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Abstract: Ergosterol is an important provitamin in the present-day of industrial 
biotechnology. Seven yeast strains were obtained from the market of Basrah city and subjected 
to screening for their ergosterol production ability using liquid-state fermentation, the cultural 
conditions, and nutritional requirements for optimal production of ergosterol by 
Saccharomyces cerevisiae under laboratory conditions were determined. Y.6 is the best isolate 
of the yeast that produced ergosterol. It was identified as S. cerevisiae, with a similarity rate 
of 97% by using the Vitek2 device, this S. cerevisiae (Y.6) was further subjected to 
optimization conditions. The results showed that the best medium for production was yeast 
extract peptone dextrose broth. The effect of two cheaper carbon sources, molasses and date 
juice were investigated. Maximum ergosterol (0.55% ) was produced using a medium 
containing date juice, with a replacement ratio of 75%, an incubation time of 72 hours, pH 5, 
at a temperature of 30 °C, and an inoculation volume of 4 ml. The percentage of ergosterol 
was (0.47, 0.55, 0.74, 0.66, 0.68 and 0.78 %), respectively. 
Keywords: Ergosterol production, Optimum conditions, Saccharomyces cerevisiae, Screening. 

Introduction 
Vitamin D2 (Ergocalciferol) is a fat-soluble 
vitamin, which has an important role in the 
absorption of calcium, phosphate, the prevention 
of osteoporosis and rickets. This vitamin is 
found in some seafoods and animal products 
such as fish, milk, cheese, and butter, while plant 
foods do not contain D2, so vegetarians have 
symptoms of this vitamin deficiency (Martineau 
et al., 2019; Amrein et al., 2020). 

    Vitamin D represents a group of 11 sterols. 
The most important of which is vitamin D2 or 
calciferol which consists of ergosterol (produced 

in a semi-biological way). It is created by 
exposing animal sterols derived from cholesterol 
to ultraviolet rays, as well as vitamin D3. 
Provitamin D2 is another name for ergosterol 
(ergosta-5,7,22-trien-3-ol). It is one of the most 
common microbial sterols, a white crystalline 
organic substance belonging to the family of 
steroids (Wu & Ahn, 2014; Amrein et al., 2020). 

    Ergosterol (5,7-dieneoxysterol) is a sterol 
found in fungal cell membranes and it is 
responsible for regulating membrane 
permeability and elasticity (Rodrigues, 2018). 
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Ergosterol is naturally present in mushrooms, 
bread yeast, and cod liver oil (Kadakal & Tepe, 
2019). Commercially, ergosterol is produced 
from yeast (Tan et al., 2003).  

    It is an immunoreactive lipid as well as a 
naturally occurring hormone that promotes 
development and reproduction (Rodrigues, 
2018; Cirigliano et al., 2019). It is found in most 
microorganisms, but its distribution is irregular, 
as bacteria do not contain sterols or contain very 
low amounts (0.01-0.001%). Ergosterol is 
present in cell membranes of fungi, such as 
Aspergillus, Penicillium, Fusarium, 
Trichoderma, and Cladosporium, ranged from 
0.1-0.8 %, However, Saccharomyces and 
Candida species are a major source of ergosterol 
(Tan et al., 2003), with high productivity 
ranging between 0.04-4.6% of the dry weight of 
the cell, the main yeast species used is 
Saccharomyces cerevisiae (Shang et al., 2006; 
Nahlik et al., 2017; Blaga et al., 2018). Several 
studies have shown that there are large numbers 
of people suffering from vitamin D deficiency, 
reaching nearly a billion people worldwide, 
more than 50% in Asia and the Middle East 
(Bokhari & Albaik, 2019). Vitamin D is of a 
great importance in reducing diseases such as 
heart disease, atherosclerosis, and treating 
osteoporosis, by improving the body's 
immunity, as well as helping to control the 
absorption and transfer of some minerals such as 
calcium and phosphorus. It also lessens the 
prevalence of aged individuals, particularly 
Alzheimer's disease, and serves as a preventive 
treatment for various types of cancer (Hirsch, 
2011; Ledesma-Amaro et al., 2013) . 

