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Es 4,0 gR,E &
1 ChEAEGERT &R, LR, 100027) AN AL ESHELE,EFHTE,710069)

#HOE RBEANELSTESEAEREE SRS R T L AU A R cERES R EARM
BNV EERG AR I PR BEELH AT RER ENFRPA BN AL ER AT AR ELH.5
AFHFRREERAKE AL R ERE ORTRKEY, AEHETARB IR I P BHLRATHEN
ARABH—RALEREI LR AT IR LGFTRETHLRNY W2, W—Hl ft W—12 &%, XA
AMEHHHH 1554 U/mL. 1723 U/mL R 188.2 U/mL EFH T+ A BN TR E#H.

XE R AALE EART LRI . HE

%% (laccse, A1 "M, 48 & 1Lif J5 ¥, benzene-
diol; oxygen oxidoreductase, EC 1,10. 3. 2) ,&—#
GRETRETFTHESEBELE. EFETHARN
iR, amy My EANEE . £4KH
L. EERACERE LT =BEHMEETRR
PIENSER Y. N ok P g - R i ol Sy g
MiXEHFEEREDASEREREE . ERER
Rk, ESRE AR REERE XLEAEAR
M T eIV RA.

FREENERAT BRNRRHEEXE. &
FREEAGRTYERER B2 . BRF.FHE
KHRESHE. RATHERHE LR EYERSE
FTEYERBEBNTMARHAT THL ST LE,
BB AT AL S AL R R B KA R A iR
HT—TRALSHEMBENRYORSE AN E
WERBRFE FEIERITHTEIHER, S
BREALREANFRFURANANLELS BB E
MBTFHHEE BEENOREE SR YRN8
HREHEAT AT R B T AR A A R
BAEDHEHMFREEA EEAKEFTOURNT
R, AEEFBAIGTFRALEYER. FH T
BTN E=FERA.

1 MH57%

1,1

W B 3 L HT 8 (Bacillus subtilis) WZFF. W —
1088, {8 3 B #F 5 ( Pseudomonas sp. ) WZFF, G —
350, 254k B T (Strepromyces netropsis) WZFF, B
— 12, H B B 3 B (Cryptococcus neoformans)

E—%E WIHEE (ERAERED.
K B 9. 2007 —06— 15, 3 {8l § B . 2007 — 0 —29

WZFF. W—15. R £ B B (Candida sp. ) WZFF, G—
284 B M B (Aspergillus niger) WZFF. W—a317, _
W% T (Penicillium citrinum )WZFF. W—p4l0,%
AEREREEH,

A 3 W H & (Bacillus licheniformis ) CM-
MCC 1. 813, 2 {5 48 B B (Streptomyces cyaneus)
CGMCC 4. 1236 BB (. T (Sporotrichum pule-
rulentum) CGMCC 3, 3723, # 8 #i | (Aspergillus
nidulans) CGMCC 3. 3916 . 81 ¥ Bk B ( Neurospora
crassa) CGMCC 3. 1504 . ¥ B X E (Xan-
thomonas campestris ) CGMCC 1. 1653 il X B #F 1§
(Escherichia coli )CGMCC 1, 2021, 0 B b E % E (%
EME R FERETR L, B8 E KD (Pichia
pastoris) JCM3650, 0 5 H XBLF¥HER.

1.2 &R

SEAHREREF LS RERXFHXE 14
AL AEIN 2004 E 0B THELILALIOR, R
Bl ERR X RE Sem £+, I 5~ 15cm WAL,
REE . BHHEEEY 500g, RN DFLHEME., Y
A A SERESHALFERA., £ 015
~0BEXREAFERHHAT Wt £, L& 09 5~
U ERAREEENERERL.

1.3 #%E
L3.1 E#AVEAaaREERL

FHRMEAFEAERAN B ENLRE
HRAPDARRE HP OB EN UFHOHER
#CFRD.

