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SUMMARY

In this investigation three species of microalgae were adopted,

Chlorococcum humicola (locally isolated), Scendesmus dimorphus and
Chlorella vulgaris from the (Egyptian isolated). The study involved three
main parts, the first part focused on the growth of microalgae in a 5-litre
photobioreactor, estimating the biomass production of algae and chemical
analysis of the dry cell's content to identify their vital components and
detect the fatty acids in fats. The second part focused on the isolation of
protoplast from algae, determine in some vital characteristics, cultivation
it, and assess its ability for regeneration. While the last part spotted the
hybridization of isolated protoplast to produce somatic hybrids. The
current study succeeded in growing all three species of algae on Chu 13
medium in a manufactured 5-litre photobioreactor. After 25 days of
incubation, the biomass yields were 1.58 g 1", 1.39 g 1" and 0.91 g 1" for
S. dimorphus, Chlo. humicola and C. vulgaris respectively. The chemical
analysis of the dried cells showed that S. dimorphus produced the highest
yield of carbohydrate, which was 29.43%, while Chlo. humicola and C.
vulgaris produced 24.77% and 19.46% respectively.
The results of protein estimation also showed that Chlo. humicola has the
highest yield, 22.46%, while C. vulgaris and S. dimorphus 21.63% and
20.46%. respectively. The estimation of the total fat in the three algae
also indicated that C. vulgaris has the highest yield of fat 29.6%,
followed by Chlo. humicola 24.2% and then finally algae S. dimorphus in
23.4%.

Cryptogram of GC showed that the highest percentage of fat obtained
from S. dimorphus was for the Myristic ester (C14: 0) by 47% and the
Linkoceric ester (C24: 0) was 7.194% in addition to a small percentage
from other saturated and unsaturated fatty acids. It was found from a total
lipid analysis of C. vulgaris that the highest percent 25.906% of fatty
acid esters was Palmatic ester (C16:0) then 13.083% of the unsaturated

fatty acid Archidone ester (C20:4) and small percentages of other esters



from saturated and polyunsaturated fatty acids. Chlo. humicola showed
the presence of some saturated fatty acid esters, such as Arachidic ester
(C20:0) at 36.205% and the unsaturated fatty acid Linoleic ester (C18:2)
at 28.371% Palmatic ester (C16:0) with a percentage of 7.428% and a
small percent from other polyunsaturated fatty acids esters.

In this work, protoplasts were successfully isolated from the three
microalgae species. At the same time protoplast yield was 10°k1.3 cell
ml™ obtained S. dimorphus using an enzymatic solution containing 0.6%
of Proteinase K, 2% of Cellulase R-10 and 1% of Pectinase involved 48
hours. The yield 10°x1.3 cell ml" was obtained from C. vulgaris using the
previous mentioned enzymatic solution, while protoplasts yield was
10°%1.2 cell ml" obtained from Chlo. humicola using an enzymatic
solution containing 1% Cellulase R-10, 1% Pectinase and 2%
Macerozyme R-1 during 24 hours at 30 C°. Protoplasts were spherical or
oval. The results showed that the viability of protoplast isolated from
algae S. dimorphus and C. vulgaris was 100%, while in Chlo. humicola
was 98.13 %. These protoplasts of all types contained nucleus. Culture of
all types of protoplasts using agar solidified knop medium containing
mannitol was supporting formation colonies.

Chemical fusion indicates good adhesion ratio of the protoplast cells
was obtained by using the fusion solution containing the polyethylene
glycol (PEG) by 35%, which gave the highest adhesion rate of 42, 54 and
55% for the algae protoplast binaries C. vulgaris x S. Dimorphus and
Chlo. humicola *x S. dimorphus and Chlo. humicola * C. vulgaris,

respectively, and no somatic hybrids .

The results confirmed the incidence of successful somatic
hybridization, this study use cell fusion technology during 29 seconds
and 95% of protoplast chains were produced by applying 15 volts and 2
MHz frequency of AC, then got a 6.4% percent of fused cells among the
algae protoplast Chlo. humicola x C. vulgaris at 1500 volts of DC for 25

milliseconds.
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