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Abstract: Yeasts are eukaryotic unicellular chemoorganotrophic organisms. They are common in
the environment and can be isolated from various sources like dairy products (curd, lassi and
buttermilk), sugar rich materials (skin of fruits), and soil. They are able to produce variety of
industrially important enzymes like glucoamylase, invertase, protease, lipase, lactase, zymase,
melibiase, endo-tryptase etc. Glucoamylase is an exo-acting enzyme that yields -D-glucose from
the non-reducing chain-ends of amylose, amylopectin and glycogen by hydrolysing a-1, 4
linkages in a consecutive manner. Its main application is on the production of syrups with 96-98
% of glucose. The hydrolysates can either be used as carbon source in fermentations or can be
part of the final product, such as in soft drinks, ice-creams, sauces, tinned fruits, breads, etc.
About 63 yeasts were isolated from dairy products like curd, lassi and buttermilk obtained from
local dairy vendors of various locations of Gujarat, India. These yeasts were grown and
maintained on YPD broth and YPD agar medium respectively containing 2% starch. These yeasts
were screened for production of enzyme glucoamylase by submerged fermentation in the same
nutrient medium. Activity of glucoamylase was measured in units by estimation of product
glucose formed by utilization of substrate starch. Glucose was estimated by using DNS method.
Yeasts isolated from samples of Bharuch (HYES54) and Dakor (HYE14) were found to be having
good potency for production of glucoamylase amongst all the isolates. The amount of
glucoamylase produced by HYE54 and HYE14 was 1.23 and 0.93 units respectively..
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Introduction:

Yeasts are eukaryotic unicellular chemoorganotrophic organisms. Some species of yeast may
become multicellular through the formation of strings of connected budding cells known as
pseudohyphae, or false hyphae, as seen in most molds. "' They are common in the environment and can

31 50il ! and

be isolated from various sources like dairy products, [2] sugar rich materials like fruit pulp,
in some cases in association with insects. ! Yeasts had found their application in various fields, like in
making of alcoholic as well as non-alcoholic beverages, baking, bioremediation, nutritional supplements
and probiotics. LeI7Its) Using yeast as part of bioremediation process has also been reported.
Saccharomyce cerevisiae can be used in order to remove BOD from cheese whey. During removal of

BOD, production of single cell protein can also be carried out. [

Glucoamylase is a hydrolysing enzyme. It can degrade both amylose and amylopectin by hydrolysing
both o-1, 4 and a-1, 6 glycosidic links of starch and produce glucose. "% Glucoamylase [(1, 4)-a-D-
glucan glucohydrolase, amyloglucosidase, EC 3.2.1.3 is an exo-acting enzyme. It yields B-D-glucose
from the non-reducing chain-ends of amylose, amylopectin and glycogen by hydrolysing a-1, 4 linkages
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in a consecutive manner. "1 The a-1, 6 glycosidic bonds are also hydrolysed, but at a much reduced
rate. Hence, Glucoamylase can convert starch completely to glucose. Glucoamylase also finds potential
applications in a number of industrial processes such as in food, fermentation, textiles and paper
industries. '*' Microbial Glucoamylase have successfully replaced the chemical hydrolysis of starch in
starch-processing industries. Glucoamylase is used mainly in the production of glucose syrup, high
fructose corn syrup and in whole grain and starch hydrolysis for alcohol production. It could be
potentially useful in the pharmaceuticals and fine chemicals industries provided that enzymes with
suitable properties can be prepared.

Materials & Methods:

Sample collection, Isolation and screening of yeasts:
Since the aim was to get non-pathogenic strain of yeast, various dairy products were chosen for isolation
of yeasts. The samples included curd, buttermilk and lassi. More than 30 samples of dairy products were
collected from local dairy vendors and some traditional home made curd samples for the purpose of
isolation of yeasts from various places of Gujarat, India. Curd, Lassi and Buttermilk were sampled in
sterile container and were used for isolation of yeasts.

Isolation of yeasts was carried out by streaking samples on Yeast extract-Peptone-Dextrose agar (YPD)
medium. Same medium was also reported to be used by Lamers et al. 51 for cultivation of yeasts in
recent time. The plates were incubated at 30°C for 24-48 hours. After incubation the colonies found
were studied macroscopically as well as microscopically.

The screening step primarily was performed by growing the yeasts on YPD agar plates containing 2%
(w/v) soluble starch. The plates were incubated at 30 °C for 48-72 hours. After incubation they were
flooded with Lugol’s iodine reagent (0.2% iodine - 0.4% KI solution) "*! for its chromogenic reaction
with starch producing characteristic blue-purple colour. The plates were observed for the presence of
clear zone of starch utilization surrounding the colony.