    Vitamin D sources, which include sunlight 
and some foods such as cod liver oil, salmon, 
and tuna, require consumption of 400-2000 
international units (10-50 mcg.day-1), depending 

on a variety of parameters such as age, body 
weight, disease type (Pludowski et al., 2018). 
Therefore, recent studies have emphasized the 
necessity and importance of fortifying food 
products, like yogurt, cheese, juice, bread, and 
others with this vitamin, to realize these benefits 
(Moulas & Vaiou, 2018; Zahedirad et al., 2019; 
Maurya et al., 2020). The aim of the present 
study was to determine the optimum conditions 
for ergosterol production by S. cerevisiae. 

Materials & Methods 
Collection of samples 

 Dry bakery yeast strains (S. cerevisiae) were 
obtained from the local markets of Basrah city, 
which bears the trademarks; Saf-Instant, 
American (Y.1), European (Y.2), Natu, Chinese 
(Y.3), Yuva, Indian (Y.4), Beşler, Turkish (Y.5), 
Domo, Lebanese (Y.6), Angel, Egyptian (Y.7). 
These yeasts were activated in yeast extract 
peptone dextrose (YEPD) medium (Himedia, 
India) (Blaga et al., 2018; Al-sahlany et al., 
2020).  

Inoculum preparation 

The inoculum was prepared by transferring cells 
of activated yeast into a 250 ml conical flask 
containing 50 ml of YEPD media, and 
incubating at 28±2 °C for 20 hours in a shaking 
incubator (Sartorius,Germany) at 180 rpm.min-1 
(Blaga et al., 2018; Al-Jumaiee et al., 2019). 

Screening of yeasts for ergosterol production 

Yeast extract peptone dextrose was used as a 
production medium, 50 ml of ergosterol 
production medium was prepared in 250 ml 
conical flasks, each flask was inoculated with 5 
ml of yeast cells (1 x 106 CFU.ml-1) and incubate 
for 30 hours at 28°C at a speed of 200 rpm (He 
et al., 2000; He et al., 2003). The cells were 
centrifuged (Tafesa, Germany) at 2700 rpm for 
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5 minutes, washed with 10 ml of distilled water, 
centrifuged again, and their wet weight 
recorded. Then 3 ml of 15% KOH alcoholic 
solution was added and stirred for 1 minute 
before being put in an 85°C water bath for 1 
hour. The solution was left to cool at room 
temperature (approximately 30 minutes), then 
the sterol was extracted by adding 1 ml of 
distilled water and 3 ml of N-heptane, blended 
on vortex (Fisher Scientific, USA) for 3 minutes, 
and left for 30 minutes without agitation. The 
layer of N-heptane was transferred to another 
test tube, frozen for 24 hours until the analysis 
was done. Then 1 ml of sterol was taken and 
diluted five times with ethanol (Holloway, 
2011).    

    Preliminary detection of ergosterol was 
carried out, by scanning at a wavelength of 230-
330 nm using a UV-visible spectrophotometer 
(Optima, Japan). The appearance of four peaks 
in the curve indicated the presence of ergosterol, 
but if the curve was in a flat straight line, it 
indicateds the absence of ergosterol in the 
sample, Then, the content of ergosterol in yeast 
isolates was estimated according to Holloway 
(2011) using the following equations: 

% Ergosterol +% 24(28) DHE = [( A 281 .5  
290

 ) ⨯ F] / 

Sample weight 

% 24(28) DHE = [( A 230 
518

 ) ⨯ F] / Sample weight   

% Ergosterol = (% Ergosterol + % 24(28) DHE) - % 
24(28) DHE 

Whereas 

F: the dilution factor in ethanol 

DHE: Dehydroergosterol 

290 and 518: E values (percentages per 
centimeter) estimated for crystallization of 
ergosterol and 24(28) DHE. 

