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Protopectinase 42K, Rhizopus sp. R29|
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AZZA S Fallste] DAESISIE A4, protopectinase® YA th5e] u] PYES Eokola Halslic). olE
2D v 2] wideddoll Ao ZHIE Thahzale] Melshd DA EE FAMTE BAY £ e} of
= u[A4E FolAl ulZd E& protopectinase?] FAUAL Hol|x= FFE Adsle yefatd Aot Re] Rhizopus
splS & 4 At AHH FF Rhizopus sp. R22] wiokelolol 4] Aojal protopectinase® o] L-3he] 7hx}z 7o)
HAESHE A £33l 40°C, pH4 3lollA o] Fhukg 2L ¥}
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tin substance o] F-f-xle] glch o) 5 HEW A ez}
TEE A AR WA PAIS fR|sle] 23]
o AEE A} Adwbd o ol kA s
AL, A5l whet el =a estebn 9]u] Sof 7y
T8 ¥AE &% dadelzivt. miale] Ao odubxon
A7) desha, A5l wet gy 58]
= Adste] 2SS wol wrlel] dedaiAl ¥lehs). Az
T REpEhE o) oAl gtefdlis AAEe B4 AEs
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AR AE 27 Fol] 247 B-%5}v], galacturonic acid
2F methoxylation’l f-E A58 402 313 heteropoly-
saccharideo|v}. H €122« o] 2] -F&2LE i 2 zlod
&5 s plor oA glon slale] 44, AlEslae)
Mol A7 o] AdREAM9) 7l o) WA ele} Camp-
bell} Palmer(1)y= H€12)-g- 3}aha, He)xd AAle] w2} pro-
topectin, pectin(pectinate), pectic acid(pectate) %22 L1559
=el(Fig. 1), o] 52 A2 UAg BAS z=r}. Protopec-
tind EgA o HEle] vzl wv, AgA el glo] 4
ot Al E7re] Fod ¥-(middle lamella)e] 743 %% o] 21 g)
ol At S48 wel oyl shey drlez A
ghslc}. Prototopectin® =) ¥lol] w]s) v)$- 2 B-aj2rs 7}x)
W, 7R A9} Al o) thE A RE] b9} of A
2 A A7} Protopecting A3} 7lgris)alo] A%
2AE chlEsbely] 244 AL Aibshs A4E pec

tin-releasing  enzyme, protopectin-solubilizing enzyme, wi-
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Fig. 1. Interrclationship of the pectic substances.
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nan 3-8 FEaEcH3). PPasets <t A3, 2]ekilkqielA] 9]
pectin 4446, 8), AL ATrA] FAG 98
(13, 14), Al EA)£2] protoplast W4H3,12) Sl 2845 7}
Alebi wsgdont, el Ae) @l s vlelgh Agolrl,

gh | & aj7hR| otzd 2l PPase YAkt T2 Zglo| g
Aspergillus niger, Asp. saitoi, Asp. sojae, Botrytis cinerea,
Rhizopus sp. o)t} Takahashi %-(13)0] Rhizopus sp.oll 4
ol o g 3197138} PPasel| #elE XM W3 vlgl ) o] =
498k e} Bl dFE5S 58 pectinase 2} cellulase 2| 3
g Aviar 310% A 3} Wk-S-A] AEe] Rl gt
wurxlch ol 9jelli Saccharomyces fragilis, 723 Foll 4
PPase &4l el thgl v 7} elct,

0 od o4t 2pel B AT PPased]elgo g o)4
Y ol Aol wefut ShilEsl URFE Arshe
SpAEsks Bdow olelat vl S84 AW PPase
i oAbeh Ege] Eepo v SAslltt wa )%
seldir) wfokolalo] PPased WAHe E4:9] HebHel
s ssh vel ot Faselg olget e
HAEsHE Eoiet dlsiglon, olf Rl AT B
5 7Esjolel.

