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Production and Purification of Alkaline Lipase from Serratia sp. AL-11
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Department of Food Science and Technology. Yeungnam University 712-749. Korea

Abstract — An alkaline lipase producing bacteria was isolated from soil and identified as Servatia
Lquefaciens AL-11. from the results of analysis of its morphological, biochemical and physiological
properties. This strain showed the highest productivity of alkaline lipase when grown at pH 9.0
and 30 for 42 hours in the medium of 1% peptone, 0.5% tryptone, 0.9% yeast extract, 1% starch,
1% tween 80, 0.05% CaCl, and 0.05% NaCl. The enzyme was purified by ammonium sulfate treat-
ment, Sephadex G-100 gel filtration and DEAE-Sephadex A-50 column chromatography. The specific
activity of the purified enzyme was 27 unit/mg protein and the yield of enzyme activity was 61.3%.
The homogeneity of the purified enzyme was verified by polyacrylamide gel disc electrophoresis.
Molecular weight of the purified enzyme was estimated about 53,000 by sodium dodecyl sulfate-
polyacrylamide gel electrophoresis. This enzyme is composed of 17 amino acids of which glycine,
proline and glutamic acid were three .najor acids.
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Table 1. The composition of gall powder medium for
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Table 3. The composition of Nutrient broth for scree-
ning

screening

Gall powder 100 g
Olive o1l 200 g
(NH,),S0, 50 g
Mg50; 10 g
CaCl; 05 g
Agar 150 g
Distilled water 1 liter
pH 9.0

Olive ol 100 m/
Peptone 00 g
Beef extract 30 g
Distilled water 1 liter
pH 9.0

Table 2. The composition of TGY medium for scree-
ning

Tryptone b0 g
Dextrose 10 g
Yeast Extract 50 g
Agar 10.0 g
Distilled water 1 liter
pH 9.0
st
FLEY AFY

Lipase?] $4d&H-H& A (N2 wylol| wel &4
&tadc)d 7] A A =5 emulsion stock solution] 20 mM
glycine-NaOH buffer(pH 10.0)¢]] 0.1M NaCl, 20 mM
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mide gel& ZA|3to] A& 4o i A.g 37
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#.&l FFch 22 phosphorylase b(M.W. . 97,400),
bovine serum albumin(M.W, ! 64,000), ovalbumin
(M.W. ! 45,000), carbonic anhydrase(M.W. : 31,000),
soybean trypsin inhibitor(M.W. © 21,500), lysozyme
(M.W. ! 1400008 AF-8-3}3).
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Fig. 1. Transmission electron micrograph of the strain
AL-11 (X 40,000).

697

B &&ull ®jol A vfek3le] orange fluorescent halo
zones HA3l= 1658 23 HEldle], o]E2 1%
olive oil nutrient brothol4] wjetsle] FHAFA o]
7 =2 157E AlEdle] AL-11e)=)} 9 slaid.
elxl AL-119] "A &v]7d Abzl-8 Fig 1o viehy
Gew, ey, wlfofstH, "3*’-—13’}3% EX4E e

AL'].].'T___“ Gram %"‘34 ‘-‘{}ﬂﬁt’]‘i’dw—uﬂ, :?.*%*‘30] %i
3 FAYETIAelgl e £ EA R ok g
citrate ©]-24]38l, gelatin 943}, lysine decarboxylase,
ornithine decarboxylase A& 2] Hz}l= <fAlolgl
H,S &4, oxidase €41, pigment 402 NO;o. &
FE] NO,E AMAIstel v o] &A1& lactose 2} rha-
mnosev ©|-&-&HA| skt o]} 22 AL-119] &
-8 Serratia liguefaciens e} 712 U 2|32 2 Serratia
liguefaciens AL-11%2 ==slsich

MM E 218 EFHE=N

A He 2 79 FA7 alkaline lipase
Aol viAe Al oJ¥-E =AM H3 Table s
o e} Fro] Fr|A Ao M= o] AAE WAEA
Ealgd o), 7] A 4049 peptone 1.0%2} tryptone
0.5%% 7 # 7’]—3}-23“‘:’ uf] EaAAdel sich

EbEle| AHE o] mEao Al vl B4
o3&k % A}&t A} Table 52} 7+e] 1% soluble sta-
rch& AHE-shal& W A Ao 71 Fskan, fruc-
tose, galactose, lactose %2 A}E35llE o &4
'*H’] A&l =l gl v}. Soluble starchi= FA A3l 7}

wElE WoF|A v FeE veht ReHE B
‘:’ﬂ o1} o] soluble starch tfAlel] {7|AAxeow
AF-8-3F peptone} tryptonecl| EA| s BHAE o]
4317] wjFolm o]} AR HIH13, 145 HILE
o}z Qi)

T8 Fe &8 719577} lipase Aol vl A=
ders B Hzb Ca' 9} Fe* o 2ofsf &4 A 5ol
grAbElg] o] Zn?t A7IA] A A A EAS 25192
f A4l Ale] A =g (Table 5). =3F dzte]Ad &4~
A A el R 2 e KHPOE #H7bshe] A gl
pHE FAFIEEH L8NS %11‘3}94“7 &k,
2+ 7t2] siekr] KoHPOLE #2718t A] sk W 2
A B Bl FuTt

B 2A|ZI0 M2 &4 M4 Zadds 3 3
Ay A, ﬂ.ﬂﬂﬂo};:f-ﬂoﬂ,ﬂ Hﬂc}c}:}.]?}-oﬂ 4 9_] e
Ao A AMETE ZARRE 2, Fig 204} 7o
af ok 42| 7koll FHlof Edsiod o] 48A]7ke] A
w A Fe] aadlge] alxgict %7] pHe gk