Estimation of yeast biomass 

The method described by He et al. (2000) was 
followed in estimating the obtained biomass, 
Yeast cells were collected after the end of the 
fermentation period by a refrigerated centrifuge 
(Tafesa, Germany) for 10 min at 4000 rpm and 
washed once with distilled water. The cells were 
dried in an air oven at 80°C for 6-8 hours (until 
the weight was constant). Yeast biomass was 
estimated with a sensitive balance (Denver, 
Germany). 

Identification of yeast by Vitek 2 .technique      
Yeast was identified according to the 
instructions of Biomerieux (Anonymous, 2010) 
by Vitek 2 (VK2C8300, U.S.A.), at Al-Bayan 
Al-Ahally specialist laboratories in Basra city. 
Before testing, a suspension of the isolate was 
inoculated onto YEPD. Inoculum suspension for 
the VITEK 2 was prepared in sterile normal 
saline at turbidity equal to a 2.7 McFarland 
standard, as estimated using a DensiChek 
instrument (bioMérieux). The test card was 
filled automatically with prepared culture 
suspension, sealed, and incubated by VITEK 2 
instrument,  optical density readings were taken 
automatically every 15 min. The final profile 
result was compared with the database, and the 
identification of the organism was achieved. 

Selection of culture media for ergosterol 
production   

  Three types of commercial media (sabouraud 
dextrose broth (HiMedia, India) (Shobayashi et 
al., 2005), YEPD (He et al., 2003), Moreover, 
soybean meal 8 g, glucose 8 g, KH2PO4 0.6 g, 
urea, 0.1 g, NaNO3 0.2 g, and MgSO4 0.1 % 
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(Damini et al., 2013) were initially tested for 
ergosterol production. 

Optimization studies for ergosterol 
production 

Optimization experiments were achieved by 
using 50 ml of YEPD  in 250 ml Erlenmeyer 
flasks, inoculated with 5 ml of S. cerevisiae. The 
flasks were incubated in a shaker incubator (200 
rpm) at 28°C. After the incubation period (30 h), 
Ergosterol production and biomass were 
measured for each experiment.  

Optimum carbon sources for ergosterol 
production 

The carbon source has replaced glucose in the 
production media with low-cost culture media at 
different replacement ratios: 25, 50, 75, and 
100%, including cane molasses (the total sugar 
content of which is 65%), and date juice (the 
total sugar content of which is 45%). 

Preparation of date palm juice: 

Date flesh Zahdi variety (purchased from Basrah 
markets )was crushed and cut into small pieces, 
distilled water was added to 1 Kg of date in a 
ratio (1:1), and the mixture was heated in a water 
bath at 80°C for 3h. Then, filtered through a 
cloth and autoclaved at 121°C for 10 minutes 
(Gabsi et al., 2013; Khassaf et al., 2019). 

Preparation of cane molasses 

Sugarane molasses (obtained from sugar cane 
Factory, Maysan) was prepared according to 
Rasmey et al. (2018), also, was characterized 
through total sugar contents using the Lane-
Eynon technique. 

Optimum pH for ergosterol production 

Optimal pH for production of ergosterol was 
estimated by preparing the production medium 
(50 ml) with different pH values (3, 3.5, 4, 4.5, 

5, 5.5, 6, 6.5, and 7) using 1N of HCl or NaOH 
solutions, inoculated with 5 ml of yeast cells and 
incubated for 30 hours at 28°C in a shaker 
incubator (200 rpm). Optimum pH value was 
utilized in the later experiment. 

