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A. BEESKDRCES macerating enzyme DikE)

WIRESKEIRIC X %5 macerating enzyme (ME) O TEAKE D B TR BECES 4 3 ks W T g
# LUte. CL felsinzumvar. siko%ianum O ME (% pH7.4 © M/50 PR S@Ha (7 L CkEIe Ladrc & & B~
KEIT 2 & 23 o fo. BEEE, B IR 120°CI 3\ T 3053 TR, U CBESRE B % [E5E L4, bromphenol
blue ¥7zlXAmidoschwarz 10B IZ & » CHE L, YRR L oKhs W TBAHRYADERMRE L. ok
& ¥ CIIKEN L e BASOSEHIIRL TR RS, MEOMELHBCIT) ZaiTcd i, LhL, #ie
PR DT L Tl 5 & &, BAMTKEIE L TTBEL oot €T, £+ VREEIEO» 7 2%
FLTME %83 L7-ts, FOMBDHELT 5 WILEERCh 52, WKESKISLER LT oBEY Lo~7 5
VMR OSETT S & LIIEMECH D LT L.

B. zone electrophoresis (TKBIRTF U FBEROHH

zone electrophoresis HiE KUNKELER L OSLATERDIZ & » CHFE I CLI, BHeEBTAHALCELVE
BA TV, BERHGE L IRma 1482 bhs s, BEEEAOKE #%E 2T d phosphatase,®
cellulase®, isoamylased® ZHZ DWW THEIN TS, HRPBERI DWW T SMitriest™) FEEHC MEETV,
supporting medium oW TG HEHTHLO00,0 v -4 OFEREME Lch O, 19 g, 7
2w — %, Hyflo super cel DIRAHREHEAET S OM ENREIR TS, HEEIR BT ESLHE L
LTy % supporting medium 3% zone electrophoresis &~ 7 F v G BEHRICER LT 00T 572,

1. % & % &

tray Ok & X%, BTE (A 1.4cm, M 3em, EX25cnndb o0y, P lem, MBem, HE¥45.2cmD DL
TEREAEALC MELESREHEAL, FRICX 27D electrode compartment ZEA LT, H41CM/350
PRERIEMEE (PH7.4) ®ANiz. 2{H® compartment DORICILHKE DO CREEK Y BEBELL USRED 7o v
% 4 fEssER Uiz, compartment ORICIL 1D tray 2k &, tray KL TRO X5 K LT EBBAHHL, 20
TEICIE tray 2K U oM#HA 4 7{5Z3U1 SHERT compartment PIDREMNE & HEE L. h&Eo BRI
di?j)ﬁ«@f'ék”l?fb WEFRTEY LT, ERCEKMET S VENRSB S L & LaBB e KB AN THERELZT L.
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2. tray RANBRBERET BHE

LRONEO tray 2HERETHEE, ROL 5 CBHEHIE L. 57 B ENH100g7% 250ml OFRKHICEA
L, fERLT 0MEHEL, LERYERETS. & ofEd SHEEE LT KELETT5. i M/S0 SRSk

(pH7.4) Z{HF UCREBEOEET 3 EEHET 3. —#F UBEREECRE U CHIE Lct:, BEREREiL, <
& BIR D DB OGN TEHE & LT tray KEELAL. 3 BHIBE L UEER R L, BB OREOEE
DD R TIRE Uicts, WRENWCHE LA,

3. supporting medium [CEBRKEEAT DA

supporting medium®DHH 7" = v 7 IEE A AT 5 B30 BB 2 ® L.

Cl. felsineum vax. sikokianum @ ME 35 X 0° polygalacturonase (PG) LEBHINKEIT 5 - &13, BER
BB X o TH B le» T te. &k, Pen chrysogomum %5 XU° Sclerotinia Libertiana D7 5 v f1FREESR
TR L BB IANIKET 5 & 85 5T, 5T, tray OBHEMOSR BRISOMPTARE LT, /Nl tray D& &
HS 7= o &M lomDAE S &0, Al tray D EFRMN2em YH LT, Sk ~h ~HCAR
THEBIW A ML T LB L, Bo'dh 2 OfFFi~FH Lz, 2 OBKENA LN 5 KEE Uic, SESREILY
M/ SOBSESERIE % AWK & L C4~A8EBHT LTc.

