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HEYBETFORBEAER, RFELT I/ RET
H[BENIOL, FLOWEREEZ DOBREDCA
RicklHsh3 (Mayer and Poljakoff-Mayber,
1975). b<EFi&Ths AEHEESE &L TH,
Wik S MBEENREE TS Ly F Yy B R ELT
M, ThoRRFOHETELOIHESNEZ LA
>h T2 (Funatsu et al., 1973). o X5 uETF
BFEELEOMRR, TuFq4F—¥, TVIFRSF
F—BBITzFVR7FL —FORHEERIREDT
fTizbhzd, L~EFOES, Fur4F+—¥, T
) RPFE—BBICANVEF VRS F L —ROE
Ex@mEBORTE D (Tully and Beevers, 1978),
L@ L7 F v ORRICEET 200 Bbh3.
LeBFLsF ViR ATFE 31,000 0 AR & AHTE
33,000 DB I D S-S THALLEEBET,
FOEETRI)FYY, $E MY FYVBIURT
YUREOBMM ST 4 > —¥ IKkD DR E R
¥, WEMOS-SHEA%Z Brfitdc Lick>T
NOTHREZ T 2. (2T, RAOBEKPICEE
T3L2F U, REARBBOL T A#BICX
OTHRENILEKECIIETH 5. R4, b7
BFL /7 FrORFEBIE I 2HMBOSTFRIELR
B35y, EPFHRATREINIBANBERES

T

*ARKEEENRE
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L, ToMBroOVWTHNE. TR, b0
3B ANHEE VRS FE =IO TITIE D T TR
BIo0THRE T 5.

Mok & B

EBRHH

b <=EF (Ricinus communis L.) ZJuMNK¥EE
TERE LUIOMEO—E 05 XUF R KRR 24
REDOTHMASNT 24 HE O KhifE (REPRAR
) 2HV. ARRUVERVIVRTF FREBAE
BEALLBALL S D, BIULMKERZREL
{LEHELS EHshcbox Hnfe. CM-kvn
2B T Fv 237 r v oTHEOLD
%, BREIAHR—R{EHVE.

EVEFOHETF

7°C T2 BMkicE LIgES e <BTF 2K
24D AUhERCERCBK i, BENE
L7 30°C plEREDTRFS 2. o/, ¥
BAZCIY, 1HIEEFEKGETEEEDI,
BRA ST BiA & v KERA Lz, BFORFIR
HBFLH—HELEVDT, RCHNEBECET%.
REITHBELUTREIL, QBT EREL 2.
BB

BAkO BEBETRAKC, 0.2M ) v BRBEK
(pH 7.0) o@u4E (BE/KHE N, 21 HEKK
BIR e Leheh 20ml) % 0z 3 HR9EH: L
1z, 10,000 Bl#xT 30 GRS BEETIED D
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L, Bohl LERERA A+ VKL 24 B, 5
i€ 0.2M ) v EiEiik (pH 7.0) ot L 24 B5fS3
WERTED, EUKEBREREL, HBRKELL.
ANKRFDRTIF4—4 (CPase) OEMRE
CPase JEtf O QIE A VRNV £V T 22T
5=0F73=v (Z-Phe-Ala) 2EEHE L, HEL
17 5=veERTITLREXODTANREDR. Thb
t, 1mM Z-Phe-Ala %% (0.1M EegH Y v &
—RemRE ¥, pH 4.5 Iml i BRkAK (0.05~
0.1ml) 2z, 37°C T30 HHEEIEEE0bH, 10
%ty 7 ookl (TCA) WBK Iml 2Nz &
SNn7ziE 0.5ml ¢ 2mM ¥ 7 fbF b Yy A—
KRB E % 0.25ml 23 %=k F Y V5% 0.25 ml
ZMZ 1S HEEHLI-0Bb, S SMFHASHIL, 0%
AvFeenvyra— g Sml 2N THRL,
S70nm TOREEARE LIz (Rosen, 1957).
CM-t)IO0—2AATL2AT IS T 4—
ImMzxz5Lyv Y7y I vEER=F Y v A
(EDTA) %2&t SmM KeEkAh ) v 2 —EElR BEHK
(pH 5.0) i UT+aBiF L AKAKE, $9HRE
BERTEE{L LT CM—tro—2h 35 aicitEL
fo. BREEHRICLVRBEY OBABEEBH DB,
RlI#EE% G, B|LF P Y O LABEEO0HS 0.1M %
723 0.3M FCTEHEBNRERSESCEIRED, |’
BEENBREEBH L Alidgbo BREE 3
280nm B ZBHEIC KO THEL .

