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Abstract

Polygalacturonase activity was not detected at turning stage but were 55.01 and 206.70
units/1009 -fr. wt. in mature and soft persimmon, respectively. Polygalacturonase have two
isoenzymes and its molecular weight was estimated to be 55,000 doltons by the method
of gel filtration. Vmax and Km of polygalacturonase | were 0.195u mole reducing-sugar/mé/30
min. and 3.50mg/m¢, respectively. The optimum temperature and pH of the enzyme appeared
to 40C and 3.5, respectively. Polygalacturonase I had Vmax of 0.110mmole reducing-su-
gar/m¢/30min. and Km value of 2.50mg/mé. The optimum temperature and pH of polygalcturo-
nase Il appear 40C and 4.0, respectively. Polygalacturonase ! was fairly stable at 60C while
polygalacturonase 1 appeared to be stable up to 40C.

S

Ao Agte A5H AFF) dolvie A
23}3ta Wl M XY Baaiol o A
Y g7t £dse] A2y HaE =
gogx dojuin, B FA wget B,
WAL Fidte AR 4L doigy,

A s}l BA3te A4 polygalacturonase, gly-
cosidase, cellulase, pectinmethylesterase 3 °] 1
on olg A4EL A5 AFF B0 F
4% D, 53] polygalacturonase’™ -2 9]
FHAo A3 Azt 7 DA AT A
o, A&w Azt FAo| Frtatmze
A ZY middle lamella® TA3tE pectin& &

a3l 7H8-A polyuronide2 {8l Al 711 F Al
pectin® 2] side chain®] 7432 galactose} ara-
binoseE FelAIZ o 2R AsE 2AA 56,
ol 384 pectind ZAa3ta 7H8A pectin
AL F7H38),

Pressey$t Tucker 52 EvIES A3 A%
%l polygalacturonase®] &4 o] F7tst=dl o=
ABHO 2 isoenzyme] EAo| F7Hel7] HE
ol2tx 821, Hoson?#} Brady 5102 o]
Z EntEQ rin® Nr& A4 A3 Zd polyga-
lacturonase®| &/do] JEN}A] u AR
A dojuAl et 3Pk =3 FA9
Z%9 E%o| wal polygalacturonase isoenz-
ymeo] XAJo] zolr} 9lom, F EngILID



AaAde A& F4%F 9 Polygalacturonase@d 3 2 EX 597

Wj1® Fofl = endo%} exo o] FEE} R gk ApY
ol & exo¥ ¥ko] EJ3Hc}. Pressey<} Avants!s 1®

= Hoote] #F%ol wel polygalacturonase isoen-

zyme®] ZAzbol7} Qlowm I AStHYE 3
ol 7} Acki 3kt

AR 8o 4] 7haAo) Hem FarFo] AHE
23} pectin®} FFol Fada B84 pectin©l
Fadte v 84 pectin®] S7H3k o,
U fd =) galactose9} arabinose?t 7
tdck. ol @ gk #4-e polygalacturonasest 2
A3 #A7E AS Ao g WAHo] Méen Fa
o polygalacturonase?] F/dwiste} A s}t
& ZAFA .

rok

A

L

dn oy w B R d

[o

JERNETE

N2

B A AFRE 2 A Aol A Al g
25% 2 A (Diospyros kaki, L) A =47+(743)
105~110%4. GP), 4 7] 9] 7+(71 3} 130~135<.
TP), ¢3r(7h38t 155~1602, MP) 3 $h&7+&
25Co A 30¢3t A3z FA(SP)E HEAE
2 A8 .

29|

o

e

BAFZE L Moshrefi®h Luh®7F &8 W o
weh AlE 20090 /5 400mE 715t 587t
T 23}t miracloth® o 73 oh-& M A47t Qg
W 7kA] Al A st ZFAFE 1M NaCl(pH 6.0) o &
YAl A 3A17 &3] miracloth® o 23} o).
o BN L (NHy.S0,E 85% ¥3}, A3t 15
00092 10%3F YA G5 HES 5
20meel] &3} 3} 0.15N NaCl-2 ¥ o] A 484 7+
stQow, thAl 20,00092 15%3 A2
ANe zHANo g sY), BE FAo
Z 2L 4T A eyt

