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ABSTRACT 

Morphological and physiological characteristics of Aspergillus spp. were studied. Eight isolates of Aspergillus spp. that has been 
isolated from plants and soils in Sarawak were used in this study. The identitication was done based on their morphological 
characteristics. The etlects of various semi-synthetic agar media, light, temperature, pH, different carbon sources and macro 
elements on growth rates of the Aspergillus spp. were examined. Optimum growth rates and sporulation of the fungi were atTected 
ditlerentially by these factors. There was significant ditTerence at P<0.05 of growth rates of the fungi on the ditTerent media. The 
faster growth rate occurred on potato dextrose agar (PDA) for all isolate of Aspergillus species except for A. carbonarius (742). 
This isolate had faster growth rate on yeast extract agar at 25-30°C. Different isolates of the Aspergillus showed ditlerent 
optimum temperature for growth. The optimum temperature range for grow1h ofA. nivells (518) was at 30-35°C; A. glaucus (542) 
was at 25-35°C and for A. lerreus (910) at 25-30°C. However, optimum temperature for growth of A. niger (1022), A . ./lavlJs 
(1044), A. alulaceus (1046) and A. oryzae (1047) was at 30°C and the growth rates were reduced as the temperatures were 
decrease or increase. There was significant effect of light on the growth rates of all the Aspergillus spp. All species except A. 
niger (1022) grew faster in dark. Growth test at different pH condition showed that all of the Aspergillus isolates grew more 
active at pH 5.0 except A. glaucus (542), it grew best at pH 6.0. All isolates of Aspergillus spp. were able to grow on media 
contain glucose, sucrose, soluble starch and lactose. The present study shows that the lactose was not suitable for sporulation. 
There was significant effect (P<0.05) on the growth rates of Aspergillus spp. on macro elements. 

Key words: Aspergillus. mycelium, sporulation, morphological and physiological 

ABSTRAK 

Ciri-ciri morfologi dan fisiologi kulal Aspergillus spp. lelah dikaji. Lapan pencilan Aspergillus spp. yang dipencilkan daripada 
lumbuhan dan lanah dari Sarawak lelah digllnakan dalam kajian ini. Pengenalpas/ian lelah dijalankall berdasarkan ciri-ciri 
morfologi kulal. Kesan pelbagai semisinlelik media. cahaya. sllhll. pH. karbon. dan IIIISlir makro yang berbeza pada kadar 
perlllmbllilan Aspergillus lelah dikaji. Kadar perillmblihan optima miselia dan sporulasi adalah dipengaruhi oleh seliap faklor yang 
dillji. Terdapal perbezaan yang ketara terlladap perlllmbllhan kulal Aspergillus spp. dalam setiap media yang berlainan pada 
P<0.05. Perlumbuhan lebih cepal dicalalkan pada media agar deklros ubi kenlang bagi semua spesies Aspergillus kecuali tL 
carbonarius (742) yang mempunyai perlllmbllhan yang lebih cepa/ alas media agar yis pada suhu 25-30°e. }lIlal suhu oplima bagi 
perlumbllhan kulal A. niveus (5/8). A. glallclls (542) dan A. terreus (9/0) adalah pada suhu 30-35°C, 25-35"C dan 25-30·C 
masing- masing. Namiin demikian. suhu oplima bagi perllllnbllhan klllal A. niger (l022). A. flavus (1044). A. allllaceus (1046) dan 
A. oryzae (1047) adalah pada suhll 30°e. Penllrunan kadar perlllmbllilan klllal dilllnjllkkan dengan penambahan alallpull 
penllnman sllhll. Terdapal perbezaan yang jelas dalam pengarull cahaya dalam perlllmblihan klllal Aspergillus. Semlla spesies 
kecuali A. niger (1022) IlImbllh lebih cepal dalam gelap. Ujian perlumbllilan pada pH yang berbeza pilla memmjukkan pencilan 
klllal Aspergillus lumbull paling akli/pada pH 5 kecllali bagi pencilan A. glaucIIs (542) iai/II pada pH 6.(). Semua kulal Aspergillus 
dapa/ lumbuh dalam media yang mengandungi glllkosa. sukrosa. kanji larul dan laklosa. Kajian ini menunjukkan bahawa laklosa 
adalall lidak sesuai bagi sporlllasi. Unsur makro juga mempllnyai kesan signifikan yang kelara (P<O. (5) pada per/umbllilan kulal 
Aspergilllls.spp. 

