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This study was conducted in the Mycology and the Plant Cell and Tissue
Culture Laboratories of the Department of Biology at the College of Education
for Pure Sciences - University of Diyala during the period from 2/1/2023 to 1
/712023, with the aim of isolating and diagnosing Endophytic fungi from the
leaves of the Rosemary plant Rosmarinus officinalis L. and estimating the
content extract of endophytic fungi from the active compounds and comparing
it to content in the aqueous extract and extract of cell suspensions of the
rosemary plant and studying the biological effectiveness as antioxidants and

anti-diabetics for each of them. And the results were as follows:

1- 70% of Rosemary leaves contained a single isolate of the endophytic fungi,
one fungal colony for each piece of the plant leaf. The results of the
phenotypic and microscopic examination of the endophytic fungi isolates
showed that they belong to the same species, which is Alternaria alternata
was confirmed using PCR reaction, and the isolates were compared with
global isolates registered in Gen Bank (Gen Bank MF099865.1 and
0Q764793.1) and were 100% identical.

2- The highest induction of callus consisting of 100% plant leaves was when
treated with a concentration of 2.0 mg.L* NAA compared to the control
treatment in which no induction occurred, and the highest average fresh
weight of callus was when treated with 2.0 mg.L™ NAA alone or in
combination with different concentrations of BA, the callus induced when
treated with 2.0 mg.L™ NAA + 0.0 mg.L™ BA was characterized by its brittle
texture. Its average fresh weight was 1.1280 gm.pc™, which showed its
suitability for cell suspension cultures, which contain large numbers of single
cells and the absence of cell masses. This medium encouraged the growth of
cells and their initiation of the first division after 24 hours of suspension and
increased the density of the cell suspension culture, to continue. Its divisions

followed a gradual pattern in its growth, as its density reached 29.5 x 10°
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cells/cm® 16 days after its creation. It also showed the results of detecting
active compounds in the cell suspensions, which included alkaloids, phenols,
flavonoids, terpenes, steroids, and rosmaric acid. The concentration and
percentages of these compounds increase with the increase in the time period
of the cell suspension, which is estimated in number of days. It was noted that
these compounds gave the highest percentages after 21 days had passed from
the formation of the cell suspension compared to their content after 7 and 14
days. The results of the evaluation of the biological effectiveness of the plant
extract also showed a biological effect. As an antioxidant, it increases with
increasing concentration and time period of the cell suspension by increasing
the rate of suppression of the effect of the free radical 2,2-diphenyl-1-
picrylhydrazyl (DPPH), as it was found that the highest percentages were 21
days after the formation of the cell suspension, reaching 86.900% at the
concentration 500 ppm. The results also showed that the extract of the cell
suspension of the plant has an anti-diabetic role through its ability to inhibit
the activity of the a-amylase enzyme, and that the effect of the extract
increases with increasing concentration and duration of time of the cell
suspension. The highest effect was observed after 21 days on the formation of

the cell suspension, amounting to 77.100% at a concentration of 0.5 ppm.

3- The results of comparing the content of the extract of the endophytic fungus
Alternaria alternata with the aqueous extract and the extract of 21-day-old
cell suspensions of the plant showed the active compounds. The endophytic
mushroom extract recorded the highest percentages and concentrations,
including alkaloids, 6.55%, phenols, 117.25 mg.g'l, flavonoids, 104.35 mg.g’
' terpenes, 6.65%, steroids, 6.05%, and rosmaric acid, 154.7%, compared to

its content in the aqueous extract and cell suspensions at 21 days of plant life.

4- The results of evaluating the biological activity of the endophytic mushroom

extract, the aqueous extract, and the extract of 21-day-old cell suspensions of
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the plant showed that they all possessed vital properties as antioxidants by
suppressing the activity of the free radical 2,2-diphenyl-1-picrylhydrazyl
(DPPH) and its ability to inhibit the activity of alpha amylase enzyme and
therefore it works as an anti-diabetic. We notice that the suppression effect
increased with increasing concentration of the extracts, which reached its
highest level at the concentration of 500 ppm and 0.5 ppm. The internal
mushroom extract recorded the highest average suppression of free radical
activity by 68.800% compared to the aqueous extract and the suspension
extract. Cellular. While the effect of the plant's 21-day-old cell suspension
extract was superior to that of the fungus A. alternata and the aqueous
extract, as it achieved the highest average inhibition of alpha-amylase activity
by 53.908%.



