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A FPractionation Study of diastic Enzymes in Mold.

Fractionation and purification of a-Amylase, saccharogenic

Amylases and Maltase from Takadiastase, and Multiplicity

of saccharogenic Amylases

Shiro SuGaAwARA, Yukihiko NAKAMURA
and Tokuji SHIMOMURA

FRIRB DBAEBSRICEI L Tl < & 0 2505
W SRR TRRBIE E U THB B L 51
eV, TOWHE, ERBESESRECRHESNODOH
Do

a-amylase 1Z B L T 1% Underkofler and Roy?,
Fischer and Mantmollin® K¢ Takadiastase & ¥ i
i - FEEOMAEY L ORISR TV,

BEALBL amylase |3 B T % glucose & L TorfiR
T %HT f-amylase LR LD TH D05, ZOBFHEI

amyloglucosidase®® 0D

» gluc-amylase®™, y-amylase®,
Taka-amylase BY, saccharogenic amylase 25020
ZCHPERE X, BEHERIMIRE—~RCE 2T
%, BAFEY RUMHAMIZ I vERLEIR T35,
B{bB amylase 3RS ORI FLVENDH Y,
BEAFIZ L R, Delemar % & Asp. niger BTk
FExnsE&l, LHPL Asp. awammori & ¥ deb-
ranching activity D&\ 0D % BT HE{LA amylase
[rgnaelials, vl N UY oM

maltase (DT, FE{LA] amylase 7% maltase i&
HEH T 5 A THIRBEICR 2 E2 M T h o7 s

* o JbHRE KRR AR A S R

BEZALBR S A1 Asp. niger £V, FEZH Ekiy®
JeUF Takadiastase™ J Y maltase ##ERIRICHEEEL
T amylase YEF®D 7o\ maltase DFETERE L7z,
Z D maltase (3 FIRNAPEMA % L a-heteroglucoside
& Y alcohol F II A~ glucosyl # % 1LY, X
maltose IZVEA LT a-1, 6-5E&% e 2EOA ) T
FEEERPYT 2 E THAA amylase O maltase &
MERDLDTHB,

RO < FRIRBFLBER RIIR A S 2 2 gD
TV B 5 703 BELIR amylase O ZJRHZDWTh
ZLOBERH Y, Tl XEEE S EKBe Taka-
diastase & ¥ a-glucosidase D434k 12 BB L T Hiic @
maltase BIIMD a-glucosidase DIFEN FIEINS &
ST D7z, FZ TN BELEERRDOBBIZH Y
RRBSROLDOGEEE B & ¥, MiOESRL —HH
WZSE D U < ke T RMBIca 31 L T < ik
B EDLER KL, T2 a-amylase, ¥V amy-
lase BU* maltase D53 % Bz, XE—HHH
BRNEGESE & RN L THL T EidmE
#, BOtZ LABEROFTHEEE LB,

Bl E D E NS EEE X Takadiastase & ¥k L
TINHBEEDGH RS, —JCOI LI,



ER - R - TR RREEAEED S H, Takadiastase & ¥ a-amylase, ¥k 97
& amylase KU maltase D4 FUFESLN T amylase D% ITTHEICOWT

Z, ZOFLCEERE R 207z, Wb Taka-
diastase T & ¥ a-amylase XU maltase %573
FP RUEEEOOHETHBE L CHEET % 3tz
Bt amylase O—2 (BE{LHL amylase 1 & "FFR)
2187, XIEMK Sy & 0 RIED OB & v pifkn
amylase (II & IEFR) %ﬁj\ﬁ:‘ﬁ L, FIZHBRFR L O HO
RIOWLR amylase (M LPEFR) & kL7, 20D
PR amylase T !X Duolite A ALFNZ L Y Fizd
L EHMT D, YERME LRENCHE CBEEZ 2D
NHHDITHPER, HoEH L amylase EF &
glucosidase TEF & OFF L, BN 34 21EH 12 Bk
I amylase T T M L RHHBDTHDZ EHHEAL
LD, X1 & I WEEERMIAENZE L
EHEZLNDY, EREBRREHNCIL N RERE
AL

AHE 13 Takadiastase J ¥ SRR LESRO 5 30k
B L AL amylase DHICHEIZ DWW T R L7
DTHbHo

EBRMHRUHE

BFARHE S SR SAL X ) B3 S 1/ Takadias-
tase JERIR & i\ /2. Tes MR 13 BEILE amylase
& a-glucosidase DTEHEIZ- DV Tidhis  OEEH R
HHNTz,

