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1. Extracellular polysaccharides
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4. Tryptic soy broth
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2. Nutrient broth
3.Tryptic soy agar
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Table 1 Variables in real values, for screening
by the 2-level fractional factorial design

Variable Range and levels
-1 +1
hy Time 48 120
g/ly CaCOs 0/5 1
@/l NH4SO4 0/5 3
%) Dairy sludge 5 30
pH 5 9
(rpm)Agitation 50 150
(°C) Temperature 24 37

5. Fractional factorial designs
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Table 2 Independent variable values of the
process and their corresponding levels

Ing?g ;I;(li:m Symbol Range and levels
-1 0 +1
D:‘;;ﬁg;”’) X, 30 40 50
CaCoO; (g/) X, 0/5 0/75 1
Time(h) X, 24 72 120
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8. Fourier ransform Infrared Spectroscopy
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6. Central composite designs
7. Response Surface Methodology
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Table 3 Two-level fractional factorial design of variables (in coded levels) with Growh R.radiobacter as
the response

Temperature Agitation rat
Run (°C) (rpm) pH
1 30 50 5
2 24 50 9
3 24 150 5
4 30 150 5
5 30 50 9
6 30 150 9
7 24 50 5
8 24 150 9

Sll)lf‘(;rgye NH,SO, CaCO; Time  Cell count
%) (@ (g (h) (cfu)
30 3 0/5 47 2/1x10°

5 3 0/5 120 9/9x10°
5 3 1 48 1/1x10"
5 0/5 0/5 120 1/7x10"
5 0/5 1 48 1/2x10"
30 3 4 120 7/5%10"
30 0/5 1 120 7/8%10"
30 0/5 0/5 48 4/1x10"

Table 4 Analysis of variance for thegrowth ofR.radiobacter as the responseusing coded values

sourse Sum of squares Mean square Df f value P value
Model 8/56E+25 2/14E+25 4 1376/986 < 0/0001
Time 2/83E+25 2/83E+25 1 1820/962 < 0/0001
Caco3 2/T1E+25 2/T1E+25 1 1745/792 < 0/0001
NH4S042 9/44E+22 9/44E+22 1 6/075299 0/0905
Dairy sludge 3/01E+25 3/01E+25 1 1935/115 < 0/0001
Residual 4./66E+22 1/55E+22 3
Cor Total 8/56E+25 7

R’adjusted=0/99873

R-Squared =0/999456
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9. Lack of fit
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Table5 Experimental design (conditions and responses) for EPS production and biomass

Bomas ~ EPS S?;‘g GOgl T Boms S sﬁ;'ﬁ o, Tme
@100ml) (g /100ml) ©%) 0 ) (@/100m))  (g/100ml) ©%) @ ®)
0/3 0/5 50 1 24 11 072 0/44 40 0/75 72 1
0/18 0/3 40 0/75 24 12 0/18 0/42 40 0/75 72 2
0/1 0/26 30 0/5 24 13 072 0/44 40 0/75 72 3
0/28 0/52 50 0/5 24 14 0/18 0/46 40 1 72 4
0/18 0/25 30 1 24 15 072 0/43 40 0/75 72 5
0/15 0/42 40 0/5 72 16 0/24 0/6 50 0/5 120 6
0/3 0/58 50 0/75 72 17 072 0/55 40 0/75 120 7
0/18 0/42 30 0/75 72 18 072 0/56 30 1 120 8
0/2 0/44 40 0/75 72 19 0/16 0/68 50 1 120 9
0/18 0/43 40 0/75 72 20 0/28 0/48 30 0/5 120 10
Table 6 Analysis of variance EPS production using coded values
P value F value Df Mean square Sum of squares sourse
<0/0001 87/98878 9 0/024515 0/220634 Model
<0/0001 323/9253 1 0/09025 0/09025 A-dairy sludge
0/0026 15/82837 1 0/00441 0/00441 B-caco3
<0/0001 358/92 1 01 0/1 C-time
0/3145 1/121625 1 0/000312 0/000312 AB
0/0006 23/73358 1 0/006612 0/006612 AC
0/0006 23/73358 1 0/006613 0/006613 BC
0/0002 33/93629 1 0/009455 0/009455 A™2
0/8949 0/018354 1 5/11E-06 5/11E-06 B”2
0/1351 2/642956 1 0/000736 0/000736 c2
10 0/000279 0/002786 Residual
0/1035 2/358409 5 0/000691 0/000953 Lack of Fit
5 6/67E-05 0/000333  Pure Error

R-Squared=0.98753  Adj R-Squared=0/97630
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Table 7 Analysis of variance biomass production using coded values

P value F value Df Mean square Sum of squares sourse
<0/0001 16/0544 9 0/005476 0/049284 Model
<0/0001 46/90832 1 0/016 0/016 A-dairy sludge

0/0002 31/92697 1 0/01089 0/01089 B-caco3

0/3285 1/055437 1 0/00036 0/00036 C-time

0/1567 2/345416 1 0/0008 0/0008 AB

0.0001 37/5266 1 0/0128 0/0128 AC

0/4615 0/586354 1 0/0002 0/0002 BC

0/0015 18/71668 1 0/006384 0/006384 A2

0/7809 0/081623 1 2/78E-05 2/78E-05 B~2

0/0786 3/837953 1 0/001309 0/001309 Cc"2

10 0/003411 0/003411 Residual

0/2310 2/009626 5 0/000456 0/002278 Lack of Fit

5 0/000227 0/001133 Pure Error

R-Squared=0/935271Adj R-Squared=0/877014
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Optimization of exopolysaccharide production by Rhizobium
radiobacterPTCC 1654 in the sludge dairy usingresponse surface
methodology
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In this study, exopolysaccharide production by Rhizubium radiobacter PTCC 1654 in Submergedfer
mentation to reduce waste sludge from dairy Industries as well as used as Beneficial medium for the
growth kind of microorganisms, were studied. Initial screening was used fractional factorial designs with
7 variables of time, temperature, concentration of calcium carbonate, ammonium sulfate concentration,
Agitation rate, the percentage of dairy sludge and pH medium for the identification of variables affecting
the growth of R. radiobacter Was performed. The results showed that three variables of dairy sludge,
calcium carbonate concentration and time of incubation had positive effect on the growth of
R.radiobacter(p<0/05). Moreover, that all variables, have a significant effect on the production of
exopolysac charide Exopoly saccharides by R radiobacter using response surface
methodology(p<0/05).The maximum production of EPS was in concentration 1g/l calcium carbonate,
50% of dairy sludge and incubation time 101/69 hours, in which case exopolysaccharide production 0/686
g/100 ml and biomass production0/288 g/100 ml is. FTIR results showed that the exopolysaccharides
produced in the dairy sludge has residues of carbohydrate, and carboxyl groups on its chain.

Keywords: Exopolysaccharide, Rhizobium radiobacter ,Sludge dairy, Response surface methodology
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