T4 RO BKKE

¥ 4 % 7 BKIKE)Z Ornstein & Davis ®Akic
L7252 Tfriso 7t (Ornstein and Davis, 1964).
TibB, 8BDTI/ VY NT I FFAERD, pHAO
BT 2mA/EOBRT 70672/ =T v—
(BPB) %3 4.5cm B84 3 : CHRBETiz0%k. 4
VAOEBABEOREBRIZTIFT 5 v 7 2HVER
T 20 TRV, BBk T ZEERER V.

L Raa

I mM Eeleh Y o A—EieiEE#% (pH 5.0) TF
#LI €777 » 22 G-100% 5 4. (1X70 cm)
i, EIRSEBICIERE LA Iml 25 L0
L, ARERERVCCERETZ . EEEHE L
LT, Taks—+€ (M.W. 147,000), 47
w731y (M. W, 60,000), F2rY)F Y4y
M. W, 25,000), ¥r2sa—aC (M.W. 13,500)
ZHO, T —-FF2 5 8LV DNP-7 5
=VEROVT, Eheh WEAR 8LV 288 ER
», KR L e OHEBBIE o LIS TBoxd

BEFey b L ERER SO AFEEEH LE
(Andrews, 1965).

Vo: HBEAR

Vi: 288

Ve: AIHAR

pH REHORIE
sSHElAEK (0.D. 250um=0.2) 0.1ml iz~ D pH
2352 0.1M 8%k (pH 2.5~3.5: 7 = VBBEH
W, pH 4.0~6.0: Erfeit@E#, pH 6.5~9.0: v >~
EeRi) 0.4ml 2 mx7-ob, 5°C T 24K
B L7k chic 0.2M BefR 7 ) v & —REERISE M
(pH 4.5) 1.Oml ZjnZ, &5ic 0.0IN o kA
BErid kB> YooK pH % 4.5 it A
#iL, AEmMAT20ml wli. 20 0.9ml A&
», 10mM Z-Phe-Ala %% 0.1ml %%, 37°C
TISMBEIGSE, BREHE 2 HE L. SR
&, BEOWREBYEAEL, 0. IMERLY v &
—Krg@Ek (pH 4.5) CY#Eblic v 7752
2G-25H5 ACHRE LI bDER .

Michaelis ¥ (Km) & XUOBARIGEE Vmax)
DRE

.OmM, I.5SmM HX7' 22.0mM o© Z-Phe-
Ala %% Iml (pH 4.5) % & 6 S L 28R %
(0. D. 2500m=0.15) 0.05ml %in% 37°C TR
ot RGBSR S AR TR 10% TCA
¥ 1ml 2MARERIE % 1LY/ WB%k, WK
0.5ml 2B LI TS5=v BATRL, REE
BECOOWTRIGEEA KD =D BRI D Linewea-
ver-Burk o4 (Lineweaver, 1934) ic&>7C K,
BE Vmax 2RO

V =Rh#EE
K,=Michaelis-Menten’s constant
S =BEHBE

Vimax =B KIS E

7% =S

1. EFOHRF

4 EEANEIEEMBELOKREL, ¥3E0
BREEZHTLY, FARBIVUEHSRICREBEAL
EHRpON. TWREFO RIF % 30°C T
R, HE/NETRKRS 4 B HIQEBEL 0B FO

C OBROSBNTRFSBEY, BRCRNTOZ 0BT

BRF LD, 21 EERNETEIRFBLZ
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KRBT, BBV LOIIKESR S BHLORIES
BEoH, DR I0EMIcESTH /3 0 BEFMNR
FELicBE LMDk,

2. HIEBE(CHITS CPase FHOXLE)
ZEBTB BT 5 CPase FiEoZHERF IR
»5 8 HRLOEFHAL SB s hiiRico2T
HkER, Fig. 1 oRdTind, BENNED 24
EEANE & CPase FHIIRF 2 AE»SAEICLE
L, 4HETEEICGET S, SHBIC—BETL
7zob, THRIKEUCLAL, 8AE» LEDTSC
Edbhot. wWEhd, d8EE7TBEEROY
—7%b20h HEMETII4IOHOEEMKTRE
OFERIOBODINL, 24 EEANETE, TH
HoEd dEEME & ZIES Lok, 45ED
EHERPROE,D. —F, EMBRTHEBLE
BTFioW0T, HFEBEICHIF2 CPase OFHEH
ERENIHER, BEMETEIREOEZE,K
M, 2AEEANETIE, 4HHD CPase FEi:inEF
LLIETLTWAZ Ebhot.

