MAEYEH E+AM

ks oK P # HU ] 7 SR AR e 1 ke 1 s 7 2 T 4%

(3] =

FRAEBM TR AMEEN, ATV EIVLERES, R@A
BETHOBY, FREAVE TELETEREGT S ELHFMK, R T aaen
wHE, TRERMEOLEFNRE, TIRETELMEMRGES, FFg T
BHEGEASTHORE, Mg aBdri, MREBMBIEFEATESERT
, AV ENEBEMAABRETELMZRPIA, 22T AERmBEoLEEY
B, BREEESEHE,THHER,

AEKAEHM, THRESAGHEABEOESSRYS, 19 C, EHSEEN
MENGHERMES, @ C, EHBEHMATH IRAEREBR, RELR
B &8 B AR ER R AT ARG PRI, ERBES T EHTHREMER
Hat B BB A SRS SR AR B CE DB E Rmpiy, AER
Bt AMmBANSH, EERBTMMEBBBEISSFA M mBET, RAYEF

REREC =8+ A

M-S A A R R,

i

A W8 P 2 A TR e I ERL A iR Ao B R R
YA GlMFERS RS R, MENERT
My HE R A — B 4 T BV IR HE B
KRHIZH ( Roche 1950) , F#E A HE W 8 f 0
MBI REE ( EC3, 1, 3,2 ), KW
HEBEEMMRERS pH 5E pH 6omFHEY LR
W EwET - BHREMETER, BN
SHMEE BHOBRVERL FRBRTEYE o PR BE AR BRRE
BRI L A A B BB S ~ B H® ( nu-
cleotide ) MBS ~ o RIARE, MM R
( inorganic pyrophosphate )k%"‘}:( Singer
1948 ) o HEATE 7 B B0 A S BA D AUBHE
A, BUEMRb a8 EENMEE (Tamura

il

* 15 MR I A
* UHIS A BN A B R RR

EFAL1982 ),

% E8 ( eukaryotic organism ) HSHAR
HAERBEMBEND T, KSHNRERESE
ARG F sk, (HEEBEHERPEREYR (iso-
zyme ) o B NIERR SRS GRS ~ o
AN AR R B R 4 DL KB A M 41k b B
RO ( Markert 1975 Do MR 1 65 MR B AV —PE
BR, SEARESE R vk E A R BB T Ao
L, & 2000 E B R X BB E RS B s (L,
DREEENAREE, EAKTERRELENR
BEEEEOERAR, HEREFiHZmima
WIDRERE RS, A BB ERR ML S R DAL
BHRE . AXHENFERBME, BETX
A7 5 01 $01 - SE A e 4 T P N RS M RIS 943 6 R
0o



50 WA

MEE A E

— ~ MR PR ROR H R A B

BT — A kR E T R %R
BRgt, MFELUS XREEBMZE 15 458,
WA MRSE, REEUREBKREERES ., REBHET
PR G AR IEG EE, BN 25°C ~ SR
EEF54,600 Lux A R riis . BREAHNEIS
B, BEALARBEAN/IRETER,

PRI TR ERAP RN TR, oK
R~ TERS T, F—E8rFERER.
ALy ) B S S AR R, EINA R (0.05
M Tris/HCI pH7.5 ) #8&%H 107°M HER
5 107°M M REERIREZ . KO EK
EEE, 5 25°C A RBET,
T~ FEEHR I R BRI

WA Y9 T3 300 n A e S 4 = TRk
Biedi ( 0.05M Tris/HC1 pH7.5), Lk
Polytron &3#ITHM, £ 4°C, 9,000xg
BED 15 8k, WM B WS H) 2K o

B RIR O A A ] RE P p R, B30 %
FIBURIGERE , P 4°CIRIE PR 10 4 &Ll i
564, BEL9,000 x gl , BREWLHE . 15T
B 175 U P AT DA o B, B S 50 0 WY
FFITREE G, BEO ISR . N & ik K
LI FT Btk k@ 4°C TRk EHTo
FEHTE O E KB, Motk L7 i B0 Beadin
HEAR K o
EaBEERkAES

