Preparation of Organic Selenocystine Using Locally Isolated Yeast
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Abstract
Selenium is a toxic inorganic form at very low concentration in life,
while the organic-selenium compounds are appreciable interest and
various of them have essential roles in nutritional science and cell
biochemistry. Selenium-enriched yeast (Se-yeast) is a public form of
selenium used to additional dietary intake of this essential trace
mineral. In this study, an organic selenocystine by using locally
isolated bakery yeast (Saccharomyces cerevisiae)is prepared. A novel
locally prepared date extract media enriched by 0.2% potassium
phosphate (KH2PO4), 0.6% ammonium sulfate is adopted as
alternative culture media. Selenium salt is used in different
concentrations (30, 60, 120 and 240 μg/mL), which are added to the
yeast culture media. While the best concentration of selenium added is
30μg/mL, it achieves optimal conditions for the growth of red color
yeast identical to the standard. The organic selenocystine is analyzed by
High Performance Liquid Chromatography (HPLC) and Atomic
Absorption Spectrophotometer (AAS) as compared with standard
product obtained from Sigma. Results confirmed the formation of
similar selenocystine products.

Introduction
Selenium is a trace element, with atomic
weight of 79 and is within the group in the
periodic table of elements [1]. The selenium
is essential trace elements in the human body
as it is the most important nutrients necessary
sources of aquatic organisms as it is present in
animals milk, including cows, concentration
level in the milk is 110.9 μg/mL [2, 3] due
to the importance of this element, selenium
currently added to breast-milk factory of
children to protect them from diseases,
anemia [4]. Selenium exists in all cells and
tissues of the human and the biological fluid
with different concentrations, depending on
the type of tissue and depending on the level
of selenium. The optimal concentration of
selenium content in the tissue is about 15 mg
of normal adults [5]. The crust of kidney
was the richest of the body tissues selenium
(4μg/kg dry weight), followed by liver (2.60.5 μg/kg), while for the heart muscle they
contain a higher proportion of selenium from
skeletal muscle as the heart muscle was
found to contain 1.8-0.3 μg/kg. In the case
of biological fluids which are the most
changing factors in accordance with the

activity need, therefore, selenium is of
essential nutrients [6]. There are many factors
affecting the balance of selenium in
the body of the organism such as the nature
and quality of food [7] and the physiological
status and health of the body [7-10] in
addition to alcohol and smoking [9, 11]. The
use of high selenium levels (2.5-3 g/day) is a
case of poison, at the time the rate of human
intake (50-200 μg/day) was needed to ensure
safety for human health. Selenium was
incorporated into molecules of an enzyme
called GPX (glutathione peroxidase). This
important enzyme protects cell membranes,
red blood cells and sub-cellular components
against disagreeable reactions with soluble
peroxides. The invention of GPX helped to
outlook how
Selenium is protective against cancer, heart
disease, arthritis and accelerated aging [12,
13]. recently more scientific excitation is
being generated with the recent research
result of the study. Also selenium has e a bad
effect on the central nervous system, liver and
spleen [14]. Selenium was found within the
protein content of the tissues, therefore called
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Selenoproteins [15]. Selenium composition
present in the active sites of the enzyme
Glutathione peroxidase, thioredoxin reductase
and mammalian Iodothyronine 5-deiodinase
[16].
Studies have confirmed the viability of
selenium as cancer inhibition e.g. colon,
cervical, breast, and liver cancer [17]. It was
therefore highly recommended the use of this
organic component for the purpose of cancer
drugs, accompanied by the enzyme important
role in the transformation of selenium salts.
Acorrding to this background and with new
research evidence regularly appearing for the
role of selenium in the reduction of viral
virulence, many people are interested in
ensuring they have sufficient selenium status
by additional their diets with selenium. Since
the selenium linked to the amino acid Cystine
that confirms the importance of nutritional
yeast since 1910 [23], and yeast also
contains 70 trace elements with organic
forms [24].
The study aimed to produce organic
selenocystine using locally bread yeast
isolation and locally prepared liquid media
from date's juice as alternative culture media.