B AR, maltose (X THARGL & AV, B-limitdext-
rin (X H# B-amylase & BEEIRN & 0 IEHOHEIC
DB 7>, isomaltose, panose (I FHEZDFHEIZ
X U s maltase & maltose (& & B BEHGAL RIS EEY)
&L TEbD RV,

ESETEMED I E RO« BERE MR DBl
T BB OFEEY & D7z, HHUEL amylase BAL
VT 0.5 ml OEEEHD pH 4.8 (acetate 0.01 M), 45°
15 43 ATk 100 mg X V42K % glucose %
2REH 10ml k9 2ml # DCTERL, & glu-
cose 1mg % 1HAL & L7z, maltase 758 (3 LA
amylase 7% maltose TEEER 4 5726 maltose &
HEBELTLHZENTEYET HY, phenol-a-glucoside
A e BUGE 3D TR S, 7o DI SUREER 4
1R &V 5 B L, ZOHmE0IE E
7o BRI T SB S 7o 0T I, maltase BTG
5ml 1, EFE 0.5ml, #£F 40 mg, pH 4.8 (ace-
tate 0.01 M) & L, 45°60 %% 2ml 2 L D EE IR
7 glucose ® mg & DDOTHITL 7,

XERER

Takadiastase & ¥ FHCEE O 9 FKE 2 KE
(Diagram 1), OMEFHiEE A GUTHEREFRT 5,

Takadiastase HH L Y a-amylase, $E{L%l amy-
lase I. KX maltase D43 K U¥ESEL

Takadiastase 300 g %7k 2,000 ml (22, =5
L, TR & KBRL T EBR O RIFE 2 £ D5
(3,300 mD), Z O IZ 10 % Ca-acetate % Hi-~,
W1 % e L, ET2UBEPELTETERET 2,
E%E (3,500 mD) IZHELE 1L L 600g OEET
mz, ELaEEPIC oL TwRE L, 3,000r.
p.m. T 30 HELHEET 5, = O EE 12 SEBRIC
RELRV, A B & Y ke ok
L, BIRIFTRTEP L I0b, R BEDKIZEEL
(1,150 ml) FAK XL 4 BRENL, w077 VB
IR L 7 FETR (2,600 ml) 12 4% rivanol
WE ¥ 50ml hnz (EH®OD a-amylase-rivanol com-
plex DOyLIE 3 A LAIH HE) 41 5 ik 0%
HMekEd A, BT EIZ 4% rivanol 2 ILEBO&E
L7 72 % Tz (9 200 mD & L8R L T8
HILh i it a-amylase O IC fiva, kBT
caolin #7 150g #/mz 30 4r#eEL, BFED rivanol
P RERE S L O, B5h 5 HEAOBHER
(2,750 ml) (ZHEZE % 1,000 ml 12X L 600 g DEIET
Nz 24 EERRESREEIC L OB AED, FACH
L, 3EMBIL (tu 7y BUIEHZE), Bk
(330mb) % 30° THRIEWRLE 75ml 2 LT o
% HHD Me llvaine fEEHK (pH 3.8) T HRL,
Dowex 50-2 (3x20cm) THi{LE amylase & mal-
tase 12503 A, Dowex 50-2 13T pH 3.8 DO
CIRBK Tz Lcb DR HV 3,

a-amylase RS a-amylase O k5L S
{EIZATRD rivanol LI 2 56 THRHEEY OH B X
D72, BIH rivanol thi % 0.5M acetate (pH 5.0)
300 ml {Z¥EE, caolin #7 100g -5-0 2 [mFEAn 10~20
TRFEL rivanol ¥R, BONh 2 FEW KL KE
L, Z#IZH acetone & 1.5 (EBEML AT 5708
B AN BT EE TR 1 % Ca-acetate 200 ml 123
8, REMhEs Lo chig, WHTIS acetone ¥
BEBT 2 TR, KETREL, bl BE
BN 727 U ARHUT acetone 3EAIL T, #
WK 35~40 % & L, AT EHEERE R & B
AP TR L7ce R 3 MBS TR RE L




Diagram 1. Takadiastase & ¥ a-amylase, maltase KU EELE amylase I, IT KO Ma~e D550

