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Abstract: In order to investigate the effects of phenylalanine, tyrosine and tyramine on the growth of Lycoris radiata
suspension cells and the accumulation of alkaloids, the growth quantity of the cells as well as the content of alkaloids in
cells were determined, which were treated with above three kinds of precursors alone and phenylalanine combined with
tyrosine respectively. The results indicate that the addition of phenylalanine alone and addition of phenylalanine on the
basis of tyrosine at high concentration (200 pmol/L) had no significant effect on the growth of Lycoris radiata suspension
cells and the content of alkaloids in cells; whereas tyrosine and tyramine promoted the growth of the cells and alkaloids
accumulation. Treated with tyrosine at high concentration (200 umol/L), the content of alkaloids of the cells was 2.56-fold
higher than that of the control group, the amounts of lycoramine (3.77 mg/g) and galanthamine (4.46 mg/g) were 6.61-fold
and 6.97-fold higher than that of the control group, respectively. When treated with tyramine (200 pmol/L), the amount of
alkaloids in Lycoris radiata suspension cells was 2.63-fold higher than that of the control group, and the amounts of
lycoramine (4.45 mg/g) and galanthamine (5.14 mg/g) were 9.08-fold and 9.18-fold higher than that of the control group,
respectively. The above results demonstrate that adding tyrosine and tyramine in the media significantly promoted the

growth of the Lycoris radiata suspension cells and alkaloids accumulation in the cells
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Fig. 1 Effect of phenylalanine on the growth of
Lycoris radiata suspension cells and the content
alkaloids in the cells. The addition of phenylalanine
had no significant effect the growth of the cells and the
content alkaloids in the cells compared to the control

group.
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Fig. 2 Effect of tyrosine on the growth of Lycoris
radiata suspension cells and the content alkaloids in
the cells. The low
significantly increased the growth of the cells and the

concentration of tyrosine

content of alkaloids in the cells compared to the control
group. And the best concentration of tyrosine for the
cells was 200 pmol/L.
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Fig. 3  Effect of tyrosine on the content of three kinds
alkaloids in L. radiate suspension cells. Tyrosine had
no effect on the accumulation of lycorine. Tyrosine at
appropriate concentration (200 umol/L) promoted the
accumulation of lycoramine and galanthamine, but the
effect of higher concentration of tyrosine on the
accumulation of lycoramine and galanthamine weaken
gradually.
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Fig. 4 Effect of tyramine on the growth of Lycoris radiata
suspension cells and the content alkaloids in the cells. The
low concentration of tyramine significantly increased the
growth of the cells compared to the control group. And the
best concentration of tyramine for the cells was 200 umol/L.
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Fig. 5 Effect of tyramine on the content of three

kinds alkaloids in suspension cells. Tyramine also had

no significant effect on accumulation of lycorine. The

highest level of lycoramine and galanthamine was

obtained by treated with 150 umol/L and 200 pmol/L of
tyramine, respectively.
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Table 1 Effects of phenylalanine combined with
tyrosine on the growth of Lycoris radiata suspension
cells and the content alkaloids in the cells

LG Mass growth  Alkaloids

Phenylalanine  Tyrosine (2) (mg/g)
(umol/L) (umol/L)

0 0 24.56+0.32 3.87+0.91
0 200 26.53+0.14 9.38+0.47
20 200 26.78+0.45 10.09+1.12
40 200 27.21£1.38 9.81+0.87
60 200 26.55+2.34 9.93+1.02

Treated with phenylalanine combined with tyrosine had no
significant influence on on the growth of Lycoris radiata

suspension cells and the content alkaloids in the cells. And,

there was no significantly difference compare with
addition tyrosine alone.
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