Optimum temperature for ergosterol 
production 

In order to estimate the effect of incubation 
temperature in ergosterol production, YEPD 
medium was inoculated with 5 ml of cells and 
incubated (30 hours) in a shaker incubator (200 
rpm) at different temperatures including 20, 25, 
28, 30, and 35°C. The optimal temperature was 
subsequently utilized based on the ergosterol 
production. 

Optimum incubation period for ergosterol 
production 

The effect of the incubation period in ergosterol 
production was determined, YEPD medium (50 
ml) was inoculated and incubated at different 
periods including 24, 48, 72, 96, and 120 hours, 
in a shaker incubator (200 rpm). The optimal 
incubation period was subsequently utilized 
based on the ergosterol production. 

Optimum inoculum volume for the 
production of ergosterol 

Yeast extract peptone dextrose medium (50 ml) 
was inoculated at different inoculum (1, 2, 3, 4, 
and 5) ml, respectively, and incubated in a 
shaker incubator (200 rpm). Optimum inoculum 
volume was subsequently utilized based on the 
ergosterol production. 

The optimum agitation speed for the 
production of ergosterol 

To determine the effect of incubation 
temperature in ergosterol production, yeast 
extract peptone dextrose medium was incubated 
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at different agitation speeds, including 0, 50, 
100, 150, and 200 rpm. The optimum pH, 
temperature, incubation period and inoculum 
volume were utilized based on the ergosterol 
production. 

Statistical Analysis 

One-way ANOVA was used to assess 
statistically significant differences. The 
experiments cited above were analyzed by using 
SPSS Statistics V23.0 (Statistical Package for 
Social Sciences, San Antonio, TX, USA) 
resulting in the production of ergosterol from S. 
cerevisiae All statistical conclusions were based 
on a (p<0.05) level of confidence 

Results & Discussion 

Screening the isolates to choose the best 
isolate in the production of ergosterol: 

A screening process was carried out for the 
yeasts, by conducting a scan at a wavelength of 
230-330 nm using a UV-visible 
spectrophotometer for the initial detection of the 
presence of ergosterol. It was noticed from fig. 
(1) that 4 peaks appeared in the curve indicating 
the presence of ergosterol. Furthermore, the 
height of the absorbance peaks was evident, 
which was dependent or corresponded to 
ergosterol (sterol)  concentration. This result is 
consistent with the data of many studies 
(Arthington-Skaggs et al., 1999; Holloway, 
2011). 

 

Y.1 :Saf-Instant, Y.2: European, Y.3:  Natu, Y.4: Yuva, Y.5: Beşler , Y.6: Domo, Y.7: Angel 

Fig. (1): UV absorption spectra of the ergosterol from S. cerevisiae. 

    As for the amount of ergosterol produced, it 
was estimated according to the method of 
Arthington-Skaggs et al. (1999). The results in 
fig. (2) showed that the highest amount of 

ergosterol produced was from the yeast type Y.6 
(Domo, Lebanese), which had productivity of 
0.47%, the lowest amount of ergosterol 
produced by yeast type Y.7 (Angel, Egyptian), 
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which was 0.16%. This result was less than what 
was mentioned by Gutarowska et al. (2015). The 
amount of ergosterol produced ranged between 
1.4-6.4%. The ergosterol yield produced by 
fermentation of the  S. cerevisiae is dependent 
on the final amount of ergosterol content in the 
cells and yeast biomass (Nahlik et al., 2017). 

    The results show there was a significant 
difference at p ≤ 0.05 between the type of yeasts. 
The yeast with the highest production of 
ergosterol (Lebanese origin) was selected for 
diagnosis using the Vitek2 system as shown in 
table (1). The results which included 64 tests, 
showed that it belongs to the yeast S. cerevisiae, 
with a concordance rate of 97%. 

 

Table (1): Biochemical tests using the Vitek 2 system for S. cerevisiae. 

