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Abstract: The phospholipases, including phospholipase A;.A,.B.C and D,that are a complex and crucially
important group of enzymes that exit in organism and can specifically hydrolyze the intramolecular ester bond
of p—hosphoglycerides releasing different products. Thus,phospholipases are widely used in phosphoglycerides
transformation. The extraction of phospholipases from animal organs by the traditional means cannot meet the
current industry requirements ,however, the study of microbial source phospholipases and the rapid development
of gene engineering not only broaden the sources of them but also improve their properties effectively. The
paper reviewed the progress in the screening of the high yield strain and phospholipases molecular modification
and transformation.
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Table 1  Commonly used chemical modification methods
of PLA,

TR il )%
i SHRFERE LT e 2ta
N " -

X Hir i R AL
R 2 L
iz oK IR LB
R PNl =RHREIRAL
B AR T HE R fififk
i B2 L fisEfh
2-FRHk -5 RN IEIR Bkl
P, ST ENed
T LR B

T FR T PLALSE K v (K 3 VR e s I 7, BT
AR R Z2 M7 iEEAT T IR AT, AL 2 B i
P —Fh k. RPN,

THL S R R AV L 2 SR PR IR AL S B M WF 5T 1%
TR AE PLA, PR A 3 A R 245 28 2% 1 5y i fe A
o X RAZ IR AN AT 28 2 1) AL i XL ) 3814 e 1) e o4
ARG 24 B2 R VR L -F2 AN 32 520, 110 A2 1 6 2 12 AN

Vol.34,No. 04,2013

K2R e, WIS 2 T A S R &85 SR o 8 el I PRl s A7 A
MR 2 I R b 5 A A 0 81 T 2% 35 25 4 o R V7%
PERIAR AR I, UE S T e 55 PLAL P40 0 Fn 24 B
2T E AN F] AR T RE— W ST A DS B T IR
R S50 S D RE I DG &R, O I 17 1 T B4 5 i1,
3 RBRE

H au, i Iels D4 28] 77 2 N, (H T e
Bitg A5 R AR AL AR (R I LA R BRAL P 5 (R Bl B
VESE AT AT I BE SR . RN TR 0 A RE A Tn) S
iR PBEAE T AT ROR AR, — 7 T I 3 R e A58 AR K
S T A AT H 117 250 o T8 1 3 DR, A o4 3t LR
TE PR, S ORI AR e o DYy T RS B
RN K A A T /iR ey o T 08T JS , 451 Wk PLA
FIPLCHLS 2H B B BEER 1 T Ig ke, vl LAAA 58
PLCIE B A JE 42 W FH 36 [

I R R A i B I (A AF SR B AL T & AR, (-
DIAFAE - R Y ) AT RF AR o 900 = 58T 2 0L Aok 1) 4
B Wi R 5 9% 5 A 495 77 V2 i A8 s DN A SC JE Flle DN A S
5, BLRENE SRAG P B LG DR 4l e A THT 1A JSL (ELAF
e TAEE KIS AiGERIE RS, KA 3
VE A Bk DR o B 38 AR 1 22 B 1R AH SCATE 9T AR B2, (-
A R IR AR K AT B AR 2> A Wb e B 1, AR
T B s alifk .

i M Wil 43 1 /K 7 L F 98 52 21) 32 (0 53 , B
A5 At DR TR R R P LB H S R A 4 g AT 9 17 4
232, WE T T2 Fhony DU I A= 7wl I i 1)
¥25, A R F B8 R4 I A

Sk

[1] Victor C,Diana M,Carlos T, et al. Phospholipases in Food
Industry : A Review []J]. Methods Mol Biol,2012,861 :495-523.
[2] Kim C. Enzymatic oil —degumming by a novel microbial
phospholipase[J]. European Journal of Lipid Science and
Technology,2001, 103 :333-340.

Bl #EF, 2&F 57,5 BEBSIHEBFANE T RAFL
BF Ao B A AR R[] AT R A5 2005(3) 1 27-29.
(4] 2% &, T4, &4k, 5. & & #8585 CTA AR 05 2L & L4 e o)
A AR BTF[]]. R AT 5 IF & ,2003,15(4) :345-348.
[5] 2% &, @tk , RAM, 5. Wik & =5 M5B CA7 4tk 58
Fo -k []]. RARF# B 5 IF & ,2004,16(3) :189-193.