-

A
e oy 2

O

Fao| BMEY

Polygalacturonase®] 4% &3S Gross?? 9l
el Fetdth. 1% polygalacturonic acid-g& Y
100ul E3Hefoll A 5045 713t 30T A 30

#2F ¥+& A7) o 100mM borate(pH 9.0) 1méS
7hated 2 EF, 1087 B F AL B Y
7% 93 276nmol M FE =5 243k} Pol-
ygalacturonase®] X+ 30T A 308 Fobo
Lumoled] #YZFE WAsE ALFFE unitR
Eigii= N

(]

| 22| ¥ HH|

2l 2 BAE Y3t 0.15M NaCl&
#3 10mM sodium acetate buffer(pH 4.6)2
% & A7) sephacryl S-200 column(2.65%65cm)ol
ZHAY 10mlE FY3te 4 0.25m/min., 205
7t 0.2 § 83 polygalacturonase$t B-galacto-
sidase® 212} 23l od, Held 7t a4 %L
Diaflo PM-10 ultrafiltration membrance(MW cu-
toff + 10,0000 2 3% amicon diaflo system$
A3t Nj gasstoll A 71, w%3dd 553
zt aad 10m¢E CM-cellulose column(2.0X35
em)ol] 59} st th3- 0~ 1.0M NaCl linear gradient,
< 0.25m¢/min. 2 3k 2083t 3. A
A" Aarde At A3ty 54 zAE)
<o AFg-std .

Mr [T

O Ve
1o

Oﬁ, :‘O b{u h)'l

fo

Geloinjol| o3t 40 EXj2EY

Ao ¥AEF-E Whitaker?? o) HHi o uhe} ge-
phacryl S-200 column(2.65X65cm)& 10mM so-
dium acetate buffer2 3% A% void volume(Vo)
¥ T3, columng #AE AHI} F FFG
WA column®ll . F 48t 22t elution volumn
(Ve)& 738 t EFau el Rajgo) hgh
Ve/Vo& plotdt Mol oJaj 2+ 40 B3}
F& ZA3AY. old EFGW AL cytochrome
C(MW 12,400). carbonic anhydrase(MW 29,000),
albumin(MW 66,000), phosphorylase b(MW 94,
000), alcohol dehydrogenase(MW 150,000) 2} B-

_amylase(MW 200,000)E A}&3}%t},

Bao MY EY

Polygalacturonase isoenzyme2 713 polygalac-
turonic acid %= & 49 Wl 744 &
A8t Km@t# Vmaxat & 78l L0 sk



598 Asd .

pHE 7 =9 pHol A 49 48 Z33Hd
ZAH T 2o e LS EAE oY
5o A 108 X F FA WAAAH
E3te Ao 4L EFAHso 2AEATH
pHoll thd QA& & el g 4ol A pH 2~10
Aol 9} bufferZ F43 & pH 40014 &3
B9 84S 33, AT AAgA
u] X 401, SDS, EDTAY F&& 2AH3}7
Y3t HFF L7l AawrsA9 1mMol A
AZHM 2+ F40]27 EDTA, SDSo tigh &
2849 B E SHRH.

ChHY Yy
wd BRE Lowry 25 $ol we

st

éﬂ'. al 7

[0

Polygalacturonase &HAdo| i3}

Aol AgAYS MEY EajEso] oA
Axe e pAYGRIL steRdEgozN Ao
Uu 12 polygalacturonase(E. C. 3.2.1.15)% &
Ae) Azt DHF AA7 QoD XY mid-
dle lamellaZ 7438+ pectin@ & £33t mid-
dle lamella7t &3 @o2H Asdp2?, e
As AgtA) M XY FEsE 22 polygalacturo-

Table 1. Changes in the activity of polygalacturo-
nase extracted from persimmon fruits
during ripening and softening

(Unit/100g-fr. wt.)

Stage?
GP TP MP sP

Polygalacturonase
nd nd 5501 206.70

activity

AGP ; mature green persimmon, TP ; turning stage
persimmon
MP : matured persimmon, SP . softened persim-
mon
nd : not detected.
One unit of activity is expressed as 1umole of reduci-
ngsugar released/30min. at 30C.
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Fig. 1. Elution profile of polygalacturonase extrac-
ted from soft persimmon fruits on Sephac-
ryl $-200 column.

