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ABSTRACT 

Six yeast strains belonging to different species of 
Candida, Trichosporon, and Cryptoccocus were isolated 
from apple, apricot, mandarin, kiwi-fruit, and oranges pro-
cured from markets in Riyadh. Eleven strains belonging to 
species of Candida, Rodotorula, Sacharomyces, Kluy-
veromyces and Kloeckera were isolated from dairy prod-
ucts and sorghum grains, at the College of Agriculture, 
KSU. These seventeen strains along with two reference 
strains of Saccharomyces cerevisiae were tested for poly-
galcturonase (PG) activity with plate assay technique, in 
this study. PG activity was scored on the basis of color 
intensity on a scale of 1-5 in ascending order. All the 
isolates showed PG activity of varying order. Six PG-
producing strains isolated from fruits are being reported for 
the first time from Saudi Arabia. One of the isolates, Sac-
charomyces cerevisiae-MB1 showed a remarkably high 
score for PG activity as compared to the reference strains.     
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1. INTRODUCTION 

Yeasts are unicellular fungi, round to oval in shape, 
which multiply by budding; but some of them may also 
form pseudo-hyphae comprising series of rectangular 
cells like Saccharomyces ceriviciae being one of the most 
important species of yeasts [1]. Members of this species 
grow wherever fluid sugar is present, for example in food 
materials, fruits, plant secretions etc. [2, 3]. They may 
also be present as saprophytes in soil and other media [4], 
and live as commensals or parasites in association with 
humans or livestock [5]. They have the ability to ferment 
carbohydrates with the help of enzymes capable of con-
verting simple sugars into alcohol and carbon dioxide [6].  

Besides its role in fermentation, S. cerevisiae has fre-
quent use in experiments on genetics and cloning due to 
its rapid growth and easy manoeuvrability in culture [7].  

Pectins are carbohydrate polymers consisting mainly 
of galacturonic acid units connected by glycosidic linkages 
which can be digested by enzyme polygalacturonase (PG) 
produced by many fungi and bacteria [8]. This enzyme is 
used in the food industry to solublize cell wall material, 
especially during the extraction and filtration of fruit 
juices [9]. 

Yeasts are known as PG source [10]. In this study, an 
attempt was made to isolate PG-producing fungi from local 
sources, and evaluate their enzyme production efficiency in 
comparison with the standard strains.  

 
 
2. MATERIALS AND METHODS 

Yeast samples were isolated from fruits like apple, 
apricot, mandarin, kiwi, and orange, available in Riyadh. 
Some isolates were obtained from sorghum grains and 
dairy products, at the College of Agriculture, KSU. S. 
cerevisiae strains, 1389 (wild type) and IM1-8b, used as 
references for the purpose of comparison, were obtained 
from Professor Villa, University of Santiago. 

Isolation of yeasts was carried out using dilution me-
thod [11], and the isolates were purified and cultured on 
potato dextrose agar, Sabouraud dextrose agar, and corn 
meal agar media. Subsequently, pure colonies were main-
tained on YPD (yeast, peptone, dextrose) medium pre-
ferred for yeasts [12-14]. Cultures were incubated at 25-
30 °C for 3 days. Yeast cultures were identified and dis-
tinguished, on the basis of morphology, stain reaction, 
and germ tube test by examination under the microscope. 

PG activity was detected by plate assay method [15] 
using ruthenium red dye on yeast nitrogen base medium 
(YNB) after 3-5 day incubation at 30 °C. Enzyme activity 
was scored on the basis of color intensity on a 1-5 scale in 
ascending order, brightest being 5 and dimmest being 1. 
Cultures without color development were scored as ‘0’ 
and excluded from the observations. Five plates were 
screened for each strain and means were tabulated with 
standard deviation of the sample.  
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3. RESULTS AND DISCUSSION 

Microscopic examination confirmed exenic nature of 
individual yeast cultures (Fig, 1). Hence, these colonies 
were considered to be fit for determining PG activity in 
cultures.   

Yeast cultures isolated from different sources have 
been listed in Table 1. All the fruits tested in this study 
proved to be sources of yeasts. Two species of Candida, 
and one species each of Trichosporon and Cryptococcus, 
were isolated from the five fruit species. Except for apri-
cot which yielded two fungi, Trichosporon mucoides and 
Candida guilliermondii, all other fruits harbored only one 
fungus each. Candida was found on four out of five fruits. 
Among the yeasts isolated earlier at the College of Agri-
culture also, Candida was the dominant species. Six strains 
isolated from different fruits were found to show PG 
activity, of which 4 belonged to Candida, and one each to 
Trichsporon and Cryptococcus. In a similar study, Trin-
dade et al. [16] found Candida, Cryptococcus, Kloeckera, 
Kluyveromyces, Rhodotorula, Trichosporon and Saccharo-
myces species, besides many other yeasts to be associated 
with some Brazilian fruits and their pulp. Spencer et al. [17] 
isolated 3 species of Candida including guilliermondii, 
and many other types of yeast from decaying oranges, 
limes, mandarins, and grapefruits. Strains isolated pre-
viously also showed PG activity of varying order. Yeast 
strains isolated during the present study have not been 
reported previously from Saudi Arabia.  

