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HiroTsucu ImanarA and Tosuio Nakanama : On the
retting of vegetable-fibre materials (XV)
On the useful fungi and its pectinase
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S BBRALEREHME DEHIT Lo T—HITRMME LR E %
DFI R 7B & KD I dnC B 2 7o SRR AR ME D =Pl
NEEBINEBAEBTHR Y IECHRR T8
inote, 0Tz ORI HINCE 5 RN E FRigMEOR
BEOMRERINDZETHD, TOHNKEI R
SEPHEHE OB A HE NS, FEDIXCOHND
T ERERELHE L, SBDOR2FF —~EE5H
WTAHEHAEYEEPCRDZIODRCEDOFHED N7
Fr—EOUEROAESFIAEOMBLHNE LT
ZOWFRICET L.
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Na—R29%, T V1%, GEE~TFTT 4 01
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FDERNEARINEDOHRN D Aspergillus BICIET
58k (Asp-C, Asp-E) B Penicillium BIIET
B—Wk (Penicillium PN) 3t=RREBRE L ~7 F7F —
R E UTTEIR L. ZOERINEE 1 ROH<
TH5.

®1R SEEOEMD

WO TeRT) (As')
Aspergillus C strain 65.8
Aspergillus E stain 78.5
Penicillium PN strain 91.7

= DR Penicillium PN B HNTH S ER

a : conidia
b : metulae

ko e = —~OOHEIREYEEATHD, HEFRR & 3%
CREER G LD, ERk e r = —RTBL, RIEX

DANBICEATRRE E 7o D, BT M ¥R
T, EECIXER R DR, FRIERRYETD.
Czapeck SERIHTIIL Rt IR L /e D232 DA
R EREHOBA LR TH ok, AR
T ERRRDBBETH Y H -2 A v ORI 5
THole. HHBRM I RIFCAET LT RERE
LEBCEA L DFROADOz e =~ R
HpEMELL Czapeck B5Hha JHU 7oK 0K
W0 EBREERYREETD Z DT,

3) AFAEE S L O EERERE 25°C A H R
R 15~30°C, 4 H i@ pH 5.0, 4% pH HiFA
3.0~7.0, 7 Kokl HBgE #57b—A, Fve—
A, EIFHE, FEE M, 7741 /7 —RA, 42DV,
FYIVERBETD. ¥V IVRILER, T
VHELEESR, RV R REEEREET BN, OHX
v Sy PIERERRO N £ 7 — LIIEHE TH O

B
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(4]
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DRI DTHEIC OV CEEE I LI
2. HRABEOHMER

SEERIRE S S 7 FF —~ LERSIOK SBITTHD
1= Penicillium PN BEOSEBEN R O BRAER 2EME
B TR

1) EREREE E L COIBRBSEFE 8 1 X kO£ D
BRI  Penicillus OSBIITREFIR TR
DIEKETEAIIBEER TS S, o TURITE Asym-
metrica Bt Velutina A —~7CABDLDEEZD
hs.

2) FHERMEBBICOWT BIEET S L RITERET

Penicillium citrinum PN (<600)

c : sterigmata
d : conidiophore

LA ED#E 225 L LT Raper and Thom D#EE
IO EOGEENMBETEND &, 13T Penicillium
citrinum series KCBTHEEZEZDLNBD THAE %
Penicillium citrinum PN BEFHTH 2 L L.

. BEEOR®R

(1) ERERIMEORIE
HHEOBERC B> TR EBEDOER T ABEROE
WAL, BEREEHPMETSH DR ORE OB EE
WX O THBEIRLIE 525, BIRUICE ORI D
BROSHE, BT E, KL L EREY
ERCER L 5 2 8% Ry, BEREYFICHE
E LT bisy, I o TEELIRUTOMmEN
flOFEESHE UBRKEOEE L L.

i) endo-polygalacturonase X U* endo-poly-
methylgalacturonase J3{fi

Bk & 7 U RISRR A R U COREERE T2 3
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ETHHELC LDk, BREWLZ EM4CHRL T
HORRGE D HRT A8 B BRI 10~200 2 B
THEBE TR, ThEDHE LM ERRY
U CRRFERONIMi A kDI, IeB HMOFREITE
FWK 1ml 2K 5.0 2RT =27 F v (pH
4.0, M/25-FEPEAR EH CIRED Im] {EH LT 5 4H
2 DR E AT 580 % 1 B L HET 5.
RO TRIB D ETHMREE O mr5H% T &3
ZFDOERERBDONMUITKRRIC L hskdDBR D,

=4x-2
U=4x T

ii) exopolygalacturonase X 7* exopoly-
methylgalacturonase JI{fi

EEERIUKIGHE AR HV 30°C 154 HI7EH 287

& DRGHE 5ml A a5 R ITEHE A Willstit-
ter Schudel ® = — FEEECTHE LETHEYEL S
~ T galactose ICHE L7z mg ¥E L THEERL
fe.

