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1.   Introduction 

 

The high increases in the total populations and 

healthcare facilities have associated with 

production huge amounts of the medical 

wastes. In Malaysia, the total numbers of the 

medical wastes generated from the hospitals 

and clinics have increased to 18,055 tonnes in 

2012 and expected to reach 33,000 tonnes per 

year by 2020 [1,2]. 

Healthcare wastes are general terms used 

to define the wastes generated from healthcare 

facilities. In some references these wastes are 

defined as clinical wastes, medical waste, bio-

medical wastes, hospital wastes, hazards and 

bio-hazards wastes. These wastes contains 

blood or human body fluids as well as heavily 

infectious loads [3]. 

The presence of fungi in the clinical 

wastes are related to the high contents of 

organic matter as well as pH which support the 

fungal growth [4]. Among several fungal 

species isolated from the clinical wastes are 

Fusarium sp., Mucor sp., Scopulariopsis sp., 

Paecilomyces sp., Aspergillus spp. 

Cladosporium spp., Penicillium spp., 

Basipetospora sp., Curvularia sp. 

Aureobasidium sp., Scytalidium sp. and 

Alternaria sp. Acremonium spp. and Alterneria 

spp. [5-7].  

A very few studies have been performed 

on the fungi from the clinical wastes in 

Malaysia. Noman et al. [8] found that A. 

fumigatus, A. niger, T. harzianum and P. 

chrysosporium were the most common [8]. 

However, more studies are required due to the 

high importance of these wastes on the human 

health and environment. Therefore, the present 

study aimed to investigate the presence of 

fungi in the clinical wastes to best understand 

the fungal load in these wastes.  

 

2.    Materials and Methods  

2.1 Recovering and purifying of fungi  

 

The medical waste samples were obatined 

from a Wellness Centre at Universiti Sains 

Malaysia (USM) during the period between 

Abstract: The distrubition of fungi in the hospitals wastes are coming from the clinical wastes specimens 

used for the disgnistic process. The aim of the present study was to identify the fungal isolates obtained 

from clinical wastes based on phenotype method. The fungal isolates were obtained by the direct plate 

method on Potato Dextrose Agar (PDA) medium and incubated at 28◦C for 7 to 14 days, therafter purified 

by single spore isolation. The cultural characteristics of the fungal isolates were described on different 

media, while the morphologies were observed using a light microscope. Eight fungal species from five 

genera were identified and included Curvularia Trichoderma spp. Rhizopus sp. Fusarium spp. 

Oidiodendron sp. These results indicated that the clinical wastes have a diversity of fungi which might 

possess health risk to humans if these fungi have not inactivated in the clinical wastes before the final 

disposal into the environment. 
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January and Jun 2014. The collected samples 

included tissue papers, gloves, cotton, gauze, 

pasture pipette, needles, urine strips, kits, 

serum containers, blood wastes, ACCU-CHEK 

Safe-T-Pro Plus lancets, strips of glucose test 

lancets, microscopic slides, yellow tips, HB 

cuvettes and wood sticks. The fungi were 

recovered on Potato Dextrose Agar (PDA) 

medium using direct plate technique and 

purified based on the single spore technique 

[2]. For the fungi from air a new media was 

prepared and left in the storage room for 12 

hours to allow for fungal spore to colonize the 

medium. 

  

2.2.   Fungal identification  

 

Fungal isolates were identified based on 

their growth characteristics on the selective 

culture medium included; Czapek-Dox Agar 

(CZ); V8 juice agar (V8A); Malt Extract Agar 

(MEA); Czapek Yeast Extract Agar (CYA); 

Sabouraud dextrose agar (SDA) and Potato 

Dextrose Agar (PDA). The following 

references were used in the identification 

process Rifal [9], Ellis and Martin [10], 

Barnett and Hunter [11], Watanabe [12], and 

Samson et al. [13]. The colony size (diameter, 

mm), texture and surface of the fungal growth 

were recorded in the cultured media incubated 

for seven days at 28˚C [1]. The sporulation 

were also recorded based on the spores 

occurrence in the culture. The shape and size 

of fungal spores were determined under light 

microscope. The spore size of 25 spores was 

determined by using cell Sens imaging 

programme/software. 

 

3. Results and Discussion 

 

Eight fungal species from five genera were 

identified and included Curvularia 

Trichoderma spp. Rhizopus sp. Fusarium spp. 

Oidiodendron sp. (Table 1).   

 
Table 1 Fungal species isolated from clinical 

wastes 

Genus  Species   

Curvularia 

C. lunata  

C. clavata 

C. brachyspira 

Trichoderma 

T. viride  

T.longibrachiatum 

Rhizopus R. stolonifer 

Fusarium F. beomiforme 

Oidiodendron Oidiodendron sp. 