1.3.2 H#osieiks

SAEEABSRE WL . SHTF . EAK
10.NaCl 5, B85 15,pH7. 2~7. 4,

1.3.3 PFouihodadtht
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FLEE 3 R Tl=00D AND FERMENTATION INDUSTRIES]

BYABHERAITHE(GNA EHFANRIE

REEEMEXH T HEREORUABR -2 85
9, B A G A T ) AR MR BE 0. 04 %,

a— M E AN BUE (eN-NA)Y 5%/ G-NA,
U FRmERBeAR.

8] A B PDA(G-PDA) . #/3:F G-NA, i PDA
BRERHTTE.

" «— %M PDA(cN-PDA); 53 W G-PDA, I o

EBRERAAYAR,

AERREREEEFRE(LDSM)  $k i KB
(B F# g A K EH) 0. 3g. K. HPO, 1, 0g, NaCl
0. 5g.MgS0, « 7H,0 0. 3g, NaNO; 2, 5g,CaCl, 0,
1g.FeCl, 0, 01g.7 1 000 mL,pH?7. 4,

DOAB-KERRERLBEEFEZ(GLDS) EX
REGBEEEREPMADAAR, FHARER
0.04%,
e EM-AREEHRRIERE(NLDS) EAR
ERBELEEREDNA o — Bl . EHAEK R 0.
5 mmol/L,
1.3.4 bk >eik(g/l)

T4 % 200 4 20, K, HPO, 3.MgS0, « 7H,0
1.5,pH H#.
1.4 ¥IMEDAMOFEHR LTS

EREFMURAWHAE AR . BS . 2R
HEmARMEYEAZHEEL HEREERE,
BYREBEE . RO.2ol ARNHEERERIFIR
#i7E G-NA.eN-NA,GLDS #1 NLDS 45 k5% 0. 2
mL B A 22 4R W W B 4 B2 A5 IE G-PDAoN-
PDA.GLDS M1 NLDS ¥4% k. 30°CHEHRHEF. B
BREMEREEZATT.BREHEERER
H 2B TeBER, CHATCEALTEEY
SETHEBEA RS,
1.5 IT1BNEBHSE

FlHrHERsE 260, HETF 0CTHETHR

2h BB AEMNERE - AEU 0 ERBEEE YE
B5, 0 2mL # A% 50mL LDSM # =#1.30C.
20 r/min L F 5d 5 BRI 0. 2 mL 5%
FEGPDAM «N-PDAFHE L, BIHBEEEY
BELHBREO 2 mL, AR E GPDA # oN-
PDA ¥# F.J0CHEEBRR. BI1EREHELRE
EIAV,MRCRERAE =R, AR
A NEREEHITE.
L6 FRIBNEDRAN

X b Rk H R AT R TS AL & R E R
TRE GEYHES .0, 2 mL 251% fifE GLDS
#NLDS ¥4 |, 30CHLB . FHRE CRE
FERELH.
L7 FREHRNER

X0 9 s 60 7 B T Bk R R RS AL
TEEFHEENER. S RELGERTEE
PR RE P, 0CERER R WEEkHRT
H(DCW)FEBE 71, IR 3 M EATREEAT AT .
1.8 mFENEFL

EREREFWE 3000 i/min B 10 min 5, L
BERHBR, BENERARE Coll FHMESE
EYHTHRMFTES ., 1B E N
1 min W# lumol RUABELTTERER. '

2 SRE5H#W

L1 BARENERNERETSH

BRI BN G W5 AL FE AR IE D R i
YRR AR TR RS H NS
GAREEERFLTE N - EFLRERBLUR
0 B S BT A R B AR A FOR DL AT LR AT L 8
FRTIEREKERKEREND BEECILERR
EEEMEOREEFHARATCBAGRERE
EHERURERNE 1 ER.