4. BRAEHROEELKVEHRWCKIFHE v

WA 250 - 280V, EHEES5.0 5.2mARIEE L CEEILTT - 7. KB4 A 3EE L L.

5. BEXHBROBIEOBHE

B AT LI (FER 2> ST 1 e BRI 7 = » 72E]D Lo T, BEMOd 0% +1, 2, 30, &
BEIAED & 5Tod D& —1, 2, 3k fraction OFBEM L. ABO tray AL L X 2em MEH
Lot &a fraction OGS T w v 7 HFHEEICARN, FBKO0mMIA L T X  FRE Lss 2,000rpm T 5 4
LB LT B A L s AR L.

6. BEERHOFTRE

(1) PG OFEEMNL~ 7 7 VERAR OREE TR X OCBTHOMME LITER L. £ OFHc oV T BHC
Ut 3 % FPGO BN Rt R o FEEES R O 521 4RO EER 0 IR RE - fo. SRITTIOBEINE AR L ml 24
b D0.02NIR B O B Em B IS U CEk L e,

) PEDOPEHJNE KERTESZ O HEEOTAERD L, 1 %citrus pectin BH20ml WCEEEK L KEEA LT
W0mle L, 30°CIEVTIEHE LD, —EEiietc M/10NaOHRH T T L CIFE OpHTNG 7e 2320 B Eml %
R, KERTESZD PEDTHMIEEREC L » TR 1 mi24 ) OPMUm LI TR L, 7031 %7 F v IEHK10ml
e ) WA U7 N/ 10NaOHIATR O FrEmIE & DI CPED FHfliz RER L 7e.

(8) maceration OVEFILESSE, ZEECUIERO BRCESEEREZIEL, 37°C i\ 17N £ OB
SRR A 5 Ule. (ERNR OB AEIA T, BEEE & K23, 5ml, MclivaINed BERIEINHO. Sml, FEHOwA 1MH,
FAF - 3TECEHD, ESEOBEAIHEE leom, E lmm O/PNIWEIRE L, ZHiECBEEOBEE 1X1lem
ORAED & THEALKC. . _

7. Cl. felsineum var. sikokianum @ macerating enzyme #XKXU¥ polygalacturonase CERIKE

2y = OGO~ Y F VSRR ORI O TR R ET L CE OB HEL . ® iy T ME LT PG
ERGEEL Y Y EBREEALD maceration AW HERI D FHLVW R F v BEEECH D . BEALR{L
i PG b maceration EFE RIHY, TEEAEELN 7 57 v BBICXT5 AR SWLTAE W HHEZ B2 L #8HL
72®. ME 8 X7 PG OSBRI E SEML Uic 4 4 v AXBIIE A Lic2s, & OfEE» DHMTThey, SRE
SEENRIC L > CH RIS INDE LD LEL DRI, Z IR TEELL, Cl. felsineum var. sikokianum
DRI L b~ 7 F VSRR BERO RO HE U TR L, Z ORI #H LT zone electrophoresis I X
% PG, ME OFER T - 1.

(1) BEEROWESkE & T OBEEERT

Cl. felsinzum vax sikokianum OEEFEATFHKIEE O FSHAROEIIHO) KHE L X ST fT- 7. T2HEE
e, REHR LWL, GBI TR IRET S0l Duolite ATETHIEY Lk, R, HEKEEE
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ik L7z Amberlite IRC-50, 50ml %#&s» 7 2 E KB TLT PG 10 ME 28R IE 2 LDLE, 254
BABEL, 30N T v E = 7R 50l AL TESREEHIL A, & OFRHIEY BERBEN V0T, BET 25—
30°CI IS\ THIVGEIRZIME L, BRI M/ SO BT (0H7.4) AW L U GERITIONT, JKET 24RTENT
%, ZOPIE 1ml #{HFEL T zone electrophoresis®{T»7c. & CHENEICIZ ME, PGEE&E L, MEEKTEC
I o THlEE L PG DR 83 Img WHETIUTT042. 280 & fo o 7o, BISRIRFREUBRE R OPGOIER TN 1
%Kﬁi‘?'@ hTChoto.