Tl 7 % S I 12 8 2 AR 4 Davis(1965)
WS BEEL , 1 12 % PIRECEE I vk H A0 §i
% ( Tong A 1983 ) Frile, ik T B
PR ERE R BEER IS 2, BRIMASH0.1%
fast black X sodium naphthyl acid phosph-
ate.Z 0.05M sodium acetate #£# % pH
5.0 ( Shaw fllPrasad 1970) , R5E22E%
B,
U~ AN A RN I P O

iy EC A P P 25 4o R 10 BFF I o 2 (B K Naga -
hashi f1Hiraike ( 1982) iR MBI 5. THEE

HEK

W &% 0.6MAEESE ~ 1 mM Dithiothreitol
1 mM EDTA % 30mM Tris /HCl #&#i
pH7.5 , AEEFEREIE B ACSLEI 211 S canda -
lios % A ( 1980 ) Fiaf ; 7 14 ZETHEELE N
KR MA 1.52ZF~60% ;5 1.5%H ~ 50%:;
3ZHA43% 5 3%F~ 35% K 1.5%T
30% MESER W, W 50 T EMEE R EIN D,
A 8 ZEFAWEEW, MBIz, 2
FLEEREIE . RELMEMAEIE, MK 4°C
TFTLA500 rpm BEL 5 208, Motk Big ik, Bk
H0 bR N O D0TE Y FERE IR i A LI, DA
SW rotor Z 4°CF ~ 25,000 rpm g 47
W, B MR BT LUS RS, I &y
R, MBS 280 nm K FRIREROG
B, REHEKSE, MEWD—-E,
A BREM: KO E P EE -

P P4 B 19 RO 1 O BUE 2 K Bergmeyer
( 1963 ) B, Llp-nitrophenyl phospnatefs
RHE, 3EAMKMEE W S 3 mM p-nitro-
phenyl phosphate~ 1 mM EDTA X 0.1M
sodium acetate fEEW pH5.0 o ZIWA0.05
SRR, B 30°C KB IFE- 1 &6,
BIIA 27 0.05M sodium carbonate Lirh
- RIE, R A 400 nm R THRIERCE , 1
155 P4 e B 2 1 R g el g s, 2 S
SY SEN BEEOTEME RO AR A o RS M AL
(unit ) = A,y X 1000 1.624 x 10 *min,

4 1 5 YO B B 4 B, {HAE 30°C K
TEH 1 o3 g%, DUHRHEB K 0. 9ETHMA 2.1
EFESEE ( —10 10 % ascorbate M5
0.42 9% ammonium molydbate ) JEE A& # B
ER 30°C KBFIEH 30 48, mEE 820 nm
WETHEERCE ( Ames 1966 ) o

fBIEFR ( catalase ) G HIE & 4N Chance
FiMaehly( 1955 ) B HE:, 3 ZHANREBK
% 0.06% BwEASE ~ 0.02M potassium
phosphate W pH7.0 , RIMAO0.04 E£H
MBS AR S, WA X7E 240 nm R T
SUER RO B (oMbt

EGIF =R ( KY —ATPase ) IGfE
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% ( Leonard #1Vanderwoude 1976) : 1.5
B RERWE 3mM ATP ~ 30mM Tris,/”
HClg®E® pH7.5 ~ 3 mM magnesium su-
Ifate ~ 50mM potassium chloride, BJIAER
VW% 30°C 1R 2 o, RETIERBBEN
58,

W3 C S {Ll ( cytochrome ¢ oxi-
dase) WTEMERIE ( Smith 1955 ) : 4 so-
dium ascorbate 2 BEMneERC, BFIH
Sephadex G-25 43 EEBR K28RV ascorbate
s iR ek C 0. 1ZRM0.85 2
F90.1M phosphate W pH6.5RAHE,
A 0.05 ZEFERF K% XA 550 nm R T
SO R 3K C g A LS,

NADH - #ifuta X CBEE ( NADH-cyto-
chrome c reductase ) BTEM:HIE ( Leonard

0393t A

o i |
G -/\v 0333} 4161
< 'O s .
“— % ! i
O) ‘é 0273+ 1146
£ 3 - :
Z 9 - :
8] 0213} 113
I J ]