 

Fungal isolates belonging to Trichoderma 

spp., Curvularia spp., Rhizopus spp., 

Fusarium spp. and Oidiodendron sp., 

exhibited clear morphological characteristics 

based on their growth in the culture.  Further 

characterization under light microscope 

confirmed the species (Table 2). It was noted 

that the fungal species exhibited different 

characteristics on the selective culture media. 

C. clavata occurred more sporulation than C.  

brachyspira. In contrast,   F. Beomiforme 

showed more spores on V8A and PDA than 

other culture media used in the study. T. Viride 

produced spores on all culture media while T. 

longibrachiatum sporulation was detected on 

CZ and MEA. These differences indicated the 

role of culture media in the induction of fungal 

sporulation. 

 

Table 2 Culture characteristics of Curvularia spp., Fusarium sp., Oidiodendron sp., Rhizopus sp. and 

Trichoderma spp. on different culture media after seven days at 28˚C 

Fungus 
Media 

type 

Colony 

diameter 

(mm) 

Colony character 
Zonation 

(Margin)  

Sporulati

on Source of  

isolation  
Texture Surface 

Curvularia  

brachyspira 

V8A 31±3.4 
Cotton and 

gloves wastes  

obtained from 

hematology 

section 

thick floccose 
white to light 

grey 
grey low 

CZ 34±4.1 amaranthine grey white low 

CYA 25±5.2 thin floccose grey white low 

MEA 41±5.3 amaranthine grey white low 

PDA 25±3 thick floccose light brown white low 

SDA 33±2.1 thick floccose  grey white low 
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C. clavata 

V8A 65±3.4 

Pester pipette 

and yellow 

tipswastes 

resulted from 

hematology 

Section 

velvety/sulcate    
dark 

green/grey  
white to grey  moderate  

CZ 53.5±1.5  velvety 
dark 

brown/black  

dark 

brown/black  
 moderate 

CYA  53±6.2  velvety black  grey   moderate 

MEA  70±2.9  velvety black/grey   grey  moderate 

PDA 66±1.8 velvety  grey  beige   moderate 

SDA  72±1.3 velvety  black   grey moderate  

C. lunata 

V8A  55±3.8 Cotton, gloves 

wastes  

Gauze, kits, 

pester pipette 

and urine strip 

wastes 

obtained from  

urine Section, 

Gloves wastes 

obtained from 

labeling 

Section 

thick floccose grey greenish  moderate 

CZ 42±4.1  floccose dark grey grey low 

CYA 49±6.7  floccose 
dark 

grey/black 
grey moderate 

MEA 48±2.5 wrinkled 
white to 

creamy 

grey to 

greenish 
moderate 

PDA 47±11 floccose 
dark 

grey/black 
grey low 

SDA 54±1.5 
floccose/ wrinkled 

edge 
white grey  low 

Fusarium 

beomiforme 

V8A 50±3.8 

Glucose lancet 

wastes from 

hematology 

Section 

Tissue paper of 

emergency 

Section 

lumbar growth 
white to 

orange 
white  high 

CZ 50±4 lumbar growth 
white to 

yellowish 
 yellowish moderate 

CYA 55±5.4 

lumbar 

growth/radially 

edge 

white white  moderate 

MEA 55±6.2 

lumbar 

growth/radially 

edge 

white  white moderate 

PDA  46±2.9 floccose white/ orange yellowish  high 

SDA  67±2.8 lumbar growth orange yellowish  moderate 

Oidiodendron 

sp. 

V8A 79±8 

Air of the 

storage room 

velvety 
white to 

creamy 
white  high 

CZ 12±2.4 velvety 
white to 

transparent  
 white low 

CYA 13±3.9 creamy growth white  white moderate 

MEA 64±7 velvety light yellow yellowish  high 

PDA 75±8.3 velvety 
yellow/ 

creamy 
white  high 

SDA  8.3±1.3 creamy  creamy  creamy   low 

Rhizopus 

stolonifer 

V8A 80±0.0 
Tissue paper 

wastes from 

hematology 

and emergency 

Section 

Air of the 

storage room 

floccose crisp white grey grey high 

CZ 80±0.0 thin floccose white  grey low 

CYA 70±3.5 floccose crisp grey/white grey high 

MEA 73±4.4 floccose  grey/white white high 

PDA 80±0.0 floccose grey/white black high 

SDA 80±0.0 thick floccose black dark green high 

Trichoderma 

longibrachiatu

m 

V8A 80±0.0 

Wood stick 

wastes 

collected from 

hematology 

Section 

 