E1 RNAENESEEFENLYANERERETEMNERER

x 5 o G-NA aN-NA
a b a b
B #F # CGMCC 1, 2021 + (D 0(—) + (2 0(—)
{B % j#F ¥ WZFF. G—350 + (@ 0(—) + (1) Q=)
P | FEFTE WZFF. W—1088 + (3 0(—} + (2 0(—)
& 3 4T CGMCCL 813 + (3 0(—} + (2) 0¢{=)
BF i ¥ W A MW CGMCC 1. 1653 + (@ 0(—> + (D 0(—)
B E itk % % WZFF. B—12 - (0} 0(—) — (0 0{—)

= aE 8 W CGMOC4, 1238

+ (4} ¢ (=) + (1) 4 {-)

e, REAEERRA(E £K, - FER) ESPRAEEMER(mn),b, RAEEE AR}, FEPRREARE(~ XM, +

BB 8,
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MELHES, REAHARSEE 2 AR
WEHEE R ERERD, ERREREE, HAE
EREERAEREEE. WERFEEIEERY
AEHE LM O MU BYUAEZEFRAR « FRZ
BER.ERARIAZAARNEEELHN. B8

e

GLDS # NLDS ¥4 b 2B RS R, s %
REBERKRETERETFRS.

IR E AL RERBEU RS GHE LR
FHZREFHTEREFRANSHERLE 2.

%2 ¥ARBNERAAEFRUEDLINERENETENIEHRER

G-PDA aN-PDA GLDS NLDS

% 4 LI b a b a 3 a b
FREEE WIFF, W—15 F@W 0(=) FG 0 (=) +) 04— + Wy 0(—)
213 | B & e WZFF. G—284 +3) 0(—) +W@W 0() +@ 0(-) (1 ¢()
S [ B JCM3650 F@ 0(=) +@ o0(=) +@ 0(=) +(@ 0(=
B gt 3 WZFF. W—a317 +( (=) +@® 0(=) 4@ () + B ()
1 4 i & CMCCC3. 3916 +(8 0(—) + (B 6(=) + 0(-) + (B 0(~)
2R M R¥ B WIFF, W—p4lo + @ 2(+H) —() 2(+) =D 2{+) —(® 2(H)
BB M E% CMCCCS, 3723 +6 0(=) +QD 0(=) + @ 0(—) +(M 0{—)
% B B CMCCC3. 1604 @ 20+ 40 4(H) 4D () F® 5D

BOABBERERN IR L EEBEYA
REESN, c EMMTERNE 88 —F RIE
F1,G-PDA il «N-PDA ¥ 2 Fiie B E RN S A
LT N GE R ER, iR
fIABMEAENEEEER MEAREDETENE
A Z— FHAREEIE—KEHN GLDS M
NLDS EMI TEBNEYAR. R2LERETRTH
AEREEEAE T 4 A E TR 8L
EK.HEIKRESEN ZHZREARFESRE
B MALRERAENBHENETENT LSRN
£k E N GLDS A NLDS V4% b 2 8 5 B E 1L

Rl ZHTUEE CBYEE.

| ERMARERMAE GLDS f1 NLDS # 2 H¥ K
FHEREFINE G-PDA f1 oN-PDA BI5GB E . H
EN2ABEERNEB "CRREMAFRHEE,
BAEE, R L EM A =R KT A — g X
W ERE 3~5 o/mL MZRERT, BE XK
MAEAT L REkr. B, HHERE—E5ER
EETFBERK.

2.2 ¥FFERMNIEREPERSE

B1IBESZEELSHRGE GFDA #l oN-
PDA M 2 HEETHRIER TdE. TERKRERME
IR,

ST EBRTFR AL EEEL R . BEEER
¥ agHiTR . EEHETE, AERCRNEER
IR, YTHEONROE . REA .5
.l ETFEEEE T RERE . REEHAN
HOEEHEFN . 4N A ABR-ZEBERRA 0.

N ERZEER. AR TCBE R, B E
ENBAREEEEEAGA.  EEMENTER
K. %3 FRIMREEHAENME

FEEBEER
S G-PDA  oN-PDA

01 1 2
0z
03
04
05
06
o7
08
9
10
1
12
13
14

REEEES

W—Al~3
W—EBi~§
W—C1~3
wW—D1~2
W—El1~3
W—F1~4
W—Gl1~5
W—Hl~2
W—Il~3
wW-I1
W—Ki~2
W—L1~3
W—Ml~2
W—NI1~2