B FEBEER 1D polygalacturonase DFEHT

BoOom B B % R PG unit e K; #% ¥ N PG
ml Tmi%y | & B % | mg/10dml unlt/lemg
i b/ " 500 37 18500 100 43.6 84.9
© Duolite A-7 % @ W% 490 28 13720 74 18.0 155.6
Amberlite IRC-508%75 , IRHITE 52 164 8528 47 — —
Wk B O OB’ 9.5 500 4750 26 7.1 7042.3

2) BEKENC LB PG 3LV ME O5EE

zone electrophoresis IIL LERD tray OKE V- OXFEA L. B, LHSBOERIC S TG 7w » 7
% 2cm OMEED &b, BFREORRNESERLYRMLC. #H UCBEBEEORIN0.6Img Th - o, 280VOEET
5.0mA OEFHEEIEL, 5°CIRBWVTNEREKEIZ T - /. HEBESREBALL T v v 7 0sbFEfI~ 2 cm DI
BEREY &, LEOFKRCX 5> TPGR LU ME 2L (AR EE L., ME ORI ESRE O SR O
maceration TRHE L. {FRHEOEAEHE
FRLO®D & U, BERROMAE 0.2ml
L Lic. Blo zone electrophoresis I\
T, ME REOBHEAEHBC X » T HEED
maceration MPABLNCHERT S 2 & % R
Lo, FKEREREAE L TRRT.

ORI RIS k5K, AR PGk

1 Cl. felsineum var. sikokianum O
PG, ME®Dzone electrophoresis

—60 fraction KB ADIEFFINERD i, or
maceration OFFIL T D fraction I HE 2 I
RSB B 2% maceration DfEkD < O F
FHELE—90 fraction KERD BRIz, b, 3_! -
ME 1% —9 GRS HKBL feceni o § o
fo. FERISRT IS5, Sclase ORERLE 32 =

HHRTHY, Cl. felsineum vax. sikokia- 20|
num HMERINC ME % 45845 2Bk E R
Ve E o OB OME, PG % A A4 v ASH
o r7u<t 797 3 X CHEELICHISE
R A BRI FESFE Uend, (08 ZoREE s A
CRGDEHERER LI —MTH o L bR
W&,

8. Sclase ¢ pectinesterase # KU polygalacturonase DESUKE

Sclase (X Sclerotinia Libertiana FUCKEL O~ 7 F v/ REERAITE S .0 ZOEDO N7 v RO e A
CWTIE B 19 NE DR BEEFEEL OB,

Zeeny Sclase DRI BB L LT, Thi oWl B5E B A 4% zone electrophoresis it
T, PE & PG L&BEL .

00 ] L
Rig—

Fraction No.

(572 R IRz 4% fraction @ maceration DYEFELY =~ L.
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(1) HHEERR OFFMERR X O OBEEER T

Sclase 10g ICZEIKS0m] Mk TKERT 1 KEROMBELT, 7~ CHRBLLHE, RRLBIGERLTE
B AE., COMBRBCTREYENL O, EEEROBENEHTY, EBIREL UBEEREY CE¥ 2R LB
FEROKIRIR L, M/SOBERIGETE (DHT. ) & AWK & U T 24— 48T 21T, — ORSERB 2 BKIKENC R L
fo. COBEERE ORI, B
& PG ©JHftin31733unit/ml T,
PE oFHffiix 6.8PMUmg Tk -
T, BHBEO maceration fEFD
BL T, COBEROESS
HI1100mli594.9mg Tk - 1z,

2) EESHKENC X% PG I IO : i

PEDLEE .

LERO BASEWE 1 m) R BT IKED
AL, KB D% fraction
OB % 3 BTN L TR OB
HIEFE IR RE L. £OREY
HFoXKRT, ZoORKEE WT
REN D L5 K, Scerctinia
Libertiana © PG, PE%pH?7.4T
BN E 25 & &k & Bt~
Bi¥, KEBEENEPEL D L PGH
R&L, BEOTHNTRETES »
o, Blb, PG Offifiovw— 27
ik~ 8 @ fraction &% bH, PED
EEFR-1RED BRI, —H, (%) 1. BENIOBEIMIIEAE 1 ml DWW THEB I 0.02N Iz

y AP .
gk O LIy © maceration {77 2. ﬁ;ﬁlﬁﬁigfﬁﬁ ® maceration DIEFELRLE.
1% —8D fraction IT¥"— 7 DVEEXE
L, COFEAL PG IR Y » CTHEELLD B X i,