Results Test Test NO. 
- L-Lysine-Arylamidase 3 
- L-Malate assimilation 4 
+ Leucine-Arylamidase 5 
- N-Acetyl-glucosamine assimilation 7 
- D-Gluconate assimilation 10 
- Glycerol assimilation 12 
- Tyrosine Arylamidase 13 
- Beta-N-Acetyl-Glucosaminidase 14 
- Arbutin assimilation 15 
- Arginine GP 18 
+ Erythritol assimilation D-galactose assimilation 19 
- Gentiobiose assimilation. 20 
+ D-Glucose assimilation 21 
- Lactose assimilation 23 
+ Methyl-A-D-glucopyranoside assimilation 24 
- Amygdalin assimilation 26 
- Gamma- glutamyl- Transferase 27 
+ D- Maltose assimilation 28 
+ D- Raffinose assimilation 29 
- Pnp-N-acetyl-Bd-galactosaminidase 1 30 
+ D-Mannose assimilation 32 
- D-Cellobiose assimilation 33 
+ D-Melezitose assimilation 34 
- L-Sorbose assimilation 38 
- L-Rhamnose assimilation 39 
- Xylitol assimilation 40 
- D-Sorbitol assimilation 42 
+ D- Melibiose assimilation 44 
- Urease 45 
+ Alpha- Glucosidase 46 
+ D-Turanose assimilation 47 
+ D-Trehalose assimilation 48 
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- Nitrate assimilation 49 
- Saccharose/Sucrose assimilation 51 
- D-Galacturonate assimilation 52 
- Esculin hydrolysis 53 
- L-Glutamate assimilation 54 
- D-Xylose assimilation 55 
+ DI-Lactate assimilation 56 
+ L-Arabinose assimilation 58 
- Citrate (Sodium) assimilation 59 
- Glucuronate assimilation 60 
- L-Proline assimilation 61 
- 2-Keto-D-gluconate assimilation 62 
- Tyrosine Arylamidase 63 
- Acetate assimilation 64 
   

 

 
Y.1 :Saf-Instant, Y.2: European, Y.3:  Natu, Y.4: Yuva, Y.5: Beşler , Y.6: Domo, Y.7: Angel 

Fig. (2): Various types used for screening of yeast for ergosterol production. L.S.D (p<0.05) = 0.504 

The optimum media for the production of 
ergosterol 

Different culture media were selected to study 
their efficiency to enhance ergosterol 
production. The results showed that the best 
media for production is YEPD, which produced 
the highest yield of ergosterol, was reached 
0.47%, with a biomass weight of 7.29 g.L-1 (Fig. 
3), while the production of each of the 

Sabouraud dextrose and Soybean meal media of 
ergosterol reached (0.35 and 0.41%), 
respectively. The ratio and type of carbon source 
and nitrogen source in the production media 
directly affects the amount of ergosterol and 
biomass production. The results were in 
agreement with several studies that used Yeast 
extract Peptone Dextrose (YEPD) media in the 
production of ergosterol (He et al., 2000). Also, 
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the obtained value was in agreement with Ma et 
al. (2018), when the same components of the 
media were used in the production of ergosterol, 
while Damini et al. (2013) showed that the best 
media was soybean meal to produce the highest 
amount of ergosterol. 

 
Fig. (3): The best media for the production of 
ergosterol. L.S.D (p<0.05) = 0.216. 

    The difference in productivity may be due to 
the amount of glucose present in the media, an 
increase in glucose by 16% leads to an increase 
in the amount of ergosterol produced. The 
results showed there was a significant difference (p 
< 0.05) between the best medium for producing 
ergosterol. The studies conducted on the biomass 
and the content of ergosterol showed that 10% of 
glucose gives the highest yield of ergosterol; 
however, high glucose concentration may 
restrain cell growth (He et al., 2000). 

