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BERS AT AL, 55 PR R EE = A i 5
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250nm, ZF 290nm E—BEZ2NH. {H%
BRI oE L G TS AR T (B 4 A SR8
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W4 EE, LE 1, XipRERR
W 3 T R o AR TR B Y A R e R
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RS HE e BEYRIAESD g-
Y POBOL AR, R LR
hEEHEABNE, XEERNIAH
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03r
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URNNSYTS 70 205 320
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B ) AR AR ST SR AE pHIS . O BERR AR
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Bk, 31 E, 0 BESILERES
Fig. 1 The UV spectra of glucoamylase samples
in acetate buffer of pHS.0.

Enzyme: 0.18 mg/ml, I: E,, 2: unfractionated

sample after DEAE-ccllulose column chromate-

ography, 3: E,, 4: sample after ammonium
sulfate precipitation

(=) EHFRARKIAAL: FH
AEERESE T 3ml 7 3 & 7E 280 om H
WYeEr, ZRAELRESREEEEHLR
*Fo HERERARENE, ARHEES
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#1 FYREABME ME. XXTFRERN
(7 A%,
Table 1 Ths molar absorptivity and

A%, of glucoamylase E, and E,

W | A | e | "BE.
Sample | {nn) [X 10‘) Lea Solvent
B K

LL3 ] 20.4 Distilled water

: pH?. 0 {rigEs e v
E, 280 11.0 4 20.0 pH7 .0 citrare buffer

pH5. 0 BEEL 4B rPil
11.2 | 20.3 pHS5.0 acctate buffer

A E K
1.0} 20.0 Distilled water

-| pH7. 0 Frigli /g xhay
E. 280 10.9 1 19.7 pH?7. 0 citrate buffer

pH3. 0 BEER4E nhgk
10.9 ¢ 19.7 pH5.0 g?:ctate buffer

TR 55000, e Kb 109, K Y 3%.
MW 355000, water contemt of sample 10¢%.,
ash 3%%.

Mg A= 157

() E-MWDRE®: BERNEFELIN
NaOH H 82 /MR 1A B 40 78, e ey th itk
AR 280nm #5 & 288.5—289nm, 3 H
P, ROCEHRZEM,. WETHEATE

0.3f

- 02

0.ir

pH 13 MR EHM SR EEARIE, &1
5% 0.1N NaOH th—%, 7£ 0.1N HCl
R ERARE, Slkh 280nm B E
277.50m, HREEE X AR, A2
Yutani® (A 7€ Bkt 5 3o L BL AT A s
ARABERB TS FHERSOBRERMN
BEBRERE. NESHEMEEY
BU), Bk AL S T s B S ™Y, A B o—TE WY
B, KZE p-te B, 7F 0.1N NaOH ik
WA I, K3F-EBRYIE 0.IN
HCIhl itk 158, X S 4 ph B R 565
RERYER R — B, BRIERE B i
YRR AN PR E AR, BEA
B, B I AR L, 53X — AR AT R
AT AN, STV BSHIEEES
RRECHBBSHETR ST 2 #HT,
HEE— L LBRFR,

() BEEXi#: HTaSgs
HIEREEE AE pH4 E8Y, AEES
£ pH4 ZAMMBRIREERSE, Fmil

03

102

18}

A(am)

B2 HHWEnEE NE ERB N RiEEt

F R A 0.18mg/m]

Fig. 2 The UV spectra of glucoamylase E; and E, in 0.1 N NaOH and 0.1 N HCI respectively

Enzyme: (.18 mg/ml

#. ER Hcd X HCI
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%, oH &T 5 5, BBl &EY, B
HRNIR A pH 3.6 J pH 3.1 XAE E; 0
E #nadsit, Ll adw AL, aA R
LRERERRCESE KGR WA
. EENE AR, &R NE 3, HE3I#&E
pH 3.1, E; 1 E, 308 KR/ EE, M
7 pH 3.6, E; {l E, #124— 548, E; B9 3
BEZE 56°C, E, £ 56.5°C, iX K, fE pH
3.1 Bf, B 30°—70°C EABAHNE E M
E, iR &AL, XFIGEH pH3.1 I, WRE
RETa, 7 oll3.6 0, YBETHEE,
En.E Rzt THHB T, MERTHE
B, HE; BRI E, KB, X%
B Es ¥ & pedrth By KL {E BT HE7E pH36
i, EMREARSAETENL, Ak
pH 3.6 Bf, Friize®] E, WS T/ By
he BIEEEMERERE N 50—
55°C, #if 55°C, B R ETR, X5
E, R 56.5°C B —HH,