698

Table 4. Morphological and physiological characteris-
tics of the strain AL-11

Kor. [ Appl. Microbiol, Biotechnol,

Table 5. Effect of various sources on alkaline lipase
production

1. Morphological characteristics

Nutrient broth
(30C, 1~2 days);
Turbid with pellicle
and sediment

3. Physiological characteristics

Gram staining Negative
Shape Short rod
Cell size 0.6X1.2 um
Motility Immotile
Flagella Negative
Spore staining Negative

2. Culture characteristics

Colony on nutnient agar

(30C, 1~2 days);

Form Circular
Surface Smooth
Elevation Convex
Edge Undulate
Opacity Translucent
Color Yellowish white

Relative
Source Component activity
(%)
Control None 100.0
Peptone 41.2
Tryptone 64.4
Organce Soytone 201
nitrogen Yeast Ext. 28.5
(1.0%, w/v) Nutrient broth 45,7
Peptone + Tryptone 100.0
Soytone + Peptone 29.1
Galactose 440
Glycerol 97.6
Lactose 52.6
Carbon Glucose 70.6
(LO%, W/v) Fructose 37.3
Sucrose 63.6
Na-acetate 72.8
Na-citrate 84.7
Soluble starch 111.3
MgSO, 103.9
MgCl, 110.4
MnSO;, 99.2
MnCl, 108.5
[norganic FeS0, 122.5
salt FeCl, 118.4
(1.0%, w/v) CuSQO, 1241
CaCl, 132.7
Zn50, 25.1
Ba(l, 1104
CoCl, 07.0

Temperature range 4-—-40C
for growth

pH range for growth 50~11.0
Catalase positive
Oxidase negative
Urease negative
Arginine dihydrolase negative
Lysine dihydrolase positive
Ornithine dihydrolase positive
Starch hydrolase negative
Gelatin liquefaction positive
Casein hydrolysis positive
Tributyrin hydrolysis positive
ONPG negative
O/F test fermentative
H.S production negative
Indol production negative
Methyl red test negative
Voges-Proskauer test negative
Citrate utilization positive
Fluroescent pigment negative
Nitrate reduction positive
Denitrification negative
Utihization of Carbohydrates

Glucose, Sucrose, Mannitol positve

Fructose, Galactose, Maltose,

Raffinose Melibiose, Cellibiose,

Xylose, Arabinose

Glycerol Sorbitol, Inositol, negative
Lactose, Rhanose

Cultivation was carried out for 40 hours at 30C in
the medium containing 1.0% peptone, 1.0% tryptone,
0.1% vyeast ext, 1.0% soluble starch, 0.05% CaCl,
0.05% Na(Cl, pH 9.0.
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Fig. 2. The profile of the alkaline lipase production
during cultivation in the shaking culture.
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Fig. 3. Effect of initial pH on activity of alkaline lipase
from Serratia sp. AL-11.
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unit/mg .8 AA4EF A4 4 lsicKTable 6).

DEAE-Sephadex A-50 column chromatography

TAAZE A4S Ak S$FHdd Ho] A
o}-2- DEAE-Sephadex A-50 column(3>< 50 cm)ell &~
o]} c}he <F 15u 2] 0.02M tris-HCl buffer(pH 8.0)

2 8| gA s AE A Asta Faks s 0~1.0

M NaCl2] linear salt gradienti 4.5 A1 A cHFig. 4).
o]d & 38 mi/hourgd i 10 mi# H-&3le] A
REul Holx FH L_&'E]-‘ﬁt}. DEAE-Sephadex A-
50 column chromatography ¥ Z3} ¢F 0.8M NaCl
Aol Aol L&Fgler TE 73.60%,
AR T 4,958, v A== 15.22 unit/mg .2 aa
g AHAE 7 slgiviTable 6).

Sephadex G-100 gel filtration DEAE-Sephadex
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s2o0 g 7mi¥ ¥EI A Fig 5% 7"-0] 371 9]
oyl Al peak”} vielhom o]F 28~42% -l A
AsgAo] viepgty FE¥ BAAE YL FolX &
A7Azskgdch o] of 8L 61.3% %3 BAH == 8.80
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of alkaline llpase from Serratia sp. AL-11.
®----® protein, @-——M enzyme activity

Table 6. Purification of the alkaline lipase from Serratia sp. AL-11

Total Total Specific Yield Purification
Steps protein activity activity (%) foid
(mg) (Unit) (Unit/mg)
Crude enzyme solution 3,100 9517 3.07 100 1.00
80% saturated (NH).SO; precipitate 1,695 8,644 5.10 90 1.66
DEAE-Sephadex A-30 460 7,000 15.22 736 4.95
Sephadex G-100 216 5,835 27.01 61.3 8.80
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Fig. 6. Polyacrylamide disc gel ele"ctmphﬂresis of the
purified lipase.
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Fig. 7. The calibration curve for determination of the
molecular weight of alkaline lipase by SDS-polyacryla-
mide gel electrophoresis.

Table 7. Amino acid composition of alkaline lipase
from Serraria sp. AL-11

Amino acid Content (mg/g)

Aspartic acid 89.7
Threonine 27.3
Serine 67.2
Glutamic acid 137.1
Proline 164.5
Glycine 206.9
Alanine 095.8
Cysteine trace
Valine 35.0
Methionine trace
Isoleucine 30.5
Leucine 0.0
Tyrosine 9.5
Phenylalanine 18.2
Histidine 4.0
Lysine 44.9
Arginine 14.5

FATHHAEIS| ofo| At 2N A H 49 o]}
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™, o] Tswisaka (15)¢] ¥.1.8 G candidum li-
pase?] o}uli Al A3 w]|5=gF oS H Yot
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