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2.Response Surface Method
3. Aspergillus niger
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Table 2 Range of variables at different levels for @ptimization of culture medium

Name Units Type low center High
Independent -1(1.5) 0(2) +1(2.5)
carbon % variable
Independent -1 (0.75) 0(1) +1(1.25)
nitrogen % variable
Independent -1 (1) 0(2) +1 (3)
Olive oil % variable
activety u/ml Response - - -
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5. phenol red

6. Bromophenol blue
7. Bromocresol green
8. Victoria blue

9. Neutral red

10. Crystal violet

11. Methyl red
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Fig 1 Florescent halo effect lipolytic activity . niger in Rhodamine B plate. (4). niger PTCC5162, (BA.
niger PTCC5010 and (CA. niger PTCC5012

Table 3 Box-Behnken design for lipase production

Run A: carbon B: nitrogen C: olive oil Lipase activity U/ml
source % source %% % Actual Predicted
1 2 1 2 11 10.08
2 2.5 1 1 5.3 5.53
3 2.5 0.75 2 5.8 5.35
4 2 1 2 10.2 10.08
5 15 1 3 6.5 6.26
6 2 1 2 9.5 10.08
7 15 1 1 6.1 5.79
8 2 1 2 10.5 10.08
9 2.5 1.25 2 6.75 6.67
10 2 1.25 3 6.9 6.66
11 15 0.75 2 4.7 4.77
12 25 1 3 5.9 6.2

13 2 0.75 1 3.8 4.03
14 2 1.25 1 6 5.84
15 2 0.75 3 4.2 4.35
16 15 1.25 2 7.1 7.56
17 2 1 2 9.2 10.08

g (CId) 5 Y1 ol o S slp 55 40 ke a5 5 2F1 ) il gl Jde 5 W esls )

b s 23 Jde &8 as asie 0T 5 g ANOVA SIUT 5 (s

Vfot) BatTRAa BBy WU e e

12. second-order polynomial

A4



el 5 g b el (ol CiS o (g3l ag

OLSen 5 (5 03 e

» (ANOVA) Sl LT 51 eslial b 3T il

ol 0 Ao § J}Js;-

‘BJ }Bi cBO ‘Jj:wJ 6[.&}:3:.6 X]’in ‘CML“Y \""i] B

Aen Sl s 5 1 51 o0 By Bii

Table4 ANOVA for Response Surface Quadratic Model

Sum of Degree of Mean F-value p-value
Source Squares freedom Square
Model 77.58 9 8.62 19.87 0.0003 significant
Lack of Fit 0.89 3055 0.30 0.55 0.67 Not significant
Pure Error 2.15 4 0.54
Cor Total 80.62 16

F(: 0-96; F\“ adjusted_' 0-91; |'-\4predicted_‘ 0.78
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Fig 2 lipase activity predicted vs. actual values

Table 5 Final Equation in Terms of Coded Factors

Response A B

AB AC BC ‘A B (o5

Y 10.08

-0.081 1.03 0.29

-0.36_0.05 0.13 -1.63 62.82.5
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Table 6 optimum condition obtained by response surfaceetiogl

Carbon source  Nitrogen Olive oil % Activity (u/ml) Desirability
% source %
1.98 1.06 2.06 10.206 0.89 selected
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Among the enzymes, lipases are an important groitip wide applications in various industries.
Different strains of A.niger have been widely sadlfor the production of extracellular lipase. The
agar plate method for screening of lipase produstrgn by olive oil / rhodamine B was used along
with direct assessment of the enzyme solution. Gdst lipase producer strain was used for the study
by submerged culture in medium containing date evaBSM method was used to optimize the
composition of the culture medium containing theboa source, nitrogen source and lipase inducer.
The highest lipase production was observed in nmedtontaining 2.74% date waste, 1.06% yeast
extract and peptone and 2.06% olive oil respegtivEhe yield of lipase produced Byniger in
culture medium containing date waste after optitieraof medium components was equal to 10200
U in units of enzyme produced per liter of cultamredium. The yield of lipase taken from date waste
after optimization of medium components was equaB12.26 units per gram of consumed date
waste. The maximum enzyme production was obsernvé@Zahours of culture.

Keywords: Lipase A.niger, RSM, Date waste
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