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LR RE R L TR 5 000, e RGEIE 5 A E T 1 15000 /L MG S &
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1983 4F Kirk f1 Gold [ R 5 s 41| M'Jf&nﬁ?‘lf!fﬁﬁﬁfﬂ VR BB (Phanerochate
chrysosporium YW TR A pL WAL Y (Lignin peroxidase) ™" B A H W2 18 A 26
R CHETERE o (HIEA K0S BRI MR 8O BB & e R IT Y 20U, -, k5.
L RPEI T R PR T T R AT WA e A A 0 TR e PR YR )
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14 5B R 7 JEJ"FJL.?L?X\F;[IVH’I W™ S i A 7 B09E - e AR 3% 55 95 R 1F V3544
950U/ ) & LT B KM 5 1 A A 4t SRt J i IO RO M R A . R
MEBFEETEEGAAREIAACE R H 6] U817 % 50T 15 I &SRR, 43 47
T BT B R FFHE RS =B AR
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1.1 BRSNS

HE £ F 4 (Phanerochate chrysosporiunm IME-416(ATCC 34541) % 11 £EH &l
A B ARG ST B MOl A EAS BB . U5 PR B 2 i |
CPRAF. JEfP BT B T 2 A 2D A3 B L4 ik R IR 5 < 10° -1

XU A ‘ol BRI R R 1 107 4 1

Ry SR IR LT B R B Y R (LT AR R e A L m& {1
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o W 1S SR R R L
o BAPIT BRI T &S RF T2 T
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(L7 KHPO, 1,47 X190 %mol ,MgS0; 2. 03X 10 " mo}.CaCl, 6. 8% 10 *mol, Vi
2.97 X 10 *mol F1 70ml BT RB A (mol/L. AR Z B 7.8 X 1077, MgSO, [.2Xx
1075, MnSO, 2.9X107%,NaCl 1. 7X107%,FeS0, 3.59%X10°*,CoCl, 7.75%x 107",
CaCl, 9.0x107", ZnS0, 3. 48X 107 *,CuS0, 4 X10°%, AIK(SO,), 2.1X107%, HBO,
16X 107 NaMoO, 4.1x107%). £ H 20mol 358 /250m] = ¥ 58 10ml 258/
100ml =AM, 39 CH B/ 5—6 K, S Mng P RE. KSR RN, i
80 CHTHE.
1.2 SWREHE
121 KRESECHBIENHEEETEMNERRRY 3. oml ERET, & 0. Imol/L
) A AR TR R, pH3. 5, 5mmol /L BRI, 0. 3ml BEH S SR EE). 0. Smmol /L
H:O;. 30 C SR R A H,O, J5 SN ¥E 310nm 3 BUSRBIH A b, — 8535 A 867
HESHELBEETE lpmol WRPEBFEOEE.
1.2.2 Mn-id E 2088 LUE S8 9 e B 058 I 7 M AT 336nm % B £ R T 6 1
“:[11]0
123 SR SR DNS iR e, U SR e RS B
1.2.4 ETESH KB ERE 5 FOERE Mr=10 000d) JRKHHRZE 0. 3pm FLH
U BOT IR MO B IBKE N, A Pharmacia (Piscataway , N i HIE E (il & E 1L
(FPLC)MonoQ M 732 ik LR, 0. 01—1mol/L B58EH (pH6. 0)ESERBIF B,
W 0. 5ml/min LR 40 440, B0 # 4090m B BT YEIRMCIE L 3640 BRI e 3R 47
1.3 {L3EM

