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Screening and Optimization of Fermentation Medium of Bacterium
Producing Cold-Adapted and Alkaline Lipase

LIU Rui-juan, WANG Hai-kuan, LU Fu-ping, QI Wei
(Key Laboratory of Industrial Microbiology, Ministry of Education, College of Biotechnology,
Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: A bacterium which produces cold-adapted alkaline lipase was isolated from soil on a selective medium that con-
tained olive oil as the only source of carbon. The soil was collected from bay of Bohai. The optimal temperature and pH of
the lipase were 25 C and pH 9.6, respectively. The sequence of 16S rDNA of strain 34-5 showed 99% homology to
Burkholderia. The optimal medium for lipase production were determined as follows (g/L) :starch 10, bean flour 20, corn
syrup 20, K,HPO,4 1, emulsioned bean oil 20. The alkaline lipase activity reached maximal level of 6.87 U/mL.
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AR Ng CH b = 18) A , 7= A g I R A0 H i
FEIK AR AR AR FP )= e B R A R, L
A P AL e B R X O e 2 AR B G 7 i
1E pH 8.0~10.5, 1 FE 10~35 CHIFLFINA B fbis
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AL B i 175 B BRI PR , 36 H ™ Wl 2 PRI TS

1 RS

1.1 THkRER

VR VS R b, DR B R IR AT BR A R A
TR T B TS e
1.2 RAAEERE
1.2.1 %A

R IR FLC B 20 g ROIEEEINZE
IBKZ 1000mL, KinMAZRE , BAFEERZR
1000 mL, P A% 2 % MR £ BV W, WUZ 20 A7 1 g
2. OB S ER 2% R ZIEEEE WA 12 3
P TR . R A4S B PR 6 min, 23 PRHIK,
R 3 min, [A1F% S min, RIS (R 2 B
FLALWH.

R OIRBER GIMFALI KRGS EiR 2% 1Y
ROIGEEWLL 123 BN E. H @ 20 i
HLALFE 6 min, 23 PHIK, BHK 3 min, [A]fE 5 min, HPAL
FL AR ORI R S FL A
122 3#A

ARG (/L) : BERRR 1K 10, KoHPO, 1,
MgSO,7TH,0 2, R LRt FLIb i 20, pH 9.5.

I B SR (g/L) ( K,HPO, 1, NaNOs 3,
MgSO47H,0 0.5, FeSO,7H,0 0.01,Fifig 20, pH
9.5,4 121°CKH 20 min Ji7, IR ZE 50°CAA IR
TR I FLAL I 20 g GZFLI S 0.2% 0 4E %
FIHE B).

B SR (L) - EEE 40, BEME 20,
K,HPO, 1, MgSO,-7H,0 0.5, K&l 5,pH9.5.

WIS - (g/L) « H 2R - S A AL N 2% v ik
(0.2 mol/L) 900, FflE 20,2 121 ‘CKH 20 min )7,
P2 60 CA AT, IS LI 100 g GXFLILHK
T 0.2%H4EZ ) B) .

RHA G R (/L) « BRIk S, & AME 10,
NaCl 5,35l 20,pH 7.5.

1.3 MEEEHE
131 P aost)

SRR 4 Yk 2 R i P R, RIAER)
TN B AR 4T 4 mm FL, BRI AFL IR
24 b, MHEHS BB /N DA G

132 4k xlct

W A:90 mg p—AEHERAH R ERA T 30 mL 5
P

PREB : 450 mL 50 mmol/L Bl %% ik (pH 8.0) ,
&4 1% Triton X-100. 2.7 mL FEFAR (VAR
A AW B e 12 9 L, SR04, B m il s,
ZIEWEL A RRE 2025 CHE SR, RIE A
0.3 mL FifeZ— e A LR, AR 2ifE 25 CIR
15 min. #RJ5-20 ‘C¥ ¥4 15 min 8 (- .

HA R 400 nm I 1 RSO0l 3
M i (IS IR EX ) . L pH 8.0,25 °C
FAEE o R W O RF R R A 3L K iR ) RE ik
1 pmol/min XJ i HEEY T T Mg 2 S 1 AR D
fitg 16 F1 547 (U) , LA U'mL K.

