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Background:Achromobacter xylos strain GSR21 plays a crucial role in 

bioremediation of fossil fuel contamination, biopharmaceutical, 

cosmetics, chemical, petroleum refining, petrochemical, food industries 

and tertiary oil recovery (MEOR). 

Aim: within the present paper, to reinforce the censorious medium 

constituents for the assembly of Achromobacter xylos strain GSR21 by 

using response surface quadratic models (RSQM). 

Materials and Methods: Response surface method (RSM) was 

utilized to make your mind up the best degrees of cycle factors (agar 

powder, yeast concentrate, FeSO4.7H2O, and KH2PO4). CCD design of 

RSM was utilized to contemplate the four factors at five levels, and 

Achromobacter xylos strain GSR21 fixation was estimated as reaction.  

Results: Relapse coefficients were dictated by relapse 

examination, and therefore the model condition was settled. R
2
 regard 

for bio-surfactant (g/L) was attempted to be 0.88, showing that the 

model fitted well with the exploratory results. Affirmation of the 

mathematical model was driven by playing out the examination with 

the foreseen updated values, and bio-surfactant yield was found to be 

9.88 g/L. Endorsement of the foreseen model was fitted 98.8% with the 

test outcomes coordinated under the perfect conditions.  

Conclusion: In light of the above outcomes agar powder and yeast 

separate was perceived as compelling fragments for Achromobacter 

xylos GSR21 creation. 
                  Copy Right, IJAR, 2020,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Achromobacter xylos GSR21 are amphiphilic intensifies present in living surfaces, for the first part on microbial cell 

surfaces or delivered extracellular hydrophobic and hydrophilic moieties that present the adaptability to amass 

between liquid stages, from now on diminishing surface and interfacial bear the surface and interface separately[1-

5]. They need the name property of diminishing the surface and interfacial strain utilizing similar instruments as 

produced blends surfactants. Surfactants are the dynamic decorations found in synthetic compounds and synthetic 
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substances with the adaptability to assemble at the air-water interface and are typically wont to isolate smooth 

materials from a particular media on account of the way that they will build fluid dissolvability of Non-Fluid Phase 

Liquids (NAPLS) by lessening their surface/interfacial suffer air–water parcels oil interfaces [6-10]. Achromobacter 

xylos GSR21 are on a truly essential level portrayed by their substance structure and their microbial inception. The 

standard classes of Achromobacter xylos GSR21 are glycolipids, phospholipids, polymeric bio surfactants and 

lipopeptides (surfactin)[10-15]. The preeminent standard glycolipids are rhamnolipids, sophorolipids and 

trehalolipids [16-21]. Surfactants are broadly utilized for present day, developing, food, beautifiers and medications 

application regardless by a wide margin a large portion of those mixes are blended misleadingly and perhaps cause 

organic and toxicology issue because of the unmanageable and persevering nature of those substances [22-29]. With 

current advances in biotechnology, thought has been paid to the choice typical wonderful cycle for creation of 

different kinds of bio surfactants from microorganisms[30-35,40-41].  

 

The objective of this assessment is to make your brain up the best levels of the medium parts for biosurfactant 

creation from Achromobacter xylos strain GSR21 by response surface procedure. 

 

Materials And Methods:- 

Microorganism 

The microorganism Achromobacter xylos GSR21 used in this examination was gotten from Biochemical designing 

Laboratory culture assortment of the Biotechnology Department at Koneru Lakshmaiah Education Foundation, 

Andhrapradesh, India. The way of life was kept up in LB agar plates hatched at 37°C and sub refined at normal 

spans. Inoculums was set up by moving a loopful of culture to 100 mL of cleaned Luria Bertani (LB) stock and kept 

in rotational shaker hatchery at 200 rpm at 30 and 35°C for 48 h. All the synthetic substances utilized in the 

examination are of systematic evaluation and obtained from Quality-control, India. 

 

Fermentation conditions 

Two percent of the seed culture was immunized inside the creation media containing (g/L): glycerol, 7 g; asparagine 

2 g; KH2PO4, 2 g; MgSO4 × 7H2O, 7 g; KCl, 2.0 g; agar powder, 17 g; and 2 mL of follow arrangement containing 

(in 1 L of refined water) MgSO4 × 7H2O, 0.8 g, CuSO4 × 5H2O, 0.26 g, and FeSO4 × 7H2O, 0.035 g. The 

underlying pH of the medium was acclimated to eight[36-39].All maturations were applied at 30oC to 35°C in 

shaker carafe persevered through rotational stage shaker at 200 rpm. For factual streamlining tests, 100 mL of 

medium was set up in 250 mL cone like jar in accordance with the focal composite plan given in Table.1. 

 

Table 1:- Range of variable levels for response surface methodology. 