periods of one hour for each dose
continuously. The final product prepared
after incubation for a period of 24 h. Later the
yeast growth culture had been filtered and
washed with distilled water several times and
then dried using acetone.
Examination of the Outputs
The concentration of the yeast output
selenocystine product was determined with
the
final
estimation
of
organic
transformation using HPLC, compared with
authentic organic standard. It was dismissed
on the type of reverse-phase column (C-8)
dimensions (250 × 4.6 mm Id), using mobile
phase consisting of THF: phosphate buffer
(95:5v/v) [25].
Atomic analysis: In AAS, the sample is
atomized into the vapor phase. A beam of
electromagnetic radiation passes through the
vaporized sample. The metals of interest have
absorbed some of the radiation. The instrument
measures the change in intensity, which is
then converted into an absorbance
reading. Finally doing calibration, the
concentrations of various metals through the
use of Beer-Lambert’s law could be determined,
depending the amount of absorption [26].

Materials and Methods
Micro-organism and the Material Basis
The yeast strain used by the manufacturers to
produce selenium-enriched yeast in all cases
was Saccharomyces cerevisiae. The selected
strain of bakery yeast was isolated locally
and kept as a reference source in 4 o C with
a sequential activation.

Results and Discussion
In the preliminary production study of
organic seleno cystine, a local media of date
juice has been prepared. The new novel
culture media also contained source of
nitrogen and carbon as fundamental to the
growth of the organism in the media [27]. A
novel locally date extract media was
adopted as an alternative used locally
appropriate culture media by researchers [15].
Bread yeast (Saccharomyces cerevisiae) was
adopted in locally date extract media and then
developed.
Different concentration of inorganic selenium
(sodium selenite) (30, 60, 120, 240 μg/mL)
were prepared in water and added to the
growth culture. It is necessary to take
consideration of the situation to avoid
discouraging the growth of yeast, which can
occur
because of inorganic
selenium salt concentration [28, 29], in
addition to the quality and quantity of organic
selenocystine as an output. So the inorganic

Preparation of Culture Media
Locally prepared liquid media contain dates
juice (8%) instead of sugar (5.6%) was
prepared. The media were enriched by
addition of 0.2% potassium phosphate
(KH2PO4), 0.6% ammonium sulfate. The
media were inoculated by yeast and incubated
at 30 oC for 24 h with shaking at speeds of 150
cycles/ minute.
Addition of Inorganic Selenium Salts
Selenium salts were added to culture media
in a concentration extremely high (30, 60,
120 and 240 μg/mL) during the exponential
growth phase, in the form of six doses with
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selenium was added with each concentration
used in the experiment in form of six doses
and interval with one hour to avoid the
affection of the yeast growth. The inorganic
selenium salt were added during the process
of stable growth (exponential), where they are
converted inorganic selenium salts to the
organic compounds within the yeast cell, as
a result of the replacement of the sulfur atom
of the amino acid (Cystine) by selenium, so
the composition of organic (Selenocystine)
was produced. Control of temperature, pH,
selenium addition profile and aeration
allows optimal growth of the yeast strain and
maximum biomass production. Selenocystine
product could be investigated by altering the
color of yeast cells to the red indicating the
formation of the organic Selenium, while
the density of the color depended on
concentration of organic selenocystine.
The ability of the yeast under appropriate
conditions to accumulate quantities of trace
elements such as selenium, where the
selenium salts dissolved in water when
added to the culture media, which is
required for the development of yeasts.
Absolutely, according to these stringent
criteria not all material solid as Se-yeast is
produced. At sometimes the amount of
sodium selenite is excess such that most of
the selenium is not bound to the yeast: at the
worst, there may only be a mixture of sodium
selenite and yeast [25]. Therefore, filtering
and washing of yeast several times finally
with distilled water necessary is to separate
free Se salt mixture media contains, then
drying using acetone.
It was known that selenium can be included
in the other biological molecules such as
DNA carrier (t-RNA) producing (SelenotRNAs) [30] and this in turn leads to a
change in the production of vital proteins.

