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moX W A EOF

Ry F B NETEEER (R FF—E )3, RIFYDAF AT 2T AE Y HMRTS
Saponifying engyme(Pectinesterass) b, @~ 14452 F= nrg FEERY
YA depolymerizing enzyme g khlXn?%, depolymerizing engyme
LUK REOME @ - 1, 48ES % 0liminavion EreTAMET HREEE ( Poctic
lyase ) bEAETHA I LRNREINICOE, BB OZL Thb, (Albersheim et
al,, 19604 )

sctic i =
Fig,1 HEliminative Splitting of Pecwic 1yaseix, Fig. 1@ Ry

o—1, 4—Gal i Bond " —
alacturonide onds Cﬁ<\ 5}%@%}0)%1‘%71:’[615&%0)04&
Pectin lyase C soHe NgfEa v E T 5
coocn;; CO0CH3 CO0GH | Galacguronide &Hgid n D A5

Kon ){, K on )/ ‘K% >L T B, BICHEABE I DBE &
000CH; l cgocHy COPCH FLTHh, BICEITTHED WL HEET
1/' 08 {O'H _}S/l/o t\on K>L0 TS R RIET D 720 Tk SR L
Pectate 1yase L K E BB D p I, FEARRE NS
COOH COOH | COOH 2 F 7 CYEH$% pectin lyase
Aon Moo L oK OH
o oo ok
COOH * COOH COOH Ny FoBreVefET 5 pectate lyase
P /‘L__ /‘—‘ﬁO — Ao -
’ Kon %H w Kon o (pectic acid vranselimin-
0 oH OH

ase )L Hh 5,

>]VU {(Pectin transeliminase) }

Pectate lyase(ids LU 25 ) TR Lo CUEEINDA, chcBlTsiimais<
HERLHC L2 VHEL A ENT B, ThExtL, Pectin lyase BYL Ci, 2.3 DHF
ey Rp Wk ¥ 0, MREFIREI A INTuiov e $, 2 Fr— N HEER L
LTHBHE K P OHHAINCCAEERERTH 2 Lo bb ', Poctin lyase nyHl
BT AR H L IR T ish o1,

AEFRIL, PecTin lyase ODRFZFHIPIELEL CULHRERL LTOMMEAL AEe D2 &
HNE Lich D ThH Bh, FHIRKC L oT, pectin lyase paeMMTHE LTED T
ZHICEERTH D T L BUDTHL I E NI,

BRI BI DD, B33, Pectin lyase (¢ L& EWMHES O MR, 823X,

—312—



Pectin lyese (€ XnHEADOHERL, H3FE, Pectin 1lyase DEFRYFMIIEK

DWCEERL T B,

H13 Pectin lyas e[t AEMERROSE
EF DR AR OBENEY L roFRc o CRE L1

MY AR REREREORE

A2 ) —=Y ZLERE YR OBEIEH (nace Tating activity )y ta 5 —EOREH
i (Table 1) |

Table 1 Production of Macerating Enzyme and Cellulase by Aspergillus oryzae Group Tested

Maceration Filter paper OM—Cellulase ﬂ-—Gluco id
a u 81
dirsintegrating Act, e ase
A

-~ y . A

B N
Aovivity Numbers of - pctivity Numbers of activity Nambers of pctivity Numbers of
below 5 4 No change 46 below 2. 0 2 below 40 11
~10 28 O~1 0 40 2.0~ 5 0 i8 4~ 7 22
10~20 38 7~ 8 26 5. 0~ 1.5 22 7~10 23
20~30 30 6~ 7 9 7. 5~10. 0 18 10~13 8
30~40 19 4~ 6 4 10. 0~12. 5 45 13~16 37
40~50 7 2~ 4 2 12, 5~15. 0 22 16~19 8
above 50 2 Complete 1 abovel5. 0 1 abovel9 19

breakdown

Aspergillus oryzae Fa—7ub, HHhEKE LT, Aspergilius s8ojae
H A 8H B, REOMEIL, Tabdle 2WRT I (. BHE OO £ EBHOMDERR
R THE L MAAEETH 010

—313—



Table
Asp,sojae f 48 Crude Enzyme

2 Breakdown Tegst of Plapt Tissues by

Incubation time

Materials (nr)

Potato
Sweet potate
Taro

Carrot
Radish
Cucumber
Spinach
Cabaggse
QGarden pea
Welsh onion
Garlic

Apple

GO T R G R 3 N W N R W N

Summer orange

<

Mandarin orange

-
(22}

Banana

s
3

tionglutinous Tice

w
o

Glutinous rice

S

Soybean

Degree of
preakdown

# Complete breakdown
H#H 80~90%

breakdown

EExFExE=FTEETFTETEEFTERE

-
==

Asp, sojae HABD~N2 ¥+ —FHR

Optical deusity

] ]