CPase activity
( ninhydrin color:0.0.570nm)

Fig. 1. Changes in CPase activity in castor
bean endosperm during germination. The
enzyme activity was measured by ninhydrin
method using Z-Phe-Ala as substrate.
O——0: small grain produced in Japan.
O---0: after one year’s storage of small
grain. @ —@: large grain produced in
Thailand. @---@: after one year’s storage
of large grain.

3. CPase OF#H—4
EvEFOREBBICENTHET 3 CPase 23,
HEOLO»HIVREEDO bOPEMHZEHWT,
RF2HH, 4BEBIXUVOHEHO KA I Eh3
CPase DA A X< +7'53 74— KBYS A
WA B L. EE/RE (1504, S0g) oF
#¥2HE, 4HEBXV6 HHORA,» B S h:
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Fig. 2. Elution profiles of CPase from
endosperm of small grain castor bean on
CM-cellulose column chromatography.
Crude extracts of CPase from 2-day (a),
4-day (b) and 6-day (c) seedlings of small
grain castor beans were applied to a CM-
cellulose column(l. 5x 23 cm) preequilibrat- -
ed with 5mM acetate buffer, pH 5.0,
containing 1 mM EDTA and eluted by a
linear gradient of NaCl from 0 to 0.3 M
in the same buffer. O——Q: protein,
@ —©: CPase activity, ----- : NaCl
concentration.

BEARE 280nm 1) 5 2BEETRD IR,
Zh#EH 200, 183, 100 TRIFOFZBE & bicBDT
BT Ebholk. COMHBEOE1/2~2/3
WS (CPase IEH 3T RTZOESICEENA)
ZBA 2 vkKieLT2 B, 20T 1mM EDTA
&t SmM Eefeh Y v o —FRRBE &% (pH 5.0)
N L CHABIREE L L0, £BLE 100 icif
W E2ERESE CM-2rn—2h5aicftl, 7o
2 25 7 4 —%fF1iD . Fig 2 ickdml, v
hbBREELVWEAEOBHEIRERL, KB20%E
BE I 120~170 KXoRic i s hfe. —J, CPase
O MR, RFEBICKOTELIRILD, RF
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2HETROARE L ISKEHD 2oL EH 1S
Shigholkd, RFAI4BETRE, FELESIC2H
FrE& it 60 KB it FrLBEROY — 7 B
L, 2EETA502 80 AHOEHRR &5 LRL
TWAZ Lsbhot. H3FE6 AHOKEATIR, RBF
4HEORATA LN 60 KB & 80 KEfMTDOER
BRPBETLoiextl, REBOESE 100 K FAE
OEMHIRERL, Hic2BBE 4 HORATIRIIRE
AETEMRD A SN2 120 KPIBOHS K ERD
CPase HsiEih & it

4 A EEXKED CPase LEE /D CPase
LHET 2%, ¥ 2008 OBRFORFELIHEH OF
Aok CPase % AL, CM-2trvo—2A 5 A
sua< b5 74 —%TFR2FR, Fig. 3 krd
ml, BRELVWEEOBRHERSE S, X
#% CPase 7Efh i3, EHE/E (Fig. 3a) OB4,
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Fig. 3. Comparison of elution profiles of
CPase from endosperms of 4-day seedlings
of small grain and large grain castor
beans on CM-cellulose column chromato-
graphy. Crude extracts of CPase from
4-day seedlings of 200g of small grain
(a) and large grain (b) castor beans were
applied to a CM-cellulose column (3x45
cm) preequilibrated with 5 mM acetate
buffer, pH 5.0, containing 1 mM EDTA
and eluted by a linear gradient of NaCl
from 0 to 0.3M in the same buffer.
O—0Q: protein, @——@ : CPase activity,
---: NaCl concentration.