(8) EEIKENC X » THBEL 72PGOIERIC D\ TORKE

EREDHERIT & » TOBEI N APGIIFBE FTENRRE VWO T ~SRIHPG L2 bR, Tz OBSED poly-
methylgalacturonase®® @J:Eiiﬁ%’ﬁ" SIcdbic, FEE LTRY FvEE XU citrus pectin OE 2R L T8

HIN BSUENC X~ ToREI #5417 ESIKENC X - ’Cﬁ'ﬁf?‘éﬂf:
Sclase @ PG DERITR Sclase‘OaPGdJﬁa PR
(T HEETED (X FmITI8m

2 Sclerotinia Libertiana @ PG, PE®Dzone electrophoresis
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EEALRE LTz, citrus pectin I3 Exchange Lemon Products Company @ Slow set No451, 150 grade %
10% =2 7= r L LRBHLTERLILLOTHY, <7 F VB oW TIBR FOFREA I Licin ,@ 7
AA VI BT L 57z, A+ F v AFEOESEIT ZBISEL HBIZ X ~TERE LIc: 25, citrus pectin R\
T10.36%, ~7 5B, 0.66% (Thbissihoe) Thote., TOWMERCTHIKENC X » THA PG DIk
DIER%HE 3B LOH AR RT. KB PG OIERNIMRE D fraction % & D S hy 3ECHR L TR
DA U CHEME TR, XORTTIMINE MiE Ui, & OFRERMNRT X5, citrus pectin XD &~ 7 7 vERDOMN
IR EECHEFT Le., - 7T, T2 RELNEEERINEFR DO PG Th »T, polymethsflgalacturonase OImE
BOBEE IR O LT &5,

£ 2

‘bj‘_[: DHEBRRERICRINKIED, Cl felsineum var. sikokianwm. ¥ k1% Sclerotinia Libertiana DEFET B~ 7

YOMRESRII AL pHT. A B W CEBHINKEIT % 2 2035 » . BIZOBAIIIPG EME 2 0S8 T,
é‘e%@ SEIIPG & PE & OSBRIz,

TEMIRERLD maceration 1, PGORSEEI LM, Cl. felsineum vax. sikokianum®EACIIMERIC I
T AR\ smacerationZhEA I L7z, Ch&EDHIEN ST 5 & &13, BABPGREMOIEFIC & » Tmaceration
OEFIIHED BN D 2 L8 L0 MEFHOERK X - Th COBESNHERT S - BB -, SRLTC, EHEE
DR OPIFEFNC L, maceration OFEMIHAT PGHMBOERIC X % 2 & X YMERHBOERC L5 &0
FIHE MERT 5. —iR, BB PG BSEOBMEMIC & » THEIND 2 L0V - TV 5D, MERDWTZO
SEEETTE ORI L I OGS DM O RN L B OR T %, -0 ‘

Clostridium JEOMBEEINCIL, Cl. felsineum,®V Cl. felsinewm var. sikokianum@® ,Cl. acetobut ylicum, @
Cl. but yricum@ -2 in { FHEHEERCE R 5\ 2 EBFE IR TS, ZREDHIE I BC maceration
DFEEMTT IO, ME DEFELE LD TH B L#EL b, — A PG % & RRC X &HET 50 TH
BERD Y 5 v SBEOVERNFRETIL T maceration OFEFNER HERT AL D TH A L EL BB,

FRLNTCL. felsineum var. sikokianum ¥ L% Sclerotinia Libertiana 057 F VS IRBESED ST, Pen. oxalicum
var. pectinovorum DEFFEIMFID Clarinase® %J:Z}"Pen chyysogenum D27 IV FREEFECD\WTh  zone
electrophoresis Z{T 7. TOFEE, OB DOHEAE L PG ORI & - T maceration 2325 = & 45 BB
Th -1

