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Medium Suitable for Gluconoacetobacter Xylinus Strain
ina SAVITSKAYA, Aida KISTAUBAYEVA, Dina IBRAYEVA,

‘and Nina VORONOVA

'Department of biotechnology, AI-Farabi Kazakh National University, Al-Farabi 71, Almaty,
Kazaknstan

Keywords: Bacterial celulose, GUCON0ace{obacter xyinus.

Abstract. Bacterial cellulose (BC) s a promising natural polymer with unigue properties, such as
high mechanical srength, good crystallinity and a very pure nanofibrillar netwark structure. This
allows using BC film in many applications as nanostructured adsorbing bioactive material. Aim of
investigation was to select optimal conditions for BC producer growth and biosynthesis of gel-film

in submerged cultur.

For isolation of Gluconoacetobacter xylinus pure culture — producing strain of BC, 5 samples of
Kombucha and apple cider vinegar mixed culture were cultivated during 5 days on nutrient medium
with_different composition for inhibiting the growth of unwanied microflora. High and low
concentration levels of glucose, ethanol and wort were used as selection factors. Strains
productivity was evalusied by BC biomass measurement, which was pleminarily dried under 80°C,
using gravimetric method. For its purification cellulose was washed first with 0,5-1% water solution
NaOH by boiling, then with distilled water, 0,5% acetic acid solution and again with distilled water
until neutral reaction. Obained gel-film was stored i disilled water under $°C or afer sierilization
in hermeically sealed containers.

As a result of multistage screening new strain of Gluconoacetobacier xylinus C-3 capable to
synthesis biopolymer on different carbon sources was isolaied. Optimization of culivation of
Gluconoacetobacter xylinus in submerged conditions in which BC production higher in comparison
‘with other strains was carried out. Maximum BC yield is achicved in submerged culture under 30°C
on medium containing yeast extract, peptone, ethanol, wort and glucose as carbon source, pH 5.9-
60.

Introduction

BC is a unique natural polymer composed of fibers with a diameier of 20-175 nm, forming a
nano-gel film which has a specific iniemal surface area of at least 500 m¥g and s also called a
nanocellulose [11. BC has unique properties that are absent in the cellulose of plant origin [2]. It is
chemically pure extracellular produc, since it contains no lignin, hemicellulose, pectin and wanes.
Ithas high degree of crystallnity, its density s 300-900 ke/m. BC has a high tensike strength (up to
2 ke/mm). the absorption and water holding capacity from 100 to 200 g of water per 1 g of dry
polymer [2]

‘Ability to synthesize bacterial cellulose has number of microorganisms. Particular attention
deserve bacteria of Gluconobacter (Acetobacter) genus, recommended for industrial production of
bacteral cellulose (2],

BCis the basis for ulra lightweight nanocomposite materials: fibers, films, tubes, aerogels,
‘membranes [3]. Most widely BC is used as medical material, characterized by a number of
advantages [4] It possesses_biocompatibility, ic. non-toxic, non-allergenic and dacs not
cause physical rejection [5-7]. Tubular gel film can be applied in microsurgery at prosthetics of
blood and lymph vessels, esophagus, trachea and ueters [] BC gel film is used in tissue
engineering for repairing or temporary replacing of cartilage on artificial serving as a carcass filled
by chondrocyies and whike using method of controlled tissue regencration, especally bone fissue as
well [9]. Flat BC gel film is used to produce wound dressings for skin grafting. wounds treatment,
ulcers and post-surgical sutures, as well as purulent inflammations, abrasions and pressure sores
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Microblal Blodegradation of Low Value Waste In Proteln Feed Products
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and Dina IBRAEVA

“Department of biotechnology, A-Farabi Kazakh National Universty, A-Farabi 71,
Amaty, Kazakhstan
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Abstract, Bioconversion of cellulose-containing subsirates for animal hushandry in cnriched
‘microbial protein and probiotics eed products is 3 way to increase the nutitve value of feeds. The
instrument of bioconersion iniial substratesis  joint sold phased fermentation by two groups of
microorganisms. The first is a Bacills (producers of cellulolytic enzymes and antimicrobial
substances), carrying out the first phase of conversion - saccharifcation of raw materias. The
second group is  special yeast srsin - producers of protein. Cellulose-containing raw materials -
wheat bran, sunflower meal and rice husks were inoculated with dily bacteial cultue. Cultivation
was caried out a temperature 28.30°C for 5 days. The efficiency of fermentation or the abilty of
12 strins of the Bacilus to grow on solid celulose-containing substrates was evaluxied by the
changing of the content of cellulose. During the study, was found that th loss of cellulose and
hemicelluose in the bran was 2-6%, in rice husk and sunflower meal - 7-10% and 5-9%
rspectively. There were designed 6 mixed culures, the use which increased the effciency of
destruction of cellulosein 2-3 imes. The most active cultures: & licheniformis G23 + B.subtlis NP-
9, Beereus G.1 + Bubilis C-1. Blicheniformis G-1 + B.cereus P-5 hydrolyzed cellulose-
containing solid substrates for 20-25%, Then the substrate it was inoculaied with cultures of yeast
of the genus Candida and Pichia. The most productive stsin turmed of Pichia guillermondii 15:5.
These yeasts are capable of growing on the initial subsirae up to 10°CFUg afier 3 days of

cultivation. However, the use of bacterial pre-conversion increases yeast growth by 25-30% on
average. These obtained results demonstrae the possibility of gradual degradation of plant substrate
by bacteria of the genus Bacillus and non-cellulolytic yeast Pichia guilliermondii IS-5, in which
yeasts use reducing sugar produced by microbial conversion of cellulose.

Introduction

Animals and birds i intensive livestock production systems require 2 diet which is balanced. Use
of microbial proein in feed production can improved the qualty and digestibk of plani-based foods
[11 Improving the nutritional qualiy of feed can be due to bioconersion into proein product [2].

The bioconversion of cellulose-containing subsiates are microorganisms, which characterized by
high ability to accumulate biomass rich of essenial amino acids on solid substrates, and the
resulting microbial fermentation products have very good prospects for using as the basis of
component of feed 3],

Great inkerest is wse of special yeast stains 3 main secreied of proteins. Yeast
bioconversions for plant-derived should be lead (o the enrichment of ils essential amino acids.
vitamins,organic acids, enzymes and other nutrients [4] The remarkble effect on yeast growth on
plant substraes can be due 1o ther prior saccharifcation 5.

‘We hypothesized that the use of cellulolytic bacteria in the firs stage of bioconversion can
accelerate the decomposition of the subsiraie 1o simple sugars, preparing it for the food
saccharolyticus yeast Thus, the purpose of the rescarch the experimental evidence of the possi
of yeast and bacierial conversion of cellulosic substrates (o microbial protein by foed producs.
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