Takadiastase

KITERE, Tk

Ca-acetate MUz * 2 R EHig

| REEM 60g/100ml

Lo l
h b2 g
FEIT, Vo8 - e (R l JETE 4~6 H, Ca-phosphate /L3
I | Camylase HFY 10% 5 5 &)
= bt N3 pic
f YooS s —LERIN, Ok lCa phosphate W&
. . i % &
b2 & -k A ‘ X
0.5M acetate (pH \ YT A — LR | M/15 KH:PO, < 3 el
5.0) BB, S+ ! % 60g/100ml 75 hr
YTy —RE, # i W
| PPt ’ l E;JF)? Ba-acetate AL
o e HHT, %, pH 3.8 OMecllvaine $&E# TR b
f i Dowex 5022k 37 v< 277 (pH 3.8)
acetone 60 %, H.lT | I l #;%?ﬂa, alcohol 70 %
Al FEL R amylase [ pH 5.0 Ep e
o’ X 5 " 1@ , ATHE, )</~ LB
1 % Ca-acetate IZ &R pH 54 &L szZtase =
acetone 35~40 % | = PﬁjJD 55g/100 ml ) )
¥k iﬁ;'z ﬁ: lalcohol 75 % \ Na2C03 T pH 10~11, VY </ — L&
U s B { l
Bl & [l &% acetone 1 b {ET}? chloroform-gel o - .
J mwa (25 [ KIZE R wo ® £ &
‘ - " lalcohol 60 % } 0.01 M-acetate l i, alcohol 75 %
- )
‘ # #h o amylase lacetone 50 %, HEHZ #% & maltase lgjp 3 E)Mi‘@(ﬁﬁg’ T &
" ik alcohol 50 % & 9 s ##r, 0.05M-acetate
lﬁm‘ﬁéa&é ! (pH 4.8) THRK
l acetone 80 % — l alcohol 50 % acetate B8 0.05M
¥ # & maltase (pH 4.8) T Duolite
A2k b7~ b7
clg}sorlti)[f)orm FHE A l7}(b:f“'ﬁ§@ | Z 7
T & 1 ¥4k amylase I11a, I1Ib, l

1 acetone 78 %

‘ BEALE amylase I ]

’T 0.1M #EECERHR
j FHEAL amylase 11le, 111d, 1le |

86

RTINS

A



B - doi - TH: RRBEEAEZO DY, Takadiastase & ¥ a-amylase, KL
H amylase & U maltase O 7 FHEH G BT amylase @ % U DWW T

99

1K Dowex 50-2 = & 28{%E amylase I & maltase D455l

O—=O0  280mp R B EIE
X —— X BT amylase witk
O0—0 maltase &Mk
}-100 100 1.%
# /7 %
i 2 \ € 0.8l B
oL ~ % feao B R
o RN ] ®
E 5 L 60 X S ,; b 60 06 +
o B P U\ =
2% 2o 0.4b 3
2 ﬁ I 40 Z 2‘; L 40 o I E
&5 i3, 7 .
S g Lo EEP 0.2y
ﬂ ;: [+ ©
%o
(‘/ o\o_o—-a ,o’°’°\° at] ° {gza\ ~9—0—0—0
=X KX R= A==, A= a=o=a—
1 3 5 7 9 11 13 15 17 19 21 23 25 27
T8 2g. DU 1L A Y %R T B, T chloroform AL

AL amylase 1 OFEE—@IRD Mcllvaine 4%
g TR U7z ik (150 ml, pH 3.8) # Dowex
50-2D 7% 7 L@ LUE CIgEECREET 5, 50ml 4
{7 fraction #EEHEEEEM: # RELES ZhOHE
THEEMT D GE1RD, @0 &y (No. 2~
No. 6) 250 ml # £ N-NaOH T pH 5.4 & #HH
L, WiZE%E 100ml &L 15g DEET mz2ET5
T % By EE TR (12,000 r.p.m. 10 47) EIC
BICHE A T 552/100ml & L, Hi & FREELsS
Tk BEOFKCE L, 3 BREEN T 5, Bk
75ml KT 242598 30ml O chloroform &4k
15 piRET A L 25 MR Y ET, < LT
S (110mb) % WAL, JKiw acetone 110
ml BINZAET B EN R LR T kR, LB
Iz acetone xEMML T70 % ¥ & L CE.LABELIE
BrkiziER 25m) BU 1/5 &O chloroform &
Ftiz 15 45370 5 [EEER § M chloroform [EIZA: ¢