= |

_C | m

& ois3) s

O I ]

£

& L

0093} J101

DayS

HA1973 ) RIEBKE 1.66mM
cyanide ~ 0.03mM HMffIEFEC ~ 50mM
phosphate ##Ww pH7.5 ~ 0.1mM NADH,
A B IR E R 25°C KBfEH, WA 550
mM 3 & F HIE TG B SO A

B AMEE B EER Lowry £A (1951)
R5 s MBI ERAFRBIRERE,

S S E YR AT B 1S Rt B MR AR O T
T i 5 T P 5 i O S B 178 ( Roche
1950 ) . fEEFERMIZE HEE K= REAmA4
BEER R TENE, —HEFEAK, TIE BN EEN
LREZYHNOEERS, RMMBE THENES
(B—A ), XRYH TERNEEY BB S
RERAEENSE, RMEBEAFESFES

sodium

£
7 £ | ®
O L_-O—'
2 Q_D 62+
© > T QO
3 5 9w -
%, -~ £ :
o §._ E SOF
S < S "
S, e .
38F
5(1 B
-Q_ ‘-06 i
e}
C 26}
S
- L
C
O L.
O 14

Bi—  Gh AT 7T THY T3 AR v B RS RTE M RSB O B RZB .
A, EEMBEBEEE . (O) BXBHE, (o) BE/ERHHE.
B. WEHELESR. (O) FtWim, (o) BEERDE.



52 RE%
NAEHERESE (B—B ), #ETERER
SEFF A2 50 T HE M L R AR A BT, TR B
TR MR RIS YRR 7, IEEME BRI, Tah

JCRIBURBRE A, 55 A K )i T 5 A e v Bk i
EEAR S, ARERMBhIatEnes 2w
BERM, ARG FERTELEAEES
B, CIPRERWEL AR, RS FESRS
T RSB ARS—, KRS HaNAS
SEFG IR , MAERR EBZBESEZL,
155 FA B 3 B2 IR 8 55 2 1 AL A P 0 S B

( inorganic phosphate pool ) ¥y i, KK
RRBRERB LB IIR %, DUHE A b 5%
iy g,

BN T IEM & 5 BRI E, W ERR
HRAMEBE R BB, RN B eE
VKR o T HE M) ZE RO b B A7 706 0 5 T SR
B (= ) o RE=XKIEAKWYH BEH
M, C, HEESME RS, C, RC,ikES%
AR AREE, HEeagRREESC,
FHHEM, B C, EME IS SR SR,

EN=ES

e R w0l A
KRB 7 I S ) R R
SERLN AU L 7 % 2 4R I e
15/INRE B0 52 (0f LR Fide 8 LY ARHb 47 (Y9 K o

~——origin

& —

15MA it

R U BV B B A R AR BTG BUBA R FIEMLIE 1%
mercaptoethanol 2 0.05M Tris /HC1 pH7.5 iAo, JH M 5 ik
BE BRE o
P-nitrophenylphosphate 1.368+=0.011
Glucose- ] -phosphate 1.344+0.011
Glucose-6-phosphate 1.056 % 0.028
Guanosine 5’ -monophosphate 1.04 *£06.043
Adenosine monophosphate (Adenylic acid ) 1.024 £ 0.09
Adenosine 5 - triphosphate 2.512+0.156
Fructose-1,6-diphosphate 1.12 £0.02
Cytidine 5’ -monophospha te 0.96 +0.021
Uridine 5’ -monophosphate 0.88 +0.021
Uridine 5’-diphosphate 1.79 £ 0.059
Uridine 5’-triphosphate 2.512+0.009
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B 7K DU B 5 o