=T R T T - T . T T SR Rt
L o O A T I O U N R SR Y

MEEFESHEYEE TR PAHE L EER
ERETABK M EK ERENERBER,
B EREMATL RS,

2.3 FBAFEEKDR

EMESARENTE LOBFYEEREE
ERFFRENRN, HEREYERAEAHERE
AL R 8 A R R b o — i B3 4 55 0 B g A
B o— 2B ML &S TR GLDS f1 NLDS, B
RUGEREHEERERKEHER. BN TRSS
BafiAY mibEMAERMEN, LHERRIT
XS EATENETRE YRR RS
Ringk 4 .
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SRR 4 Nk FO0D AND FERMENTATION INDUSTRIEQ

4 PFRIENEDMETRETE ERHMN

.3 GLDS NLDS -] 3 GLDS NLDS
W—Al + (39 2+ + (44) 40 (++) W—-G1 + (10} 8 (+) + U 12 (+)
W—A2 + (12) 9(+3 + an 1{+) wW—G2 + (25) 25 (++) + (33) 27 (++4)
W—A3 + (20) 12 (+) + (22) 12(+ W—G3 + (15) 5(+) + (15 7(H)
W—Bl + (15 14 (+) + (12} 13 (+) W—G4 + (410 47 (+++y + 4D 43 (+)
W-—B2 + (38) U (+H + (50) 45 () W—G5 + (16) 8(+H) + (2D 12 (+)
W-B3 + @ 10 (+) + (10} 11 (+) W-—Hl1 + (35) 8 (+) + (3N 13(H)
W—-B4 + (24) 11 (+) + (25) 11 (+) W-—H2 + (33) 47 (+++) + (56) 52 (++)
W—Bs + (48 31 (+++y 4+ (65 47 (++) w—I1 + 63 471 (+H+H) 4+ 68 52 {(++)
w—Cl +an $ () + (2% 14 (+) L + (8 11 (=) + (13) 10 (+)
w-C2 +(® §(+) + (16 13 () w-13 + @28 13 (4 + (24) 10 (+)
wW—C3 + @7 B (+++) + U 39 () W-—11 + (25) 12 () + (3D 9{(+)
wW—m1 + (28) 14+ + (8 8(H W—Kl1 + (56) 37 (+H) + (502 42(++)
wW—p2 + (31 15 (+7 + (35) 15 (+) W-—K2 +U5 uh + (35) 8 (+)
W—El + 26 14 (+) + @n 16 (+) W11 + (45) 15 (+) + an 8(+H)
W--E2 + (69) 71 (+) + (44> H{++H w-12 + 44 2T (++H) + s 2 (+++)
wW-E3 + (22) W) - +@20 - B . W-L3 .+ (8. 47 {++) + (38) 14 (+>
W~—F1 + (15 11{(+) + (19 10 (> W—Ml + (44) 10 (+) + (37 17 {(+)
W—F2 + (20) 24 () + (23} 30 (+ W—Mz + (28 i4 (+) + 26> 20 ()
W—F3 + (12) 6 (+) +(13) 12 (+) W—NI1 + (26) 24 (++) + (28 26 (++)
- W-—F4 + (35) 23 (++) + (50) 35 (++) W—N2 + (1) 4(+) + (18 4 ()

TIRVER, KO ERE 2 PR EMER
RIEME LY, MEER 1R X RMEYH =R
BT REPNER RN « ZEMIXBETR
EWEREEXTRMA AR GLDS T4z, K
DRARMEGFEK A —THWHER. AR8aT
ERFIBRTE 2 HEDHAAERERERE K
FE—ENAHEER ENEREDERMABREA
FEHNEHBER EEEAX M FERBH IR
ABRAHEXE F—-ARERAREREMNDS @B S
HAMAZLEHE BAEHERSBHE TEEN
—FE, ARCENEAFENERE T, FAEEHE
BERMEEERENARLEGYRFBEERSH
LF-BHEESERADM RARBEHEMNEEH
HEEVEES, KEREKERBER L RNE
BhERE. EARERZAEAREEAVIENE
SR —EHREARIETRENBEREERHELR,
— 7 GLDS ¥R B A B & F R T NLDS ¥4, 7]
R AR ERNTLEE—ENEIEMA. H
2 UALRLERNBCRER -8, WEk W~
C3 #1 W—G4 f£ NLDS 45 + B & 8%, & GLDS
PR EREHRE, XERSMHEERT 5EKH
FREMMER. EARAXEERS, TEESRH
EHAENER TRAARD « FH0ELS—
HEMHX.