! { i ']
220 230 240 250 260 270
Wave length (mif)

Fig.2 Increase in Ultraviolet
Absorption of Reaction
Mixture,

BHEHOBZY N2 F CefB& w5 &,
Fig, 2@RTZL <\ 235mu [
KL A 2 Y HE AR @0 L oo

BT R 2 F B b 2 e
T BRI L o TELNIC T AT A EDE
N7 Fy (LinkRgFr, X5 0{pps
98% )L DERMERO N2 F (£x
FALBES6 8% ) X hELW ( Fig.3) |
pectin 1lyase( PL JTh b & Al
B Lo Az PecTin lyase Officn
KABEEFD poctinestorase (PR)
r Polygalacturonase (PG)% 34

ﬁ%lzf:o

Pectin lyaee LU PHE, Pig . dGRTITE (. BEMOERC K5 LEET
MNEFL L HEOHBFEC KT B 270 3V 1 FEROMaENR1 B UTTHHZ 206, Wb
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Fig.3 Comparison of Absorbancy

Changes at 235mu in Reaction
Mixtures of pectic Substances

with Asp,sojae # 48 Enzyme,

—2— Link pectin —e— Pectin
..o Pectic acid

Asp,
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Reaction Vime(min})
Reduction of Viscosity
of Pectin and PectTic Acid,

Fig. 4

—0— Pectin
...0... Pectic acid

8ojae M4 8D~7FF—rEIL, hydrolase } lyase p O 2DODERID

Bh, RIZFYBOITL {haFEr v AR OB hydrolase Dendo—-PGyp{ <27 F

YL T RFAMEENT VBB lyasep pectin lyade pirnFnEflT s,

Asp,

Table 3

sojae f,48 ®Macerating Activity

Enzymatic Properties of Pectolytic Enzymes

from Aspergillius soQjae 4 48

Paotin lyase endo—PG PE Maceration
Optimum pH 5 5 4.5 5 0+5. 5 5 5
Nptimum Temperature 50~55 © 45 ° 40~45 © 55 ©
pH Stability a~7 3~4 4~6 T
RS A son o o 50
Effect of Calcium ion No Effect Inhibition No Effect
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0,D, 280

L=1

3
5}
: 'i‘;‘ Hpr#ErY Fvic~s 55—} macoera t—
g g
: § ing acvivity )} oiEo ey (Te-—
a3
» —J40 -200 ble z)RrrBoikkR (Fig.5) »
L7 A= mac tio
5 3o 15 by AEEEEK L s Dacerationyy,
,*E end o—PG Ci3/x { Ppectin lyase
o
- /vl _j20 100 5 MELLTEETAEES Y LHETEEINI, &
. o EnN - it - i
i / ! lio 50 §~ DERFIAT Db, KL pecein
/ 41 ¢ A lyasey v THEOMPHMEERE L
o
o2 500wl HECELDET L),

Fraction f, (10ml)

pectin lyase BMIMDEMTHELEL
Fig,5 Gel Filtration with

Sephadex G-100 BT CHRE Lo n, Fig, s emEd
e 0Dy g g —0—Maceration T K, WO S & BRI
._.__0__ PL ._.O.._PG'

BELTuaz @b,

R, = 2T MEDIeRZ FAH (R F OB ) CERLT chk endo-Rle HET HEE#
(endo—PG%ondo-pectate lyase)spmaceration DEfleh 45 L\ 50T 2
VAl APIRO L (Hifhrc pectin lyase pHysT, L b RH O nace-
rateLEn Z LRI LK RLTe 2 ofce T O Lik4iifEhE (niddle lamella) ik
HER—BCEDNTCN B 22 F DRV 2 F > F ( Ca— PocTate) Oyl = 27 2o
BNz FYEARGEL, ChMEMEEYH ( Cell wall cementing
material ) L CEEREHEYLL TS EXFEHLACLDEBRbI D,

Asp. sojae f 4 8D FMopgER

AE ORI, MmO maceration U e, HIMEEEY AW LS A, chicl@s
FHLELONBEEERL LT, v F—H, ~I T —¥, f—Ipr—EEE oV THERL

o, IhbDFL, maceralion@ERHEE LoD T Z THAEK TS,

Bl C s 2D MEBI RO R
RADKERS 2 M T HEER DS KB DS FOH IS R\ T TR D R & b 7 & 0> Dfiat 4T

Tt ote
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Table 4 Comparison of Enzyme Table 5 Degradation Of Defatted Soy-—