Factors 

(g/L) 

Symbol 2 1 0 -1 -2 

Agarpowder A 80 70 40 30 20 

Yeast extract B 9 8 7 6 5 

FeSO4.7H2O C 0.07 0.065 0.06 0.055 0.05 

KH2PO4 D 0.35 0.3 0.25 0.2 0.01 

 

Experimental design  

Four medium factors (Agar powder, yeast concentrate, FeSO4.7H2Oand KH2PO4) were chosen for RSM 

improvement considers upheld starter screening contemplates. The scope of level of 4 factors was given in Table 2. 

Thirty investigations were managed steady with focal composite plan (CCD) appeared in Table 3.The connection 

between the factors and thusly the reaction is generally speak to continuously arrange polynomial condition (Eqn. 

1). 

𝑌 = 𝛼0 + 𝛼1𝑋1 + 𝛼2𝑋2 + 𝛼3𝑋3 + 𝛼4𝑋4 + 𝛼11𝑋1
2 + 𝛼22𝑋2

2 + 𝛼33𝑋3
2 + 𝛼44𝑋4

2 + 𝛼12𝑋1𝑋2 + 𝛼13𝑋1𝑋3 + 𝛼14𝑋1𝑋4 +
𝛼23𝑋2𝑋3 + 𝛼24𝑋2𝑋4 + 𝛼34𝑋3𝑋4                                                   (1) 

 

Results And Discussion:-  
Response surface optimization  
Measurable enhancement for biosurfactant creation was given out in sync with focal composite plan of RSM 

utilizing Design master programming. The reaction, biosurfactant focus was assessed for thirty examinations and 

spoke to in Table.2.The reaction information were exposed to multivariate investigation to appraise parametric 

measurement. The assessed coefficients were introduced in Table 4 and a second request polynomial condition 
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(Final Equation in Terms of Coded Factors) (Eqn. 2) and Final Equation in Terms of Actual Factors (Eqn.3) for 

biosurfactant creation was developed by utilizing the coefficients. 

𝑌𝐵𝑖𝑜𝑠𝑢𝑟𝑓𝑎𝑐𝑡𝑎𝑛𝑡  (
𝑔

𝐿
) = +9.05 + 0.70A + 0.33B − 0.51C − 0.33D − 0.82AB + 0.31AC + 0.31AD − 0.027BC +

0.39BD + 0.82CD + 0.37A2 − 0.54B2 − 0.52𝐶2 + 0.053𝐷2       (2) 

 

Final Equation in Terms of Actual Factors: 

𝑌𝐵𝑖𝑜𝑠𝑢𝑟𝑓𝑎𝑐𝑡𝑎𝑛𝑡  (
𝑔

𝐿
) = 2.96086 − 0.024745 × 𝐴𝑔𝑎𝑟𝑝𝑜𝑤𝑑𝑒𝑟 + 2.95536 × 𝑌𝑒𝑎𝑠𝑡𝑒𝑥𝑡𝑟𝑎𝑐𝑡 + 324.80208 ×

𝐹𝑒𝑆𝑂4. 7𝐻2𝑂-62.13854× 𝐾𝐻2𝑃𝑂4 − 0.028109 × 𝐴𝑔𝑎𝑟𝑝𝑜𝑤𝑑𝑒𝑟 × 𝑌𝑒𝑎𝑠𝑡𝑒𝑥𝑡𝑟𝑎𝑐𝑡 + 2.04687 × 𝐴𝑔𝑎𝑟𝑝𝑜𝑤𝑑𝑒𝑟 ×
𝐹𝑒𝑆𝑂4. 7𝐻2𝑂 + 0.20406 × 𝐴𝑔𝑎𝑟𝑝𝑜𝑤𝑑𝑒𝑟 × 𝐾𝐻2𝑃𝑂4 − 0.94375 × 𝑌𝑒𝑎𝑠𝑡𝑒𝑥𝑡𝑟𝑎𝑐𝑡 × 𝐹𝑒𝑆𝑂4. 7𝐻2𝑂 + 2.47188 ×
𝑌𝑒𝑎𝑠𝑡𝑒𝑥𝑡𝑟𝑎𝑐𝑡 × 𝐾𝐻2𝑃𝑂4 + 820.62500 × 𝐹𝑒𝑆𝑂4. 7𝐻2𝑂 × 𝐾𝐻2𝑃𝑂4 + 0.000773177 ×  𝐴𝑔𝑎𝑟𝑝𝑜𝑤𝑑𝑒𝑟 2 −
0.21112 ×  𝑌𝑒𝑎𝑠𝑡𝑒𝑥𝑡𝑟𝑎𝑐𝑡 2 − 5219.79167 ×  𝐹𝑒𝑆𝑂4. 7𝐻2𝑂 2 + 5.30208 ×  𝐾𝐻2𝑃𝑂4 

2             (3) 