1.4 XWHE
141 FReBEAked o &

BRI g BAEEEIINA 50 mL g HEH R
Ferp 26 °CL 180 r/min ¥R E55%,3 d J5HL 5 mL 53
WA 50 mL Frfif g gp gt o 3 d, itk ER
3, AT AR

AT B R AR R R WO TR KR B A R
107, IR E 107 MFRBRR 0.1 mL T4 B5-F 4
S RIS e S USRS o\ T B A R S R (T M 1O
FE 25 CRIFFFAMEIERTFE 3 d Pk g Kl (B i 2
W&, T 9, R TR RS SR 5L, X R S 2 E
M L.

W « A3 88 e B ARHIRT b 43 S e TR T 0 i 2 B i
FiHE AE 26 °C, 180 r/min [OFER TSR 36 h. ¥R
B2 4 °C .10 000 t/min ¥ % B0 10 min, B FIE
W AR F D B

S B RHET A 50 mL LB J5553E69 250 mL
PR, F 26 °CL, 180 r/min F153E 12 hy E TG 554
T, B 1 mL #3450 mL &kt
) 250 mL FEHH, T 26 'C, 180 r/min N & B3R
36 h, R 4 °C .10 000 r/min %% 20> 10 min,
B35 F A D A
1.42 #4416 StDNA &7 &

H UKL DNA BE4REL DNA, 32 FRSCRR[ 12184 7
16S rDNA J741 PCR 473, Lii#5 1478 5'-AGAGTT
TGATCCTGGCTCAGG-3'; Fiii51 ¥k 5-AAGGAG
GTGATCCAGCCGCA-3". PCR #"H=#142 h 5 4= 4
FARN G TN, Pl GenBank H1/#) BLAST
KA 7[RI 3B



2 H#HR5R

21 HEERIFE

BTG YL AR A 5 430 #R ™ R DT B )
WP, dE— 20 AP BRI 52 BRIA Bt
Vi, e 8 BRE IR BRI RE Wi &2 07 FH 43t
FED IR , 45 R BERE 34-5 KRG R,
SER RGNS A 1 R (B 1 a b SEAHES —HE
FIPUASFLYIN 34-5 T I BRIV , oAt = A At
tk;a.b.c FoRIBNITEEARR pH FNEE T 19 H 1
L) . AR 1 a b AL AR WilEAE pH 9.6
FTEPER T 8.0 BHAYTEYE. LA 1w boc AT I
Pk 34-5 iR AE 25 CHERIE ST 35 CHEY
T T A SRR T RO W R e M A A R R
B, 34-5 TRARI IR N0 BodE RN 25 °C, il
pH N 9.6, 12 15 2 (1 I it A .

AR FRCIN il I A — R R A | R PR Y
BT %, o] 7 e g I e e 1) 7 32, 0 D
A0 i B BE I G ) T A

(a) pH8.0,25C

(b) pH9.6,25 C (c) pH9.6,35C

B 1 Bk 34-5¥EREL S P = BIRASFAR_EATR ACEY
TaEXNM
Fig.1 Size of rings formed on Victoria Blue agar plate
with strain 34-5 enzyme solution

2.2 TH#k 34-5 B9 16S rDNA MUFLER

% 16S tDNA FERFHIHEER 22 1500 bp,
FE TR 34-5 (19 16S tDNA JEH T4 7E GenBank #%#2
B PE rh AT HORT, 855K 500 SO JRTE IR T (Burkho-
lderia) W[RIIEVED 99%. L B =N i i 0] 2 05T
AR IR TR W7 , 55 SOk IE A — 2. H RiTHGE Y
111 8 B IR A8 [ TR (Burkholderia) BT P= g i Bl K 22
T, X2 B AR B A 7 A WL 4R 1. Pooja Ra-
thil "B 1 Burkholderia cepacia BRIV feidk
JEE R 50 °C, Jiangke Yan!"MHRIE (Y Burkholderia
cepacia strain G63 JIr ;= fig Vi Mg 1 ¢ i I B R
40~70 °C,70 CLRFF 1 h BHZEFRELREF 98. 3% MR ,
Doo-Sang "R i&H Burkholderia sp.HY-10 Fi g
W@ BN 60 °C,pH 4y 8.5, Chien-hung Liu!""H42