Activities Produced by Asper— pean by Crude Enzyme from Asper-
gillus sojae X-816 and Asper— gillus sojae X-816 and Aspergillus
gillus sojae g5 48 in Wheat sojae # 48
Bran Culture E — T
- T T T T T Control  Asp, Asp,
Activity (without sojae sojae
{un1ts /Ml of extract) enzyme ) X—-816 / 48
Enzyme A Residu
y Asp.sojae Asp,so,)ae\ (ary Wl:zight) 7648 4698 2688
%816 M. 48 To ta 1~N/m1 0.12% 0.81% 1.03%
B-Glucanase system Degradation rate
Cellulase cly >0 14238 of total-N 100 % 708 % 835 %
OM—Cellulase 6.6 2 131 Reducing sugar/ml 2.0 5% 2.8 3%
R -Ggiucosidase 126 150
B-1, 3-0lucapase 3.0 113 Table 6 Degradation of Shoyu Koji of
Pectinase system Agpergilius sOjae ¥X-816 and Asper—
Macerating activity <35 1312 gillus sojae 48 in the Presence
Pecsin lyass 053 447 of High Concentiration of NaCl
Endo—polygalacturonase 335 52.6
Hemicellulase system e s T e e
Xylanaso 148 5 6.4 ?ips'lng "e /%Spiasoade
Arabanase 0.62 1.70 e e e e e+ e e e e anie
Galectanase 233 261 N&01 172.2 % 169 %
Protcase syston Totn 1—~N/ml 1.C 6% 1.70%
Acid proteasa 192 2.29 i
. - Degradation rate -
Alkalino protoass 743 4.54 of iotal-N 828 86.5 %
- Reducing sugar,/ml 0.4 % 0.90%

G B P — g A 3 R IBERT R LG AR D RETT A Linvass D D s R e

ASD | s0§ne 54 8L DI

e it AL, Table AEmd ok, tas—

¥ O (WA ) Lopectin 1vase UMD BNk, WK E LTHV
ASP 80990 X0 6lk BECT AN Y T T T UMV TH B A T D% Sk
WURMIAT e M Lick A Tadle 5@ R¥ Ok HAEPHOMEREDOE ki X U5
DO TAey . enioe g4 8 DIRABES DI, Fiho, R Vil L BIhER T
RERMARAALZIDG S, Table swid ok <, FSOHEMNED D NI, HIPER %Y MET S
Wi MR B O R ADAH S W THMTH D2 LERTHD L Bbhhi,

2% Peetin LyaselCLHRITONENL
FIEC BV Gty FEROBHHEIEEE ( PE 2 end 0-PG ) 31387 53 LVR A IH B %

L LTmpectin lyase DR, rectin lyass it X 2 BIHEELO S >\WTR

~ND
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HLARHEEBMEFEELL ToPpectin lyase

Table 7 Salting Out of Juice- Tavle 8 Heat Stabilities of Enzymes
Ciarifying and Pectinase Activi-
ties with Ammonium Sulfate Rensidual activities B
Clarifying Activity/ml

. . . Teamp,, C (blankl575}) P E endo—PG P L
Activities 1in the precipitates

Activity/ml

Sa tu— Clarif
ration (vlank2 00 P E endo-PG P L 40 8575 0-066 6.8 266
45 8375 0055 4.1 24.5

0.3 2700 0 0 0
04 4700 0 0 1.4 50 79.00 0.025 0.8 186
0.5 6225 0022 0 7.0 55 5800 0 Y 132
0.6 86.00 0072 058 15.0 60 2850 0 0 8.2
0.7 8975 0147 232 24.0 70 1475 0 o o
0.8 9400 0178 740 268 8

Original 95.75 0206 1451 280 Control 5.50 0.078 7.4 27.2

Aep. sojae 44 BN HHEREMERTA, HUROKE (Tavle 7)) Pavirs®

thofER (Tadle 8) Wi\ T, R, PEPLend0-Pamikt &l g, sy Al

Table 9 Juice-Clarifying ond Pectinase
Activities of Several Fractions Obtained

ble ¢ R \\T,

by Gel Filtration on Sephadex G-100 Y imE{pfr i pectin lyase
Fraction OClarifying _____ Activity/ml - .
No. (blank2075) P E ondo—Pa P L ERSTRL T, 205 B
20 2075 0 0 0 TSt ilpoectin
24 56.75 0009 0 3.44
26 9775 0.028 0 1360 1yase pJH TR D atER
28 9800 0084 1.6 2776
31 9875 0.149 5.5 3592 Rfilcotbohd, Pig., 7 iR
36 89.25 0217 150 696
37 8825 0.224 133 552 ZE <, Pectin lyasefixhd
39 9650 0182 8.2 23.68
41 9875 0102 4.0 4112 Ty Y o7 Ny oiRBRt
45 9875 0 0 28890 ’
41 7000 0 0 1032 BFELCHEN Lo 27 Ly 3 #
50 21.00 0 0 0

