Bacterial Cellulose Production as Affected by Bacterial Strains and Some Fermentation Conditions
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Abstract: Thirty nine of cellulose producing bacteria were isolated from some rotten fruits and tested for cellulose production. One isolate was selected as high effect cellulose producing bacteria and completely identified as Komagataeibactersaccharivorans PE 5 through 16S ribosomal DNA sequencing and morphological, culture and biological characteristics. This isolate in addition to Acetobacterxylinum ATCC 10245(as a reference strain) were tested for cellulose production using static culture technique. In a series of experiments, two modifications in GAM medium were recommended to obtain the maximum growth and cellulose production byKomagataeibactersaccharivorans PE 5 andAcetobacterxylinum ATCC 10245 on the first and second modification media, respectively. Modified GAM medium No.1 contains mannitol, 15; trypton,6; ethanol 0.7% (v/v); acetic acid 0.2% (v/v); nicotinic acid, 0.0002 andCaCl2.2H2O, 0.1gl-1.Whereas the contains of modified GAM medium No.2 was glucose, 15; yeast extract, 3;peptone,3; ethanol 0.5%(v/v); acetic acid 0.3% (v/v); folic acid, 0.0004 and NaCl, 0.1gl-1. After optimization of culture conditionsincluding pH (3.5) and incubated temperature (30 ºC),the cell growth and cellulose yield of Komagataeibactersaccharivorans PE 5 and AcetobacterXylinum ATCC 10245 on modified GMA media increased about 4.08 & 4.86 fold and 1.75 &1.39 fold, respectively than that recorded on GAM medium after 7 days, understatic culture. Using agitated culture at 150 rpm led to decrease of cellulose production by these strains about 64% and 53% respectively. Modified GAM media supplemented with molasses as sole carbon source enhanced the cellulose yield which increased about 76.94% for Komagataeibactersaccharovorans PE 5 and about 28.41 forAcetobacterXylinum ATCC 10245 as compared to control treatment (modified GAM medium).
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1. Introduction
Microbial cellulose is an exopolysaccharide produced by various species of bacteria, such as those of the genera Gluconacetobacter, Agrobacterium, Aerobacter, Achromobacter, Azotobacter, Rhizobium, sarcinaand salmonella (Shoda and Sugano, 2005). Production of cellulose from Acetobacterxylinum was first reported by Brown (1886). Also some acetic acid bacteria in genus komagataeibacter (formerly Gluconacetobacter) such as K. xylinus, K. nataicola, K. hanseniiand K. swingsiiwere used for bacterial cellulose or biocellulose production(Castro et al., 2011 and Suwanposriet al., 2014).
The microbial productivity of bacterial cellulose (BC) depends on culture conditions such as the composition of the medium, pH, temperature and cultivation method (Chawla et al., 2009).
Jahan et al. (2012) reported that the BC production by Gluconacetobacter sp. increased from 0.52 to 4.5 gl-1 (8.65 fold increase) in medium containing 1% glucose, 1.5% yeast extract, 5% peptone, 0.27% disodium hydrogen phosphate, 0.115% citric acid and 0.4% (w/v) ethanol. In general, glucose has been used as a carbon source for cellulose production from Gluconacetobacterxylinus. It has been reported that cellulose was also synthesized from monosaccharides (Masaokaet al.,1993). Son et al. (2003) stated that BC production was dependent on the presence of MgSO4.7H2O and co-substrates such as ethanol and lactic acid in medium. The optimal conditions for BC production by komagataeibacter sp. on soya bean whey (SBW) were pH 6.21, 1.61% ethanol concentration(v/v) and 28ºC(Suwanposri et al. 2014). The use of optimized medium of SBW increase BC production 3.6 fold compared to standard Hestrin -Schramm (HS) medium.
Lin et al. (2014) found that a sugar concentration of 3%waste beer yeast hydrolysates (WBY) treated by ultrasonication gave the highest BC yield (7.02 gl-1), almost 6 times as that from untreated WBY (1.21 gl-1). Also, Keshket al. (2006) stated that the yield of the bacterial cellulose (BC) produced by G. xylinus ATCC 10245 from beet molasses was higher than that using glucose as a sole carbon source. IR spectra studies indicated that BC produced from glucose has a relatively higher degree of polymerization. Zeng et al. (2011) used maple syrup 30g carbohydrates/L as a sole carbon source on synthetic medium for optimal production of BC.
Thus the present work was carried out to detect the optimum nutritionaland environmental factors affected on Bacterial cellulose (B.C) production by AcetobacterXylinum ATCC 102456 and local cellulose producing bacteria isolated from rotten fruit in order to optimize their production. Also, molasses was used as a low cost substrate for the production of B.C.

2. Material and Methods
1. Isolation of acetic acid bacteria and reference bacteria
Twenty one rottenfruit samples of apple, guava, peach, pineapple, pomegranate, strawberry, cantaloupe, orange, yousefi, date, gaga, kiwi, mango, banana, grape, apricot, figs, melon, plum, grapefruit and pear were collected from local markets in Benha city to isolate cellulose producing bacteriaondifferent media which form pellicle at the air liquid interface under static culture.
The collected isolates were subjected to preliminary identification according to De ley et al. (1984). Besides, one strain was obtained from international culture collections, namely Acetobacterxylinum ATCC 10245 (as a reference strain). All tested bacteria were subculture on GAM medium slants, maintained at 4°C after incubation at 30°C for 7 days and transferred every 14 days.
2. Media used.
HS medium (Hestrin and Schramm, 1954), complex medium(COM)  (Kamideet al.,1990), Gluconobacteroxydansmedium(DSM)  (Timkeet al.,2005), sterile distilled water supplemented with ethanol |(4%), SEED medium (Sudsakdaet al.,2007), and glucose-ethanol acetic acid medium(GAM) (Hanmoungjai et al, 2007), were used throughout this investigation for bacterial cellulose production.
3. Standard inoculum
Standard inoculum was prepared by inoculation of one test tube containing 5 ml of GAM medium with 1 ml of tested culture, then incubated at 28- 30°C for 3 days. The contained of this tube was used as a standard inoculum (O.D620nmfrom 0.21 to 0.44) understatic culture.
4. Genetic identification of cellulose producing bacteria
The most efficient cellulose producing isolate was selected and completely identified using the 16S rDNA sequences analysis.
a- Sequence analysis of 16S rRNA Gene
[bookmark: OLE_LINK136][bookmark: OLE_LINK135]Isolation of cellular DNA was performed as described by Ausubell et al. (1987) and amplification of 16S rDNA according to Lane (1991) using the universal 16S primers (F1 5’ AGAGTTT(G/C)ATCCTGGCTCAG 3’R1 5’ ACGG(A/C)TACCTTGTTACGACTT 3’).The sequencing was performed in two directions using the previously described primers (Lane, 1991) in GATC company (Germany). Sequencing data was analyzed by two different computer alignment programs, DNA Star (DNASTAR, Inc., USA) and Sequence Navigator (Perkin, Corp., USA).
b- Phylogenetic relationships
[bookmark: OLE_LINK137][bookmark: OLE_LINK139][bookmark: OLE_LINK158][bookmark: OLE_LINK157]The BLAST database (Altschul et al., 1997) of National Center for Biotechnology Information was used to compare resolved sequence of the PE 5 isolate with known 16S rDNA sequences. Determination of phylogenetic relationships was analyzed by the program Phylogenetic Analysis CLC free workbench version 4.5.1.
5. Cellulose production by static culture experiments.
a) Selection of suitable medium
Five media for cellulose production being HS, COM, DSM, SEED and GAM were used in this experiment for cellulose production in order to select the most suitable medium for securing high cellulose production. The fermentation process was carried out in 100 ml Erlenmyer flasks containing 50 ml sterile medium, then inoculated with the content of one tube standard inoculum and incubated at 28- 30°C for 7 days as a static culture. At the end of incubation period, the wet BC pellicle was placed between two sheets of filter paper to remove excessive water on it. Then it was weighted and calculated as gl-1 fresh weight (F. Wt).The optical density of bacterial growth in fermented culture was determined at 620nm.
b) Factors affecting cellulose production
These experiments were carried out to obtain maximum BC production by selected bacteria; different nutritional and environmental factorswere optimized using one variable at a time approach. The following factors were optimized: carbon, nitrogen, vitamins (0.0002g/l) & mineral saltssources. Effect of ethanol and acetic acid on cellulose production were investigatedas well as initial pH, incubated temperature and agitationculture(at 150rpm).All the optimization experiments were carried out in replicates and the data are presented as the means of replicates. The inoculation and propagation were carried out as mentioned before. The optical density of cell growth(O.D/620nm) was measured andthe pellicle formed at the air-liquid interface of the production medium was collected and rinsed with water for two to three times. It was then treated with 1 N NaOH at 80°C for 20 min. to neutralize NaOH, the pellicle was treated with 5% acetic acid solution. It was again washed with water for three times. The purified pellicle obtained was dried at 60°C until a constant weight and expressed as gl-1 dry BC weight, then cellulose yield|(%) was calculated, according to Gamal et al. (1991).

Dry cellulose production (gl-1)
Yield(%) =                                               X100
Original Sugar (gl-1)
c) Molasses uses for bacterial cellulose  production:
Black strap molassewas used as a carbon source at 1.5 % total sugar either alone or in combination with other constituents of medium. The propagation was carried out using static culture as mentioned before, cellulose produced were determined as dry weight after 7 days of incubation period.

6. Statistical analysis
Thecollected data were statistically analyzed using SPSS computer analysis program (Forster, 2001).

3. Result and Discussion
1-Isolation and selection of cellulose producing bacteria
In this study thirty nine cellulose producing bacteria were isolated from different twenty five fruit samples on HS, DSM, COM, SEED media and sterile distilled water supplemented with ethanol |(4%). The cells were Gram-negative, rod –shaped straight or slightly curved occurring singly, in pairs or chains. Single pure colony produced clear zone when cultured on GAM medium containing nystatin &cycloheximide and supplement with calcium carbonate. They grew aerobically and showed good growth in the presence of 0.3% acetic acid at pH 3.5.
In liquid media, produced a ring, film of surface pellicle at the air liquid interface, uniform turbidity of medium. Only three isolates, namely PE 5, AP 4 and PI 4(which were isolated from peach, apple and pineapple) gave the highest pellicle fresh weight being 14.56, 13.03 and 13.43 gl-1 respectively (data not show). Therefore, these isolates were selected as efficient cellulose producing bacteria along with reference strain (Acetobacterxylinum ATCC 10245).
2- Selection of suitable medium for cellulose production
Result in Table (1) clearly show that the amount of growth and cellulose fresh weight were higher in different tested cultures grown on GAM medium than HS, DSM, COM or SEED medium. Therefore, this medium was the preferable medium for the propagation and cellulose production by the tested bacteria. The highest figure of growth as O.D and cellulose fresh weight (F.Wt) on GAM medium were obtained by Acetobacterxylinum ATCC 10245 (0.63&115 gl-1), followed by isolate No. PE 5 (0.49& 58.6 gl-1). So, this isolate was selected for complete identification by 16S rDNA sequence analysis.


Table (1): Effect of different media on bacterial cellulose production by AcetobacterxylinumATCC 10245 and different bacterial cellulose isolates after 7 days at 30° C using static culture.

	Cellulose producing bacteria
	DSM medium
	HS medium
	COM medium
	SEED medium
	GAM medium

	
	Fresh wt.*
gl-1
	O.D/620nm**
	Fresh wt.
gl-1
	O.D/620nm
	Fresh wt.
gl-1
	O.D/620nm
	Fresh wt. gl-1
	O.D/
620nm
	Fresh wt 
gl-1
	O.D/
620nm

	A.xylnium
ATCC 10245
	4.7±0.25
	0.01±0.001
	17.02±0.2
	0.44±0.01
	18.7±05
	0.12±0.01
	28.4±0.12
	0.12±0.01
	115±1.4
	0.63±0.01

	PE 5
	24.6±1.04
	0.29±0.02
	14.36±0.1
	0.32±0.01
	53.5±03
	0.45±0.01
	50.7±0.46
	0.42±0.01
	58.6±1.13
	0.49±0.01

	
	
	
	
	
	
	
	
	
	
	

	AP 4
	22.92±0.5
	0.12±0.02
	12.5±0.42
	0.33±0.01
	79.7±0.33
	0.44±0.01
	40.8±0.45
	0.22±0.002
	45.6±1.06
	0.48±0.01

	
	
	
	
	
	
	
	
	
	
	

	PI 4
	23.4±0.23
	0.2 ±0.02
	12.5±0.43
	0.26±0.03
	28.8±0.26
	0.16±0.01
	46.83±0.2
	0.18±0.004
	50.63±1.04
	0.411±0.01

	
	
	
	
	
	
	
	
	
	
	


Results are expressed as the means± standard error of three replicates . *.fresh wt: fresh weight       **. O.D/ 620nm: optical density at 620nm



3- Identification of the most potent isolate:
[bookmark: OLE_LINK6][bookmark: OLE_LINK5]Comparison of the nucleotide sequences of 16S rRNA genes of the most efficient isolate (PE 5 isolate) with sequences available from Gen Bank, performed with the use of the BLASTN 2.2.25 software, indicated that the bacterial isolate PE 5 showed 97% homology with Komgataeibacter saccharovorans LMG 1582. Construction of a phylogenetic tree based on comparative analysis of the 16S rRNA genes was performed with the use of various algorithms implemented in CLC free workbench, version 4.5.1. The phylogenetic analysis based on 16S rRNA gene sequences showed that strain PE 5 formed a phyletic lineage, within the genus Komagataeibacter and Gluconacetobacter (Fig.1).The bacterial isolate was identified toKomgataeibacter saccharovorans PE5.
4- Factors affecting bacterial cellulose production
A. Effect of nutritional factors:
1. Carbon source:
Data presented in Table (2) show that the highest figure of growth was obtained by Acetobacter xylinum ATCC 10245 in GAM medium supplemented with starch as sole carbon source followed bysupplemented with glucose being 0.50 and 0.46, respectively whereas the medium containing glucoserecorded the highest cellulose dry weight and yield. Fig (2)illustrated that glucose at 15gl-1 gave the highest dry weight and yield(4.62gl-1&30.83%)by Acetobacter xylinum ATCC 1024 whereas increasing glucose concentration to 20 gl-1 lead to decrease the cellulose production about 14.71%. This result was agreement with that obtained by Jahan et al. (2012) for cellulose production by Gluconacetobacter sp. F6. On other hand, mannitol was the best carbon source for the medium growth of Komgataeibacter saccharovorans PE 5.The cellulose dry weight (gl-1) and yield (%) increased about 98% and 97.7 % than glucose medium. In similar studies Suwanposri et al. (2014) found that KomgataeibacterspPAP, produced 3.5 gl-1 cellulose on HS medium containing 2% (w/v) mannitol after 2-3 days at 25-30°C.There was a gradual increase in cellulose production by Komagataeibacter saccharivorans PE 5 with increase of mannitol concentrations reaching a maximum at 15gl-1(Fig.2).
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Fig. (1): Neighbour-joining phylogenetic tree, based on 16S rRNA gene sequences, showing the relationships between isolated bacterium PE5and related taxa. Bar, 0.09 changes per nucleotide position.


Table (2): Effect of different carbon sources on bacterial cellulose production by Acetobacter xylinum ATCC 10245 and Komagataeibacter saccharivoransPE 5 grown on GAM medium after 7 days at 30°C using static culture.
	Carbon Source
	Acetobacter xylinum ATCC 10245
	Komagataeibacter saccharivorans PE 5

	
	O.D/ 620nm**
	Dry wt.(g/l)*
	Yield(%)
	O.D/620nm
	Dry wt.(g/l)
	Yield(%)

	Glucose  (control)
	0.46
	4.6
	30.68
	0.209
	1.45
	9.66

	Maltose
	0.42
	3.64
	24.26
	0.11
	1.55
	10.34

	Sucrose
	0.34
	3.53
	23.55
	0.24
	1.73
	11.54

	Mannose
	0.14
	2.30
	15.38
	0.17
	0.75
	5.00

	Fructose
	0.35
	3.65
	24.36
	0.12
	1.41
	9.40

	Galactose
	0.09
	2.56
	17.07
	0.15
	0.52
	3.45

	Starch
	0.50
	3.63
	24.20
	0.26
	1.89
	12.60

	Mannitol
	0.25
	3.52
	23.46
	0.32
	2.87
	19.14

	Glycerol
	0.34
	2.80
	18.69
	0.14
	1.08
	7.20


*.Dry.wt : dry weight                   **. O.D/ 620nm:optical density at 620nm
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Fig.(2): Effect of  glucose and mannitol concentrations on the growth and bacterial cellulose production by Acetobact xylinum
       ATCC 10245 and Komagataeibacter saccharivorans PE 5, respectively after 7 days  at 30ºC using static culture.
                                      Values in the same line sharing the same letter do not differ significantly, according to Duncan’s at 5 % level. 


Therefore, the glucose and mannitol as carbonsources at 15gl-1were chosenfor the further studiesduring the cellulose production by Acetobacterxylinum ATCC 10245 and Komgataeibacter saccharivorans PE 5, respectively.
2. Nitrogen sources
The tabulated data in table (3) show the organic nitrogen sources gave the bacterial growth and cellulose production by both tested strains higher than inorganic nitrogen sources. The highest figures of growth, cellulose dry weight and yield being 0.45, 4.59 gl-1and 30.62 % were obtained by Acetobacter xylinum ATCC 10245 on GAM medium containing mixture of yeast extract and peptone (3:3 g/l) as a nitrogen source. Different ratios of this mixture as nitrogen source were used. Increasing the ratio of yeast extract: peptone to 2:1 (4:2 g/l)or 5:1(5:1 g/l) led to decrease the cell growth and culture yield to 0.34& 20.13% or to 0.31&17.05% respectively (Fig 3). Using the mixture of yeast extract and peptone was agreement with the finding of Jahan et al. (2012). Various researches have also reported yeast extract to support maximum BC production (Kim et al., 2006 and Pourramezenet al., 2009). Also, it could be noticed that the replacement the mixture of yeast extract and peptone with tryptone led to increase the cell growth, cellulose concentration and yield of Komgataeibacter saccharivorans PE 5 about 2.8,1.67 and 1.67fold, respectively. Using6gl-1 tryptone gave maximum values of growth (OD), cellulose dry weight (gl-1) and yield (%) comparingother concentrations (Fig.3).


Table (3): Effect of different Nitrogen sources on bacterial cellulose production by Acetobacter xylinum ATCC 10245 and Komagataeibacter saccharivorans PE 5 strain grown on GAM medium after 7 days at 30ºC using static culture.

	Nitrogen Source
	AcetobacterxylinumATCC 10245
	Komagataeibactersaccharivorans PE5

	
	O.D/
620nm
	Dry.wt
(gl-1)
	Yield(%)
	O.D/
620nm
	Dry.wt
(gl-1)
	Yield(%)

	Beef extract
	0.16
	0.25
	1.66
	0.29
	1.62
	10.81

	Yeast extract
	0.43
	3.23
	21.54
	0.23
	3.22
	21.48

	Peptone
	0.11
	1.29
	8.60
	0.16
	1.04
	6.93

	Tryptone
	0.34
	2.45
	16.34
	0.39
	4.05
	27.01

	Casien
	0.32
	2.35
	15.6
	0.29
	3.33
	22.2

	Urea
	0.16
	0.66
	4.40
	0.03
	0.39
	2.6

	Ammonium sulphate
	0.03
	0.17
	1.13
	0.18
	1.46
	9.73

	Ammonium chloride
	0.13
	0.21
	1.40
	0.08
	0.79
	5.26

	Potassium nitrate
	0.11
	0.27
	1.80
	0.05
	0.24
	1.60

	Ammonium nitrate
	0.12
	0.12
	0.77
	0.10
	0.26
	1.73

	Yeast extract&Peptone(control)
	0.45
	4.59
	30.62
	0.14
	2.42
	16.14

	Yeast extract&tryptone
	0.43
	4.09
	27.28
	0.22
	2.91
	19.41

	Yeast extractt&casien
	0.29
	1.83
	12.21
	0.28
	3.31
	22.08
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Fig.(3):Effect of different yeast extract & peptone ratios and different tryptone concentrations on the growth and bacterial cellulose production by Acetobacter xylinum ATCC 10245 and Komagataeibacter saccharivorans PE 5, respectively after 7 days at 30ºC using static culture.
Columns in the same parameters followed by the same letter don't significantly differ from each other, according to Duncan'sat 5%level.


3. Ethanol and acetic acid concentration
Data illustrated in Fig (4) show that increasing the ethanol concentration (v/v) led to increase the bacterial growth, cellulose production and yield by tested strains to record the maximum values at 5 and 7mll-1 for AcetobacterXylinumATCC 10245 and Komgataeibacter saccharivorans PE 5, respectively. At these concentrations of ethanol, the highest figures of cell growth and cellulose production ofAcetobacter xylinumATCC 10245 and Komgataeibacter saccharivorans PE 5, were attained at acetic acid concentration of 3 and 2 mll-1, respectively. Also, it could be noticed that increasing the ethanol concentration to 7 ml-1 and decreasing the acetic acid concentration to 2 mll-1increased the cellulose yield by Komgataeibacter saccharivorans PE 5 about 1.16 fold as compared to control. Zeng et al. (2011) added both ethanol and acetic acid with 0.5 % (v/v) concentration to the optimum medium for BC production by A.xylinum BPR 2001. Also, Son et al. (2003) noticed that in medium containing 0.6 % ethanol, BC production by Acetobacter sp v6 was 4.02gl-1which was about 3.1 times higher than that without ethanol (1.32 gl-1).






















Fig. (4): Effect of different ethanol and acetic acid concentrations on bacterial cellulose production by Acetobacter xylinum ATCC 10245 and Komagataeibacter saccharivorans PE 5 grown on GAM medium after 7 days at 30 ºC using static culture. 
Columns in the same parameters followed bythesame letterdon't significantly differ from each other, according to Duncan's at 5% level.


4. Different vitamin sources.
Data illustrated by Fig (5) indicated that some vitamins (i.e. calcium pantothenate, P-aminobenzoic acid, pyridoxin, riboflavin, biotin, folic acid and nicotinic acid) were affected on cell growth and BC production by both tested strains but Komgataeibacter saccharivorans PE 5 was more responsible for vitamins addition than Acetobacter xylinum ATCC 10245. Where Komgataeibacter saccharivorans PE 5 gave the highest BC yield (40.93%) in modified GAM medium supplement by nicotinic acid followed by P-aminobenzoic acid (38.43%) and riboflavine (37.47%). The medium supplement with calcium pantothenate or pyridoxin recorded approximately the same value of BC yield and its dry weight comparing to control (without vitamin). Slight increase in BC was recorded by biotin whereas the drastic effect occurred after folic acid addition. The latter vitamin recorded the maximum BC yield by Acetobacter xylinumATCC 10245 (36.15%) which increased about 1.24 fold compared to control. Addition of calcium pantothenate or pyridoxin was not affected on BC production by AcetobacterxylinumATCC 10245 whereas P-aminobezoic acid, riboflavin and nicotinic acid gave a drastic effect on BC yieldwhich decreased about 13%, 20% and 9%respectively. Moreover, this strain recorded the bacterial growth and cellulose production lower than Komgataeibacter saccharivorans PE 5 at different vitamins treatments. Also, datainFig. (6) presentthe response of studied bacteria to different concentrations of the most effective vitamin for each one ranged from 0.00001to 0.00008%. Itclearly showthat the maximum bacterial growth and BC production by Acetobacter xylinum ATCC 10245 and Komgataeibacter saccharivorans PE 5were attained in media supplemented by 0.0004 gl-1folic acid and 0.0002 gl-1 nicotinic acid,respectively. Increasing the concentration of these vitamins in GAM medium led to decrease the cell growth and BC production by both strains. In similar study Son et al. (2003) found that the maximum bacterial cellulose production by Acetobacter sp. V6 being 4.16gl-1was attained at0.00005% nicotinamide.



Fig(5): Effect of different vitamins on the growth and bacterial cellulose production by Acetobacter xylinum               ATCC 10245 and Komagataeibacter saccharivorans PE 5 after 7 daysat 30ºC using static culture.
Columns in the same parameters followed bythesame letterdon't significantly differ from each other, according to Duncan's at 5% level.


Fig(6): Effect of different folic acid and nicotinic acid concentration on the growth and bacterial cellulose production by Acetobacter xylinum ATCC 10245 and Komagataeibacter saccharivorans PE 5, respectively after 7 days at 30ºC using static culture.
Columns in the same parameters followed bythesame letterdon't significantly differ from each other, according to Duncan's at 5% level.
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5. Different mineral salts
All mineral salts treatments recorded increasing in the value of BC yield by Acetobacter xylinumATCC 10245 and Komgataeibacter saccharivorans PE 5 except FeSO4.7H2O on the latter strain as shown in Table (4). The highest figures of cell growth (O.D) and BC concentration were obtained in modified GAM medium supplemented with 0.01% NaCl (0.80 &6.39 gl-1) and0.01% CaCl2.2H2O (0.85 &7.05 gl-1) byAcetobacter xylinum ATCC 10245 and Komgataeibacter saccharivorans PE 5, respectively. Generally, it could be concluded that the BC concentration (gl-1dry weight) produced by Acetobacter xylinum ATCC 10245 and Komgataeibacter saccharivorans PE 5, increased up to 1.39 fold and 4.86 fold in modified GAM medium, respectively as compared with thatobserved in table (2). Therefore, it could berecommended to use modified GAM mediumwhich containing glucose, 15;yeast extract, 3; peptone, 3; ethanol, 5 mll-1;acetic acid, 3 mll-1; folic acid, 0.0004 and NaCl, 0.1 gl-1for growth ofAcetobacterxylinumATCC 10245 and BC production and using modified GAM medium which containing mannitol, 15;tryptone, 6; ethanol, 7 mll-1;acetic acid, 2 mll-1; nicotinic acid, 0.0002 and CaCl2.2H2O, 0.1 gl-1forthe growth of Komgataeibacter saccharivorans    PE 5 and BC production. So, modified GAM medium were used to study the effect of some environmental factors on the growth and BC production by tested strain.




Table (4): Effect of different mineral salts on bacterial cellulose production by Acetobacter xylinumATCC 10245 and Komagataeibacter saccharivorans PE 5 strain grown on GAM medium after 7 days at 30 ºC using static culture.
	Salt (g/l)
	AcetobacterxylinumATCC 10245
	Komagataeibacter saccharivorans PE5

	
	O.D/620nm**
	Dry wt. (gl-1)*
	Yield(%)
	O.D/620nm
	Dry wt.(gl-1)
	Yield(%)

	Without salts (Control)
	0.61± 0.06
	5.53±0.12
	36.88
	0.66±0.03
	6.05±0.2
	40.35

	
	
	
	
	
	
	

	MgSO4.7H2O (0.1)
	0.61±0.07
	5.61±0.11
	37.41
	0.68±0.04
	6.41±0.3
	42.75

	CaCl2.2H2O (0.1)
	0.66 ±0.06
	5.83±0.14
	38.88
	0.85±0.02
	7.05±0.5
	47.04

	NaCl (0.1)
	0.80±0.09
	6.39±0.2
	42.62
	0.68±0.04
	6.33±0.16
	42.22

	FeSO4.7H2O (0.005)
	0.67±0.04
	5.69±0.13
	38.00
	0.65±0.03
	6.09±0.4
	40.62

	
	
	
	
	
	
	

	H3BO3 (0.003)
	0.61±0.05
	5.62±0.12
	37.48
	0.67±0.05
	6.23±0.21
	41.55


Results are expressed as the means± standard error of three replicates.           *.Dry wt. :dry weight        **. O.D/ 620nm: optical density at 620nm


B. 
C. Effect of environmental factors

The main environmental factors of interest arepH, incubated temperature and dissolved oxygen(as shaking culture). Data illustrated in Fig (7) show the effect of different values of initial pH, different degrees of incubated temperature and shaking culture on the bacterial growth and cellulose production by AcetobacterxylinumATCC 10245 and Komgataeibactersaccharivorans PE 5 after 7days fermentation period. Generally it could be noticed that the maximum bacterial growth and cellulose production of both strains were observed on modified GAM medium adjusted to pH 3.5 after 7 days at 30 °C incubation temperature using static flask as a batch culture technique. Increasing or decreasing the value of pH and temperature led to decrease of the cell growth and BC production. Moreover, using shaking flask led to decrease the cell growth and BC production about 45.3% and 53.5% for AcetobacterxylinumATCC 10245 and about 74.7% and 64.01% forKomgataeibactersaccharivorans PE 5. The previous results are in line with those obtained byHanmougjai et al. (2007) and Castro et al (2012). They observed that good growth in the presents of 0.35% acetic acid at pH 3.5, whereas the optimum pH for BC production was ranged from 4 to 7 wasreported by Jahan et al. (2012). Also, maximum BC was produced at30 °C bysome investigator as Aydin and Askoy (2009) and Castro et al. (2012). Yoshinaga et al. (1997) stated that when A. xylinum grown in agitated conditions the results often give a poor yield.
C-Use of sugar cane molasses for cellulose    production
Data presented in Table (5) revealed that all the treatments varied in their effect on growth of the tested strains. Drastic cut was observed by Acetobacter xylinum ATCC 10245 followed by Komgataeibacter saccharivorans PE 5 at the treatment using molasses (T4) only or molasses supplemented with nitrogen source (T3) as whole medium. Also, at these treatments, both tested strains loss 21.26 to 49.6% of their cellules production (g/l) comparing to control treatment.On the other hand, the treatment of molasses supplemented with both ethanol and acetic acid in the presence of nitrogen source (T1) gave the higher cellulose concentration than in the absence of nitrogen source (T2). The first treatment (T1) enhanced the bacterial cellulose yield which increased about 28.5% for Acetobacter xylinumATCC 10245 and about 76.99%for Komgataeibacter saccharivorans PE 5 comparing to control treatment (modified GAM medium) after 7days incubation period. This result was agreement with Keshk et al (2006) they found that using of beet molasses increased cellulose production by Gluconacebacter xylinus 10245 about 1.31 fold comparing to HS medium.
































Fig(7): Effect of some environmental factors on the growth and bacterial cellulose production by Acetobacter xylinum ATCC 10245 and Komagataeibacter saccharivoransPE 5after 7 days.

Columns in the same parameters followed  by the same  letter don't significantly differ from each other, according to Duncan's at 5% level

Table(5):Production of BC from Acetobacter xylinum ATCC 10245 & Komagataeibacter saccharivorans PE 5 using molasses as a sole carbon source on GAM medium after 7 days at 30 ºC using static culture.

