o 20 (3); 263—270, 1980
Acta Microbiologica Sinica '

O BB RS TR
L. & REEHEE A % F B R
FERFEREGTAFREN ST L4

(e

20

LR (Monascus sp.) AS 3.3451 RYMEGBEE A B S 70, R 2 BEWFHANT
RE, ROV, 1RO B AR D B — K 5, H AT T R A SRS AT BT, IR R
2GR I 6 NRE, RO SR, 2 3 MRS, I BB HINT B AT 220 2 MRt %
FREE AR ARRILHRL, MIEANG OFRERE. SABEMEI RS, SRR 0,
E, 7%, Eo 9%, HAIRRARELIIFIRENS 1, MR LA, EH RO RSN,
MRS T R IR, BN EERITIHE, Sephadex G100 EERX AN SDS PR

K IR EL bk U G A BB 34 54,000 £,
A4,

MWRR SRR ER £ 8,
BB T 520 3—5 A, 2 RAE
BB THOSREY, FETTHREU
£, HArpvse 4 A7) Ey Al L BT R
i —, T — AR E L R
MTEPLo, AT HoEk Ea A1 By A1 AR
BEE R & ok 2 HUH% B F1E, AN, —
2 LR I8 T A B O ZH BR S SR e e AR
ARE RS R

AR Fa &

(—) EBHIF

FE R EI T e AL b f S, A P B
K Monascus sp. BEE AS3.31491, ErEhigd
2 b,

(=) fesH

2, - _REEEE (FDNB) X G T. Schu-
chardt +®]5, —HEEEHRR E (DNs-cl)
ATLE BDH FRih, $rsk DNP-G IR M A
R FT T o DNS- R 4 6 F F) Rearal 23
B A RRIAEE A (RR R A Serva A 24,

AR (o) ZJMRA, F, %5 4.00, E

WA (3, S-BERZ®) AT =, B
AFE R (3:2) A4 108—111C,
RMLIR 6 i 66 P ElRAMMT =, Kik
BHEEERIE oH 3—10, ALl AR,
TR DY (SDS) MEGE Vluka [T, R
HEASTRNBEORARKAE C (KiEwh
W ) REBIER (P R ERAR), L
FLEABITEEEON «HEBOR RN,
TR CEEE (R FH Rearal AF]),

(=) BHHE -

LEEZBSN: BRKREE Moore %9
A Benson HUTRgJyH: . FH Hitachi KLA-5 Ri&
ERE I e, ACRARERERE, %
B Spackman FUIFENHERRSE, i
Thoraber F Olson™ 1 3L 118 &5 51 T B 2 A gAY

AXT 19794 6 B 1 HIKE.,

PAXEARBYERARSNEERR R & R E
ZHAN LRGSR, HELAXESNHES
(Fifth Internationa! Congress of Food Science
& Technology, Abstracts: 6a-04: 221, 1978.)
8 TR &5 b E RSBl g % 6k,
£ YT TR R A R B RS A e,
LS.
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HEBRENE., A& Ededhoht H K
Hitachi 556 B4 36065 T B 57 280 Fi 288 B %
R AR IR R ITR O E R,

2 AHH AL B W) 5 R FDNB 3EMUR
DNS-Cl U2 AR EE Kk, HIREEA
BN SR A B T iR E R E)
ST A E B O I E AR

3EARRARNE: AESRNMKRE-
WiRL R B H BT, AR R A HC
KRR R R AT R,

4.9 e ARNSE AR R %
B RAREE M E

5.4 TRWE: F SDS-RMARMIEREKE
WBUSE, R Weber 1y EEEER IR R

SLIh &R

(=) &E, E. Ea88&

PR AR A R i R A, BR
o B B 4 B RE SR 4 B IR B e bk Ry
BEREAB—NEREEH,. aHENE
REETHES]—Fdh, A QAE-Scphadex
HkaE™ , S A& KB BTV AR TR
43 7 RN R 0% R T HRo

(=) RERABANNE

B RTHES L B, N0SEH
SREBNER AR . HESEHE,T
105—110°CKf® 24 8L 72 /INiF, fEEZSF
BREBRESMEET 2 &7 pH2.2 /TR
Es g mh e , A Hitachi KLA-5 RIE AR H
AL IE , B Thornber 1 Olson!™
BEHESSTHREOPOT AR B & .
ATHEREME, BRERTHRERRE
F PO WAL TREHRTE.RGHEHR
W1BREANHERET4+BASE M
HEENLAY pH 6.5, 0.02 M BRERGEMI I,
FIESb oy YR EETT HlRE 280 0 288 K
KA AT TH AR, 1R 48 Edelboch™?
PIAERRE em = Npp 4815 + My, 385 1
6w = Nr;p 5690 + M1, 1280, XENFIM

SAEERSFEATEEBRTRERR
S TFHGERNE 1,
BEITESSTROFENAREER
EHLCERBARNS TREE RN WZE
LA, PR E AT, H AR IE A
KB, 1MH Thornber FATH:THE WA
ERIXRE T8, REMERERREEE
S8 2R E/NEMNEDLA—TEHEE
Bk, MBS RERS, HEESER E,
21 WANEZNRE RE amEwan”