FUHBLEEE H24% H1H

i) Burkholderia sp.C20 iy~ Hg i) fcid R N
55 °C,pH 4 9.0.
2.3 Ttk 34-5 FEEESERIAEAL
231 BRIR AR B R0

VLA 0 455 5 3 A By, AR AN ] A sk i A L
T, 2%AYFERN R, 26 °C, 180 t/min R REERESE 36 h,
R 4 °C, 10 000 r/min ¥REC 10 min, B E
. AR TS . 45 R 3 1 k.

R 1 BRIEXTER 34-5 P ERRI RN

Tab.1 Effect of different additive carbon on lipase
production by strain 34-5

e B

HERE 1.0% (X HE) 1.26 ERY 0.5% 3.76

HERE 0.5% 241 TR 1.0% 4.46

TERE 1.5% 0.80 TER 1.5% 3.12

HHIHE 0.5% 0.78 BIKS 0.5% 2.54

A 1.0% 1.09 WK 1.0% 2.23

A 1.5% 0.24 WIS 1.5% 1.28

SRS BRIETERY 1.0%H] BTG fe i , FLAES

M 4.46 U/mL.

232 RRAFER R
(1) B IERT 7 l F452 )

RIS WA A KA DB —ER 23, PGl
AR AT LA SE R E A K R P BT R AR
RES P gt M 525 5 A & Bl R U AR
L DB AR SRR LR, OB ARl B9 U, R
PR TR K e MG . 45U 2 .

w2 B—FIREXTE 34-5 P ERHI RN
Tab.2 Effect of different additive nitrogen on lipase
production by strain 34-5

R (g 453 TR 3.28
g 272 FNE 2.56
PRE 3.12 SR 5.03
NaNO; 1.89 FARH 429
NH;NO; 1.63 KNO; 1.52
NH,H,PO, 3.26 (NH,),S0, 2.41

S5 IR, M TRAR A R AS [ %) 005 A L B 1 g
g 22 S A . A MLRUR DA S fe e, JEHL TR A
NH,H,PO, ffE.

(2) B A RGN 7= B A 52 )

2 S8 BN A A A AL RIS AN G AL R X B8 ik 7 g

05 Wi R 52 ), o SRR B TR L ORI NHLHLPO,
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Tab.3 Effect of different additive nitrogen on lipase
production by strain 34-5

. T/ . Ff T/
(U'mL™") (U'mL™")
A% PHEY ,
5.11 4% : 441
() B
2%+ 2% i+
" 5.52 ED% 3.98
2% K3 2064 K3
3% P+ 39655 1+
s 5.28 " 424
1%FE K 19%FE K3
2% R+ 20675 [ i+
i 3.08 EF1fh 2.50
2%NH,H,PO, 2%NH,H,PO,

SRR RN 2% PERH2% 1 ORI I
P B, AR 5.52 UMmL. KRS g R A
AIRIR , v YR R REZAS A TR RIR, R, &
KIS HAET AR BT Y 215, 52
15 M FH A R B SRR AR 2 5 R T B SRR TR e 22
ANEZWAYHI, KEEh G, R RS R
PRI BRI R A et M T AU Z21g A Y
RIS U P 700 B e 7 My 7 i
SEAGFAR . BT YRR ORI B RS AR kTR
J Rz A BRAR R 4 1 TR
233 FHFAAFEHG YR
PR b 5 5, T AT 1 5 )
(1) T A B R 2 XS 77 i 52 i)
K FIRAL RS TR B U A R AR A 5
7, R 307 1 K e B . S5 2R AR 4 B,
® 4 HAEHITEXTER 34-5 P BRI RN
Tab.4 Effect of different additive oils on lipase production
by strain 34-5

i 0 e P
KT Gt BE) 5.50 = TERH g 228
R 4.12 FEAREIh 3.05
MR-l 4.41 1eAh 1.84
A 3.89 Byl 438