Y RIOBE, —RBEO R

Table 10 Juice--Clarifying and Pectinase

Activities of Commercial Pectinases GEH DR DR, Rl BRI
Activityal of ot B—noFriEhktTn
Qlarification
- 1_"42_9_3_2_@1 solution P . ;
Pectinass 0.05% 00058% E  endo-PG P L BREFAZ MY EN T <1 v 5
A 9500 4700 025 25.0 0 v THE LT
B 9800 9525 174 2180 >0
c 9800 5375 105 156 >0 RUHBEBAHCTHREh T 5B~
D 9800 5475 175 200.0 0 <
7 Fr—EfRCo- -
E 9200 4450 0.02 232 0 Al THE L L
F 1600 010 26.7 0 A HELicvwIFnofFic g iz
e 9800 4450 242 266.6 0 . o
H 87.00 0.82 L4 0 : dAEPectTin lyasge DG

(blank 42.00)
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Robnicnr o, (Tadle 10) zdziil, pectin lyase NBHDEEMEHY S

DI EDBICONTED ofe BT T, ABERY BHBEEHE LT, fEp—B @Rl LTt
Mol L ERTEDTh oty EDRLID, BESX [Poctin lyasew ;4 RHOHE
b} WA & 45EHE S B A s X U B s\ T8 L 1o,

Pectin lyasec y AR DERIL

Table 11 Relation between Amount of PL and

1

Transzittauce at 660nn{%)

Clarification of Fruitv Juice REE L RSBy O MEY
g o < i
Clarification of fruit Jjuice after 1 hr Table 11 3, Y V:r‘;ﬁﬁ‘
Amount of at 40°C, transmittance at 660 rm(%) @ .
PL added - Ap;Ie @i’/%ébi/}\%@%i( EIE’JﬁSE'ﬁ'
to 10mL of o - - .
fruit juice, Jona— Golden Starking drape, bﬂ'f{.o %ﬁ%@‘{t&%&ﬁi’@«
units Kokk» than Delicious Delicious Delaware
0 6150 7250 4225 2475 9.00 2FY(T5%T 8/ —LAY)
0.006 7750 9175 8225 3000 9.25
0012 8850 97.00 9600 7525 9.00 LORMRETFig B RTET L <
0.018 94.00 97.00 97.00 9200 850 -
0024 9400 9675 9725 9550 1025 L FEAAZERO L Th, B
0048 9550 4350
0072 8325 HHUCIKPEDD N7 F ¥ ARG
0.120 97.00
LR D, O FrESELK
20 SR B T X D W R O BUS
0o/ N . N, J—
\ — ﬁifb‘&'f& 27o
\‘ ol i*;
O
soy is o, 100y =120
o o Q ————g
R e
o 8
601 @ o2 N
/ b 'a 7 ~a
\ 10N T 807 0 15
/ . ks =9 “‘O~~——-ﬁow—--__ ~~~~~~~~
10} R 2,0 2
O oo —
[ = e L/ ,A_____,&_._—————’—""’—’ &
J \o o5 @ & 1604 —h A o
200 \O o
N < &
S 0o B 40!
{ L O\r\ g 'g /
: g2 05
0 60 120 180 240 L .
Reaction time{min) a Y20t
R
Fig.8 Relatiorn beTween g o
clarification and O L T A 9
degradation of pectin, 5 10 15 20 25 30

—0— clarification
~—0— degradation of pectin

Reaction time(min)
Pig.9 Changes duringcourse of clarifi-

cation of apple juice Dby PL,

—O—Trangmittance at 660 mMm ; — O—reduc—
tion of viscosity ; —a~-reducing sugars ;
..{1--newly appeared carboxyl group
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Poctin lyasell X4 HEEILBABCH G »B{LEELy Fig.9CHET, Poctin
lyase MEEKOBEEMBER L B s AL, BEMBB I FEvy r By R LIVAT

Table 12 Formation of Methanol in Apple o, IO EIAR S —NDE
Juice Clarification

BRI b R ER LTV e, B

Methanol(mg/ml of apple juice) £ Tableq 2 (R4 L 5T, 3k

Clarified by i;’gt;gt
s e y

Ordinary  mg/ml of OBERPOIXRHFLA £/ —n
hydrolytic original
Variety of apple gontrsl P L pectinase juice