P 1 o R 0 S S TV B 1 Bk &5 B O K BB 2 B
We— BTN 5 ZAMEEINATP ~ UTP K K
WE I &, WK R r HOHE SOHERT 3%, 3 BRRE A BE T
B, FEeG Wk in AMP ~ GMP K fRBEH
HELE WA FT (Y o K i — R R TR I
P AN R 1 v, HUR T3 MR BENE (e
SimT A S IR AL A S SRR, T
T B B A<t B & X ( gluconeogenesis ) A
B BRI A o £ = IR KAFThEE,
HIAT Bhs M ATP ~ ADP [El6E B8V % 5 S
MIZhRE . MePEEREEIGM S HE BE , & 5 °CHR
G 9 & 12 H ( Singer 1948 ) , F3
B ERYERS A R B, F4°CIRIE T ENEE
24 /PERENIEAS R, (HAN R FER 25°C , H
IEMER M ABES G (M=) o 12 /NFRAE
T s B AR TN RS . B EAENE R INA
1 % mercaptoethanol , HiE FEEGTE M 001895

REIEAC . IE#s REURE TGS & B W 65 i i
TG, HR T AR EE N IEA,
mercaptoethanol WOAFZE nJ (45 oY [H] 5 HbRE (K
TELRR o BRI EERTE RN MHEYE o, ]
TEFE vk & BB E 6 KERB IR (@),
EERTERIZ PEE, & 2B ERIEEEERE,
ALHEC, HEHEOE SR, HFENES S
5 mM dithiothreitol, HIfImercaptoethanol
— IR E TS e F . & 30% 3
50 % Wit B BmE, gRAKISH C,
B C, BEMENE, HC, ~ C, ~C, BEEK
BIHEZE, EBEMETNREEBNAZBAER
FEMELFER, FREBEME+FE % dithioth-
reitol, HUZE(KIR T RG WoasiEtEERHA, W
e R T EMEW S, dithithreitol FAF7E AIHER IR
BN FROTELIE .2 24l 3588 R B AR
I M, KSR ER LM JE R P InA
dithiothreiol <EAS €& B AFTENL S

R
:\
'©
MU Bt
x| 3
~|V 059
CW
- -
—
o & o
-
£
£ a .
> 8 05 %
U £
< O
O 03
O
g
01t
0 VN 1 1 A 1 1 A 1 1 L L A 1 il y'e "3 1 1 A 1 1 L L
1 2 4 6 8 10 12 14 16 13 20 23
Hours
B = e R A A T M 2 e TR AR FIEMDIA | %mercaptoethanol

H LS Z TR RE . BRI, —fET 25°C, —®i24C , REERH

HOHE A T 10 W AgiEiPE. O, O & fimercaptoethanol , O,

£ 25°C . 0, O£B4Co

eI RE s O, @



54 RE% HHRX

O ——— ‘
hrs 11 Ry LT RT LT RT ,L?T)Tfra'.r

B RERBREMNEEBBERERZ 2B BAKTFER
LI& @ A4 5mA dithiothreitol P2 XL, 4
SR YA 25°C B 4°C 12 /W%, @it 9. LT
% 4°C, RT % 25°C ,a.s % 30-50 % bt BE B S4B #k o

0373} -

. -]
(unit x10™)
Scu )

0293

0.213 ¢+

ACthlty of
Acid PhOSphatascz

0133 -

T4 5 6 3 4 5 6
Days DayS

o ARBOEHERFERBUSEIEZ 2 2. O, ¢ 23R ERR BN KA
Q- MELM FHHEEM; O, M E o FIEEHR .

FMam G BURRS R I mg T, HHREM 9. BRI AR BT ke A s
a5y HFE T TR MO BEVEBS M RTEYE (18 MR E S BEAARIEE TR (55 9A7R),
) o MRS HRMERRELBEEROME HUNEMBEERRANRETIEETERMERT
M, TS FRIEHEE R B AS A KL Bk, RM T HOEE R L AR s 2
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(F\
)
=<
=
c
E A B
S ourst -
d ! I
= @ 0139
5 @ 0139t I
ot i I
= 8 oo9s} :
> £ : -
T & oosol !
< 4 i i
g o009t .
O P - A
1 2 3 4 5 6
Days

BN A SR o T A EEE O PR I
WORE o HEAE 30 fH, SPRHL. AR EER (e ) s & 107M FHREZ
S (O) 5 & 107°M Ml sRFZREE () o T8 e RTER &2 e M
BE PEo
A. BREFER, B. 2R FER.