(37.5 ml) 1T 3 5RO acetone & HITIINZ LR
K Sml ER L CHOH & FHEED acetone >
Liie LowR L TREFT 5 158,

Maltase DIEHEK %5k $E{Z amylase I D
Dowex 50-2 & ¥ OBEHETH, BEEDO pH % 5.0
&L, 20ml 40D fraction & & D, EHEDHRHT

(REBTIZ No 2~No. 4) OHL HEY, HHATIZ
alecohol Wz T 75% & L (BHZ 1% alcohol &SmAT
2 cellophane f¥rh T iBkE L 7o) &7 B E&E 09
ST LT 3~4 BRISEH, B THHTIIC al-
cohol (75 %) L Ve LD, thiEE 10ml DK
VZ¥E#E L alcohol % E-D0iMZ T 60 % QFEIT)
& U OKEIIZ RE T 70E maltase DR 2 1582,
Z % alcohol JEFE 50 % L ¥ FEHETIEE 2 KoM
EEEE1E D,

RO S BIIIRT HEN, WEFRITBEORE L
BRI L,

8 1% Takadiastase ¥ITW & » LT amylase T DfEHL

o R OB W OB ml| BEA/0.5ml | Bfr/mgeEE| X & %
B o oW 3, 500 9.7 2.6 100.0
5 1[E 3 T 2, 600 7.6 3.0 58.0
92 14 330 18.0 17.0 17.7
Dowex 50-2 /L3 250 17.3 20.0 12.8
EIE WY 150 16.5 25.0 9.9
% 18 chloroform AL¥E 110 13.9 38.0 4.6
acetone 70 % X4 25 30.0 61.0 2.2
#% 2 [ chloroform #LEE 37'.5 14 .4 67.0 1.6




100 e it itk

Taka-maltase

B 2 i

A amylase 1T JO8

e

T'akadiastase
T Oy BEE
Takadiastase @ 25 1 [\HIF ik (3,800 ml) %+t o
77 VBT i L T W LT 46 BB
Do ZDBEDBEY TS [@%e/.4))
Ca-phosphate-gel 12 & %k i S f;\/\ 4
w (13 100 ml) #£H 3L < FE L7 Ca- phor

2 FEME L7
LD z\" s amylase i
LD L

ZigEe L7
TRIZHLT Ca- phosphate gel #9800 g AL 20 44
ENDH, TNw LG

P g amylase (3745 0

; 7JWLL M/15 (NH,): HPOs K
mo m 17k (4, 500 mD) 2
L alcohol 900 ml #*

FRIZERIE L TR

Sl TR 3 Elﬁ%’L,
% (NH4)3HP04 Dt Mol

40°C BUF
Lo/wnwiwj’f

B 2 % 'Takadiastase 7

LT, a-
5L T 2 % rivanol 8 ml % ¥hn,

Frdid a, bR 3%

L, 2% rivanol 20 ml #
YA EMIRDULBD L T B, 7L

L0 LW amylase T X4 &
2 amylase T [X40) 1240804 %,
o RO 2R

et 0.1 M-acetate

(L amylase 1T O

AT JYEIZ T B rivanol B

(pH 4.8) 100 ml ¢

ZIEMEL caolin 3 20g * 2 T
&',QL & H DB R 155
A L,/)/J alecochol 90 ml %7
iAo

1.
ﬁ\'rii'“‘; alcohol J ¥ ¥l
2 Wl B O i 2

52

PR L T2,

‘.,,,;,«ﬂj/f’;’!l amylase T @ Duolite {2
V=T N )T rivanol J Yy
(440 ml) # N-CH;COOH T pH 6.0 » L caohn)L
BT rivanol Bk L TSN A EENE (400 ml) (3

VAL amylase HLfy 15.1 C $lo> D Wik ho ok

PRIZH L 8.8 % T B, X glucosidase (maltase &

T h D7

\/‘5};‘ RIZIA T 35
#1060 % 232 DX AIZERFE L B rivanol vjizatte

X Z)ﬁf'/}ﬂ

R

VS DEEE LA s B EREE b DX R X
ni_ EEZDND, FLT SIS OO0 ERENTME:

THHHD b DT B &2, ROKIELD 5

EEd AT, DTN E BB R
By, (1) Takadiastase HLEWH o MG D45 3 12
Fs— 7o Dowex 50-2 WL i b iag Shiev, (2)
A, 33 % aleohol R S 4L BRZEAAUTIIAIE 72 B
(3) xxjzs
THEE L 72 Ca-phosphate W35 & 0
'n’f_ii ) /JJ\ BT o o e