MHER LA pectin 1yaee

Kokko 0001 0001 0010 0246

Jonathan 0002 0001 0008 0160 DHPBREL A S S —ABERL
Golden Delicious 0001 0002 0.136 1126 teprofco

Starking Delijocious 0001 0002 0086 0525

TE RO MK DM SRR BEALBER & et L, pectin lyasel k%M EILO &L,
1 B—-opRTERhbks,
2 N7 FyREEMEHES,
3 BHER A/ —ABHERLEG,
ZETh Do
MEoS&msl, EFx, pectin 1yase kL Ll £ 1 7ORHHE(CHEERE
Bix B% Lo

Pectin 1yasec x a0 wBite Bfho~s 5o

Pectin lyase(IlZF s HAFHAFAIIRFAMEINICEAOES LT LI, &
HHRORz F31, BPEPCHETHPER X o TED L AFMLENET Ly o 524k
poctin 1lyase(C X2 RHOHEBILICKRELERY EXL AL DTH%,

Table 13 Pectinesterase ACTiviTy Destermined as Increase
of Methanol in Mashed Fruit Tissues

_Methanol (# mole/ml of juice)
Incubation Time {day) at 30°C

. Variety 0 1 3 5 7
Joma than 003 0.03 0.04 004

Apple
Golden Delicious 006 007 0.09
Delaware( 1) 049 335 369 411
Delaware (I} 0.69 118 1.34 219

Grape
Campbell Early 1.08 1.37 1.78 1.84 1.89
Bailley A 0.39 055 091 1.02 143
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REFOPEFESLRITET AL, Tadle13 Rt e (. U iz A EBELRI LV

B, 7N RERCEEC P EEEANEDOR, 20 nEFNERORHPCHEETI NI F

D x AF rALERRTT o T 1og

( Table 124)

Table 14 Pectin Content and Degree of Esterification of Pectic
Substances Isolated from Fruit Juices
Yield(mg /100 ml of juice)
Pectin Neutral Pectin Degree of
(anhydro— sugars content esterifica—
galacturonic {arabinose) (%) tion
acid) (%)
Jona than 13.0 9.8 570 920
Aprle
Colden Delicious 522 7.9 86.9 90.7
Delaware{I) 51.2 203 716 653
Delaware{Il) 574 232 712 43.9
Grape
Campbell Early 49.5 153 764 44.8
Bailey A 346 146 703 571

THpoRZFrDoxFa{bEE Poctin 1lyase ¢ L5 RTOBEEML E OBICERHFERE

Bty otce Tiebby F1g 100 )y TRH (NI F ¥ DT 27 MEES 2% ) DFERFLTH

Fig.10

(=
<

-

[

o S N -

£

A7
4

2

e
<

<
(=1

40

Transmittance at 660 nm(@)
:

Reaction time{hr)

Juice

Enzymatic clarification of Apple

—e—purified pectin lyase; —o0— puri-—
fied endo-P3; —A—mixture 0f the

purified two enzymes; —{}—crude enzyme,
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Fig.11 Enzymatic Clarification of Grape Juice
(A) Delaware, (B) very ripe Delaware;
—o—purified pectin lyase
—0—purifised endo-PG
—o—mixture of the TWO enzymes
—(}—crude enzyme

333 Pectin Lyase QOEBREFIHIYE

Pectin lyase @ =

PoctTin 1yasoDARERVEBONLH, sEOFTLTadble 15EHRTL S K,
Rhizopus Absidiaig{ Pectin lyase » Ajy4, Mucor Fusariumy &

THEBOEEIMEL, poctin lyase DA fEOE VEHIZ Ponicillium, 45c

Table 15 Production of Pectin Lyase by Molds
Aspergillus nidulans 2142 206 Fusarium roseum 5010 4. 8
Aspergillus varians 2130 336 Fusarium sotani 5013 0. 4
Aspergillus oohraceus 2323 5.2 Fusarium roseum 5016 7. 8
Aspergillus wentii 2112 0.2 PFusarium lini 5050 0
Aspergillus fumigatus 2033 446 TFusarium oxysporum 5051 0
Aspergillus foetidus 2032 26.6 Fusarium moniliforme 5062 6. 6
Penicillium c¢itrimum 7003 8.8 Mucor alterhans 1115 0
Penicillium chrysogenum 7142 178 Mucor fuscus 1137 0.8