 

Anova Analysis 

The ampleness of the model was checked utilizing investigation of change (ANOVA) and furthermore the outcomes 

were appeared in Table 2. The Model F-estimation of two.79 suggests the model is basic. There's just a 2.92% 

possibility that a "Model F-Value" this immense could happen due to clamor. High estimation of F-test for relapse 

showing that the model is fit well and may sufficiently clarify the variety saw in biosurfactant fixation with the 

planned degrees of factors. Likelihood esteem (p<0.0500) is here and there acclimated check the measurable 

importance of the boundaries. Results spoke to in Table 3 clarified that the individual impact of agar powder (A), 

agar powder*yeast remove (AB), FeSO4.7H2O* KH2PO4 (CD) and square impact of yeast separate (B2) and 

FeSO4.7H2O(C2) were discovered huge inside the creation of biosurfactant. R
2
 esteem was seen as 0.82 and this 

worth shows that the model was fitted for 82% of biosurfactant creation. These outcomes indicated that the model 

picked can acceptably clarify the direct impacts and square impacts of the factors chose for the biosurfactant 

creation.  

 
Figure 1:- Effect of Agar powder (A) and yeast extract (B) on Achromobacter xylos GSR21 production. 

 

Figure 1 speak to the consolidated impact of agar powder and yeast concentrate and greatest biosurfactant creation 

(11.2 g/L) was seen at low degree of yeast extricate (5.53 g/L). There was a significant increment inside the item 

fixation when agar powder focus expanded from 20 g/L to 80 g/L.
12-16

detailed that agar powder was most 

appropriate carbon hotspot for biosurfactant creation by glycolipid among the contrary sugars contemplated. A few 

analysts reasoned that presence of yeast remove in low focus builds the biosurfactant synthesis
17-25

. Supplementation 

of yeast remove (4 g/L) inside the creation medium was adequate for upgrading biosurfactant creation in light of the 

fact that the amino acids are needed for the arrangement of the glycolipid biosurfactant by Achromobacter xylos 

GSR21.
26-29

Alsoannounced that low degree of yeast separate upgrades the biosurfactant creation. 
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Figure 2:- Effect of agar powder (A) and FeSO4.7H2O  (C) on Achromobacter xylos GSR21 production. 

 

Figure 2 exhibited that expansion in both agar powder and FeSO4.7H2O improves the biosurfactant creation. It 

totally was seen that the FeSO4.7H2O inside the medium assumes a significant part in efficiency. At the point when 

agar powder focus increments from low to significant level, the profitability was likewise expanded though 

increment in grouping of KH2PO4 doesn't demonstrated any effect inside the biosurfactant creation (Figure 3). 

 
Figure 3:- Effect of agar powder (A) and KH2PO4 (D) on Achromobacter xylos GSR21production. 

 

From Figure 4, it had been seen that the get together of biosurfactant diminished when the yeast extricate expanded 

from low to elevated level expressing that 4.53 g/L is adequate for ideal profitability, though the efficiency 

expanded when the grouping of FeSO4.7H2O expanded from low to significant level. 

 
Figure 4:- Effect of Yeast extract (B) and FeSO4.7H2O  (C) on Achromobacter xylos GSR21 production. 

 

In Figure 5, Achromobacter xylos GSR21 creation was diminished when yeast separate fixation expanded from low 

to high though static condition is won in KH2PO4 showing the commitment for biosurfactant creation by KH2PO4 is 

least. It’s seen that the profitability of biosurfactant expanded when the grouping of ferrous sulfate expanded from 

low to high (Figure 6). 



ISSN: 2320-5407                                                                                 Int. J. Adv. Res. 07(2), 68-76 

72 

 

 
Figure 5:- Effect of Yeast extract (B) and KH2PO4 (D) on Achromobacter xylos GSR21 production. 

 

 
Figure 6:- Effect of FeSO4.7H2O  (C) and KH2PO4 (D) on Achromobacter xylos GSR21 production. 

 

Point of expectation apparatus of Design Expert programming was acclimated decide the ideal degree of each factor 

inside the cycle. the most extreme Achromobacter xylos GSR 21  focus (11.20 g/L) was anticipated by the product at 

ideal degree of agar powder - 80 g/L, yeast separate - 7 g/L, FeSO4.7H2O - 0.04 g/L and KH2PO4-0.25 g/L. 

 

 
Figure 7:- Time course profile of biosurfactant and biomass production by Achromobacter xylosGSR 21 predicted 

optimal level of the selected medium components in validation experiment. 
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Table 2:- Central composite design matrix with the experimental and predicted values of biosurfactant produced by 

Achromobacter xylos strain GSR21. 

