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Abstract

Studies using solid media had been conducted on the amylolytic, proteolytic, lipolytic
and pectolytic activities of 23 strains of Saccharomycopsis fibuligera isolated from ragi
and spoiled bread. An APl ZYM Kit containing 19 enzymes was also included in this
enzyme study. The results using solid media showed that all the strains were
amylolytically active. 12 strains showed detectable lipolytic activity and 11 strains were
pectolytically active; not a single strain was found to be proteolytically active. Results
from the API ZYM Kit showed 9 strains possessing chymotrypsin, a protease. Both
alkaline phosphatase and acid phosphatase are present in all the strains; and are found
in high quantity in the majority of strains. This study provides an enzyme profile for
S.fibuligera and allows prediction of its activities in different substrates in which it might
occur.

Introduction
The degradative enzymes produced by fungi are important in host infection, food
deterioration and breakdown of organic matter. These enzymes are therefore responsible
for determining the role played by an organism in for example, food fermentation. The
enzymes also permit succession of microorganisms or make available breakdown
products of substrates, which in their original form are unable to be utilised by other
microorganisms present.

A starter culture known as ragi, which consists of a mixed culture of
microorganisms, is used to initiate rice fermentation. The product known as tapai, is a
popular fermented food in most South East Asian countries. Yeasts as well as moulds
play an important role in fapai fermentation. Because of the differences in some of their
biological properties as well as in the chemical composition of the raw materials of
traditional fermented products, it might be expected that each of them have a particular
role in the biological changes occurring during the fermentation process. For example in
tapai the raw material is rich in starch and moulds become the most important organism,
particularly at the initial stage of the fermentation because they have the capability of
breaking down starch. Such an assumption seems to be supported by the results of a
study done by Saono (1978). This kind of tendency is easily understood considering the
fact that moulds are more active producers of extracellular polysaccharide-splitting
enzymes than yeasts (Cochrane, 1958; Wilkinson and Rose, 1963).
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Strains of Saccharomycopsis fibuligera, were isolated from ragi collected from
Brunei Darussalam, East and West Malaysia, Indonesia, including China and Nepal. Ragi
is the starter culture used to initiate tapai fermentation. Three bread strains were also
isolated from spoiled wholemeal and white bread. The following enzymes activity tests
were carried out on 20 ragi and 3 bread strains of Saccharomycopsis fibuligera.

This study aims to investigate the enzymes produced by the strains of
Saccharomycopsis fibuligera on solid media and with the API ZYM kit. The use of solid
media permits the rapid screening of large populations of microorganisms for the
presence/absence of specific enzymes and allows a search for genetic variants to be made
more easily. The API ZYM kit allows 19 enzymes to be assayed at one time. The term
enzyme production is here intended to mean both synthesis of the enzyme by the fungus
and activity of the enzyme in the medium after it is produced (Hankin and Anagnostakis,
1975).

Materials and Methods
Strains of Saccharomycopsis fibuligera originally isolated from ragi using the
method of Kato ef al (1976); and also from spoiled bread, were identified according to
the taxonomic scheme proposed by Lodder (1970) revised by Kreger van Rij (1984) and
modified by Dillon et a/ (1991). Further modifications were also carried out.

All working cultures were maintained on Sabaroud dextrose agar slopes and
stored at 5°C. The isolates were checked for purity (using streak plate technique)
monthly. The yeast was sub-cultured and and incubated at 30°C for 3 days and then
maintained on SDA slopes.

Cellophane Overlay Technique

Mould and yeast cultures are usually difficult to remove from agar without
contamination, but this can be achieved by using a cellophane overlay as a growth
support. The only requirement is that a relatively rich medium is used which does not
result in degradation of the cellophane by fungal hydrolytic enzymes.

Preparation of Cellophane

Cellophane discs (89mm diameter, Grade 32P, British Co., Avonmouth) were
boiled in 2 changes of reverse osmosis (RO) water to remove plasticisers from the
cellophane. Glass marbles were added to avoid ‘bumping’. The discs were rinsed twice
with RO water before sterilising in glass petri dish with a small amount of RO water to
keep the discs moist. Sterilisation was done by autoclaving the discs at 121°C for 15
minutes. The discs were then stored under refrigeration at 4° C until required.

A single cellophane disc is placed (i.e. overlaid) on the surface of an agar plate
with flamed forceps making sure no air bubbles are trapped. Before use, the plates were
allowed to dry at room temperature overnight. The plates were then inoculated with yeast
inoculum. After incubation the yeast colony can easily be lifted or scrapped from the
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cellophane.Culture were also frozen at -18° C on storage beads in a commercial
cryprotectant (Bacterial Protect, CSL) and sub-cultured to check viability every 2
months.

Twenty-three strains of Saccharomycopsis fibuligera from ragi and bread were
analysed. Two reference cultures of S.fibuligera NRRLY-25 and NRRLY-7145 were also
included in the analysis for comparative purposes.

The rate of fungal growth normally exceeds the enzyme diffusion into the agar,
the activity of the enzyme concerned cannot be detected due to the masking effect of the
imycelial mass. To minimise this problem, the surface of the medium was overlaid with a
sterile 0.2 pm pore size polycarbonate membrane filter (Millipore0 which can resist
penetration by fungi (Ko, 1978).

The centre of the filter was inoculated with the culture, previously grown on
cellophane overlaid Sabarouds dextrose agar for 3 days at 300C. Duplicates were done
for each isolate. This technique of using a filter membrane was used for all enzymes
teted.

Amylase activity

Difco yeast nitrogen base (YNB) containing 0.2% (w/v) soluble starch (BDH)
was used as the test medium. After 5days incubation the diameter of colony was
measured before the filter was removed and then the plate flooded with 0.1M iodine
solution (Dingle ef al., 1953).

Proteolytic activity

The method of Hankin et al., (1975) was used with slight modification. 8% (w/v)
solution of gelatin powder (BDH) in Reverse Osmosis water and added to sterile nutrient
agar (20.0 g/litre) at the rate of 5.0 ml/100 ml of medium. The surface of the medium
was then overlaid with a sterile 0.2 wm pore size polycarbonate membrane filter
(Millipore). The centre of the filter was inoculated with culture. Ezymatic activity was
tested using saturated ammonium sulphate solution

Lipolytic activity

The test medium (Lodder and Kreger van Rij, 1952) was composed of 5.0 g
(NH4) 2504; 1.0 g KoHPOy; 0.5 g MgS047H20; 5.0 g CaCO3; 5.0 g yeast extract
(Oxoid L21); 20.0 g technical agar no. 3 (LL13) and 1000 ml RO water. The isolates
incubated at 309C for 7 days and folowing measurement of the colony diameter, the
plates were flooded with saturated copper sulphate solution.

Pectolytic activity

The medium used was as described by Hankin er al., (1971) with some
modifications. Ruthenium red solution was used to stain the media (Cruickshank and
Wade, 1980). 20.0 g of technical agar no. 3 (Oxoid L13). The pH was adjusted to 7 to
allow detection of pectate lyase activity (pectate transeliminase). The same medium at
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