Mucor praini 1182 0
Penicillium notatum 7168 358 Mucor pusillus 1185 2. 4
Penicillium nigricans 7225 164 Mucor racemosus 6125 1]
Penicillium italicum 7247 278 Mucor angulisporus 6151 0
Rhizopus .nigricans 1262 0 Absidia butleri 1001 [
RhizOPUS ghinensis 6003 0 Absidia cylindrospora 1008 0
Rhizopus peseudochinensis 6042 Q
Raizopus gexualis 6048 0
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Aspergillus BiCtiRbN % & 5 Th ofz, AspergillueFoqTd, Table 1 6@

Table 16 Production of Pectin Lyase by Aspergillus species

Aspergillus niger 1742 345 Aspergillus saitoi 1533 2.8
Aspergillus niger 1785 313 Aspergillus saitoi 1540 303
Aspergillus niger 1787 213 Aspergillus saitoi 1568 119
Aspergillus japonicus 1744 857 Aspergillus oryzae 1746 0.6
Aspergillus japonicus 1783 76.9 Aspergillus oryzae 1747 5.1
Aspergillus glaueus 1782 176 Aspergillus oryzae 1749 4.1
Aspergillus inui 1601 371 Aspergillus oryzae 1750 4.6
Aspergillus inui 1603 156 Aspergillus oryzae 1752 102
Aspergillus inui 1604 6.3 Aspergillus oryzas 1759 3.1
Aspergillus usami 1528 5.5 Aspergillus oryzae 1769 154
Aspergillus usami 1531 9.8 Aspergirllus oryzae 1773 189
Aspergillus awamori 1708 334 Aspergillus oryzae 1775 6.4
Aspergillus awamori 1709 290.0 Aspergillus sojas K8 04
Aspergillus awamori 1716 228 Aspergillus sojae X-—-816 0.5
Aspergillus aureus 1619 214 Aspergillus scjae HR4-~1 5.4
Aspergillus aureus 1740 270 Aspergillus sojae M 20 7.7
Aspergillus aureus 1741 5.7 Aspergillus sojae fp 50 107

Aspergillus sajac /5 48 474

AT LW, Asp . s0Jac/d 8 kR THMBEE R poctin Iyase mAmEEIEL
Bagorwpectin lyasejEo@uEknlBo b, Asp , Japonicusq 74405
bE ol Pectin lyase OA4ppiCel, HMAERIHES T, EARSEIyN LTV,
(Table 17)

Table 17 Production of Pectolytic Engyme from Aspergillus sojae g 48

Activity/ml of extract or
culture filtrates

Pectin

Cultivation p H endo—Pg P B
lyase
Jolid . 20g wheat bran -+ 12ml H20 6.5 412 37.5 342
(at 30°C for 48hr! {extract 100ml water)
Liquid {submerge)
heat b 100ml1 H,0 7.3 0 o 0
(at 30°C for 48nr) 2g wheat bran + 2
2g wheat bran + 2g KHoPOy 5.4 L1 05 0.0 6
~+100m1 Hzo N

2g wheat bran + 1g (NH4)S04
~+100ml Hy0

Pectin lyase o ¥l & /g

6.4 0.2 0.4 0.04

Asp ,so0jae g4a8dpectin lyase ¥ Tableq giiRd HEEC L o TRBIL, &
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BERIT TG 9 4 0B ER L Tk )| thoBREEL 2 REF BANK 13T —T

» oo
Table 18 Purification of PL from Aspergillus sojae 4 48
Total
v 5 ifion Yi
Purification step olume . Spec-u'fxa Yield
(m1) PL Protoin activity (@)
{units) (mg)
1. Extraction 34000 26690 327760 0.081 100
2. Ammonium sulfate fractionation 1,353 19930 74415 0.268 74.7
3.Batchwise treatment DEAB—Sephadex 480 12720 17808 0714 47.6
4. CM—Cellulose eolumn chromatography 200 7216 1,278 565 270
5. DEAE— flephadex column chromatography 120 3900 1488 26.2 146
6. SB-Saphadex column chromatography (first) 80 1,969 34.0 55.9 71
7. SE—8ephadex column chromatography (second) 40 1,029.6 142 725 3.9
8. Gel filtration with Sephadex g_10( 35 3978 52 765 15
SFBESMEREC I 032,000 s@EINI, (Fig 12)
211 Myoglobin
2.0 Chymotrypsinogen 2 2X
A 0.3 L
o o
19|~ PL "
Pepsiy
1.8} 0.2
Ovalbumin o
1.9 \ / \
0.1
AP
i ! i 1 //
4.2 44 46 48 d
log Molecular weight é/
L 3 U {
Fig.12 Esuvimation of Molecular 4 5 6 P; 8 9
Weight by Gel Filtration, Fig.13 Rffect of pH on PL Activity.
e—e Poctin
0-0 Pectin with 5xX10~2M Ca ion