	Treatment
	Code
	Acetobacter xylinumATCC 10245
	Komagataeibacter saccharivorans PE 5

	
	
	O.D/620nm **
	Dry wt. (g/l)*
	Yield(%)
	O.D/620nm
	Dry wt. (g/l)
	Yield(%)

	Molasse+N source+
ethanol+acetic acid
	TI
	0.832a
	8.16 a
	54.42
	0.999 ab
	12.43a
	82.88

	Molasse+ ethanol+
acetic acid
	T2
	0.769c
	6.03 b
	40.25
	0.972 a
	10.12b
	67.50

	Molasse+N source
	T3
	0.407d
	5.00 c
	33.36
	0.799 ab
	5.28d
	35.22

	
	
	
	
	
	
	
	

	Molasse
	T4
	0.199e
	3.46 d
	23.07
	0.511b
	3.54e
	23.59

	
	
	
	
	
	
	
	

	Modified GAM medium
	control
	0.804b
	6.35 b
	42.38
	0.842 ab
	7.02c
	46.84

	
	
	
	
	
	
	
	


Values in the same parameter followed by the same latter do not significantly differ from each other, according to Duncan’s at 5% level..
*.Dry.wt :dry weight                 **. O.D/ 620nm: optical density at 620nm
	





Conclusion:
The study concluded that the optimum conditions for bacterial growth and BC production were varied from one tested strain to another. The Komagataeibactersaccharivorans PE 5 strain was isolated from rotten peach and selected as high efficient cellulose producing bacteria. On the other hand, the highest BC production was obtained by the reference strain Acetobacterxylinum ATCC 10245 and Komagataeibactersaccharivorans PE5 in modified GAMmedium at pH 3.5 after 7 days fermentation period at 30°C, using static culture. While the BC production by both strains increased when molasses used as a sole carbon source in the modified media about 1.29 fold and 1.77 fold for Acetobacterxylinum ATCC 10245 and Komagataeibactersaccharivorans PE 5, respectively, comparing to control treatment (modified GAM medium).
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O.D	d

c

a

b



5	10	15	20	0.318	0.379	0.46	0.433	D. wt (g/l)	d

c

a

b



5	10	15	20	2.12	2.68	4.62	3.94	yield (%)	5	10	15	20	14.17	17.87	30.83	26.29	









n

























																				 









						yeast extract:peptone(g/l)









								O.D		D. wt (g/l)		Y (%)				Tryptone  (g/l)								O.D		D. wt (g/l)		Y (%)



						(1:5)		0.255		1.44		9.64										4		0.231		1.23		8.19



						(1:2)		0.345		3.3		22.05										6		0.396		4.02		26.79

														س																		خ

						(1:1)		0.445		4.62		30.85										8		0.386		3.37		22.45



						(2:1)		0.341		3.02		20.13										10		0.315		2.89		19.25



						(5:1)		0.315		2.55		17.05





																												منحنى







O.D	4	6	8	10	0.23100000000000001	0.39600000000000002	0.38600000000000001	0.315	D. wt (g/l)	4	6	8	10	1.23	4.0199999999999996	3.37	2.89	Y (%)	4	6	8	10	8.19	26.79	22.45	19.25	





O.D	(1:5)	(1:2)	(1:1)	(2:1)	(5:1)	0.255	0.34499999999999997	0.44500000000000001	0.34100000000000003	0.315	D. wt (g/l)	(1:5)	(1:2)	(1:1)	(2:1)	(5:1)	1.44	3.3	4.62	3.02	2.5499999999999998	Y (%)	(1:5)	(1:2)	(1:1)	(2:1)	(5:1)	9.64	22.05	30.85	20.13	17.05	







Fig(2): effect of different yeast extract & peptone ratio and different mannitol concentration on the growth and bacterial cellulose production by  Acetobacter xylinum ATCC 10245 and Komagataeibacter saccharivorans LMG1582, respectively after 7 days  at 30ºC using static culture


Yeast extract : piptone (g/l)

D.wt& y%



vit



																						VITAMINES(0.0002g/1000ml)



										O.D		D. wt (g/l)		Y (%)										O.D		D. wt (g/l)		Y (%)



								Control		0.309		4.37		29.1479								Control		0.564		4.59		30.63



								calcium pantothenate		0.393		4.07		27.1469								calcium pantothenate		0.589		5.39		35.94



								P-aminobenzoic acid		0.376		3.82		25.4794		س						P-aminobenzoic acid		0.599		5.76		38.43

																																خ

								pyridoxin		0.385		4.37		29.1479								pyridoxin		0.571		5.24		34.98



								Riboflavine		0.376		3.5		23.345								Riboflavine		0.542		5.62		37.47



								Biotin		0.339		4.83		32.2161								Biotin		0.468		4.78		31.91



								Folic Acid		0.454		5.42		36.1514								Folic Acid		0.434		4.3		28.71



								Nicotinic Acid		0.267		3.97		26.4799								Nicotinic Acid		0.686		6.14		40.92







																														اعمده









Table ( ) Effect of different vitamines on bacterial cellulose production  by Acetobacter Xylinum  ATCC 10245 and  Komagataeibacter saccharivorans LMG 1582 isolate grown  in GAM medium   after  7 days  at 30 ºC using static culture 

D. wt (g/l)	Control	calcium pantothenate	P-aminobenzoic acid	pyridoxin	Riboflavine	Biotin	Folic Acid	Nicotinic Acid	4.59	5.39	5.76	5.24	5.62	4.78	4.3	6.14	Y (%)	Control	calcium pantothenate	P-aminobenzoic acid	pyridoxin	Riboflavine	Biotin	Folic Acid	Nicotinic Acid	30.63	35.94	38.43	34.979999999999997	37.47	31.91	28.71	40.92	O.D	Control	calcium pantothenate	P-aminobenzoic acid	pyridoxin	Riboflavine	Biotin	Folic Acid	Nicotinic Acid	0.56399999999999995	0.58899999999999997	0.59899999999999998	0.57099999999999995	0.54200000000000004	0.46800000000000003	0.434	0.68600000000000005	







D. wt (g/l)	Control	calcium pantothenate	P-aminobenzoic acid	pyridoxin	Riboflavine	Biotin	Folic Acid	Nicotinic Acid	4.37	4.07	3.82	4.37	3.5	4.83	5.42	3.97	Y (%)	Control	calcium pantothenate	P-aminobenzoic acid	pyridoxin	Riboflavine	Biotin	Folic Acid	Nicotinic Acid	29.1479	27.146900000000002	25.479399999999998	29.1479	23.344999999999999	32.216099999999997	36.151400000000002	26.479900000000001	O.D	Control	calcium pantothenate	P-aminobenzoic acid	pyridoxin	Riboflavine	Biotin	Folic Acid	Nicotinic Acid	0.309	0.39300000000000002	0.376	0.38500000000000001	0.376	0.33900000000000002	0.45400000000000001	0.26700000000000002	







Fig(3): effect of different vitamines on the growth and bacterial cellulose production by  Acetobacter xylinum ATCC 10245 and Komagataeibacter saccharivorans LMG1582 after 7 days  at 30ºC using static culture




تركيز فيتامينات



																																										 nictonic acid 

																								                   Table (4-25):   Effect of different nictonic acid concentration on bacterial cellulose production                   																		  (g/1000ml)

																								                                                                   by  Komagataeibacter saccharivorans LMG 1582 isolate grown in GAM medium                                                                                          

										  Folic Acid		O.D		D. wt (g/l)		Y (%)								 at 30 ºC /7 days using static culture                                              

										  (g/1000ml)																		O.D		D. wt (g/l)		Y (%)

										0.00001		0.396		4.99		33.28				س																خ

																										0.0001		0.422		4.98		33.19

										0.00002		0.409		5.44		36.28

										(control)																0.0002		0.686		6.09		40.67

										0.00004		0.607		5.56		37.09

																										0.0004		0.505		4.87		32.48

										0.00006		0.478		5.25		35.7

																										0.0006		0.455		3.77		25.13

										0.00008		0.464		4.55		30.35

																										0.0008		0.273		2.2		14.69



																																						منحنى







      Table (4-24):  Effect of different folic acid concentration on bacterial cellulose production by                     ACETOBACTER XYLINUM  ATCC 10245 grom in  GAM medium  at 30 ºC /7 days using static culture                                                   

D. wt (g/l)	1E-4	2.0000000000000001E-4	4.0000000000000002E-4	5.9999999999999995E-4	8.0000000000000004E-4	4.9800000000000004	6.09	4.87	3.77	2.2000000000000002	Y (%)	1E-4	2.0000000000000001E-4	4.0000000000000002E-4	5.9999999999999995E-4	8.0000000000000004E-4	33.19	40.67	32.479999999999997	25.13	14.69	O.D	1E-4	2.0000000000000001E-4	4.0000000000000002E-4	5.9999999999999995E-4	8.0000000000000004E-4	0.42199999999999999	0.68600000000000005	0.505	0.45500000000000002	0.27300000000000002	



D.wt







Fig(4): effect of different folic acid and nicotinic acid concentration on the growth and bacterial cellulose production by  Acetobacter xylinum ATCC 10245 and Komagataeibacter saccharivorans LMG1582, respectively after 7 days  at 30ºC using static culture




ph



																				Initial pH





								O.D		D. wt (g/l)		Y (%)										O.D		D. wt (g/l)		Y (%)



						2		0.244		1.48		12.27								2		0.13		0.59		3.92



						3		0.496		5.13		34.18								3		0.667		5.36		35.72

																س 														خ

						3.5		0.804		6.44		42.94								3.5		0.827		7.08		46.57

																																		منحنى

						4		0.541		4.56		30.43								4		0.466		3.28		21.85



						5		0.377		2.99		19.95								5		0.521		2.5		16.67



						6		0.317		1.98		13.22								6		0.533		2.74		18.28



						7		0.334		1.13		10.3								7		0.356		3.35		22.34



						8		0.209		1.54		7.56								8		0.364		2.26		15.06





O.D

D. wt (g/l)	2	3	3.5	4	5	6	7	8	0.59	5.36	7.08	3.28	2.5	2.74	3.35	2.2599999999999998	Y (%)	2	3	3.5	4	5	6	7	8	3.92	35.72	46.57	21.85	16.670000000000002	18.28	22.34	15.06	O.D	2	3	3.5	4	5	6	7	8	0.13	0.66700000000000004	0.82699999999999996	0.46600000000000003	0.52100000000000002	0.53300000000000003	0.35599999999999998	0.36399999999999999	Initial pH



D.wt& Y(%)







D. wt (g/l)	2	3	3.5	4	5	6	7	8	1.48	5.13	6.44	4.5599999999999996	2.99	1.98	1.1299999999999999	1.54	Y (%)	2	3	3.5	4	5	6	7	8	12.27	34.18	42.94	30.43	19.95	13.22	10.3	7.56	O.D	2	3	3.5	4	5	6	7	8	0.24399999999999999	0.496	0.80400000000000005	0.54100000000000004	0.377	0.317	0.33400000000000002	0.20899999999999999	









temp

		فث

						Temprature



								O.D		D. wt (g/l)		Y (%)										O.D		D. wt (g/l)		Y (%)



						25		0.625		6		40.04								25		0.568		6.12		40.84



						30		0.802		6.46		43.11		س						30		0.833		7.39		94.32		خ



						35		0.601		3.7		24.67								35		0.435		3.55		23.7



						40		0.314		1.25		7.68								40		0.437		0.59		3.92



																																منحنى







D. wt (g/l)	25	30	35	40	6.12	7.39	3.55	0.59	Y (%)	25	30	35	40	40.840000000000003	94.32	23.7	3.92	O.D	25	30	35	40	0.56799999999999995	0.83299999999999996	0.435	0.437	







D. wt (g/l)	25	30	35	40	6	6.46	3.7	1.25	Y (%)	25	30	35	40	40.04	43.11	24.67	7.68	O.D	25	30	35	40	0.625	0.80200000000000005	0.60099999999999998	0.314	







Temp   ͦC



تهويه



																														Culture



						O.D		D. wt (g/l)		Y (%)										O.D		D. wt (g/l)		Y (%)

														س												خ

				shaking		0.228		2.311		15.41								shaking		0.447		3.3		22.01



				static		0.801		6.42		42.82								static		0.822		7.1		47.35



																																اعمده









Fig(5): effect of some environmental factors  on the growth and bacterial cellulose production by  Acetobacter xylinum ATCC 10245 and Komagataeibacter saccharivorans LMG1582 , after 7 days  at 30ºC using static culture.


D. wt (g/l)	shaking	static	3.3	7.1	Y (%)	shaking	static	22.01	47.35	O.D	shaking	static	0.44700000000000001	0.82199999999999995	







D. wt (g/l)	shaking	static	2.3109999999999999	6.42	Y (%)	shaking	static	15.41	42.82	O.D	shaking	static	0.22800000000000001	0.80100000000000005	







Culture



استهلاك سكر سلاله



								O.D		glucose Consumed 		D. wt(g/l)								Time( hrs ) 				O.D		glucose 				pro (g/l/hrs)		Y(%)

																										consumed		Dry wt

																												g/l

						24		0.205		0.782		1.02		0.0425		6.8034						24		0.205		0.782		1.02		0.0425		6.8034



						48		0.294		1.08		1.25		0.0260416667		8.3375						48		0.294		1.08		1.25		0.026		8.3375



						72		0.364		1.16		1.49		0.0206944444		9.9383						72		0.364		1.16		1.49		0.021		9.9383



						84		0.428		1.52		1.875		0.0223214286		12.50625						84		0.428		1.52		1.875		0.022		12.50625



						96		0.492		1.9		2.26		0.0235416667		15.0742						96		0.492		1.9		2.26		0.024		15.0742



						106		0.505		3.67		3.47		0.0327358491		23.1449						106		0.505		3.67		3.47		0.033		23.1449



						120		0.518		3.99		4.66		0.038		31.0822						120		0.518		3.99		4.66		0.038		31.0822



						130		0.589		4.76		5.33		0.041		35.5511						130		0.589		5.33		5.33		0.042		31.74



						144		0.661		5.708		5.98		0.0415		39.8866						144		0.661		5.98		5.98		0.042		38.07



						154		0.732		5.844		6.185		0.0402		41.25395						154		0.732		6.185		6.185		0.04		38.97



						168		0.804		6.003		6.39		0.0380357143		42.6213						168		0.804		6.39		6.39		0.038		40.04



						178		0.807		6.77		6.915		0.0388483146		46.12305						178		0.807		6.915		6.915		0.039		45.15



						192		0.814		7.86		7.44		0.03875		49.6248						192		0.814		7.86		7.44		0.039		49.6248



						216		0.836		8.55		8.93		0.0413425926		59.5631						216		0.836		8.55		8.93		0.039		59.5631



						240		0.849		9.16		9.66		0.04025		64.4322						240		0.849		9.16		9.66		0.039		64.4322



						264		0.853		9.32		10.08		0.0381818182		67.2336						264		0.853		9.32		10.08		0.038		67.2336



						288		0.858		9.63		10.46		0.0363194444		69.7682						288		0.858		9.63		10.46		0.036		69.7682



						312		0.893		10		10.87		0.0348397436		72.5029						312		0.893		10		10.87		0.035		72.5029



						336		0.911		10.767		11.11		0.0330654762		74.1037						336		0.911		10.767		11.11		0.033		74.1037



						360		0.928		10.944		10.02		0.0278333333		66.8334						360		0.928		10.944		10.02		0.028		66.8334



						384		0.892		11.01		9.49		0.0247135417		63.2983						384		0.892		11.01		9.49		0.025		63.2983



						408		0.738		11.25		8.37		0.0205147059		55.8279						408		0.738		11.25		8.37		0.021		55.8279



																																								منحنى







O.D	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	glucose  consumed	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	glucose  Dry wt g/l	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	pro (g/l/hrs)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	4.2500000000000003E-2	2.5999999999999999E-2	2.1000000000000001E-2	2.1999999999999999E-2	2.4E-2	3.3000000000000002E-2	3.7999999999999999E-2	4.2000000000000003E-2	4.2000000000000003E-2	0.04	3.7999999999999999E-2	3.9E-2	3.9E-2	3.9E-2	3.9E-2	3.7999999999999999E-2	3.5999999999999997E-2	3.5000000000000003E-2	3.3000000000000002E-2	2.8000000000000001E-2	2.5000000000000001E-2	2.1000000000000001E-2	Y(%)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	6.8033999999999999	8.3375000000000004	9.9382999999999999	12.50625	15.074199999999998	23.1449	31.0822	31.74	38.07	38.97	40.04	45.15	49.6248	59.563099999999999	64.432199999999995	67.233599999999996	69.768200000000007	72.502899999999997	74.103699999999989	66.833399999999997	63.298299999999998	55.827899999999993	







glucose Consumed 	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	0.78200000000000003	1.08	1.1599999999999999	1.52	1.9	3.67	3.99	4.76	5.7080000000000002	5.8440000000000003	6.0030000000000001	6.77	7.86	8.5500000000000007	9.16	9.32	9.6300000000000008	10	10.766999999999999	10.944000000000001	11.01	11.25	D. wt(g/l)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	1.02	1.25	1.49	1.875	2.2599999999999998	3.47	4.66	5.33	5.98	6.1849999999999996	6.39	6.915	7.44	8.93	9.66	10.08	10.46	10.87	11.11	10.02	9.49	8.3699999999999992	D. wt(g/l)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	D. wt(g/l)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	O.D	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	0.20499999999999999	0.29399999999999998	0.36399999999999999	0.42799999999999999	0.49199999999999999	0.505	0.51800000000000002	0.58899999999999997	0.66100000000000003	0.73199999999999998	0.80400000000000005	0.80700000000000005	0.81399999999999995	0.83599999999999997	0.84899999999999998	0.85299999999999998	0.85799999999999998	0.89300000000000002	0.91100000000000003	0.92800000000000005	0.89200000000000002	0.73799999999999999	







fig (6): Biological activity of Acetobacter xylinum  ATCC 10245 for BC production on GAM medium during 17 days of incubation period at 30ºC as a static culture.

D.wt& C.consumed



استهلاك سكر خوخ



												O.D		glucose consumed 		D. wt(g/l)										O.D		glucose 				pro (g/l/hrs)		Y(%)

																												consumed		Dry wt

																														g/l

										24		0.307		0.782		1.748		0.0728333333		11.65916				24		0.307		0.782		1.748		0.0728333333		11.65916



										48		0.321		1.431		2.052		0.04275		13.68684				48		0.321		1.431		2.052		0.04275		13.68684



										72		0.405		2.891		4.13		0.0573611111		27.5471				72		0.405		2.891		4.13		0.0573611111		27.5471



										84		0.466		3.363		4.63		0.0551190476		30.8821				84		0.466		3.363		4.63		0.0551190476		30.8821



										96		0.528		4.189		5.12		0.0533333333		34.1504				96		0.528		4.189		5.12		0.0533333333		34.1504



										106		0.611		4.852		5.41		0.0510377358		36.0847				106		0.611		4.852		5.41		0.0510377358		36.0847



										120		0.694		5.443		5.69		0.0474166667		37.9523				120		0.694		5.443		5.69		0.0474166667		37.9523



										130		0.76		6.254		6.22		0.0478461538		41.4874				130		0.76		6.254		6.22		0.0478461538		41.4874



										144		0.827		6.874		6.76		0.0469444444		45.0892				144		0.827		6.874		6.76		0.0469444444		45.0892



										154		0.834		7.228		6.97		0.0452597403		46.4899				154		0.834		7.228		6.97		0.0452597403		46.4899



										168		0.841		8.486		7.17		0.0426785714		47.8239				168		0.841		8.486		7.17		0.0426785714		47.8239



										178		0.854		8.717		7.45		0.0418539326		49.6915				178		0.854		8.717		7.45		0.0418539326		49.6915



										192		0.857		8.953		7.73		0.0402604167		51.5591				192		0.857		8.953		7.73		0.0402604167		51.5591



										216		0.861		9.897		8.29		0.0383796296		55.2943				216		0.861		9.897		8.29		0.0383796296		55.2943



										240		0.867		10.118		8.99		0.0374583333		59.9633				240		0.867		10.118		8.99		0.0374583333		59.9633



										264		0.868		10.738		9.56		0.0362121212		63.7652				264		0.868		10.738		9.56		0.0362121212		63.7652



										288		0.908		11.343		10.05		0.0348958333		67.0335				288		0.908		11.343		10.05		0.0348958333		67.0335



										312		0.928		11.461		11.01		0.0352884615		73.4367				312		0.928		11.461		11.01		0.0352884615		73.4367



										336		0.954		11.534		12.61		0.0375297619		84.1087				336		0.954		11.534		12.61		0.0375297619		84.1087



										360		0.813		11.638		11.29		0.0313611111		75.3043				360		0.813		11.638		11.29		0.0313611111		75.3043



										384		0.799		11.72		11.22		0.02921875		74.8374				384		0.799		11.72		11.22		0.02921875		74.8374



										408		0.772		11.74		11.06		0.0271078431		73.7702				408		0.772		11.74		11.06		0.0271078431		73.7702



																																										منحنى







fig (7): Biological activity of Komagataeibacter saccharivorans LMG1582  for BC production on GAM medium during 17 days of incubation period at 30ºC as a static culture.


O.D	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	glucose  consumed	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	glucose  Dry wt g/l	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	Y(%)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	11.65916	13.68684	27.5471	30.882099999999998	34.150399999999998	36.084699999999998	37.952300000000001	41.487400000000001	45.089199999999998	46.489899999999999	47.823900000000002	49.691499999999998	51.559100000000001	55.294299999999993	59.963300000000004	63.7652	67.033500000000004	73.436700000000002	84.108699999999999	75.304299999999998	74.837400000000002	73.770200000000003	pro (g/l/hrs)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	7.2833333333333333E-2	4.2750000000000003E-2	5.7361111111111113E-2	5.5119047619047616E-2	5.3333333333333337E-2	5.1037735849056604E-2	4.7416666666666669E-2	4.7846153846153844E-2	4.6944444444444441E-2	4.5259740259740257E-2	4.2678571428571427E-2	4.1853932584269664E-2	4.0260416666666667E-2	3.8379629629629625E-2	3.7458333333333337E-2	3.6212121212121216E-2	3.4895833333333334E-2	3.5288461538461539E-2	3.7529761904761906E-2	3.136111111111111E-2	2.9218750000000002E-2	2.7107843137254905E-2	







glucose consumed 	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	0.78200000000000003	1.431	2.891	3.363	4.1890000000000001	4.8520000000000003	5.4429999999999996	6.2539999999999996	6.8739999999999997	7.2279999999999998	8.4860000000000007	8.7170000000000005	8.9529999999999994	9.8970000000000002	10.118	10.738	11.343	11.461	11.534000000000001	11.638	11.72	11.74	D. wt(g/l)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	1.748	2.052	4.13	4.63	5.12	5.41	5.69	6.22	6.76	6.97	7.17	7.45	7.73	8.2899999999999991	8.99	9.56	10.050000000000001	11.01	12.61	11.29	11.22	11.06	D. wt(g/l)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	D. wt(g/l)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	O.D	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	0.307	0.32100000000000001	0.40500000000000003	0.46600000000000003	0.52800000000000002	0.61099999999999999	0.69399999999999995	0.76	0.82699999999999996	0.83399999999999996	0.84099999999999997	0.85399999999999998	0.85699999999999998	0.86099999999999999	0.86699999999999999	0.86799999999999999	0.90800000000000003	0.92800000000000005	0.95399999999999996	0.81299999999999994	0.79900000000000004	0.77200000000000002	







D.wt&O.D

Time (hrs)

O.D%

Pro(g/l/hr)



c



						0												Mannitol (g/l)



								O.D		D. wt (g/l)		yield (%)

																				O.D		D. wt (g/l)		Y (%)

						5		0.318		2.12		14.17

																		5		0.028		1.43		9.55

						10		0.379		2.68		17.87

																		10		0.132		1.89		12.65

						15		0.46		4.62		30.83

																		15		0.32		2.86		19.06

						20		0.433		3.94		26.29

																		20		0.005		2.43		16.25









																								منحنى















Fig(1): effect of glucose and mannitol concentration  on the growth and bacterial cellulose production by           Acetobacter xylinum ATCC 10245 and Komagataeibacter saccharivorans LMG1582, r
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c

a

b



5	10	15	20	2.12	2.68	4.62	3.94	yield (%)	5	10	15	20	14.17	17.87	30.83	26.29	
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b

a

d



5	10	15	20	2.8000000000000001E-2	0.13200000000000001	0.32	5.0000000000000001E-3	D. wt (g/l)	d

c

a

b



5	10	15	20	1.43	1.89	2.86	2.4300000000000002	Y (%)	5	10	15	20	9.5500000000000007	12.65	19.059999999999999	16.25	
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c
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c
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5	10	15	20	2.12	2.68	4.62	3.94	yield (%)	5	10	15	20	14.17	17.87	30.83	26.29	
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K.  saccharivorans 

O.D	d

a

b

c

4	6                                                                                                                                                                                                                               (control)	8	10	0.23100000000000001	0.39600000000000002	0.38600000000000001	0.315	D. wt (g/l)	d

a

b

c

4	6                                                                                                                                                                                                                               (control)	8	10	1.23	4.0199999999999996	3.37	2.89	Y (%)	8.19	26.79	22.45	19.25	

C.B   D.wt (g/l) &                                                    O.D /620nm    









n

























																				 









						yeast extract:peptone(g/l)









								O.D		D. wt (g/l)		Y (%)				Tryptone  (g/l)								O.D		D. wt (g/l)		Y (%)



						(1:5)		0.255		1.44		9.64										4		0.231		1.23		8.19



						(1:2)		0.345		3.3		22.05										6                                                                                                                                                                                                                               (control)		0.396		4.02		26.79

														س																		خ

						(1:1)		0.45		4.62		30.85										8		0.386		3.37		22.45



						(2:1)		0.341		3.02		20.13										10		0.315		2.89		19.25



						(5:1)		0.315		2.55		17.05





																												منحنى







Komagataeibacter saccharivorans 

O.D	d

a

b

c

4	6                                                                                                                                                                                                                               (control)	8	10	0.23100000000000001	0.39600000000000002	0.38600000000000001	0.315	D. wt (g/l)	d

a

b

c

4	6                                                                                                                                                                                                                               (control)	8	10	1.23	4.0199999999999996	3.37	2.89	Y (%)	8.19	26.79	22.45	19.25	

C.B   D.wt (g/l) &                                                    O.D /620nm    





O.D	0.255	0.34499999999999997	0.45	0.34100000000000003	0.315	D. wt (g/l)	1.44	3.3	4.62	3.02	2.5499999999999998	Y (%)	9.64	22.05	30.85	20.13	17.05	







Fig(2): effect of different yeast extract & peptone ratio and different mannitol concentration on the growth and bacterial cellulose production by  Acetobacter xylinum ATCC 10245 and Komagataeibacter saccharivorans LMG1582, respectively after 7 days  at 30ºC using static culture


Yeast extract : piptone (g/l)

C.B   D.wt (g/l) &    O.D /620nm



vit



																						VITAMINES(0.0002g/1000ml)



										O.D		D. wt (g/l)		Y (%)										O.D		D. wt (g/l)		Y (%)



								Control		0.309		4.37		29.1479								Control		0.564		4.59		30.63



								calcium pantothenate		0.393		4.07		27.1469								calcium pantothenate		0.589		5.39		35.94



								P-aminobenzoic acid		0.376		3.82		25.4794		س						P-aminobenzoic acid		0.599		5.76		38.43

																																خ

								pyridoxin		0.385		4.37		29.1479								pyridoxin		0.571		5.24		34.98



								Riboflavine		0.376		3.5		23.345								Riboflavine		0.542		5.62		37.47



								Biotin		0.339		4.83		32.2161								Biotin		0.468		4.78		31.91



								Folic Acid		0.454		5.42		36.1514								Folic Acid		0.434		4.3		28.71



								Nicotinic Acid		0.267		3.97		26.4799								Nicotinic Acid		0.686		6.14		40.92







																														اعمده









Table ( ) Effect of different vitamines on bacterial cellulose production  by Acetobacter Xylinum  ATCC 10245 and  Komagataeibacter saccharivorans LMG 1582 isolate grown  in GAM medium   after  7 days  at 30 ºC using static culture 

D. wt (g/l)	Control	calcium pantothenate	P-aminobenzoic acid	pyridoxin	Riboflavine	Biotin	Folic Acid	Nicotinic Acid	4.59	5.39	5.76	5.24	5.62	4.78	4.3	6.14	Y (%)	Control	calcium pantothenate	P-aminobenzoic acid	pyridoxin	Riboflavine	Biotin	Folic Acid	Nicotinic Acid	30.63	35.94	38.43	34.979999999999997	37.47	31.91	28.71	40.92	O.D	Control	calcium pantothenate	P-aminobenzoic acid	pyridoxin	Riboflavine	Biotin	Folic Acid	Nicotinic Acid	0.56399999999999995	0.58899999999999997	0.59899999999999998	0.57099999999999995	0.54200000000000004	0.46800000000000003	0.434	0.68600000000000005	







D. wt (g/l)	Control	calcium pantothenate	P-aminobenzoic acid	pyridoxin	Riboflavine	Biotin	Folic Acid	Nicotinic Acid	4.37	4.07	3.82	4.37	3.5	4.83	5.42	3.97	Y (%)	Control	calcium pantothenate	P-aminobenzoic acid	pyridoxin	Riboflavine	Biotin	Folic Acid	Nicotinic Acid	29.1479	27.146900000000002	25.479399999999998	29.1479	23.344999999999999	32.216099999999997	36.151400000000002	26.479900000000001	O.D	Control	calcium pantothenate	P-aminobenzoic acid	pyridoxin	Riboflavine	Biotin	Folic Acid	Nicotinic Acid	0.309	0.39300000000000002	0.376	0.38500000000000001	0.376	0.33900000000000002	0.45400000000000001	0.26700000000000002	







Fig(3): effect of different vitamines on the growth and bacterial cellulose production by  Acetobacter xylinum ATCC 10245 and Komagataeibacter saccharivorans LMG1582 after 7 days  at 30ºC using static culture




تركيز فيتامينات



																																										 nictonic acid 

																								                   Table (4-25):   Effect of different nictonic acid concentration on bacterial cellulose production                   																		  (g/1000ml)

																								                                                                   by  Komagataeibacter saccharivorans LMG 1582 isolate grown in GAM medium                                                                                          

										  Folic Acid		O.D		D. wt (g/l)		Y (%)								 at 30 ºC /7 days using static culture                                              

										  (g/1000ml)																		O.D		D. wt (g/l)		Y (%)

										0.00001		0.396		4.99		33.28				س																خ

																										0.0001		0.422		4.98		33.19

										0.00002		0.409		5.44		36.28

										(control)																0.0002		0.686		6.09		40.67

										0.00004		0.607		5.56		37.09

																										0.0004		0.505		4.87		32.48

										0.00006		0.478		5.25		35.7

																										0.0006		0.455		3.77		25.13

										0.00008		0.464		4.55		30.35

																										0.0008		0.273		2.2		14.69



																																						منحنى







      Table (4-24):  Effect of different folic acid concentration on bacterial cellulose production by                     ACETOBACTER XYLINUM  ATCC 10245 grom in  GAM medium  at 30 ºC /7 days using static culture                                                   

D. wt (g/l)	1E-4	2.0000000000000001E-4	4.0000000000000002E-4	5.9999999999999995E-4	8.0000000000000004E-4	4.9800000000000004	6.09	4.87	3.77	2.2000000000000002	Y (%)	1E-4	2.0000000000000001E-4	4.0000000000000002E-4	5.9999999999999995E-4	8.0000000000000004E-4	33.19	40.67	32.479999999999997	25.13	14.69	O.D	1E-4	2.0000000000000001E-4	4.0000000000000002E-4	5.9999999999999995E-4	8.0000000000000004E-4	0.42199999999999999	0.68600000000000005	0.505	0.45500000000000002	0.27300000000000002	



D.wt







Fig(4): effect of different folic acid and nicotinic acid concentration on the growth and bacterial cellulose production by  Acetobacter xylinum ATCC 10245 and Komagataeibacter saccharivorans LMG1582, respectively after 7 days  at 30ºC using static culture




ph



																				Initial pH





								O.D		D. wt (g/l)		Y (%)										O.D		D. wt (g/l)		Y (%)



						2		0.244		1.48		12.27								2		0.13		0.59		3.92



						3		0.496		5.13		34.18								3		0.667		5.36		35.72

																س 														خ

						3.5		0.804		6.44		42.94								3.5		0.827		7.08		46.57

																																		منحنى

						4		0.541		4.56		30.43								4		0.466		3.28		21.85



						5		0.377		2.99		19.95								5		0.521		2.5		16.67



						6		0.317		1.98		13.22								6		0.533		2.74		18.28



						7		0.334		1.13		10.3								7		0.356		3.35		22.34



						8		0.209		1.54		7.56								8		0.364		2.26		15.06





O.D

D. wt (g/l)	2	3	3.5	4	5	6	7	8	0.59	5.36	7.08	3.28	2.5	2.74	3.35	2.2599999999999998	Y (%)	2	3	3.5	4	5	6	7	8	3.92	35.72	46.57	21.85	16.670000000000002	18.28	22.34	15.06	O.D	2	3	3.5	4	5	6	7	8	0.13	0.66700000000000004	0.82699999999999996	0.46600000000000003	0.52100000000000002	0.53300000000000003	0.35599999999999998	0.36399999999999999	Initial pH



D.wt& Y(%)







D. wt (g/l)	2	3	3.5	4	5	6	7	8	1.48	5.13	6.44	4.5599999999999996	2.99	1.98	1.1299999999999999	1.54	Y (%)	2	3	3.5	4	5	6	7	8	12.27	34.18	42.94	30.43	19.95	13.22	10.3	7.56	O.D	2	3	3.5	4	5	6	7	8	0.24399999999999999	0.496	0.80400000000000005	0.54100000000000004	0.377	0.317	0.33400000000000002	0.20899999999999999	









temp

		فث

						Temprature



								O.D		D. wt (g/l)		Y (%)										O.D		D. wt (g/l)		Y (%)



						25		0.625		6		40.04								25		0.568		6.12		40.84



						30		0.802		6.46		43.11		س						30		0.833		7.39		94.32		خ



						35		0.601		3.7		24.67								35		0.435		3.55		23.7



						40		0.314		1.25		7.68								40		0.437		0.59		3.92



																																منحنى







D. wt (g/l)	25	30	35	40	6.12	7.39	3.55	0.59	Y (%)	25	30	35	40	40.840000000000003	94.32	23.7	3.92	O.D	25	30	35	40	0.56799999999999995	0.83299999999999996	0.435	0.437	







D. wt (g/l)	25	30	35	40	6	6.46	3.7	1.25	Y (%)	25	30	35	40	40.04	43.11	24.67	7.68	O.D	25	30	35	40	0.625	0.80200000000000005	0.60099999999999998	0.314	







Temp   ͦC



تهويه



																														Culture



						O.D		D. wt (g/l)		Y (%)										O.D		D. wt (g/l)		Y (%)

														س												خ

				shaking		0.228		2.311		15.41								shaking		0.447		3.3		22.01



				static		0.801		6.42		42.82								static		0.822		7.1		47.35



																																اعمده









Fig(5): effect of some environmental factors  on the growth and bacterial cellulose production by  Acetobacter xylinum ATCC 10245 and Komagataeibacter saccharivorans LMG1582 , after 7 days  at 30ºC using static culture.


D. wt (g/l)	shaking	static	3.3	7.1	Y (%)	shaking	static	22.01	47.35	O.D	shaking	static	0.44700000000000001	0.82199999999999995	







D. wt (g/l)	shaking	static	2.3109999999999999	6.42	Y (%)	shaking	static	15.41	42.82	O.D	shaking	static	0.22800000000000001	0.80100000000000005	







Culture



استهلاك سكر سلاله



								O.D		glucose Consumed 		D. wt(g/l)								Time( hrs ) 				O.D		glucose 				pro (g/l/hrs)		Y(%)

																										consumed		Dry wt

																												g/l

						24		0.205		0.782		1.02		0.0425		6.8034						24		0.205		0.782		1.02		0.0425		6.8034



						48		0.294		1.08		1.25		0.0260416667		8.3375						48		0.294		1.08		1.25		0.026		8.3375



						72		0.364		1.16		1.49		0.0206944444		9.9383						72		0.364		1.16		1.49		0.021		9.9383



						84		0.428		1.52		1.875		0.0223214286		12.50625						84		0.428		1.52		1.875		0.022		12.50625



						96		0.492		1.9		2.26		0.0235416667		15.0742						96		0.492		1.9		2.26		0.024		15.0742



						106		0.505		3.67		3.47		0.0327358491		23.1449						106		0.505		3.67		3.47		0.033		23.1449



						120		0.518		3.99		4.66		0.038		31.0822						120		0.518		3.99		4.66		0.038		31.0822



						130		0.589		4.76		5.33		0.041		35.5511						130		0.589		5.33		5.33		0.042		31.74



						144		0.661		5.708		5.98		0.0415		39.8866						144		0.661		5.98		5.98		0.042		38.07



						154		0.732		5.844		6.185		0.0402		41.25395						154		0.732		6.185		6.185		0.04		38.97



						168		0.804		6.003		6.39		0.0380357143		42.6213						168		0.804		6.39		6.39		0.038		40.04



						178		0.807		6.77		6.915		0.0388483146		46.12305						178		0.807		6.915		6.915		0.039		45.15



						192		0.814		7.86		7.44		0.03875		49.6248						192		0.814		7.86		7.44		0.039		49.6248



						216		0.836		8.55		8.93		0.0413425926		59.5631						216		0.836		8.55		8.93		0.039		59.5631



						240		0.849		9.16		9.66		0.04025		64.4322						240		0.849		9.16		9.66		0.039		64.4322



						264		0.853		9.32		10.08		0.0381818182		67.2336						264		0.853		9.32		10.08		0.038		67.2336



						288		0.858		9.63		10.46		0.0363194444		69.7682						288		0.858		9.63		10.46		0.036		69.7682



						312		0.893		10		10.87		0.0348397436		72.5029						312		0.893		10		10.87		0.035		72.5029



						336		0.911		10.767		11.11		0.0330654762		74.1037						336		0.911		10.767		11.11		0.033		74.1037



						360		0.928		10.944		10.02		0.0278333333		66.8334						360		0.928		10.944		10.02		0.028		66.8334



						384		0.892		11.01		9.49		0.0247135417		63.2983						384		0.892		11.01		9.49		0.025		63.2983



						408		0.738		11.25		8.37		0.0205147059		55.8279						408		0.738		11.25		8.37		0.021		55.8279



																																								منحنى







O.D	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	glucose  consumed	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	glucose  Dry wt g/l	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	pro (g/l/hrs)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	4.2500000000000003E-2	2.5999999999999999E-2	2.1000000000000001E-2	2.1999999999999999E-2	2.4E-2	3.3000000000000002E-2	3.7999999999999999E-2	4.2000000000000003E-2	4.2000000000000003E-2	0.04	3.7999999999999999E-2	3.9E-2	3.9E-2	3.9E-2	3.9E-2	3.7999999999999999E-2	3.5999999999999997E-2	3.5000000000000003E-2	3.3000000000000002E-2	2.8000000000000001E-2	2.5000000000000001E-2	2.1000000000000001E-2	Y(%)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	6.8033999999999999	8.3375000000000004	9.9382999999999999	12.50625	15.074199999999998	23.1449	31.0822	31.74	38.07	38.97	40.04	45.15	49.6248	59.563099999999999	64.432199999999995	67.233599999999996	69.768200000000007	72.502899999999997	74.103699999999989	66.833399999999997	63.298299999999998	55.827899999999993	







glucose Consumed 	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	0.78200000000000003	1.08	1.1599999999999999	1.52	1.9	3.67	3.99	4.76	5.7080000000000002	5.8440000000000003	6.0030000000000001	6.77	7.86	8.5500000000000007	9.16	9.32	9.6300000000000008	10	10.766999999999999	10.944000000000001	11.01	11.25	D. wt(g/l)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	1.02	1.25	1.49	1.875	2.2599999999999998	3.47	4.66	5.33	5.98	6.1849999999999996	6.39	6.915	7.44	8.93	9.66	10.08	10.46	10.87	11.11	10.02	9.49	8.3699999999999992	D. wt(g/l)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	D. wt(g/l)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	O.D	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	0.20499999999999999	0.29399999999999998	0.36399999999999999	0.42799999999999999	0.49199999999999999	0.505	0.51800000000000002	0.58899999999999997	0.66100000000000003	0.73199999999999998	0.80400000000000005	0.80700000000000005	0.81399999999999995	0.83599999999999997	0.84899999999999998	0.85299999999999998	0.85799999999999998	0.89300000000000002	0.91100000000000003	0.92800000000000005	0.89200000000000002	0.73799999999999999	







fig (6): Biological activity of Acetobacter xylinum  ATCC 10245 for BC production on GAM medium during 17 days of incubation period at 30ºC as a static culture.