Kala kunci: Aspergillus. miselia. spol'1llasi. morfologi dan fisiologi 
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INTRODUCTION 

Aspergillus spp. commonly called, as 'moulds' are fungi in subdivision Ascomycotina, class 

Ascomycetes and family of Trichocomaceae (Mallock and Cain, 1972). Eurotium is the sexual 

stage, while the name Aspergillus is used for the asexual stage (Gilman, 1959). 

The Aspergillus group is differing from other fungi because of their morphology. The vegetative 

mycelium consists of septate branching hypae which is colorless. Couidiophores are erect, 

originated from the basal foot cells which are located on the supporting hyphae, with terminal 

vesicle at the apex. Colors of the conidiophores differ from one species to another. Vesicle is the 

typical structure for the genus Aspergillus and the swollen vesicle bearing flask-shaped phial ides or 

sterigmata (Gilman, 1959). The occurrence of Aspergillus is worldwide but mainly in tropical and 

subtropical climates (Domsch et ai, 1980). 

Aspergillus spp. is isolated from soil, pilant debris, in compost, decaying plant matter and litter 

(Raper and Fennell, 1965). These Aspergilli are present in the subtropics or warm temperate zone 

(Christensen and Tuthill, 1985). Klich (2002) reported that most AspergiUi can grow optimally at 

... 

the temperatures between 25° C to 42° C and they have a minimum growth temperature at around 

lO°C. In fluctuating temperature and optimal pH condition, Aspergillus able to produce toxins, and 

secondary metabolites which are useful for fermentation process. Members of the genus 

Aspergillus have been of interests for many scientists because of their positive impact as 

fermentation agents and their negative impact as degraders of agricultural products, their toxicity 

and their pathogenicity (Klich, 2002). 
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Aspergillus spp. can grow on many substances and as one of the most frequent contaminants in 

food (Ingold and Hudson, 1993). Aspergillus spp. is one of the fungi which can produce 

extracellular enzymes and the enzymes are essential features of their growth as saprophyte or 

pathogens (Priest, 1984). Aspergillus spp. play an important role in biotechnology mainly in food, 

pharmaceutical and medical industries (Wainwright, 1992). A. niger produces lipase enzyme which 

is used in cheese ripening. Filamentous growth of A. niger is preferred for pectic enzyme 

production, whereas the pelleted form is preferred for citric acid production (Steel et a\. , 1954; 

Kristiansen and Bullock, 1988). A. oryzae produces protease which is used in bread industry, meat 

tenderization and in the tanning of leather (Wainwright, 1992). A. soyae is used to produce soy 

source (Alexopolous and Mims, 1979). 

Aspergillus spp. also can produce various bioactive compounds. Hydrolyzed and purified levans 

formed by Aspergillus which have been used as blood plasma substitute (Wainwright, 1992). 

Fumagillin is an antibiotic produced by A. fitmigatus which is used in medical industry 

(Wainwright, 1992). Lovastatin is a potent drug for lowering blood cholesterol produced by A. 

terreus (Casas Lopez et aI., 2003). 

Although many beneficial impacts can be derived from Aspergillus spp, their parasitic 

characteristic has become a major disadvantage to the animals and human. The common thermo 

tolerant mould A. fitmigatus is able to penetrate deeply into the respiratory system. A. flavus can 

produce atlatoxins which could cause the cell of the liver to break down and also block the hepatic 

veins. 
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Studies on the physiological aspects of fungi are to understand how the living fungi work and the 

relation between the fungus and its environment. The fungus may show extensive differences in 

morphology and growth rate under different environmental conditions (Hawker, 1950). 