Yeasts may cause rot in fruits and fruit pulps leading 
to quality deterioration and associated commercial losses. 
However, PG, the same enzyme playing a major role in 
this damage may be utilized to the benefit of food and 
beverage industry for its ability to solubilize the pectin 
component of cell wall [18]. Besides yeasts, some related 
fungi may also produce this enzyme. Guessous et al. [9] 

reported PG production by Geotricum candidium. In the 
present study, six strains of yeasts belonging to species of 
Candida, Trichsporon and Cryptococcus, were isolated 
from different fruits and were found to show PG activity 
(Table 1). To the best of our knowledge, this is the first 
report of PG production by these strains from Saudi Ara-
bia. Of the two reference strains used in the present study, 
S. cerevisiae 1389 – wild type is known to show high 
pectolytic activity, while activity of strain IM1-8b is high-
ly selective vis-à-vis carbon source, but is much lower as 
compared to the wild type strain [19]. One of the strains 
isolated during the present study (S. cerevisiae-MB1) 
showed remarkably higher capability of PG production 
with a color score of 4.6±0.08 (Table 1) as compared to 
score 3.4±0.20 for the reference strain. Other strains 
showed activities ranging between scores 1.4±0.08 and 
3.4±0.08. Next to S. cerevisiae selection and the wild type, 
Candida strains showed higher PG activity with regard to 
other strains. However, not all S. cerevisiae strains showed 
a high activity. McKay [20] tested 33 strains of S. cere-
visiae for PG activity, and found only 9 strains to be posi-
tive, and highlighted the importance of fermentation ac-
tivity on plant products by these strains.     

PG production ability of different species and strains of 
yeasts varies greatly as demonstrated by daSilva et al. [21]. 
They tested 300 isolates from different tropical fruits 
and reported that only 21 isolates belonging to 6 genera of 
yeasts produce PG. Kluyveromyces wickerhamii isolates 
secreted the highest amount of PG, followed by K. marx-
ianus and Stephanoascus smithiae. Other yeast species 
showed lower PG activity. Gainvors et al. [22] studied 
33 yeast species and found that only one strain of S. cere-
visiae was able to secrete the enzyme. The present study 
has yielded a promising S. cerevisiae strain with high PG 
activity. 

 
 

TABLE 1 - PG activity of some yeast strains isolated from different sources. 

 PG score Strain Source Yeast Strain 
2.4±0.08 MB3 Dairy products Candida pelliculosa* 
1.8±0.18 MB4 Dairy products Rhodotorula minuta* 
2.8±0.18 MB5 Dairy products Candida colliculosa* 
4.6±0.08 MB1 Dairy products Saccharomyces cerevisiae* 
3.2±0.18 MB2 Dairy products Saccharomyces fragilis * 
2.8±0.05 MB6 Dairy products Kluyveromyces marixianus * 
3.2±0.05 MB7 Dairy products Saccharomyces lipopolitica* 
2.2±0.04 
2.6±0.07 

MB13 
MB14 Yellow apple Candida famata** 

2.2±0.05 MB15 Apricot Trichosporon mucoides** 
3.0±0.10 MB16 Apricot Candida guilliermondii** 
2.0±0.08 MB17 Mandarin Cryptococcus albidus** 
3.2±0.05 MB18 Kiwi Candida guilliermondii** 
3.4±0.08 MB19 Orange Candida guilliermondii** 
1.6±0.06 MB8 Sorghum Kloeckera japonica* 
2.6±0.08 MB9 Sorghum Candida tropicalis* 
3.4±0.06 MB10 Sorghum Candida ciferii* 
3.0±0.12 MB12 Sorghum Candida guilliermondii* 
1.4±0.08 IM1-8b - S. cerevisiae *** 
3.4±0.20 1389-wild type - S. cerevisiae *** 

* Strains obtained from College of Agriculture, KSU; **Strains isolated during this study; ***Reference strains 
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FIGURE 1 – Exenic yeast colonies under the microscope (x400). 
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