bl DABE RS B 2R AR M oy 1) B M R LA a.s
& 30-50 % shn i iy s Coe RYIFERM » Py > P2
Py B L.S 4¥8I55 1,000 X g ~ 6,000 X g ~ 22,000 X
g BT T 097 B R %10 i o 3,6 KM= REBAK
Wi -8,



56 RE%
R mH R oE & B E R MERTE M X B R
|EE R, (B0 TERABMRSRERRBEN .
EFHREZVETERBES BNEEIRER/), H
S TS 1 Y (12 3 A R B SRR K R I B S R I,
B EFEREYETORBET &5 W%
KRR, Lousihngs, BtEmER
BE2 M. shhnd HRTRAIRAEN, FREMseE
FHPE 7K SRR & BB K ( Cohen filPaleg

E4= S

1967 , Paleg 1960 , Paleg %A 1964 ) .
FIHEM L TR ST 3750 S0 A3 S E L,
HERS T MR B RLYERS M, AT B
hE& AHE HREMO UK, WTRE (i My
ESHIR (BN A ) o & R RVSERS 758 et
B BB RN E %, TS H Rl M s
SRAINHILL R e R (8IS B ) o kS B ROR
FVE BT AR AE - M e M B PV I F10 B M, (KL IR I S A

N Lo
o~ — ™ —
O 0 Qo
';"18” O =T
c o C
£ | EEs
£ I 25
) S
J 10 KW
~ Q<
< =6
< o8f Qo
AR =
= 06} %gz,
g i Z 5
IS]
% 0.4F "60‘:2
T =
1 02} =
. q =
8 0 g 0
A < 0 10 20
(\f\
O A
< J
O
uw
(Vo)
I
>
0
s
- 2
>
° o
=2
> E
5 2
< £
O
b
>
(&

184 2
8 3
>
N
o
)
) =) ) 760.1
% &
) =
—~ Z
S S
{100 > 100 >
pojist 2
w3 < e =
1" 3 - &
xe] O
> ife) =
{so = lso =,
U
0 Jg P
e
-~ Qa ,‘g
2 a 0
70 ——J

Fraction MNumber

BB\ BE R BB ITT K M A R S B AR AR M o WUSE IR A KU BTN
> B KAR R A M R R AT L, B TR R, R R AR BB E R Ko
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FXFEGRABE—FBEMsWEHEK, AnEH
T2 B A 53 54 SRR T (M A R e o)

Hi#E Nagahashi FilHiraike ( 1982 ) fif/H
B, DA A E O 0 K e OB ) T HE I 1 71
FIARBFS 5 1,000 x g #0543 SEMITRERY
T MR D R RN ER, 6,000
X g, 20 43 TR BEE N AR S RS (mi-
crobody ) o 22,000 x g 2045 8irm S mE
4y ( microsomal fraction ) %9 F#% ¥ HI
BHIMEE ( cytosol ) , WEEKEBARENM
I, N BARIHb ] B et of M B R E
W, TPE M it sk Hae C, M C B
B (lEl ) o MBI = K MR K Bt
G4, R L TR 4 BRVENE DI R KB
fr, MBS HIRE = RKOETRE RS, BE
55 B B BGE P 4 O PR HE M RPN RO AR AE (L 8, TTGE
FATRSE 3% 15 B Oork LA o B 5 M RIS 45 IS
FEREIN B ME LR o A IR, MIEERTGtES h R
BRI AUBE B3, /N0 RS o Lh BT
PERPE RS TS U EEGE o NADH - T 5 5% s
K KY— ATPase HI%r 5 B2 B MY B SR o
€ S5 AL BTG i BE B AR At . RS
EERb Mg 0950 o, T HE T A5 20 Al 5 40 4 JRE B
BRI, PRI 5 s MR M o0, T
UM EFERNRBEES, maL BmE
VERLE PRV B KO e res 3, W] L R T s g
P I A I R 20 BT R 1 M PR I R B s BE o