Column size ; 2.65X65cm, Flow rate : 0.25m¢
/min., Absorbance at 280nm : , Polyga-
lacturonase activity ©
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Fig. 2. Elution profile of polygalacturonase fraction
from Sephacryl S-200 on CM-cellulose co-
flumn.

Column size ; 2.0X35cm, Flow rate : 0.25mé/
min., Absorbance at 280nm ; , Buffer
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o

° .

e

599

uj 2] polygalacturonases 5712 isoenzyme2 &
2480 9o, Tucker V& ErtE0)
%708l polygalacturonase isoenzyme©] <= x|3tH,
ez 7)) e Babdo] & polygalacturonase 1]
S-Alsht, Febol= & 2ol 2k polygalacturo-

nase 117} $A13I0 o] Zo] A9 A3E FE

b B8tk Pressey9t Avants!® & B¢
o}¢] polygalacturonase isoenzyme2 ¥ 5ol mz}
F29} ®apgke] thgFatriil A

Z &N 0 2 B sephacryl 52002 CM-cellu-
lose column®.2 polygalacturonasesS A3 2
H+= Table 29 £}, ZE AN (NH) S0 &
HelsHs o BAHe o 1.06M7F FAHAL
sephacryl $-200 column® 2 gel 9 3& ZA7 H|
SX =7} 4875 unit/mg-protein®l A2, FAH &
7} 3582 77 8964, 66.80%°]1 ATt CM-cel-
lulose column® & 7 # & polygalacturonase 1 3%
ne H#AdEE 24z 71105 69.00unit/mg-pro-
teinol o, oju) F A&7 3=& L polygalac-
turonase 1 & Z}z}t 13,0748, 33.50%°1 %A L, poly-
galacturonase 11+ 742} 12.684, 19.20%°1 1}

Gelofztol| ol HA0| BAIRIEH

Polygalacturonase isoenzyme? ¥z}#&& &3
3t7] 93t EEH WA HAE sephacryl $-200
column®l ¥4t ¥ &g AH= Fig 32 2ot
Polygalacturonase I 3} I19) #2jge t}zho] oF
55,000 dalton®) 91T}, Pressey$t Avants!V Enu}
Eo A ExeFo] 2zt 84,0007 44,000 dalton?!
%9 polygalacturonase isoenzymeS %23t

il, olE isoenzyme®| A3}8tx EA L {a}s}

=
=

Table 2. Summary of the purification of polygalacturonase extracted from soft persimmon fruits

Purification Total Protein Specific Purifi-
.. L. Recovery .

step activity content activity (%) cation

(units) (mg) (units/mg) ? (fold)

Crude extract 23.34 429 544 100.00 1.00

(NH4)2S0; treatment 19.84 346 5.74 85.00 1.06

Sephacryl S-200 15.60 0.32 48.75 66.80 8.96

CM-cellulose PG I 7.82 0.11 71.10 33.50 13.07

PG II 4.60 0.07 69.00 19.20 12.68
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Fig. 3. Determination of molecular weight of poly-

galacturonase extracted from soft persim-
mon fruits by Sephacryl S-200 gel filtera-

tion.

Vo : void volume, Ve ; elution volume of each
protein.
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Fig. 5. Time course on the activities of polygalactu-
ronase isoenzymes extracted from soft per-
simmon frutis.
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Fig. 6. Effects of pH on the activities of polygalac-
turonase isoenzymes extracted from soft
persimmon frutis.
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Fig. 7. Effects of temperature on the activities of
polygalacturonase isoenzymes extracted
from soft persimmon frutis.
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Fig. 8. Effect of pH on the stability of polygalactu-
ronase isoenzymes extracted from soft per-
simmon frutis.
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Fig. 9. Effects of heat treatment on the stability
of polygalacturonase isoenzymes extracted
from soft persimmon frutis.
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Table 3. Effects of various additives on the activi-
ties of polygalacturonase isoenzymes
extracted from soft persimmon fruits

Final Relative activity (%)
. concen-

Additives  tration Polygalacturonase

(mM)

1 Il

None - 100.0 100.0
K* 1 46.7 385
Cu*t ” 600 69.2
Cat? 4 110.0 1034
Intt ” 66.7 69.2
Mg** 2 96.0 954
SDS ~ 40.0 385
EDTA > 400 53.8

*K* s KoSO4s Cutt 5 CuSO4. Cas CaCly, Zn*t s
ZnCl, Mg*™* : MgCl»
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