D.wt& C.consumed



استهلاك سكر خوخ



												O.D		glucose consumed 		D. wt(g/l)										O.D		glucose 				pro (g/l/hrs)		Y(%)

																												consumed		Dry wt

																														g/l

										24		0.307		0.782		1.748		0.0728333333		11.65916				24		0.307		0.782		1.748		0.0728333333		11.65916



										48		0.321		1.431		2.052		0.04275		13.68684				48		0.321		1.431		2.052		0.04275		13.68684



										72		0.405		2.891		4.13		0.0573611111		27.5471				72		0.405		2.891		4.13		0.0573611111		27.5471



										84		0.466		3.363		4.63		0.0551190476		30.8821				84		0.466		3.363		4.63		0.0551190476		30.8821



										96		0.528		4.189		5.12		0.0533333333		34.1504				96		0.528		4.189		5.12		0.0533333333		34.1504



										106		0.611		4.852		5.41		0.0510377358		36.0847				106		0.611		4.852		5.41		0.0510377358		36.0847



										120		0.694		5.443		5.69		0.0474166667		37.9523				120		0.694		5.443		5.69		0.0474166667		37.9523



										130		0.76		6.254		6.22		0.0478461538		41.4874				130		0.76		6.254		6.22		0.0478461538		41.4874



										144		0.827		6.874		6.76		0.0469444444		45.0892				144		0.827		6.874		6.76		0.0469444444		45.0892



										154		0.834		7.228		6.97		0.0452597403		46.4899				154		0.834		7.228		6.97		0.0452597403		46.4899



										168		0.841		8.486		7.17		0.0426785714		47.8239				168		0.841		8.486		7.17		0.0426785714		47.8239



										178		0.854		8.717		7.45		0.0418539326		49.6915				178		0.854		8.717		7.45		0.0418539326		49.6915



										192		0.857		8.953		7.73		0.0402604167		51.5591				192		0.857		8.953		7.73		0.0402604167		51.5591



										216		0.861		9.897		8.29		0.0383796296		55.2943				216		0.861		9.897		8.29		0.0383796296		55.2943



										240		0.867		10.118		8.99		0.0374583333		59.9633				240		0.867		10.118		8.99		0.0374583333		59.9633



										264		0.868		10.738		9.56		0.0362121212		63.7652				264		0.868		10.738		9.56		0.0362121212		63.7652



										288		0.908		11.343		10.05		0.0348958333		67.0335				288		0.908		11.343		10.05		0.0348958333		67.0335



										312		0.928		11.461		11.01		0.0352884615		73.4367				312		0.928		11.461		11.01		0.0352884615		73.4367



										336		0.954		11.534		12.61		0.0375297619		84.1087				336		0.954		11.534		12.61		0.0375297619		84.1087



										360		0.813		11.638		11.29		0.0313611111		75.3043				360		0.813		11.638		11.29		0.0313611111		75.3043



										384		0.799		11.72		11.22		0.02921875		74.8374				384		0.799		11.72		11.22		0.02921875		74.8374



										408		0.772		11.74		11.06		0.0271078431		73.7702				408		0.772		11.74		11.06		0.0271078431		73.7702



																																										منحنى







fig (7): Biological activity of Komagataeibacter saccharivorans LMG1582  for BC production on GAM medium during 17 days of incubation period at 30ºC as a static culture.


O.D	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	glucose  consumed	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	glucose  Dry wt g/l	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	Y(%)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	11.65916	13.68684	27.5471	30.882099999999998	34.150399999999998	36.084699999999998	37.952300000000001	41.487400000000001	45.089199999999998	46.489899999999999	47.823900000000002	49.691499999999998	51.559100000000001	55.294299999999993	59.963300000000004	63.7652	67.033500000000004	73.436700000000002	84.108699999999999	75.304299999999998	74.837400000000002	73.770200000000003	pro (g/l/hrs)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	7.2833333333333333E-2	4.2750000000000003E-2	5.7361111111111113E-2	5.5119047619047616E-2	5.3333333333333337E-2	5.1037735849056604E-2	4.7416666666666669E-2	4.7846153846153844E-2	4.6944444444444441E-2	4.5259740259740257E-2	4.2678571428571427E-2	4.1853932584269664E-2	4.0260416666666667E-2	3.8379629629629625E-2	3.7458333333333337E-2	3.6212121212121216E-2	3.4895833333333334E-2	3.5288461538461539E-2	3.7529761904761906E-2	3.136111111111111E-2	2.9218750000000002E-2	2.7107843137254905E-2	







glucose consumed 	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	0.78200000000000003	1.431	2.891	3.363	4.1890000000000001	4.8520000000000003	5.4429999999999996	6.2539999999999996	6.8739999999999997	7.2279999999999998	8.4860000000000007	8.7170000000000005	8.9529999999999994	9.8970000000000002	10.118	10.738	11.343	11.461	11.534000000000001	11.638	11.72	11.74	D. wt(g/l)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	1.748	2.052	4.13	4.63	5.12	5.41	5.69	6.22	6.76	6.97	7.17	7.45	7.73	8.2899999999999991	8.99	9.56	10.050000000000001	11.01	12.61	11.29	11.22	11.06	D. wt(g/l)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	D. wt(g/l)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	O.D	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	0.307	0.32100000000000001	0.40500000000000003	0.46600000000000003	0.52800000000000002	0.61099999999999999	0.69399999999999995	0.76	0.82699999999999996	0.83399999999999996	0.84099999999999997	0.85399999999999998	0.85699999999999998	0.86099999999999999	0.86699999999999999	0.86799999999999999	0.90800000000000003	0.92800000000000005	0.95399999999999996	0.81299999999999994	0.79900000000000004	0.77200000000000002	







D.wt&O.D

Time (hrs)

O.D%

Pro(g/l/hr)



c



						0												Mannitol (g/l)



								O.D		D. wt (g/l)		Y (%)

																				O.D		D. wt (g/l)		Y (%)

						5		0.318		2.12		14.17

																		5		0.028		1.43		9.55

						10		0.379		2.68		17.87

																		10		0.132		1.89		12.65

						15		0.46		4.62		30.83

																		15		0.32		2.86		19.06

						20		0.433		3.94		26.29

																		20		0.005		2.43		16.25









																								منحنى















Fig(1): effect of glucose and mannitol concentration  on the growth and bacterial cellulose production by           Acetobacter xylinum ATCC 10245 and Komagataeibacter saccharivorans LMG1582, r

O.D	b

5	10	15	20	0.318	0.379	0.46	0.433	D. wt (g/l)	d

c

a

b

5	10	15	20	2.12	2.68	4.62	3.94	Y (%)	5	10	15	20	14.17	17.87	30.83	26.29	







O.D	c

b

a

d

5	10	15	20	2.8000000000000001E-2	0.13200000000000001	0.32	5.0000000000000001E-3	D. wt (g/l)	d

c

a

b

5	10	15	20	1.43	1.89	2.86	2.4300000000000002	Y (%)	5	10	15	20	9.5500000000000007	12.65	19.059999999999999	16.25	
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K.saccharivorans

O.D	d

c

b

c

a



0	1	3	5	7	0.192	0.314	0.33900000000000002	0.315	0.42899999999999999	Dry wt	e

d

c

b

a



0	1	3	5	7	2.25	3.32	3	3.88	4.8899999999999997	Yield	0	1	3	5	7	15.01	22.14	20.010000000000002	25.88	32.619999999999997	Ethanol (ml/l) 



B.C  D.wt (g/l)&                                                                      O.D/620nm



Yield (%)







c





				Carbon Source

								O.D		BC 										O.D		BC 

										Dry wt		Yield										Dry wt		Yield

						Glucose		0.458		4.6		30.67						Glucose		0.209		1.45		9.68

						(control)												(control)

						Maltose		0.427		3.64		24.25						Maltose		0.109		1.55		10.34



						Sucrose		0.346		3.53		23.55						Sucrose		0.247		1.73		11.54



						Mannose		0.143		2.3		15.38						Mannose		0.169		0.75		5



						Fructose		0.355		3.65		24.36						Fructose		0.118		1.41		9.4



						Galactose		0.095		2.56		17.07						Galactose		0.156		0.517		3.45



						Starch		0.497		3.63		24.25						Starch		0.266		1.89		12.6



						Mannitol		0.25		3.52		23.51						Mannitol		0.32		2.88		19.19



						Glycerol		0.34		2.8		18.69						Glycerol		0.14		1.08		7.2









BC  Dry wt	Glucose	(control)	Maltose	Sucrose	Mannose	Fructose	Galactose	Starch	Mannitol	Glycerol	1.45	1.55	1.73	0.75	1.41	0.51700000000000002	1.89	2.88	1.08	BC  Yield	Glucose	(control)	Maltose	Sucrose	Mannose	Fructose	Galactose	Starch	Mannitol	Glycerol	9.68	10.34	11.54	5	9.4	3.45	12.6	19.190000000000001	7.2	O.D	Glucose	(control)	Maltose	Sucrose	Mannose	Fructose	Galactose	Starch	Mannitol	Glycerol	0.20899999999999999	0.109	0.247	0.16900000000000001	0.11799999999999999	0.156	0.26600000000000001	0.32	0.14000000000000001	







BC  Dry wt	Glucose	(control)	Maltose	Sucrose	Mannose	Fructose	Galactose	Starch	Mannitol	Glycerol	4.5999999999999996	3.64	3.53	2.2999999999999998	3.65	2.56	3.63	3.52	2.8	BC  Yield	Glucose	(control)	Maltose	Sucrose	Mannose	Fructose	Galactose	Starch	Mannitol	Glycerol	30.67	24.25	23.55	15.38	24.36	17.07	24.25	23.51	18.690000000000001	O.D	Glucose	(control)	Maltose	Sucrose	Mannose	Fructose	Galactose	Starch	Mannitol	Glycerol	0.45800000000000002	0.42699999999999999	0.34599999999999997	0.14299999999999999	0.35499999999999998	9.5000000000000001E-2	0.497	0.25	0.34	







.



n







		Nitrogen Source						O.D		Dry wt		Yield						O.D		Dry wt		Yield		Nitrogen Source



																				(g/l)		(%)

						Beef extract		0.157		0.25		1.66				Beef extract		0.286		1.62		10.81



						Yeast extract		0.428		3.23		21.54				Yeast extract		0.227		3.22		21.48



						Peptone		0.195		1.29		8.6				Peptone		0.165		1.04		6.93



						Tryptone		0.335		2.45		16.34				Tryptone		0.395		4.05		27.01



						Casien		0.321		2.35		15.6				Casien		0.295		3.33		22.2



						Urea		0.159		0.66		4.4				Urea		0.035		0.39		2.6



						Ammonium sulphate		0.033		0.17		1.13				Ammonium sulphate		0.178		1.46		9.73



						Ammonium chloride		0.114		0.21		1.37				Ammonium chloride		0.078		0.79		5.26



						Potassium nitrate		0.128		0.27		0.77				Potassium nitrate		0.054		0.24		1.6



						Ammonium nitrate		0.123		0.116		1.75				Ammonium nitrate		0.097		0.26		1.73



						Yeast extract&Peptone(control)		0.447		4.59		30.62				Yeast extract&Peptone		0.136		2.42		16.14

																(control)

						Yeast extract& tryptone		0.428		4.09		27.28				Yeast extract& tryptone		0.216		2.91		19.41



						Yeast extractt& casien		0.293		1.83		12.21				Yeast extractt& casien		0.278		3.31		22.08





















Dry wt (g/l)	Beef extract	Yeast extract	Peptone	Tryptone	Casien	Urea	Ammonium sulphate	Ammonium chloride	Potassium nitrate	Ammonium nitrate	Yeast extract	&	Peptone	(control)	Yeast extract	&	 tryptone	Yeast extractt	&	 casien	1.62	3.22	1.04	4.05	3.33	0.39	1.46	0.79	0.24	0.26	2.42	2.91	3.31	Yield (%)	Beef extract	Yeast extract	Peptone	Tryptone	Casien	Urea	Ammonium sulphate	Ammonium chloride	Potassium nitrate	Ammonium nitrate	Yeast extract	&	Peptone	(control)	Yeast extract	&	 tryptone	Yeast extractt	&	 casien	10.81	21.48	6.93	27.01	22.2	2.6	9.73	5.26	1.6	1.73	16.14	19.41	22.08	O.D	Beef extract	Yeast extract	Peptone	Tryptone	Casien	Urea	Ammonium sulphate	Ammonium chloride	Potassium nitrate	Ammonium nitrate	Yeast extract	&	Peptone	(control)	Yeast extract	&	 tryptone	Yeast extractt	&	 casien	0.28599999999999998	0.22700000000000001	0.16500000000000001	0.39500000000000002	0.29499999999999998	3.5000000000000003E-2	0.17799999999999999	7.8E-2	5.3999999999999999E-2	9.7000000000000003E-2	0.13600000000000001	0.216	0.27800000000000002	









Dry wt	Beef extract	Yeast extract	Peptone	Tryptone	Casien	Urea	Ammonium sulphate	Ammonium chloride	Potassium nitrate	Ammonium nitrate	Yeast extract	&	Peptone(control)	Yeast extract	&	 tryptone	Yeast extractt	&	 casien	0.25	3.23	1.29	2.4500000000000002	2.35	0.66	0.17	0.21	0.27	0.11600000000000001	4.59	4.09	1.83	Yield	Beef extract	Yeast extract	Peptone	Tryptone	Casien	Urea	Ammonium sulphate	Ammonium chloride	Potassium nitrate	Ammonium nitrate	Yeast extract	&	Peptone(control)	Yeast extract	&	 tryptone	Yeast extractt	&	 casien	1.66	21.54	8.6	16.34	15.6	4.4000000000000004	1.1299999999999999	1.37	0.77	1.75	30.62	27.28	12.21	O.D	Beef extract	Yeast extract	Peptone	Tryptone	Casien	Urea	Ammonium sulphate	Ammonium chloride	Potassium nitrate	Ammonium nitrate	Yeast extract	&	Peptone(control)	Yeast extract	&	 tryptone	Yeast extractt	&	 casien	0.157	0.42799999999999999	0.19500000000000001	0.33500000000000002	0.32100000000000001	0.159	3.3000000000000002E-2	0.114	0.128	0.123	0.44700000000000001	0.42799999999999999	0.29299999999999998	









Table (4-8): Effect of different Nitrogen sources on bacterial cellulose production  by Acetobacter  xylinum  ATCC 10245 grown on  GAM medium   after  7 days  at 30 ºC using static culture. 


Table (4-9): Effect of different Nitrogen sources on bacterial cellulose production by Komagataeibacter saccharivorans LMG 1582  grown on  GAM medium   after  7 days  at 30 ºC using static culture. 


Table (4-8): Effect of different Nitrogen sources on bacterial cellulose production  by
                     Acetobacter  xylinum  ATCC 10245 grown on  GAM medium   after  7 days  at  
                    30 ºC using static culture. 


Table (4-9): Effect of different Nitrogen sources on bacterial cellulose production by  
                     Komagataeibacter saccharivorans LMG 1582  grown on  GAM medium   after
                    7days  at 30 ºC using static culture. 


Nitrogen sources   



salt









		SALTS(g+A28/100ml)						O.D		Dry wt		Yield										O.D		Dry wt		Yield





						Control		0.607		5.53		36.89								Control		0.664		6.05		40.35



						MgSO4.7H2O (0.01)		0.611		5.61		37.42								MgSO4.7H2O (0.01)		0.679		6.41		42.75



						CaCl2.2H2O (0.01)		0.666		5.83		38.89								CaCl2.2H2O (0.01)		0.856		7.053		47.04



						NaCl (0.01)		0.805		6.391		42.63								NaCl (0.01)		0.681		6.33		42.22



						FeSO4.7H2O (0.0005)		0.67		5.69		38								FeSO4.7H2O (0.0005)		0.652		6.09		40.62



						H3BO3 (0.0003)		0.613		5.62		37.49								H3BO3 (0.0003)		0.675		6.23		41.55



















Table (4-18): Effect of different  mineral  salts  on bacterial cellulose  production by Acetobacter xylinum ATCC 10245 and Komagataeibacter saccharivorans LMG 1582 grown on  GAM medium  after  7 days at 30 ºC  using static culture .                                                                                          

Dry wt	Control	MgSO4.7H2O (0.01)	CaCl2.2H2O (0.01)	NaCl (0.01)	FeSO4.7H2O (0.0005)	H3BO3 (0.0003)	5.53	5.61	5.83	6.391	5.69	5.62	Yield	Control	MgSO4.7H2O (0.01)	CaCl2.2H2O (0.01)	NaCl (0.01)	FeSO4.7H2O (0.0005)	H3BO3 (0.0003)	36.89	37.42	38.89	42.63	38	37.49	O.D	Control	MgSO4.7H2O (0.01)	CaCl2.2H2O (0.01)	NaCl (0.01)	FeSO4.7H2O (0.0005)	H3BO3 (0.0003)	0.60699999999999998	0.61099999999999999	0.66600000000000004	0.80500000000000005	0.67	0.61299999999999999	









Dry wt	Control	MgSO4.7H2O (0.01)	CaCl2.2H2O (0.01)	NaCl (0.01)	FeSO4.7H2O (0.0005)	H3BO3 (0.0003)	6.05	6.41	7.0529999999999999	6.33	6.09	6.23	Yield	Control	MgSO4.7H2O (0.01)	CaCl2.2H2O (0.01)	NaCl (0.01)	FeSO4.7H2O (0.0005)	H3BO3 (0.0003)	40.35	42.75	47.04	42.22	40.619999999999997	41.55	O.D	Control	MgSO4.7H2O (0.01)	CaCl2.2H2O (0.01)	NaCl (0.01)	FeSO4.7H2O (0.0005)	H3BO3 (0.0003)	0.66400000000000003	0.67900000000000005	0.85599999999999998	0.68100000000000005	0.65200000000000002	0.67500000000000004	







Salts (g/100 ml) 

Acetobacter xylinum ATCC 10245 



a.a







										O.D		Dry wt		Yield												O.D		Dry wt		Yield



								0		0.262		3.67		24.47										0		0.426		3.93		26.21



								1		0.305		3.43		22.87										1		0.416		3.63		24.21



								2		0.295		3.61		24.07										2		0.491		5.25		35.02



								3		0.453		4.63		30.88										3		0.402		4.98		33.22



								4		0.27		2.72		18.14										4		0.246		3.84		25.61





Table (4-13): Effect of different Acetic acid on bacterial cellulose production  by Acetobacter xylinum  ATCC 10245 and  Komagataeibacter saccharivorans LMG 1582  grown on GAM medium  after  7 days  at 30 ºC using static culture.

Dry wt	0	1	2	3	4	3.67	3.43	3.61	4.63	2.72	Yield	0	1	2	3	4	24.47	22.87	24.07	30.88	18.14	O.D	0	1	2	3	4	0.26200000000000001	0.30499999999999999	0.29499999999999998	0.45300000000000001	0.27	





Dry wt	0	1	2	3	4	3.93	3.63	5.25	4.9800000000000004	3.84	Yield	0	1	2	3	4	26.21	24.21	35.020000000000003	33.22	25.61	O.D	0	1	2	3	4	0.42599999999999999	0.41599999999999998	0.49099999999999999	0.40200000000000002	0.246	







Dry wt	0	1	2	3	4	3.93	3.63	5.25	4.9800000000000004	3.84	Yield	0	1	2	3	4	26.21	24.21	35.020000000000003	33.22	25.61	O.D	0	1	2	3	4	0.42599999999999999	0.41599999999999998	0.49099999999999999	0.40200000000000002	0.246	







Dry wt	0	1	2	3	4	3.67	3.43	3.61	4.63	2.72	Yield	0	1	2	3	4	24.47	22.87	24.07	30.88	18.14	O.D	0	1	2	3	4	0.26200000000000001	0.30499999999999999	0.29499999999999998	0.45300000000000001	0.27	







Acetic Acid

Acetic Acid

O.D

Acetic Acid (A. xylinum)



ethanol







												O.D		Dry wt		Yield						O.D		Dry wt		Yield

										0		0.204		2.09		13.96				0		0.192		2.25		15.01



										1		0.238		2.88		16.89				1		0.314		3.32		22.14



										3		0.418		2.53		19.24				3		0.339		3		20.01



										5		0.452		2.61		30.81				5		0.315		3.88		25.88



										7		0.245		2.06		13.77				7		0.429		4.89		32.62





 Table (4-12):  Effect of different ethanol concentration on bacterial cellulose production  by Acetobacter Xylinum   ATCC 10245 and  Komagataeibacter saccharivorans LMG 1582 grown  on GAM medium  after 7 days at 30 º C using static culture. 

Dry wt	0	1	3	5	7	2.09	2.88	2.5299999999999998	2.61	2.06	Yield	0	1	3	5	7	13.96	16.89	19.239999999999998	30.81	13.77	O.D	0	1	3	5	7	0.20399999999999999	0.23799999999999999	0.41799999999999998	0.45200000000000001	0.245	







Dry wt	0	1	3	5	7	2.25	3.32	3	3.88	4.8899999999999997	Yield	0	1	3	5	7	15.01	22.14	20.010000000000002	25.88	32.619999999999997	O.D	0	1	3	5	7	0.192	0.314	0.33900000000000002	0.315	0.42899999999999999	







A.xylinum

O.D	0	1	3	5	7	0.20399999999999999	0.23799999999999999	0.41799999999999998	0.45200000000000001	0.245	Dry wt	0	1	3	5	7	2.09	2.88	2.5299999999999998	2.61	2.06	Yield	0	1	3	5	7	13.96	16.89	19.239999999999998	30.81	13.77	Ethanol(ml/I)



B.C D.Wt(g/I)&

O.D/ 620 nm



Yield (%)





K.saccharivorans

O.D	d

c

b

c

a



0	1	3	5	7	0.192	0.314	0.33900000000000002	0.315	0.42899999999999999	Dry wt	e

d

c

b

a



0	1	3	5	7	2.25	3.32	3	3.88	4.8899999999999997	Yield	0	1	3	5	7	15.01	22.14	20.010000000000002	25.88	32.619999999999997	Ethanol (ml/l) 



B.C  D.wt (g/l)&                                                                      O.D/620nm



Yield (%)





 Figure (4-12):  Effect of different ethanol concentration on bacterial cellulose production  by Acetobacter Xylinum   ATCC 10245 and  Komagataeibacter 
                        saccharivorans LMG 1582 grown  on GAM medium  after 7 days at 30 º C using static culture. 

D.wt(g/l) &Y(%)

O.D



استهلاك سكر 





												O.D		Glucose 				Dry wt		Pro		yield				 Final pH										Time 		O.D		Glucose 		BC parameters										 Final pH

														consumed		Fresh wt								c.c%												in hrs				consumed		Fresh wt		Dry wt		Pro		yield		c.c%

																g/l		 ( g/l )		(g/l/hrs)		(%)																				g/l		 ( g/l )		g/l/hrs		(%)

										24		0.205		0.782		25.04		1.02		0.0425		6.8034		130.4347826087		3.5										24		0.307		0.782		34.96		1.748		0.0728333333		11.65916		223.5294117647		3.5



										48		0.294		1.08		33.69		1.25		0.0260416667		8.3375		115.7407407407		3.4										48		0.321		1.431		41.04		2.052		0.04275		13.68684		143.3962264151		3.49



										72		0.364		1.16		71.6		1.49		0.0206944444		9.9383		128.4482758621		3.31										72		0.405		2.891		92.45		4.13		0.0573611111		27.5471		142.8571428571		3.37



										84		0.428		1.52		80.35		1.875		0.0223214286		12.50625		123.3552631579		3.26										84		0.466		3.363		98.38		4.63		0.0551190476		30.8821		137.6746952126		3.39



										96		0.492		1.9		89.1		2.26		0.0235416667		15.0742		118.9473684211		3.11										96		0.528		4.189		104.3		5.12		0.0533333333		34.1504		122.2248746718		3.48



										106		0.505		3.67		103.55		3.47		0.0327358491		23.1449		94.5504087193		3										106		0.611		4.852		126.4		5.41		0.0510377358		36.0847		111.5004122012		3.49



										120		0.518		3.99		118		4.66		0.038		31.0822		116.7919799499		2.81										120		0.694		5.443		148.5		5.69		0.0474166667		37.9523		104.5379386368		3.48



										130		0.589		4.76		132.5		5.33		0.041		35.5511		111.974789916		2.62										130		0.76		6.254		161.7		6.22		0.0478461538		41.4874		99.4563479373		3.47



										144		0.661		5.708		147		5.98		0.0415		39.8866		104.7652417659		2.6										144		0.827		6.874		174.9		6.76		0.0469444444		45.0892		98.3415769566		3.46



										154		0.732		5.844		176		6.185		0.04		41.25395		105.8350444901		2.59										154		0.834		7.228		201		6.97		0.0452597403		46.4899		96.4305478694		3.41



										168		0.804		6.003		205		6.39		0.0380357143		42.6213		106.4467766117		2.57										168		0.841		8.486		227.1		7.17		0.0426785714		47.8239		84.4921046429		3.34

																																				(control)

										178		0.807		6.77		222		6.915		0.0388483146		46.12305		102.1418020679		2.56										178		0.854		8.717		241.5		7.45		0.0418539326		49.6915		85.4651829758		3.44



										192		0.814		7.86		239		7.44		0.03875		49.6248		94.6564885496		2.55										192		0.857		8.953		255.9		7.73		0.0402604167		51.5591		86.3397743773		3.5



										216		0.836		8.55		246		8.43		0.039		56.2281		98.5964912281		2.6										216		0.861		9.897		287.5		8.29		0.0383796296		55.2943		83.7627563908		3.53



										240		0.849		9.16		271		9.36		0.039		62.4312		102.1834061135		2.6										240		0.867		10.118		308.4		8.99		0.0374583333		59.9633		88.8515516901		3.56



										264		0.853		9.32		318		10.08		0.0381818182		67.2336		108.1545064378		2.56										264		0.868		10.738		314.8		9.56		0.0362121212		63.7652		89.0296144533		3.64



										288		0.858		9.63		320		10.46		0.0363194444		69.7682		108.6188992731		2.51										288		0.908		11.343		329.5		10.05		0.0348958333		67.0335		88.600899233		3.69



										312		0.893		10		343		10.87		0.0348397436		72.5029		108.7		2.57										312		0.928		11.461		335.1		11.01		0.0352884615		73.4367		96.0649158014		3.69



										336		0.911		10.767		377		11.11		0.0330654762		74.1037		103.1856598867		2.59										336		0.954		11.534		391.5		12.61		0.0375297619		84.1087		109.3289405237		4.12



										360		0.928		10.944		376		10.02		0.0278333333		66.8334		91.5570175439		2.62										360		0.813		11.638		380		11.29		0.0313611111		75.3043		97.0097954975		4.1



										384		0.892		11.01		372		9.49		0.0247135417		63.2983		86.1943687557		2.55										384		0.799		11.72		368.3		11.22		0.02921875		74.8374		95.7337883959		4.11



										408		0.738		11.25		368		8.37		0.0205147059		55.8279		74.4		2.54										408		0.772		11.74		360		11.06		0.0271078431		73.7702		94.2078364566		3.86







 Table ( 4-24):  Biological activity of   Acetobacter Xylinum ATCC 10245                                    for                       BC production on  modified  GAM  during 17 days  of incubation period   at 30  ºC    as a static culture


O.D	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	Glucose  consumed	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	0.78200000000000003	1.08	1.1599999999999999	1.52	1.9	3.67	3.99	4.76	5.7080000000000002	5.8440000000000003	6.0030000000000001	6.77	7.86	8.5500000000000007	9.16	9.32	9.6300000000000008	10	10.766999999999999	10.944000000000001	11.01	11.25	Glucose  Fresh wt g/l	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	Dry wt  ( g/l )	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	





O.D	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	





O.D	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	Glucose  consumed	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	0.78200000000000003	1.08	1.1599999999999999	1.52	1.9	3.67	3.99	4.76	5.7080000000000002	5.8440000000000003	6.0030000000000001	6.77	7.86	8.5500000000000007	9.16	9.32	9.6300000000000008	10	10.766999999999999	10.944000000000001	11.01	11.25	Glucose  Fresh wt g/l	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	Dry wt  ( g/l )	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	yield (%)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	6.8033999999999999	8.3375000000000004	9.9382999999999999	12.50625	15.074199999999998	23.1449	31.0822	35.551099999999998	39.886600000000001	41.253949999999996	42.621299999999998	46.123049999999999	49.6248	56.228099999999998	62.431199999999997	67.233599999999996	69.768200000000007	72.502899999999997	74.103699999999989	66.833399999999997	63.298299999999998	55.827899999999993	Pro (g/l/hrs)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	







Table ( 4-25) :  Biological activity of Komagataeibacter saccharivorans  LMG 1582                                     for                       BC production on  modified GAM  during 17 days  of incubation period   at 30  ºC    as a static culture

BC Y(%)



Sheet2





البيئات



						cellulose producing bacteria





								f.wt (g/l)		O.D

						DSM		4.7		0.012

						HS		17.018		0.444

						COM		18.7		0.125																																																																		DSM medium						HS medium						COM medium						SEED medium						GAM medium

						SEED		28.4		0.024																														DSM medium						HS medium						COM medium						SEED medium						GAM medium												f.wt (g/l)		 final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D										DSM medium						HS medium						COM medium						SEED medium						GAM medium

						GAM		115		0.632																														f.wt (g/l)		 final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D				Acetobacter xylnium				4.7		6.55		0.012		17.018		4.08		0.444		18.7		4.12		0.125		28.4		4.01		0.024		115		3.66		0.632										f.wt (g/l)		 final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D

																																				Acetobacter xylnium				4.7		6.55		0.012		17.018		4.08		0.444		18.7		4.12		0.125		28.4		4.01		0.024		115		3.66		0.632																																										Acetobacter xylnium				4.7		6.55		0.012		17.018		4.08		0.444		18.7		4.12		0.125		28.4		4.01		0.024		115		3.66		0.632

																																																																								PE  1				24.64		4.74		0.292		14.36		4.27		0.32		53.46		4.46		0.45		50.7		3.52		0.42		58.6		2.19		0.49

																																				PE  1				24.64		4.74		0.292		14.36		4.27		0.32		53.46		4.46		0.45		50.7		3.52		0.42		58.6		2.19		0.49																																										PE  1				24.64		4.74		0.292		14.36		4.27		0.32		53.46		4.46		0.45		50.7		3.52		0.42		58.6		2.19		0.49

																																																																								AP 2				22.92		5.22		0.115		12.52		4.74		0.33		40.7		4.34		0.45		40.8		3.82		0.225		45.6		3.51		0.48

																																				AP 2				22.92		5.22		0.115		12.52		4.74		0.33		40.7		4.34		0.45		40.8		3.82		0.225		45.6		3.51		0.48																																										AP 2				22.92		5.22		0.115		12.52		4.74		0.33		40.7		4.34		0.45		40.8		3.82		0.225		45.6		3.51		0.48

																																																																								PI 3				23.38		5.35		0.186		12.474		3.95		0.265		28.8		3.99		0.161		46.83		3.58		0.185		50.63		3.88		0.411

																																				PI 3				23.38		5.35		0.186		12.474		3.95		0.265		28.8		3.99		0.161		46.83		3.58		0.185		50.63		3.88		0.411																																										PI 3				23.38		5.35		0.186		12.474		3.95		0.265		28.8		3.99		0.161		46.83		3.58		0.185		50.63		3.88		0.411





																																								f.wt (g/l)		O.D																		f.wt (g/l)		O.D																				f.wt (g/l)		O.D

																																				A		DSM		24.64		0.292																DSM		22.92		0.115																		DSM		23.38		0.186

																																						HS		14.36		0.32																HS		12.52		0.33																		HS		12.474		0.265

																																						COM		53.64		0.45																COM		40.7		0.45																		COM		28.8		0.161

																																						SEED		50.7		0.42																SEED		40.8		0.225																		SEED		46.83		0.185

																																						GAM		58.6		0.49																GAM		45.6		0.48																		GAM		58.63		0.411



f.wt (g/l)	DSM	HS	COM	SEED	GAM	4.7	17.018000000000001	18.7	28.4	115	O.D	DSM	HS	COM	SEED	GAM	1.2E-2	0.44400000000000001	0.125	2.4E-2	0.63200000000000001	







f.wt (g/l)	DSM	HS	COM	SEED	GAM	24.64	14.36	53.64	50.7	58.6	O.D	DSM	HS	COM	SEED	GAM	0.29199999999999998	0.32	0.45	0.42	0.49	







f.wt (g/l)	DSM	HS	COM	SEED	GAM	22.92	12.52	40.700000000000003	40.799999999999997	45.6	O.D	DSM	HS	COM	SEED	GAM	0.115	0.33	0.45	0.22500000000000001	0.48	





f.wt (g/l)	DSM	HS	COM	SEED	GAM	23.38	12.474	28.8	46.83	58.63	O.D	DSM	HS	COM	SEED	GAM	0.186	0.26500000000000001	0.161	0.185	0.41099999999999998	







Acetobacter xylnium ATCC 10245

 Isolate (AP 4)