Mz 3 Al
B o ol A8-%l pectinase, cellulase, hemicellulase, car-

boxymethyl cellulose, locust gum, pectin 5~ SigmaA}e]| 4]
:'olg}oi o1, AlE2] whAE AFs 2 8} Bl 3EE PPase

1= oJEol Yakult A}2] MACEROZYME R-10:& 3)sle]
aateie. ol gge] ARz g Aok Difcorbeld )
sheion, e Aot SaEe ek

PPasc J4 F-3 Wab] flafol A wbak Al A%
b ol Bokg Al FEkedch AT B
s4dste] el g ohAlRA-
(NH.).SO, 1%, KH,PO, 0.3%,
KClI 0.05%. MgS(L 7H -0 0. ) 5%, FeSO,-H,O 0.01%, agar
%, pH35)ell 7] Al " 3 Lenbsle] 30°Cel4] 29!
N O‘P ajokat & e o hazopus sp.o) HA& Holw
el g 13p Abdsieivl 12 Fexl A= potato dex-
trose agar BJA[(PD wh=|; pH 5.5)ell 4] t}A] wlokslo] eje}
e zabsleich, PPase A3Abe] &gl 1R e
ulofo] ol & o] B-5lo] AlE-AE A Doll tak shA 2 YA
Ayl o sholglel oy, 243 98 protopectin®] ~,,;6H°1|

olato] frel ¥l pecting A EFH o2 2halahoiv).

peltrelsl el Tat 4] PD
Aol R Wl A ato] AR AEA S
o040, 305-7F Z7laEel A 30°CR 4d7F A ol
oatoleh. viek F wixle] 2.5 sk 40°C S5E )
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sle] sunbale] GAE o) gajol ofuiat F 3

]Q.g]_O:]L,}, o]j;f_ /\Ll‘—.oug

/\]-,C_oug. 0401 zz‘;J\ou o2 Jre-ol ] 55
%ol AsH= oplES HAJ3] Absted s WA F
Q41 el WS Qeivh WNELS BAA R 64 A
zabe] Azpabdul slste] 2E R o)gaklr}
PPase0f| 2|5t CHMIZ S @Y £F

PPasecl] 918k Ajxzaje] chal %3}t dye 7] 27
S 50 YA AHRANE ) gotel YAHel By
2 =gsharh 370 PD el Aulx|e] wjekelts A4 of

[e]
5 i Az \wU“’ 50 mM citrate buffer(pH
4.0)ol] 8315} o] g3l whol sl 7zt A Akl bl
opojal g M ol s Az vjarelol g 109 elib £
9 o]&ste] pH45. MAZ T S0mlel| ZHAHE 27 1x1x
1emz Arbsied vz W F A7kl i 27 wist
S Zqsha SAlysh el @l o 8ajel 147k 2

S5 sl =

now HAshert £EA ATPES o] 87 B 1R
s AFRBS 1%7) FEE gafdh 5 fagel 50 miol
el Hah 2 e AAlskglvt

PPase 8l &H

PPase &4 protopectin .2 3¥| §-2] €= pectin®] F&
carbazole-sulfuric acid Wl o]&] &A3}sdch(10). 20 mM
sodium acetate buffer, pH 5.0, 2mlel] protopectin 10 mgS-
e T ogadl 0.5 mlE Hrhaled 377Cel 4] 3087F w24
7] B o 8-Znof 4] ubE-S 1/\] Alzdet. vk-2-oh-8- Tovo filter
paper No. 22 o3} s}r 0] 0.5 mli #sbed 32N gHals}
1.5 ml2] 0.2% carbazole £-9-8 AH7}gl 3 80C &2 5=
of 4] 20471 uES-A)7) 51 525 nmel| A o] &F=E FHA sk
vl &84 1 uniti Wke &35 miy -fel w4 D-galac-
turonic acid®] umol®Z viehlgdch olw] ARE-¥ protopectin
& Sakai®} Okushima®l whaiol) whe} | F=% 2dvhH7).

Cellulase M &5

Cellulase 418 carboxymethyl cellulose(CMCyE 7] 2 5L
olafe] felsli Belue) ok Hasjel shalstalrh2)
0.05 M citrate buff: r(pH 5.5y CMC7} 1%7}) =4 =< 7]

Agol 05mls} & 05 mlE A E8ste) 37°Cel 4]
2217F wke-A| 7k, 308 32 100 plE # sl dinitrosalicylic acid
Aok TmlE SR s geldl SHh AAeR F U4
200 g, 103, 4O}l ABEo 2 ] A o]
afo] 525 mellal ST Hakale).