Hil, AAL B P UARKBA P HOBRHAEE
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B o T A R K B H LR R SR
ERLUBAENK DMEARZEFEEEESA
WENTEBEOREN R, ER.EXFREE
AT REER RN B
FESBHEAFOLM AR Ek, EdEE
BREVRAEE K, 2477 GLDS #1 NLDS f ¥
wWEHRNEHERNEABUES AR
FI# G-PDA 1 oN-PDA 4R F R AL E. LR
GBETICNRITEE R BE VT LA A 90 100 ) 0 O W e
SREENGEEWOEE. P13 s
w2 R T,
F—E.BARRE ERE AEEPHFRE
EOMER) BAA—HENSARENREL
ST Al S s BT AR A D B R A R R
R ES BALRREE TP R
SHEMBELEE, ENEEIRENEBRES
BREHAREQ . BREEEASEENERNEAE
RPER . MEE LRI EEAYREROEGHE
EMTHR/REE, M, BEEY - RAREFLE
KEX EEEN, RN, B UER T RS
B0 5 T A B A 4 T O o oS
2.4 FEPEHENE
HORRTRABKER LRIV ML &
BHRIBAHERATBANEFARER,



%5 ERFHAFNE ISR

Dcw EREN
FE 9 WHEE - U L

i B & WZFF. W—a3l? 22.1 L8

2 WER WIFF. W—pdl0 20,6 2.8

3 1 8 B W CMCCC3. 1604 19.8 5.3

4 W—Al 2.2 94,6
5 w-B2 18.4 121.2
3 W—BS 20.9 116
7 w—C3 23,7 96.8
B W-E2 2.8 155.4
] W—F4 2.5 103.7
1¢ w-G2 23.5 84,4
11 W—G4 18,9 56.5
12 W—Hl1 19,1 172.3
13 w-1z 21,3 1882
14 W-Kl1 29.1 66.8
15 w-L2 4,7 102,5
16 W-N1 17.% 79.4

F5PAEHABRMBEANEHE AT
% o P A R O R AR RO L (LB 4 O B BR AR E—
CEE AR AL MERNTREINE 4
HF R ABE X NE —EW R R, X
WA PDA LR AR BERETRARGEER
HEMABETEARNE BABLATARKS
W HERTHATERNLREE. X5EL
FORmE S R, BRI HAD, Btk W—E2

WS

FO3 U/mL) WA ERELER. E42F
H-SREEEHETRIT LB ANANRAR
El
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Screening of Laccse-producing Microbial Stains from Soil

Wang Jianfeng'?, Liu Jianling', Wang Zhang'

1(China National Institute of Food and Fermentation Industries, Beijing 100027, China)
2 (College of Life Science, Northwest University, Xi’an 710069, China)

ABSTRACT  According to the properties of the oxy-reduction catalyzed by laccase, an effective screening
method to isolate laccase-producing microorganisms from soil was designed by using guaiacol and g-naphthol
as the restrictive selection factors with the addition of lignin as the inducer to enhance the enzyme produc-
tion. After the analysis for the enzyme productivity of the general microorganisms preserved in our labarato-
ries or purchased from other institutions was carried out and there were no expected laccase activities among
these strains, this method was successfully used to isolate out 40 potent laccase— producing microbial strains
from soil samples, Three high efficient filamentous fungal strains W—E2, W—H1 and W—12 were further
selected after a serial comparative sieving through the primary screening with this methed and secondary iso-
lation by determining the actual laccase activity, and their extracellular laccase activities were 155, 4 U/mL,
172.3 U/mL and 188. 2 U/mL, indicating a very significant developing potential for industrial production,
Key words laccase, scil sample, screening, filamentous fungi, bacteria.
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