RSERIC B ER S,

corn starch {30 LWL X170,

9V

Y ik A amylase 1L D@l

% B WooH ml o HAE/0.5ml D G
BT W 13,100 5.3 — 100
Ca-phosphate Tij4L3H 12, 500 4.8 — 88
(NHO@HP(L v 4, 500 8.7 — 57

2 & T 275 18.8 19 7.5
rivanol ¢LE 90 23.4 ; 46 3
23.6 3 45 : 1

50 % alcohol X4 30




B - bR - TR RRERELBEE 0 5 B, Takadiastase Y a-amylase, ¥Efk

2 amylase XU maltase O 5NER I AT amylase D % ITTHEIC DWW T 101
2 3K Duolite A-2 {2 & 2L amylase 1L ©4 5 (I)
O—O 280mp TR BN
X——X phenol-a-glucoside (=37 % i
o——-=0 B B
-4
3
5 img 0.05M ¢—— | —3 0. IM
e 7 0.05
0 : .
P e \
s |= ; i
® 20102 3
5 2 . \ <
+ 4 XX
4 o s s
f 15-7§ -0 +0.03 &
= 53 o—d /-~ X :
2107501 g £
£ ¢ 8
= K X N
£ 5% // , L0.01
= £ 0
)(S/ \K\t_._-_
NF=ES-3
0 5 10 15 20 25 30 35
G RIES

(4) Amberite IRC-50, IR-4 B, TRA-400, diethyl-
amino-ethylcellulose, carboxymethylcellulose & (%
b AR AR,

INHDFERIL a-glucosidase 7EM:IZEET 2R 0 iE
Wk Vi85 3 maltase &3 B7g ARIDOEESE &3Sy
ST, I TREICRET 2 #H 74 R Duolite A-2 %
s e, Z DR 50O EL amylase 7EMEAIEIZHED
MO fraction 297 & H-D amylase 154 & gluco-
sidase FEPEAIE fraction [ZE-DTHEST HHT 5
ZEERRHL, ZOMmEMENSE-ESRICHKETL2HD
Th D EDOEREE AR,

R 1. — B 10 ml & 0.05 M-acetate (pH
4.8) 5ml #fnz, Duolite A-2 (13x140 mm, F&
0.05 M-acetate (pH 4.8) THEHZL7zb D) 2L
TRE LD, 0.05M K 0.1M D acetate #EfE
TEEL 2ml 555 L7, HEEKRIZOE amylase
FOX glucositase 51k & 280 mp VIR B BOLE % I
FLERIZEIXOML 45D peak HEHI, &
fraction 73Ah & 2D WHEEM L IE L TV 5,

EER 2. — R 1. TR SN, EICKR
DOESRR P BT~ ER P EDIHE, F4 KR

L=tn<, BizH L 1 7 DMEREN AT 5 peak
AHEBLL, &8 5 fraction 25 HIZ iz,

¥R 1. YT, 0.05M-acetate (pH 4.8) T
ER L7z 3 #9563 No. 1~No. 5 IR TRIFES N
pH IE 5.6~5.6 & LA L7 Zd Duolite A-2

TREPEND FEIE R L T obDEE 2, &
FERITK T BETOFHEH LT o/, BIbR LR
amylase T fraction 250 ml % 3R TIZ 50 ml F T3
MaL T 2.5 f58 alcohol X Vbl L, &h T sy
BE LA AR L CHB RIS 217, 0.05 M-acetate
(pH 4.8) O%& T MR LTEY & R L TEBREK
45ml 8/, ZhEFEER 1 L[ Duolite A-2 IZ
(3.5x23cm) WEEHYE L No. 1~No .5 %% 50
ml, BUF 25ml 3842 473l L7c (B84 XD, (O
280 mp R ABILE L VEHEL TR 89 % THD
72
E4 Doulite A-2 {Z & L3 amylase
m D455 (IL).a,b,c,d RV e 2%
BMFEERE R TS

e
05M e—|—20.1M
o 0.05 \—»o
0.04 a b c d ¢
0.02
0 0 0 % m 5060

pagilkina

FE4KNIRT a,bc,d R e 2iBFRENEZAETS
peak- TH BN, =D 95 b-fraction | FiFHEA D T
WHETHDH, NEER1 EEDFNL, acetate IEE 0.05