Hemicellulase N X
Hemicellulase £41-& Locust bean(Galactomannan  poly-
saccharide)© 2 ¥-e] -fe|#iz g (D-galactose)s 543}
o] shalsldrh(2). =& 4o 0.5mlo] 0.05M citrate buffer
(pH 5.5)e) Locust beanS- 1%7} =] &3l 7]#Agel8- 05
batol 37°Cell A 2417F MbS AT 308 F 100 plE
8l dinitrosalicylic acid A]F 1 mlE 7pshar 323 ol 4
SE-2F edajelsban AR (900 g 103, 4°C) & bGels
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o8 Sk Fels wix)at IH *“ﬂrol 7hs8t oF 5052 Rhi-
zopus sp.2] HejHql 5L Holl= Fo)E Halseic)
olF 13- o& Be|¥l Fato|E Ao PPasel] k-
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Fig. 2. Microphotograph of separated potato cells (X 100) by
treating potato tissue with crude enzyme from isolated Rhizopus
Sp. strains.
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Cellulase, hemicellulase, pectinase g XA}

AP PPased o|-8-8ho] A%l AlBzA)o) wha sl
& AFol 8] Qe dEFEa g Aaw 2w
4 Folle AZE ol ytodsk= cellulase. hemicellulase,
pectinase 52| Aol wloFalr|v} ghgx|o] gln| glojo} &
23t o]3F AlEH RalE 5 AR o) 4lEuls )
6}01 ‘ﬂi ﬂ{—% } W protoplast Abej Q] G £E DA Ehe]
o o xdel FAg vlste) uje}

>.

PPase, 2.2 77 3% cellulase, hemicellulase, pectinase & o]
galo] 14 BAE v wselh. FEAE o8 pectinase,
cellulase, hemicellulase % PPase2] 2A-8& n)mgl Aap=
Table 13} “Ic}. o5 Zo|a] A]ule PPasc Rl(ﬁ} 8.4 o]
Fdoll 2 T AelE Moz erow] clE FFSo) ‘3]6}04
pectinase, cellulase, hemicellulase 40| HIJJLZ* ookl o
AAdste] uljekgl & oleoix

Tl R2E voldl ZELE o] g3l
AgzAe] gl £34E 98 Bk EAS 7l el

PPase0f| 2|St ZtXI=Z|Q| SN Z 510 O|X|= pHE| Y&t
B Ao x] Balx hazopus sp. R22] wjofol o 2 vig
ZA % PPase &40 & 4wk gk pHe] °d8ke e
shodrh. R34 Rubs | b:n gt pHE whe]dl wkgols
FAste] ZRF "ol 7hay, = PPaseol| 2)3h LMI:L:] 4
AAEE AR AR 10x 10% 10 mmE "uish 3
40°Col| 4] R2 52 ZF A Bubel o g Au)abe] A7k

Table 1. Activities of cach crude enzyme prepared from culture
filtrate of six screened Rhizopus sp. strains

Activity”
(units/mg) Pe.ctinase Cellulase  Hemiceltulase Protopectinase
Strain
CSE” 4 2 3 10
R1 3 2 2 5
R2 2 1 3 3
R4 3 2 1 6
R13 3 1 2 6
R22 2 1 2 6
R25 2 1 3 7

"Specific activity (units/mg protein) which is an average  of
duplicate measurements.

“Protopectinase purchased as macerozyme-R10 from Yakult Co.,
Japan.
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Fig. 3. Effect of pH on cell separating activity of protopectinase
prepared from culture filtrate of Rhizopus sp. R2. 4 pH3, &
pH4, & pHS5, > pH6
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Fig. 4. Effect of temperature on cell separating activity of pro-
topectinase prepared from culture filtrate of Rhizopus sp. R2. 4
20°C, # 0°C, & 40°C, > 50°C
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ABSTRACT: Isolation of Rhizopus sp. R2 Producing Protopectinase and Optimum Condition for Pre-

paring Single Cells from Potato Tissues

Seung-Cheol Lee, Bo-Sung Ko, Hyang-Mee Kim, Ki-Woon Kim and Yong-II Hwang*
(Department of Food Engineering, Kyungnam University, Masan 631-701, Korea)

Several microorganisms capable of producing protopectinase, which catalyzes dissociation of plant tissue to sin-
gle celis, were isolated from soils. Crude enzymes prepared from culture supernatants of the strains released po-
tato cells as a single cell from potato tissues. One of the isolated strains showing higher activity of pro-
topectinase was selected and identified as Rhizopus sp. from the morphological characteristics. For preparing sin-
gle cells from potato tissues, optimum enzyme activity of protopectinase, which was prepared from culture filtrate

of Rhizopus sp. R2, was obeserved at 40°C and pH 4.



