted in I”/, HOAc, freeze dried, and 
where necessary further purified on columns of Dowex 5OW x 
2 (H*), before counting. 

f4C-tyrosine and DOPA feeding. In all feeding experiments 1 g 
fr. wt seedlings were placed in 10 ml bathing soln (0.01 M Tris/ 
HCl, pH 7.2) containing the appropriate test compound and 
1 $i of either L-tyrosine-14C (U) (2 nmol) or DL-3,4-DOPA- 

214C (19.2 nmol). Incubation was for either 4 or 8 hr in the light 
or for the appropriate period in dark-grown kinetin treated 
seedlings. Radioactive amaranthin was counted by liquid 
scintillation in a Triton X/toluene based scintillant (666ml 
toluene + 334 ml T&on-X 100 + 4 g PPO f 0.2 g POPOP) 
and corrected for quenching. 

Amino acid analysis. Tissue samples were exhaustively extrac- 
ted in hot 80% EiOH and an am&o acid fraction obtained by 
Dassina through ZAocarb 225 IH+) and elutinn in 2N N&OH. 
%otal &ino &ids were deter&in& on an a&no acid an&yser. 

O-~ip~~l: oxygen ox~or~~ctase (EC 1.10.3.1). Enzyme 
pupations for the determination of tyrosine and DOPA 
oxidase activity were prepared from Me&O powders of the 
plant material. Powders were extracted in Pi buffer (O.lM, 
pH 6) and protein separated from amaranthin on columns of 
Sephadex-G25. The enzyme was assayed by following AJT5 
at 30” upon the addition of substrate (1 pm01 L-tyrosine or 
DL-DOPA in a total reaction vol. of 1.1 ml) dopachrome concns 
were calculated using an E value of 3160 [18-j. 
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