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Abstract:

Culture of P. chrysogenum and P. expansum were isolated from wood surfaces
and treated with different concentrations of boric acid (1% and 2%), colored
with gention violet and methylene blue and exposed to He-Ne laser light with
absorbed doses of 1.06 and 2.12 joules/cm’respectively and survivors
enumerated. The maximum inhibition (for 6min.and 2%boric acid
concentration)of P. chrysogenum and P.expansum were
92.2 % and 90 % for coloring by Gentian Violet respectively. While the
inhibition of these fungi for coloring by Methylene Blue were 85.5% and 87.7 %
respectively.

Key Words:
Laser, Boric acid, P. chrysogenum and P. expansum, Gentian Violet, Methylene
Blue

Cyaldilide ghl i (e Apdd ¢ ghu (e p gl g agaba geud S p gl b I S
gorndiilly J8Y 3L Ao (s 00 Cplivall g Al (il ) cligbay cpgli) 8 aea 48y 4k
Wity (%¥9 %) )ehygl) Glaala (he AdlAa € 8 i 5 juanall cilil) Alalaa ciad ya i
hil) Al b clbuia) L o gl ey JBly . (clisball odgy L sl any ) @iy 1 g ¥ il il
Ao 80 i i) Ahpay Cu gl o dapdi A el culS e gy (adal) 13 dpend
QHHc p gty V) a galiaial) 9 p guiin gaud) S p galeaial) e ) 3 s %y %4\’,\‘)
el Cplital) Ay cuslilly N g3 e (%A Y,V gh e, ) cils

Introduction:

The perfect stage of genus Penicillium was full into the order Eurotiales. In this
order, organisms were produced asci within cleistothecia. Penicillium was often
referred to as Deuteromycetes, or fungi imperfecti. Penicillium chrysogenum, was
classified as a psychrotrophic microorganism and this species was one of the best
lipase producers among other fungi. Penicillium chrysogenum has high enzymatic
activity and has the ability to produce alpha-amylase[1].

Concentrations were typically higher indoors than they were outdoors.It was not
uncommon to find Penicillium growing on paper and wood surfaces in high-humidity
basements and living spaces. It was grown well on wetted ceiling tiles. Penicillium
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species were reported to produce mycotoxins. There was no evidence that inhalation
exposures pose any unique health risks. Several Penicillium species were
pathogenic, that was, they pose significant health risks to immune-compromised
individuals, such as those with AIDS or on chemotherapy|2].

P. expansium was worked by producing ethylene to accelerate ripening. It was
covered the fruit with green conidia, causing the fruit to shrivel and dry out. P.
expansum produces one called patulin. Most of these species were resembled each
other in color characteristics, style of decay, and infection symptoms; they were full
under a general category called blue mold. P. expansum was one of the most
aggressive species. These fungi were lived a long time and were quite durable, even
under adverse conditions. Penicillium expansum was known to attack apples. The
most common treatment was to use fungicide on harvested produce Penicillium[3].
Boric acid was an extremely effective fungicide[4], and the effecting of boric acid on
the growth of some fungi was studied by many investigators[5-6].

Lethal photosensitization of the yeast at exposure to laser radiations was studied
with different dyes, toluidine blue and methylene blue with exposed to light from a
helium/neon or gallium aluminium arsenide laser[7].

In this work and as apart of continuous program directed toward the studying of the
isolation and identification of some indoor dust fungi and their effect on the
respiratory system|[8],we were comparative studied here the effect of boric acid on
growth of the some fungus[5] in different concentrations (1% and 2%),and the lethal
photosensitization toward helium/neon laser after colored with gentian violet.

Materials and methods test organism

P. chrysogenum and P. expansum, were previously isolated from wood surfaces of
different places in Mosul during three months before this work(February- April).
They were in abundance (80%) followed by other yeasts not interested. Their
identification was dependent on different temperatures (5°C, 25°C and 37°C) and
three culture mediums|[9]:
1-Czapex concentrate :

[30gm NaNOs; 5 gm KCl; 5gmMgS04.7H,0; 0.1 ml FeSO4.7H,O and 100ml dist.
Water]

2-Czapic Yeast Extract Agar(CYA):

[1lgm K,HPO4, 10 ml Czapex concentrate, 5gm yeast extract powder ,30gm
sucrose,15gm agar and 1000ml dist water]

3-Malt Extract agar(MEA):

[20gm (ME); 1gm peptone; 20gm glucose; 20gm agar; and 1000ml dist. Water]
4-25% Glycerol nitrate agar(G25%N)

[0.75gm K,HPO4; 7.5ml Czapek concentrate; 3.7gm yeast extract, 250ml
glycerol(analytical grade); 12gm agar and 750 dist.water]

Inoculums preparation [9]

Sabauraud's Agar medium (SAM) was used, with the following composition (g/1):
Glucose, 10; Agar, 10,Peptonl0 and distilled water, 1000ml. The pH value of the
medium was adjusted at 5.6 then autoclaving at 1.5 atm. for 15 minutes. (SAM)
medium was also used for sub culturing of the test organism as well as for preparation



of fungal inoculum's. This was prepared in the form of fungal culture discs each of 7
mm diameter using 8 days old culture. (SAM) medium was also used as control
medium for measuring the toxicity of boric acid on fungal growth.

Experimental media
This was prepared using (SAM) medium. It was supplied singly by different
concentrations of boric acid of 1% and 2%. The dyes (gentian violet and methylene

blue) was supplied as 0.0001%.

Statistical Expressions of results

% Inhibition of fungi:

Fungal growth was determined by measuring the diameter of colony radial growth
in mm., data were recorded in triplicates after 8days of incubation at 28°C,and
3-6minutes.