FREAME C AR BRI AA, 1B R & .10 3
Bk A 20 450 SEHUMAKE 1 000ml,

2 ERnThE

2.1 AEUEAHBSENENREY

211 BEMELERBC/LAT FNETREARESSSHUEE(E D, BD-A%
B OHEETREENRR EREWYRE LR R, B cE aik
PIRE S WHSEE AR E . ME RS D-S A0 O LR N 3 18 TR
BB EWHER L CHEETH SERFETE MBS o, RS S8
3 TR 2 R R P B (o TS BE-3- 1. - R B 5 5 R R IEAT B-D- 0 BRI 4
BRAEE MR ESEMGH S H RIS TS 4% 828 Y D-
TRIRE A 5 G 28 el D- AROBE & BP9 B8 G 0 K 28 B 0 20 15 WIIB LIS 88 (a1, ¢ BT IR
BOFBRRIL . TR T 2 2K RO I S BSR M oM . D- M ST e, BT L.
D-WHHRIE o W A KA FAEIEAYHG SR BT AN B E AR E.
B SY MR B R A R A Y A I R
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Table 1 Effects of different carbon sources on production of lignin peroxidase
3 el W5 h/L ¥ 2e/l) W5 H N
Carbon sources Enzyme activity] Carbon sources Fnzyme activity
=MW Triose W Mycose 265.2
FFEH=E
H#ll Glycerol 126.3 Nonreducing trisaccharide
REEWE Aldopentose D =8 D-melezitose 75. 8
: LiEEFLREs
D-#8 D-ribose 168. 0 Mix of the aboze in equal number 400.0
D- A D-xylose 227.3 B, A 259 13 B 8% Pyranose type pentosan
L-8§ir i 4% L.-arabinuse 122.1 AR Xylan 12,6
C W Aldohexose nk mif Y . 3% 8 Furan type hexosan
D- W& ¥ D-glucose 324.2 %8 Inulin 46.3
¥ Ketohexose Mt XY O % 8% Pyranose type hexosan
L-1I 54 ¥ .-sorbose 1010 B Dextrin 429. 4
B & .8 Deoxvhexose T B ¥: IE ¥ Soluble starch 42.1
DB D-{fucose 0 PR Avicel 172.6
L-% 3 1.-fucose 176. 8 K £ R Lichenin 193.7
W 2 Rhamnose 4.2 3 £ ¥ Laminarin 164.2
iE E P Reducing disaccharide H & Others
4 — ¥k Cellobiose 286. 3 W H % #& Glucomannan 29.5
¥ [ — #& Nonreducing disaccharides BB Pectin 147.4
D-#f; — 8K D-wuranose [} B3 (1% )Bran extract 256.8
E# Sucrose 54,7

REAS S H B R SRR X3 7= ) B A MBI AE R T K

£ R RS FB R TR E Y P R H o PR T N, S — RO R SE R 5 —
R4 B SE5A 2 BT B 1A 1T i PO B BR R ™ 5 7 2 B ML A 3h R it Ak e ¥4
FEFERE, MESRONUTHRBEROME ., XHE - HRETBHTRET RO E

B.

2.1.2 RIE-BrmEe 12 FARHTXHEMEN LR HEBERBEGRD. AR
FHARORTMENTEREFARSAADEEDRS, HH 20 R EE/
mg MEOALBERERT. TR MORSERLER BB ERA. LEERY
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Table 2 Effects of different nitrogen sources on production of lignin peroxidase

% (1 zmmol/1. N2 4 & (mg) B35 AU/
Nitrogen sources Mycelium weight Enzyme activity
EHLE Inorganics
NH, N}, 14.2 237.1
(NH,):50, 14.3 283. 6
(NH, };HP(, 17.1 98, 0
R % Urea V 18.2 9
i UL Organics
Z. MUK Ethanolamine 20. 1 1]
M Acrylamide 18.5 247.8
5 7 Mot (NHL ) o-tartrate 13.7 350. 6
PRl L (NH ) s—citrate 16. 9 0
H &8 Glycine 21. 4 0
L-B5E M L-glutamic acid 20,3 257.5
¥ %% Complexes
3537340 Yeast extract 18.3 389.2
41 Beel extract V 20.7 436. 9

2.1.3 EAEEKirk 2 1086 FRED R EPHBTEHM 6 F. T EA XL R
B85 1N 42U/L SB35 95U/L, {BEEAER B4 40 % 7 B 0 5208 o R ML . R CR
HECREHTREEEHSRETEEMMERGR3.4),

%3 EFLPFRFHEZIRI LL.2D

Table 3 Design of orthogonal experiment 1.16(2'%)} to factors in basal salts

5] + KH.P{}, MgS(), CaClg HwH LA TE) Va
Factors {mmol/1.} (mmol/1.} (mmol/1.) Trace elements (pmol/1)
F, S 14.7 2.03 0. 68 xe/7 2.97
Levels 1 29. 4 4,906 1. 38 > 10/7 5.94
CHLAREWE RN T E.