عمر اللقاح



																																												cellulose producing



						INOCULUM AGE  (day)																																						bacteria

												2						3						4						5						6

						1		final pH				2						3						4						5						6

		Acetobacter xylnium				8.828		4.13				12.41						18.67						11.42						9.35						7.8



		PE 5				7.164		4.1				11.22						14.56						8.79						7.51						6.24



		AP 4				6.62		4.04				8.04						13.03						8.54						7.31						6.1



		PI 4				7.88		3.95				9.2						13.43						7.7						7.04						5.09



																																																																1		2		3		4		5		6



																																																												Acetobacter xylnium				0.213		0.234		0.406		0.374		0.28		0.214



																																																												PE 5				0.297		0.28		0.425		0.375		0.315		0.207



																																																												AP 4				0.364		0.277		0.315		0.225		0.057		0.068



																																																												PI 4				0.35		0.271		0.213		0.134		0.118		0.191







						1		1		2		3		4		5		6

		Acetobacter xylnium				4.13		0.213		0.234		0.406		0.374		0.28		0.214



		PE 1				4.1		0.297		0.28		0.425		0.375		0.315		0.207



		AP 2				4.04		0.364		0.277		0.315		0.225		0.057		0.068



		PI 3				3.95		0.35		0.271		0.213		0.134		0.118		0.191





Table (4-2):  Bacterial cellulose production as influenced by inoculum age of Acetobacter xylinum ATCC 10245 and  different cellulose producing isolates  after7 days at 30 ºC  on HS medium 
                      using static  culture       

Acetobacter xylnium	1	2	3	4	5	6	8.8279999999999994	12.41	18.670000000000002	11.42	9.35	7.8	PE 5	1	2	3	4	5	6	7.1639999999999997	11.22	14.56	8.7899999999999991	7.51	6.24	AP 4	1	2	3	4	5	6	6.62	8.0399999999999991	13.03	8.5399999999999991	7.31	6.1	PI 4	1	2	3	4	5	6	7.88	9.1999999999999993	13.43	7.7	7.04	5.09	Acetobacter xylnium	1	2	3	4	5	6	PE 5	1	2	3	4	5	6	AP 4	1	2	3	4	5	6	PI 4	1	2	3	4	5	6	







1	2	3	4	5	6	Acetobacter xylnium	1	2	3	4	5	6	0.21299999999999999	0.23400000000000001	0.40600000000000003	0.374	0.28000000000000003	0.214	Acetobacter xylnium	1	2	3	4	5	6	PE 5	1	2	3	4	5	6	0.29699999999999999	0.28000000000000003	0.42499999999999999	0.375	0.315	0.20699999999999999	PE 5	1	2	3	4	5	6	AP 4	1	2	3	4	5	6	0.36399999999999999	0.27700000000000002	0.315	0.22500000000000001	5.7000000000000002E-2	6.8000000000000005E-2	AP 4	1	2	3	4	5	6	PI 4	1	2	3	4	5	6	0.35	0.27100000000000002	0.21299999999999999	0.13400000000000001	0.11799999999999999	0.191	PI 4	1	2	3	4	5	6	







      

Inoculum age (day)

Cell growth (O.D)



الفواكه







														code 		Media																								No		%

														No		HS		SEED		GAM		COM		DSM		St. dist. Water		SM		SAM		MM		GEM		LGI		W.Y

																1		2		3		4		5		6		7		8		9		10		11		12

										1		 apple		AP 1:5		+		+++		+++		+++		++		_		_		_		_		_		_		_		5		12.82

										2		gauava		GA 7		_		_		_		_		_		_		+		_		_		_		_		_		1		2.56

										3		grape		GR 11		_		_		_		_		_		_		_		+		_		_		_		_		1		2.56

										4		 peach		PE 1:6		+		+++		+++		+++		++		+++		_		_		_		_		_		_		6		15.4

										5		cantaloupe		CA 1,8		_		+		-		_		_		_		_		+		_		_		_		_		2		5.13

										6		pineaple		PI 1:6, 10		++		++		+++		+		+		+		_		_		_		+++		_		_		7		18

										7		orange		OR 1		+		_		_		_		_		_		_		_		_		_		_		_		1		2.56

										8		date		DA 4		_		_		_		+		_		_		_		_		_		_		_		_		1		2.56

										9		yousefi		YO 3,10		_		_		+++		_		_		_		_		_		_		++		_		_		2		5.13

										10		grape fruit		Gr 7		_		_		_		_		_		_		+		_		_		_		_		_		1		2.56

										11		plum		PL 2		_		+		_		_		_		_		_		_		_		_		_		_		1		2.56

										12		 figs		FI 1		++		_		_		_		_		_		_		_		_		_		_		_		1		2.56

										13		  banana		BA 2,9		_		+		_		_		_		-		_		_		+		_		_		_		2		5.13

										14		kiwi		KI 1		++		_		_		_		_		_		_		_		_		_		_		_		1		2.56

										15		kombucha tea		KO 1,4,11,12		+++		_		_		++		_		_		_		_		_		_		++		++		4		10.3

										16		gaga		Ga 1 		_		-		_		_		+		_		_		_		-		_		_		_		1		2.56

										17		strawberry		ST 3		_		-		++		_		_		_		_		_		_		_		_		_		1		2.56

										18		pomegranate		PO 9		_		_		_		_		_		_		_		_		++		_		_		_		1		2.56





 



%	

 apple	gauava	grape	 peach	cantaloupe	pineaple	orange	date	yousefi	grape fruit	plum	 figs	  banana	kiwi	kombucha tea	gaga	strawberry	pomegranate	12.82	2.56	2.56	15.4	5.13	18	2.56	2.56	5.13	2.56	2.56	2.56	5.13	2.56	10.3	2.56	2.56	2.56	No	 apple	gauava	grape	 peach	cantaloupe	pineaple	orange	date	yousefi	grape fruit	plum	 figs	  banana	kiwi	kombucha tea	gaga	strawberry	pomegranate	%	

 apple	gauava	grape	 peach	cantaloupe	pineaple	orange	date	yousefi	grape fruit	plum	 figs	  banana	kiwi	kombucha tea	gaga	strawberry	pomegranate	12.82	2.56	2.56	15.4	5.13	18	2.56	2.56	5.13	2.56	2.56	2.56	5.13	2.56	10.3	2.56	2.56	2.56	





تركير فيتامينات

								                 

								                                                                                                                                                          

								                                            

												O.D		Fresh wt		Dry wt		Yield												O.D		Dry wt		Yield

						  (g/l)								(g/l)		(g/l)		(%)														(g/l)		(%)

										0.0001		0.422		133.3		4.98		33.19		3.34								0.0001		0.396		4.99		33.28



										0.0002		0.686		199.6		6.09		40.67		3.76								0.0002		0.409		5.44		36.28

										(control)																		(control)

										0.0004		0.505		169.19		4.87		32.48		3.27								0.0004		0.607		5.56		37.09



										0.0006		0.455		110.24		3.77		25.13		4.27								0.0006		0.478		5.26		35.7



										0.0008		0.273		92.65		2.2		14.96		4.99								0.0008		0.464		4.55		30.35















Table (4-16) : Effect of different folic acid concentration on bacterial cellulose production   by Acetobacter Xylinum ATCC 10245 grown on GAM medium  after 7 days at 30 ºC using static culture                   


Fresh wt (g/l)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	Dry wt (g/l)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	4.9800000000000004	6.09	4.87	3.77	2.2000000000000002	Yield (%)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	33.19	40.67	32.479999999999997	25.13	14.96	O.D	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	0.42199999999999999	0.68600000000000005	0.505	0.45500000000000002	0.27300000000000002	







O.D	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	0.39600000000000002	0.40899999999999997	0.60699999999999998	0.47799999999999998	0.46400000000000002	Dry wt (g/l)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	4.99	5.44	5.56	5.26	4.55	Yield (%)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	33.28	36.28	37.090000000000003	35.700000000000003	30.35	







Dry wt (g/l)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	4.99	5.44	5.56	5.26	4.55	Yield (%)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	33.28	36.28	37.090000000000003	35.700000000000003	30.35	O.D	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	0.39600000000000002	0.40899999999999997	0.60699999999999998	0.47799999999999998	0.46400000000000002	







  Table (4-17): Effect of different nicotinic acid concentration on bacterial                                                                                                                                                                                                                                                                                                                           cellulose production   by  Komagataeibacter saccharivorans                                                                                                                                                                                                                                                                                                                                                                                                                  LMG 1582 grown on GAM medium  after 7 days at 30 ºC using static culture.                 

Nicotinic  acid  (g/l)

  Fig (4-17): Effect of different nicotinic acid concentration on bacterial                                                                                                                                                                                                                                                                                                                                                
                       cellulose production   by  Komagataeibacter saccharivorans 
                          LMG 1582 grown on GAM medium  after 7 days at 30 ºC using 
                          static culture.                  
                                                                                                                                                                                                                                                                                                                                                                                            

Fig (4-16) : Effect of different folic acid concentration on  
                        bacterial cellulose production   by Acetobacter Xylinum 
                        ATCC 10245 grown on GAM medium  after 7 days at 
                       30 ºC using static culture                   




ph







										O.D		Dry wt		Yield

												(g/l)		(%)

								2		0.13		0.59		3.92



								3		0.667		5.36		35.72



								3.5(control)		0.827		7.08		46.57



								4		0.356		3.35		22.34



								5		0.521		3.28		21.85



								6		0.533		2.74		18.28



								7		0.466		2.5		16.76



								8		0.364		2.26		15.06









								Initial pH		O.D		Dry wt		Yield



												(g/l)		(%)

								2		0.244		1.48		12.27



								3		0.496		5.13		34.18



								3.5(control)		0.804		6.44		42.94



								4		0.541		4.56		30.43



								5		0.377		2.99		19.95



								6		0.317		1.98		13.22



								7		0.334		1.13		10.3



								8		0.209		1.54		7.56







Table (4-20):Effect of different values of initial pH on bacterial cellulose production by  komagataeibacter saccharivorans LMG 1582 grown on GAM medium after 7days at 30 ºC using static culture.                                                         

Dry wt (g/l)	2	3	3.5(control)	4	5	6	7	8	0.59	5.36	7.08	3.35	3.28	2.74	2.5	2.2599999999999998	Yield (%)	2	3	3.5(control)	4	5	6	7	8	3.92	35.72	46.57	22.34	21.85	18.28	16.760000000000002	15.06	O.D	2	3	3.5(control)	4	5	6	7	8	0.13	0.66700000000000004	0.82699999999999996	0.35599999999999998	0.52100000000000002	0.53300000000000003	0.46600000000000003	0.36399999999999999	









Dry wt (g/l)	2	3	3.5(control)	4	5	6	7	8	1.48	5.13	6.44	4.5599999999999996	2.99	1.98	1.1299999999999999	1.54	Yield (%)	2	3	3.5(control)	4	5	6	7	8	12.27	34.18	42.94	30.43	19.95	13.22	10.3	7.56	O.D	2	3	3.5(control)	4	5	6	7	8	0.24399999999999999	0.496	0.80400000000000005	0.54100000000000004	0.377	0.317	0.33400000000000002	0.20899999999999999	







      Table (4-19): Effect of different values of initial pH on bacterial cellulose production by  Acetobacter xylinum ATCC 10245 grown onGAM medium  after 7 days at 30 ºC using static culture.                                           

O.D

D.wt& y(%)

Initial (pH)

Initial (pH)

   Fig (4-20):Effect of different values of initial pH on bacterial cellulose production by 
                    komagataeibacter saccharivorans LMG 1582  grown on GAM medium after
                   7days at 30 ºC using static culture.                                                         

      Fig (4-19): Effect of different values of initial pH on bacterial cellulose  production by 
                        Acetobacter xylinum ATCC 10245 grown  on GAM medium  after 7 days at 30
                       ºC using static culture.                                           



temp







																												O.D

																												O.D		Dry wt		Yield						Temprature

								Temprature		O.D		Dry wt		Yield																(g/l)		(%)

												(g/l)		(%)												25		0.625		6		40.04

								25		0.568		6.12		40.84

																										30(control)		0.802		6.46		43.11

								30(control)		0.833		7.39		94.32

																										35		0.601		3.7		24.67

								35		0.435		3.55		23.7

																										40		0.314		1.25		7.68

								40		0.437		0.59		3.92











      Table (4-21):   :  Effect of different  temperature on bacterial cellulose production by Acetobacter Xylinum ATCC 10245 grown on GAM medium  after 7 days using static culture                                                            

Dry wt (g/l)	25	30(control)	35	40	6.12	7.39	3.55	0.59	Yield (%)	25	30(control)	35	40	40.840000000000003	94.32	23.7	3.92	O.D	25	30(control)	35	40	0.56799999999999995	0.83299999999999996	0.435	0.437	







Dry wt (g/l)	25	30(control)	35	40	6	6.46	3.7	1.25	Yield (%)	25	30(control)	35	40	40.04	43.11	24.67	7.68	O.D	25	30(control)	35	40	0.625	0.80200000000000005	0.60099999999999998	0.314	







Table (4-22):  Effect of different  temperature on bacterial cellulose production by Komagataeibacter saccharivorans LMG 1582 isolate grown on GAM medium  after 7 days using static culture.                                                        

O.D

D.wt&Yield

Table (4-22):  Effect of different  temperature on bacterial cellulose 
                        production by Komagataeibacter saccharivorans  
                        LMG 1582 isolate grown on GAM medium  after 7 
                         days using static culture.                                                        

      Table (4-21): Effect of different  temperature on bacterial 
                            cellulose production by Acetobacter Xylinum 
                           ATCC 10245 grown on GAM medium  after 7
                            days using static culture                                                            



تركيزات كربون



																						                                                                     

																						                                                                                                                                                                                                               

																						                                                                                  

																								O.D		Dry wt		Yield



																										(g/l)		(%)

																Mannitol						5		0.028		1.43		9.55



																(g/l)						10		0.132		1.89		12.65



																						15		0.316		2.86		19.06



																						20		0.005		2.43		16.25













																								O.D		Dry wt		Yield

																		Glucose 

																										(g/l)		(%)

																		(g/l)				5		0.318		2.12		14.17



																						10		0.379		2.68		17.87



																						15		0.46		4.62		30.83



																						20		0.433		3.94		26.29





       Table  (4-7):  efffect of different mannitol concentration on bacterial cellulose  production by Komagataeibacter saccharivorans LMG 1582 isolate  grown on GAM medium after 7 days at 30 ºC   using static culture.

O.D	5	10	15	20	0.318	0.379	0.46	0.433	Dry wt (g/l)	5	10	15	20	2.12	2.68	4.62	3.94	Yield (%)	5	10	15	20	14.17	17.87	30.83	26.29	







O.D	5	10	15	20	2.8000000000000001E-2	0.13200000000000001	0.316	5.0000000000000001E-3	Dry wt (g/l)	5	10	15	20	1.43	1.89	2.86	2.4300000000000002	Yield (%)	5	10	15	20	9.5500000000000007	12.65	19.059999999999999	16.25	







Table  (4-6):  efffect of different glucose concentration on bacterial cellulose  production by Komagataeibacter saccharivorans LMG 1582 isolate  grown on GAM medium after 7 days at 30 ºC   using static culture.



تركيزات النيتروجين 



										yeast extract(g/l)		O.D		BC parameters						final pH

														Fresh wt		Dry wt		Yield

										 :peptone(g/l)				(g/l)		(g/l)		(%)

										(1:5)		0.255		98.55		1.44		9.64		2.82

																												Tryptone		O.D		BC parameters						final pH

										(1:2)		0.345		133.69		3.3		22.05		2.36												Fresh wt		Dry wt		Yield

																												  (g/l)				(g/l)		(g/l)		(%)

										(1:1)		0.445		195.5		4.62		30.85		2.64								4		0.231		71.99		1.23		8.19		3.72

										(control)

										(2:1)		0.341		172.2		3.02		20.13		2.62								6		0.396		160.26		4.02		26.79		3.9

																												(control)

										(5:1)		0.315		160.93		2.55		17.05		2.655								8		0.386		146.71		3.37		22.45		3.08



																												10		0.315		137.91		2.89		19.25		3.18









Table (4-11):   efffect of different tryptone concentration on bacterial cellulose  production by  Komagataeibacter saccharivorans LMG 1582  grown on  GAM medium after 7 days  at 30 ºC using static culture    

Table (4-10):   efffect of different  ratio of yeast extract : peptone on bacterial cellulose  production by Acetobacter xylinum ATCC 10245   grown on  GAM medium after 7 days  at 30 ºC using static culture    


Figure(4-11):   Efffect of different tryptone concentration on bacterial   cellulose  production by 
                        Komagataeibacter saccharivorans LMG 1582  grown on  GAM medium after 7 
                       days  at 30 ºC  using static culture    

Figure (4-10):   Effect of different  ratio of yeast extract : peptone on bacterial 
                        cellulose  production by Acetobacter xylinum ATCC 10245   grown
                        on  GAM medium after 7 days  at 30 ºC using static culture    




خصائص ورق







														Propriety 						Acetobacter xylinum 				Komagataeiobacter saccharivorans 

																				ATCC 10245				LMG 1582

														Mechanical  		Wet tensile strength (Mpa) 				18.75				22.23



																Dry tensile strength (Mpa) 				72.4				90.4



																Wet young’s modulus (Mpa) 				454				388.75



																Dry young’s modulus (Mpa) 				4021				3943.6



																Degree of polymerization(DP) 				2181				2891



																Water absorption capacity(%)				90.07				80.29



														Optical 		Brightness(%) 				24.4				46.5



																Opacity(%)				61.2				77.8





Table (4-28): Mechanical and Optical properities of paper sheet prepared from Acetobacter and     Komgataeibacter cellulose.



vitamines













										VITAMINES		O.D

														Dry wt		Yield

										(0.0002g/l)				(g/l)		(%)

										Control		0.564		4.59		30.63



										Calcium pantothenate		0.589		5.39		35.94



										P-aminobenzoic acid		0.599		5.76		38.43



										Pyridoxin		0.571		5.24		34.98



										riboflavine		0.542		5.62		37.47



										biotin		0.468		4.78		31.91



										folic acid		0.434		4.3		28.71



										nicotinic acid		0.686		6.14		40.92

















										VITAMINES		O.D

														Dry wt		Yield

										(0.0002g/l)				(g/l)		(%)

										Control		0.309		4.37		29.1479



										Calcium pantothenate		0.393		4.07		27.1469



										P-aminobenzoic acid		0.376		3.82		25.4794



										Pyridoxin		0.385		4.37		29.1479



										riboflavine		0.376		3.5		23.345



										biotin		0.339		4.83		32.2161



										folic acid		0.454		5.42		36.1514



										nicotinic acid		0.267		3.97		26.4799





 Table (4-15): Effect of different vitamin concentration on bacterial cellulose  production by  Komagataeibacter saccharivorans LMG 1582 grown on GAM medium  after 7 days at 30º C using static culture                                                                                                                                       

  Table (4-14):  Effect of different vitamin concentration on bacterial  cellulose  production by   Acetobacter xylinum ATCC 10245 grown on GAM medium  after 7 days at 30º C using static  culture
        



aeration





								culture				O.D		BC parameters						final pH

														Fresh wt		Dry wt		Yield

														(g/l)		(g/l)		(%)

								A.xylinum		shaking		0.228		48.74		2.311		15.41		2.89



										static		0.801		205.29		6.42		42.82		2.63



								K.saccharivorans		shaking		0.447		85.75		3.3		22.01		3.79



										static		0.822		224		7.1		47.35		3.77





Table( 4-23): Effect of aeration on BC production by Acetobacter  xylinum 
                       ATCC 10245 and komagataeibacter saccharivorans LMG 
                       1582 grown on GAM  after 7 days at 30º C as a static and 
                        shaking cultures.




مولاس



				Treatment

										code										final pH

										code		O.D		Fresh wt		Dry wt		Yield

														(g/l)

								molasse+N source+		TI		0.999		280.6		12.43		82.879		3.73

								ethanol+acetic acid

								molasse+ ethanol+		T2		0.972		245.2		10.12		67.5		3.74

								acetic acid

								molasse+N source		T3		0.799		194.1		5.28		35.22		3.79



								molasse		T4		0.511		157.1		3.54		23.59		4.87



								modified GAM medium 		T		0.842		228		7.023		46.84		3.76





												O.D		Fresh wt		Dry wt		Yield

														(g/l)

								molasse+N source+		TI		0.832		232.04		8.16		54.42		2.64

								ethanol+acetic acid

								molasse+ ethanol+		T2		0.769		197.06		6.03		40.25		3.27

								acetic acid

								molasse+N source		T3		0.407		105.96		5		33.36		3.7



								molasse		T4		0.199		88.19		3.46		23,07		3.54



								modified GAM medium 				0.804		202.65		6.35		42.38		2.74





Table (4-27): production of bacterial cellulose by  komagataeibacter saccharivorans   
                       LMG 1582  using molasses as a sole carbon source on GAM medium after 
                       7 days at 30 ºC using static culture.


code	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	Fresh wt (g/l)	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	Dry wt	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	12.43	10.119999999999999	5.28	3.54	7.0229999999999997	Yield	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	82.879000000000005	67.5	35.22	23.59	46.84	O.D	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	0.999	0.97199999999999998	0.79900000000000004	0.51100000000000001	0.84199999999999997	









Fresh wt (g/l)	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	Dry wt	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	8.16	6.03	5	3.46	6.35	Yield	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	54.42	40.25	33.36	0	42.38	O.D	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	0.83199999999999996	0.76900000000000002	0.40699999999999997	0.19900000000000001	0.80400000000000005	









Table (4-26): production of bacterial cellulose by Acetobacter xylinum  ATCC  10245    
                      using molasses as a sole carbon source on GAM medium after 7 days at 30 ºC  
                      using static culture

Figure (4-27): production of bacterial cellulose by  komagataeibacter saccharivorans   
                       LMG 1582  using molasses as a sole carbon source on GAM medium after 
                       7 days at 30 ºC using static culture.


O.D

Figure (4-26): production of bacterial cellulose by Acetobacter xylinum  ATCC  
                     10245 using molasses as a sole carbon source on GAM medium after
                     7 days at 30 ºC using static culture



Sheet1



								Description																				Ident				Accession



								Komagataiebacter saccharivorans strain LMG 1582 16S ribosomal RNA, compelete sequence																				97%				NR 108135.1



								Gluconacetobacter nataicole strain LMG 1536  16S ribosomal RNA gene,,partial sequence																				96%				NR 041012.1



								Gluconacetobacter swingsii strain DST GL01  16S ribosomal RNA gene,,partial sequence																				96%				NR 0412762.1



								Komagataiebacter europaeus strain DSE 11 16S ribosomal RNA gene,,partial sequence																				95%				NR 026513.1



								Gluconacetobacter xylinus strain  NCIB 11664  16S ribosomal RNA gene,,partial sequence																				95%				NR 036787.1



								Gluconacetobacter oboediens strain LTH 2460  16S ribosomal RNA gene,,partial sequence																				95%				NR 041295.1



								Gluconacetobacter rhaeticus strain  DST GL02  16S ribosomal RNA gene,,partial sequence																				95%				NR 042763.1



								Komagataiebacter intermedius  strain TF2  ribosomal RNA gene,compelete sequence																				95%				NR 026435.1



								Gluconacetobacter xylinus NBRC 3288 strain NBRC 3288  16S ribosomal RNA, compelete sequence																				95%				NR 074338.1



								Gluconacetobacte entanii strain LTH1560 16S ribosomal RNA gene,,partial sequence																				95%				NR 028909.1



								Gluconacetobacte kombuchae strain RG 3 16S ribosomal RNA gene,,partial sequence																				95%				NR 043112.1



								Komagataiebacter hansenii NCIB 8746 16S ribosomal RNA gene,,partial sequence																				95%				NR 026133.1
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Chart1



A.xylinum

O.D	d

c

b



a

c



0	1	3	5	7	0.20399999999999999	0.23799999999999999	0.41799999999999998	0.45200000000000001	0.245	Dry wt	d

b

c

a

e



0	1	3	5	7	2.09	2.6	2.5299999999999998	2.88	2.06	Yield	0	1	3	5	7	13.96	16.89	16.86	19.2	13.77	Ethanol(ml/I)



B.C D.Wt(g/I)&

O.D/ 620 nm



Yield (%)







c





				Carbon Source

								O.D		BC 										O.D		BC 

										Dry wt		Yield										Dry wt		Yield

						Glucose		0.458		4.6		30.67						Glucose		0.209		1.45		9.68

						(control)												(control)

						Maltose		0.427		3.64		24.25						Maltose		0.109		1.55		10.34



						Sucrose		0.346		3.53		23.55						Sucrose		0.247		1.73		11.54



						Mannose		0.143		2.3		15.38						Mannose		0.169		0.75		5



						Fructose		0.355		3.65		24.36						Fructose		0.118		1.41		9.4



						Galactose		0.095		2.56		17.07						Galactose		0.156		0.517		3.45



						Starch		0.497		3.63		24.25						Starch		0.266		1.89		12.6



						Mannitol		0.25		3.52		23.51						Mannitol		0.32		2.88		19.19



						Glycerol		0.34		2.8		18.69						Glycerol		0.14		1.08		7.2









BC  Dry wt	Glucose	(control)	Maltose	Sucrose	Mannose	Fructose	Galactose	Starch	Mannitol	Glycerol	1.45	1.55	1.73	0.75	1.41	0.51700000000000002	1.89	2.88	1.08	BC  Yield	Glucose	(control)	Maltose	Sucrose	Mannose	Fructose	Galactose	Starch	Mannitol	Glycerol	9.68	10.34	11.54	5	9.4	3.45	12.6	19.190000000000001	7.2	O.D	Glucose	(control)	Maltose	Sucrose	Mannose	Fructose	Galactose	Starch	Mannitol	Glycerol	0.20899999999999999	0.109	0.247	0.16900000000000001	0.11799999999999999	0.156	0.26600000000000001	0.32	0.14000000000000001	







BC  Dry wt	Glucose	(control)	Maltose	Sucrose	Mannose	Fructose	Galactose	Starch	Mannitol	Glycerol	4.5999999999999996	3.64	3.53	2.2999999999999998	3.65	2.56	3.63	3.52	2.8	BC  Yield	Glucose	(control)	Maltose	Sucrose	Mannose	Fructose	Galactose	Starch	Mannitol	Glycerol	30.67	24.25	23.55	15.38	24.36	17.07	24.25	23.51	18.690000000000001	O.D	Glucose	(control)	Maltose	Sucrose	Mannose	Fructose	Galactose	Starch	Mannitol	Glycerol	0.45800000000000002	0.42699999999999999	0.34599999999999997	0.14299999999999999	0.35499999999999998	9.5000000000000001E-2	0.497	0.25	0.34	







.



n







		Nitrogen Source						O.D		Dry wt		Yield						O.D		Dry wt		Yield		Nitrogen Source



																				(g/l)		(%)

						Beef extract		0.157		0.25		1.66				Beef extract		0.286		1.62		10.81



						Yeast extract		0.428		3.23		21.54				Yeast extract		0.227		3.22		21.48



						Peptone		0.195		1.29		8.6				Peptone		0.165		1.04		6.93



						Tryptone		0.335		2.45		16.34				Tryptone		0.395		4.05		27.01



						Casien		0.321		2.35		15.6				Casien		0.295		3.33		22.2



						Urea		0.159		0.66		4.4				Urea		0.035		0.39		2.6



						Ammonium sulphate		0.033		0.17		1.13				Ammonium sulphate		0.178		1.46		9.73



						Ammonium chloride		0.114		0.21		1.37				Ammonium chloride		0.078		0.79		5.26



						Potassium nitrate		0.128		0.27		0.77				Potassium nitrate		0.054		0.24		1.6



						Ammonium nitrate		0.123		0.116		1.75				Ammonium nitrate		0.097		0.26		1.73



						Yeast extract&Peptone(control)		0.447		4.59		30.62				Yeast extract&Peptone		0.136		2.42		16.14

																(control)

						Yeast extract& tryptone		0.428		4.09		27.28				Yeast extract& tryptone		0.216		2.91		19.41



						Yeast extractt& casien		0.293		1.83		12.21				Yeast extractt& casien		0.278		3.31		22.08





















Dry wt (g/l)	Beef extract	Yeast extract	Peptone	Tryptone	Casien	Urea	Ammonium sulphate	Ammonium chloride	Potassium nitrate	Ammonium nitrate	Yeast extract	&	Peptone	(control)	Yeast extract	&	 tryptone	Yeast extractt	&	 casien	1.62	3.22	1.04	4.05	3.33	0.39	1.46	0.79	0.24	0.26	2.42	2.91	3.31	Yield (%)	Beef extract	Yeast extract	Peptone	Tryptone	Casien	Urea	Ammonium sulphate	Ammonium chloride	Potassium nitrate	Ammonium nitrate	Yeast extract	&	Peptone	(control)	Yeast extract	&	 tryptone	Yeast extractt	&	 casien	10.81	21.48	6.93	27.01	22.2	2.6	9.73	5.26	1.6	1.73	16.14	19.41	22.08	O.D	Beef extract	Yeast extract	Peptone	Tryptone	Casien	Urea	Ammonium sulphate	Ammonium chloride	Potassium nitrate	Ammonium nitrate	Yeast extract	&	Peptone	(control)	Yeast extract	&	 tryptone	Yeast extractt	&	 casien	0.28599999999999998	0.22700000000000001	0.16500000000000001	0.39500000000000002	0.29499999999999998	3.5000000000000003E-2	0.17799999999999999	7.8E-2	5.3999999999999999E-2	9.7000000000000003E-2	0.13600000000000001	0.216	0.27800000000000002	









Dry wt	Beef extract	Yeast extract	Peptone	Tryptone	Casien	Urea	Ammonium sulphate	Ammonium chloride	Potassium nitrate	Ammonium nitrate	Yeast extract	&	Peptone(control)	Yeast extract	&	 tryptone	Yeast extractt	&	 casien	0.25	3.23	1.29	2.4500000000000002	2.35	0.66	0.17	0.21	0.27	0.11600000000000001	4.59	4.09	1.83	Yield	Beef extract	Yeast extract	Peptone	Tryptone	Casien	Urea	Ammonium sulphate	Ammonium chloride	Potassium nitrate	Ammonium nitrate	Yeast extract	&	Peptone(control)	Yeast extract	&	 tryptone	Yeast extractt	&	 casien	1.66	21.54	8.6	16.34	15.6	4.4000000000000004	1.1299999999999999	1.37	0.77	1.75	30.62	27.28	12.21	O.D	Beef extract	Yeast extract	Peptone	Tryptone	Casien	Urea	Ammonium sulphate	Ammonium chloride	Potassium nitrate	Ammonium nitrate	Yeast extract	&	Peptone(control)	Yeast extract	&	 tryptone	Yeast extractt	&	 casien	0.157	0.42799999999999999	0.19500000000000001	0.33500000000000002	0.32100000000000001	0.159	3.3000000000000002E-2	0.114	0.128	0.123	0.44700000000000001	0.42799999999999999	0.29299999999999998	









Table (4-8): Effect of different Nitrogen sources on bacterial cellulose production  by Acetobacter  xylinum  ATCC 10245 grown on  GAM medium   after  7 days  at 30 ºC using static culture. 


Table (4-9): Effect of different Nitrogen sources on bacterial cellulose production by Komagataeibacter saccharivorans LMG 1582  grown on  GAM medium   after  7 days  at 30 ºC using static culture. 


Table (4-8): Effect of different Nitrogen sources on bacterial cellulose production  by
                     Acetobacter  xylinum  ATCC 10245 grown on  GAM medium   after  7 days  at  
                    30 ºC using static culture. 


Table (4-9): Effect of different Nitrogen sources on bacterial cellulose production by  
                     Komagataeibacter saccharivorans LMG 1582  grown on  GAM medium   after
                    7days  at 30 ºC using static culture. 


Nitrogen sources   



salt









		SALTS(g+A28/100ml)						O.D		Dry wt		Yield										O.D		Dry wt		Yield





						Control		0.607		5.53		36.89								Control		0.664		6.05		40.35



						MgSO4.7H2O (0.01)		0.611		5.61		37.42								MgSO4.7H2O (0.01)		0.679		6.41		42.75



						CaCl2.2H2O (0.01)		0.666		5.83		38.89								CaCl2.2H2O (0.01)		0.856		7.053		47.04



						NaCl (0.01)		0.805		6.391		42.63								NaCl (0.01)		0.681		6.33		42.22



						FeSO4.7H2O (0.0005)		0.67		5.69		38								FeSO4.7H2O (0.0005)		0.652		6.09		40.62



						H3BO3 (0.0003)		0.613		5.62		37.49								H3BO3 (0.0003)		0.675		6.23		41.55



















Table (4-18): Effect of different  mineral  salts  on bacterial cellulose  production by Acetobacter xylinum ATCC 10245 and Komagataeibacter saccharivorans LMG 1582 grown on  GAM medium  after  7 days at 30 ºC  using static culture .                                                                                          

Dry wt	Control	MgSO4.7H2O (0.01)	CaCl2.2H2O (0.01)	NaCl (0.01)	FeSO4.7H2O (0.0005)	H3BO3 (0.0003)	5.53	5.61	5.83	6.391	5.69	5.62	Yield	Control	MgSO4.7H2O (0.01)	CaCl2.2H2O (0.01)	NaCl (0.01)	FeSO4.7H2O (0.0005)	H3BO3 (0.0003)	36.89	37.42	38.89	42.63	38	37.49	O.D	Control	MgSO4.7H2O (0.01)	CaCl2.2H2O (0.01)	NaCl (0.01)	FeSO4.7H2O (0.0005)	H3BO3 (0.0003)	0.60699999999999998	0.61099999999999999	0.66600000000000004	0.80500000000000005	0.67	0.61299999999999999	









Dry wt	Control	MgSO4.7H2O (0.01)	CaCl2.2H2O (0.01)	NaCl (0.01)	FeSO4.7H2O (0.0005)	H3BO3 (0.0003)	6.05	6.41	7.0529999999999999	6.33	6.09	6.23	Yield	Control	MgSO4.7H2O (0.01)	CaCl2.2H2O (0.01)	NaCl (0.01)	FeSO4.7H2O (0.0005)	H3BO3 (0.0003)	40.35	42.75	47.04	42.22	40.619999999999997	41.55	O.D	Control	MgSO4.7H2O (0.01)	CaCl2.2H2O (0.01)	NaCl (0.01)	FeSO4.7H2O (0.0005)	H3BO3 (0.0003)	0.66400000000000003	0.67900000000000005	0.85599999999999998	0.68100000000000005	0.65200000000000002	0.67500000000000004	







Salts (g/100 ml) 

Acetobacter xylinum ATCC 10245 



a.a







										O.D		Dry wt		Yield												O.D		Dry wt		Yield



								0		0.262		3.67		24.47										0		0.426		3.93		26.21



								1		0.305		3.43		22.87										1		0.416		3.63		24.21



								2		0.295		3.61		24.07										2		0.491		5.25		35.02



								3		0.453		4.63		30.88										3		0.402		4.98		33.22



								4		0.27		2.72		18.14										4		0.246		3.84		25.61





Table (4-13): Effect of different Acetic acid on bacterial cellulose production  by Acetobacter xylinum  ATCC 10245 and  Komagataeibacter saccharivorans LMG 1582  grown on GAM medium  after  7 days  at 30 ºC using static culture.