(2) BEROKEHL

7 FF =~ EONHERERIIE DS OTEDS,
SORAEADN TV BN ELERILEEI LT 7w

HIRTH D, BEOHY 74 o — ikl VAR

FREE, TAF VEBREESYR IO
B35 LREBTE2NORTNERLENRLE 7 &
b v R b A AR T D HEN L OBA
bHEMTHOIDOTIOHECLDZ LR L.

¥ FoREHR O WME UL RIR O R T & B IR
B EE X D R X A B AER TH O DTH

Ho B O# OB K

HEERHE (Fo)

B

EHTHE (Fo')

W& 0.3~0.8 RIRENT

7RI TRfR L, 24F5fH]
ZREKE LENT

7 & b v 35~50% P EECILR

W B
7 vV
M/25- BEfSAEER
(pH 4.0) W

w WED

X b il A s o b 10g 1’ 9ml #E
IR UBBE SR L 30°C 3 HEER% 0.9% RHE/K 50ml
T 30°C 1WA UF DR e BRI & LT
L, RICHBERBCHE %120, 3~0. 88dFIR 45 C
BT 580% L VARBKCERBLERR T v
Mx 7% b ViBEE35~50% DR T+ 35X 5% Fi

+

o W

®w OWE)
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"

7 & b v 60% IR TR
| I
E® %
7 % b viRE 7 b vT0% 5%
M/ 25-F R T
(pH 4.00%#: .

7 b vERIE
M/ 25— R HE &R
(oH 4. 0)viste

w w(EFs)

ELEDRT7EbvEMLZ, 60%K%070%BE T
THXGETRZR Fo, Fs & LEAXGOBEHE %
FRBE Fi KO D% ED endo BFFFE IR X
NHFELRFD LRI, WERRBRERT D TIHEE
DO—FleRTLE2RDOML THOMR,

7o ds exo BIBEFIL = D HETIIFEHSCH P LB ek
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exo FlfEE endo ZUEYK
AN I R ‘ T Ty
| i unit/ml | & A | DI i anie/m | 2 | EED M
Fo 1000 0.73 730 1.1 33.9 33900 52.0
Fo/ | 375 — - | — 55.1 20700 —
Fi | 120 1.63 200 | 4.8 106.3 12800 315.4
F: 40 4.60 185 6.8 50. 4 2000 74.9
F; 45 2.05 92 4.2 3.4 150 7.0

DOIHILRAEIL exo BEIENIKFTH O 0F
T BRSSO ER & LT endo BIFERANEM X 5
RETH 50D Fi KOEREe BRI T
MR R L7,

4. BEE OMHE

1 EH&#E pH

FEREIRR A BOBONED pH #EEH % A\ T
FRLAE pH R DEEIIZIE LIcERE 3 K
DL THY pH 3~4 PEWETH B LHDT-.

2) pH X3 B e

EE#R A% pH SREIORK, 0°C, 24WHIE L, %
e pH 4.0 KRET LcHEESr—E L L, B
iz IE LEAB OB A% 100 & LAHECUTRT
LB A MomL TH O,

B3R GBI+ VORE

. yaLii . gl
SBEA A | HEAAY =
K+ KCl 10-M 117.9 Ni*+ NiCl; 10-M 80.7
Na* KaCl ~ 1104 Pb+* 888?3 » 54.8

Ca*+ CaCl: 10—*M 125.0; Al*++ AICls 7 37.0
Ba*+ BaCl: ~»  123.8/ Fe+* FeSO, »  20.5
NH.+ NH.Cl ~» 104. 3| Cut+t CuCl: 7 13.6
Mg*++ MgSO, 7 93.4| Hg*+ HgCl: 7 9.9
Zn** ZnSO, ~»  110.7/ Sn** SnCl: 7 6.4
Mn+* MnSO, 7# 87.0 Ag* AgNO; 7 2.6

Co*+ CoCly » 98.6 & ¥ M 100
Kb ERFHDBRI.

D) EBAAVICLHEE
BRM R 1ml AR W& Iml Nz,

0 1007 00 0°C 24B5Fl B # = O i % T
| ; EL, EMBEEOIME DY
7 o i RDdTe.
s g 501 égjw R 0SS Catr RUY Batt
/ TR EE A R L, Agh,
Sn++' Hg++’ Cu**, Fe**,Al+++
——— — — , X - DR\ WL EE Y R
234567889 25456789 2530 40 50 60 FAMDBEA A v LT
PH pH =EeC) 8 o 4
-3 7R NoYs
#}/I3IX EHEE pH 24X pH 1% #/5 BUCHT D% E ’\%%g%i £ !
pH2~7 <~ 7 AN~ G e i 5) DRI X HEE
v R (0°C 2454 (1045 SEAFVUND DTS
pH6~9 KH:PO,-Na:B.,0- S 5 B D
i LT ST B A ORI

= DFEBEEFIT pH 3~6 O TEETHBH &
HED BRI,

3) By AR ENE

BREYERTTARECI100HAEL B A%
L, OOz RiE UELIEE DIl & O ik e
FEREE 5 o< THDo7e.