The effect of carbon source 

The results illustrated in figs. (4 and 5) show the 
effect of different carbon sources on the 
productivity of ergosterol from S. cerevisiae. 
Based on these results, ergosterol was reached 
0.55% using date juice as the carbon source with 
a replacement ratio of 75%, and high compared 
with the molasses. At the 100% replacement 
rate, the productivity decreased, and this is may 

due to the date juice containing some 
compounds that affect yeast growth and, 
consequently, ergosterol production, including 
acetic, formic, and propionic acids (Al-Jasass et 
al., 2010).Therefore, date juice were chosen as 
the carbon media to carry out the remaining 
fermentation processes. The results agreed with 
some studies that used local alternatives for the 
carbon source, He et al. (2007) who found that 
the maximum ergosterol production was 52.6 
mg.g-1 when using a molasses medium. 

 

Fig. (4): The best carbon source using 
molasses and in different proportions of the 
culture media.   L.S.D ( p<0.05) = 0.288. 

 

Fig. (5): The best carbon source using date 
juice with different substitution ratios for the 
culture media. L.S.D ( p<0.05) =0.288.   
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Effect of pH 

The effect of pH on ergosterol production was 
studied using different pH ranging from 3-7, as 
shown in fig. (6), the productivity of ergosterol 
increased with the increase of the initial pH 
value of the media until it reached its maximum 
at 5 with a productivity of 0.66%, then it 
decreased again in the neutral pH, to reach the 
productivity of 0.47 % at pH 7. The pH of the 
growing medium is important for ergosterol 
production because it determines the availability 
of the nutrients. The pH of a yeast growth 
medium plays a significant role by inducing 
enzymes secretion, morphological changes in 
microbes, and affecting the microbe’s stability in 
the growth medium, generally, yeast prefers 
slightly acid conditions, hence, the pH 
influences ergosterol productivity because of its 
effect on the solubility of media components and 
its effect on the ionization process of the medium 
in addition to its availability for yeast growth. It 
is unnecessary the congruity between the 
optimal pH for ergosterol production and the 
optimal pH for microorganism growth (Grothe 
et al., 1999). He et al. (2000) utilized pH 6 to 
produce ergosterol from bread yeast, and the 
results were consistent with Shang et al. (2006), 
who found that the maximum value of ergosterol 
was at 5.5. 

    The difference between our present study's 
results with the results of previous studies can be 
explained by the difference in carbon sources. 
He et al. (2000) demonstrated that the optimal 
pH for ergosterol production is dependeds on the 
type of carbon sources, such as glucose or 
sucrose. 

 
Fig. (6): The optimum pH to produce the 
largest amount of ergosterol. L.S.D ( p<0.05) 
= 0.648. 

Temperature 

Temperatures ranging from (20, 25, 28, 30, and 
35) °C were utilized to determine the optimal 
production of ergosterol. According to fig. (7), 
the temperature of 30°C produced the best 
productivity of (0.68 %) with a biomass weight 
of 8.35 g.L-1. The temperature of 30°C may have 
a stronger influence on the solubility of oxygen 
and the kinetic energy of the molecules than 
other temperatures, increasing metabolic 
products and therefore enhancing ergosterol 
production. Temperature influences the activity 
of many microorganisms, such as growth and 
other critical activities. It was a key component 
in anabolism and catabolism activities, 
particularly in the fermentation industries 
(Anderson & Smith, 1976). The results 
demonstrate that there was a significant 
difference (p < 0.05) in the optimal temperature 
to produce ergosterol. Several research has been 
conducted to determine the influence of 
incubation temperature on biomass development 
and ergosterol synthesis. Endo et al. (2009) 
found that the optimal temperature for ergosterol 
synthesis was 30°C. While Li et al. (2009) 
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studied a wide variety of temperatures ranging 
from 10 to 30°C, the optimal temperature for 
ergosterol synthesis was 25°C.  

 

Fig. (7): The optimum temperature to 
produce the largest amount of ergosterol.  
L.S.D ( p<0.05) =0.364. 