Colony of Aspergillus spp. can vary according to the medium on which they grow. Hawker (1950) 

reported that most fungi grew well in natural and synthetic media. The nutrient available in culture 

media is used optimally for the growth of mycelia. Aspergillus spp. is able to grow on Czapek's 

agar, Malt Extract agar, Potato Dextrose agar, Yeast Extract agar and Czapek's Yeast Autolysate 

agar (Raper and Funnell, 1965). The nutrient content in each media is suitable for the fungal 

growth. 

Carbon is an important source for Aspergillus to grow. Glucose, sucrose, starch and other sugars 

are essential for the growth. Raper and Fennell (1944) stated that these carbon sources can be 

obtained from corn, grains, nuts, soil and wood by Aspergillus in nature. 

Most fungi can grow well in neutral or slightly acidic media. Growth is stopped at pH 3 and at pH 

higher than 8 (Hawker, 1950). The pH is an important parameter in distinguishing an acid or 

alkaline fungus. A. niger however can grow extremely in acid media and the optimum range of pH 

for its growth was well on the acid side of neutral (Hawker, 1950). 

Light is not only influences the growth rate of hypahe but may exert an effect on their 

morphological characters. Light effect on somatic growth causes zonation of some fungi and 
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branching of the mycelia (Deacon, 1998).Temperature and nutritional factors also influencing the 

growth rate of Aspergillus spp. (Heath and Eggins, 1965 ; Page, 1956; Trevithick and Cook, 1973). 

Morphology and physiological condition of the Aspergillus were studied in detail to identify the 

exact species in producing numerous metabolites, extracellular enzymes and toxins for 

fermentation industries. Morphological data are important for identification of species group 

(Raper and Funnel, 1965). Many researches have been done on Aspergillus spp. however there are 

sti ll lack of information and no published information about the A.\pergillus spp. in Sarawak. 

The main objective of this study is to study on morphological and physiological characteristic such 

as the colony development, pigment of the colony in different media, fruiting body, and effect of 

light, temperature, pH, different carbon source and macro elements on growth ofAspergillus spp. 

5 




MATERIAL AND METHODS 

Fungi Isolates 

Eight strain of Aspergillus spp. were obtained from the Plant Pathology Laboratory of University 

Malaysia Sarawak. Aspergillus spp. that were used in this study were isolated from soil and plant 

materials in Sarawak. They were A. niger ( 1022), A. oryzae ( 1047), A. alutaceus (1046), A. glaucus 

(542 ), A. niveus (518), A. terreus (9\ 0) A. jlavus (\ 044) and A. carbonarius (742). 

Fungi from stock culture were recultured on Potato Dextrose Agar (PDA). Each isolate was 

inoculated at three-point on PDA media in Petri dishes. The inoculated plates were kept at room 

temperature (22-25°C) for seven days. New cultures were prepared for every further test. 

Observation on morphological characteristics such as the development, texture, and shapes and 

colour of the colony and their fruiting body were done. 

Microscopic Observation 

A small tuft of mycelium and conidiophores were lifted from a fairly young section of the colony, 

placed in a drop of alcohol on a microscope slide and gently teased out. A drop of lactophenol blue 

was used as a stain. A cover slip was gently lowered on the specimen. Then gently heated to 

remove any residual air bubbles. Slides were sealed with Canada balsam. The appearance of 

hyphae and hyphal arrangement and disposition of conidiophores were examined. The appearance 

of foot cell, conidiophores, presence of metuJae (sterigmata) and conidia were also examined . 

Images were taken by using digital camera, NIKON. Identification of the fungi was based on 

colony and fruiting body morphology. Notes of IMI descriptions were used as reference for the 

identification. 
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Growth test on different media 

The growth test was made using culture of the Aspergillus spp. of 4-7-day-old grown on POA. The 

media used was Yeast Extract Agar (YEA), Malt Extract agar (MEA), and POA. The strain of 

Aspergillus sp. was inoculated on the media in 90mm diameter Petri dish. For each isolate and each 

media, three replicates were prepared and the inoculated plates were kept at room temperature, 22

25°C. The diameter of the colony was measured everyday for seven days and the measurements 

were recorded . Average diameter of the colony was taken from the two diameters which were 

perpendicular to each other. Average growth rate of Aspergillus 5pp. was determined as follows; 