102 I R N I

%
1004
1
80 // /.’ -
=1
Yot A 00 .
60 / BES5E  HEE amylase

1 =

20/

B R 05

\\\

Ma, Iflc, Mid, TNie
O B

0.51 2 5

M IZRTIRETIZHEDOARS, 0.1 M IZRTRD 3 7 H
Bh Nz, & fraction DFE{LEL amylase BLL T a:
5.3, ¢: 0.9, d:1.2, e: 0.9 THUEMLIzT L&
a=100 & LT c: 18.7, d: 22.4, e: 18.7 & 723,

Z N 5% fraction 12 & B A MBI OO IRIE, A
b 70~80 % Doy FERE ¥ RY (BS5ED), HoFEHA
BB Fa L —T B 2 L BWITH fraction & ¥ phenol-

a-glucoside 12T SR 51 2 Z &0 D BEITH
TAEAFREAENCH UEEE 2, BR0OEHE
FE T B85 A amylase I, TT BO° L DFERED
IS EESIZIE T N T Pla-fraction & v 7z,

%7z amylase {EMER T a-glucosidase jEYE: A3 FIME
DEFIZLEDLDTH 20 T 7 & BICHED D7D
Ta-fraction % A\ PEHNIIE T 2 W& B RO R
Wn kD DWEEDHE B g Uz, AIBbBEGRICN T B

Ca-phosphate-gel DIRIIE 225 2 TREE OBERIEME

PHET DL amylase &M /glucosidase & (mal-
tose 77 fERE) (X~ D% R L, X Ca-phosphate-gel
W & 0 KHPO, WK U8 (NH)HPO, ¥k &
DIEREH ShTRLEREWRD LD —EOME 2 7R
L, ZOBMIIMADOEELH2 THD (EIERY
4 FE),

HEALEL amylase 1, I R OF TMa OFIAMERE, B-
limitdextrin, maltose, panose, isomaltose X 7¥ phe-
nol-a-glucoside (233 VRO Holg

ZNFE TIZ ARAT R 1< Takadiastase L Y a-
amnylase, maltase X OBE{LA amylase D45 FTh
L, HOBR amylase (& BiROF T X 2R ©
EZDIZ KA &R, Tla-fraction (TFZ 4~ & B IGD

WZHELBLLOTHBI LR Rl L, —FERD
WETIXHIRED ZOFED amylase 13 +OEEFEDE
DFEN LY, BHLIZE LRELD THLEGP 8-

Ve
% fraction 0.5 ml
&15&f‘ﬁ [/f\:o
10 24
fi g

£3% HAE amylase Ta & Ca-
phosphate-gel (2% ¥ 2 &JE

& #l )£7§@jJIJ7J(§}fM HIE(P)

% i S
(mD) Tmlizﬁﬁ% maltase v

| R o 42.7 20.6 2.1
0.3 41.2 22.5 1.8
0.5 36.0 18.7 1.9
1.0 24.5 11.2 2.2

BEF#0E 1.5 ml (2 Ca-phosphate-gel & % i
%, @B% 2.5ml & L THEBHELTHE, 1B
DF Iml # Lo TEERLLL, HEX 2%
A 5ml, 0.1 M-acetate (pH 4.8) 1ml. H:0 3
ml, B2W 1ml 20z 40°30 SE& Ui,

F4R FE amylase Tila © Ca-phosphate-
gel W&y & U E M ROV S M AR i

X B KR
EH D fuK s
w oo A MER P | e ke
Tfﬁli I maltase
M/100 KH:PO; 30.0 | 15.4 1.9
M/50 (NH,):HPO, | 30.7 | 13.1 2.3
M/10 (NH.:HPO, | 20.2 | 11.2 1.8

B 5 ml 12 Ca-phosphate-gel 10 ml #An L,
ML THEOTEE L, KB, HEHA Sml &
JEREH Lcbo el e L, BREIES
EFZLEUTH D,

limitdextrin ¢233 T 2{EFAREDR 2 S D DHELEHNE
BEINTWBEDT, FEGIZRTELAL FER
amylase Xy D& R OWTEEILEIINT 5EEY
FETFZE U7z, 78 & Tl-fraction (I BizROIAE 73 B



W .k - FAC: SRIERMEEERE 05 B, Takadiastase & ¥ q-amylase, g
% amylase F 0 maltase ® 5 B BT amylase % TEHEZ 2 T 103