OM, 0.06 M B8 0.09M b+ b Y o ATHEM
Eh33o0¥—s 252 kokcdl, 21 EHERK
BTl 0009M TAHENhZE~2DAT, REY
BERicRel Bl tasbholk.

4. CPase OMoiEtl

EE/NEORS 4 HEOKALD CPase ZiFH
B 27d, CM-trva—2 H56suebs 57
4 — (Fig. 3a) it®iy2E CPase FH:ES (65K
B b 95 AR) 24%, i#Hr ) vieo BREAR
2LOBODBERBETEY CM-tLvo -2 A5 A)
ne b5 7 4 —EfFuokkER, Fig. 4 ORI
{ 220 CPase [FHES (AEHS & BES) iKHE
shi. ABXUBESOWERER, WFhdi2E
LR U2, ¥VESEKESTRIEBEEAD NV FE
5Z, B~k EcifbT s L idcEiamolk.

&kic, MESYEEN2 CPase ORFEA AL
DY VBB % TR0k, bbb, WEAERK 0.2
ml 2F» ImM FEB» ) v 2—EFREGEK (pH
5.0) TRE LIk 7 > F v 7 AG-100 515 A (1%
70cm) icftl, FEEHKTRERMETE CPase §
WERE UkR, Fig. S wwRdml, AESTR
M—oXk&uEke—s 88 ohiorxtl, BES
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Fig. 4. Chromatography of the fraction
from tube No. 65 to 95 obtained in Fig.
3a on a CM-cellulose column. The fraction
from tube No. 69 to 95 obtained in Fig.
3a was dialyzed against 5SmM acetate
buffer, pH 5.0, containing | mM EDTA
and applied to a CM-cellulose column (1.5
x 18 cm) preequilibrated with the same
buffer. The adsorbed protein was eluted
by a linear gradient of NaCl from 0 to
0.1M in the same buffer. O——Q: pro-
tein, @—@ : CPase activity, ----:
NacCl concentration.
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Fig. 5. Elution profiles of fractions A and
B obtained in Fig. 4 on a Sephadex G-100
gel-filtration. "Fractions A and B obtained
in Fig. 4 were applied to a Sephadex G-
100 column (1 x70 cm) preequilibrated with
1 mM acetate buffer, pH 5. 0, and developed
with the same buffer. CPase activities
were measured by ninhydrin method using
Z-Phe-Ala as substate. O——Q: fraction
A, @——@: fraction B.

TRAEN EFA—OERY -7 iKMA, 5220
EHr—s0Bohi. AESicaEhs CPase 0
ATFEREREHN K 110,000, 25,000 B X015, 000
THaH EMbpOk.

5. IRoiEH! CPase OEK

dido <, EE/NEOFRF 4 HEORA» S,
CM-tnro—2AFssa2bt I'574—-&DT
2@ CPase E#ES (AL EBES) BBLN
7235, AERNRATFERYICHE—D CPase Fitr—2
25%7-0T, ZOAESI2OT/EHAERE pH, pH
Zeeth, BEGEM BV Ky & Vo B Z R8N
7.

(a) & pH

0.1 M Eefg 4 ) v &— FEERBEH B L7 10
mM Z-Phe-Ala %% 0.1ml jz 0.1 M DREEHK
(pH 2.0~3.5: 7 = v &2 % ¥R, pH 4.0~6.0:
FElRiE @ %, pH 6.5~9.0: Y YERIEMEH) 0.9 ml %
MAzbo2BEEAKEL, Thic AHMER
(0. D. 250nm=0.2) 50 pl ZnZ 37°C T 30 SRS
%%, 10% TCA & Iml 2mil. £ULEBRE
WiB%k, =ve Py yREETEV S70nm ToBk
EARE LR, Fig. 6 wRdm CPase 0

*s of maximum activity

Fig. 6. Effect of pH on endosperm CPase
activity. CPase assays at pH 2.0~3.5,
at pH 4.0~6.0 and at pH 6.5~9.0 were
carried out in 0.1 M citrate buffer, 0.1 M
acetate buffer and 0. 1 M phosphate buffer,
respectively, using Z-Phe-Ala as substrate.

B pH XS5.0{4ETH A Ebhoi.

(b)  pH REH

Eaeo pH kBT, 5°C T4 MELEA
BENBKOBER CPase FikZ, HiLIHANLIAH
Naw D CPase E¥E &g LcigR, Fig. 7 IR
Fm<, »WFho pH THERMETL, &icpH3
DTk pH 8 DIETREETH ST EotbpD
fz.