(6] ik, % &, X4, 5. &S HFaBCHARME LLET
[J]. R& =585 IF & ,2005,17(6) : 712-716.

[7] Yozo N, Masataka U, Yoshimasa S, et al. Isolation and
characterization of  actinomycetes strains  that produce
phospholipase D having high transphosphatidylation activity [J].
Microbiological Research,2009, 164 :43-48.

(8] &= Heshk. K 4r 4k & 1829175 s B ALK B 09 L1 BR 5 40 A7
[J]. &K% 54k ,2002,18(1):500-506.

[9] Brian J S,Mary T,Kerri B, et al. Expression, purification and
characterization of recombinant phospholipase B from Moraxella
bovis  with anomalous electrophoretic  behavior[J]. Protein
Expression and Purification, 2007,55:262-272.

[10] 4=, 4 7, Whdd & 5. 854 3F JOAT 1 R I 4754 1PLC K

201345 544 395



J@étﬂ@l’&

Scence and Technology of Food Industry

B &Y 5L A RGA)]. KR Tk # e & 4R ,2007,26(2) 1 19-21.
[11] Cristina A T,Michael ] H,Mary F R. Cloning,Overexpression,
Refolding,and Purification of the Nonspecific Phospholipase C
from Bacillus cereus|J]. Protein Expression an Purification, 1997,
10:365-372.

[12] Fujun Z, Li D, Maojun C. Heterologous expression of
lipoprotein —associated phospholipase A, in different expression
systems|J]. Protein Expression and Purification,2006,48:300-306.
[13] Jianhong F,Huoqing H,Kun M, et al. A novel cold-adapted
phospholipase A; from Serratia sp. xjF1:Gene cloning,expression
and characterization[J]. Enzyme and Microbial Technology,2008,
42:187-194.

[14] Sigrid H W B, Bert v d B,Niek D,et al. Incorporation of an
unnatural amino acid in the active site of porcine pancreatic
phospholipase A, Substitution of histidine by 1,2,4—triazole-3 -
alanine yields an enzyme with high activity at acidic pH[J].
Protein Engineering, Design and Selection, 1996,9(4) :345-352.
[15] Jasmina D,Rie T,Atsuo S,et al. Improving thermostability
of phosphatidylinositol-synthesizing Streptomyces phospholipase
D[J]. Protein Engineering, Design & Selection,2012,25(8):
415-424.

[16] %, B F ATk 5. By & e #ACH AL Tk A4
TEAC P 89 R[] e ik A2 2011,9(4) :69-74.

[17] Jae K'S, Joon S R. Enhancement of stability and activity of

t®R K&

phospholipase Al in organic solvents by directed evolution[]].
Biochimica et Biophysica Acta,2001,1547.:370-378.

[18] Ji-Heui K,Gi—Sub Ch,Seung—Bum K, et al. Enhanced
thermostability and tolerance of high substrate concentration of
an esterase by directed evolution[J]. Journal of Molecular Catalysis
B :Enzymatic,2004,27:169-175.

[19] Tk, B&G, FaF, . BEHEERTRLidML
fe e A R[], B g ,2009,34(7) : 1-4.

[20] k%, 23, 2 F , 5. #I5E B 2L R[] F
i ,2009,34(9) :35-38.

[21] MR K&, 2R, ALY ik £ BRIk E 2
Bk fig B A B 70[T]. AR 5 30 5 ,2009(11) : 12-15.

[22] A&, A BB X T F . R KR Bk B T AL B i B
Lecitase® Ultra®g #F 52 [J]. & % T A4 ,2011,32(10) :277-280.
[23] Haresh T M, Aniruddha B P. Enzymatic acyl modification of
phosphatidylcholine using immobilized lipase and phospholipase
A,[J]. Eur J Lipid Sci Technol,2010,112:428-433.

[24] Ning L, Min F,Yong W ,et al. Immobilization of Lecitase®
Ultra onto a Novel Polystyrene DA-201 Resin:Characterization
and Biochemical Properties[J]. Appl Biochem Biotechnol ,2012,
DOT 10.1007/s12010-012-9845—y.