&t M

PRtk AR e i 1 B s — Ve B SR o TSR E
# L p-nitrophenyl phosphate f552 &, ‘&5 JLHk tf
B Y7 K 2 @ B p-nitrophenol T FERS M %5 K
R BHE R IE ( Bergmeyer 1963 ) . BT 8
LG KM AR B L & W KR Dh e,
(Ames 1966 ), NEWMYHBELREER
B, HBAEBEmMmA/ PRGSO, &
5T REEEEAE AR, Wik, S&E SR
TR B H, THEIEME K e 4 BB ERE
PEGIEME A L, IR M B E—tE, gtiniEsE

S b ( peroxidase ) ~ /g ( esterase ) —
B, AR MM PR ARE 1E R i S T AE B
TEK B IOMS — T, IO P (RS
BB, i, #EK 2 0 i il Ak 50 B
H IR B e, JC R BRI EE IR T A A B
SEE R TR EM

FOK BB eI B TE AL AR HY, R AR
PRI T SRS IWERE B s
TR, HIERH =G5 ( scanda-
lios 1968 ) o FHEM AR 0 B 96 M & B A 1 ot
WM, M TR A THI R iE 5 (DI
ST B EVURES, &R BN EEKA
B FTHLE o SLANIRI AT S0 65 1 S R M, B M
SR 4ASN3A2B 2A2B~ 1A3B N
4 B, QMG TEW R, &SR e
ZHKA ~ B ~a ~ bR, A~ BRESK
TLMHEME, Ma ~bHIEG, E2, &HEE
MW 2a ~ 2A~AB~ 2B~ 2b, R0
FREER Y B EBBROBIZE/EE, HaC,~C,~
C, ZEBAERNER, BLHE Rk EZE
P ARE , M, C, RIC,MpkEr2Episa C,
MC, MZERABERER, WIS R M
VERZAIE R B2 AT 3 U ML o 15 8 RO &
HIE B FEVERS e s R A5 o) T 5
Kig B ( Jacobs M1 Schwind 1975) o A -
U PT EH GRS T 5 AR 10 A v B v I ) RS I ) T

MR YR 153 % 1 R 4% ( proteolytic
), BETE AL A B B A AT
MR 2 Bl th A~ 4> ( Neurath Fiwalsh 1976),
NIl S LM ( pyruvate oxidase ) [WIEME &5
Fl 157 BT R SRS A ( Russell % A 1977)
BE— BT SR IA R M T
BRI RS, AT S B AR TEYER O AN
FH -4 FRO S5, TR SBEAIE FHAE 11, Med:
ORI A B U T I8 S TR o S R T 8
EIIE R B T E B 2 BB AL SR BT s R, M
ARERR AR T R ATy, BiS i wRis
R BRI M. AN S, &%
B PR g KR F RO IR IE 222 B W 5 (1)K ARSI

enzyme system
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EN B #Ju futile cycle Efrm—EBY, F{HAEES
BRI RIRE B, AREDAE IR B Er s At
B stryer 1981 ) o FRVEBAEEBN 24742 A
MR, MA T B IE A A BEThEE . (R
0 e st Ak & P S DR R, ofE K
B35 HeAk, &Y A5 VIR BE MR B . L AT T
PAI I A9 T e % 0 B s S5 5 BT R 53 R R 075 I
EN, WREH IR WENRR ., MBI, B
&ﬁ%ﬁ%ﬁﬁ@%ﬁ%@#%%&@

B R T IR U R RN B,
BEREDA ZUMEL 73 i ~ iRR, RULHE MBS o
?*%ﬁ%ﬁ%u%#ﬁﬁﬁ%%%oﬁﬁﬁﬁ
bl 7oA M kb 2 80 s A TS LB R
“#54, ﬁﬁ%ﬁ%ﬂ%%“ HAEHHNEE
W, T EM RN LTS, R ETE . KA
ﬁ?%%$ﬁ;%@\,mA%%ﬁE¥EmE
% ( Briggs 1963 ) & Bt e#H EE
PO S X5 W ( Paleg 1960 , Paleg %
A 1964 ) o 5 H FRMEH v E 5 B i
10~° £ 10-°M ( Chandra FlDuynstee 1968 ),
KT S A R T B R M R, AR S HLEEHY
W, MRS, & BRI mruR
B KRR et (v Bt (ki v L 7 40 190 st 8
( phytin) [9ZHHE ( Bailey$ A 1976 ), Tk
F AT e e AR A Ml b, IR BRI
B, WAL TSRl i 1 KA P 1 S BRI
ﬁﬁohmeMﬂﬁMfU&%W%MMﬁﬁo
WYL RIIEL, & RRS g Em
4kOW%mmwﬂ%k,Mﬁ%&ﬁmmmw
PAWE i A m A fG a1 N s 8 o Al ) 24 38 hE
ADNA G, M%mmﬂymw%,ﬁ@%
fro i 82 A7 (e HEMIZH 2 ( Varner FiHo 19761,
H 5y 54 SR BE R G vy T M R E R
HEFFRLGRIAN T BRI E BB E%ﬁm%%
., mma%ﬁmﬁw&m‘v¢&&@ E
TR EETT, T IERAEBE TR,