o Link pectin

Bl PRI Fig 130RT L, BABIUSEA AV OBEJTRO, 22 F A{LOFH-
NI FUREHEEAE LLHBI PH 70 ThHA, BEDONI F (2 AFMLES 8 % ) DIFEIK
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PR 55Th 0. ChICERE 14> 2BmLrc5Ha PR 758 ~G% pY #2858 Ui,
wERE, Fig 14 0RT LK, PHA~TORBATE bbb TEE ThH B8, BCH LT,
Fig 154, 70 ¢ 1 02HONHETRLCEE L1,

100 &L%—&—\ i
—_ ’ ‘ 100 @8 g
® ! ® =
> 80 \ §
1
- \ ., 80
> ' o
pet \ -t
b ' %ol
9 60 \! 2
e N o
o o} -
3 =40
\
T 40 : 3
Q ks ]
- \ B on b
e \ o 20
N o
20 |- ' g
' 1 ! | .
A 30 40 50 60 80
5 Temperature({ )
0 H H ! L ] - i N
bz o4 5 6T B9 Fig.15 Effect of Temperature
. . . R ilitT
Pig,14 BErfrysct of pif on PL Srcabilivty, on PL Stability.

o2 T 4% for 2¢hr ; C-.0 &%T 30C ror 2z4hr
Poctin lywseli BCRETCEA A DRy Tadle 198 L Table 20RT

_ BN N2 F 2 FERC LA (0 ZIEE O B
Table 19 Brffect of Metal Ion on PL

Activity DD B Iy 1D DB A A ¥ ORTIREE DR b2
achwaty B Cihoti, TOT L, SEA A4 OEMHEE
Msltal ron Substrate_m

Pectin Link pectin HDOPYCH AL Tikrn d, #FEOHCHH DL

Nn addition 100 100 Fzbnb,

K 4 103 103

N g+ 104 103 Table 20 Optimum Concentration of
gk 116 98 Metal ion

¢ a2t 117 103 e
T .

5 : () Nat Mg 2t ca?t
nidt -a) 99 0 100 100 " 100
cuZt -a ) 81 10— 4y 104 106 105
202+ 119 94 10~3u 104 115 118
agh 72 90 102y 113 141 149
ca2t 113 11t 5X10_2M 129 164 167
5alt 124 104 10— 1y 139 160 160
Hg:: 19 25 2X10~ 1M 148 145 134
Py —a) 98 e 3X1 0™ 1M 148 128 115

a)formed gol by the addition of metal ion

Tihbb, X7 FDFHOBEDO AN KV VFECEEA F v HEEE LT SFL2HhD <1+
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=20 Charge # B LOLHHER, BELoaffini tyagml., B OWRLEEZDOTH A

5 LEEI NI, E

R FyRHEEE LBADOEEy HOoERd, PHEA T AxF

HOWMMEMRELL, TRESF A A BPITH & E 2 5 LHEHK,

Tadle 21 Effect of Various Substances
on PL Activity

Relag tive

Subs tance Concn, activity
]
No addition 10—3M 100
£DTA 1073M 96
o—FPhenanthroline 107 3M 99
8-Hydroxyjuinoline 107 3u 86
p-Chloromercuribenzoate 2X1074M 90
Monoiodoacetic acid 10— 3u 98
Sodium thigglycolate 10— 3Mm 92
Cysteine 107 3M 98
Prtassium cyanide 1073M 100
N—Bromosuccinimide 10~ 3um 2
Todine 107 3M 11

1.0~ A .0y B

Ortical density
o
DN

i

0.4

Optical density

o
5

) ST DO 1

i i
220 230

Wave length(mi)

L L}
240 250 260 280 460

L e
6500 550 600
Wave length(my)

Fig.16 A) Absorption Spectrum of

Reaction Products,

B) Absorption Spectrum of

Thiobarbituric Acid
Reaction Products,
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Pectin 1lyaseyr, Table 21
KRS TEL, ¥ v— M Hl, 8 H-8E,
BEFNCE o TxEE % 2 A NBS,
a— PEOBRFITHR I EE 2,

Pectin lyase OEEYMTH 5 4,
SAFNAS 2 F amr 4 MEIRK235
npERBRIRY S S, #4550 ¢y—n
RERGLT, 54 8mp KRR
DYy 2 DAL T &R N TV 5 A
Fig 16 md T L &, ERARoBRARK
PUISGRIE L 9 R E 238 mph 9,
FA RN YR & D FYGHHE 55 2my