selenium concentration added was 30
μg/mL, which performed optimal conditions
for the best growth of yeast, and the
obtaining of red yeast grew identical to the
standard.
AAS by flameless has confirmed existence
of produced from of yeast at various
additions of selenium in the organic product
as compared with the standard. The data also
confirmed the presence of selenium in the
required specifications.
AAS was used to determine concentrations
of Se compounds in plant extracts by Zhang
and Frankenberger [31]. They were able to
separate Se into non-amino acid organic Se,
Se-amino acids, selenite and selenate by an
anion-exchange method. The atomization
efficiency is greatly increased after hydride
generation process. For selenium, HG-AAS
(hydridegeneration
atomic
absorption
spectrophotometer) requires the Se (IV)
oxidation state (selenite), since Se (VI) is not
reproducible [23]. Therefore, all selenium
must be in the Se (IV) oxidation state for
analysis [26]. As final, the results of both
technical
(HPLC
and
AAS)
and
morphological specifications of the product,
confirmed a successful process in the
preparation of organic selenocystine product
using locally bread yeast isolation, in addition
to the efficiency of the local media as
alternative to the imported culture media. It is
an integral selenocystine substitute which can
be used to address the deficiency of Selenium
in cancer patients.
Conclusion:
The evidence presented here has shown that
selenocystine is similar to food-form selenium,
safe and acceptable for use in food additive
that can play a role as a precursor for
selenoproteins synthesis and as a human anticancer agent. The product could be
manufactured using bread yeast with
alternative locally media. Control of pH,
temperature,
Selenium feeding profile and aeration allow
optimal growth of yeast strain and maximum
biomass production. As a result of the
fermentation the selenium organically bound to
the yeast in the selenium-enriched medium.