Tia-fraction % FOHEGD HOD & LTHG,

TEEH AL amylase 1. & 1L 1% 0.1 % Bl
L L, Ta (FHIBROFETHE > 7z No. 2~No. 6‘0)
Wy (B4R 2E0F FBFMe LTV, Bl
ErEE#EW 1 ml, 0.1 M-acetate (pH 4.8) 1ml, 1%
3% (phenol-a-glucoside D& 2 %) 10ml % 40°
CRTUESRE LowiiEc—gR e L VBRITHERE
L Thik i k72, X panose & 0 DARHED
glucose & L TERLT,

Se 3 EERMEEE X LT GF 6 X)) IR
70~80 % T AN bRE—FT 245 RIGOYEERL & o7
FRERAICBLET 2R v R4 E T ROT IR LR
PHTDEELON, Tl FPEEITHERNRE T
IRBRAE & T A ARV S\ S RBERAE LI,

B-limitdextrin LT @E7ED T RUILE
AT T 5 L RETH S A5 100 % ko i
2175, —7F Mo BRIGHE B TH Y 24 KRR T
LK 70 % ONF F RTITBER, ZOHEFD,
TMa 73RBS LR IGPERE D IR & < o7
R EREORRM S BV & e TEZ S EHLA
2T ROVIL &L RBAD amylase TH D EFE~E
%o

F U T L TiE, 550 maltose {ETNIZ L2 T
BFEEHAKS B X A (358 [X) panose (IR
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10 B H4Z amylase I, T R Ta MAKE X ¢ BG4 0.5 em fHIZHENE 2 90V, pH 4.8
@ isomaltose =349 % Ve @ 0.1 M-acetate 3 ml TEEREHIM L 2 % "Mk
% ¥ 2ml 2L 30° T 30 KR Lo, BUGH
7100‘ 2ml ¥ T glucose #ERMTAHI L LY, 12K
a0 DINE KERAF 57
& ,
& 604 =12 BB amylase T KU 1L @
¥
404
] ! LR amylase |
20 _ }o it
s 154
I
a—0 Q o S —_—
1 2 3 4 5 6 |24 & 10 D
Fp ] 3
® 5
=11 |/ MR amylase T, IL KO Tla 395
@ phenol-a-glucoside 237 % %‘ 0 5 5 il
e w5
9 ®
100+ 10
_ @
15
e 804
& ¥t Elamylase [|
&R 60 '
® 40l BT S R O THREIT B A%, COMEL T
B DI HFENIKRTH D,
20+ | " PEDTHLTY amylase T & I HEAFRE WS
ya O ETERRNICH CEE T AN
—Qe ) e o N .
1 2 3 4 5 6 | 2 LR OIBEE-EEEZEZ LN D,
th T 2 b

{t#l amylase T ¢ S-limitdextrin (ZX§ 3 % BE/E D3
V& HD phenol-a-glucoside # H#EE & 72 L3 &
THIZE LB MTGHIDBERTH 5,

AL amylase T RO 1L O#KEXEKENT L B
Bk iR

WL amylase T & T0 (XFHRUTHE L CHIFFRSY
M L2 IEENE S 0 BEK Ll k2T
HNENIBDTHE2EN LW S EN—EHBEDSY
HEZ TR b D LT LA EZ o, £ 2 TRELE
amylase T OEHC L 58 BT, ToOMEEI
WHT RN XV —H0A M VT BAT LT Tt e
amylase Il & LT HBEEN/2b DT ikl & T8
L, ROWEHBEREEIC & 2K 1T07,

IR 0.03 ml, JEHGIE 2cm, 0.1 M-veronal-HCI
PRIV pH 8.0, 300V, 0.2mA/cm 7 B5HET 5

Z O 2 4 T Takadiastase J ¥ «a-amylase,
maltase B UBE{LE amylase D4y BIESEL T E IR
RS L, BEIZ LA amylase (3 A< &b 6~T7 D
Kzl Ligs 2 & RHE L7,

a-amylase B3 maltase (tranoglucosidase & LT
NI LD &0 TREIZHS FHEIZFHRE
FUL<T 52 EEBIZEbLA T B b, AIFFETHE
DEEE NI NS AERESR O IR & Y S i
D7,

