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Fo44 DEAE Sepharose Fast Flow Sephadex G-75
73.71 34%
35 ~ 40kD pH 45°C 7.0 60C pH2.0~9.0
Ca’* Mn’* Fe*  Znt pNPP K,
Vi 7.37mmol/LL 25.91pmol/ min mg N- 15 Ser Glu/His -Val-Ser-Thr-Ser-Thr-Leu- Asp-Glu-

Leu-Gln-Leu-Phe-Ala-Gln
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Abstract A lipase from Aspergillus niger F044 was purified to homogeneity using ammonium sulfate precipitation dialysis
DEAE-Sepharose Fast Flow anion exchange chromatography and Sephadex G-75 gel filtration chromatography. This purification
protocol resulted in a 73.71-fold purification of lipase with 33.99% final yield and the relative molecular weight of the enzyme
was determined to be approximately 35 ~ 40kD using SDS-PAGE. The optimum pH and temperature for lipolytic activity of the
lipase was 7.0 and 45°C  respectively. It was extremely stable at 60°C and retained 98.70% of its original activity for 30min.
The stability declined rapidly as soon as the temperature rose over 65°C . The lipase was highly stable in the pH range from 2.0
10 9.0 for 4h. Ca>* and Mg** ions stimulated lipolytic activity whereas Mn>*  Fe** and Zn’* ions caused inhibition. The
values of K,, and V,,, calculated from the Lineweaver-Burk plot using pNPP as hydrolysis substrate were 7.37mmol/L and
25.91pmol/ min mg  respectively. The N-terminal sequence of the lipase was Ser/Glu/His-Val-Ser-Thr-Ser-Thr-Leu-Asp-Glu-
Leu-Gln-Leu-Phe-Ala-Gln  which is highly homogeneity with that of lipase as reported by Torossian.

Key words  Aspergillus niger lipase purification enzyme characterization
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1- 3- pH6.5  His-HCl DEAE Sepharose
2 Cs ~ Cyy Fast Flow 2.0cm x 20cm 250mL 0 ~
5 Imol/LL.  NaCl
A 1.2.4 Sephadex G-75 1.6cm X
67 60cm 0.05mol/L pH7.5 Tris-HCI
289 3 ~5mL
10 11
12
1.2.5 Bradford "
pH
N- 1.2.6 Saxena '
45°C 0.05mol/L. pH7.5 Tris-HCl 2mmol/L
CaCl,
1
1pmol
1.1 u Kordel
Hiol *
rDNA ITS 1.2.7
Rsa | SDS-PAGE ? 12%
B Accensi " HPLC
K044 Aspergillus niger F044
2
1.2
1.2.1 2.1 F044
2 FO44 F044
1.5% 1.25% DEAE-Sepharose Fast Flow
NH, ,50,0.1% K,HPO, 0.2% MgSO,.7H,0 0.01% Sephadex G-75
4% VIV 28°C 250r/min 80h 73.71 34% DEAE-
4°C 8000r/min 15min Sepharose Fast Flow
1.2.2 250mL 50 1 SDS-
60 % 4°C PAGE
3 ~ 4h 50mL 1E
0.02mol/L. pH6.5  His-HCI FO44 35 ~ 40kD 1
289
1.2.3 Torossian * 170u/mg
0.02mol/L Van Heerden * 729u/mg
1 F044
Table 1 Purification of Aspergillus niger F044 lipase
S Total activity Total protein Specific activity Yield Purification
tep /u /mg / u/mg of protein /% fold
Crude enzyme solution 2745 104.10 26.37 100 1
NH,; , S0y precipitation 2608 72.38 36.03 95 1.37
DEAE-Sepharose F. F. 1071 0.59 1810.25 39 68.65
SephadexG-75 933 0.48 1943.75 34 73.71
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kD : ) 65°C
M 30min 49.40%
H0.2— [ -
’ FO44
Namboodiri
42 7 —[ i
2
o 50°C
Hatzinikolaou 40°C
I —— ”
2.4 F044 pH pH
pH3.0~10.0
—_— 4 pH 7.0
pH 1:4 VIV
SDS-PAGE 4h
Fig.1 SDS-PAGE of purified lipase 4 pH2.0~9.0
1 marker 2 purified lipase. F044
2.2 EDTA F044 pH
pH Hatzinikolaou pH
Fo44 >8 pH>9
EDTA 2 Namboodiri
2mmol/L, pH 5.0~7.5
2+ 2+ 2
2 Ca Mg
24 120 r —*— Optimum temperature
Ca < 100 —=— Temperature stability
252% Mn’* Fe’*  Zn’* F044 2 g
Fe*  Zn’t g 6
%  39% Sugihara 2 jg
&
’ Cd* EDTA F044 N . S
0 10 20 30 40 50 60 70 80
Temperature/ C
300 r 3 F044
s 250
% 200 Fig.3 Effects of temperature on lipase activity and stability
Z I
2sof 120 -
£ 100 f H < 100 —o— pH stability
- oy | Optimum pH
BN INRTI . +p
0 1 1 1 L ’_‘ L |_| L |_| L | g 60
1 2 3 4 s 6 1 8 2 al
2mmol/ L jons/EDTA =
~ 20
2 EDTA O 1 1 1 1 1 1 1 1 1 1 1 ]
01 2 34 5 6 7 8 9101112
Fo44 pH
Fig.2 Effect of various cations and 4 pH Fod4
EDTA on lipase activity Fig.4 Effects of pH on lipase activity and stability
1 control 2 CaCl, 3 MgCl, 4 CuCl, 5 MnCl, 6 FeCl, 7 ZnCl,
8 EDTA.
2.5 F044
2.3 F044
20 ~70C 40%
3 45°C 50% VIV 25C 24h
30 ~65°C 30min 5