Average colony diameter, (0) = dl + d2 
2 

A verage growth rate = (02-0 I)+(03-02)+(04-0J.l+(05-D4)+(06-05)+(07-06) 
N-I 

d: diameter of colony 

0: Average colony diameter 

N: days 

The growth test ofAspergillus spp. at different temperature 

The effect of temperature on growth of the fungi was investigated using POA medium. This 

medium was autoclaved at 121°C for 15 minutes. Streptomycin sulphate (0 .05g) was added to 

inhibit bacterial contamination into the medium after it had cooled. Then it was poured into Petri 

dishes. On solidification, the Petri dishes were center-point inoculated and incubated at 15, 20, 25, 

30, 35 or 40° C. Each treatment was replicated thrice. The average diameter of colony was 

measured and recorded everyday for seven days. Average growth rates of the fungi were calculated 

as described above. 
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The growth test ofAspergillus spp. in different pH 

The pH requirement of this fungus was determined by the mycelial dry weight method, using a 

liquid medium. Potato Dextrose broth medium of different pH were prepared. The pH value was 

adjusted to 1.0,2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0 and 9.0 by using buffer solution such as Glycine (pH 

range 1-3), Citrate (pH range 4-5), Phosphate (pH range 6-7) and Tris (pH range 8-10) . 30ml of 

the media broth was transferred into IOOml conical flask then autoclaved. The medium was 

inoculated with the test fungi taken from 4-7-day-old culture. Three replicates were prepared for 

each i olate. The inoculated flasks were then incubated at 30°C for seven days. Mycelia of the 

fungi were filtered on filter paper (Whatman.No.l) and dried in an oven for 2-3 days. Then, dry 

weight of mycelia was determined. 

The growth test under different light exposure 

To determine the influence of light on growth of Aspergillus spp., each of the eight isolates was 

transferred onto six plates of PDA. Three plates were placed in a box that was covered by 

aluminum foil to exclude all light and three plates were kept in light condition at room temperature 

(22-25°C). The average diameter of colony was measured and recorded everyday for seven days. 

Average growth rates of the fungi were calculated as described above. 

The effect of different carbon sources on growth of Aspergillus spp. 

Separate batches of Czapek's solution containing different carbon sources were prepared. The 

media contained 1 % w/v glucose, 1% w/v soluble starch, 1% w/v lactose, 1% w/v sucrose, and 

without carbon source (control). The solution was added with agar before autoc1aved and then 

poured i to 90mm diameter Petri' dishes. Agar block containing mycelia of 4-7-day-old culture was 
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inoculated into the media in Petri dish. Three replicates were prepared for each isolate. All the 


inoculated plates were incubated at 2SoC. Colony diameter was measured everyday for seven days 


and average radial growth rates were calculated as above. 


The effect of macro elements on growth of Aspergillus 


Effect of macro elements on Aspergillus growth were determined by using the following media: 


• 	 Complete medium 

Glucose (40glL), Magnesium sulphate, MgS04 (1.2SglL), Potassium dihydrogen 


Orthophosphate, KH2P04 (2.SglL), Potassium nitrate, KN03 (SglL). 


• 	 Without Potassium 

Glucose (40g/L), Magnesium sulphate, MgS04 (1.2SglL), Sodium dihydrogen 


Orthophosphate, Na2HP04 (SglL), Sodium nitrate, NaN03 (SglL). 


• 	 Without Nitrogen 

Glucose (40glL), Magnesium sulphate, MgS04 (1.2SglL), Potassium chloride, KCI 


(Sg/L), Potassium dihydrogen orthophosphate, KH2P04 (2.SglL). 


• 	 Without Phosphate 


Glucose (40g/L), Potassium Sulphate, K2S04 (2.SglL), Potassium nitrate, KN03 


(5g1L), Magnesium sulphate, MgS04 (1.2SglL). 
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• Without Magnesium 

Glucose (40glL), Potassium dihydrogen orthophosphate, KH2P04 (2.Sg/L), Potassium 

nitrate KN03 (Sg/L), Potassium Sulphate, K2S04 (2.Sg/L). 