    The results were also in agreement with the 
findings of Shang et al. (2006) who found that 
the highest value of ergosterol produced from S. 
cerevisiae was at 30°C, and agreed with 
Shobayashi et al. (2005) when they used a 
temperature of 30°C to produce ergosterol from 
the yeast S. cerevisiae. 

Incubation period 

The incubation period is an important parameter 
for ergosterol production. Different incubation 
periods were used to choose the best incubation 
period to produce the highest amount of 
ergosterol, ranging between (24, 48, 72, 96, and 
120 hours). The result of the optimum in fig. (8) 
that the highest productivity was at the 72-hours 
of incubation period, which amounted to 0.74 % 
with a biomass weight of 8.68 g.L-1. The results 
showed there was a significant difference (p < 0.05) 
in the incubation period.  The reason for the 
decrease in ergosterol after the 72-hours of 
incubation may be due to the beginning of the 
depletion of nutrients from the media, as well as 

increasing the by-products of cells, which led to 
inhibition of their growth or death, and then a 
decrease in production. The results agreed with 
that stated by Veen et al. (2003) who found these 
the optimum incubation period was 3 days and 
the temperature was 28°C. Also, Abd-Elsalam et 
al. (2017) indicated that the ergosterol 
production was increased gradually over 72 
hours. 

 

Fig. (8): The best incubation period to 
produce the maximum amount of ergosterol. 
L.S.D ( p<0.05) = 0.432 

Inoculum volume 

To determine the influence of inoculum volume 
on ergosterol synthesis, the production media 
was affected with various quantities of 
inoculum. The results in fig. (9) indicated that 
the maximum ergosterol production was at a 4 
ml (8 %) inoculum volume, with a 0.78 % yield 
and biomass of 8.91 g.L-1. There was a 
significant variation in inoculum volume (p< 
0.05) according to the data. The reason for this 
is that the low volume of the inoculum may 
affected on the fermentation process, resulting in 
a low amount of ergosterol produced, whereas 
increasing the volume of the inoculum results in 
microorganism competition for media 
components and nutrients, early depletion, as 
well as oxygen consumption as a result of 
growth and cell agglomeration, and thus a 
decrease in ergosterol productivity (van Kuijk et 
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al., 2016). The results were similar to those 
observed by He et al. (2000), who found that the 
optimal inoculum volume for synthesizing 
ergosterol from yeast was 10%. Damini et al. 
(2013) also employed a 10% inoculum to 
produce ergosterol from S. cerevisiae. While 
Abd-Elsalam et al. (2017) noted that utilizing a 
3 ml inoculum volume resulted in the highest 
synthesis of ergosterol from Saccharomyces 
boulardii. 

 
Fig. (9): The optimal inoculum volume to 
produce the largest amount of ergosterol. 

L.S.D (p<0.05) = 0.364 

Incubator shaking speed  

The influence of the incubator's shaking speed 
on the production of ergosterol from the local 
isolate S. cerevisiae was shown in fig. (10). The 
maximum ergosterol synthesis occurred at a 
shaking speed of 150 rpm, with a productivity of 
0.83 % and a biomass weight of 9.45 g.L-1. The 
rate of shaking helps to avoid cell 
agglomeration, increases the solubility of 
oxygen in the production media, and mixes its 
components. By influencing the metabolic 
pathways of ergosterol-producing yeast, oxygen 
has a variety of impacts on ergosterol production 
during aerobic fermentation (Potumarthi et al., 
2007). Furthermore, ergosterol production was 

based on dissolved oxygen content (Blaga et al., 
2018).  

    The results revealed that shaking speed had a 
significant difference (p< 0.05). Many studies 
have stressed the importance and need of 
utilizing agitation during fermentation to 
increase ergosterol synthesis as a result of 
increased oxygen supply (Shang et al., 2006; He 
et al., 2007; Damini et al., 2013; Abd-Elsalam et 
al., 2017). The acquired value corresponded 
with the value obtained by Endo et al. (2009), 
but it differed from the result obtained by He et 
al. (2000), who found that the production of 
ergosterol at the speed of shaking was 200 rpm.  