RO 3 % D 13 B amylase DB TH D, B
163 amylase T & T 3L DOREICN T 2EEE
FREMULTHY, Ve LR—BSEEE2 b7,
BT ShB BB S hilh v e Vw5 T
ALEDSDTHY, HOMAER KBTI S 57
AR AR LI amylase T O FABEIEAKTH
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b, WEDTINBTESEIIBEEM D O B DOEVE
IZEDPTHIZHLIZBSN/IHDTIIRL, Fhth
FEOEETHL EADLNE,

SR UL amylase IT {3 Takadiastate % f%}&
THHE O HFED AL VIREY — 5T AN D
rivanol IZX VL TESNIDDT H B2 (BL
HgCl: iIZ L A THEBDOERE L W3 HIRLE BT, X
A4 & LT Ca-phosphate-gel T%5 & OF 585172
72), FOMBEIZE YT B-limitdextrin (LFAIEIZ &
HEH50% TH2BH, FELR amylase T X564
IKTEEITS. 4 LT rivanol 12 XD Cibli L7\
(LB amylase I X4r7A% S-limitdextrin K UF &8y
AT A RIRE DB WRIDOBEE T H D7,

iz e L, PEROIME T BERE I L VLR
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Summary

In studies on diastic enzymes system of mold,
a-glucosidase has been principally investigated
in this laboratory and the authors reported
preparation and some properties of crystalline
maltase. During the successive studies on a-
glucosidase activities in mold it was found that
there exists an another type of a-glucosidase
besides maltase, which has not only a-glucosi-
On the

hand it had been reported by many

dase activity but amylase activity.
other
investigators that saccharogenic amylase also
has maltose hydrolyzing activity and, from the
difference of action on starch, at least two
types of the enzyme may exist.

From such view it necessitated a fractiona-
tion study of these amylolytic enzyrhes as well
as the comparetive study of the substrate
specificity of them.

The present paper describes a method of
fractionation and purification of «@-amylase,
and a

maltase and saccharogenic amylases,

comparative study of saccharogenic amylase
fractions.

1) Methods of fractionation and purification
of a-amylase, maltase and saccharogenic amy-
lase I, II and III a~e were summarized in
following diagram. (The names of sacch. amy-
lase I, IT and III a~e were tentatively adopted

in present study)

I

Nature 178, 629 (1956)
J. Biol. Chem.
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Takadiastase ‘‘Sankyo”
salting-out with (NH4):S0s (60 g/100 m1)
4 l
precipitate supernatant
treated with rivanol solution jdialyzed, and added Ca-phosphate-gel
1 ! adsorbato
precipitate supernatant leluted with (NH):HPO,
. rivanol was removed
. . t
crystalime with caolin, resalted eluate ) . )
G-amylase out with (NH,):SO;: treated with revanol in alkaline
.. solution
precipitate ]
chromatographed on l . !
Dowex 50-2 at pH precipitate supernatant
4.0 and 5.0 sacch. amylase II. chromatographed

! i
PH 4.0 fraction PH 5.0 fraction

sacch, amylase I crystalline maltase

2) The mode of action of sacch. amylase I
and Il on each substrate used, soluble starch,
B-limitdextrin, maltose, panose and isomaltose,
No activity on a-phenol
These

results indicate that the both are essentially the

was almost the same.

glucoside was observed in both enzymes.

same enzymes in the activity principle. Howe-
ver the mobility in paperelectrophoresis was
different and sacch. amylase I. moved faster
to cathode than type II.

3) Sacch. amylase III was suggested to be
an another type of these groups of enzymes.
The enzyme, compared with type I and II, has
lower activity against S-limit dextrin and hy-
drolyzed a-phenol-glucoside. Toward “soluble
starch, panose and isomaltose this enzyme has

the similar action with type I and II. As an

on Duolite-A-2, after
caolin treatment, with
0.05M and 0.1 M
acetate

sacch. amylase Illa, IIIb,

11Ic, IIId, 1lle,
attempt to separate the amylase and glucosidase
activities in [this fraction, chromatography on
Duolite-A-2 was made and subsequently they
could be fractionated in several (at least five)
fractions possessing the enzyme activity.
However both amylase and «-glucosidase acti-
vities accomanied in each fractions obtained.
Furthermore, evidence that the activity of a-
glucosidase is not due to contamination of
maltase was obtained by comparing the rate of
hydrolysis of starch and maltose after Ca-phos-
phate-gel treatment.

4) TFrom these results of fractionation of
sacch. amylase III as well as observation with
type I and II it is supposed that modifications
of enzyme molecule may exist among saccharo-

genic amylases in mold.