20g of agar was added in all the media before autoclaved. Agar block containing mycelia of 4-7

day-old culture was inoculated onto the media in Petri dish. Three replicates were prepared for 

each isolate. All the inoculated plates were incubated at 2S°C. Colony diameter was measured 

everyday for seven days and average radial growth rates were calculated as above 

Data analysis 

All data were analyzed with SPSS windows version I 1.0 statistical software. One-way and two 

way ANOVA and Tukey's test were used. 
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RESULTS AND DISCUSSION 

Morphological characteristics 

Figure 1-8 show the different characteristics of the Aspergillus spp. 

A. niger (1022) - Colony initially was white then become black. At reverse the color was pale 

white to yellow. The colony diameter on PDA after seven days incubation at 25°C was 6.12 em, 

exudates or soluble pigments were absent. Conidiophores were long smooth walled, hyaline to pale 

brown. Vesicles were subglobose to globose and sterigmata were biseriate. Conidia were globose 

to subglobose in shape and surface textures were rough. 

A. carbonar;us (742) - Colony was yellow and white then become black. Reverse colony surface 

was dark yellow. The colony diameter on PDA after seven days incubation at 25°C was 5.76 em, 

exudates or soluble pigments were present. Conidiophores were long, thick-walled, smooth to 

finely roughened. Vesicles were globose and sterigmata were biseriate. Conidia were globose to 

subglobose in shape and surface textures were rough. 

A. glaucus (542) - Colony was white, usually inconspicuous then become dark green. At reverse 

the color was pale brown. The colony diameter on PDA after seven days incubation at 25°C was 

5.76 em, exudates or soluble pigments were absent. Conidiophores were long, thick walled and 

smooth to finely roughened. Vesicles were subglobose and sterigmata were uniseriate to biseriate. 

Conidia \ ere large, subclavate and splitting into poorly-defined columns when matured. 

Cleisthothecia were present. 
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A. oryzae (1 047) - Colony initially was white, usually inconspicuous then become pale greenish 

brown. Reverse colony surface was pale brown. The colony diameter on PDA after seven days 

incubation at 2SoC was S.76 em, exudates or soluble pigments were absent. Conidiophores were 

long. thin-walled, smooth and uncolored. Vesicles were globose and sterigmata were biseriate. 

Conidial heads were globose to subglobose and splitting into poorly-defined columns when 

matured. Conidia structures loosely radiate. 

A. aiutacells (1046) - Colony initially was white to yellow, usually inconspicuous then become 

brown. Reverse colony surface was yellowish to greenish brown. The colony diameter on PDA 

after seven days incubation at 2SoC was S.82 em, exudates or soluble pigments were absent. 

Conidiophores were long, thick-walled, smooth and uncolored. Vesicles were globose and 

sterigmata were biseriate. Conidial heads were globose to subglobose and splitting into two or three 

divergent columns. 

A. niveus (S18) - Colony was yellow, usually inconspicuous. Reverse colony surface was pale 

yellow to reddish. The colony diameter on PDA after seven days incubation at 2SoC was 4.92 em, 

exudates or soluble pigments were present. Conidiophores were long, thick-walled, smooth and 

uncolored. Vesicles were globose and sterigmata were biseriate. Conidial heads were mostly 

globose and colorless. 

A. terreus (9 10) - Colon~ was white, usually inconspicuous then become cinnamon. Reverse 

colony surface was pale brown. The colony diameter on PDA after seven days incubation at 2SoC 

was 08 em, exudates or soluble pigments were absent. Conidiophores were long, thin-walled, 
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smooth and uncolored. Vesicles were globose and sterigmata were biseriate. Conidial heads were 

radiate and loosely adherent, globose to subglobose in shape. 

A. Jlavus (1044) - Colony was yellow then become greenish to yellowish. Reverse colony surface 

was pale yellow brown. The colony diameter on PDA after seven days incubation at 25°C was 5.76 

cm, exudates or soluble pigments were absent. Conidiophores were long, thin-walled, smooth and 

uncolored. Vesicles were globose and sterigmata were biseriate. Conidia were globose to 

subglobose in shape and splitting into poorly-defined column. 