Components and concentrations see “Material and Methods™.
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Table 4 Variance analysis to results of experiment of Table 3

EREE F{i 15 EH F i
Variance sources F value Variance sources F value
KH;PO, 121.9°* KH:POQ, + Va 16.5*"
MgS0. 59.4%* MgS0), « CaCl, 3.9,
CaCl, 22.4% " MgSO, - TE .1
TE 15.8" " MgS5(}, » Vi 9.4""
Vi —1.6 ‘ CaCl, + TE <1
KH,PO, + MgS0D, -7.1" CaCl; » Vil —27.9% "
KH;PQ, « CaCl, i —3.3 TFE « Va <1
KH:P(}, « TE 1.7

Fonarm—d 1.3|Fn, olL.3n =7, 44

"l 0. 05 K ¥ % Significance at level of 0. 05;
T 0,01 K V-8 ¥ Significance at level of 0. 01.

SRS, 4 HI 5T KHPO, . MgSO, F1 RO 70 2 Wk I M IR B % 4 S B AR ot
S e REE, Ve EEKE X LW, CaCLIR Bk M BB E 235 . &M 7
ZEERE 2, M KH,PO, #1 MgSO, [ i {5 25 ¥k B 7] B ERE (6T 1110 190 e 35 %8057 . T
KH,PO, fl Ve FIB&R¥% EFF ™= EE AR 8 X IR SRiE,
2.1.4 BREH . DSR4 8 80 05k R, R B B S 2 A R B TR L T R
BRIEFHIEB/T 9 500U/L HIE(E D, XSHEMEEFRENUHERHTEG &
A EBET A RAE S, HRER THERASG T ERERE AT LY
MERLRE. ATCRENEERIBITHENSR. —BEARBRENEARE
MEEREAMEERN TRASH.
2.1.5 BPEEME 80 X85 N1 69 #07 . Faison S5E IR ARG A SN S
BAFFEHC, M Jager A HEFIRMEK LN RTIEEM LR 80, I RS T
RBIEHREE S RAMES. BINGEHFEEE O ERRBPERALET. A mEy
B B AnLiR 80, BEIE RS AR ALl 8o W R A E, B iE AR A nhE
VB R R AR R - R A R S R L (H TR B R P A oE 3B 80 IR R 4 g
ZHER A B R R .
2.1.6 BETMERERELRARRE R, RINMSEAE T TR HEERD
ROETHRAERR. AENBERFR Y (L), W 2, AL ME 16mmol, X5 3
mmol, i@ 80 4, BiER S ¥ # (pH4. 5) 10mmol , KH,PO, 44. 1 mmol ,MgS0, 6. 09 mmol,
CaCl, 0. 55 mmol, VBI 2. 9+ pmol A T X R4 ¥ 100ml, FREREN [ 5 X, L i 3
IR 15000 /L RS X 7E B aTRRE PR BB U,
22 BERNEFHNARTEHEREIHRESSENES

A HPLC 4t T REFH G TAZSFAYREE TRAS (E 3). 7 409nm B
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M Dextrin (/L)

M1 & anEm
Fig. 1 Effects of ratia of carbon and nitrogen on
production of lignin peroxidase
o1 B i§ Eozyme activity; weif B‘,‘" B 5 B’ Reduced

Sugar contents;

1 M Medium . 858 (Veratrylalcohol )3 mmol/1.; ut

—
0.Tmgsml

—
200U/L

7 7

a 1.5 3.0
R 45M Veratrylakcohol (m mol/L)

(2 BEEHNR R0 XM ER
Fig. 2 Effects of veratrylalcohot and twerni0 on
production of lignin peroxidase
BRSNS BT ERRAMMNIG
Height of the thick verticat bars represemts ligmun

peroxidase activity at the experimental pants;

R Medium: | % %k B H Bran extracr; (NH 80,
& mmol/T:KH,P(, 29. 4 mmol /L ;MgS(, 4. 06 mmal/1y
H flek ¥ The others unchanged.