Dry wt	0	1	2	3	4	3.67	3.43	3.61	4.63	2.72	Yield	0	1	2	3	4	24.47	22.87	24.07	30.88	18.14	O.D	0	1	2	3	4	0.26200000000000001	0.30499999999999999	0.29499999999999998	0.45300000000000001	0.27	





Dry wt	0	1	2	3	4	3.93	3.63	5.25	4.9800000000000004	3.84	Yield	0	1	2	3	4	26.21	24.21	35.020000000000003	33.22	25.61	O.D	0	1	2	3	4	0.42599999999999999	0.41599999999999998	0.49099999999999999	0.40200000000000002	0.246	







K. saccharivorans 

O.D	0	1	2	3	4	0.42599999999999999	0.41599999999999998	0.49099999999999999	0.40200000000000002	0.246	Dry wt	0	1	2	3	4	3.93	3.63	5.25	4.9800000000000004	3.84	Yield	0	1	2	3	4	26.21	24.21	35.020000000000003	33.22	25.61	







A. xylinum

O.D	d

b

c

a

d



0	1	2	3	4	0.26200000000000001	0.30499999999999999	0.29499999999999998	0.45300000000000001	0.27	Dry wt	b

d

c

a

e



0	1	2	3	4	3.67	3.43	3.61	4.63	2.72	Yield	0	1	2	3	4	24.47	22.87	24.07	30.88	18.14	Acetic acid (ml/l)





yiled (%) 



Acetic Acid

Acetic Acid

O.D



ethanol







												O.D		Dry wt		Yield						O.D		Dry wt		Yield

										0		0.204		2.09		13.96				0		0.192		2.25		15.01



										1		0.238		2.6		16.89				1		0.314		3.32		22.14



										3		0.418		2.53		16.86				3		0.339		3		20.01



										5		0.452		2.88		19.2				5		0.315		3.88		25.88



										7		0.245		2.06		13.77				7		0.429		4.89		32.62





 Table (4-12):  Effect of different ethanol concentration on bacterial cellulose production  by Acetobacter Xylinum   ATCC 10245 and  Komagataeibacter saccharivorans LMG 1582 grown  on GAM medium  after 7 days at 30 º C using static culture. 

Dry wt	0	1	3	5	7	2.09	2.6	2.5299999999999998	2.88	2.06	Yield	0	1	3	5	7	13.96	16.89	16.86	19.2	13.77	O.D	0	1	3	5	7	0.20399999999999999	0.23799999999999999	0.41799999999999998	0.45200000000000001	0.245	







Dry wt	0	1	3	5	7	2.25	3.32	3	3.88	4.8899999999999997	Yield	0	1	3	5	7	15.01	22.14	20.010000000000002	25.88	32.619999999999997	O.D	0	1	3	5	7	0.192	0.314	0.33900000000000002	0.315	0.42899999999999999	







A.xylinum

O.D	d

c

b

a

c



0	1	3	5	7	0.20399999999999999	0.23799999999999999	0.41799999999999998	0.45200000000000001	0.245	Dry wt	d

b



c

a

e



0	1	3	5	7	2.09	2.6	2.5299999999999998	2.88	2.06	Yield	0	1	3	5	7	13.96	16.89	16.86	19.2	13.77	Ethanol(ml/I)



B.C D.Wt(g/I)&

O.D/ 620 nm



Yield (%)





K.saccharivorans

O.D	d

c

b

c

a



0	1	3	5	7	0.192	0.314	0.33900000000000002	0.315	0.42899999999999999	Dry wt	e

d

c

b

a



0	1	3	5	7	2.25	3.32	3	3.88	4.8899999999999997	Yield	0	1	3	5	7	15.01	22.14	20.010000000000002	25.88	32.619999999999997	Ethanol (ml/l) 



B.C  D.wt (g/l)&                                                                      O.D/620nm



Yield (%)





A.xylinum

O.D	d

c

b



a

c



0	1	3	5	7	0.20399999999999999	0.23799999999999999	0.41799999999999998	0.45200000000000001	0.245	Dry wt	d

b

c

a

e



0	1	3	5	7	2.09	2.6	2.5299999999999998	2.88	2.06	Yield	0	1	3	5	7	13.96	16.89	16.86	19.2	13.77	Ethanol(ml/I)



B.C D.Wt(g/I)&

O.D/ 620 nm



Yield (%)





 Figure (4-12):  Effect of different ethanol concentration on bacterial cellulose production  by Acetobacter Xylinum   ATCC 10245 and  Komagataeibacter 
                        saccharivorans LMG 1582 grown  on GAM medium  after 7 days at 30 º C using static culture. 

D.wt(g/l) &Y(%)

O.D



استهلاك سكر 





												O.D		Glucose 				Dry wt		Pro		yield				 Final pH										Time 		O.D		Glucose 		BC parameters										 Final pH

														consumed		Fresh wt								c.c%												in hrs				consumed		Fresh wt		Dry wt		Pro		yield		c.c%

																g/l		 ( g/l )		(g/l/hrs)		(%)																				g/l		 ( g/l )		g/l/hrs		(%)

										24		0.205		0.782		25.04		1.02		0.0425		6.8034		130.4347826087		3.5										24		0.307		0.782		34.96		1.748		0.0728333333		11.65916		223.5294117647		3.5



										48		0.294		1.08		33.69		1.25		0.0260416667		8.3375		115.7407407407		3.4										48		0.321		1.431		41.04		2.052		0.04275		13.68684		143.3962264151		3.49



										72		0.364		1.16		71.6		1.49		0.0206944444		9.9383		128.4482758621		3.31										72		0.405		2.891		92.45		4.13		0.0573611111		27.5471		142.8571428571		3.37



										84		0.428		1.52		80.35		1.875		0.0223214286		12.50625		123.3552631579		3.26										84		0.466		3.363		98.38		4.63		0.0551190476		30.8821		137.6746952126		3.39



										96		0.492		1.9		89.1		2.26		0.0235416667		15.0742		118.9473684211		3.11										96		0.528		4.189		104.3		5.12		0.0533333333		34.1504		122.2248746718		3.48



										106		0.505		3.67		103.55		3.47		0.0327358491		23.1449		94.5504087193		3										106		0.611		4.852		126.4		5.41		0.0510377358		36.0847		111.5004122012		3.49



										120		0.518		3.99		118		4.66		0.038		31.0822		116.7919799499		2.81										120		0.694		5.443		148.5		5.69		0.0474166667		37.9523		104.5379386368		3.48



										130		0.589		4.76		132.5		5.33		0.041		35.5511		111.974789916		2.62										130		0.76		6.254		161.7		6.22		0.0478461538		41.4874		99.4563479373		3.47



										144		0.661		5.708		147		5.98		0.0415		39.8866		104.7652417659		2.6										144		0.827		6.874		174.9		6.76		0.0469444444		45.0892		98.3415769566		3.46



										154		0.732		5.844		176		6.185		0.04		41.25395		105.8350444901		2.59										154		0.834		7.228		201		6.97		0.0452597403		46.4899		96.4305478694		3.41



										168		0.804		6.003		205		6.39		0.0380357143		42.6213		106.4467766117		2.57										168		0.841		8.486		227.1		7.17		0.0426785714		47.8239		84.4921046429		3.34

																																				(control)

										178		0.807		6.77		222		6.915		0.0388483146		46.12305		102.1418020679		2.56										178		0.854		8.717		241.5		7.45		0.0418539326		49.6915		85.4651829758		3.44



										192		0.814		7.86		239		7.44		0.03875		49.6248		94.6564885496		2.55										192		0.857		8.953		255.9		7.73		0.0402604167		51.5591		86.3397743773		3.5



										216		0.836		8.55		246		8.43		0.039		56.2281		98.5964912281		2.6										216		0.861		9.897		287.5		8.29		0.0383796296		55.2943		83.7627563908		3.53



										240		0.849		9.16		271		9.36		0.039		62.4312		102.1834061135		2.6										240		0.867		10.118		308.4		8.99		0.0374583333		59.9633		88.8515516901		3.56



										264		0.853		9.32		318		10.08		0.0381818182		67.2336		108.1545064378		2.56										264		0.868		10.738		314.8		9.56		0.0362121212		63.7652		89.0296144533		3.64



										288		0.858		9.63		320		10.46		0.0363194444		69.7682		108.6188992731		2.51										288		0.908		11.343		329.5		10.05		0.0348958333		67.0335		88.600899233		3.69



										312		0.893		10		343		10.87		0.0348397436		72.5029		108.7		2.57										312		0.928		11.461		335.1		11.01		0.0352884615		73.4367		96.0649158014		3.69



										336		0.911		10.767		377		11.11		0.0330654762		74.1037		103.1856598867		2.59										336		0.954		11.534		391.5		12.61		0.0375297619		84.1087		109.3289405237		4.12



										360		0.928		10.944		376		10.02		0.0278333333		66.8334		91.5570175439		2.62										360		0.813		11.638		380		11.29		0.0313611111		75.3043		97.0097954975		4.1



										384		0.892		11.01		372		9.49		0.0247135417		63.2983		86.1943687557		2.55										384		0.799		11.72		368.3		11.22		0.02921875		74.8374		95.7337883959		4.11



										408		0.738		11.25		368		8.37		0.0205147059		55.8279		74.4		2.54										408		0.772		11.74		360		11.06		0.0271078431		73.7702		94.2078364566		3.86







 Table ( 4-24):  Biological activity of   Acetobacter Xylinum ATCC 10245                                    for                       BC production on  modified  GAM  during 17 days  of incubation period   at 30  ºC    as a static culture


O.D	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	Glucose  consumed	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	0.78200000000000003	1.08	1.1599999999999999	1.52	1.9	3.67	3.99	4.76	5.7080000000000002	5.8440000000000003	6.0030000000000001	6.77	7.86	8.5500000000000007	9.16	9.32	9.6300000000000008	10	10.766999999999999	10.944000000000001	11.01	11.25	Glucose  Fresh wt g/l	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	Dry wt  ( g/l )	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	





O.D	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	





O.D	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	Glucose  consumed	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	0.78200000000000003	1.08	1.1599999999999999	1.52	1.9	3.67	3.99	4.76	5.7080000000000002	5.8440000000000003	6.0030000000000001	6.77	7.86	8.5500000000000007	9.16	9.32	9.6300000000000008	10	10.766999999999999	10.944000000000001	11.01	11.25	Glucose  Fresh wt g/l	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	Dry wt  ( g/l )	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	yield (%)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	6.8033999999999999	8.3375000000000004	9.9382999999999999	12.50625	15.074199999999998	23.1449	31.0822	35.551099999999998	39.886600000000001	41.253949999999996	42.621299999999998	46.123049999999999	49.6248	56.228099999999998	62.431199999999997	67.233599999999996	69.768200000000007	72.502899999999997	74.103699999999989	66.833399999999997	63.298299999999998	55.827899999999993	Pro (g/l/hrs)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	







Table ( 4-25) :  Biological activity of Komagataeibacter saccharivorans  LMG 1582                                     for                       BC production on  modified GAM  during 17 days  of incubation period   at 30  ºC    as a static culture

BC Y(%)



Sheet2





البيئات



						cellulose producing bacteria





								f.wt (g/l)		O.D

						DSM		4.7		0.012

						HS		17.018		0.444

						COM		18.7		0.125																																																																		DSM medium						HS medium						COM medium						SEED medium						GAM medium

						SEED		28.4		0.024																														DSM medium						HS medium						COM medium						SEED medium						GAM medium												f.wt (g/l)		 final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D										DSM medium						HS medium						COM medium						SEED medium						GAM medium

						GAM		115		0.632																														f.wt (g/l)		 final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D				Acetobacter xylnium				4.7		6.55		0.012		17.018		4.08		0.444		18.7		4.12		0.125		28.4		4.01		0.024		115		3.66		0.632										f.wt (g/l)		 final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D

																																				Acetobacter xylnium				4.7		6.55		0.012		17.018		4.08		0.444		18.7		4.12		0.125		28.4		4.01		0.024		115		3.66		0.632																																										Acetobacter xylnium				4.7		6.55		0.012		17.018		4.08		0.444		18.7		4.12		0.125		28.4		4.01		0.024		115		3.66		0.632

																																																																								PE  1				24.64		4.74		0.292		14.36		4.27		0.32		53.46		4.46		0.45		50.7		3.52		0.42		58.6		2.19		0.49

																																				PE  1				24.64		4.74		0.292		14.36		4.27		0.32		53.46		4.46		0.45		50.7		3.52		0.42		58.6		2.19		0.49																																										PE  1				24.64		4.74		0.292		14.36		4.27		0.32		53.46		4.46		0.45		50.7		3.52		0.42		58.6		2.19		0.49

																																																																								AP 2				22.92		5.22		0.115		12.52		4.74		0.33		40.7		4.34		0.45		40.8		3.82		0.225		45.6		3.51		0.48

																																				AP 2				22.92		5.22		0.115		12.52		4.74		0.33		40.7		4.34		0.45		40.8		3.82		0.225		45.6		3.51		0.48																																										AP 2				22.92		5.22		0.115		12.52		4.74		0.33		40.7		4.34		0.45		40.8		3.82		0.225		45.6		3.51		0.48

																																																																								PI 3				23.38		5.35		0.186		12.474		3.95		0.265		28.8		3.99		0.161		46.83		3.58		0.185		50.63		3.88		0.411

																																				PI 3				23.38		5.35		0.186		12.474		3.95		0.265		28.8		3.99		0.161		46.83		3.58		0.185		50.63		3.88		0.411																																										PI 3				23.38		5.35		0.186		12.474		3.95		0.265		28.8		3.99		0.161		46.83		3.58		0.185		50.63		3.88		0.411





																																								f.wt (g/l)		O.D																		f.wt (g/l)		O.D																				f.wt (g/l)		O.D

																																				A		DSM		24.64		0.292																DSM		22.92		0.115																		DSM		23.38		0.186

																																						HS		14.36		0.32																HS		12.52		0.33																		HS		12.474		0.265

																																						COM		53.64		0.45																COM		40.7		0.45																		COM		28.8		0.161

																																						SEED		50.7		0.42																SEED		40.8		0.225																		SEED		46.83		0.185

																																						GAM		58.6		0.49																GAM		45.6		0.48																		GAM		58.63		0.411



f.wt (g/l)	DSM	HS	COM	SEED	GAM	4.7	17.018000000000001	18.7	28.4	115	O.D	DSM	HS	COM	SEED	GAM	1.2E-2	0.44400000000000001	0.125	2.4E-2	0.63200000000000001	







f.wt (g/l)	DSM	HS	COM	SEED	GAM	24.64	14.36	53.64	50.7	58.6	O.D	DSM	HS	COM	SEED	GAM	0.29199999999999998	0.32	0.45	0.42	0.49	







f.wt (g/l)	DSM	HS	COM	SEED	GAM	22.92	12.52	40.700000000000003	40.799999999999997	45.6	O.D	DSM	HS	COM	SEED	GAM	0.115	0.33	0.45	0.22500000000000001	0.48	





f.wt (g/l)	DSM	HS	COM	SEED	GAM	23.38	12.474	28.8	46.83	58.63	O.D	DSM	HS	COM	SEED	GAM	0.186	0.26500000000000001	0.161	0.185	0.41099999999999998	







Acetobacter xylnium ATCC 10245

 Isolate (AP 4)



عمر اللقاح



																																												cellulose producing



						INOCULUM AGE  (day)																																						bacteria

												2						3						4						5						6

						1		final pH				2						3						4						5						6

		Acetobacter xylnium				8.828		4.13				12.41						18.67						11.42						9.35						7.8



		PE 5				7.164		4.1				11.22						14.56						8.79						7.51						6.24



		AP 4				6.62		4.04				8.04						13.03						8.54						7.31						6.1



		PI 4				7.88		3.95				9.2						13.43						7.7						7.04						5.09



																																																																1		2		3		4		5		6



																																																												Acetobacter xylnium				0.213		0.234		0.406		0.374		0.28		0.214



																																																												PE 5				0.297		0.28		0.425		0.375		0.315		0.207



																																																												AP 4				0.364		0.277		0.315		0.225		0.057		0.068



																																																												PI 4				0.35		0.271		0.213		0.134		0.118		0.191







						1		1		2		3		4		5		6

		Acetobacter xylnium				4.13		0.213		0.234		0.406		0.374		0.28		0.214



		PE 1				4.1		0.297		0.28		0.425		0.375		0.315		0.207



		AP 2				4.04		0.364		0.277		0.315		0.225		0.057		0.068



		PI 3				3.95		0.35		0.271		0.213		0.134		0.118		0.191





Table (4-2):  Bacterial cellulose production as influenced by inoculum age of Acetobacter xylinum ATCC 10245 and  different cellulose producing isolates  after7 days at 30 ºC  on HS medium 
                      using static  culture       

Acetobacter xylnium	1	2	3	4	5	6	8.8279999999999994	12.41	18.670000000000002	11.42	9.35	7.8	PE 5	1	2	3	4	5	6	7.1639999999999997	11.22	14.56	8.7899999999999991	7.51	6.24	AP 4	1	2	3	4	5	6	6.62	8.0399999999999991	13.03	8.5399999999999991	7.31	6.1	PI 4	1	2	3	4	5	6	7.88	9.1999999999999993	13.43	7.7	7.04	5.09	Acetobacter xylnium	1	2	3	4	5	6	PE 5	1	2	3	4	5	6	AP 4	1	2	3	4	5	6	PI 4	1	2	3	4	5	6	







1	2	3	4	5	6	Acetobacter xylnium	1	2	3	4	5	6	0.21299999999999999	0.23400000000000001	0.40600000000000003	0.374	0.28000000000000003	0.214	Acetobacter xylnium	1	2	3	4	5	6	PE 5	1	2	3	4	5	6	0.29699999999999999	0.28000000000000003	0.42499999999999999	0.375	0.315	0.20699999999999999	PE 5	1	2	3	4	5	6	AP 4	1	2	3	4	5	6	0.36399999999999999	0.27700000000000002	0.315	0.22500000000000001	5.7000000000000002E-2	6.8000000000000005E-2	AP 4	1	2	3	4	5	6	PI 4	1	2	3	4	5	6	0.35	0.27100000000000002	0.21299999999999999	0.13400000000000001	0.11799999999999999	0.191	PI 4	1	2	3	4	5	6	







      

Inoculum age (day)

Cell growth (O.D)



الفواكه







														code 		Media																								No		%

														No		HS		SEED		GAM		COM		DSM		St. dist. Water		SM		SAM		MM		GEM		LGI		W.Y

																1		2		3		4		5		6		7		8		9		10		11		12

										1		 apple		AP 1:5		+		+++		+++		+++		++		_		_		_		_		_		_		_		5		12.82

										2		gauava		GA 7		_		_		_		_		_		_		+		_		_		_		_		_		1		2.56

										3		grape		GR 11		_		_		_		_		_		_		_		+		_		_		_		_		1		2.56

										4		 peach		PE 1:6		+		+++		+++		+++		++		+++		_		_		_		_		_		_		6		15.4

										5		cantaloupe		CA 1,8		_		+		-		_		_		_		_		+		_		_		_		_		2		5.13

										6		pineaple		PI 1:6, 10		++		++		+++		+		+		+		_		_		_		+++		_		_		7		18

										7		orange		OR 1		+		_		_		_		_		_		_		_		_		_		_		_		1		2.56

										8		date		DA 4		_		_		_		+		_		_		_		_		_		_		_		_		1		2.56

										9		yousefi		YO 3,10		_		_		+++		_		_		_		_		_		_		++		_		_		2		5.13

										10		grape fruit		Gr 7		_		_		_		_		_		_		+		_		_		_		_		_		1		2.56

										11		plum		PL 2		_		+		_		_		_		_		_		_		_		_		_		_		1		2.56

										12		 figs		FI 1		++		_		_		_		_		_		_		_		_		_		_		_		1		2.56

										13		  banana		BA 2,9		_		+		_		_		_		-		_		_		+		_		_		_		2		5.13

										14		kiwi		KI 1		++		_		_		_		_		_		_		_		_		_		_		_		1		2.56

										15		kombucha tea		KO 1,4,11,12		+++		_		_		++		_		_		_		_		_		_		++		++		4		10.3

										16		gaga		Ga 1 		_		-		_		_		+		_		_		_		-		_		_		_		1		2.56

										17		strawberry		ST 3		_		-		++		_		_		_		_		_		_		_		_		_		1		2.56

										18		pomegranate		PO 9		_		_		_		_		_		_		_		_		++		_		_		_		1		2.56





 



%	

 apple	gauava	grape	 peach	cantaloupe	pineaple	orange	date	yousefi	grape fruit	plum	 figs	  banana	kiwi	kombucha tea	gaga	strawberry	pomegranate	12.82	2.56	2.56	15.4	5.13	18	2.56	2.56	5.13	2.56	2.56	2.56	5.13	2.56	10.3	2.56	2.56	2.56	No	 apple	gauava	grape	 peach	cantaloupe	pineaple	orange	date	yousefi	grape fruit	plum	 figs	  banana	kiwi	kombucha tea	gaga	strawberry	pomegranate	%	

 apple	gauava	grape	 peach	cantaloupe	pineaple	orange	date	yousefi	grape fruit	plum	 figs	  banana	kiwi	kombucha tea	gaga	strawberry	pomegranate	12.82	2.56	2.56	15.4	5.13	18	2.56	2.56	5.13	2.56	2.56	2.56	5.13	2.56	10.3	2.56	2.56	2.56	





تركير فيتامينات

								                 

								                                                                                                                                                          

								                                            

												O.D		Fresh wt		Dry wt		Yield												O.D		Dry wt		Yield

						  (g/l)								(g/l)		(g/l)		(%)														(g/l)		(%)

										0.0001		0.422		133.3		4.98		33.19		3.34								0.0001		0.396		4.99		33.28



										0.0002		0.686		199.6		6.09		40.67		3.76								0.0002		0.409		5.44		36.28

										(control)																		(control)

										0.0004		0.505		169.19		4.87		32.48		3.27								0.0004		0.607		5.56		37.09



										0.0006		0.455		110.24		3.77		25.13		4.27								0.0006		0.478		5.26		35.7



										0.0008		0.273		92.65		2.2		14.96		4.99								0.0008		0.464		4.55		30.35















Table (4-16) : Effect of different folic acid concentration on bacterial cellulose production   by Acetobacter Xylinum ATCC 10245 grown on GAM medium  after 7 days at 30 ºC using static culture                   


Fresh wt (g/l)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	Dry wt (g/l)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	4.9800000000000004	6.09	4.87	3.77	2.2000000000000002	Yield (%)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	33.19	40.67	32.479999999999997	25.13	14.96	O.D	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	0.42199999999999999	0.68600000000000005	0.505	0.45500000000000002	0.27300000000000002	







O.D	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	0.39600000000000002	0.40899999999999997	0.60699999999999998	0.47799999999999998	0.46400000000000002	Dry wt (g/l)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	4.99	5.44	5.56	5.26	4.55	Yield (%)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	33.28	36.28	37.090000000000003	35.700000000000003	30.35	







Dry wt (g/l)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	4.99	5.44	5.56	5.26	4.55	Yield (%)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	33.28	36.28	37.090000000000003	35.700000000000003	30.35	O.D	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	0.39600000000000002	0.40899999999999997	0.60699999999999998	0.47799999999999998	0.46400000000000002	







  Table (4-17): Effect of different nicotinic acid concentration on bacterial                                                                                                                                                                                                                                                                                                                           cellulose production   by  Komagataeibacter saccharivorans                                                                                                                                                                                                                                                                                                                                                                                                                  LMG 1582 grown on GAM medium  after 7 days at 30 ºC using static culture.                 

Nicotinic  acid  (g/l)

  Fig (4-17): Effect of different nicotinic acid concentration on bacterial                                                                                                                                                                                                                                                                                                                                                
                       cellulose production   by  Komagataeibacter saccharivorans 
                          LMG 1582 grown on GAM medium  after 7 days at 30 ºC using 
                          static culture.                  
                                                                                                                                                                                                                                                                                                                                                                                            

Fig (4-16) : Effect of different folic acid concentration on  
                        bacterial cellulose production   by Acetobacter Xylinum 
                        ATCC 10245 grown on GAM medium  after 7 days at 
                       30 ºC using static culture                   




ph







										O.D		Dry wt		Yield

												(g/l)		(%)

								2		0.13		0.59		3.92



								3		0.667		5.36		35.72



								3.5(control)		0.827		7.08		46.57



								4		0.356		3.35		22.34



								5		0.521		3.28		21.85



								6		0.533		2.74		18.28



								7		0.466		2.5		16.76



								8		0.364		2.26		15.06









								Initial pH		O.D		Dry wt		Yield



												(g/l)		(%)

								2		0.244		1.48		12.27



								3		0.496		5.13		34.18



								3.5(control)		0.804		6.44		42.94



								4		0.541		4.56		30.43



								5		0.377		2.99		19.95



								6		0.317		1.98		13.22



								7		0.334		1.13		10.3



								8		0.209		1.54		7.56







Table (4-20):Effect of different values of initial pH on bacterial cellulose production by  komagataeibacter saccharivorans LMG 1582 grown on GAM medium after 7days at 30 ºC using static culture.                                                         

Dry wt (g/l)	2	3	3.5(control)	4	5	6	7	8	0.59	5.36	7.08	3.35	3.28	2.74	2.5	2.2599999999999998	Yield (%)	2	3	3.5(control)	4	5	6	7	8	3.92	35.72	46.57	22.34	21.85	18.28	16.760000000000002	15.06	O.D	2	3	3.5(control)	4	5	6	7	8	0.13	0.66700000000000004	0.82699999999999996	0.35599999999999998	0.52100000000000002	0.53300000000000003	0.46600000000000003	0.36399999999999999	









Dry wt (g/l)	2	3	3.5(control)	4	5	6	7	8	1.48	5.13	6.44	4.5599999999999996	2.99	1.98	1.1299999999999999	1.54	Yield (%)	2	3	3.5(control)	4	5	6	7	8	12.27	34.18	42.94	30.43	19.95	13.22	10.3	7.56	O.D	2	3	3.5(control)	4	5	6	7	8	0.24399999999999999	0.496	0.80400000000000005	0.54100000000000004	0.377	0.317	0.33400000000000002	0.20899999999999999	







      Table (4-19): Effect of different values of initial pH on bacterial cellulose production by  Acetobacter xylinum ATCC 10245 grown onGAM medium  after 7 days at 30 ºC using static culture.                                           

O.D

D.wt& y(%)

Initial (pH)

Initial (pH)

   Fig (4-20):Effect of different values of initial pH on bacterial cellulose production by 
                    komagataeibacter saccharivorans LMG 1582  grown on GAM medium after
                   7days at 30 ºC using static culture.                                                         

      Fig (4-19): Effect of different values of initial pH on bacterial cellulose  production by 
                        Acetobacter xylinum ATCC 10245 grown  on GAM medium  after 7 days at 30
                       ºC using static culture.                                           



temp







																												O.D

																												O.D		Dry wt		Yield						Temprature

								Temprature		O.D		Dry wt		Yield																(g/l)		(%)

												(g/l)		(%)												25		0.625		6		40.04

								25		0.568		6.12		40.84

																										30(control)		0.802		6.46		43.11

								30(control)		0.833		7.39		94.32

																										35		0.601		3.7		24.67

								35		0.435		3.55		23.7

																										40		0.314		1.25		7.68

								40		0.437		0.59		3.92











      Table (4-21):   :  Effect of different  temperature on bacterial cellulose production by Acetobacter Xylinum ATCC 10245 grown on GAM medium  after 7 days using static culture                                                            

Dry wt (g/l)	25	30(control)	35	40	6.12	7.39	3.55	0.59	Yield (%)	25	30(control)	35	40	40.840000000000003	94.32	23.7	3.92	O.D	25	30(control)	35	40	0.56799999999999995	0.83299999999999996	0.435	0.437	







Dry wt (g/l)	25	30(control)	35	40	6	6.46	3.7	1.25	Yield (%)	25	30(control)	35	40	40.04	43.11	24.67	7.68	O.D	25	30(control)	35	40	0.625	0.80200000000000005	0.60099999999999998	0.314	







Table (4-22):  Effect of different  temperature on bacterial cellulose production by Komagataeibacter saccharivorans LMG 1582 isolate grown on GAM medium  after 7 days using static culture.                                                        

O.D

D.wt&Yield

Table (4-22):  Effect of different  temperature on bacterial cellulose 
                        production by Komagataeibacter saccharivorans  
                        LMG 1582 isolate grown on GAM medium  after 7 
                         days using static culture.                                                        

      Table (4-21): Effect of different  temperature on bacterial 
                            cellulose production by Acetobacter Xylinum 
                           ATCC 10245 grown on GAM medium  after 7
                            days using static culture                                                            



تركيزات كربون



																						                                                                     

																						                                                                                                                                                                                                               

																						                                                                                  

																								O.D		Dry wt		Yield



																										(g/l)		(%)

																Mannitol						5		0.028		1.43		9.55



																(g/l)						10		0.132		1.89		12.65



																						15		0.316		2.86		19.06



																						20		0.005		2.43		16.25













																								O.D		Dry wt		Yield

																		Glucose 

																										(g/l)		(%)

																		(g/l)				5		0.318		2.12		14.17



																						10		0.379		2.68		17.87



																						15		0.46		4.62		30.83



																						20		0.433		3.94		26.29





       Table  (4-7):  efffect of different mannitol concentration on bacterial cellulose  production by Komagataeibacter saccharivorans LMG 1582 isolate  grown on GAM medium after 7 days at 30 ºC   using static culture.

O.D	5	10	15	20	0.318	0.379	0.46	0.433	Dry wt (g/l)	5	10	15	20	2.12	2.68	4.62	3.94	Yield (%)	5	10	15	20	14.17	17.87	30.83	26.29	







O.D	5	10	15	20	2.8000000000000001E-2	0.13200000000000001	0.316	5.0000000000000001E-3	Dry wt (g/l)	5	10	15	20	1.43	1.89	2.86	2.4300000000000002	Yield (%)	5	10	15	20	9.5500000000000007	12.65	19.059999999999999	16.25	







Table  (4-6):  efffect of different glucose concentration on bacterial cellulose  production by Komagataeibacter saccharivorans LMG 1582 isolate  grown on GAM medium after 7 days at 30 ºC   using static culture.



تركيزات النيتروجين 



										yeast extract(g/l)		O.D		BC parameters						final pH

														Fresh wt		Dry wt		Yield

										 :peptone(g/l)				(g/l)		(g/l)		(%)

										(1:5)		0.255		98.55		1.44		9.64		2.82

																												Tryptone		O.D		BC parameters						final pH

										(1:2)		0.345		133.69		3.3		22.05		2.36												Fresh wt		Dry wt		Yield

																												  (g/l)				(g/l)		(g/l)		(%)

										(1:1)		0.445		195.5		4.62		30.85		2.64								4		0.231		71.99		1.23		8.19		3.72

										(control)

										(2:1)		0.341		172.2		3.02		20.13		2.62								6		0.396		160.26		4.02		26.79		3.9

																												(control)

										(5:1)		0.315		160.93		2.55		17.05		2.655								8		0.386		146.71		3.37		22.45		3.08



																												10		0.315		137.91		2.89		19.25		3.18









Table (4-11):   efffect of different tryptone concentration on bacterial cellulose  production by  Komagataeibacter saccharivorans LMG 1582  grown on  GAM medium after 7 days  at 30 ºC using static culture    

Table (4-10):   efffect of different  ratio of yeast extract : peptone on bacterial cellulose  production by Acetobacter xylinum ATCC 10245   grown on  GAM medium after 7 days  at 30 ºC using static culture    


Figure(4-11):   Efffect of different tryptone concentration on bacterial   cellulose  production by 
                        Komagataeibacter saccharivorans LMG 1582  grown on  GAM medium after 7 
                       days  at 30 ºC  using static culture    

Figure (4-10):   Effect of different  ratio of yeast extract : peptone on bacterial 
                        cellulose  production by Acetobacter xylinum ATCC 10245   grown
                        on  GAM medium after 7 days  at 30 ºC using static culture    




خصائص ورق







														Propriety 						Acetobacter xylinum 				Komagataeiobacter saccharivorans 

																				ATCC 10245				LMG 1582

														Mechanical  		Wet tensile strength (Mpa) 				18.75				22.23



																Dry tensile strength (Mpa) 				72.4				90.4



																Wet young’s modulus (Mpa) 				454				388.75



																Dry young’s modulus (Mpa) 				4021				3943.6



																Degree of polymerization(DP) 				2181				2891



																Water absorption capacity(%)				90.07				80.29



														Optical 		Brightness(%) 				24.4				46.5



																Opacity(%)				61.2				77.8





Table (4-28): Mechanical and Optical properities of paper sheet prepared from Acetobacter and     Komgataeibacter cellulose.



vitamines













										VITAMINES		O.D

														Dry wt		Yield

										(0.0002g/l)				(g/l)		(%)

										Control		0.564		4.59		30.63



										Calcium pantothenate		0.589		5.39		35.94



										P-aminobenzoic acid		0.599		5.76		38.43



										Pyridoxin		0.571		5.24		34.98



										riboflavine		0.542		5.62		37.47



										biotin		0.468		4.78		31.91



										folic acid		0.434		4.3		28.71



										nicotinic acid		0.686		6.14		40.92

















										VITAMINES		O.D

														Dry wt		Yield

										(0.0002g/l)				(g/l)		(%)

										Control		0.309		4.37		29.1479



										Calcium pantothenate		0.393		4.07		27.1469



										P-aminobenzoic acid		0.376		3.82		25.4794



										Pyridoxin		0.385		4.37		29.1479



										riboflavine		0.376		3.5		23.345



										biotin		0.339		4.83		32.2161



										folic acid		0.454		5.42		36.1514



										nicotinic acid		0.267		3.97		26.4799





 Table (4-15): Effect of different vitamin concentration on bacterial cellulose  production by  Komagataeibacter saccharivorans LMG 1582 grown on GAM medium  after 7 days at 30º C using static culture                                                                                                                                       

  Table (4-14):  Effect of different vitamin concentration on bacterial  cellulose  production by   Acetobacter xylinum ATCC 10245 grown on GAM medium  after 7 days at 30º C using static  culture
        



aeration





								culture				O.D		BC parameters						final pH

														Fresh wt		Dry wt		Yield

														(g/l)		(g/l)		(%)

								A.xylinum		shaking		0.228		48.74		2.311		15.41		2.89



										static		0.801		205.29		6.42		42.82		2.63



								K.saccharivorans		shaking		0.447		85.75		3.3		22.01		3.79



										static		0.822		224		7.1		47.35		3.77





Table( 4-23): Effect of aeration on BC production by Acetobacter  xylinum 
                       ATCC 10245 and komagataeibacter saccharivorans LMG 
                       1582 grown on GAM  after 7 days at 30º C as a static and 
                        shaking cultures.