-
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Remaining CPase activity (%)

Fig. 7. Endosperm CPase was preincubat-
ed at different pH and 5°C for 24 hrs.
The remaining enzyme activity was
measured by ninhydrin method.
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Table 1. Hydrolysis of various substrates
by the partially purified CPase, assayed by
the ninhydrin method.

Substrates (50 xl) Relative activity (%)

Z—Phe—Aia 100

Z-Glu-Phe 74.1
. Z-Glu~Tyr 72.6
Z-Tyr-Glu 66. 1
Bz-Gly-Lys 0
Bz-Gly-Arg 0
Bz-Arg-Am 0
Bz-Tyr-OEt 0

ZMAT 37°C, 30 NlBERIGETE 2105, #
BELT I/ BE=vERY) YTREL, ST0nm K
B BEOLEERME L. Table 1 iR, Z-
Phe-Ala Z &b k< 8L, ®RWT Z-Glu-Phe,
Z-Glu-Tyr, Z-Tyr-Glu QJHic3R L 1=5, Ci
CHERT I /B, T2AFVBX0T I PAEET S
EERALIENC Edbipor.

(M) Ku & Vaax 1

AE4ico%, Z-Phe-Ala 2 8HEBEL LT K, ¥
KO Viax 2BIE UkckER, Fig. 8 oX 575 Line-
weaver-Burk @ 7o b 38 54, Ky i3 2.9X%
1073 (M), Vuax i3 8.0x1077 (mol/sec) - L H
.

0 5 19 .
175 i)

Fig. 8. Lineweaver-Burk plot of CPase
activity on Z-Phe-Ala. The enzyme
activity was measured by ninhydrin
method.

R4, EBERSORFBABIBIZT7 5+
B, RFIHBHESHBRE-27%34D, Wby
AR (LA - JIE, 1980), E<=fEE
A0 CPase FM:d, RF4HBLTHHIY ~7

OO ERT C b0k, CORENHIC
H#3 2% CPase (#]ff CPase &3 3) L3Fmi
icthB 42 CPase (% CPase &9 3) AifE—i&
EFRBXTZ280THELES i d i, RIFE
2HH, 4HBBXV'6 HBOKEY, CPase ® CM-
BNVNR—RAF AT NS5 T 4 — BT AR
BB LR, RFE2ABLI4EORADL SO

 CPase bl CPase [MEMME CHM &N

5 (Bl FRAN LV BVEEEIND) Dkt
L, 6 HEORAICR EEEETHAHSh2 CPase

(B EBANIVBVEHETING) BT
NAZTEMBWHOMICIE DI, BFELATHOKALL S D
¥l CPase Hith¥#%, 1HMKBLTS, CM-&u
R—2AhFnrsavrS 574 —iKBIF3 CPase
g~ v IBERE»DOT, 6 HHORIL
KEENEHBECANSN S CPase bbbk
CPase 3%1jii CPase OMRBICE > TREICAEL
1250 TREL, HERELOMCRLIRIETFICED
Ta—FIh/Gl@D CPase Thaz EMELMhiC
ot

EENME & £ 4 EEEEO REBRIC B33
CPase OEWEF LB L kER, %4 CPase &
PEICRARZ RS o e ds, Wi CPase 1B 3EE/N
HEOLHM4 4 EERNBL VRV Etbhot.
WEF O F3F 4 BEHO KA & HL, CPase jFik o
CM-tvo—xAhs5hr0< b5 74—icBiT 3
B v E — v 2 B U7 $8, EE/E © 91
CPase K33 DDELRFERD ¥ - BELETIDK
stL, 24 EEXKEDOWM CPase iz, 2ot
1DUDEELBRWC Ehbhol. ORI, #
BHAHY v ), BEMECIEEEET 2010
L, 2AEEANBECR2EE LrEE LIV E
(Funatsu, 1980) Lgf8£ %, EE/MNIENZ 1 RiE
KHELY, XOMELTHET EERET 20T
$%.