ZE 3Rk

1. Amer B. 1966. Assay of inorganic

phosphate , total phosphate and pho-

sphatases. In "Methods in Enzymo-
logy " Vol VIII (S.P. Colowick.,
N.O. Kaplan , eds.) Acad.Prcss,
New York , pp. 115-118.
Bailey , K.M., 1.D.J. Phillips.,and
D. Pitt. 1976. Effects of gibbere-

1lic acid on the activation ,

and

synthcsis,
and release of acid phosphatase in
barley seed. J. Exp. Bot. 27:324-
336.
Bergmyer , H. U.

tion in serum with p-nitrophenyl pho-

1963. Determina-

in “ Methods of enzymatic
H. U. ed.

sphate.
analysis”, Bergmeyer ,
pp 783-784.
Briggs , D.E. 1963. Biochemistry
of barley germination action of gi-
bberellic acid on barley endosperm.
J. Inst. Brewing 69:13-19.
Chandra , G.R., and E.E. Duynstee.
1968. Hormonal regulation of nucleic
acid metabolism in aleurone cells. In
"Biochemistry and Physiology of Plant
Growth” (F. Wightman., and G.
Setterfield , ) pp. 7814-7903.
B., and A.C. Machly. 1955.
In "Methods in Enzymology " Vol. Il
(S.P. Colowick., and N.O. Kaplan ,
eds) Acad. Press, New York , pp.
764-775.
Cohen , D.,

eds.

Chance ,

1967 .
Physiological effects of gibberellic

and L.G. Paleg.

acid. X. The release of gibberellin-

like substances by germinating barley

embryos. Plant Physiol. 42:1288-
1296.
Jacobs , M. and F. Schwind 1975.

Biochemical genetics of Arabidopsis
acid phsphatases: Polymorphism,

tissue expression , and genetice of



10.

11.

12.

13.

14.

15.

16.

ook i % IR 0 A e vk o B R TS M 2 IR 59

Ap,, Ap. and Aps loci. in "Isozymes
IV : Genetics and evolution’, Markert,
C.L. ed. Acad. Press, New York ,
San Francisco, London, pp. 349-
369.
Leonard , and T.
1973 . Membrane-bound

adenosine triphosphatase activities

R.T., D. Hansen.,
K. Hodges.

of oat roots. Plant Physiol. 51:

749-754.
Leonard. R.T., and W.J. Vander-
woude. 1976. Isolation of plasma

membrances from corn roots by
sucrose density dessity gradient
centrifugation. Plant Physiol. 57:
105-114.

O.H., W.]J. Rosebrough.,
A.L. Farr., and R.]J. Randall.
1951. Protein measurement with
the folin-phenol reagent. J. Biol.
Chem. 193:265-275.

Markert , C.L. 1975. Biology of

isozymes. in "Isozymes [

Lowry ,

: Molecu-
C.L. ed.

San Fra-

lar structure " Markert ,
New York ,
London, pp. 1-9.
Nagahashi, J., and K. Hiraike. 1982.

Acad. Press ,

ncisco ,

Eftects of centrifugation time on
the sedimentation of plant organelles.
Plant Physiol. 69:546-548.
Neurath , H., and K.A. Walsh. 1976.
Role of proteolytic enzymes in bio-
logical regulation. Proc. Natl. Acad.
Sci. USA. 73:3825-3832.