(R) oH &=%i#: Ll pH2.66 B4
S W5E T HWMTE pH3.55, 4.65+ 7.14 )%

Ehali PHi'b
E; rd ’
/s
’,
0l1r '
F
1
!
£ R, pH,.g
=003 7
o /
¢
q k;
i E4 PHJ-L
[ Es
-0.05 ! )
40 50 60 70
1 EF Temperature(°C)

B 3 #EmREn%SE ME EXels
FELIRE: 0.16mg/m]
Fig. 3 The temperature dependence of absorptivity
of glucoamylase E; and E, at 282nam

Enzyme: both E; and E, 0.167mg/m!l at pH
3.1; E, 0.164mg/ml and 0.166mg/m! at pH
3.6; citrate-phosphate buffer

7.84 MU, IR ZlR AT SR ULA
4o pH M 2.66 ZEF] 3.55 RAEH L2 E1%,
¥ pH 3.55, 4.65, 7.14 F 7.84, 7F 280 &
286.5nm ¥ ) B B & BE 2, 7E 280 Fr 292
om A EEBENE M, BT pHI55 K&
4.65 BEE T8 A, (ARSI R BE MR
Sl TEAN TN, HEE292m G EH
BN R pH7.14 R 784 B HB 4 W B,
£ pH 7.14 B SME 28 EEY
F20% OB EETOHELT, ZEE
REREEENIOKRY 9 M FERER
20% LFESRA, WREREES
FREW. mT el 5SEELEERAR
T, Nl o EREEEn i
RIS BN,

1
270 295 320
ACnm) i

4 EWEEGEE s 00 pH 26
BB 0.5 mg/ml
Fig. 4 The difference spectra of glucoamylase
E; in citrate-phosphate buffer of different pH
values

Enzyme: 0.5mg/mi

(7)) THEEAN: £ pH7.0 HIMFE
A eMERRILG E; 2 ik, SR
B ESIERAENRE, BRBERFER
B9, B AR PR BIRELE 287am & 293nm &%
H R, (BEEITE 280nm 445 H K
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B REHE, KAHRBMAREGRER
mEFRERETEL, HEREBREREN
s SR AR (b, RETIREVINAZEBRMR
LR TE 5—6M BB h 2RI ENE, M
SMRENEER REL, AERELE
R, Nishida®® 1@ EFE o280
BiF 3M IR & 0N HC! s B /s
BRIt Rk, ZIEAE D £ 293
71 287nm £, TN 3M REM 1/25N
b AR pERT4E 280nm AL HEEHIELAE, X5
AT B — Y, Yurani®HR B B o
kRS 8 M R EM 0.INHCL {31 3=
it R nit, fEiAHFE 2920m H FH
HERTFEEES THENAHEBREES
S T-REmMSREEER, A, a4
HEREEEDEE SM REBKRPRX
R B TSR — P EERICVRE
Bo HTREAIBAEENAE, X E SHET
pH a5tk E BRI E

Fig. 5 The difference spectra of glucoamylase E, in denaturant

t02
A B
o1}
ol
-
q
~-0.01
\]\
-0.0
-0k
- 0.04 L L r . .
263 290 313 340 265 290 315 340
A(em) ilam)

5 MEEERS B g
Ay 8M R pHT.0, B: 6M EEENL pHT.0,
PR BE: 0.6mg/ml

vs. that in citrate-phosphate buffer of pH7.0

(£) BERX#EE: TEOOA
W miRG, A RN S E R, (8 E
RoEa, HBEOLE XN, BUnss
S5XRMMERIZEE Adys HHPLER, S pH
AR, fE—HER, s AR pK
", A6 B EsMEpKH HE 115
Ef, “ERBTAREARREN. #H
EREMA pK EHE 9.7, H—REFHHP
MEARB AR pK A", E; M E, pK &
BE1TLE, XRPERE I8
feAES BN, NEBRELRS
BT SM R ER AR BN, oM
B = B ik 25 if0 7 280nm £k
HHM Es 71 E, PERE BRI pK HEGEE
s, i E BRI B TR 85 DI B A R o

() R\PRWBLVTRERBTER
AEReR:. FABE6 HEAXT aA BT,
AL Es BY Aegsum = 60906, Es7E
0.1M NaOH & A€ype = 125000, RiE

60F E,
s /. B}
40}
a L
5%
<%
-004 <
q
—~008 20
—0.12
E;
0 2 ~E.s X ,
7 g 1 13
pH 3

Ho WERWELEE ME BRARGLHTHE

eIk EE: U.6mg/ml, =i

Pig. 6 The spectrophotometric titration curves

of glucoamylase E, and E,
Enzyme: 0.6mng/fml

Enzyme: 0.6mg/ml; A: 8M ureay B: 6M guanidine hydrochloride
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Yueani 7 5RO,
2350X + 491Y == 60906 } 1576X +

