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High speed selection of plant protoplasts and
of plant bio-engineering. For this purpose, cel

fused protoplasts has been required in the field
| sorters can possibly be used. Plant protoplasts

are mechanically very fragile and easily destroyed when they are sprayed from a nozzle in a

cell sorter.

shape of nozzle on the passing rate of protoplasts.

This problem should be improved. The authors studied the effect of diameter and

The diameter was varied between 150 and

300 pm and the squeezing angle of the nozzle was varied between 2 and 180 degree. The
authors have also developed a recoverying method of droplets using parafilms which can reduce

damages of fragile protoplasts.

Within the experimental conditions, the highest sorting rate

could be achieved with a nozzle of 250 #m in diameter, the squeezing angle of 30 degree, spray

velocity of 8 m/s.

At this condition, the droplet formation frequency could be raised up to

9 kHz, and the passing rate of 60% for cabbage protoplasts could be obtained.
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Fig. 1 Construction of a nozzle for a cell sorter.
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Fig. 2 Variation of recovery rate, Rr, and the
division rate, D, as a function of the spray
velocity, V.
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Fig. 3 Collection method of deflected droplets for
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Fig. 4 Variation of recovery rate, Rr, of cabbage
protoplasts through the cell sorter system
as a function of spray velocity, Vi.
(1) By the Soft-landing collection method.
(2) By the collection method at the side of
a test tube. (3) By the collection method at
the bottom of a test tube.
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Fig. 5 The collection system using parafilm.
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Fig. 6 Variation of recovery rate, Rr, for cabbage
protoplasts as a function of spray velocity,
Vi, by Soft-landing collection method and
Parafilm collection method.
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Fig, 7 Variation of passing rate, P, of cabbage
protoplasts using a 200 #m diameter nozzle
having squeezing angle, 4s, of 2, 25, 90, 120
and 180 degree, as a function of spray ve-
locity, Vi.
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Fig. 8 Variation of passing rate, P, of protoplasts
using a nozzle diameter of 150, 200, 250 and
and 300 #m diameter and squeezing angle of
25 degree, as a function of spray velocity,
Vi.
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green fluorescence.
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Fig. 10 Dyed cabbage protoplasts with FDA.
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Fig. 11 The distribution of forward scattering in-
tensity and green fluorescent intensity of
dyed cabbage protoplasts with FDA.
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Fig. 12 Variation of the distribution of forward
scattering intensity of living cabbage
protoplasts with green fluorescence, as a
function of spray velocity, Vi.
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Fig. 13 Variation of passing rate, P, of cabbage
protoplasts by measurement with micro-

scope and by change of the distribution
of forward scattering intensity.
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Fig. 14 Experimental and theoretical droplet for-
mation frequency for different nozzle di-
ameter.
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(a) Using cabbage protoplasts.
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(b) Using carrot protoplasts.
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Fig. 15 Variation of sorting speed, S, of proto-
plasts as a function of spray velocity, Vi,
for nozzle diameters 150-300 gm and 25°
squeezing angle.
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spray velocity of 3m/s.
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Fig. 16 Variation of deflection distance, L, of
deflected droplets.
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voltage=90V)
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