[25] Andreimar M S, Jose’ R G. Chemical modifications of
hospholipases A, from snake venoms:effects on catalytic and
pharmacological properties[J]. Toxicon,2003,42:855-868.

1111111111111 1111111111111 111 1111111111111 1111111111 111111111111 1111111111111 1111111

(B3 53927)

% ,2010,38(6) :2827-2830.

[33] =W T E#. B2 %3 A& 235 k% a6 BF
R[] &A% ,2001,22(5) : 74-76.

[34] Meng G T,C Y Ma. Flow Property of globulin from red bean
(Phaseolus angularis) [J]. Food Research International, 2001
(34):401-407.

[35] Meng G T, C Y Ma, D L Phillips. Raman spectroscopic
study of globulin from Phaseolus angularis (red bean)[J]. Food
Chemistry ,2003 (81) :411-420.

[36] R & AF5E, AL F BEMFREMHMTEL L S RAR
I FH BR H BCTA BT b R e A R G BT R[] Ree 5 A B T AL
2010,36(4) :40-44.

[37] R, A, hAK, EX ERhERAL 2R GRR
I E(]). i R A5 2012,40(6) : 248-250.

[38] skok , sk 3k Ll va m kAL b2 2 d P& AaN
REBLZ[]]. &5 T kA3 ,2012,33(7):247-250.

[39] R A ,fRk F 8 iR MOk BRI 2k a e T LA
R[] e Tk, 2012(2):71-73.

[40] x| 8L iz 9 2= 4. Prot ex OL A 38 M 41 S IR 4L &
PR 89 BF 5[)]. A e T Ak A3 ,2012,33(7):191-194,210.

[41] 4 & 3 3, Bk oK iR S aF e BF R[] R o
Tk A ,2011,32(11):177-180.

[42] A2 ikAh , XN BB EA, B G, . AR G BRI & 2 R
G ke T LA R[] R TA2,2009.43-45.

[43] & &, 2 RO BEE KRBT L ALREAIK G IR
[D]. J~ & . B & X % ,2010.

[44] A= B A, 2000 B 4 B & G 89 4 AT A K AT RAL AR #Y

396 013z

H&D. NEF. AEERLKXFE 2011,

[45] T %48 4. 4L 50 H R B BRI M T 89 BT A[T]. R
A T ,2010,43-45.

[46] AL A | FA5 kB 5% 5. Lo SRS B ALK AT R[]).
£ & A 2007,28(12) :94-95.

[47] sk A8, B 4% A, 3% 54, 5. o 2R MR 69 B ()]
£ & 2006,27(3) :44-47.

(48] w1 R, S AT, T H AL, F . N BRI R AR R
P B Aok 4R ,2010,25(5) :34-38.

[49] BAKR%, 5% HEZF. BERBHRR A LT EFWY
IEHAE] HZEEB%,2011,22(7):1695-1697.

[50] %%, &= R 2. # ok 3% 0k 20458 44 45 Bh 42 IR ok /) 2% B 49
AL 2 A[)]. A T kA3 2011,32(10) :361-363.

[51] Beik4, 3, B2 T, &2 8 F R MEMIRREG R
BACTE AT R[] A% T kA 2012,33(2) :224-227.

[52] ko, 42, Fik. MOH T $H LD RHRIE L5
g 89 3 BACAE A[)]. A & A S, 2001,22(10) :43-45.

[53] k4 3. 8 b 2B AP R RRAL S ZTNE QIR
[J]. & B A &R A F,2004(5) :99-100.

[54] KITH4E K E*, AW E. BERERRFAETT S £
W R[). kg5 E,2012,29(2) :797-800.

[55] M H, B CE A RE. M RIRELER S A L
T EAR[]]. Bd Rk $ IR ,2012,25(3) : 1074-1079.

[56] E ek, T3 A . Bk IR B K 58 T LHR[]]]. F
B A 5 4R ,2012,12(6) : 56-65.

[57] B4, 225 £k REZ&DPELEZdHa o FnE
B & FOEAT]. w2 E EE % ,2012,23(2) :305-306.