3 80(Tween 80) 2g/1. KH:PO, 29. dmmol /1., Mg50,
4. 95 mmol/1.s Hé 2% The others unchanged.

RES Y 8 £ BAHY P 5 AR TRALEEEP P PUPL P 4 MR
FEREREIER (P, P, PP, EARIRLMEEMAN B LLP. FHEKP K
Z s aRkBgd,

B 3-B—-H A HEEMMEE FAVEREPE R E AT REMSEELREN
A R 1 E HE AR ¢ R LR RN (R B WU P SR IS
54> — P, KB EWIN.P, B P, A AEREW TREE 3-A.B) . RS ETRIE
WA ot Rk B S R TREE A TR UE 3-A.0),

7 5D REE R PR IDAMER S B i A T R E R RS TERNER
FRBMEEALERESE BRRRTRARET AL H LGN AR, &
AR PR LR S O SR H R SR 3-AD) . WE 3-AE WIEE . itk
B0 T REEATMERTHIESIEE TRREGS A BRCTHAKAETR
R L P X AR R RS ol R RN A BH VR T, TR BB 5 A

KH,FO, $1 MpSO, Btk B 19 S HMHA S & BAI B IR 3 AF.G), LR E A,
BUR R —# . KH,PO, 34K 21 4 L8 % 414} B YR AR » B Mo-id S AL B 1 SR
SRR AR T MeSO, tofe RIALR & 2 S A FN S B K AP 1FN
2RI L B R A T B R Rl Bt BB & £ Mnd UL A, B8
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Fig. 3 Effects of ingredients in medium on syntheses of the isoenzymes
A. 3B Control; B. ¥ Dextrin—H &1 Glucose;C. W G 8 (NH, ). tartrate 24— 2mmol /L .D.
M8 Veratrylalecho! 3mmol/L—+0,E. M8 80 Tween20 2g/L—0,F. KH,P0O,29. 4 »14. 7mmol /L,
G.MgSO, 4. 06 = 2. 03 mmol/L, H.CaCl, 0. 68 = 1. 36mmol/L;* } ™. & T ¥ &M Ligno

peroxidase,“—" ;Mn—:‘i ${k 88 Mn-peroxidase.
CaCl; 3, ERSH P, AAHIREME. X P, BEH M E 3-AH),

XRBGET S GRAK L EADBOREE O T PERERAR,. ETREEX
B AR AR AR L X RS B A 0 S R R LIRS R B e, e
AEUNERFEETEREGRARIRELYME RN EHEE,

£ % 3k
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NUTRITIONAL REGULATION OF SYNTHESIS
OF LIGNIN PEROXIDASE BY PHANEROCHATE
CHRYSOSPORIUM ME-446

Li Yuezhong Gao Peiji Wang Zunong
(Imstitute of Microbiclngy ,Shandong University.Jinan 250100)

Abstract The effects of nutritional conditions on synthesis of lignin peroxidase and its
isoenzymes by Phanerochate chrysosporium ME-446 were studied. Under the optimal
culture eonditions. the activity of 1 500U/1, was obtained. Of the five isoenzymes
separated with high performance liquid chromatergraphy, P, content is the highest. Low
carbon and high nitrogen medium is most suitable for synthesis of the enzyme. Lower
contents of nitrogen or KH,PO, make decrease of all iosenzymes, while changing
concentrations of MgSQ, or CaCl, has no effects on P, component. Tween80 mainly
increases permeability of cell membrane. Veratrylaléohol induces synthesis of each of
lignin peroxidase isoenzymes. There exist complicated mutual functions between
nutritional factors in culture on the enzyme synthesis.

Key words Phanerochate chrysosporium, Lignin peroxidase ,Nutritional regulation
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