Colony colors for the isolates were different depending on species. Vesicles shapes varied from 

clavate, subglobose or globose. The conidial head splitting into divergent columns when matured. 

According to Raper and Fennell 1965, this character which are only present for certain species of 

Aspergillus. A.ornalus, A.cremeus and A.ochracells groups have been reported could produce 

cleisthothecia. In the present study, only A. glaucus (542) produced c1eisthothecia. Some species of 

Aspergillus could have different colors of spores and they produced in long chains from the ends of 

the phial ides (Raper and Funnel, 1965). The present study showed the variation of spores color 

depending on the species. 
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Figure I. Aspergillus niger (1022) on PDA. (a) Colony surface- black in color (b) Colony reverse surface 

color pale white to yellow (c) Conidial head- black x 40 (d) Vesicles subglobose with biseriate sterigmata 

xIOO. 

b 

Figure 2. Aspergillus carbonarius (742) on YEA (a) Colony surface- black (b) Colony reverse surface color 

dark yellow (c) Conidial head- brown x 40 (d) Vesicle globose with biseriate sterigmata x 100. 

Figure 3. Aspergillus glaucus (542) on PDA (a) Colony surface- dark green (b) Colony reverse surface color 


pale brown (c) Conidial head- greenish x 40 (d) Cleisthothecia x 100. 
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Figure 4. Aspergillus oryzae (1047) on PDA (a) Colony surface- pale greenish yellow (b) Colony reverse 

surface color pale brown (c) Conidial head- yellowish brown x 40 (d) Vesicles globose with biseriate 

sterigmata x I 00. 

Figure 5. Aspergillus alutaceus (1046) on PDA (a) Colony surface- yellow to brown (b) Colony reverse 

surface color yellowish to greenish brown (c) Conidial head- brownish x 40 (d) Vesicles globose with biseriate 

sterigmata x 100. 

Figure 6. Aspergillus niveus (518) on PDA (a) Colony surface- sulphur yellow (b) Colony reverse surface color 

yellow to reddish (c) conidial heads- white x 40 (d) Vesicles globose with biseriate sterigmata x 100. 
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Figure 7. Aspergillus terreus (910) on PDA (a) Colony surface- white mycelia with brown spores (b) Colony 


reverse surface color pale brown (c) Conidial heads- splitting into divergent column and brown in color x 40 (d) 


Vesicles globose with biseriate sterigmata x 100. 


Figure 8. Aspergillus flavus (1044) on PDA (a) Colony surface- greenish and yellowish (b) Colony reverse 


surface color pale yellow brown (c) Conidial heads- green x 40 (d) Vesicles globose with biseriate sterigmata x 


100. 

16 




Effect ofDifferent Media 

Data analysis of two way ANOV A shows not highly significant different (P=0.02) of effect of 

media on growth of the fungi. One-way ANOV A however indicates that there was highly 

significant different between the media and the isolates. Media influenced the growth rate of eight 

isolates ofAspergillus spp. significantly at P< 0.05 . 

Table 1. Average growth rates (cm day"l) of Aspergillus spp. on different media. 

A verage Growth Rate (cm day"') 

Isolate PDA MEA YEA 

A. niveus (518) 0.82 ± O.Olc 0.71 ± 0.02a 0.76 ± O.Olb 

A. glaucus (542) 0.96 ± O.Olb 0.93 ± 0.03b 0.85 ± O.Ola 

A. carbonarius (742) 0.48 ± O.Ola 0.93±0.0Ib 0.96 ± O.Olc 

A. lerreus (91 0) 0.68 ± O.Olb 0.53 ± O.Ola 0.52 ± O.Ola 

A. niger (1022) 0.99 ± 0.03a 1.00 ± 1.00a 1.06 ± 0.02a 

A. flavus (1044) 0.94±0.0Ib 0.88 ± O.Ola 0.92 ± 0.02b 

A. alulaceus ( I046) 0.97 ± O.OOb 0.86 ± 0.02a 0.92 ± 0.07ab 

A. oryzae ( 1047) \.02 ± O.Olc 0.88 ± O.Ola 0.91 ± O.OOb 

Mean ± s.d. Far each media, values in a row followed by the same letter indicate no significant 

difference of growth rate at u=0.05 level by Tukey's test. 