ZE IR 5 T 500 O R T B T ey, TS R
5.50 U/mL. DAAEPIIMAE Ri5 2 50, AR BE = ™ B i
fiti. 4% Pooja Rathi' {443 , Burkholderia cepacia ()
SRS Biilog i 78l  INEE RS T WA 1R
ML . S IR 25 R 5 SO B A 25 5, W RE R IR S
PERRI L AR SIS e 4 B EE S T
i RN FH R L3

(2) T AR I o 7 A

LRGN AT, DA R A Rt
BRIk R SR A B3 07 1 R I e, S5 2R AnTE] 2
7.

%/ (U-mL)
— 0w A U oo =

/

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
K A AS N 4%

2 KEHMBVRINE X B 34-5 FEERIFZN0
Fig.2 Effect of different volumes of soybeanoil on lipase

production by strain 34-5

SR, KGN 1% 7= i 5 , i
{6R 6.12 U/mL. Bt it A3, r= i FAIC. s
B Gupta RPHIRIE ML, 4R 0k B2 i i
TRt P 7, I Yol o EEE 388 o, Mg e = f b7, (Rt
St P B R A B s Tl A
234 BB X 2ok UALR A E B0 YR

R AR M FLA RO & A 2R E TGP R
S, iR G AR FLAR TR R R i R R
IINPRICREIRES | ZINCRE B 25 5 1 A A0 A7 5 g s
(7= A ARSEIR DL 1% K M A5 B VEXT IR, LR
TR F A FLARBAE i S50, 2 BILL 2% 3% .
4% S% I I A _ BRI SR, R ER
D5 R T G . 45 R 3 .

fifi%/(U-mL ")
(=2 (3] w E ()} [=)} RN

XJ 1 2 3 4 5
LW %

B3 ZLEETERR 34-5 BRI RN

Fig.3 Effect of emulsion on lipase production by strain 34-5

LERRNL, LA 3% F LA N 5 S 50 I il A g
2% LA 75 TR N = R 2. O R LA R
I FLAL IS A RS PR, A A TR A 23 B, 20
XA A S e, DR/ 1 RS A I i 2967 L4k



.10.

WS 3% PVA FULBRE =B ZE AL, % 8 5]
A, UL 2%FUARI s SR TS 2252, HETHIE Y
7 RRWiBES F R AR R AR, TR A RS 350
WA DLHRA.
2.3.5 pH ¥ = Bged¥h

JHl HC1 8%, NaOH 7E 3.0~14.0 i FEINSCE FiR{L
fEREFRELN pH, BRIk & B S . 25 R an ]
4 IR,

7L
of

7_] |

,ES

24l

i

&3l

./l/ —p

2- 1 1 1 1 1 1
2 4 6 8 10 12 14

pH

B4 pHXIE#k 34-5 BRI RN
Fig.4 Effect of different pH on lipase production by
strain 34-5

ZERLIH  pH Ny 9.0 B =i~ 6.87 U/mL.
— AN, K 22 BB 7 A b b B B A
A, (RBP4 A R RS . &b
fig Ve BT 58 i Z R Wi 1) il pH oA 9.6.

3 & &

AT VS A U 5 e ) A AR A
ME—RRUR, JEZF 22 B 38 R, Gk i r= i I e
g 17 Tt 1) TR

X R 34-5 PRFTHIAE A R I oY 6
W, % BR Wil A FoE IRl 25 °CL il pH
J9.6. ZHH 16S tDNA FH:[H FE41 51 vo g /R A
(Burkholderia) FIIRIIEYER 99%. PEMHSLEF M, 1%
PR 3 77 g R 3R 55k (g/L) - JER 10, B S 0F R
20, k3 20, KoHPO, 1, 5 205Kk 3 FL Ak ik
20, KW = S 5 6.87 U/mL.
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