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ABSTRACT - Including Ascomycetes Saccharomyces cerevisiae that contains a lot of protein , carbohydrates and fat so it can be
consumed by humans and animals in order to supplement nutrient needs. Industrial wastewater non dairy creamer (NDC) has
potential as a medium for the growth of microorganisms . The purpose of this study was to evaluate the effect of variation in pH
medium for the dry mass and protein production on industrial waste by Saccharomces cerevisiae.. This study uses a completely
randomized design. This treatment includes , P1 ( NDC 25 % ), P2 ( NDC 50 % ), P3 ( NDC 75 % ) and P4 ( NDC 100 % ) , which
inoculated with Saccharomyces cerevisiae a number of 10° cells / ml,in 3,4,5 and 6 pH medium. Variance analysis showed that the
variations of pH medium give affect for the dry mass, but does not significantly influence the protein content of the products.

Keywords : Saccharomyces cerevisiae, protein product, non dairy creamer.

INTRODUCTION

Increased industrial sector is currently expected to realize the achievement of public welfare. Various industries
are growing rapidly; however, these conditions will also be accompanied by the increasing waste generated.

Industrial non dairy creamer, PT. Kievit Indonesia is located in the town of Salatiga precisely on JI. Pigeon 1, Village
Mangunsari Sidomukti District of Salatiga is an Industrial Food Ingredient made from raw coconut oil.

Waste liquid non dairy creamer which flowed along the flow of waste disposal can lead to contamination when
not treated optimally. In addition to causing the quality of the water body is lowered, the odor generated can disturb the
environment. Odor generated can be caused by excessive content of organic compounds contained in wastewater.
Associated with these conditions need to be a good treatment by utilizing waste into useful raw material.

Research on various waste as a growing medium for microorganisms has been carried out single cell protein
production, in the hope of getting low cost growth media, and in doing so has not been in use for waste non dairy
creamer. The use of Saccharomyces cerevisiae in wastewater treatment non dairy creamer is expected to have a high
enough prospects in the production of single cell protein. Single Cell Protein (PST) is a dry cell or a biomass of
microorganisms such as yeast, bacteria and algae that can be used as a protein source for food and feed. Single cell
protein can be an alternative for protein needs in the future, because in addition to containing a specific protein, it also
contains carbohydrates, fats, minerals and other nutrients needed humans and animals (Nasseri et al., 2011; Prakash et
al. 2013; Jaganmohan et al ,. 2013). The use of Saccharomyces cerevisiae in wastewater treatment non dairy creamer is
expected to have a high enough prospects in the production of single cell protein.

Based on laboratory analysis of non dairy creamer wastewater containing organic materials, especially carbon
source in the form of carbohydrates, proteins and fats so that potential as a medium for the growth of microorganisms.
Liquid industrial waste management efforts of non dairy creamer can be done by changing into raw materials. The raw
material in this case is a microorganism fermentation media which was developed for the production of single cell
protein, with the expectation that the growth of low cost media, and in doing so has not been in use for waste non dairy
creamer.
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Figure 1. Colony of Saccharomyces cerevisiae (a) Cell of Saccharomyces cerevisiae (b)(Okafor, 2
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MATERIALS AND METHODS

Research Variabel

The independent variable in this study is a variation of the concentration of waste liquid non-dairy creamer which
comprises a solution of liquid wastes with a concentration of 25%, 50%, 75% and 100% is used as a growth medium and
pH medium (pH 3,4,5 and 6). The dependent variable in this study is the number of dry mass and protein products.

Research Design

The design of this study using a completely randomized design. Preparation of inoculum according Mondal
research, et al., (2012) which states Saccharomyces cerevisiae cultured in medium YPDA for 4 days and incubated for
28° C, then washed in distilled water and 25 ml of sterile distilled resulting final concentrations were 10° cells / ml for
use. Furthermore Saccharomyces cerevisiae were inoculated in appropriate medium concentrations and different nd d,
each treatment was repeated 3 times. The treatment used is:

Data collection research done at the 24" hour, 48" hour, 72" hour and 96™ hour covering the number of cells,
protein products, the measurement of pH and temperature, each repeated three times.

Procedures

Preparing tools and materials are pure culture of Saccharomyces cerevisiae, liquid waste non dairy creamer, yeast
extract, peptone, dextrose, distilled water, 0,5N NaOH, H20, Na2C03, CuSO4, K-Na-Tartrate, Folin-ciocalteau and
Bovine Serum Albumine (BSA).

Making the YEPD medium YEPD medium made of a mixture of yeast extract, peptone, dextrose, and distilled
water. All materials included in the glass beaker and stirred until homogeneous. The mixture is then put in a jam jar
erlemeyer or until the volume of 150 mL. Jar covered with foam and aluminum foil, and then sterilized by autoclaving at
121°C for 15 minutes. Furthermore, the medium is cooled and after cold ready inoculated.

Making the effluent medium non dairy creamer. Medium is made from liquid waste non dairy creamer artificially
with a concentration of 25%, 50%, 75% and 100%. Furthermore, the material is stirred until homogeneous, filtered, and
put in a jam jar. Jam jar and covered with foam and sterilized by autoclaving at 121°C for 15 minutes, then cooled and
after a cold medium ready for inoculation.