5225Y = 125000, X B X MY 58 28K

13 4>, ER & 21 1, B KA HAITE
AHARERY (FITE 2)ETHE, M
# 2 AU BEHARAGER R ERERE Y

BECERMEREN TEER.EHTE  BIN.
Fas g 144, BER 23 4B FaEE
%2 ARMERNEARDEARLR

Table 2 The tyrosine and tryptophan residues in glucoamylase E, and E,

T B R W w5k parnEM
Amino acid Puriftcation method Assay mcthod E E
X ] a4
A B ol 4 L e .
& 8 8B Preparative gel electrophoresis Edethoch 53kt 1 12
Tryptophan DEAE-S#:EE BT .
DEAE-cellulose column chromatog. Yutani J7EE 14 13
BRrH &Lk
Preparative gel electrophoresis Edelhoch J7E0™ 2 2
DEAE-$F @ B HT {
B =B DEAE-cellulase columao chromatog., Yutani J53507 23 21
[yrosine B EE ik ﬁﬁﬂ(ﬂu?:_ 26 26
Preparative gel elecirophoresis HCI] hydrolisis
DEAE-celluloge column chromatog. ditto
* yunpublished
1969,
# % x ﬂ [10] ©Ohnishi, M. and K Hiromi: J, Biochem.,
79: 11, 1976.
{11 Laskowski, M. Jr. et al.: Biockim. Bio- [11] Ohnishi, M. et al.: J. Bfochem., 77: 695,
phys. Aeta, 19: 581, 1956, 1975.
[{2] Herskovits, T. T.: Methods in Enzymology, [12] Ohga, M. et al.: dgr. Biol. Chem., 30(10):
Vol, 11, ed. by Hirs, C. H. W., Academic 967, 1966,
press New York, 18967. p 748 [13] Tsubet, A, et al.: {bid,, 38(3): D43, 1974
[3] Fisher, H. F. and D. G. Cross: Arch. [14] Hattori, ¥. and I. Takeuehi,. tbid., 25(12):
Riochem, Biophys., 110: 217, 1965, 895, 1961.
[4] Bello, J.: Biochemistry, B: 4543, 1969. [15] Pukui, T. and Z. Nikuni,: ébid., 33(6}:
{5] Bello, J.: ibid 9: 3562, 1970. 884, 1969,
[6) Nishida, A. et al.: dgr. Biol. Chem , 31(6) : [16] hEHERAEYFARFBREE SRR
682, 1067 B FAPrai, 16 (3): 200, 1976,
[7] Visuri, K. and M. Nummi,: Eur, J. Bio- [17] DERERRERHEFMENSIET T
chem., 28: 555, 1972. H: REYEM, 20 (3): 263, 1880,
[81 Depinto, J. A, and L. L. Campbell: Bio- [18] HSEMNZREMAVHAETFREEDS SRR
chemistry, T(1): 114, 1968 o YR, 17 (2): 101, 1977,
{9] Yutani, A, et al: J. Biochem, 65:20], [19] Edelhoch, H.: Biochemistry, 6; 1948, 1967,
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STUDIES ON UV DIFFERENCE SPECTRA OF
GLUCOAMYLASE FROM MONASCUS SP.

Yan Zizheng Guo Yaojun

(Institute of Microbiology,

Institute of Biophysics,

The glucoamylase (E. C. 3,2,1,8)
from Monascus sp. showed three to five
bands on polyacrylamide
horesis.

gel electrop-
Each of them exhibited glucoa-
mylase activity. Comparative studies on
the UV spectra and difference speetra of
the two major forms E; and E, have been
carried out. The UV absorption maxima
of both E; and E, were 280 nm, either in
water, acetate buffer of pH 5.0 or citrate
buffer of pH 7.0, The molar absorptivity
() and A (%  determined at 280 nm in
water were as fellows: F.:e=11.3 X 104,
A% =204; B,: ¢=11.0 X 10*, A% =
20.0. The absorption spectra of E; and
E. showed red shifts in 0.1¥ NaOH and
slight blue shifts in 0.1¥ HCL

Fang Yuehua Zhang Shuzheng

Aecademia Sinica, B eijing)

The temperature difference spectra
of E, and E, showed that at pH 3.1 the
spectra of E; and E; changed very slightly
with temperature, while at pH 3.6, absor-
banece of Es changed more abruptly than
that of B, The thermal denaturation of
both forms took place at 56°C. The
spectrophutometric titration curves of Es
and E,; were very similar with an apparent
pK of 11.5.

The difference speetra of E, at dif-
ferent pH values (3.55, 4.65, 7.14, 7.84)
with reference to that at pH 2.66 reveal-
ed typical peaks contributed by tryptop-
han and tyrosine. The difference speetra
of E; in 8M urea and 6M guanidine hy-
drochloride had negative peaks at 287
and 293 nm.
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