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Abstract: The lipase-producing strain ZYBO002 with broad-spectrum organic solvent-tolerance was identi-
fied as Burkholderia cepacia complex by the recA sequence. The optimal pH and temperature for lipolytic
activity of the cell-bound lipase from Burkholderia sp. ZYB002 was 8.0 and 65°C, respectively. It was stable
at temperature up to 70°C and retained 79.2% of its original activity for 1 h. The lipase was highly stable in
the pH range from 3.0 to 8.5 for 6 h. Ca*", K", Na", NO5, etc. ions stimulated its lipolytic activity, whereas
Zn*" ions caused inhibition. The cell-bound lipase was also relatively stable in n-butanol at a final concentra-
tion of 50% (V/V) for 24 h. However, the lipase was strongly inhibited in triton X-100 at a final concentra-
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tion of 10% (V/V). The cell-bound lipase with thermal resistance, alkaline resistance and organic solvent re-

sistance showed its’ great potential in various industrial application fields.

Keywords: Burkholderia sp., Organic solvent tolerance, Whole-cell lipase, Biochemical characterization
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Table 1 The tolerance of ZYB002 strain to organic solvents

bk FH 1E B F 2% 1E Bk
Strain Methanol Pentanol Benzene Octanol Hexane Heptane
(= 0.82) (1.3) (2.9) 3.5) (4.0)
ZYB002 - - - 4+ +*
TE: 55 W AYECT %A AL R X Y logP {H.
Note: The number in the bracket denotes the logP value of the organic solvent.
5_3|:Burkholderia cepacia (AF143788)
100 Burkholderia cepacia (AF143786)
58 ZYB002 (FJ424795)

Burkholderia pyrrocinia (AF456032)

Burkholderia cenocepacia (EF427801)

46 —‘
65

Burkholderia stabilis (AF456046)

Burkholderia multivorans (AF143775)
Burkholderia vietnamiensis (AF456028)

Burkholderia ambifaria (AF456006)

1 ZYBOO02 E#k recA EEFFIR LN TER
Fig.1 Phylogenetic analysis of the ZYB002 strain using the rec4 sequence
55 NECT N GenBank B 5%5; 4 32 KT N bootstrap B SZRRR.

Note: The number in the bracket denotes the GenBank accession number and the number at every node denotes the value of bootstrap support.
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Fig. 2 Effect of temperature on activity (A) and stability (B) of the whole-cell lipase from Burkholderia sp. ZYB002
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Fig. 3 Effect of pH on activity (A) and stability (B) of the whole-cell lipase from Burkholderia sp. ZYB002

20 ifL 1 1 T EL AT R R B RS R T o pHL R AT 9.0 Y 2%
YA TRAL PN B 6 h e, SREREUE AN S e, TR
U 10 200 2 R A5 T A0 SR R AR A RIR B, L PN g
fitg B, 300 5E 1% B R B 7 5 100%
25 AEBBFMFERHRERER ZYB002 £
4 R A R B E M RO 22 1

I 4 240 i i 175 TS VR v 23 i AR [R]85 1
i HZHRBE R 2 mmol/L, [AlA LA L 2 1 i 440
it i i T YR Ry X HR, I S B ) TS, 45
WiE 4 s, Ca*, K'. Na'fil NO; 25 L8 hii%
RUNE, Zn® IR FE I A A 0
2.6 FHEIARERER ZYB002 2 40/uAs B Xt
AEIBHIBFIHIT S 6E

W 45 Fh A ML R 5 4 A0 0 B 7 7 Vi F R
50% (VIV) 1 ELAR AT (3 80 i R Firid X-100 Yk
M 10%), 25°C F AL 24 h 5 00 72 B 15 Bt % B 1
W, SR 5 Fias. Adnfg s x I T EEAY
it 52 6 Sy ek, XFHIPIIE X-100 AYTH 2 HE T 22 o
40 M XA ALV 700 4 T 32 18 0 5 4 0 B I i A
BILIR 751 F4 Tird 32 f 7 2 4~ AS [) A4 ABE & A ML (n 1
TP X 240 A K 14 5 e R X 4 400 L g 7 T R S M 1Y
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Fig. 4 Effect of salt ions on activity of the whole-cell lipase
from Burkholderia sp. ZYB002

Note: 1: MgSO47H,0; 2: K,SOu; 3: Na,SO4 4: CaCly; 5:
(NH4)2SO4; 6: MnSO4H,0; 7: ZnSO47H,0; 8: NaCl; 9: Na,COs;
10: NaNO;; 11: C¢HsNa;07-2H,0; 12: CH;COONa-3H,0; 13:
None.
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Fig. 5 Effect of organic solvents on stability of the
whole-cell lipase from Burkholderia sp. ZYB002

Note: 1: Methanol; 2: Ethanol; 3: n-butanol; 4: n-pentanol; 5:

n-octanol; 6: n-Heptane; 7: Benzene; 8: Toluene; 9: Acetone; 10:
Tween 80; 11: Triton X-100.
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