 

 
Fig. (10): Optimum shaking speed to 

produce the largest amount of ergosterol. 
 L.S.D ( p<0.05) = 0.364 
    The difference in productivity is due to the 
speed of shaking in yeast growth and its 
effectiveness in producing ergosterol, which 
prevents cell agglomeration and it improves the 
oxygen penetration in the medium and equal 
distribution of nutrients, whereas low aeration 
(static incubation) inhibits growth and stimulates 
ergosterol synthesis (He et al., 2000). 
Conclusions 

Ergosterol is the primary sterol in the cell 
membranes of yeast and it is also present in 
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membranes in the cell wall of filamentous fungi. 
The possibility of using the yeasts that are 
available in the local markets of Basrah city for 
the production of ergosterol was studied. The S. 
cerevisiae was used in the production of 
ergosterol and biomass, A series of laboratory 
experiments were carried out to determine the 
optimum conditions required in improving 
ergosterol production. The use of an alternative 
growth medium as a carbon source  was studied 
to minimize the cost of ergosterol production. 
High yield of ergosterol 0.55% for date juice and 
the biomass was 7.68 g.L-1 at 75% replacement 
ratio, On the other hand, maximum ergosterol 
production was observed under optimal 
cultivation conditions at 72 h of incubation 
period, 30°C and pH 5. Also, the productivity 
using the shaking incubator was superior to the 
incubation under static conditions. The findings 
in this study suggest that the yeast S. cerevisiae 
has the potential to be utilized as a local isolate 
for ergosterol production.  
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 Saccharomyces cerevisiaeالاركوستیرول بواسطة  تحدید الظروف المثلى لانتاج 

  وعلاء جبار عبد المنھل  اسراء صباح عذافة
العراق  ،البصرة ،جامعة البصرة، كلیة الزراعة، قسم علوم الاغذیة  

الفیتامین الممهد الهام في مجال التكنولوج�ا الحیو�ة الصناع�ة في الوقت الحاضر ,تم تحدید �عد الار�وستیرول    :المستخلص
تحت ظروف  Saccharomyces cerevisiae والمتطل�ات التغذو�ة للإنتاج الأمثل للإر�وستیرول بواسطة  المزرع�ةالظروف  

لبنان�ة المنشأ, علامة  (  Y.6، و�انت العزلة التي تحمل الرمز     الخمائرالمختبر. تم إجراء عمل�ة غر�لة لاخت�ار أفضل عزلة من  
Domo(  جهاز �استخدام  تشخ�صها  تم  إر�وستیرول.  أنتجت  عزلة  تطابق   Vitek أفضل  نس�ة   .Sمع    %97واظهرت 

cerevisiae المثلى للإنتاج �طر�قة التخمیر السائل. أظهرت النتائج أن أفضل وسط إنتاج هو، تمت دراسة الظروف YEPD 
من الوسط الق�اسي، ووقت حضانة     %75  ، مع نس�ة استبدال�ر�وني محلي بدیلهو أفضل مصدر    عصیر التمر، ووجد أن  

، 0.47(�انت نس�ة الار�وستیرول    مل.  4درجة مئو�ة وحجم اللقاح    30، عند درجة حرارة    5=  ساعة ، ودرجة الحموضة    72

الى   S. cerevisiae�حتاج تحسین الار�وستیرول المنتج من خمیرة    .على التوالي  %)0.78و    0.68،  0.66،  0.74،  0.55
 المز�د من العمل في �ل من الصناعات الغذائ�ة والصیدلان�ة.

   ، غر�لة. Saccharomyces cerevisiae   ، ظروف مثلى ، انتاج الار�وستیرول  : مفتاح�ة ال كلمات ال

 