مولاس



				Treatment

										code										final pH

										code		O.D		Fresh wt		Dry wt		Yield

														(g/l)

								molasse+N source+		TI		0.999		280.6		12.43		82.879		3.73

								ethanol+acetic acid

								molasse+ ethanol+		T2		0.972		245.2		10.12		67.5		3.74

								acetic acid

								molasse+N source		T3		0.799		194.1		5.28		35.22		3.79



								molasse		T4		0.511		157.1		3.54		23.59		4.87



								modified GAM medium 		T		0.842		228		7.023		46.84		3.76





												O.D		Fresh wt		Dry wt		Yield

														(g/l)

								molasse+N source+		TI		0.832		232.04		8.16		54.42		2.64

								ethanol+acetic acid

								molasse+ ethanol+		T2		0.769		197.06		6.03		40.25		3.27

								acetic acid

								molasse+N source		T3		0.407		105.96		5		33.36		3.7



								molasse		T4		0.199		88.19		3.46		23,07		3.54



								modified GAM medium 				0.804		202.65		6.35		42.38		2.74





Table (4-27): production of bacterial cellulose by  komagataeibacter saccharivorans   
                       LMG 1582  using molasses as a sole carbon source on GAM medium after 
                       7 days at 30 ºC using static culture.


code	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	Fresh wt (g/l)	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	Dry wt	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	12.43	10.119999999999999	5.28	3.54	7.0229999999999997	Yield	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	82.879000000000005	67.5	35.22	23.59	46.84	O.D	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	0.999	0.97199999999999998	0.79900000000000004	0.51100000000000001	0.84199999999999997	









Fresh wt (g/l)	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	Dry wt	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	8.16	6.03	5	3.46	6.35	Yield	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	54.42	40.25	33.36	0	42.38	O.D	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	0.83199999999999996	0.76900000000000002	0.40699999999999997	0.19900000000000001	0.80400000000000005	









Table (4-26): production of bacterial cellulose by Acetobacter xylinum  ATCC  10245    
                      using molasses as a sole carbon source on GAM medium after 7 days at 30 ºC  
                      using static culture

Figure (4-27): production of bacterial cellulose by  komagataeibacter saccharivorans   
                       LMG 1582  using molasses as a sole carbon source on GAM medium after 
                       7 days at 30 ºC using static culture.


O.D

Figure (4-26): production of bacterial cellulose by Acetobacter xylinum  ATCC  
                     10245 using molasses as a sole carbon source on GAM medium after
                     7 days at 30 ºC using static culture



Sheet1



								Description																				Ident				Accession



								Komagataiebacter saccharivorans strain LMG 1582 16S ribosomal RNA, compelete sequence																				97%				NR 108135.1



								Gluconacetobacter nataicole strain LMG 1536  16S ribosomal RNA gene,,partial sequence																				96%				NR 041012.1



								Gluconacetobacter swingsii strain DST GL01  16S ribosomal RNA gene,,partial sequence																				96%				NR 0412762.1



								Komagataiebacter europaeus strain DSE 11 16S ribosomal RNA gene,,partial sequence																				95%				NR 026513.1



								Gluconacetobacter xylinus strain  NCIB 11664  16S ribosomal RNA gene,,partial sequence																				95%				NR 036787.1



								Gluconacetobacter oboediens strain LTH 2460  16S ribosomal RNA gene,,partial sequence																				95%				NR 041295.1



								Gluconacetobacter rhaeticus strain  DST GL02  16S ribosomal RNA gene,,partial sequence																				95%				NR 042763.1



								Komagataiebacter intermedius  strain TF2  ribosomal RNA gene,compelete sequence																				95%				NR 026435.1



								Gluconacetobacter xylinus NBRC 3288 strain NBRC 3288  16S ribosomal RNA, compelete sequence																				95%				NR 074338.1



								Gluconacetobacte entanii strain LTH1560 16S ribosomal RNA gene,,partial sequence																				95%				NR 028909.1



								Gluconacetobacte kombuchae strain RG 3 16S ribosomal RNA gene,,partial sequence																				95%				NR 043112.1



								Komagataiebacter hansenii NCIB 8746 16S ribosomal RNA gene,,partial sequence																				95%				NR 026133.1
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Chart12



A. xylinum

O.D	d

b

c

a

d



0	1	2	3	4	0.26200000000000001	0.30499999999999999	0.29499999999999998	0.45300000000000001	0.27	Dry wt	b

d

c

a

e



0	1	2	3	4	3.67	3.43	3.61	4.63	2.72	Yield	0	1	2	3	4	24.47	22.87	24.07	30.88	18.14	Acetic acid (ml/l)





yiled (%) 





c





				Carbon Source

								O.D		BC 										O.D		BC 

										Dry wt		Yield										Dry wt		Yield

						Glucose		0.458		4.6		30.67						Glucose		0.209		1.45		9.68

						(control)												(control)

						Maltose		0.427		3.64		24.25						Maltose		0.109		1.55		10.34



						Sucrose		0.346		3.53		23.55						Sucrose		0.247		1.73		11.54



						Mannose		0.143		2.3		15.38						Mannose		0.169		0.75		5



						Fructose		0.355		3.65		24.36						Fructose		0.118		1.41		9.4



						Galactose		0.095		2.56		17.07						Galactose		0.156		0.517		3.45



						Starch		0.497		3.63		24.25						Starch		0.266		1.89		12.6



						Mannitol		0.25		3.52		23.51						Mannitol		0.32		2.88		19.19



						Glycerol		0.34		2.8		18.69						Glycerol		0.14		1.08		7.2









BC  Dry wt	Glucose	(control)	Maltose	Sucrose	Mannose	Fructose	Galactose	Starch	Mannitol	Glycerol	1.45	1.55	1.73	0.75	1.41	0.51700000000000002	1.89	2.88	1.08	BC  Yield	Glucose	(control)	Maltose	Sucrose	Mannose	Fructose	Galactose	Starch	Mannitol	Glycerol	9.68	10.34	11.54	5	9.4	3.45	12.6	19.190000000000001	7.2	O.D	Glucose	(control)	Maltose	Sucrose	Mannose	Fructose	Galactose	Starch	Mannitol	Glycerol	0.20899999999999999	0.109	0.247	0.16900000000000001	0.11799999999999999	0.156	0.26600000000000001	0.32	0.14000000000000001	







BC  Dry wt	Glucose	(control)	Maltose	Sucrose	Mannose	Fructose	Galactose	Starch	Mannitol	Glycerol	4.5999999999999996	3.64	3.53	2.2999999999999998	3.65	2.56	3.63	3.52	2.8	BC  Yield	Glucose	(control)	Maltose	Sucrose	Mannose	Fructose	Galactose	Starch	Mannitol	Glycerol	30.67	24.25	23.55	15.38	24.36	17.07	24.25	23.51	18.690000000000001	O.D	Glucose	(control)	Maltose	Sucrose	Mannose	Fructose	Galactose	Starch	Mannitol	Glycerol	0.45800000000000002	0.42699999999999999	0.34599999999999997	0.14299999999999999	0.35499999999999998	9.5000000000000001E-2	0.497	0.25	0.34	







.



n







		Nitrogen Source						O.D		Dry wt		Yield						O.D		Dry wt		Yield		Nitrogen Source



																				(g/l)		(%)

						Beef extract		0.157		0.25		1.66				Beef extract		0.286		1.62		10.81



						Yeast extract		0.428		3.23		21.54				Yeast extract		0.227		3.22		21.48



						Peptone		0.195		1.29		8.6				Peptone		0.165		1.04		6.93



						Tryptone		0.335		2.45		16.34				Tryptone		0.395		4.05		27.01



						Casien		0.321		2.35		15.6				Casien		0.295		3.33		22.2



						Urea		0.159		0.66		4.4				Urea		0.035		0.39		2.6



						Ammonium sulphate		0.033		0.17		1.13				Ammonium sulphate		0.178		1.46		9.73



						Ammonium chloride		0.114		0.21		1.37				Ammonium chloride		0.078		0.79		5.26



						Potassium nitrate		0.128		0.27		0.77				Potassium nitrate		0.054		0.24		1.6



						Ammonium nitrate		0.123		0.116		1.75				Ammonium nitrate		0.097		0.26		1.73



						Yeast extract&Peptone(control)		0.447		4.59		30.62				Yeast extract&Peptone		0.136		2.42		16.14

																(control)

						Yeast extract& tryptone		0.428		4.09		27.28				Yeast extract& tryptone		0.216		2.91		19.41



						Yeast extractt& casien		0.293		1.83		12.21				Yeast extractt& casien		0.278		3.31		22.08





















Dry wt (g/l)	Beef extract	Yeast extract	Peptone	Tryptone	Casien	Urea	Ammonium sulphate	Ammonium chloride	Potassium nitrate	Ammonium nitrate	Yeast extract	&	Peptone	(control)	Yeast extract	&	 tryptone	Yeast extractt	&	 casien	1.62	3.22	1.04	4.05	3.33	0.39	1.46	0.79	0.24	0.26	2.42	2.91	3.31	Yield (%)	Beef extract	Yeast extract	Peptone	Tryptone	Casien	Urea	Ammonium sulphate	Ammonium chloride	Potassium nitrate	Ammonium nitrate	Yeast extract	&	Peptone	(control)	Yeast extract	&	 tryptone	Yeast extractt	&	 casien	10.81	21.48	6.93	27.01	22.2	2.6	9.73	5.26	1.6	1.73	16.14	19.41	22.08	O.D	Beef extract	Yeast extract	Peptone	Tryptone	Casien	Urea	Ammonium sulphate	Ammonium chloride	Potassium nitrate	Ammonium nitrate	Yeast extract	&	Peptone	(control)	Yeast extract	&	 tryptone	Yeast extractt	&	 casien	0.28599999999999998	0.22700000000000001	0.16500000000000001	0.39500000000000002	0.29499999999999998	3.5000000000000003E-2	0.17799999999999999	7.8E-2	5.3999999999999999E-2	9.7000000000000003E-2	0.13600000000000001	0.216	0.27800000000000002	









Dry wt	Beef extract	Yeast extract	Peptone	Tryptone	Casien	Urea	Ammonium sulphate	Ammonium chloride	Potassium nitrate	Ammonium nitrate	Yeast extract	&	Peptone(control)	Yeast extract	&	 tryptone	Yeast extractt	&	 casien	0.25	3.23	1.29	2.4500000000000002	2.35	0.66	0.17	0.21	0.27	0.11600000000000001	4.59	4.09	1.83	Yield	Beef extract	Yeast extract	Peptone	Tryptone	Casien	Urea	Ammonium sulphate	Ammonium chloride	Potassium nitrate	Ammonium nitrate	Yeast extract	&	Peptone(control)	Yeast extract	&	 tryptone	Yeast extractt	&	 casien	1.66	21.54	8.6	16.34	15.6	4.4000000000000004	1.1299999999999999	1.37	0.77	1.75	30.62	27.28	12.21	O.D	Beef extract	Yeast extract	Peptone	Tryptone	Casien	Urea	Ammonium sulphate	Ammonium chloride	Potassium nitrate	Ammonium nitrate	Yeast extract	&	Peptone(control)	Yeast extract	&	 tryptone	Yeast extractt	&	 casien	0.157	0.42799999999999999	0.19500000000000001	0.33500000000000002	0.32100000000000001	0.159	3.3000000000000002E-2	0.114	0.128	0.123	0.44700000000000001	0.42799999999999999	0.29299999999999998	









Table (4-8): Effect of different Nitrogen sources on bacterial cellulose production  by Acetobacter  xylinum  ATCC 10245 grown on  GAM medium   after  7 days  at 30 ºC using static culture. 


Table (4-9): Effect of different Nitrogen sources on bacterial cellulose production by Komagataeibacter saccharivorans LMG 1582  grown on  GAM medium   after  7 days  at 30 ºC using static culture. 


Table (4-8): Effect of different Nitrogen sources on bacterial cellulose production  by
                     Acetobacter  xylinum  ATCC 10245 grown on  GAM medium   after  7 days  at  
                    30 ºC using static culture. 


Table (4-9): Effect of different Nitrogen sources on bacterial cellulose production by  
                     Komagataeibacter saccharivorans LMG 1582  grown on  GAM medium   after
                    7days  at 30 ºC using static culture. 


Nitrogen sources   



salt









		SALTS(g+A28/100ml)						O.D		Dry wt		Yield										O.D		Dry wt		Yield





						Control		0.607		5.53		36.89								Control		0.664		6.05		40.35



						MgSO4.7H2O (0.01)		0.611		5.61		37.42								MgSO4.7H2O (0.01)		0.679		6.41		42.75



						CaCl2.2H2O (0.01)		0.666		5.83		38.89								CaCl2.2H2O (0.01)		0.856		7.053		47.04



						NaCl (0.01)		0.805		6.391		42.63								NaCl (0.01)		0.681		6.33		42.22



						FeSO4.7H2O (0.0005)		0.67		5.69		38								FeSO4.7H2O (0.0005)		0.652		6.09		40.62



						H3BO3 (0.0003)		0.613		5.62		37.49								H3BO3 (0.0003)		0.675		6.23		41.55



















Table (4-18): Effect of different  mineral  salts  on bacterial cellulose  production by Acetobacter xylinum ATCC 10245 and Komagataeibacter saccharivorans LMG 1582 grown on  GAM medium  after  7 days at 30 ºC  using static culture .                                                                                          

Dry wt	Control	MgSO4.7H2O (0.01)	CaCl2.2H2O (0.01)	NaCl (0.01)	FeSO4.7H2O (0.0005)	H3BO3 (0.0003)	5.53	5.61	5.83	6.391	5.69	5.62	Yield	Control	MgSO4.7H2O (0.01)	CaCl2.2H2O (0.01)	NaCl (0.01)	FeSO4.7H2O (0.0005)	H3BO3 (0.0003)	36.89	37.42	38.89	42.63	38	37.49	O.D	Control	MgSO4.7H2O (0.01)	CaCl2.2H2O (0.01)	NaCl (0.01)	FeSO4.7H2O (0.0005)	H3BO3 (0.0003)	0.60699999999999998	0.61099999999999999	0.66600000000000004	0.80500000000000005	0.67	0.61299999999999999	









Dry wt	Control	MgSO4.7H2O (0.01)	CaCl2.2H2O (0.01)	NaCl (0.01)	FeSO4.7H2O (0.0005)	H3BO3 (0.0003)	6.05	6.41	7.0529999999999999	6.33	6.09	6.23	Yield	Control	MgSO4.7H2O (0.01)	CaCl2.2H2O (0.01)	NaCl (0.01)	FeSO4.7H2O (0.0005)	H3BO3 (0.0003)	40.35	42.75	47.04	42.22	40.619999999999997	41.55	O.D	Control	MgSO4.7H2O (0.01)	CaCl2.2H2O (0.01)	NaCl (0.01)	FeSO4.7H2O (0.0005)	H3BO3 (0.0003)	0.66400000000000003	0.67900000000000005	0.85599999999999998	0.68100000000000005	0.65200000000000002	0.67500000000000004	







Salts (g/100 ml) 

Acetobacter xylinum ATCC 10245 



a.a







										O.D		Dry wt		Yield												O.D		Dry wt		Yield



								0		0.262		3.67		24.47										0		0.426		3.93		26.21



								1		0.305		3.43		22.87										1		0.416		3.63		24.21



								2		0.295		3.61		24.07										2		0.491		5.25		35.02



								3		0.453		4.63		30.88										3		0.402		4.98		33.22



								4		0.27		2.72		18.14										4		0.246		3.84		25.61





Table (4-13): Effect of different Acetic acid on bacterial cellulose production  by Acetobacter xylinum  ATCC 10245 and  Komagataeibacter saccharivorans LMG 1582  grown on GAM medium  after  7 days  at 30 ºC using static culture.

Dry wt	0	1	2	3	4	3.67	3.43	3.61	4.63	2.72	Yield	0	1	2	3	4	24.47	22.87	24.07	30.88	18.14	O.D	0	1	2	3	4	0.26200000000000001	0.30499999999999999	0.29499999999999998	0.45300000000000001	0.27	





Dry wt	0	1	2	3	4	3.93	3.63	5.25	4.9800000000000004	3.84	Yield	0	1	2	3	4	26.21	24.21	35.020000000000003	33.22	25.61	O.D	0	1	2	3	4	0.42599999999999999	0.41599999999999998	0.49099999999999999	0.40200000000000002	0.246	







Dry wt	0	1	2	3	4	3.93	3.63	5.25	4.9800000000000004	3.84	Yield	0	1	2	3	4	26.21	24.21	35.020000000000003	33.22	25.61	O.D	0	1	2	3	4	0.42599999999999999	0.41599999999999998	0.49099999999999999	0.40200000000000002	0.246	







A. xylinum

O.D	d

b

c

a

d



0	1	2	3	4	0.26200000000000001	0.30499999999999999	0.29499999999999998	0.45300000000000001	0.27	Dry wt	b

d

c

a

e



0	1	2	3	4	3.67	3.43	3.61	4.63	2.72	Yield	0	1	2	3	4	24.47	22.87	24.07	30.88	18.14	Acetic acid (ml/l)





yiled (%) 





Acetic Acid

Acetic Acid

O.D



ethanol







												O.D		Dry wt		Yield						O.D		Dry wt		Yield

										0		0.204		2.09		13.96				0		0.192		2.25		15.01



										1		0.238		2.88		16.89				1		0.314		3.32		22.14



										3		0.418		2.53		19.24				3		0.339		3		20.01



										5		0.452		2.61		30.81				5		0.315		3.88		25.88



										7		0.245		2.06		13.77				7		0.429		4.89		32.62





 Table (4-12):  Effect of different ethanol concentration on bacterial cellulose production  by Acetobacter Xylinum   ATCC 10245 and  Komagataeibacter saccharivorans LMG 1582 grown  on GAM medium  after 7 days at 30 º C using static culture. 

Dry wt	0	1	3	5	7	2.09	2.88	2.5299999999999998	2.61	2.06	Yield	0	1	3	5	7	13.96	16.89	19.239999999999998	30.81	13.77	O.D	0	1	3	5	7	0.20399999999999999	0.23799999999999999	0.41799999999999998	0.45200000000000001	0.245	







Dry wt	0	1	3	5	7	2.25	3.32	3	3.88	4.8899999999999997	Yield	0	1	3	5	7	15.01	22.14	20.010000000000002	25.88	32.619999999999997	O.D	0	1	3	5	7	0.192	0.314	0.33900000000000002	0.315	0.42899999999999999	







A.xylinum

O.D	d

c

b

a

c



0	1	3	5	7	0.20399999999999999	0.23799999999999999	0.41799999999999998	0.45200000000000001	0.245	Dry wt	d

a

c

b

e



0	1	3	5	7	2.09	2.88	2.5299999999999998	2.61	2.06	Yield	0	1	3	5	7	13.96	16.89	19.239999999999998	30.81	13.77	Ethanol(ml/I)



B.C D.Wt(g/I)&

O.D/ 620 nm



Yield (%)





K.saccharivorans

O.D	d

c

b

c

a



0	1	3	5	7	0.192	0.314	0.33900000000000002	0.315	0.42899999999999999	Dry wt	e

d

c

b

a



0	1	3	5	7	2.25	3.32	3	3.88	4.8899999999999997	Yield	0	1	3	5	7	15.01	22.14	20.010000000000002	25.88	32.619999999999997	Ethanol (ml/l) 



B.C  D.wt (g/l)&                                                                      O.D/620nm



Yield (%)





 Figure (4-12):  Effect of different ethanol concentration on bacterial cellulose production  by Acetobacter Xylinum   ATCC 10245 and  Komagataeibacter 
                        saccharivorans LMG 1582 grown  on GAM medium  after 7 days at 30 º C using static culture. 

D.wt(g/l) &Y(%)

O.D



استهلاك سكر 





												O.D		Glucose 				Dry wt		Pro		yield				 Final pH										Time 		O.D		Glucose 		BC parameters										 Final pH

														consumed		Fresh wt								c.c%												in hrs				consumed		Fresh wt		Dry wt		Pro		yield		c.c%

																g/l		 ( g/l )		(g/l/hrs)		(%)																				g/l		 ( g/l )		g/l/hrs		(%)

										24		0.205		0.782		25.04		1.02		0.0425		6.8034		130.4347826087		3.5										24		0.307		0.782		34.96		1.748		0.0728333333		11.65916		223.5294117647		3.5



										48		0.294		1.08		33.69		1.25		0.0260416667		8.3375		115.7407407407		3.4										48		0.321		1.431		41.04		2.052		0.04275		13.68684		143.3962264151		3.49



										72		0.364		1.16		71.6		1.49		0.0206944444		9.9383		128.4482758621		3.31										72		0.405		2.891		92.45		4.13		0.0573611111		27.5471		142.8571428571		3.37



										84		0.428		1.52		80.35		1.875		0.0223214286		12.50625		123.3552631579		3.26										84		0.466		3.363		98.38		4.63		0.0551190476		30.8821		137.6746952126		3.39



										96		0.492		1.9		89.1		2.26		0.0235416667		15.0742		118.9473684211		3.11										96		0.528		4.189		104.3		5.12		0.0533333333		34.1504		122.2248746718		3.48



										106		0.505		3.67		103.55		3.47		0.0327358491		23.1449		94.5504087193		3										106		0.611		4.852		126.4		5.41		0.0510377358		36.0847		111.5004122012		3.49



										120		0.518		3.99		118		4.66		0.038		31.0822		116.7919799499		2.81										120		0.694		5.443		148.5		5.69		0.0474166667		37.9523		104.5379386368		3.48



										130		0.589		4.76		132.5		5.33		0.041		35.5511		111.974789916		2.62										130		0.76		6.254		161.7		6.22		0.0478461538		41.4874		99.4563479373		3.47



										144		0.661		5.708		147		5.98		0.0415		39.8866		104.7652417659		2.6										144		0.827		6.874		174.9		6.76		0.0469444444		45.0892		98.3415769566		3.46



										154		0.732		5.844		176		6.185		0.04		41.25395		105.8350444901		2.59										154		0.834		7.228		201		6.97		0.0452597403		46.4899		96.4305478694		3.41



										168		0.804		6.003		205		6.39		0.0380357143		42.6213		106.4467766117		2.57										168		0.841		8.486		227.1		7.17		0.0426785714		47.8239		84.4921046429		3.34

																																				(control)

										178		0.807		6.77		222		6.915		0.0388483146		46.12305		102.1418020679		2.56										178		0.854		8.717		241.5		7.45		0.0418539326		49.6915		85.4651829758		3.44



										192		0.814		7.86		239		7.44		0.03875		49.6248		94.6564885496		2.55										192		0.857		8.953		255.9		7.73		0.0402604167		51.5591		86.3397743773		3.5



										216		0.836		8.55		246		8.43		0.039		56.2281		98.5964912281		2.6										216		0.861		9.897		287.5		8.29		0.0383796296		55.2943		83.7627563908		3.53



										240		0.849		9.16		271		9.36		0.039		62.4312		102.1834061135		2.6										240		0.867		10.118		308.4		8.99		0.0374583333		59.9633		88.8515516901		3.56



										264		0.853		9.32		318		10.08		0.0381818182		67.2336		108.1545064378		2.56										264		0.868		10.738		314.8		9.56		0.0362121212		63.7652		89.0296144533		3.64



										288		0.858		9.63		320		10.46		0.0363194444		69.7682		108.6188992731		2.51										288		0.908		11.343		329.5		10.05		0.0348958333		67.0335		88.600899233		3.69



										312		0.893		10		343		10.87		0.0348397436		72.5029		108.7		2.57										312		0.928		11.461		335.1		11.01		0.0352884615		73.4367		96.0649158014		3.69



										336		0.911		10.767		377		11.11		0.0330654762		74.1037		103.1856598867		2.59										336		0.954		11.534		391.5		12.61		0.0375297619		84.1087		109.3289405237		4.12



										360		0.928		10.944		376		10.02		0.0278333333		66.8334		91.5570175439		2.62										360		0.813		11.638		380		11.29		0.0313611111		75.3043		97.0097954975		4.1



										384		0.892		11.01		372		9.49		0.0247135417		63.2983		86.1943687557		2.55										384		0.799		11.72		368.3		11.22		0.02921875		74.8374		95.7337883959		4.11



										408		0.738		11.25		368		8.37		0.0205147059		55.8279		74.4		2.54										408		0.772		11.74		360		11.06		0.0271078431		73.7702		94.2078364566		3.86







 Table ( 4-24):  Biological activity of   Acetobacter Xylinum ATCC 10245                                    for                       BC production on  modified  GAM  during 17 days  of incubation period   at 30  ºC    as a static culture


O.D	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	Glucose  consumed	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	0.78200000000000003	1.08	1.1599999999999999	1.52	1.9	3.67	3.99	4.76	5.7080000000000002	5.8440000000000003	6.0030000000000001	6.77	7.86	8.5500000000000007	9.16	9.32	9.6300000000000008	10	10.766999999999999	10.944000000000001	11.01	11.25	Glucose  Fresh wt g/l	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	Dry wt  ( g/l )	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	





O.D	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	





O.D	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	Glucose  consumed	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	0.78200000000000003	1.08	1.1599999999999999	1.52	1.9	3.67	3.99	4.76	5.7080000000000002	5.8440000000000003	6.0030000000000001	6.77	7.86	8.5500000000000007	9.16	9.32	9.6300000000000008	10	10.766999999999999	10.944000000000001	11.01	11.25	Glucose  Fresh wt g/l	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	Dry wt  ( g/l )	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	yield (%)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	6.8033999999999999	8.3375000000000004	9.9382999999999999	12.50625	15.074199999999998	23.1449	31.0822	35.551099999999998	39.886600000000001	41.253949999999996	42.621299999999998	46.123049999999999	49.6248	56.228099999999998	62.431199999999997	67.233599999999996	69.768200000000007	72.502899999999997	74.103699999999989	66.833399999999997	63.298299999999998	55.827899999999993	Pro (g/l/hrs)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	







Table ( 4-25) :  Biological activity of Komagataeibacter saccharivorans  LMG 1582                                     for                       BC production on  modified GAM  during 17 days  of incubation period   at 30  ºC    as a static culture

BC Y(%)



Sheet2





البيئات



						cellulose producing bacteria





								f.wt (g/l)		O.D

						DSM		4.7		0.012

						HS		17.018		0.444

						COM		18.7		0.125																																																																		DSM medium						HS medium						COM medium						SEED medium						GAM medium

						SEED		28.4		0.024																														DSM medium						HS medium						COM medium						SEED medium						GAM medium												f.wt (g/l)		 final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D										DSM medium						HS medium						COM medium						SEED medium						GAM medium

						GAM		115		0.632																														f.wt (g/l)		 final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D				Acetobacter xylnium				4.7		6.55		0.012		17.018		4.08		0.444		18.7		4.12		0.125		28.4		4.01		0.024		115		3.66		0.632										f.wt (g/l)		 final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D

																																				Acetobacter xylnium				4.7		6.55		0.012		17.018		4.08		0.444		18.7		4.12		0.125		28.4		4.01		0.024		115		3.66		0.632																																										Acetobacter xylnium				4.7		6.55		0.012		17.018		4.08		0.444		18.7		4.12		0.125		28.4		4.01		0.024		115		3.66		0.632

																																																																								PE  1				24.64		4.74		0.292		14.36		4.27		0.32		53.46		4.46		0.45		50.7		3.52		0.42		58.6		2.19		0.49

																																				PE  1				24.64		4.74		0.292		14.36		4.27		0.32		53.46		4.46		0.45		50.7		3.52		0.42		58.6		2.19		0.49																																										PE  1				24.64		4.74		0.292		14.36		4.27		0.32		53.46		4.46		0.45		50.7		3.52		0.42		58.6		2.19		0.49

																																																																								AP 2				22.92		5.22		0.115		12.52		4.74		0.33		40.7		4.34		0.45		40.8		3.82		0.225		45.6		3.51		0.48

																																				AP 2				22.92		5.22		0.115		12.52		4.74		0.33		40.7		4.34		0.45		40.8		3.82		0.225		45.6		3.51		0.48																																										AP 2				22.92		5.22		0.115		12.52		4.74		0.33		40.7		4.34		0.45		40.8		3.82		0.225		45.6		3.51		0.48

																																																																								PI 3				23.38		5.35		0.186		12.474		3.95		0.265		28.8		3.99		0.161		46.83		3.58		0.185		50.63		3.88		0.411

																																				PI 3				23.38		5.35		0.186		12.474		3.95		0.265		28.8		3.99		0.161		46.83		3.58		0.185		50.63		3.88		0.411																																										PI 3				23.38		5.35		0.186		12.474		3.95		0.265		28.8		3.99		0.161		46.83		3.58		0.185		50.63		3.88		0.411





																																								f.wt (g/l)		O.D																		f.wt (g/l)		O.D																				f.wt (g/l)		O.D

																																				A		DSM		24.64		0.292																DSM		22.92		0.115																		DSM		23.38		0.186

																																						HS		14.36		0.32																HS		12.52		0.33																		HS		12.474		0.265

																																						COM		53.64		0.45																COM		40.7		0.45																		COM		28.8		0.161

																																						SEED		50.7		0.42																SEED		40.8		0.225																		SEED		46.83		0.185

																																						GAM		58.6		0.49																GAM		45.6		0.48																		GAM		58.63		0.411



f.wt (g/l)	DSM	HS	COM	SEED	GAM	4.7	17.018000000000001	18.7	28.4	115	O.D	DSM	HS	COM	SEED	GAM	1.2E-2	0.44400000000000001	0.125	2.4E-2	0.63200000000000001	







f.wt (g/l)	DSM	HS	COM	SEED	GAM	24.64	14.36	53.64	50.7	58.6	O.D	DSM	HS	COM	SEED	GAM	0.29199999999999998	0.32	0.45	0.42	0.49	







f.wt (g/l)	DSM	HS	COM	SEED	GAM	22.92	12.52	40.700000000000003	40.799999999999997	45.6	O.D	DSM	HS	COM	SEED	GAM	0.115	0.33	0.45	0.22500000000000001	0.48	





f.wt (g/l)	DSM	HS	COM	SEED	GAM	23.38	12.474	28.8	46.83	58.63	O.D	DSM	HS	COM	SEED	GAM	0.186	0.26500000000000001	0.161	0.185	0.41099999999999998	







Acetobacter xylnium ATCC 10245

 Isolate (AP 4)



عمر اللقاح



																																												cellulose producing



						INOCULUM AGE  (day)																																						bacteria

												2						3						4						5						6

						1		final pH				2						3						4						5						6

		Acetobacter xylnium				8.828		4.13				12.41						18.67						11.42						9.35						7.8



		PE 5				7.164		4.1				11.22						14.56						8.79						7.51						6.24



		AP 4				6.62		4.04				8.04						13.03						8.54						7.31						6.1



		PI 4				7.88		3.95				9.2						13.43						7.7						7.04						5.09



																																																																1		2		3		4		5		6



																																																												Acetobacter xylnium				0.213		0.234		0.406		0.374		0.28		0.214



																																																												PE 5				0.297		0.28		0.425		0.375		0.315		0.207



																																																												AP 4				0.364		0.277		0.315		0.225		0.057		0.068



																																																												PI 4				0.35		0.271		0.213		0.134		0.118		0.191







						1		1		2		3		4		5		6

		Acetobacter xylnium				4.13		0.213		0.234		0.406		0.374		0.28		0.214



		PE 1				4.1		0.297		0.28		0.425		0.375		0.315		0.207



		AP 2				4.04		0.364		0.277		0.315		0.225		0.057		0.068



		PI 3				3.95		0.35		0.271		0.213		0.134		0.118		0.191





Table (4-2):  Bacterial cellulose production as influenced by inoculum age of Acetobacter xylinum ATCC 10245 and  different cellulose producing isolates  after7 days at 30 ºC  on HS medium 
                      using static  culture       

Acetobacter xylnium	1	2	3	4	5	6	8.8279999999999994	12.41	18.670000000000002	11.42	9.35	7.8	PE 5	1	2	3	4	5	6	7.1639999999999997	11.22	14.56	8.7899999999999991	7.51	6.24	AP 4	1	2	3	4	5	6	6.62	8.0399999999999991	13.03	8.5399999999999991	7.31	6.1	PI 4	1	2	3	4	5	6	7.88	9.1999999999999993	13.43	7.7	7.04	5.09	Acetobacter xylnium	1	2	3	4	5	6	PE 5	1	2	3	4	5	6	AP 4	1	2	3	4	5	6	PI 4	1	2	3	4	5	6	







1	2	3	4	5	6	Acetobacter xylnium	1	2	3	4	5	6	0.21299999999999999	0.23400000000000001	0.40600000000000003	0.374	0.28000000000000003	0.214	Acetobacter xylnium	1	2	3	4	5	6	PE 5	1	2	3	4	5	6	0.29699999999999999	0.28000000000000003	0.42499999999999999	0.375	0.315	0.20699999999999999	PE 5	1	2	3	4	5	6	AP 4	1	2	3	4	5	6	0.36399999999999999	0.27700000000000002	0.315	0.22500000000000001	5.7000000000000002E-2	6.8000000000000005E-2	AP 4	1	2	3	4	5	6	PI 4	1	2	3	4	5	6	0.35	0.27100000000000002	0.21299999999999999	0.13400000000000001	0.11799999999999999	0.191	PI 4	1	2	3	4	5	6	







      

Inoculum age (day)

Cell growth (O.D)



الفواكه







														code 		Media																								No		%

														No		HS		SEED		GAM		COM		DSM		St. dist. Water		SM		SAM		MM		GEM		LGI		W.Y

																1		2		3		4		5		6		7		8		9		10		11		12

										1		 apple		AP 1:5		+		+++		+++		+++		++		_		_		_		_		_		_		_		5		12.82

										2		gauava		GA 7		_		_		_		_		_		_		+		_		_		_		_		_		1		2.56

										3		grape		GR 11		_		_		_		_		_		_		_		+		_		_		_		_		1		2.56

										4		 peach		PE 1:6		+		+++		+++		+++		++		+++		_		_		_		_		_		_		6		15.4

										5		cantaloupe		CA 1,8		_		+		-		_		_		_		_		+		_		_		_		_		2		5.13

										6		pineaple		PI 1:6, 10		++		++		+++		+		+		+		_		_		_		+++		_		_		7		18

										7		orange		OR 1		+		_		_		_		_		_		_		_		_		_		_		_		1		2.56

										8		date		DA 4		_		_		_		+		_		_		_		_		_		_		_		_		1		2.56

										9		yousefi		YO 3,10		_		_		+++		_		_		_		_		_		_		++		_		_		2		5.13

										10		grape fruit		Gr 7		_		_		_		_		_		_		+		_		_		_		_		_		1		2.56

										11		plum		PL 2		_		+		_		_		_		_		_		_		_		_		_		_		1		2.56

										12		 figs		FI 1		++		_		_		_		_		_		_		_		_		_		_		_		1		2.56

										13		  banana		BA 2,9		_		+		_		_		_		-		_		_		+		_		_		_		2		5.13

										14		kiwi		KI 1		++		_		_		_		_		_		_		_		_		_		_		_		1		2.56

										15		kombucha tea		KO 1,4,11,12		+++		_		_		++		_		_		_		_		_		_		++		++		4		10.3

										16		gaga		Ga 1 		_		-		_		_		+		_		_		_		-		_		_		_		1		2.56

										17		strawberry		ST 3		_		-		++		_		_		_		_		_		_		_		_		_		1		2.56

										18		pomegranate		PO 9		_		_		_		_		_		_		_		_		++		_		_		_		1		2.56





 



%	

 apple	gauava	grape	 peach	cantaloupe	pineaple	orange	date	yousefi	grape fruit	plum	 figs	  banana	kiwi	kombucha tea	gaga	strawberry	pomegranate	12.82	2.56	2.56	15.4	5.13	18	2.56	2.56	5.13	2.56	2.56	2.56	5.13	2.56	10.3	2.56	2.56	2.56	No	 apple	gauava	grape	 peach	cantaloupe	pineaple	orange	date	yousefi	grape fruit	plum	 figs	  banana	kiwi	kombucha tea	gaga	strawberry	pomegranate	%	

 apple	gauava	grape	 peach	cantaloupe	pineaple	orange	date	yousefi	grape fruit	plum	 figs	  banana	kiwi	kombucha tea	gaga	strawberry	pomegranate	12.82	2.56	2.56	15.4	5.13	18	2.56	2.56	5.13	2.56	2.56	2.56	5.13	2.56	10.3	2.56	2.56	2.56	





تركير فيتامينات

								                 

								                                                                                                                                                          

								                                            

												O.D		Fresh wt		Dry wt		Yield												O.D		Dry wt		Yield

						  (g/l)								(g/l)		(g/l)		(%)														(g/l)		(%)

										0.0001		0.422		133.3		4.98		33.19		3.34								0.0001		0.396		4.99		33.28



										0.0002		0.686		199.6		6.09		40.67		3.76								0.0002		0.409		5.44		36.28

										(control)																		(control)

										0.0004		0.505		169.19		4.87		32.48		3.27								0.0004		0.607		5.56		37.09



										0.0006		0.455		110.24		3.77		25.13		4.27								0.0006		0.478		5.26		35.7



										0.0008		0.273		92.65		2.2		14.96		4.99								0.0008		0.464		4.55		30.35















Table (4-16) : Effect of different folic acid concentration on bacterial cellulose production   by Acetobacter Xylinum ATCC 10245 grown on GAM medium  after 7 days at 30 ºC using static culture                   


Fresh wt (g/l)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	Dry wt (g/l)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	4.9800000000000004	6.09	4.87	3.77	2.2000000000000002	Yield (%)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	33.19	40.67	32.479999999999997	25.13	14.96	O.D	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	0.42199999999999999	0.68600000000000005	0.505	0.45500000000000002	0.27300000000000002	







O.D	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	0.39600000000000002	0.40899999999999997	0.60699999999999998	0.47799999999999998	0.46400000000000002	Dry wt (g/l)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	4.99	5.44	5.56	5.26	4.55	Yield (%)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	33.28	36.28	37.090000000000003	35.700000000000003	30.35	







Dry wt (g/l)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	4.99	5.44	5.56	5.26	4.55	Yield (%)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	33.28	36.28	37.090000000000003	35.700000000000003	30.35	O.D	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	0.39600000000000002	0.40899999999999997	0.60699999999999998	0.47799999999999998	0.46400000000000002	







  Table (4-17): Effect of different nicotinic acid concentration on bacterial                                                                                                                                                                                                                                                                                                                           cellulose production   by  Komagataeibacter saccharivorans                                                                                                                                                                                                                                                                                                                                                                                                                  LMG 1582 grown on GAM medium  after 7 days at 30 ºC using static culture.                 