60°C
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25.99min
N-
2.6 F044 0.30
K, =7.37mmol/L
0.25 L
Vimax=23.91umol/(min-mg)
6
33.45 —0I2. 0..I.0I2....0.A4...I0I6I.I.(;S
/151
7 pNPP  Lineweaver-Burk
C18 Fig.7 Lineweaver-Burk plot of purified lipase
2.7 Fo4 NPP
P 2.9 F044 N-
0.5mL 0.05 I/L. pH7.5
" et P HPLC Edman
Tris HCI 45°C pNPP N N
1.33 /L 20 I/L 0D .
o o 410mm Torossian N-
pNP 8 N-
FO44 pNPP K, V. )
7.37Tmmol/L 25.91pmol/ min mg 7 s N
& 'ﬁ. Table 2 N-terminal amino acid sequence
= (| of Aspergillus sp. lipase
‘::5 Lipase N-terminal amino acid sequence References
2 e O A. niger F044 lipase S E H VSTSTLDELQLFAQ this study
§ e o L 5(}""(!".-:':"' %\ A. niger lipase SVT 9
- 2 3 4 5 6 2NN A. niger lipase XVSTSTLDELQFALQ 8
A. niger lipase AVLDFWLDNLQLFAQWAILA 2
5 A. carneus lipase SPTFA 16
Fig.5 Effect of various organic solvents on A oryzae lip ase NAPLNEFLSALLSHL 2
] \ - A. parasiticus lipase  DIPTTQLEDFKFWVQ 23
A niger F044 lipase stability A. flaus lipsse  DIPTTQLEDFKFWV(Q 23

1 control 2 methanol 3 alcohol 4 propanol

5 2-propanol 6 methyl acetate 7 ethyl acetate.

120

Relative activity/%
o
S

Fig.6  Substrate specificity of the A . niger
F044 lipase to various oils
1 olive oil 2 soybean oil 3 tung oil 4 rapeseed oil

5 tea oil 6 cotton seed oil 7 castor oil 8 glyceroltrioleate.

2.8 F044 HPLC

Sephadex G-75

SCX-C18

Fo44
Penicillium sp.

Rhizopus sp.  Mucor sp. Aspergillus sp.

16 17 F044
32.15u/mlL 2

16.4u/mL
29 .6u/ml. *%

Fo44

10 11

26 27
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