I R KRR 2 3 oFco



ABRELCLDHNIF B I Link

B0 - ~ 7 F L OPERES, FRER2 6
g e
S w WIr40%T Fi
ol s 43 bo (Fig,17),
3 r . RIFPCEBA A < HMLTHH
@ —
S,k // PSS SR B (U3 A3 LT 2 o 72
% =
10 [/ 5°
N4
g 3
g o S O SO S Ry oL /A
a 2 4 6 8 10 24 48 72

Reaction time (hr)

Fig.17 Cleavage of Glycosidic Bond by PL
0—® Pectin ; 0..-0 Pectin with sX1072M Ca ion
o—a Link pectin

IFPEMD WL, *——2 a< /57 41— L0, BRBORBIRD I OOFEC Y 2
o

1 #® T fp--benzidine—T CARERLMA,

2 RS BRIV RO s F o oS 0 Y — VR

3 BEEH LR X G B C G EBIERE

Authentick #5277 FanvB(GA ) AFAH527F2nryB (MG ) BIU4 57
MO AFAIHT I Fan VB, BLEXNZFY, LIDKRIFrORMGEYD I n= b 54
CERE, n—veSs—r ik BRI T, 712101 )%Fig 1BCFET, RZFrD
SR SERCE AME L7ty Dink <7 5o D AMRYII DEEL . VTR O S BN K4
BRI ERTA. A xRE s i I nikd ofc,

Link <7 7 MAMOER ML, Fig 1 9WRT T L, 1ogR o L EARF L oMK,
EMEED S o, Link 7 5o MEOVHCEEREDECRANTOO N8, monomer
dimer DEMARDOOLNT, ZOE,rDL b, REFEHMN endo—FTHHZ LABHALHLTH DA
BB, dimer, trimer kv, monomel L tetramer HWH LN L,
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Reaction Products of Pectin
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log (RygX10)
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Fig 6 Micrographs of Unicells Liberated ftrom
Higher Plant Tissues by Puritied Pectin
Lyase
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#F E K 2 0 B B

Ry FVEDSY 2 VIEDBERC ,, KD BERRADM Iyase ROFEL , HBEER
bRy FVIIEHTS pectin lyased =z 7 VEACIEHTS pectate lyase KT Sh
%o pectate lyase Kl pectin lyaselRBETAWRILE T, FOEMcE
DUTRADRT WiV Elo, X7 FF—ERRABRE LTEERBRTH I 1hbLT,
pectin lyase DFIRICEIT BRI ERSE S IR IN T ed o ko REFRII BB O EET S
pectin lyase DEERFMNFEYEL TRBRO FIAHEL RED5 Z L2 B E LicbDTH %o

%%, Aspergillus sojae 448 Pipectin lyase? BB HEETHZ L ¥TD, KBRS
BERECLE—RIRBC F BB LT, fSRabh Ttk RERENEERE Y P o Lio X
B, RERSHEYERY BET 5 maceration fFRARETHC EX¥BOAR Lice "7 5 vl
PRI 5 BERM maceration TRAIRET 5 &0 5 BEIIMERL Y, pectin lyase MM TL
b IREIB O YRR % macerate LEBAHZ LN LRI o 1o ThiZ=R 71 {LiLE
ARy 5 v b HIREREENE L LTEELBHEE LTV A e 2 LIcd D THDo pectin
lyase® maceration fEAIGHKCIEYRS OBEFRACENTH ST &x BHMEY fic
Eo THLNE Lo R OBERILN 2 2OMKG AR~ 27 54—+ (PE L endo—P Q) DHFE
ATRELZ LBEOR TV, AMFRX TP pectin lyase bRITZBERBILLE D
LR DTHOMNT Lo pectin lyase L X AEB(LEBHELMBIHTL L & din, hb 5 BERIRE
REAIR TEd 5 L 2P O L o AR HRD BRI~ pectin lyase X5
BELKI L OOBECANYELBSC L, ILNBOBRTA 27—V EERLEWIERESSD
FIEDD 5 7eDT, TREF LW E A 7ORHEBBERE LTHRE Lo

lEDZ L { AP L » T pectin lyase NER{CERR,D WA S LRKC, FIH
S\ TR EEOD B H L BHTEBEBE L LT, ¥4 maceration {EA%EN LYK
AOBEFASRBNTHOBEL LTEbDCHRARERTHH 2 LB b Uk [UdE Bl
kDb 0L LT REFLOBMEEET HICAlT 2 b DL FADTo
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