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An understanding of the relationship between the growth cycle and the accumula-
tion of secondary metabolites is essential for optimum exploitation of plant cell
cultures as sources of pharmaceuticals, such as plant alkaloids. The relatively
few studies which have been undertaken indicate, in general, that maximum accumu-
lation of secondary products occurs when the growth rate decreases (Yeoman et al
1980). However, in some instances, growth and alkaloid production parallel each
other (Hinz and Zenk, 1981) whilst in others maximum accumulation of alkaloids
occurs early in the linear growth phase and then the levels drop sharply as the
alkaloids are further metabolised (Berlin et al, 1983).
High alkaloid yielding cultures of Ailanthus altissima (Mill,) Swingle, have been
maintained in our laboratories for 3 years and are being used as a model system
to study alkaloid production in cell cultures (Anderson et al, 1983). A time-
course experiment has been carried out using 6 month old suspension cultures in
order to establish the relationship between growth and alkaloid production.
Homogenous suspensions, consisting of fine cells and small aggregates, were fil-
tered aseptically and the cells distributed into flasks containing 40 ml medium,
giving an initial inoculum of 3g fresh weight per flask. Flasks were harvested
on alternate days throughout the growth cycle, the cells were filtered from the
medium and their fresh weight determined. Alkaloids were extracted from the
cells with methanol, further purified using Extrelut columns and analysed quanti-
tatively by HPLC (Anderson et al, 1983). The growth characteristics and the
pattern of alkaloid accumulation for A.
Time course of the fresh weight ong 1- methoxycanthin - altissima suspension cultures are shown
Z:E:Kmummnmégmgﬂgwwwmm in figure 1. The growth cycle is char-
acterised by a significantly long lag
207 /\iﬁm phase (14 days) and a short exponential

growth phase (4 days). There follows a
long linear growth phase of 10 days
before the cells enter the stationary
phase. From day 14 until day 22 the
total alkaloid content remains the same
but the yield of alkaloid per gram
fresh weight of cells falls dramatically
from 285 to 53ag/g f.wt., as the growth
increases rapidly. The short period
from day 22 to day 28 is characterised
by rapid production of the major alka-
P S N loid, l-methoxy-canthin-6-one. During
Days this stage, the growth rate is deceler-
ating at the end of the growth phase and
there appears to be a switch away from primary towards secondary metabolism. The
alkaloid levels reach a maximum at day 28 as the cells enter the stationary phase.
Harvesting the batch cultures at this stage would ensure optimum yield of 64mgI‘1
Per cycle of l-methoxycanthin-6-one from these cultures. The yield of alkaloid
Per g f.wt. of the final biomass is equivalent to that of the initial inoculum
and high alkaloid levels are maintained in these cultures.
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