Screening of glucoamylase producing yeasts:

Since starch is one of the substrates for amylolytic enzymes, it was used as part of screening medium.
The yeasts were grown under submerged condition in YPD broth at 30°C on shaker with 150 rpm
overnight. On second day, the grown yeast were centrifuged at 10000 rpm for 10 minutes and the
biomass was re-suspended in sterile activation medium containing (g/L) yeast extract 10.0, peptone 20.0
and starch 5.0 and incubated overnight under same conditions to induce production of glucoamylase.
After overnight induction, the biomass was again separated aseptically by centrifugation and
resuspended in YPS medium containing (g/L) yeast extract 10.0, peptone 20.0 and starch 20.0 till its
ODgo reaches to 1. This inoculum was used in proportion of 5% to inoculate 100ml production medium
(YPS) in 250ml capacity flask. The flasks were incubated on shaker at 30°C for 48-72 hours. After
incubation, sample was aseptically withdrawn from the flasks and centrifuged to remove biomass. The
supernatant was used as crude enzyme for performing glucoamylase assay.

Glucoamylase assay:

Glucoamylase assay was performed using 1% soluble starch as substrate prepared in 50mM sodium
acetate buffer. Same buffer was used for dilution of crude enzyme wherever required. The amount of
glucose released after utilization of substrate starch by glucoamylase was measured using DNS (3, 5-
Dinitrosalicylic acid) method. 151 One glucoamylase unit (U) can be defined as the amount of enzyme
producing 1 pumole of glucose per minute from soluble starch under the specified conditions.

Result and Discussion:
From different samples of dairy products about 63 yeasts were isolated. The details of yeasts, their
sources and sampling places are presented in Table 1. The yeasts produced characteristic colonies
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(Figure 1) with medium to large size. The colonies were raised visibly with creamy white appearance.
Some of the yeasts appeared little creamy pink in appearance. All of the yeasts were found to be Gram
positive since they were observed in violet colour during microscopic study after Gram staining (Figure
2). All the yeasts were able to grow on YPD agar medium supplemented with 2% starch but only those
carrying amylolytic activity were able to utilize starch in the medium, which was observed by zone of
starch utilization surrounding the colonies after addition of iodine reagent (Figure 3). After observing
the results obtained in YPD agar plate with starch, about 12 yeasts were selected for further studies on
production of glucoamylase.

On performing enzyme assay, it was found that all the yeasts were able to produce glucoamylase in
different amounts. In enzyme assay, the amount of glucose liberated represents the amount of enzyme
that acts on non-reducing ends of starch. Maximum amount of glucose was measured in enzyme assay
by HYES4. The unit activity of glucoamylase produced by HYES54 was found to be 1.23 units. Yeast
HYE14 also displayed remarkable activity as 0.93 units. The remaining yeasts were having very poor
amylolytic activity as compared to above two yeasts.

Table 1: Details of Yeast isolates

Sr Name Collected from Location Village/city District Gram reaction
1 HYEOl Curd Khadiya Ahmedabad Ahmedabad Positive
2  HYEO2 Curd Khadiya Ahmedabad Ahmedabad Positive
3  HYEO03 Curd Amod Amod Bharuch Positive
4 HYEO4 Curd Amod Amod Bharuch Positive
5 HYEO5 Curd Boriyavi Boriyavi Anand Positive
6 HYEO6 Curd Boriyavi Boriyavi Anand Positive
7 HYEO7 Curd CHikhodara Chikhodara Vadodara Positive
8 HYEO8 Curd CHikhodara Chikhodara Vadodara Positive
9 HYE09 Curd Dabhoi Dabhoi Vadodara Positive
10 HYE10 Curd Dabhoi Dabhoi Vadodara Positive
11 HYEI1l Curd Dabhoi Dabhoi Vadodara Positive
12 HYE12 Curd Dandiabazar Vadodara Vadodara Positive
13 HYEI13 Curd Dandiabazar Vadodara Vadodara Positive
14 HYE14 Curd Dakor Dakor Kheda Positive
15 HYE15 Curd Dakor Dakor Kheda Positive
16 HYE16 Curd Dakor Dakor Kheda Positive
17 HYE17 Curd Dakor Dakor Kheda Positive
18 HYE18 Curd Deesa Deesa Banaskantha Positive
19 HYE19 Curd Deesa Deesa Banaskantha Positive
20 HYE20 Curd Anand Anand Anand Positive
21 HYE21 Curd Anand Anand Anand Positive
22 HYE22 Curd Gotri Vadodara Vadodara Positive
23 HYE23 Curd Khambholaj Khambholaj Anand Positive
24 HYE24 Lassi Madhvi Foods Mehsana Mehsana Positive
25 HYE25 Lassi Madhvi Foods Mehsana Mehsana Positive
26 HYE26 Lassi Madhvi Foods Mehsana Mehsana Positive
27 HYE27 Curd Anand Anand Anand Positive
28 HYE28 Curd Navli Anand Anand Positive
29 HYE29 Curd Jhagadiya Bharuch Bharuch Positive
30 HYE30 Curd Jhagadiya Bharuch Bharuch Positive
31 HYE31 Curd Jamnagar Jamnagar Jamnagar Positive
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Figure 1: Macroscopic characterization of yeasts on YPD agar.
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Figure 2: Microscopic characterization of yeasts after Gram staining.
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Figure 3: Utilization of starch by yeast HYES4 in YPD medium containing starch.