floccose yellow white Moderate 

CZ 62.6±3.8  granules green green high 

CYA 70±2.5 radially/floccose white white Moderate 

MEA  74.9±4.2 granules green green high 

PDA  66.2±2.8 floccose 
white to 

yellow 
white yellow Moderate 

SDA 80±0.0 velvety white white low 

T. viride V8A 80±0.0 
HB cuvette 

wastes resulted 

amaranthine/floccos

e 

Green/ 

yellowish  
white high 
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CZ 25±7.8 from 

hematology 

Section 

Sharps wastes 

from 

emergency 

Section 

granules dark green  white high 

CYA 50±10 granules/thick mass dark green yellow high 

MEA 63±6.7 granules/thick mass dark green yellow high 

PDA 51±4.9 granules/thick mass dark green white high 

SDA 80±0.0 granules/thick mass dark green white high 

V8 juice agar (V8A); Czapek-Dox Agar (CZ); Czapek Yeast Extract Agar (CYA); Malt Extract Agar (MEA); 

Potato Dextrose Agar (PDA); Sabouraud dextrose agar (SDA)

In a view for the Microscopic morphology 

of fungal isolates (Table 3 and Fig. 1 and 2), it 

was noted that C. lunata has a large spores size 

(25.1 µm), while C. clavata has the smallest 

spore diameter s (12 µm). T. longibrachiatum 

has a large spore size (9 µm) than  T. viride (4 

µm) as determined under light microscope 

using cell Sens imaging programme/software. 
 

Table 3 Microscopic morphology of Curvularia spp., Trichoderma spp., Fusarium sp., Oidiodendron sp. And 

Rhizopus sp. spores as observed using a light microscope with 100X of magnification

No 
Fungal 

genus 
Fungal species 

Conidia diameter 

(µm) Spore shape 

mean max min 

1 Curvularia 

C. brachyspira 13.5 19 9 Curved shape with two-three septa  

C. clavata 9.3 12 6.5 Elongated shape with three septa  

C. lunata 19.7 25.1 11 Curved shape with three septa  

2 Trichoderma 

T. 

longibrachiatum 
6.2 9 4.8 

Ellipsoidal-sub-cylindrical with smooth 

surface  

T. viride 3.2 4 2.9 Globose to broadly ovoid with rough surface 

3 Fusarium F. beomiforme  4.9 9.5 1.9 

Curved shape for macro-conidia with two-

three septa and elongated shape of micro-

conidia  

4 Oidiodendron 
Oidiodendron 

sp. 
6.6 12.2 4.2 

Globular, sub-globular, globose to broadly 

ovoid, some spores have lemon shape. All 

spores have smooth surface  

5 Rhizopus R. stolonifer 6.8 11.5 4.6 

Vary in their shape ranged from globular to 

ovoid shape. The spore has thick well with 

filamentous structures on the surface.  

 

 

 

Fig. 1 Microscopic morphology of Curvularia spores, A) C. lunata B) C. brachyspira; C) C. clavata. The 

morphology characteristics were determined using a light microscope with 100X of magnification. 

     

C A B 
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Fig. 2 Microscopic morphology of different fungal spores; A) T. longibrachiatum spores B) T. viride; C) 

Oidiodendron sp. spores D) F. beomiforme macro-conidia; E) F. beomiforme  micro-conidia; F) R. 

Stolonifer. The morphology characteristics were determined using a light microscope at 100X 

magnification.     

Pencillium marneffei, Candida spp., 

Cryptococcus neoformans are reported as the 

most common species as invasive fungal 

infections (IFIs) in Malaysia. Morever, P. 

lilacinus, Fusarium spp. and Curvularia spp., 

have also reported in the laboratory diagnostic 

process [14]. The presence of Candida spp. 

among 3837 of clinical specimens have been 

detected by Abdul-Rahman et al. [15] in a 

study conducted at Hospital of USM (2001 to 

2006). Candida spp. has reported as a 

predominant species in blood culture 

specimens, urine specimens and genital 

specimens. The present study revealed 

different species of the fungi available in the 

medical wastes, which should be considered 

before their disposal into the environment. The 

health risk concerns related clinical wastes lie 

in the potential of the pathogens for the 

regrowth or persistence and then their 

transmission into the food chain [16]. It has to 

mention that the fungal species obtained here 

are those have the ability to grow in the culture 

medium, while non-culturable fungi are not 

investigated in the study.   

 
4. Conclusion 

 

Healthcare wastes contain different species of 

the fungi and thus represent a biohazards 

wastes with adverse effects on the human and 

environmental health. This work revealed a 

potential health risk for the clinical wastes and 

suggested that these wastes should be managed 

safely to prevent the distribution of infectious 

agents. 

