[ Downloaded from fsct.modares.ac.ir on 2025-08-01 ]

\Vq-\ﬁ;t\io‘)‘ch.\O OJL;..Z @‘”@Lﬁpjfjb

By Jld wdgi S o 3o 0 v (S9l CuS Lo (5 jlw g
T Jox3| S5 Ely gy & b gl § g T

P TRYERAP N PRI 635 bbb ey (6 505 4

I . . o
S e wila g 5y (s

dgn 33 ol ((55,5LES saiils (e ale s psle 1S Jeamdl §56 )
dgien o33 b o851 ((g5,5LES eaKiils ( lde mlo s pske 05 S skl oY
P SN L] PGP 1 UUR-S VR LI L] PR L B
g s oSN W 5 e kg 0SS il -8
Ao oo p3h oSN (655 5LS 0aSiils ¢ lds 2lho s pskses S slokul -0
iy s oS e dige (el )S feamdl 56 -1
(CAVARYA & - JR g0l AY/24/Y0 redl s '@,U)

s AS>

S 5 e ANIGEN (S s (sla a e i o LSS |5 il oo 55 03,28 sl S b page o5 8 L5l (s V—ljj Ol
B elasyOsms o an 8T oy (o 5 5 oS W55 e 0 i 6 S8 g Ll a8 S 15wl 350 03 58 b Joke 2ol
Lo oo (sl Jamn 3 (55 abse i8S Sloslinad b 5L a5 (6l d g cp i s A5 3linl o 5T U phomn s o551 e 5
A ool e 5l S e 5 s oS e Jold CiS laome SLS 5 le g S RSM 25 5158 15 e 55
033 ol sy 0303 58, YN 5 O 5 pese slas oS5 TN oS 0 LY VE (55l SES lasms 53 s S Ol i
Sl 4 SIS Bl s ey CS lae SLS 5 (3l w3 g Lo 0 d sl Lame 53 ANTGEN L 5 0l W5 5L 5
G Al YVY YLl 58 CiS Jasme LS 5 (3l a1 e Loy ot Ja g5 3L A5 aa3b il o VoY UL )y S oo 2

,nauuugmzsjlﬂuuM,gﬁﬂg}:d%%éjrméuﬁeﬁzrﬁﬁéu

b= o i c RSMCANIgEr (L 0850 Al

tabatabai@um.ac.ius. gz

AO


https://fsct.modares.ac.ir/article-7-3354-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-01 ]

A5 g b o (g5l DS e (g5l ang

OLen 5 (5 03 4o

5 W b S (e Jodll S sl (35, 'RSM
Silwtiagy Dol I3y (K55S s sl B L)
Cilies lanilS 515 Sn 3550 o3 RSM L 5L W
Pseudomonas .Cadida sp. 99-125 .-
cl s 5,155 Bacillus pumillus 5 aeruginosa

[Yo-1¥]
5 S5 b Slkas 035 Lo b7 el sl el SIS
Slr Jsams sk Jsho 20 03T M5 5 Lo o b
d g ¥ oadlae ol 3 550 e ealinad olde slam 5T 4
el 1 s S5 2sse 5l sl a5 e ANiger

CA;M‘)})\} oslaiul Sy Laﬁejy—zéjl?'

s USJJ K b‘y -Y
S oS W5 s S g ¥ el oeilS 15 o 10 g
Aniger PTCC5010,Aniger ) Aniger s
s slu = PTCC5012,Aniger PTCC5162
SR s ke gl asn Olsle o S 0SS
Lot Olsl Glal oS58 055 G (O
5 gl Sl aea (Gile Ha o L A6
S ,i 3l s AT s gl olilesl s eslizad
L3 0l 4 OlaJl S e
iS4 g el S (IS S b
Lome 5l g e S IS 5 S g tad !
555 0 cde 4 ¥0°C s e ool s esld PDA
o Kl a5 & 5 ol gy gla bl s O genl 5SS
SRl Sl sk 4 Ld (e eslinad Ol b
slesbol LSS ol a cJlal sleSa T 5 g ol
bl S35 el 4 3 k3 S 4 O 5 i
sk ) Ay S5 N b bl Jlade O 53 Ls s
e (5 383 oled 5 KaSS 5l bl g 3l
ISR TEPPWIR R PSP JCH-A L P eV SaS L s el

S ek

2.Response Surface Method
3. Aspergillus niger
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Table 1 Compositions of date waste

Compositions Material in date waste
(%)
Moisture 26
Ash 1.9
Reduction sugar 72.3
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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 ol % 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 bA. niger in Rhodamine B plate. (A). 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 %o % Actual Predicted
1 2 1 2 11 10.08
2 25 1 1 5.3 5.53
3 25 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 25 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 2.5 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
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12. second-order polynomial
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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 10.87 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

R: 0961 R adjusted_' 091= Fépredicted_‘ 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

C AB  AC BC ‘A B C*

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 produstrajn by olive oil / rhodamine B was used along
with direct assessment of the enzyme solution. Gd#t 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 nmediontaining 2.74% date waste, 1.06% yeast
extract and peptone and 2.06% olive oil respectivEhe yield of lipase produced Byniger in
culture medium containing date waste after optitioraof medium components was equal to 10200
U in units of enzyme produced per liter of cultamedium. 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@2ahours of culture.

Keywords: Lipase,A.niger, RSM, Date waste
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