Figure 4: Production of Glucoamylase from yeast isolates.

1.4
1.2
1.0
0.8

0.6
0.4
0.2 I II
O‘O(\VQ N N > »

Yeast Isolate

Glucoamylase produced (Unit)

Conclusion:

After isolating and screening of 63 different yeast isolates from about 30 different samples of dairy
products, it was found that about 12 yeasts were able to produce glucoamylase. So, about only 19%
yeasts from the isolated yeasts were able to hydrolyse starch while others were not amylolytic. Amongst
all of these isolates HYES4 and HYE14 were found to be good producers for glucoamylase that
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produced 1.23 and 0.93 units of glucoamylase respectively. These yeasts can be further studied for
production of glucoamylase and the production of glucoamylase can be enhanced by optimizing
different parameters like pH and temperature required for production as well as utilizing different
substrates too.

References:

1.

10.

11

13.

14.

15.

Cletus Kurtzman, Jack W. Fell, and Teun Boekhout. The yeasts: a taxonomic study (Elsevier,
2011).

Savova I., and Nikolova M. Isolation and taxonomic study of yeast strains from Bulgarian dairy
products. Journal of culture collections, 3(1), 2002, 59-65.

Artnarong S., Masniyom P., and Maneesri J. Isolation of yeast and acetic acid bacteria from
palmyra palm fruit pulp (Borassus flabellifer Linn.). International Food Research Journal, 23(3),
2016, 1308-1314.

Slavikova E, and Vadkertiova R. The diversity of yeasts in the agricultural soil. Journal of Basic
Microbiology 43 (5), 2003, 430—436.

Suh SO, McHugh JV, Pollock DD, and Blackwell M. The beetle gut: a hyperdiverse source of
novel yeasts. Mycological Research 109 (3), 2005, 261-265.

Moeini H., Nahvi L., and Tavassoli M. Improvement of SCP production and BOD removal of
whey with mixed yeast culture. Electronic Journal of Biotechnology, 7(3), 2004, 6-7.

Soares EV, and Soares HMVM. "Bioremediation of industrial effluents containing heavy metals
using brewing cells of Saccharomyces cerevisiae as a green technology: A review".
Environmental Science and Pollution Research, 19 (4), 2012, 1066—83.

Dinleyici EC, Eren M, Ozen M, Yargic ZA, and Vandenplas Y. Effectiveness and safety of
Saccharomyces boulardii for acute infectious diarrhea. Expert Opinion on Biological Therapy,
12(4), 2012, 395-410.

Ono S., Hiromi K., and Zinbo M. Kinetic Studies of glucoamylase I. The influence of chain
length of linear substrates on the rate parameter. J. Biochem (Tokyo), 55, 1964, 315-320.
Elegado F. and Fugio Y. Selection of raw starch digestive glucoamylase producing Rhizopus
strains. J. Gen. Appl. Microbiol; 39, 1993, 541-546.

. Fogarty W. M. Microbial amylases (Applied Science Publishers, London, 1983).
12.

Nguyena Q., Rezessy-Szabba J., Claeyssensb M., Stalsb I., and Hoschke A. Purification and
characterization of amylolytic enzymes from thermophilic fungus Thermomyces lanaginosus
strain ATCC 34626. Enz. Microbial. Technol., 31, 2002, 345-352.

Lamers D., van Biezen N., Martens D., Peters L., van de Zilver E., Jacobs-van Dreumel N., and
Lokman C. Selection of oleaginous yeasts for fatty acid production. BMC biotechnology, 16(1),
2016, 1-10.

APHA, Standard methods for the examination of water and wastewater (American Public Health
Association, Washington DC, 2005).

Miller GL. Use of dinitrosalicylic acid reagent for determination of reducing sugars. Anal.
Chem, 31, 1959, 426-428.

SELECTION OF YEASTS FROM LOCAL DAIRY PRODUCTS FOR THE PRODUCTION OF GLUCOAMYLASE Page 208