Nicotinic  acid  (g/l)

  Fig (4-17): Effect of different nicotinic acid concentration on bacterial                                                                                                                                                                                                                                                                                                                                                
                       cellulose production   by  Komagataeibacter saccharivorans 
                          LMG 1582 grown on GAM medium  after 7 days at 30 ºC using 
                          static culture.                  
                                                                                                                                                                                                                                                                                                                                                                                            

Fig (4-16) : Effect of different folic acid concentration on  
                        bacterial cellulose production   by Acetobacter Xylinum 
                        ATCC 10245 grown on GAM medium  after 7 days at 
                       30 ºC using static culture                   




ph







										O.D		Dry wt		Yield

												(g/l)		(%)

								2		0.13		0.59		3.92



								3		0.667		5.36		35.72



								3.5(control)		0.827		7.08		46.57



								4		0.356		3.35		22.34



								5		0.521		3.28		21.85



								6		0.533		2.74		18.28



								7		0.466		2.5		16.76



								8		0.364		2.26		15.06









								Initial pH		O.D		Dry wt		Yield



												(g/l)		(%)

								2		0.244		1.48		12.27



								3		0.496		5.13		34.18



								3.5(control)		0.804		6.44		42.94



								4		0.541		4.56		30.43



								5		0.377		2.99		19.95



								6		0.317		1.98		13.22



								7		0.334		1.13		10.3



								8		0.209		1.54		7.56







Table (4-20):Effect of different values of initial pH on bacterial cellulose production by  komagataeibacter saccharivorans LMG 1582 grown on GAM medium after 7days at 30 ºC using static culture.                                                         

Dry wt (g/l)	2	3	3.5(control)	4	5	6	7	8	0.59	5.36	7.08	3.35	3.28	2.74	2.5	2.2599999999999998	Yield (%)	2	3	3.5(control)	4	5	6	7	8	3.92	35.72	46.57	22.34	21.85	18.28	16.760000000000002	15.06	O.D	2	3	3.5(control)	4	5	6	7	8	0.13	0.66700000000000004	0.82699999999999996	0.35599999999999998	0.52100000000000002	0.53300000000000003	0.46600000000000003	0.36399999999999999	









Dry wt (g/l)	2	3	3.5(control)	4	5	6	7	8	1.48	5.13	6.44	4.5599999999999996	2.99	1.98	1.1299999999999999	1.54	Yield (%)	2	3	3.5(control)	4	5	6	7	8	12.27	34.18	42.94	30.43	19.95	13.22	10.3	7.56	O.D	2	3	3.5(control)	4	5	6	7	8	0.24399999999999999	0.496	0.80400000000000005	0.54100000000000004	0.377	0.317	0.33400000000000002	0.20899999999999999	







      Table (4-19): Effect of different values of initial pH on bacterial cellulose production by  Acetobacter xylinum ATCC 10245 grown onGAM medium  after 7 days at 30 ºC using static culture.                                           

O.D

D.wt& y(%)

Initial (pH)

Initial (pH)

   Fig (4-20):Effect of different values of initial pH on bacterial cellulose production by 
                    komagataeibacter saccharivorans LMG 1582  grown on GAM medium after
                   7days at 30 ºC using static culture.                                                         

      Fig (4-19): Effect of different values of initial pH on bacterial cellulose  production by 
                        Acetobacter xylinum ATCC 10245 grown  on GAM medium  after 7 days at 30
                       ºC using static culture.                                           



temp







																												O.D

																												O.D		Dry wt		Yield						Temprature

								Temprature		O.D		Dry wt		Yield																(g/l)		(%)

												(g/l)		(%)												25		0.625		6		40.04

								25		0.568		6.12		40.84

																										30(control)		0.802		6.46		43.11

								30(control)		0.833		7.39		94.32

																										35		0.601		3.7		24.67

								35		0.435		3.55		23.7

																										40		0.314		1.25		7.68

								40		0.437		0.59		3.92











      Table (4-21):   :  Effect of different  temperature on bacterial cellulose production by Acetobacter Xylinum ATCC 10245 grown on GAM medium  after 7 days using static culture                                                            

Dry wt (g/l)	25	30(control)	35	40	6.12	7.39	3.55	0.59	Yield (%)	25	30(control)	35	40	40.840000000000003	94.32	23.7	3.92	O.D	25	30(control)	35	40	0.56799999999999995	0.83299999999999996	0.435	0.437	







Dry wt (g/l)	25	30(control)	35	40	6	6.46	3.7	1.25	Yield (%)	25	30(control)	35	40	40.04	43.11	24.67	7.68	O.D	25	30(control)	35	40	0.625	0.80200000000000005	0.60099999999999998	0.314	







Table (4-22):  Effect of different  temperature on bacterial cellulose production by Komagataeibacter saccharivorans LMG 1582 isolate grown on GAM medium  after 7 days using static culture.                                                        

O.D

D.wt&Yield

Table (4-22):  Effect of different  temperature on bacterial cellulose 
                        production by Komagataeibacter saccharivorans  
                        LMG 1582 isolate grown on GAM medium  after 7 
                         days using static culture.                                                        

      Table (4-21): Effect of different  temperature on bacterial 
                            cellulose production by Acetobacter Xylinum 
                           ATCC 10245 grown on GAM medium  after 7
                            days using static culture                                                            



تركيزات كربون



																						                                                                     

																						                                                                                                                                                                                                               

																						                                                                                  

																								O.D		Dry wt		Yield



																										(g/l)		(%)

																Mannitol						5		0.028		1.43		9.55



																(g/l)						10		0.132		1.89		12.65



																						15		0.316		2.86		19.06



																						20		0.005		2.43		16.25













																								O.D		Dry wt		Yield

																		Glucose 

																										(g/l)		(%)

																		(g/l)				5		0.318		2.12		14.17



																						10		0.379		2.68		17.87



																						15		0.46		4.62		30.83



																						20		0.433		3.94		26.29





       Table  (4-7):  efffect of different mannitol concentration on bacterial cellulose  production by Komagataeibacter saccharivorans LMG 1582 isolate  grown on GAM medium after 7 days at 30 ºC   using static culture.

O.D	5	10	15	20	0.318	0.379	0.46	0.433	Dry wt (g/l)	5	10	15	20	2.12	2.68	4.62	3.94	Yield (%)	5	10	15	20	14.17	17.87	30.83	26.29	







O.D	5	10	15	20	2.8000000000000001E-2	0.13200000000000001	0.316	5.0000000000000001E-3	Dry wt (g/l)	5	10	15	20	1.43	1.89	2.86	2.4300000000000002	Yield (%)	5	10	15	20	9.5500000000000007	12.65	19.059999999999999	16.25	







Table  (4-6):  efffect of different glucose concentration on bacterial cellulose  production by Komagataeibacter saccharivorans LMG 1582 isolate  grown on GAM medium after 7 days at 30 ºC   using static culture.



تركيزات النيتروجين 



										yeast extract(g/l)		O.D		BC parameters						final pH

														Fresh wt		Dry wt		Yield

										 :peptone(g/l)				(g/l)		(g/l)		(%)

										(1:5)		0.255		98.55		1.44		9.64		2.82

																												Tryptone		O.D		BC parameters						final pH

										(1:2)		0.345		133.69		3.3		22.05		2.36												Fresh wt		Dry wt		Yield

																												  (g/l)				(g/l)		(g/l)		(%)

										(1:1)		0.445		195.5		4.62		30.85		2.64								4		0.231		71.99		1.23		8.19		3.72

										(control)

										(2:1)		0.341		172.2		3.02		20.13		2.62								6		0.396		160.26		4.02		26.79		3.9

																												(control)

										(5:1)		0.315		160.93		2.55		17.05		2.655								8		0.386		146.71		3.37		22.45		3.08



																												10		0.315		137.91		2.89		19.25		3.18









Table (4-11):   efffect of different tryptone concentration on bacterial cellulose  production by  Komagataeibacter saccharivorans LMG 1582  grown on  GAM medium after 7 days  at 30 ºC using static culture    

Table (4-10):   efffect of different  ratio of yeast extract : peptone on bacterial cellulose  production by Acetobacter xylinum ATCC 10245   grown on  GAM medium after 7 days  at 30 ºC using static culture    


Figure(4-11):   Efffect of different tryptone concentration on bacterial   cellulose  production by 
                        Komagataeibacter saccharivorans LMG 1582  grown on  GAM medium after 7 
                       days  at 30 ºC  using static culture    

Figure (4-10):   Effect of different  ratio of yeast extract : peptone on bacterial 
                        cellulose  production by Acetobacter xylinum ATCC 10245   grown
                        on  GAM medium after 7 days  at 30 ºC using static culture    




خصائص ورق







														Propriety 						Acetobacter xylinum 				Komagataeiobacter saccharivorans 

																				ATCC 10245				LMG 1582

														Mechanical  		Wet tensile strength (Mpa) 				18.75				22.23



																Dry tensile strength (Mpa) 				72.4				90.4



																Wet young’s modulus (Mpa) 				454				388.75



																Dry young’s modulus (Mpa) 				4021				3943.6



																Degree of polymerization(DP) 				2181				2891



																Water absorption capacity(%)				90.07				80.29



														Optical 		Brightness(%) 				24.4				46.5



																Opacity(%)				61.2				77.8





Table (4-28): Mechanical and Optical properities of paper sheet prepared from Acetobacter and     Komgataeibacter cellulose.



vitamines













										VITAMINES		O.D

														Dry wt		Yield

										(0.0002g/l)				(g/l)		(%)

										Control		0.564		4.59		30.63



										Calcium pantothenate		0.589		5.39		35.94



										P-aminobenzoic acid		0.599		5.76		38.43



										Pyridoxin		0.571		5.24		34.98



										riboflavine		0.542		5.62		37.47



										biotin		0.468		4.78		31.91



										folic acid		0.434		4.3		28.71



										nicotinic acid		0.686		6.14		40.92

















										VITAMINES		O.D

														Dry wt		Yield

										(0.0002g/l)				(g/l)		(%)

										Control		0.309		4.37		29.1479



										Calcium pantothenate		0.393		4.07		27.1469



										P-aminobenzoic acid		0.376		3.82		25.4794



										Pyridoxin		0.385		4.37		29.1479



										riboflavine		0.376		3.5		23.345



										biotin		0.339		4.83		32.2161



										folic acid		0.454		5.42		36.1514



										nicotinic acid		0.267		3.97		26.4799





 Table (4-15): Effect of different vitamin concentration on bacterial cellulose  production by  Komagataeibacter saccharivorans LMG 1582 grown on GAM medium  after 7 days at 30º C using static culture                                                                                                                                       

  Table (4-14):  Effect of different vitamin concentration on bacterial  cellulose  production by   Acetobacter xylinum ATCC 10245 grown on GAM medium  after 7 days at 30º C using static  culture
        



aeration





								culture				O.D		BC parameters						final pH

														Fresh wt		Dry wt		Yield

														(g/l)		(g/l)		(%)

								A.xylinum		shaking		0.228		48.74		2.311		15.41		2.89



										static		0.801		205.29		6.42		42.82		2.63



								K.saccharivorans		shaking		0.447		85.75		3.3		22.01		3.79



										static		0.822		224		7.1		47.35		3.77





Table( 4-23): Effect of aeration on BC production by Acetobacter  xylinum 
                       ATCC 10245 and komagataeibacter saccharivorans LMG 
                       1582 grown on GAM  after 7 days at 30º C as a static and 
                        shaking cultures.




مولاس



				Treatment

										code										final pH

										code		O.D		Fresh wt		Dry wt		Yield

														(g/l)

								molasse+N source+		TI		0.999		280.6		12.43		82.879		3.73

								ethanol+acetic acid

								molasse+ ethanol+		T2		0.972		245.2		10.12		67.5		3.74

								acetic acid

								molasse+N source		T3		0.799		194.1		5.28		35.22		3.79



								molasse		T4		0.511		157.1		3.54		23.59		4.87



								modified GAM medium 		T		0.842		228		7.023		46.84		3.76





												O.D		Fresh wt		Dry wt		Yield

														(g/l)

								molasse+N source+		TI		0.832		232.04		8.16		54.42		2.64

								ethanol+acetic acid

								molasse+ ethanol+		T2		0.769		197.06		6.03		40.25		3.27

								acetic acid

								molasse+N source		T3		0.407		105.96		5		33.36		3.7



								molasse		T4		0.199		88.19		3.46		23,07		3.54



								modified GAM medium 				0.804		202.65		6.35		42.38		2.74





Table (4-27): production of bacterial cellulose by  komagataeibacter saccharivorans   
                       LMG 1582  using molasses as a sole carbon source on GAM medium after 
                       7 days at 30 ºC using static culture.


code	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	Fresh wt (g/l)	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	Dry wt	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	12.43	10.119999999999999	5.28	3.54	7.0229999999999997	Yield	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	82.879000000000005	67.5	35.22	23.59	46.84	O.D	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	0.999	0.97199999999999998	0.79900000000000004	0.51100000000000001	0.84199999999999997	









Fresh wt (g/l)	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	Dry wt	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	8.16	6.03	5	3.46	6.35	Yield	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	54.42	40.25	33.36	0	42.38	O.D	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	0.83199999999999996	0.76900000000000002	0.40699999999999997	0.19900000000000001	0.80400000000000005	









Table (4-26): production of bacterial cellulose by Acetobacter xylinum  ATCC  10245    
                      using molasses as a sole carbon source on GAM medium after 7 days at 30 ºC  
                      using static culture

Figure (4-27): production of bacterial cellulose by  komagataeibacter saccharivorans   
                       LMG 1582  using molasses as a sole carbon source on GAM medium after 
                       7 days at 30 ºC using static culture.


O.D

Figure (4-26): production of bacterial cellulose by Acetobacter xylinum  ATCC  
                     10245 using molasses as a sole carbon source on GAM medium after
                     7 days at 30 ºC using static culture



Sheet1



								Description																				Ident				Accession



								Komagataiebacter saccharivorans strain LMG 1582 16S ribosomal RNA, compelete sequence																				97%				NR 108135.1



								Gluconacetobacter nataicole strain LMG 1536  16S ribosomal RNA gene,,partial sequence																				96%				NR 041012.1



								Gluconacetobacter swingsii strain DST GL01  16S ribosomal RNA gene,,partial sequence																				96%				NR 0412762.1



								Komagataiebacter europaeus strain DSE 11 16S ribosomal RNA gene,,partial sequence																				95%				NR 026513.1



								Gluconacetobacter xylinus strain  NCIB 11664  16S ribosomal RNA gene,,partial sequence																				95%				NR 036787.1



								Gluconacetobacter oboediens strain LTH 2460  16S ribosomal RNA gene,,partial sequence																				95%				NR 041295.1



								Gluconacetobacter rhaeticus strain  DST GL02  16S ribosomal RNA gene,,partial sequence																				95%				NR 042763.1



								Komagataiebacter intermedius  strain TF2  ribosomal RNA gene,compelete sequence																				95%				NR 026435.1



								Gluconacetobacter xylinus NBRC 3288 strain NBRC 3288  16S ribosomal RNA, compelete sequence																				95%				NR 074338.1



								Gluconacetobacte entanii strain LTH1560 16S ribosomal RNA gene,,partial sequence																				95%				NR 028909.1



								Gluconacetobacte kombuchae strain RG 3 16S ribosomal RNA gene,,partial sequence																				95%				NR 043112.1



								Komagataiebacter hansenii NCIB 8746 16S ribosomal RNA gene,,partial sequence																				95%				NR 026133.1
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K. saccharivorans 

O.D	b

c

a

d

e



0	1	2	3	4	0.42599999999999999	0.41599999999999998	0.49099999999999999	0.40200000000000002	0.246	Dry wt	c

e

a

b

d



0	1	2	3	4	3.93	3.63	5.25	4.9800000000000004	3.84	Yield	0	1	2	3	4	26.21	24.21	35.020000000000003	33.22	25.61	







c





				Carbon Source

								O.D		BC 										O.D		BC 

										Dry wt		Yield										Dry wt		Yield

						Glucose		0.458		4.6		30.67						Glucose		0.209		1.45		9.68

						(control)												(control)

						Maltose		0.427		3.64		24.25						Maltose		0.109		1.55		10.34



						Sucrose		0.346		3.53		23.55						Sucrose		0.247		1.73		11.54



						Mannose		0.143		2.3		15.38						Mannose		0.169		0.75		5



						Fructose		0.355		3.65		24.36						Fructose		0.118		1.41		9.4



						Galactose		0.095		2.56		17.07						Galactose		0.156		0.517		3.45



						Starch		0.497		3.63		24.25						Starch		0.266		1.89		12.6



						Mannitol		0.25		3.52		23.51						Mannitol		0.32		2.88		19.19



						Glycerol		0.34		2.8		18.69						Glycerol		0.14		1.08		7.2









BC  Dry wt	Glucose	(control)	Maltose	Sucrose	Mannose	Fructose	Galactose	Starch	Mannitol	Glycerol	1.45	1.55	1.73	0.75	1.41	0.51700000000000002	1.89	2.88	1.08	BC  Yield	Glucose	(control)	Maltose	Sucrose	Mannose	Fructose	Galactose	Starch	Mannitol	Glycerol	9.68	10.34	11.54	5	9.4	3.45	12.6	19.190000000000001	7.2	O.D	Glucose	(control)	Maltose	Sucrose	Mannose	Fructose	Galactose	Starch	Mannitol	Glycerol	0.20899999999999999	0.109	0.247	0.16900000000000001	0.11799999999999999	0.156	0.26600000000000001	0.32	0.14000000000000001	







BC  Dry wt	Glucose	(control)	Maltose	Sucrose	Mannose	Fructose	Galactose	Starch	Mannitol	Glycerol	4.5999999999999996	3.64	3.53	2.2999999999999998	3.65	2.56	3.63	3.52	2.8	BC  Yield	Glucose	(control)	Maltose	Sucrose	Mannose	Fructose	Galactose	Starch	Mannitol	Glycerol	30.67	24.25	23.55	15.38	24.36	17.07	24.25	23.51	18.690000000000001	O.D	Glucose	(control)	Maltose	Sucrose	Mannose	Fructose	Galactose	Starch	Mannitol	Glycerol	0.45800000000000002	0.42699999999999999	0.34599999999999997	0.14299999999999999	0.35499999999999998	9.5000000000000001E-2	0.497	0.25	0.34	







.



n







		Nitrogen Source						O.D		Dry wt		Yield						O.D		Dry wt		Yield		Nitrogen Source



																				(g/l)		(%)

						Beef extract		0.157		0.25		1.66				Beef extract		0.286		1.62		10.81



						Yeast extract		0.428		3.23		21.54				Yeast extract		0.227		3.22		21.48



						Peptone		0.195		1.29		8.6				Peptone		0.165		1.04		6.93



						Tryptone		0.335		2.45		16.34				Tryptone		0.395		4.05		27.01



						Casien		0.321		2.35		15.6				Casien		0.295		3.33		22.2



						Urea		0.159		0.66		4.4				Urea		0.035		0.39		2.6



						Ammonium sulphate		0.033		0.17		1.13				Ammonium sulphate		0.178		1.46		9.73



						Ammonium chloride		0.114		0.21		1.37				Ammonium chloride		0.078		0.79		5.26



						Potassium nitrate		0.128		0.27		0.77				Potassium nitrate		0.054		0.24		1.6



						Ammonium nitrate		0.123		0.116		1.75				Ammonium nitrate		0.097		0.26		1.73



						Yeast extract&Peptone(control)		0.447		4.59		30.62				Yeast extract&Peptone		0.136		2.42		16.14

																(control)

						Yeast extract& tryptone		0.428		4.09		27.28				Yeast extract& tryptone		0.216		2.91		19.41



						Yeast extractt& casien		0.293		1.83		12.21				Yeast extractt& casien		0.278		3.31		22.08





















Dry wt (g/l)	Beef extract	Yeast extract	Peptone	Tryptone	Casien	Urea	Ammonium sulphate	Ammonium chloride	Potassium nitrate	Ammonium nitrate	Yeast extract	&	Peptone	(control)	Yeast extract	&	 tryptone	Yeast extractt	&	 casien	1.62	3.22	1.04	4.05	3.33	0.39	1.46	0.79	0.24	0.26	2.42	2.91	3.31	Yield (%)	Beef extract	Yeast extract	Peptone	Tryptone	Casien	Urea	Ammonium sulphate	Ammonium chloride	Potassium nitrate	Ammonium nitrate	Yeast extract	&	Peptone	(control)	Yeast extract	&	 tryptone	Yeast extractt	&	 casien	10.81	21.48	6.93	27.01	22.2	2.6	9.73	5.26	1.6	1.73	16.14	19.41	22.08	O.D	Beef extract	Yeast extract	Peptone	Tryptone	Casien	Urea	Ammonium sulphate	Ammonium chloride	Potassium nitrate	Ammonium nitrate	Yeast extract	&	Peptone	(control)	Yeast extract	&	 tryptone	Yeast extractt	&	 casien	0.28599999999999998	0.22700000000000001	0.16500000000000001	0.39500000000000002	0.29499999999999998	3.5000000000000003E-2	0.17799999999999999	7.8E-2	5.3999999999999999E-2	9.7000000000000003E-2	0.13600000000000001	0.216	0.27800000000000002	









Dry wt	Beef extract	Yeast extract	Peptone	Tryptone	Casien	Urea	Ammonium sulphate	Ammonium chloride	Potassium nitrate	Ammonium nitrate	Yeast extract	&	Peptone(control)	Yeast extract	&	 tryptone	Yeast extractt	&	 casien	0.25	3.23	1.29	2.4500000000000002	2.35	0.66	0.17	0.21	0.27	0.11600000000000001	4.59	4.09	1.83	Yield	Beef extract	Yeast extract	Peptone	Tryptone	Casien	Urea	Ammonium sulphate	Ammonium chloride	Potassium nitrate	Ammonium nitrate	Yeast extract	&	Peptone(control)	Yeast extract	&	 tryptone	Yeast extractt	&	 casien	1.66	21.54	8.6	16.34	15.6	4.4000000000000004	1.1299999999999999	1.37	0.77	1.75	30.62	27.28	12.21	O.D	Beef extract	Yeast extract	Peptone	Tryptone	Casien	Urea	Ammonium sulphate	Ammonium chloride	Potassium nitrate	Ammonium nitrate	Yeast extract	&	Peptone(control)	Yeast extract	&	 tryptone	Yeast extractt	&	 casien	0.157	0.42799999999999999	0.19500000000000001	0.33500000000000002	0.32100000000000001	0.159	3.3000000000000002E-2	0.114	0.128	0.123	0.44700000000000001	0.42799999999999999	0.29299999999999998	









Table (4-8): Effect of different Nitrogen sources on bacterial cellulose production  by Acetobacter  xylinum  ATCC 10245 grown on  GAM medium   after  7 days  at 30 ºC using static culture. 


Table (4-9): Effect of different Nitrogen sources on bacterial cellulose production by Komagataeibacter saccharivorans LMG 1582  grown on  GAM medium   after  7 days  at 30 ºC using static culture. 


Table (4-8): Effect of different Nitrogen sources on bacterial cellulose production  by
                     Acetobacter  xylinum  ATCC 10245 grown on  GAM medium   after  7 days  at  
                    30 ºC using static culture. 


Table (4-9): Effect of different Nitrogen sources on bacterial cellulose production by  
                     Komagataeibacter saccharivorans LMG 1582  grown on  GAM medium   after
                    7days  at 30 ºC using static culture. 


Nitrogen sources   



salt









		SALTS(g+A28/100ml)						O.D		Dry wt		Yield										O.D		Dry wt		Yield





						Control		0.607		5.53		36.89								Control		0.664		6.05		40.35



						MgSO4.7H2O (0.01)		0.611		5.61		37.42								MgSO4.7H2O (0.01)		0.679		6.41		42.75



						CaCl2.2H2O (0.01)		0.666		5.83		38.89								CaCl2.2H2O (0.01)		0.856		7.053		47.04



						NaCl (0.01)		0.805		6.391		42.63								NaCl (0.01)		0.681		6.33		42.22



						FeSO4.7H2O (0.0005)		0.67		5.69		38								FeSO4.7H2O (0.0005)		0.652		6.09		40.62



						H3BO3 (0.0003)		0.613		5.62		37.49								H3BO3 (0.0003)		0.675		6.23		41.55



















Table (4-18): Effect of different  mineral  salts  on bacterial cellulose  production by Acetobacter xylinum ATCC 10245 and Komagataeibacter saccharivorans LMG 1582 grown on  GAM medium  after  7 days at 30 ºC  using static culture .                                                                                          

Dry wt	Control	MgSO4.7H2O (0.01)	CaCl2.2H2O (0.01)	NaCl (0.01)	FeSO4.7H2O (0.0005)	H3BO3 (0.0003)	5.53	5.61	5.83	6.391	5.69	5.62	Yield	Control	MgSO4.7H2O (0.01)	CaCl2.2H2O (0.01)	NaCl (0.01)	FeSO4.7H2O (0.0005)	H3BO3 (0.0003)	36.89	37.42	38.89	42.63	38	37.49	O.D	Control	MgSO4.7H2O (0.01)	CaCl2.2H2O (0.01)	NaCl (0.01)	FeSO4.7H2O (0.0005)	H3BO3 (0.0003)	0.60699999999999998	0.61099999999999999	0.66600000000000004	0.80500000000000005	0.67	0.61299999999999999	









Dry wt	Control	MgSO4.7H2O (0.01)	CaCl2.2H2O (0.01)	NaCl (0.01)	FeSO4.7H2O (0.0005)	H3BO3 (0.0003)	6.05	6.41	7.0529999999999999	6.33	6.09	6.23	Yield	Control	MgSO4.7H2O (0.01)	CaCl2.2H2O (0.01)	NaCl (0.01)	FeSO4.7H2O (0.0005)	H3BO3 (0.0003)	40.35	42.75	47.04	42.22	40.619999999999997	41.55	O.D	Control	MgSO4.7H2O (0.01)	CaCl2.2H2O (0.01)	NaCl (0.01)	FeSO4.7H2O (0.0005)	H3BO3 (0.0003)	0.66400000000000003	0.67900000000000005	0.85599999999999998	0.68100000000000005	0.65200000000000002	0.67500000000000004	







Salts (g/100 ml) 

Acetobacter xylinum ATCC 10245 



a.a







										O.D		Dry wt		Yield												O.D		Dry wt		Yield



								0		0.262		3.67		24.47										0		0.426		3.93		26.21



								1		0.305		3.43		22.87										1		0.416		3.63		24.21



								2		0.295		3.61		24.07										2		0.491		5.25		35.02



								3		0.453		4.63		30.88										3		0.402		4.98		33.22



								4		0.27		2.72		18.14										4		0.246		3.84		25.61





Table (4-13): Effect of different Acetic acid on bacterial cellulose production  by Acetobacter xylinum  ATCC 10245 and  Komagataeibacter saccharivorans LMG 1582  grown on GAM medium  after  7 days  at 30 ºC using static culture.

Dry wt	0	1	2	3	4	3.67	3.43	3.61	4.63	2.72	Yield	0	1	2	3	4	24.47	22.87	24.07	30.88	18.14	O.D	0	1	2	3	4	0.26200000000000001	0.30499999999999999	0.29499999999999998	0.45300000000000001	0.27	





Dry wt	0	1	2	3	4	3.93	3.63	5.25	4.9800000000000004	3.84	Yield	0	1	2	3	4	26.21	24.21	35.020000000000003	33.22	25.61	O.D	0	1	2	3	4	0.42599999999999999	0.41599999999999998	0.49099999999999999	0.40200000000000002	0.246	







K. saccharivorans 

O.D	0	1	2	3	4	0.42599999999999999	0.41599999999999998	0.49099999999999999	0.40200000000000002	0.246	Dry wt	0	1	2	3	4	3.93	3.63	5.25	4.9800000000000004	3.84	Yield	0	1	2	3	4	26.21	24.21	35.020000000000003	33.22	25.61	







A. xylinum

O.D	d

b

c

a

d



0	1	2	3	4	0.26200000000000001	0.30499999999999999	0.29499999999999998	0.45300000000000001	0.27	Dry wt	b

d

c

a

e



0	1	2	3	4	3.67	3.43	3.61	4.63	2.72	Yield	0	1	2	3	4	24.47	22.87	24.07	30.88	18.14	Acetic acid (ml/l)





yiled (%) 



Acetic Acid

Acetic Acid

O.D



ethanol







												O.D		Dry wt		Yield						O.D		Dry wt		Yield

										0		0.204		2.09		13.96				0		0.192		2.25		15.01



										1		0.238		2.88		16.89				1		0.314		3.32		22.14



										3		0.418		2.53		19.24				3		0.339		3		20.01



										5		0.452		2.61		30.81				5		0.315		3.88		25.88



										7		0.245		2.06		13.77				7		0.429		4.89		32.62





 Table (4-12):  Effect of different ethanol concentration on bacterial cellulose production  by Acetobacter Xylinum   ATCC 10245 and  Komagataeibacter saccharivorans LMG 1582 grown  on GAM medium  after 7 days at 30 º C using static culture. 

Dry wt	0	1	3	5	7	2.09	2.88	2.5299999999999998	2.61	2.06	Yield	0	1	3	5	7	13.96	16.89	19.239999999999998	30.81	13.77	O.D	0	1	3	5	7	0.20399999999999999	0.23799999999999999	0.41799999999999998	0.45200000000000001	0.245	







Dry wt	0	1	3	5	7	2.25	3.32	3	3.88	4.8899999999999997	Yield	0	1	3	5	7	15.01	22.14	20.010000000000002	25.88	32.619999999999997	O.D	0	1	3	5	7	0.192	0.314	0.33900000000000002	0.315	0.42899999999999999	







A.xylinum

O.D	d

c

b

a

c



0	1	3	5	7	0.20399999999999999	0.23799999999999999	0.41799999999999998	0.45200000000000001	0.245	Dry wt	d

a

c

b

e



0	1	3	5	7	2.09	2.88	2.5299999999999998	2.61	2.06	Yield	0	1	3	5	7	13.96	16.89	19.239999999999998	30.81	13.77	Ethanol(ml/I)



B.C D.Wt(g/I)&

O.D/ 620 nm



Yield (%)





K.saccharivorans

O.D	d

c

b

c

a



0	1	3	5	7	0.192	0.314	0.33900000000000002	0.315	0.42899999999999999	Dry wt	e

d

c

b

a



0	1	3	5	7	2.25	3.32	3	3.88	4.8899999999999997	Yield	0	1	3	5	7	15.01	22.14	20.010000000000002	25.88	32.619999999999997	Ethanol (ml/l) 



B.C  D.wt (g/l)&                                                                      O.D/620nm



Yield (%)





 Figure (4-12):  Effect of different ethanol concentration on bacterial cellulose production  by Acetobacter Xylinum   ATCC 10245 and  Komagataeibacter 
                        saccharivorans LMG 1582 grown  on GAM medium  after 7 days at 30 º C using static culture. 