Different species of Aspergillus grew at different rates on the media (Table I). All isolates grew on 

PDA significantly faster than MEA and YEA except for A. carbonarius (742) and A. niger (1022). 

The growth rates of the two isolates were faster and mycelia were more abundant on YEA media. 

ough growth rate of some isolates varied differentially on the three media, colony 

m logies of most of the fungi on the media were similar. Colony color of A. carbonarius (742) 

17 



on PDA was light yellow while on YEA and MEA the pigment was dark yellow and orange. Raper 

and Fennell (1965) have found that most Aspergillus and Penicillium grew best on media such as 

oatmeal agar, potato dextrose agar, and potato sucrose agar. 

Mycelia and spores were produced abundantly on PDA and YEA but on MEA, sporulation was 

very sparse and mycelial growth was very thin. This is probably due to the elements composition 

available in the media. The nutrition requirement for fungi has been reported by Garraway and 

Evans, 1984; Griffin, 1994). PDA, MEA and YEA are standard media with pH about 5 to 6, 

supplementing high ratio of carbohydrate and nitrogen components that support the growth of 

fungus on solid media (Deacon, 1998). 

Effect oflight 

The one-way ANOVA analysis showed that the light condition significantly effected the growth 

ofAspergillus on PDA (P<0.05). 

The results from this study show that the growth of A. niveus (518), A. glaucus (542), A. 

CIlTbonarius (742), A. terreus (910), A. flavus (1044) and A. oryzae (1047) were faster in light 

than in the dark condition. A. alutaceus (1046) however was not affected by the light condition. 

The highest average growth rate was of A. niger (1022) 0.78 cm day"'. However, in dark 

condition the average growth rate of A. niger was 1.25 cm day"'. Figure 9 shows the average 

growth rates ofAspergillus spp. under light and in dark conditions. 
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igure 9: Average growth rates (cm day"l) of the Aspergillus spp. after seven days under dark 

. or in light (II) condition. 

c:cording to Deacon (1998), light has an effect on the production of conidia and causes zonation 

some fungi on agar. Aspergillus spp. is able to produce abundant conidia 

tltJllOllgh they were kept in dark condition. In the present study, A. glaucus (542) formed zonation 

dark condition. This isolate was differing from the others. 

JUhmglra and Sinclair (1997) stated that some fungi can produce spores when exposed to I ight but 

the same time several fungi need dark condition to produce their spores (conidia). A. niger 

produced luxuriant growth of mycelia and abundant conidia within five days in dark 

.... Light is very important in sporulation for many species of fungus (Cochrane, 1963). 
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J()°C. At low temperatures (10 

·. ... 

Light plays an essential role in spore dispersal since the spore-bearing organs of fungus are 

positively phototropic and discharge their spores toward the light. In general, all isolates of 

Aspergillus favor light medium for their growth and conidium production (Harada, 1977). 

Hawker (l9S0) stated that most species of common moulds, such as Penicillium and Aspergillus 

could sporulate equally well in light or dark condition. 

Effect o/Temperalure 

Data analysis of two-way ANOYA reveals that there were significant effects between 

temperature and isolates on average growth rates of the fungi (P<O.OS). This shows that 

temperature plays an important role in determining the differences in growth of all the isolates. 

Different Aspergillus spp. show different optimum temperature for growth. The optimum 

temperature range for growth ofA. niveus (SI8) was at 30-3SoC, A. glaucus (S42) was at 2S-35°C 

and for A. terreus (910) was at 25-30°C. However, optimum temperature range for growth of A. 

niger (1022), A. carbonarius (742), A. jlavus (1044), A. alutaceus (1046) and A. oryzae (1047) 

was at 30°C. The growth rates were reduced as the temperatures were decrease or increase. 