L.G. 1960. Physiological

effects of gibberellic acid. I. On

Paleg ,

carbohydrate metabolism and amylase
activity of barley endosperm. Plant
Physiol. 35:293-299.

Paleg, L.G., D. Aspinall., B.G.

17.

18.

19.

21.

22.

23.

24.

and P.B. Nicholus. 1964.

Physiological effects of gibberellic

Coombe.,

acid. VI. Other gibberelline in three
test systems. Plant Physiol. 39:
286-290.

Roche , 1950. Phosphatase. In
"The Enzymes"” Vol. I. ( J.B. Su-

mmer. eds. ) Acad. Press , New

York, pp. 473-510.
Russell, P., L.P. Hager., and R.B.
Genuis. 1977. Characterzation of

the proteolytic activation of pyru-
vate oxidase. J. Biol. Chem. 252:
7877-7887 .

Scandalios, J.G., W.F. Tong., and
1980.

third gene locus coding for a tissue-

D.G. Roupalias. Catsy , a
specific catalse in maize: geneties,
intracellular location. and some bi-
ochemical properties, Molec. Gen.
Genet. 179:33-41.

Scandalios, J.G. 1968. Genetic
control of multiple molecular forms
of catalase in maize. Ann. N.Y.
Acad. Sci. 151:274-293.

Shaw, C.R., and R. Prasad. [970.
Starch gel electrophoresis of enzymes-
A compilation of Recipes. Biochemi -
cal Genetics 4:297-320.

Singer, T.P. 1948. On the mecha-
nism of enzyme inhibition by sulhydryl
174:11.
1955. Spectrophotometric

reagents J. Biol. Chem.
Smith, L.
assay of cytochrome ¢ oxidase. In
"Methods of Biochemical Analysis”
Vol. II (D. Glick, ed. ) New York
Interscience Inc. pp. 427-434.
Stryer, L. 1981. Biochemistry.
2nd ed., Freeman & Co.,
ncisco, pp. 351-352.

San. Fra-



60 RAZ Bk

25. Tamura, T., T. Minamikawa., and guchi., and K. Nakai. 1974. Studies
T. Koshiba. 1982. Acid phosphatase on violet-colored acid phosphatase of
in cotyledons of germinating Vigna sweet potato II. Enzymatic properties
mungo seeds. Plant & Cell Physiol. and amino acid composition. J. Bio-
23(1):155-159. chem. 75:639-649.

26. Tong, W.F., S.W. Lin, and J.H. 28. Varner, J.E., and D.T.H. Ho. 1976.
Shiau 1983. Peroxidase and [AA hormones. In ”Plant Biochemistry”
cxidase in rice seedllings: Effect of (J. Bonner, and J.E. Varner,
light and growth regulators. Biol. eds. ) 3rd ed. Academic Press,
Buli. NTNU 18,57-67. New York. pp. 714-765.

27. Uehara, K., S. Fujimota., T. Tani-

Study on the Activity of Acid Phosphatase

in the Scutellum of developing Maize Seedlings.

WuJen-Yngand Wu-Fu Tong

Abstract

The physiological role of acid phosphatase in the scutellum of developing maize seed-
lings was investigated. From third day of the germination activity of acid phosphatase
in the scutell um declined slowly with grown of seedling, and the soluble protein content
decreased sharply at sixth-day scutellum which indicated the beginning of tissue senesce-
nce.

Both enzyme activity and soluble protein content were increased after the seedlings
had been treated with 10~ °M gibberellin or 10°*M benzyl adenine. Only a minor fraction
of enzyme activity could be observed in the incubated medium of isolated scutellum. The
release of enzyme from scutellum could not be affected by addition of either gibberellin
or benzyl adenine.

Five isozymes of acid phosphatase were observed during development of seedling.
Activity of C, isozyme increased obviously with grown of seedling, while the activity of
C, isozym maintained the same through the developmental stages. The result of subce-
liular fractionation by discontinuous sucrose gradient centrifugation indicates that most
activities of acid phosphatase locate in the cytosol, only a minor fraction of activity

associates with endoplasmic reticulum and plasma membrane.