D.wt(g/l) &Y(%)

O.D



استهلاك سكر 





												O.D		Glucose 				Dry wt		Pro		yield				 Final pH										Time 		O.D		Glucose 		BC parameters										 Final pH

														consumed		Fresh wt								c.c%												in hrs				consumed		Fresh wt		Dry wt		Pro		yield		c.c%

																g/l		 ( g/l )		(g/l/hrs)		(%)																				g/l		 ( g/l )		g/l/hrs		(%)

										24		0.205		0.782		25.04		1.02		0.0425		6.8034		130.4347826087		3.5										24		0.307		0.782		34.96		1.748		0.0728333333		11.65916		223.5294117647		3.5



										48		0.294		1.08		33.69		1.25		0.0260416667		8.3375		115.7407407407		3.4										48		0.321		1.431		41.04		2.052		0.04275		13.68684		143.3962264151		3.49



										72		0.364		1.16		71.6		1.49		0.0206944444		9.9383		128.4482758621		3.31										72		0.405		2.891		92.45		4.13		0.0573611111		27.5471		142.8571428571		3.37



										84		0.428		1.52		80.35		1.875		0.0223214286		12.50625		123.3552631579		3.26										84		0.466		3.363		98.38		4.63		0.0551190476		30.8821		137.6746952126		3.39



										96		0.492		1.9		89.1		2.26		0.0235416667		15.0742		118.9473684211		3.11										96		0.528		4.189		104.3		5.12		0.0533333333		34.1504		122.2248746718		3.48



										106		0.505		3.67		103.55		3.47		0.0327358491		23.1449		94.5504087193		3										106		0.611		4.852		126.4		5.41		0.0510377358		36.0847		111.5004122012		3.49



										120		0.518		3.99		118		4.66		0.038		31.0822		116.7919799499		2.81										120		0.694		5.443		148.5		5.69		0.0474166667		37.9523		104.5379386368		3.48



										130		0.589		4.76		132.5		5.33		0.041		35.5511		111.974789916		2.62										130		0.76		6.254		161.7		6.22		0.0478461538		41.4874		99.4563479373		3.47



										144		0.661		5.708		147		5.98		0.0415		39.8866		104.7652417659		2.6										144		0.827		6.874		174.9		6.76		0.0469444444		45.0892		98.3415769566		3.46



										154		0.732		5.844		176		6.185		0.04		41.25395		105.8350444901		2.59										154		0.834		7.228		201		6.97		0.0452597403		46.4899		96.4305478694		3.41



										168		0.804		6.003		205		6.39		0.0380357143		42.6213		106.4467766117		2.57										168		0.841		8.486		227.1		7.17		0.0426785714		47.8239		84.4921046429		3.34

																																				(control)

										178		0.807		6.77		222		6.915		0.0388483146		46.12305		102.1418020679		2.56										178		0.854		8.717		241.5		7.45		0.0418539326		49.6915		85.4651829758		3.44



										192		0.814		7.86		239		7.44		0.03875		49.6248		94.6564885496		2.55										192		0.857		8.953		255.9		7.73		0.0402604167		51.5591		86.3397743773		3.5



										216		0.836		8.55		246		8.43		0.039		56.2281		98.5964912281		2.6										216		0.861		9.897		287.5		8.29		0.0383796296		55.2943		83.7627563908		3.53



										240		0.849		9.16		271		9.36		0.039		62.4312		102.1834061135		2.6										240		0.867		10.118		308.4		8.99		0.0374583333		59.9633		88.8515516901		3.56



										264		0.853		9.32		318		10.08		0.0381818182		67.2336		108.1545064378		2.56										264		0.868		10.738		314.8		9.56		0.0362121212		63.7652		89.0296144533		3.64



										288		0.858		9.63		320		10.46		0.0363194444		69.7682		108.6188992731		2.51										288		0.908		11.343		329.5		10.05		0.0348958333		67.0335		88.600899233		3.69



										312		0.893		10		343		10.87		0.0348397436		72.5029		108.7		2.57										312		0.928		11.461		335.1		11.01		0.0352884615		73.4367		96.0649158014		3.69



										336		0.911		10.767		377		11.11		0.0330654762		74.1037		103.1856598867		2.59										336		0.954		11.534		391.5		12.61		0.0375297619		84.1087		109.3289405237		4.12



										360		0.928		10.944		376		10.02		0.0278333333		66.8334		91.5570175439		2.62										360		0.813		11.638		380		11.29		0.0313611111		75.3043		97.0097954975		4.1



										384		0.892		11.01		372		9.49		0.0247135417		63.2983		86.1943687557		2.55										384		0.799		11.72		368.3		11.22		0.02921875		74.8374		95.7337883959		4.11



										408		0.738		11.25		368		8.37		0.0205147059		55.8279		74.4		2.54										408		0.772		11.74		360		11.06		0.0271078431		73.7702		94.2078364566		3.86







 Table ( 4-24):  Biological activity of   Acetobacter Xylinum ATCC 10245                                    for                       BC production on  modified  GAM  during 17 days  of incubation period   at 30  ºC    as a static culture


O.D	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	Glucose  consumed	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	0.78200000000000003	1.08	1.1599999999999999	1.52	1.9	3.67	3.99	4.76	5.7080000000000002	5.8440000000000003	6.0030000000000001	6.77	7.86	8.5500000000000007	9.16	9.32	9.6300000000000008	10	10.766999999999999	10.944000000000001	11.01	11.25	Glucose  Fresh wt g/l	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	Dry wt  ( g/l )	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	





O.D	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	





O.D	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	Glucose  consumed	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	0.78200000000000003	1.08	1.1599999999999999	1.52	1.9	3.67	3.99	4.76	5.7080000000000002	5.8440000000000003	6.0030000000000001	6.77	7.86	8.5500000000000007	9.16	9.32	9.6300000000000008	10	10.766999999999999	10.944000000000001	11.01	11.25	Glucose  Fresh wt g/l	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	Dry wt  ( g/l )	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	yield (%)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	6.8033999999999999	8.3375000000000004	9.9382999999999999	12.50625	15.074199999999998	23.1449	31.0822	35.551099999999998	39.886600000000001	41.253949999999996	42.621299999999998	46.123049999999999	49.6248	56.228099999999998	62.431199999999997	67.233599999999996	69.768200000000007	72.502899999999997	74.103699999999989	66.833399999999997	63.298299999999998	55.827899999999993	Pro (g/l/hrs)	24	48	72	84	96	106	120	130	144	154	168	178	192	216	240	264	288	312	336	360	384	408	







Table ( 4-25) :  Biological activity of Komagataeibacter saccharivorans  LMG 1582                                     for                       BC production on  modified GAM  during 17 days  of incubation period   at 30  ºC    as a static culture

BC Y(%)



Sheet2





البيئات



						cellulose producing bacteria





								f.wt (g/l)		O.D

						DSM		4.7		0.012

						HS		17.018		0.444

						COM		18.7		0.125																																																																		DSM medium						HS medium						COM medium						SEED medium						GAM medium

						SEED		28.4		0.024																														DSM medium						HS medium						COM medium						SEED medium						GAM medium												f.wt (g/l)		 final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D										DSM medium						HS medium						COM medium						SEED medium						GAM medium

						GAM		115		0.632																														f.wt (g/l)		 final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D				Acetobacter xylnium				4.7		6.55		0.012		17.018		4.08		0.444		18.7		4.12		0.125		28.4		4.01		0.024		115		3.66		0.632										f.wt (g/l)		 final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D		f.wt (g/l)		final PH		O.D

																																				Acetobacter xylnium				4.7		6.55		0.012		17.018		4.08		0.444		18.7		4.12		0.125		28.4		4.01		0.024		115		3.66		0.632																																										Acetobacter xylnium				4.7		6.55		0.012		17.018		4.08		0.444		18.7		4.12		0.125		28.4		4.01		0.024		115		3.66		0.632

																																																																								PE  1				24.64		4.74		0.292		14.36		4.27		0.32		53.46		4.46		0.45		50.7		3.52		0.42		58.6		2.19		0.49

																																				PE  1				24.64		4.74		0.292		14.36		4.27		0.32		53.46		4.46		0.45		50.7		3.52		0.42		58.6		2.19		0.49																																										PE  1				24.64		4.74		0.292		14.36		4.27		0.32		53.46		4.46		0.45		50.7		3.52		0.42		58.6		2.19		0.49

																																																																								AP 2				22.92		5.22		0.115		12.52		4.74		0.33		40.7		4.34		0.45		40.8		3.82		0.225		45.6		3.51		0.48

																																				AP 2				22.92		5.22		0.115		12.52		4.74		0.33		40.7		4.34		0.45		40.8		3.82		0.225		45.6		3.51		0.48																																										AP 2				22.92		5.22		0.115		12.52		4.74		0.33		40.7		4.34		0.45		40.8		3.82		0.225		45.6		3.51		0.48

																																																																								PI 3				23.38		5.35		0.186		12.474		3.95		0.265		28.8		3.99		0.161		46.83		3.58		0.185		50.63		3.88		0.411

																																				PI 3				23.38		5.35		0.186		12.474		3.95		0.265		28.8		3.99		0.161		46.83		3.58		0.185		50.63		3.88		0.411																																										PI 3				23.38		5.35		0.186		12.474		3.95		0.265		28.8		3.99		0.161		46.83		3.58		0.185		50.63		3.88		0.411





																																								f.wt (g/l)		O.D																		f.wt (g/l)		O.D																				f.wt (g/l)		O.D

																																				A		DSM		24.64		0.292																DSM		22.92		0.115																		DSM		23.38		0.186

																																						HS		14.36		0.32																HS		12.52		0.33																		HS		12.474		0.265

																																						COM		53.64		0.45																COM		40.7		0.45																		COM		28.8		0.161

																																						SEED		50.7		0.42																SEED		40.8		0.225																		SEED		46.83		0.185

																																						GAM		58.6		0.49																GAM		45.6		0.48																		GAM		58.63		0.411



f.wt (g/l)	DSM	HS	COM	SEED	GAM	4.7	17.018000000000001	18.7	28.4	115	O.D	DSM	HS	COM	SEED	GAM	1.2E-2	0.44400000000000001	0.125	2.4E-2	0.63200000000000001	







f.wt (g/l)	DSM	HS	COM	SEED	GAM	24.64	14.36	53.64	50.7	58.6	O.D	DSM	HS	COM	SEED	GAM	0.29199999999999998	0.32	0.45	0.42	0.49	







f.wt (g/l)	DSM	HS	COM	SEED	GAM	22.92	12.52	40.700000000000003	40.799999999999997	45.6	O.D	DSM	HS	COM	SEED	GAM	0.115	0.33	0.45	0.22500000000000001	0.48	





f.wt (g/l)	DSM	HS	COM	SEED	GAM	23.38	12.474	28.8	46.83	58.63	O.D	DSM	HS	COM	SEED	GAM	0.186	0.26500000000000001	0.161	0.185	0.41099999999999998	







Acetobacter xylnium ATCC 10245

 Isolate (AP 4)



عمر اللقاح



																																												cellulose producing



						INOCULUM AGE  (day)																																						bacteria

												2						3						4						5						6

						1		final pH				2						3						4						5						6

		Acetobacter xylnium				8.828		4.13				12.41						18.67						11.42						9.35						7.8



		PE 5				7.164		4.1				11.22						14.56						8.79						7.51						6.24



		AP 4				6.62		4.04				8.04						13.03						8.54						7.31						6.1



		PI 4				7.88		3.95				9.2						13.43						7.7						7.04						5.09



																																																																1		2		3		4		5		6



																																																												Acetobacter xylnium				0.213		0.234		0.406		0.374		0.28		0.214



																																																												PE 5				0.297		0.28		0.425		0.375		0.315		0.207



																																																												AP 4				0.364		0.277		0.315		0.225		0.057		0.068



																																																												PI 4				0.35		0.271		0.213		0.134		0.118		0.191







						1		1		2		3		4		5		6

		Acetobacter xylnium				4.13		0.213		0.234		0.406		0.374		0.28		0.214



		PE 1				4.1		0.297		0.28		0.425		0.375		0.315		0.207



		AP 2				4.04		0.364		0.277		0.315		0.225		0.057		0.068



		PI 3				3.95		0.35		0.271		0.213		0.134		0.118		0.191





Table (4-2):  Bacterial cellulose production as influenced by inoculum age of Acetobacter xylinum ATCC 10245 and  different cellulose producing isolates  after7 days at 30 ºC  on HS medium 
                      using static  culture       

Acetobacter xylnium	1	2	3	4	5	6	8.8279999999999994	12.41	18.670000000000002	11.42	9.35	7.8	PE 5	1	2	3	4	5	6	7.1639999999999997	11.22	14.56	8.7899999999999991	7.51	6.24	AP 4	1	2	3	4	5	6	6.62	8.0399999999999991	13.03	8.5399999999999991	7.31	6.1	PI 4	1	2	3	4	5	6	7.88	9.1999999999999993	13.43	7.7	7.04	5.09	Acetobacter xylnium	1	2	3	4	5	6	PE 5	1	2	3	4	5	6	AP 4	1	2	3	4	5	6	PI 4	1	2	3	4	5	6	







1	2	3	4	5	6	Acetobacter xylnium	1	2	3	4	5	6	0.21299999999999999	0.23400000000000001	0.40600000000000003	0.374	0.28000000000000003	0.214	Acetobacter xylnium	1	2	3	4	5	6	PE 5	1	2	3	4	5	6	0.29699999999999999	0.28000000000000003	0.42499999999999999	0.375	0.315	0.20699999999999999	PE 5	1	2	3	4	5	6	AP 4	1	2	3	4	5	6	0.36399999999999999	0.27700000000000002	0.315	0.22500000000000001	5.7000000000000002E-2	6.8000000000000005E-2	AP 4	1	2	3	4	5	6	PI 4	1	2	3	4	5	6	0.35	0.27100000000000002	0.21299999999999999	0.13400000000000001	0.11799999999999999	0.191	PI 4	1	2	3	4	5	6	







      

Inoculum age (day)

Cell growth (O.D)



الفواكه







														code 		Media																								No		%

														No		HS		SEED		GAM		COM		DSM		St. dist. Water		SM		SAM		MM		GEM		LGI		W.Y

																1		2		3		4		5		6		7		8		9		10		11		12

										1		 apple		AP 1:5		+		+++		+++		+++		++		_		_		_		_		_		_		_		5		12.82

										2		gauava		GA 7		_		_		_		_		_		_		+		_		_		_		_		_		1		2.56

										3		grape		GR 11		_		_		_		_		_		_		_		+		_		_		_		_		1		2.56

										4		 peach		PE 1:6		+		+++		+++		+++		++		+++		_		_		_		_		_		_		6		15.4

										5		cantaloupe		CA 1,8		_		+		-		_		_		_		_		+		_		_		_		_		2		5.13

										6		pineaple		PI 1:6, 10		++		++		+++		+		+		+		_		_		_		+++		_		_		7		18

										7		orange		OR 1		+		_		_		_		_		_		_		_		_		_		_		_		1		2.56

										8		date		DA 4		_		_		_		+		_		_		_		_		_		_		_		_		1		2.56

										9		yousefi		YO 3,10		_		_		+++		_		_		_		_		_		_		++		_		_		2		5.13

										10		grape fruit		Gr 7		_		_		_		_		_		_		+		_		_		_		_		_		1		2.56

										11		plum		PL 2		_		+		_		_		_		_		_		_		_		_		_		_		1		2.56

										12		 figs		FI 1		++		_		_		_		_		_		_		_		_		_		_		_		1		2.56

										13		  banana		BA 2,9		_		+		_		_		_		-		_		_		+		_		_		_		2		5.13

										14		kiwi		KI 1		++		_		_		_		_		_		_		_		_		_		_		_		1		2.56

										15		kombucha tea		KO 1,4,11,12		+++		_		_		++		_		_		_		_		_		_		++		++		4		10.3

										16		gaga		Ga 1 		_		-		_		_		+		_		_		_		-		_		_		_		1		2.56

										17		strawberry		ST 3		_		-		++		_		_		_		_		_		_		_		_		_		1		2.56

										18		pomegranate		PO 9		_		_		_		_		_		_		_		_		++		_		_		_		1		2.56





 



%	

 apple	gauava	grape	 peach	cantaloupe	pineaple	orange	date	yousefi	grape fruit	plum	 figs	  banana	kiwi	kombucha tea	gaga	strawberry	pomegranate	12.82	2.56	2.56	15.4	5.13	18	2.56	2.56	5.13	2.56	2.56	2.56	5.13	2.56	10.3	2.56	2.56	2.56	No	 apple	gauava	grape	 peach	cantaloupe	pineaple	orange	date	yousefi	grape fruit	plum	 figs	  banana	kiwi	kombucha tea	gaga	strawberry	pomegranate	%	

 apple	gauava	grape	 peach	cantaloupe	pineaple	orange	date	yousefi	grape fruit	plum	 figs	  banana	kiwi	kombucha tea	gaga	strawberry	pomegranate	12.82	2.56	2.56	15.4	5.13	18	2.56	2.56	5.13	2.56	2.56	2.56	5.13	2.56	10.3	2.56	2.56	2.56	





تركير فيتامينات

								                 

								                                                                                                                                                          

								                                            

												O.D		Fresh wt		Dry wt		Yield												O.D		Dry wt		Yield

						  (g/l)								(g/l)		(g/l)		(%)														(g/l)		(%)

										0.0001		0.422		133.3		4.98		33.19		3.34								0.0001		0.396		4.99		33.28



										0.0002		0.686		199.6		6.09		40.67		3.76								0.0002		0.409		5.44		36.28

										(control)																		(control)

										0.0004		0.505		169.19		4.87		32.48		3.27								0.0004		0.607		5.56		37.09



										0.0006		0.455		110.24		3.77		25.13		4.27								0.0006		0.478		5.26		35.7



										0.0008		0.273		92.65		2.2		14.96		4.99								0.0008		0.464		4.55		30.35















Table (4-16) : Effect of different folic acid concentration on bacterial cellulose production   by Acetobacter Xylinum ATCC 10245 grown on GAM medium  after 7 days at 30 ºC using static culture                   


Fresh wt (g/l)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	Dry wt (g/l)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	4.9800000000000004	6.09	4.87	3.77	2.2000000000000002	Yield (%)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	33.19	40.67	32.479999999999997	25.13	14.96	O.D	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	0.42199999999999999	0.68600000000000005	0.505	0.45500000000000002	0.27300000000000002	







O.D	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	0.39600000000000002	0.40899999999999997	0.60699999999999998	0.47799999999999998	0.46400000000000002	Dry wt (g/l)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	4.99	5.44	5.56	5.26	4.55	Yield (%)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	33.28	36.28	37.090000000000003	35.700000000000003	30.35	







Dry wt (g/l)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	4.99	5.44	5.56	5.26	4.55	Yield (%)	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	33.28	36.28	37.090000000000003	35.700000000000003	30.35	O.D	0.0001	0.0002	(control)	0.0004	0.0006	0.0008	0.39600000000000002	0.40899999999999997	0.60699999999999998	0.47799999999999998	0.46400000000000002	







  Table (4-17): Effect of different nicotinic acid concentration on bacterial                                                                                                                                                                                                                                                                                                                           cellulose production   by  Komagataeibacter saccharivorans                                                                                                                                                                                                                                                                                                                                                                                                                  LMG 1582 grown on GAM medium  after 7 days at 30 ºC using static culture.                 

Nicotinic  acid  (g/l)

  Fig (4-17): Effect of different nicotinic acid concentration on bacterial                                                                                                                                                                                                                                                                                                                                                
                       cellulose production   by  Komagataeibacter saccharivorans 
                          LMG 1582 grown on GAM medium  after 7 days at 30 ºC using 
                          static culture.                  
                                                                                                                                                                                                                                                                                                                                                                                            

Fig (4-16) : Effect of different folic acid concentration on  
                        bacterial cellulose production   by Acetobacter Xylinum 
                        ATCC 10245 grown on GAM medium  after 7 days at 
                       30 ºC using static culture                   




ph







										O.D		Dry wt		Yield

												(g/l)		(%)

								2		0.13		0.59		3.92



								3		0.667		5.36		35.72



								3.5(control)		0.827		7.08		46.57



								4		0.356		3.35		22.34



								5		0.521		3.28		21.85



								6		0.533		2.74		18.28



								7		0.466		2.5		16.76



								8		0.364		2.26		15.06









								Initial pH		O.D		Dry wt		Yield



												(g/l)		(%)

								2		0.244		1.48		12.27



								3		0.496		5.13		34.18



								3.5(control)		0.804		6.44		42.94



								4		0.541		4.56		30.43



								5		0.377		2.99		19.95



								6		0.317		1.98		13.22



								7		0.334		1.13		10.3



								8		0.209		1.54		7.56







Table (4-20):Effect of different values of initial pH on bacterial cellulose production by  komagataeibacter saccharivorans LMG 1582 grown on GAM medium after 7days at 30 ºC using static culture.                                                         

Dry wt (g/l)	2	3	3.5(control)	4	5	6	7	8	0.59	5.36	7.08	3.35	3.28	2.74	2.5	2.2599999999999998	Yield (%)	2	3	3.5(control)	4	5	6	7	8	3.92	35.72	46.57	22.34	21.85	18.28	16.760000000000002	15.06	O.D	2	3	3.5(control)	4	5	6	7	8	0.13	0.66700000000000004	0.82699999999999996	0.35599999999999998	0.52100000000000002	0.53300000000000003	0.46600000000000003	0.36399999999999999	









Dry wt (g/l)	2	3	3.5(control)	4	5	6	7	8	1.48	5.13	6.44	4.5599999999999996	2.99	1.98	1.1299999999999999	1.54	Yield (%)	2	3	3.5(control)	4	5	6	7	8	12.27	34.18	42.94	30.43	19.95	13.22	10.3	7.56	O.D	2	3	3.5(control)	4	5	6	7	8	0.24399999999999999	0.496	0.80400000000000005	0.54100000000000004	0.377	0.317	0.33400000000000002	0.20899999999999999	







      Table (4-19): Effect of different values of initial pH on bacterial cellulose production by  Acetobacter xylinum ATCC 10245 grown onGAM medium  after 7 days at 30 ºC using static culture.                                           

O.D

D.wt& y(%)

Initial (pH)

Initial (pH)

   Fig (4-20):Effect of different values of initial pH on bacterial cellulose production by 
                    komagataeibacter saccharivorans LMG 1582  grown on GAM medium after
                   7days at 30 ºC using static culture.                                                         

      Fig (4-19): Effect of different values of initial pH on bacterial cellulose  production by 
                        Acetobacter xylinum ATCC 10245 grown  on GAM medium  after 7 days at 30
                       ºC using static culture.                                           



temp







																												O.D

																												O.D		Dry wt		Yield						Temprature

								Temprature		O.D		Dry wt		Yield																(g/l)		(%)

												(g/l)		(%)												25		0.625		6		40.04

								25		0.568		6.12		40.84

																										30(control)		0.802		6.46		43.11

								30(control)		0.833		7.39		94.32

																										35		0.601		3.7		24.67

								35		0.435		3.55		23.7

																										40		0.314		1.25		7.68

								40		0.437		0.59		3.92











      Table (4-21):   :  Effect of different  temperature on bacterial cellulose production by Acetobacter Xylinum ATCC 10245 grown on GAM medium  after 7 days using static culture                                                            

Dry wt (g/l)	25	30(control)	35	40	6.12	7.39	3.55	0.59	Yield (%)	25	30(control)	35	40	40.840000000000003	94.32	23.7	3.92	O.D	25	30(control)	35	40	0.56799999999999995	0.83299999999999996	0.435	0.437	







Dry wt (g/l)	25	30(control)	35	40	6	6.46	3.7	1.25	Yield (%)	25	30(control)	35	40	40.04	43.11	24.67	7.68	O.D	25	30(control)	35	40	0.625	0.80200000000000005	0.60099999999999998	0.314	







Table (4-22):  Effect of different  temperature on bacterial cellulose production by Komagataeibacter saccharivorans LMG 1582 isolate grown on GAM medium  after 7 days using static culture.                                                        

O.D

D.wt&Yield

Table (4-22):  Effect of different  temperature on bacterial cellulose 
                        production by Komagataeibacter saccharivorans  
                        LMG 1582 isolate grown on GAM medium  after 7 
                         days using static culture.                                                        

      Table (4-21): Effect of different  temperature on bacterial 
                            cellulose production by Acetobacter Xylinum 
                           ATCC 10245 grown on GAM medium  after 7
                            days using static culture                                                            



تركيزات كربون



																						                                                                     

																						                                                                                                                                                                                                               

																						                                                                                  

																								O.D		Dry wt		Yield



																										(g/l)		(%)

																Mannitol						5		0.028		1.43		9.55



																(g/l)						10		0.132		1.89		12.65



																						15		0.316		2.86		19.06



																						20		0.005		2.43		16.25













																								O.D		Dry wt		Yield

																		Glucose 

																										(g/l)		(%)

																		(g/l)				5		0.318		2.12		14.17



																						10		0.379		2.68		17.87



																						15		0.46		4.62		30.83



																						20		0.433		3.94		26.29





       Table  (4-7):  efffect of different mannitol concentration on bacterial cellulose  production by Komagataeibacter saccharivorans LMG 1582 isolate  grown on GAM medium after 7 days at 30 ºC   using static culture.

O.D	5	10	15	20	0.318	0.379	0.46	0.433	Dry wt (g/l)	5	10	15	20	2.12	2.68	4.62	3.94	Yield (%)	5	10	15	20	14.17	17.87	30.83	26.29	







O.D	5	10	15	20	2.8000000000000001E-2	0.13200000000000001	0.316	5.0000000000000001E-3	Dry wt (g/l)	5	10	15	20	1.43	1.89	2.86	2.4300000000000002	Yield (%)	5	10	15	20	9.5500000000000007	12.65	19.059999999999999	16.25	







Table  (4-6):  efffect of different glucose concentration on bacterial cellulose  production by Komagataeibacter saccharivorans LMG 1582 isolate  grown on GAM medium after 7 days at 30 ºC   using static culture.



تركيزات النيتروجين 



										yeast extract(g/l)		O.D		BC parameters						final pH

														Fresh wt		Dry wt		Yield

										 :peptone(g/l)				(g/l)		(g/l)		(%)

										(1:5)		0.255		98.55		1.44		9.64		2.82

																												Tryptone		O.D		BC parameters						final pH

										(1:2)		0.345		133.69		3.3		22.05		2.36												Fresh wt		Dry wt		Yield

																												  (g/l)				(g/l)		(g/l)		(%)

										(1:1)		0.445		195.5		4.62		30.85		2.64								4		0.231		71.99		1.23		8.19		3.72

										(control)

										(2:1)		0.341		172.2		3.02		20.13		2.62								6		0.396		160.26		4.02		26.79		3.9

																												(control)

										(5:1)		0.315		160.93		2.55		17.05		2.655								8		0.386		146.71		3.37		22.45		3.08



																												10		0.315		137.91		2.89		19.25		3.18









Table (4-11):   efffect of different tryptone concentration on bacterial cellulose  production by  Komagataeibacter saccharivorans LMG 1582  grown on  GAM medium after 7 days  at 30 ºC using static culture    

Table (4-10):   efffect of different  ratio of yeast extract : peptone on bacterial cellulose  production by Acetobacter xylinum ATCC 10245   grown on  GAM medium after 7 days  at 30 ºC using static culture    


Figure(4-11):   Efffect of different tryptone concentration on bacterial   cellulose  production by 
                        Komagataeibacter saccharivorans LMG 1582  grown on  GAM medium after 7 
                       days  at 30 ºC  using static culture    

Figure (4-10):   Effect of different  ratio of yeast extract : peptone on bacterial 
                        cellulose  production by Acetobacter xylinum ATCC 10245   grown
                        on  GAM medium after 7 days  at 30 ºC using static culture    




خصائص ورق







														Propriety 						Acetobacter xylinum 				Komagataeiobacter saccharivorans 

																				ATCC 10245				LMG 1582

														Mechanical  		Wet tensile strength (Mpa) 				18.75				22.23



																Dry tensile strength (Mpa) 				72.4				90.4



																Wet young’s modulus (Mpa) 				454				388.75



																Dry young’s modulus (Mpa) 				4021				3943.6



																Degree of polymerization(DP) 				2181				2891



																Water absorption capacity(%)				90.07				80.29



														Optical 		Brightness(%) 				24.4				46.5



																Opacity(%)				61.2				77.8





Table (4-28): Mechanical and Optical properities of paper sheet prepared from Acetobacter and     Komgataeibacter cellulose.



vitamines













										VITAMINES		O.D

														Dry wt		Yield

										(0.0002g/l)				(g/l)		(%)

										Control		0.564		4.59		30.63



										Calcium pantothenate		0.589		5.39		35.94



										P-aminobenzoic acid		0.599		5.76		38.43



										Pyridoxin		0.571		5.24		34.98



										riboflavine		0.542		5.62		37.47



										biotin		0.468		4.78		31.91



										folic acid		0.434		4.3		28.71



										nicotinic acid		0.686		6.14		40.92

















										VITAMINES		O.D

														Dry wt		Yield

										(0.0002g/l)				(g/l)		(%)

										Control		0.309		4.37		29.1479



										Calcium pantothenate		0.393		4.07		27.1469



										P-aminobenzoic acid		0.376		3.82		25.4794



										Pyridoxin		0.385		4.37		29.1479



										riboflavine		0.376		3.5		23.345



										biotin		0.339		4.83		32.2161



										folic acid		0.454		5.42		36.1514



										nicotinic acid		0.267		3.97		26.4799





 Table (4-15): Effect of different vitamin concentration on bacterial cellulose  production by  Komagataeibacter saccharivorans LMG 1582 grown on GAM medium  after 7 days at 30º C using static culture                                                                                                                                       

  Table (4-14):  Effect of different vitamin concentration on bacterial  cellulose  production by   Acetobacter xylinum ATCC 10245 grown on GAM medium  after 7 days at 30º C using static  culture
        



aeration





								culture				O.D		BC parameters						final pH

														Fresh wt		Dry wt		Yield

														(g/l)		(g/l)		(%)

								A.xylinum		shaking		0.228		48.74		2.311		15.41		2.89



										static		0.801		205.29		6.42		42.82		2.63



								K.saccharivorans		shaking		0.447		85.75		3.3		22.01		3.79



										static		0.822		224		7.1		47.35		3.77





Table( 4-23): Effect of aeration on BC production by Acetobacter  xylinum 
                       ATCC 10245 and komagataeibacter saccharivorans LMG 
                       1582 grown on GAM  after 7 days at 30º C as a static and 
                        shaking cultures.




مولاس



				Treatment

										code										final pH

										code		O.D		Fresh wt		Dry wt		Yield

														(g/l)

								molasse+N source+		TI		0.999		280.6		12.43		82.879		3.73

								ethanol+acetic acid

								molasse+ ethanol+		T2		0.972		245.2		10.12		67.5		3.74

								acetic acid

								molasse+N source		T3		0.799		194.1		5.28		35.22		3.79



								molasse		T4		0.511		157.1		3.54		23.59		4.87



								modified GAM medium 		T		0.842		228		7.023		46.84		3.76





												O.D		Fresh wt		Dry wt		Yield

														(g/l)

								molasse+N source+		TI		0.832		232.04		8.16		54.42		2.64

								ethanol+acetic acid

								molasse+ ethanol+		T2		0.769		197.06		6.03		40.25		3.27

								acetic acid

								molasse+N source		T3		0.407		105.96		5		33.36		3.7



								molasse		T4		0.199		88.19		3.46		23,07		3.54



								modified GAM medium 				0.804		202.65		6.35		42.38		2.74





Table (4-27): production of bacterial cellulose by  komagataeibacter saccharivorans   
                       LMG 1582  using molasses as a sole carbon source on GAM medium after 
                       7 days at 30 ºC using static culture.


code	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	Fresh wt (g/l)	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	Dry wt	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	12.43	10.119999999999999	5.28	3.54	7.0229999999999997	Yield	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	82.879000000000005	67.5	35.22	23.59	46.84	O.D	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	0.999	0.97199999999999998	0.79900000000000004	0.51100000000000001	0.84199999999999997	









Fresh wt (g/l)	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	Dry wt	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	8.16	6.03	5	3.46	6.35	Yield	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	54.42	40.25	33.36	0	42.38	O.D	molasse+N source+	ethanol+acetic acid	molasse+ ethanol+	acetic acid	molasse+N source	molasse	modified GAM medium 	0.83199999999999996	0.76900000000000002	0.40699999999999997	0.19900000000000001	0.80400000000000005	









Table (4-26): production of bacterial cellulose by Acetobacter xylinum  ATCC  10245    
                      using molasses as a sole carbon source on GAM medium after 7 days at 30 ºC  
                      using static culture

Figure (4-27): production of bacterial cellulose by  komagataeibacter saccharivorans   
                       LMG 1582  using molasses as a sole carbon source on GAM medium after 
                       7 days at 30 ºC using static culture.


O.D

Figure (4-26): production of bacterial cellulose by Acetobacter xylinum  ATCC  
                     10245 using molasses as a sole carbon source on GAM medium after
                     7 days at 30 ºC using static culture



Sheet1



								Description																				Ident				Accession



								Komagataiebacter saccharivorans strain LMG 1582 16S ribosomal RNA, compelete sequence																				97%				NR 108135.1



								Gluconacetobacter nataicole strain LMG 1536  16S ribosomal RNA gene,,partial sequence																				96%				NR 041012.1



								Gluconacetobacter swingsii strain DST GL01  16S ribosomal RNA gene,,partial sequence																				96%				NR 0412762.1



								Komagataiebacter europaeus strain DSE 11 16S ribosomal RNA gene,,partial sequence																				95%				NR 026513.1



								Gluconacetobacter xylinus strain  NCIB 11664  16S ribosomal RNA gene,,partial sequence																				95%				NR 036787.1



								Gluconacetobacter oboediens strain LTH 2460  16S ribosomal RNA gene,,partial sequence																				95%				NR 041295.1



								Gluconacetobacter rhaeticus strain  DST GL02  16S ribosomal RNA gene,,partial sequence																				95%				NR 042763.1



								Komagataiebacter intermedius  strain TF2  ribosomal RNA gene,compelete sequence																				95%				NR 026435.1



								Gluconacetobacter xylinus NBRC 3288 strain NBRC 3288  16S ribosomal RNA, compelete sequence																				95%				NR 074338.1



								Gluconacetobacte entanii strain LTH1560 16S ribosomal RNA gene,,partial sequence																				95%				NR 028909.1



								Gluconacetobacte kombuchae strain RG 3 16S ribosomal RNA gene,,partial sequence																				95%				NR 043112.1



								Komagataiebacter hansenii NCIB 8746 16S ribosomal RNA gene,,partial sequence																				95%				NR 026133.1