Run order Medium Components Biosurfactant (g/L) 

A B C D Experimental Predicted Residual 

1 20 5 0.03 0.06 8.33 8.98 -0.65 

2 60 5 0.03 0.06 9.53 9.79 -0.26 

3 20 9 0.03 0.06 9.67 9.34 0.33 

4 60 9 0.03 0.06 9.53 9.26 0.27 

5 20 5 0.06 0.06 6.33 6.33 0 

6 60 5 0.06 0.06 9.53 9.53 0 

7 20 9 0.06 0.06 8.33 8.63 -0.3 

8 60 9 0.06 0.06 6.33 6.38 -0.05 

9 20 5 0.05 0.35 6.33 6.08 0.25 

10 60 5 0.05 0.35 8.33 8.73 -0.4 

11 20 9 0.05 0.35 7.58 7.62 -0.04 

12 60 9 0.05 0.35 7.57 7.37 0.2 

13 20 5 0.06 0.35 5.55 5.32 0.23 

14 60 5 0.06 0.35 9.67 9.80 -0.13 

15 20 9 0.06 0.35 9.25 8.79 0.46 

16 60 9 0.06 0.35 8.33 8.38 -0.05 

17 20 7 0.04 0.25 8.63 7.99 0.64 

18 80 7 0.04 0.25 11.2 11.2 0 

19 40 2 0.04 0.25 7.35 7.79 -0.44 

20 40 9 0.04 0.25 7.67 7.73 -0.06 

21 40 9 0.03 0.25 9.67 8.17 1.5 

22 40 9 0.07 0.25 5.53 6.53 -1 

23 40 9 0.04 -0.05 9.67 9.66 0.01 

24 40 9 0.04 0.45 9.25 9.76 -0.51 

25 40 9 0.04 0.25 8.33 9.04 -0.71 

26 40 9 0.04 0.25 10.33 9.04 1.29 

27 40 9 0.04 0.25 8.33 9.04 -0.71 

28 40 9 0.04 0.25 9.25 9.04 0.21 

29 40 9 0.04 0.25 8.33 9.04 -0.71 

30 40 9 0.04 0.25 9.67 9.04 0.63 

 

Table 3:- ANOVA statistics for biosurfactant production by Achromobacter xylos GSR21. 

Factors Sum of Squares df Mean Squares F Value p-value Significance 

Model 47.99 14 4.44 3.79 0.0292 significant 

A-Agarpowder 9.63 1 9.63 7.99 0.0184 significant  

B-Yeastextract 2.32 1 2.32 2.07 0.3172   

C- FeSO4.7H2O 5.03 1 5.03 4.26 0.0909 significant  

D- KH2PO4 2.22 1 2.22 1.99 0.3359   

AB 9.40 1 9.40 7.81 0.0198 significant  

AC 0.69 1 0.69 0.97 0.4625   

AD 0.59 1 0.79 0.86 0.4651   

BC 0.00 1 0.00 0.00 0.9523   

BD 2.39 1 1.49 2.12 0.3058   

CD 9.31 1 8.41 7.74 0.0203 significant  

A^2 2.99 1 2.99 2.61 0.2235   

B^2 6.42 1 6.42 5.39 0.0535 significant  

C^2 5.88 1 5.88 4.96 0.0652 significant  

D^2 0.07 1 0.06 0.05 0.8420   

Residual 19.50 15 2.23       

Lack of Fit 15.89 10 2.49 3.06 0.2203 not significant 



ISSN: 2320-5407                                                                                 Int. J. Adv. Res. 07(2), 68-76 

74 

 

Pure Error 4.62 5 0.92       

Cor Total 67.61 29         

 

To check the accuracy of the anticipated model, experiments were dole out at the expected optimal concentration of 

agar powder - 80 g/L, yeast extract - 7 g/L, FeSO4.7H2O - 0.040 g/L and KH2PO4-0.25 g/L. 

 

In approval try, most extreme Achromobacter xylos GSR 21centralization of 11.2 g/L was gotten. The time course 

profile of biosurfactant and biomass creation by Achromobacter xylos GSR21 at anticipated ideal degree of the 

medium segments is appeared in Figure 7. The approval result demonstrates that anticipated model was fitted 98.8% 

with the trial results. 

 

Conclusion:- 

Reaction surface strategy was effectively applied to advance the four media parts to help the biosurfactant creation. 

Four factors (agar powder, yeast concentrate, FeSO4.7H2Oand KH2PO4) were advanced reliable with focal 

composite plan of RSM. Surface plots were made and thusly the upgraded values got for the most creation of 

biosurfactant were agar powder - 80 g/L, yeast remove - 7 g/L, FeSO4.7H2O - 0.04 g/L and KH2PO44-0.25 g/L. 

Approval of the analysis was performed and it shows that the model was well fitted with the test results. Utilization 

of RSM enlightens the ideal levels for improved creation of biosurfactant with less trial runs and connection impacts 

of the factors. 
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