Fig. 1 confirms the results of the successful
work using HPLC. The formed selenocystine
concentrations were measured qualitatively
and quantitatively by comparison with the
peak area of the standard (Sigma). It shows
various concentrations of the selenium salts
noted in chromatograph salts added to the
culture media. While the best inorganic
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ﺗﺤﻀﯿﺮ ﺳﻠﯿﻨﻮﺳﺴﺘﯿﻦ اﻟﻌﻀﻮي ﺑﺎﺳﺘﺨﺪام ﺧﻤﯿﺮة اﻟﻤﻌﺰوﻟﺔ ﻣﺤﻠﯿﺎ
ﻓﺆاد ﺣﺴﯿﻦ ﻛﺎﻣﻞ
اﻟﻤﻌﮭﺪ اﻟﺘﻘﻨﻲ اﻟﻄﺒﻲ ارﺑﯿﻞ -ﺟﺎﻣﻌﺔ ﺑﻮﻟﯿﺘﻜﻨﯿﻚ ارﺑﯿﻞ
اﻟﺨﻼﺻﺔ
ﺗﻌﺪ اﻟﺴﻠﯿﻨﯿﻮم اﻟﻼﻋﻀﻮي ﻣﻦ اﻟﻌﻨﺎﺻﺮ اﻟﺴﺎﻣﺔ ﺑﺘﺮاﻛﯿﺰ اﻟﻮاطﺌﺔ ﺟﺪا ﻟﻠﺤﯿﺎة ،ﻓﻲ ﺣﯿﻦ ان اﻟﻤﺮﻛﺐ ﺳﻠﯿﻨﻮﺳﯿﺴﺘﯿﻦ اﻟﻌﻀﻮي ﺗﻌﺪ
ﻣﻮﻗﻊ اﻻھﺘﻤﺎم وﻟﮭﺎ اﻟﺪور اﻻﺳﺎﺳﻲ ﻓﻲ ﻋﻠﻮم اﻟﺘﻐﺬﯾﺔ واﻟﻜﯿﻤﯿﺎء اﻟﺤﯿﺎﺗﯿﺔ ﻟﻠﺨﻠﯿﺔ .ان اﻟﺨﻤﯿﺮ اﻟﻐﻨﯿﺔ ﺑﺎﻟﺴﻠﯿﻨﯿﻮم ) (Se-yeastﻣﻦ اﻟﻤﺮﻛﺒﺎت
اﻟﺸﺎﺋﻌﺔ واﻟﻤﻌﺘﻤﺪة ﻟﺘﻐﺬﯾﺔ اﻟﺠﺴﻢ ﺑﮭﺬا اﻟﻌﻨﺼﺮ اﻻﺳﺎﺳﻲ.
وﻓﻲ ھﺬه اﻟﺪراﺳﺔ ﺗـﻢ ﺗﺤﻀﯿﺮ ﺳﻠﯿﻨﻮﺳﺴﺘﯿﻦ اﻟﻌﻀﻮي ﺑﺎﺳﺘﺨﺪام ﺧﻤﯿﺮة اﻟﺨﺒﺰ )  (Saccharomyces cerevisiaeاﻟﻤﻌﺰوﻟﺔ ﻣﺤﻠﯿﺎ.
اﻋﺘﻤﺪت وﺳﻂ زرﻋﻲ ﻣﺤﻠﻲ ﻣﻦ وﺳﻂ ﺧﻼﺻﺔ اﻟﺘﻤﺮ اﻟﻐﻨﯿﺔ ﺑﻔﻮﺳﻔﺎت اﻟﺒﻮﺗﺎﺳﯿﻮم ) (KH2PO4ﺑﻨﺴﺒﺔ  0.2%و ﺳﻠﻔﺎت اﻻﻣﻮﻧﯿﻮم ﺑﻨﺴﺒﺔ
 0.6%ﻛﻮﺳﻂ زرﻋﻲ ﺑﺪﯾﻞ  .ﻛﻤﺎ اﺳﺘﺨﺪم ﻣﻠﺢ اﻟﺴﻠﯿﻨﯿﻮم ﺑﺘﺮاﻛﯿﺰ ﻣﺨﺘﻠﻔﺔ ) (30, 60, 120 and 240 μg /mlﻣﻀﺎﻓﺔ اﻟﻰ اﻟﻮﺳﻂ
اﻟﺰرﻋﻲ ﻟﻠﺨﻤﯿﺮة .وﻗﺪ اﺗﻀﺢ ﺑﺎن اﻓﻀﻞ ﺗﺮﻛﯿﺰ ﻣﻀﺎﻓﺔ ھﻮ )  ( 30μg/mlﻟﻠﺤﺼﻮل ﻋﻠﻰ اﻟﺒﯿﺌﺔ اﻟﻨﻤﻮذﺟﯿﺔ ﻟﻠﻨﻤﻮ واﻟﺤﺼﻮل ﻋﻠﻰ ﺧﻤﯿﺮ
ﺣﻤﺮاء اﻟﻠﻮن ﺗﻀﺎھﻲ ﻧﻤﻮذج اﻟﺨﻤﯿﺮة اﻟﻘﯿﺎﺳﯿﺔ .ﺗﻢ ﻣﻄﺎﺑﻘـﺔ اﻟﻤﻨﺘﺞ ﺳﻠﯿﻨﻮﺳﯿﺴﺘﯿﻦ اﻟﻌﻀﻮي اﻟﻤﺤﻀﺮ ﺑﺎﺳﺘﺨﺪام ﺟﮭـــــﺎز ﻛﺮوﻣﺎﺗﻮﻏﺮاﻓﻲ
ذو اﻷداء اﻟﻌﺎﻟﻲ )(HPLCو ﺟﮭﺎز اﻻﻣﺘﺼﺎص اﻟﺬري ) (AASﻣﻊ اﻟﻤــﺎدة اﻟﻘﯿﺎﺳﯿﺔ اﻟﻤﺴﺘﻮردة ﻣﻦ ﺷﺮﻛـــﺔ ) ، (Sigmaاﻛﺪت اﻟﻨﺘﺎﺋﺞ
ﻣﻄﺎﺑﻘﺔ اﻟﻤﻨﺘﻮج اﻟﻤﺤﻀﺮ ﻣﻦ ﺳﻠﯿﻨﻮﺳﯿﺴﺘﯿﻦ .
اﻟﻜﻠﻤﺎت اﻟﻤﻔﺘﺎﺣﯿﺔ  :ﺳﻠﯿﻨﻮﺳﯿﺴﺘﯿﻦ اﻟﻌﻀﻮي ،ﺳﻠﯿﻨﯿﻮم ،ﺧﻤﯿﺮة اﻟﺨﺒﺰ و ﺳﻠﯿﻨﻮﺳﯿﺴﺘﯿﻦ

28