Klich (2002) reported that the optimum temperature for A. lerreus, A. niger and A. oryzae were 

and 15°C), there was little observable mycelial growth of 

bpergillus. This may be due to the fact that, at these temperatures, the metabolic activities of 

these fungi were reduced considerably to allow the absorption of essential nutrients needed for 

Similarly, there was little growth at 40°C. This could be due to the denaturation of 

.·...""rttant enzymes, which catalyze fungal metabolic processes. Raper and Fennell (196S) also 

that the growth rate of A.lerreus was inhibited at 40°C. 
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ungi are classified into three groups in terms of their temperature requirements for growth. The 

egories are psychrophiles (grow at cold condition), mesophiles (growing at moderate 

perature) and Ihermophiles (heat-loving). Most of the fungi are mesophilic, which can grow at 

perature between 10°C to 35°C. The maximum temperature requirement for growth is 

between 62°C to 65°C (Deacon, 1998). As for Afilmigalus, it can grow from 12°C to 55°C and 

considered as thermoph ilic fungi (Lenartovicz et a\., 2003). From this study, all isolates of the 

Aspergillus are mesophilic because the growth was well at temperature between 25°C to 35°C. 

1.00 	 1.20 
CD• ..... ---- .. .. 1.000.80 caI 	 / ~ ~ \ 

\ .. - 0.80 /~-.,,-I .c 
I \i i 0.60 	 ~ >

~ \ o ca 0.60 
./ 	 \ ... "0CJ i 0.40 ". 	 (!)i •.. 	 0.40

CD U&,g. 0.20 '" 	
~ 

0)- ./
ca 0.20l! ~ " 	 ... ....-/

! 0.00 	
< 
CD 
> 0.00 -- 

10 15 20 25 30 35 40 
 10 15 20 25 30 35 40 
a) Temperature (OC) (b) Temperature (0C) 

• 
1.00 	 1.00 •.... ..CD 

I 
 .0" , .
0.80 ' ~ 
~ 
ca 

0.80 	 0 

.s  f) 


~ ~ 	 0.60!i 0.60 A 	 I e::!:! 
~ " . 	 (!) E 0.40B0.40 ~. 	 ,0 , 	 CD u~ 0)- 0' 

(,ca 	 0.20t- 0.20 	 ... 
0 

! 
~ 	 CD 

0.00 	 ~ 0.00 

10 15 20 25 30 35 40 10 15 20 25 30 35 40 
Temperature (OC) 	 Temperature (0C)c) 	 (d) 

21 




1.40 	 1.20 
.. 0·, ..x· .. . .$1.20 1.00x t}, 0 0 

x 5 _ 0.80 
~ > 0e ~ 0.60 .x 	 x 
C)E 	 () 

.x· 	 CI) I.,) 0.40 0' 
, 	 C)

IV
x' 	 ... 0.20 
CI) <:/

0.00 	 > 0.00<C 
10 15 20 25 30 35 40 10 15 20 25 30 35 40

(f)Temperature (0C) 	 Temperature (DC) 

1.20 	 1.40.$;:( 
IV 1.201.00 ;:( 	 It: 

; ;:( 
I \ £ ~ 1.00 t>: 0.80 /e~ ;:( 	 ~ ~ 0.80 

C) e 0.60 / 	 \ 
\ C) ~ 0.60 

/ 	 CI) I.,)&.2. 0.40 ;:( 	
;:( en - 040IV .l! 	 ...0.20 / 	 CI) 0.20I ;:( 	 > 

0.00 	 <C 0.00 

10 15 20 25 30 35 40 10 15 20 25 30 35 40 
(g) Temperature (OC) (h) 	 Temperature (0C) 

10. Effect of temperature on the average growth rates (cm dai') of Aspergillus isolates. 
(518); (b) A.glaucus (542); (c) A.carbonarius (742); (d) A.terreus (91 0); (e) A. niger 

(f) Aflavus (1044); (g) A.alutaceus (1046) and (h) A.oryzae (1047). 

were significant difference (P<0.05) of growth of Aspergillus spp. in different pH. Hawker 

noted that initial pH has a profound effect on growth of A.<>pergillus spp. 

results shown in Figure 11 indicate that the optimum pH for the highest mycelial dry weight 

most Aspergillus spp. in the basal medium was at pH 5.0 except for A. glaucus (542). The 

growth for A. glaucus was at pH 6.0. 
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