T 40°C VT E TIXLRETHBH 45°C Mk
W7n 5 LA HIE L 55°C IR\ TH E 2 OiEMEN

CEEC R LB UFER Lo THOBRENCRIET
BE R L.

ORI ERTAIC IO TLRELRBEIALA
FEHIZ SDS KR W TORMGEENBENRRE DR
o, BEL7ea s, EDTA, 7= VB X A8 1155 L
HOORTHOTLBERLITELLR T, SDS
I BB ENEEL COMBEOE L RERETH
A5,
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B4R MoREORE

- P Al 5~ i
Wﬁm%ﬂ x| B HE x
Na;S:0; 10-*M 105, 1} EDTA  10-*M 102.3
TSl s s=vm s 103.6
KCN v 92,9  SDS 7117
TNEFFY # 86.2 CH:ICOOH ~» 97.5
. = . i
é"g}"f% »  81.1 KIO; ’ 969
KzCrzO7 # 101, 5 4&% | 100
5 B % ﬁ ]

TERREUR ORI ST L CQXBlic s © — A
TSN A % A0 2 D TEA R ) DR %
EFTEH, FIRiRREOBREREL oML+
N3 5 IR E A fT7e o7,

Tiebb ¥ TN T Penicillium citrinum
PN B OB /E ) BFKCEEER LM L endo PG
Bf7 5.5/ml ic/e < HFH L pH 4.0~5.0
LT Toluol % 0.1 %%, EFRIKD 5 %EBDER
HHABET L 30°C 48 B ET 2. —H 74 » V4
HTIIERI00IC Ly w1 Y — £3.5, 7K1400% 5%
2.5 WfEEHT 5. ChOOUBEBITE 6 FITRT
< TR BRI, e, g, Ky, B,
BRI > TR E L, — ORPFOEDBEROK
ReR T 5 L8 5 RDINL THO,

56 X HE B SRR

LA
ZRIBAKThE
W, pH #H (4.0~5.0)
b —gsim (0.1%

BFOBIHERR B% 3 ¥ endo PG Bif7 5.5/ml

L__.

2 | &  30°C 48%[H

ko

Bk

w | IO 1%, FAE BER

- I 0.5%15%

BB s0~605

Eﬁ?@lﬁﬁ H:SO. 2g//K1.71 15~20%)

K l%

bii] B 735~ SA 1%, =~ il
| 0.1%

K9

LI
W
I

B5% FRAEBEOREK

a ﬁﬁ%ﬁﬁsmg TanymEl & g m
BOR g ftgf’ﬁ% e a ﬂ:g%@

BRI *4? 100 0100 | 0 100 0
¥ OB k| 78.2 57.6 174.4137.3 | 84.7 | 8.7
BoE | 750 — 67 — 785 —
B 4 72,3 57.6|67.7 66,2 76.1|32.8
ROPTFIIHRUBEOFBE L 7 A4 YV UBOHE L 7
NZThELIEE EE 2 BLNBRONTHEKR LD
THDH. TihbbBEABCETLER~27 505
BRIT7TAAVPBEOLDIL D KX FLBEBIZLS
ABOTHRE LI HEOH BN T R e R
BCTULT A7 VB DT HRRL <7 F v S ERIT KA
LISHERORADLRE., ZOHERBEEROS
B DR TR <7 F VIS ERE IS
DIRETORKIIFREELTH D, FRKLTT

AV BEDOGETFREHBDOERETL 27+ RO %
DHHEE Z TLREINS LD ETDLR, HOT
B OB D & X LHIEE DB T R e &
TeBBRCHER LT/ IR 7T A » VB T b LEER
BEOH BN T AHELT D,

X Rk
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Summary

We would find a new method of enzymatic
retting for flaxes and separated a strain of the
mold which produced a large quantities of the
actual enzyme. The strain was tested for the
morphological and taxonomical properties, and it
was recognized that it was belonged to the genus
of Penicillium citrinum series. The enzyme of
this strain (named Penicillium citrinum PN) was
eluated from the cultured materials on wheat
bram and was partialy purifild by salting out in
0.3~0.8 saturation of ammonium sulfate and by
fractionary precipitation in 35~50% concentra-
tion of acetone. This enzyme showed the action

of endopolygalacturonase and endopolymethylga-

lacturonase and had in pH 3~4 on reaction
optimum. This enzyme was inactivated by Ag*,
Sn++, Hg+*+, Cu*+, Fe*+, Al**+ and SDS (sodium
dodecyl sulfate) but not other metalic ions,
chelating agents and oxydation reduction agents.
In order to test the availability of this enzyme
for the refining of flax fibre materials, we com-
pared with the enzymatic retting and chemical
retting used alkali on the scale of pilot plant.
By the enzymatic treatment we found not only
the suitable quantities of pectin materials was
decomposed, but also the yield of product was

larger than by the chemical treatment.