RIFRRIcB 1} 5 CPase OEREHICHT 2BEF
OB OEBERNIHER, HEMBOFLVET
T, | FiEik SRFEL CPase OFEMHciziZE
AEEBLZS SNIhD s, 24 BEEAKBO L
BFcE, 1EFBHRO BFRI SOETL, ¥
1/5s 32EL 2B ES, —F, CPase oE# iz
Tid, $%JA CPase OEMICIZIEEA EEB{LIE MOz
Dicx3L, #IH CPase IHHME LLETLTVSC
&btz

REoRREH,S, B CPase [3FFaTICHEICET
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icEET 31bwW 3 frigiEl CPase T, RF KB
L, BFHKRZERTECEEOTHE®ERD
L, BFORFMKEERREERTIDOLED
n3. cofriEgif CPase i3, BFMHLVERZD
EHEZ RO TOEY, &85 & EHERD, RIF
BELLMEEShs b #HR ShE. —F4, &l
CPase i3 ETF o Sk, ¥l £AR &hd CP-
ase ¢, —BRFLMBLALEFTE, BEFOFIHK
PhboTRBEOBHERL, REERIZ DL
Bbhs.

AEZET CPase 4BticHER Lz CM-tvm—
AHSA b I57 44— 0 5RMEIE, Tuly 5
(Tully and Beevers, 1978) ick> T X izl
LELTH3, #o0oEs, RFEO6HHOOKA
CPase BRI NTREETHEHENTED, RLOE
BLREOTVE. ZoOFREIETFOREDORNICK
205, CM~-tre—20 BNICLEIDIRHOIT
B, R4 BREHELBOLEBDh 2418
CPase ®» CM-taro—2ic BESNIELE, B
CM-ta—2h56 202 bs374—iCE0E
SHicHERL fefRBE pH & Ko ZWE LS50
CPase Ll /4R, && pH & pH 5.0~5.5
it pH 5.0, Ky i3 3.47mM e L 2.9mM
DEHMHB LN, MFIARENZN EBbho. &
7z, T T TEHAERIL 72 CPase 3 CRIgiCHEEN 7
I8, AT, BXUT I FHEET S EEHL

BT, BB VRS VR FF—FABICHNT

20, FHER (RRXR) TREAECIHERALIEL
EEMBLNTVWIDT, RFFFCDAEBRT 3
CPase pwJEEMEDD 5.

b2 9

. e~EFRFEBBHTIHIA0 CPase fEHik
i, RFIEELTHHRY -2 20 2TBEERT
ZEMbpot.

2. R¥F2HH, 4HEBXV 6 HEHOKI CP-
ase ® CM-k o —-Ah5462u=2b7574—1C
BULEEN»D, RIFEVHIHBET S CPase (#1f
CPase) ERIF#MiciE 3 5 CPase (%} CPase)
3R % CPase ThHoZ EHMALHIKIZY, FIHR
REFET IS Th, BHIRFREARShEC L
PEEEIQT.

3. HEMBEOFLWVEFELEZ2MIEERNEDOS

WETFOXLE CPase icoWTHBRL 758, §i
HieIEHo, hFc | o CPase BELET S
M S itz oTe,

4. W | FHROMBETORIFRLAFBEICE T
% CPase OEWEBIAZF/HR, HEMETR
B2l l, 24 BENETE, R3F
ROELWMETE &byl CPase DRDIEHES
h, BFORFHRKBICE T 208 CPase pEEH:
RBEhi.

5. ¥} CPase 3in7& 11, fefK&E pH 5
ZBL, WVRFVRTFL-FARKBTEC &
o hicisor.
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Summary

Carboxypeptidase (CPase) in the endosperm of castor bean (Ricinus communis
L.) showed high activity at day 4 and 7 on germination. '

From the behavior of CPases on CM-cellulose column chromatography, the
early stage CPases, which appeared before 4 day germination, were different from
the later stage CPases which appeared after 6 day. Probably the former arised
from ungerminated seeds and the latter was synthesized during the germination.

The early stage endosperm of small grain castor bean contained three species
of CPases, contrary to this, these of large grain contained only one species.

With respect to the small grain castor bean, the changes of both percentage of
germination and CPase activity during the germination did not observed even after
one year storage. In the case of old large grain castor bean, the decrease in early
stage CPase activity was associated with the decline of percentage of germination.
The evidence suggested that the early stage CPase plays the important role for
early stage of germination.

The early stage CPase had optimum pH at 5.0 and molecular weight of
110,000. The substrate specificity was carboxypeptidase A type.