 

 

A B 

C 

F E 

D 

A 



Journal of Science and Technology, Vol. 9 No. 4 (2017) p. 64-69 

 

69 

 

Acknowledgements 

 

The authors gratefully acknowledge the 

research project financial support under FRGS 

1574. The authors wish also to thank the 

Ministry of Science Technology and 

Innovation (MOSTI) for supporting this 

research under Science Fund vot S029 and 

also the Office of the Research, Innovation and 

Commercialization Centre (ORICC) UTHM 

for providing grant U682 for this research. 

 

References 

 

[1]   Department of Statistics, (2013). 

Compendium of Environment 

Statistic, Department of Statistics, 

Pusat Pentadbiran Kerajaan 

Persekutuan, Putrajaya, Malaysia.  

[2]    Ambali, A., Bakar, A.N., Merican, 

F.M (2013). “Environmental policy in 

Malaysia: Biomedical waste, strategies 

and issues” in J. Admin. Sci., Vol. 10. 

No. 1.   

[3]   WHO, (2005) Management of solid 

healthcare waste at primary healthcare 

centres. A Decision Making Guide, 

Geneva.     

[4]  U.S. EPA (1990). Summary of 

potential risks from hospital waste 

incineration: Pathogens in air emission 

and residues. EACO-R-0238.   

[5]  Neely, A.N., Orloff, M.M. (2001). 

“Survival of some medically important 

fungi on hospital fabrics and plastics” 

in Journal of Clinical Microbiology 

Vol. 39. pp 3360-3361. 

[6]  Vieira, C.D., de Carvalho, M.A.R., de 

Resende, M.A., de Menezes Cussiol, 

N.A., Alvarez-Leite, M.E., dos Santos, 

S.G., de Oliveira, M.B., de Magalhaes, 

T.F.F., Silva, M.X., Nicoli, J.R. de 

Macedo, F.L. (2010). “Isolation of 

clinically relevant fungal species from 

solid waste and environment of dental 

health services” in Letter Applied 

Microbiology, Vol. 51. pp 370–376. 

[7]  Şahil, D., Otag, F. (2013). 

“Filamentous fungi isolated from 

clinical samples stored for a long time 

in the sand” in Clinical Microbiology, 

Vol. 2. No. 1, pp 1-2.  

[8]  Noman, E., Al-Gheethi, A., Rahman, 

A., Nagao, H., Kadir, M.O. (2016). 

“Assessment of relevant fungal 

species in clinical solid wastes” 

in Environmental Sciences and 

Pollution Research, Vol. 23, pp 

19806-19824. 

[9]  Rifal, M.A. (1969). “A revision of the 

genus Trichoderma” in Mycololgy 

Papers, Vol. 116, pp 1-55.  

[10]  Ellis, J.P., Martin, B.E. (1985). 

Microfungi on land plants: An 

identification handbook. Macmillan 

Reference. Croom Helm Ltd. 

[11]  Barnett, H.L., Hunter, B.B. (1998). 

Illustrated genera of imperfect fungi; 

A comprehensive resource for 

recognizing, identifying, and learning 

various aspects of imperfect fungi.  4th 

Edition. St. Paul: APS Press The 

American Phytopathological Society. 

USA. 

[12]  Watanabe, T. (2002). Pictorial atlas of 

soil and seed fungi; Morphologies of 

cultured fungi and key to species, 2nd 

Edition. CRC Press Boca Raton 

London New York Washington. USA. 

[13]  Samson, R.A., Houbraken, J., Thrane, 

U., Frisvad, J.C., Andersen, B. (2010). 

Food and indoor fungi. CBS-KNAW 

Fungal Biodiversity Centre, Utrecht, 

Netherlands.  

[14]  Tamring, S., Lane, T., Mohd-Shah, 

S.H., Shanmuganathan, S., Khaithir, 

T.M.N., Shuid, A.N., Borhanuddin, B., 

Mohamed, I.N. (2014). “Amphotericin 

b-deoxycholate is  as effective and 

safe as the costly amphotericin b 

colloidal dispersion in the treatment of 

paediatric invasive fungal infections” 

in Journal of Pharmacy and Nuttion 

Sciecines, Vol. 4, pp 228-237. 

[15]  Abdul-Rahman, Z., Md Noor, S., 

Zahiraddin, W., Hassan, H., 

Mohamed, Z., Hassanl, A. (2008). 

“Epidemiology of Candida Species in 

Tertiary-Teaching Hospital in 

Malaysia” in International Medical 

Journal, Vol. 15, No. 4, pp 291-294. 

[16]  Rose, J.B., Sun, G.S., Gerba, C., 

Sinclair, N.A. (1991). “Microbial 

quality and persistence of enteric 

pathogens in graywater from various 

household sources” in Water 

Research, Vol. 25, pp 37-42. 