Total dish diameter = 90 mm

The colony radial growth diameter = 90 mm

Growth % = 90/90 * 100 = 100 %

To calculate the %Inhibition of P. chrysogenum by Boric acid(1% Conc) of 52mm
colony diameter (as example, Table 1):

Inhibition diameter = Total dish diameter - colony diameter = 90 — 52 = 38mm
%Inhibition = Inhibition diameter / Total dish diameter * 100 =38 /90 * 100 = 42.2%

Irradiation absorbed dose:

Irradiation absorbed dose in joules/cm2 = power(watt) x irradiation time
(sec)/area(cm? ) = 0.001wattx5min.x60 / 0.3* x 3.14 = 1.06

=0.001watt x10min x60 /0.3% x3.14 =2.12

Laser used

Laser He-Ne of wave length 632.8 nm and power output of 0.001watt, irradiations
techniques was provided in Laser Laboratory, Department of Physics, College of
Education ,Mosul University.

Results and discussions:

In ancient literatures Stean and Stearn were indicated that the behavior of bacteria
toward dyes could be explained and largely determined by its protein[10]. This
behavior was increased when these dyes irradiate by laser, a photodynamic action of
gentian violet, May apparently was mediated by oxidative laser irradiation. The used
of dyes (gentian violet and methylene blue) was based on the ability of certain organic
dyes to absorb the energy of a source and then re-radiates the energy as laser

Radiation[11].

The dehydration power effects of boric acid on the fungal biochemistry was clearly
associated with damage to the cell membrane with the loss of essential cellular
components such as potassium ions and amino acids[12]. And this effects were
increased by dye laser irradiations. The dye laser was based on the ability of certain
organic dyes to absorb the energy of a source and then re-radiate the energy as laser
radiation[13].



Results presented in Tables (1-4) were showed that the coloring by organic dyes
(Gentian Violet and Methylene Blue) were increased the lethal photosensitization of

these two fungi, and the maximum inhibition (for 6min.and 2%pboric acid

concentration)of P. chrysogenum and P. expansum growth were 92.2 % and 90 % for
coloring by Gentian Violet respectively. While the inhibition of these fungi for
coloring by Methylene Blue were 85.5% and 87.7 % respectively[5].
The different in the maximum inhibition of these experiments were attributed to the
presence of high concentration of boric acid (2%), the dye Gentian Violet and the
time of irradiation (6min.) that afford the required killing of these fungi. The same
effect was observed for methylene blue.
Based on our data it was seemed that the coloring by organic dyes were the most
important factors in the lethal photosensitization of these two fungi. There is however,
need in future to investigate further the identity of the active compound(s) and other
dyes so that a comparison can be made between them and our results.

Table (1) Colony Diameter (mm) & %lInhibition of P. chrysogenum on (SAM) medium Colored with
Methylene Blue and supplied with different conditions (of Boric acid concentrations and radiation

times).

Boric 8 Days without radiation 8 Days radiation after colored with Methylene Blue
acid Uncolored celloiel ol WCATIeT 3 minutes radiation 6 minutes radiation
Conc. Blue
(%) Colony % Colony % Colony % Colony %
Diameter(mm) | Inhibition | Diameter(mm) | Inhibition | Diameter(mm) | Inhibition | Diameter(mm) | Inhibition
0.0 90 0 40 55.5 30 66.6 28 68.8
1% 52 42.2 38 57.7 20 77.7 18 80
2% 43 522 35 61.1 16 82.2 13 85.5
Table (2) Colony Diameter (mm) & %lInhibition of P. chrysogenum on (SAM) medium Colored with
gentian violet and supplied with different conditions (of Boric acid concentrations and radiation times).
Boric 8 Days without radiation 8 Days radiation after colored with gentian violet
acid Uncolored colored with gentian violet 3 minutes radiation 6 minutes radiation
Conc.
((z/rol;: Colony % Colony % Colony % Colony %
Diameter(mm) | Inhibition | Diameter(mm) | Inhibition | Diameter(mm) | Inhibition | Diameter(mm) | Inhibition
0.0 90 0 20 77.7 16 82.2 13 85.5
1% 52 42.2 19 78.8 11 87.7 9 90
2% 43 52.2 18 80 8 91.1 7 92.2
Table (3) Colony Diameter (mm) & %lInhibition of P. expansum on (SAM) medium Colored with
gentian violet and supplied with different conditions (of Boric acid concentrations and radiation times).
BOI"IC 8 ey wiiknt mdiion 8 Days radlatlop aft§:r colored with
acid gentian violet
Conc. i i
0 Uncolored SOl Wlth gentian 3 minutes radiation 6 minutes radiation
(%) violet




Colony % Colony % Colony % Colony %
Diameter(mm) | Inhibition | Diameter(mm) | Inhibition | Diameter(mm) | Inhibition | Diameter(mm) | Inhibition
0.0 90 0 21 76.6 18 80 16 82.2
1% 40 55.5 20 77.7 15 83.3 14 84.4
2% 35 61.1 19 78.8 11 87.7 9 90
Table (4) Colony Diameter (mm) & %lInhibition of P. expansum on (SAM) medium Colored with
Methylene Blue and supplied with different conditions (of Boric acid concentrations and radiation
times).
Boric 8 Days without radiation 8 Days radiation after colored with Methylene Blue
acid Uncolored CHleCi Wk G 3minutes radiation 6 minutes radiation
Conc. Blue
(%) Colony % Colony % Colony % Colony %
Diameter(mm) | Inhibition | Diameter(mm) | Inhibition | Diameter(mm) | Inhibition | Diameter(mm) | Inhibition
0.0 90 0 23 74.4 18 80 17 81.1
1% 40 55.5 21 76.6 16 82.2 15 83.3
2% 35 61.1 20 77.7 13 85.5 11 87.7
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