Growth of Saccharomyces cerevisiae in YEPD medium and medium effluent non dairy creamer. Growth of
Saccharomyces cerevisiae in YEPD medium and liquid waste based on the method of Amaria, et al.,, (2001). In the
medium and medium YEPD liquid waste non dairy creamer, Saccharomyces cerevisiae suspended in sterile distilled
water with a density of 10° cells / mL. Each medium in the bottle hours inoculated with 1 mL of the suspension.
Furthermore, both medium and medium YEPD liquid waste non-dairy creamer incubated in an incubator at 30 ° C for 20
hours. Then the pH of the medium is measured and calculated Saccharomyces cerevisiae cell population, every 24 hours
for 4 days.

Measurement of pH of the medium. PH measurement and wastewater medium YEPD non dairy creamer done at
the 24" hour, 48thhour, 72thhour, and 96" hour by using a pH meter.

Counting the number of cells of Saccharomyces cerevisiae. Counting the number of cells / mL done every 24 hours
based on the method of Hadioetomo (1993) in (Purwitasari, et al., 2004) by means of hemocytometer on a light
microscope or through analysis of optical density/OD (Optical Density) using a photometer at a wavelength of 550 nm.

Pulverizing the cells of Saccharomyces cerevisiae. Pulverizing the cells of Saccharomyces cerevisiae by the method
of Amaria et al., (2001). Saccharomyces cerevisiae cells were harvested when optimal growth by centrifugation at 3000
rpm 2 times each for 10 minutes. The precipitate was washed with distilled water and filtered the way given the No.40
Whatman filter paper. Furthermore, cells dried at 50-60°C for 3 days. After drying, grinding done cells, then the resulting
powder is weighed and analyzed cell dry weight protein content with Micro Kjeldahl method
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Data Analysis

The data observed density Saccharomyces cerevisiae and protein production on culture media and media
environment maintenance performe d by analysis of variance (ANOVA), after the distribution normality test and
homogeneity of variance error. If you acquired a significant difference between each treatment is then followed by a
double range test of Duncan / DMRT (Duncan's New Multiple Range Test) to determine differences between treatments
and treatments which give the best effect (Gomez, 1995)

RESULTS AND DISCUSSION

Performed analysis of variance which states there is significant in the level of 5%, in pH medium for dry mass, but
this there is no significant for medium protein content of products. pH changes in the microbial environment may affect
the microbial growth process. At the time of the growth of a microbe , the hydrogen ion concentration ( pH ) in the
media affect the growth of protein (both enzyme and its transportation system) contained in the cell membrane. Protein
structure will change when the pH of the media is also changing.

Microbes have an enzyme that works perfectly in a certain pH range, that if there are deviations pH of the growth
and metabolism can be stopped(Garcia, et al., 2015).

The results showed that the highest dry mass in the range of pH 4.0-5.0. At the pH of the cells to grow
exponentially. Appropriate research Yaicin and Yesim (2008 ) which states that the highest values of dry mass and
specific growth rate were obtained at pH 4.0 for both of the strains Saccharomyces cerevisiae from Turkey.

According Okafor (2007 ) , Saccharomyces cerevisiae has a tolerant nature of the acidic environment, with a pH
range between 3.5 and 4.5 . As a result , the yeast can take place in a clean medium without sterile , at pH 4.0 to 4.5.

The growth of Saccharomyces cerevisiae is best achieved on further media concentration of 50 % to 100%, 75 %
and 25 % are converted at the dry mass.

Total protein content, when viewed from the substrate concentration, the highest yields are in P4 (konsnsentrasi
100%), it may be possible because the nutrient content in a concentration of 100%, still relatively adequate for growth,
so the impact on the results prroduk protein. Dhanasekaran, et al., (2011), stating that the nutrient-containing sugar will
provide energy for metabolic processes Saccharomyces cerevisiae, while in the manufacture of non dairy creamer
products are sugar content.

Non dairy creamer is milk or cream substitute product that is a product of lipid emulsion in water, made from
vegetable oils such as coconut oil is hydrogenated with the addition of permitted food additives, namely glucose syrup,
sodium caseinate, emulsifiers and stabilizers, salt and water (SNI Agency , 2012).

According to Okafor, N (2007), the better nutrients in the substrate where growth, more rapid cell growth that
will increase the levels of cell proteins. In addition, levels of cell proteins is influenced by the time of breeding. Breeding
time is too short will result in lower amounts of protein as substrate component biokonfersi not optimal. While the
breeding time is too long will cause deterioration due autobiodegradasi protein to meet its energy needs with regard to
the availability of nutrients in the medium that is increasingly inadequate.

Levels of protein products may be obtained on the fermentation time to 48 hours (H2), the substrate
concentration liquid waste non dairy creamer concentration of 100%, considering the hours to 72 (H3) has been
declining, which can be explained that at the time of cell growth already experienced phase stationary phase even death.
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Fig. Effects of pH medium For Dry Mass Saccharomyces .cerevisiae (a); Effect of pH Medium For Total Protein Levels
Saccharomyces cerevisiae (b).



Dewi et al|195

CONCLUSION

The effect of liquid waste non dairy creamer can be affect for dry mass Saccharomyces cerevisiae, but does not
significantly influence the protein content of the products. So has potential to be used as a growth medium, with the
addition of nutritional recommendations on the media and that it will be obtained more optimal results.
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