T NEEOHEN BT 5 L &%, Sclerotinia Libertiana, Pen, chrysogznum, Pen. oxalicum var. pectinovorum
OINE LY X - T maceration 2GET IR B0, BABPGOERNHLTE D, PENCACEHITEZ & D
Hx bbb, BT, Asp niger O EEELFET HE * IR\ UL 2 AHALE PG OERBIRIIC(EHEL,
maceration FIFEISEEINHL O LI D, FECE » THEE LA L 51T, # 4% oxalate (TEBETL mac-
eration DEYEEEI>TD, Y6oo ~YoooM DINE, FREHTIE maceration i RAMVEEOEECS ->TL,
HALH PG WEET % & 13 maceration OFFEEIRIEHET 5 & L VBRI N PG R U THEE I TV 5

I e DHIEEY Bh o T BRI R e B S e L % 5.

(RPN BERIMBMMEL A8 8, BARREMZa RS TRELL. )
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Summary

Separation of pectic enzymes has been performed by the method of zone electrophoresis. Macerating
enzyme (ME), liquefying polygalacturonase (PG)and pectinesterase (PE) were obtained from the medium
of Cl felsineuwm var. sikokionuwm and the extract of Sclerotinia Libertiana.

Corn starch was employed for the supporting medium and its pH value was adjusted to 7.4 by using
M/50 phosphate buffer solution. The same buffer solution was taken into electrode compartments
containing platinum electrodes. Both ends of the tray were connected through four or five sheets of
filter paper strips to the electrode compartments. Two kinds of trays were used for electzophoresis,
and the size of one was 25X3cm base, 1.4cm high, and the other was 45.2X5cm base, lcm high. Elec-
trophoresis was conducted at potential gradients of 250V, giving a current of 5.2mA The apparatus
placed in an ice chamber at 5°C, and electrophoretic migration was carried out for 24 hrs,

Culture medium of Cl. felsineum var. sikokianum was centrifuged and the centrifuged solution passed
through a column of Duolite A-7, and then the solution after passing was charged on the top of a
column containing H-form of Amberlite IRC-50. PG and ME in the culture medium were adsorbed on
the resin column, and the column was washed with water, and then 310 N ammonia solution was added
to the column in order to elute those enzymes. The eluate was condensed to one-fifth volume in vacuo,
at 25° to 30°C. This solution was dialyzed against M, 50 phosphate buffer solution at pH 7.4, and the
dialyzed solution was employed as enzymic solution in zone electrophoretic experiments. A 1X3cm slot
was cut off from the starch block, and the slot was filled with 1 ml of enzymic solution, and then zone
electrophoresis of pectic enzymes was carried on. After electrophoresis, starch block of supporting med-
ifum was cut transversely into lcm sections in case of a smaller tray and cut into 2cm sections in case
of a larger tray. Three ml of water was added to each section, and the mixtures were stirred, centrifu-
ged, and transparent solution was employed for determination of enzymic activities,

As were reported in the previous papers, Cl. felsinewm var. sikokiamwm produced least amount of
PE. PG and ME which were produced by the organisms were found to migrate toward the cathode. A
maximum action of liquefying PG was detected in the eluate obtained from fraction six, while
maximum macerating action appeared in the fraction nine. The pectic enzymes were also extracted Sclase,
commercial pectinase preparation of Sclerotinia Libertiana. The pectic enzymes were salted out by
the addition of ammonium sulfate, and the preparation of enzymes was dissolved in water, dialyzed
against M/50 phosphate buffer solution, at pH 7.4. Dialyzed solution was employed for zone electroph-
oresis and the procedure was the same as electrophoresis of the enzymes produced by Cl. felsineum var.
sikokianum. In case of Sclase. PE and PG migrated toward the cathode, and maximum activity of
liquefying PG was detected in the eluate of fraction eight, while activity of PE was maximum in
fraction one. The maceration of plant tissues was found to be most active by the eluate of fraction eight.
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Therefore, ME was not existed in the eluate of each section, and the maceration of plant tissues was
found to be caused by the action of liquefying PG. '

As was described above, it. was found that ME was produced by Cl. felsineum var. sikokianum but
not by Sclerotinia Libertiana. In the former, maceration of plant tissues seems to be caused by enzymic
actions of ME and PG, while in the latter case PG was only the enzyme which acted on the pectic

substances t0 cause maceration action of plant tissues.