" x5 ® |oTHREYR
E, E, £ X

AN " B 57 58 1
# B M 52 58 5
F £ H & 52 53 1
H o= 40 40 —
2 OH B 39 40 1
5 B & 39 39 —
B O 32 4 2
- 30 32 2
® o B 26 26 -
W OR B 24 22 2
o o= B 19 16 3
X AE® 17 17 -
S K& B 16 15 1
Woom B 12 12 —
Bog R B 6 5 1
a4 B & 4 4 -
e 4 + —
wrnfn ol 14 12 2
= i 483 487 4

* [ Hitachi KLA-5 R@EEEAITENT, &
REFEAE24, 72 NIHE, BETRARR
Thornber 23Kk,

Rk EML,

xR AE H Edelhoch RV, BREWE R
511 55000, BEGEKE 109, K3 3%.
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SHABIEEER, LEF A EE
B, HESABRETRERASTESH
X 52740 F152512, XESEHNSTE,
AOERAMAFEN. # Edelhoch #H
IHeEME AR BTARERR, EREERR
HEE; 8 26,0, E, A 244, ERAERE
43 A OIS 3 B AR

(Z) BEFRROEHME

1. il FDNB BElE, R 2 BRAGR
HF RIS T 0.1 B F 0.25 M NaHCO;,
i, i&#F FDNB 0.5 fIFHITKIE 0.1
BT, 7E 40°C KB 2 /NI, 2 ERIVE A
t2 (DNP-ZHE ) FINEBER R AR £ L #l
% FDNB, FAZEkZE, TH. 01 ZFH
EASREBEE, HEEE 105°—110C
KAE 15 /N, FEBRERER, MOBER
ik, BBR EHIBILK, mEREI
WEINEER . TENAEERE, 2WAR
T HREERE 6 2K 66 MWK, KR RXERTT, &
FFE—m 3 IR B (8: )AL,
TRD.E_mAEE: K (1), HESKR
Rk SRt DNP-& EESEE LR, R
B HEH DNP- S, TH ZRIBIA . A
fniZir#: DNP-SARIELLE:, HRILE
1,2, EEHEE AR DNP-RHAE,
HUBHEYTREZEARMNLER. 21140
EkE K Eth B ERELE, B
SESL I DNP-e- 8B, XM &
, MAER

2. F} DNS-CI IEHlIE: WA
1 &4, INE 0.25 f7 DNS-Cl A
BAvEuE 0.1 ZEF}, 40°CR R 2 /N % Lk
FiEbr IR DNS-Cl fast T K o K
WK RACBIEHE, BOBRIBESE
HEETREERE 6 5% 66 HBE, ZRNAR
FF,E—mE—R (D XE: KKLER(9:1),
WD AT BECER: R vk B8 (20:
1:1), FH AR EE:K (3:200), B4

%ﬁﬁoﬁﬁﬁ DEI:;’—OH
£ O OFR%Hm
IREZE i
IRESS

o o

R

Al

ﬁ.

M

U OE1 WAMEDE R E. 09 DNP- SEREFE M

(FEfh 2.32 %%, BZ)

v DNP-OH
[®) of_,ﬁ;& DNP-NH; o
E P i
Elo Oxxme
g [R%EE
5
R
#
H—1H

2 WA E, ) DNP-RERETER
(B 2.05 M35, AR

O ERIMT TREFG, SR DA 3, 4,
KB ERBRRXBBMZEHK,

FA S R 7tk IS O S RIS 9 H A
A, ZEEEE -ARRARAEN
HEeRHLE T, EiERRAEE, RET
ERME

(B ¥EFANE

B4y 12 IR IR AES A 2 B
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(E) HESREHAR
L RESE., G TEES 031
wElE upE BEILLIET L EFAKE ., DA 8.5 EFHIR
O O B3 -BRER A FID, 7 80°C /KT HR N 1 /s
K PNSNTy i KR ), 7E 505 BHOKM K 8,
RO
ﬁ R
£ 0.5+~ s
o o & .
£ 2 @IS
o, = o
¥ "
fﬁg L]
F—ra(1+11) % 4
A3 MEERENEF, 7 DNS-REHE RN ) 7
CREGD | 33, CREZ M) . _ﬁ%@a
L —" 3

wiE W 2ER

O O
Ramm Kewg L
o O -

F—mA+I
Bl4 MW B 1) DNS-EIE B 578 %
(B 107 B, ZBZER)

Gh o BB A IARKS T L 7 1001 B
50:1, 30°C{RIE 0.5—2 /NE, Bl B
FEARIGELEER Amberlite IR-120H* #4h
1€, H Hitachi KLA-5 RU& BES B 74 #y
L ITeR R ILE 5, 6, Hi KigpE—1p
HAEBREMNPIIBEELE, EH%E /M
FoATEABRTAER, M EUARE
BARERK. hWIEBETLRIRE, 8
ah BLARER - BURE pk B b, B R IR R

7K R e
5 MRS B r5E R i

n

EER/EORES TH

f I z

AK BRI RI (B )
A 6 WEHIEREE Ry R

B BRI R F, A% 7%,
E, M IPZTEITH), .

2. PR BUSHRTHEESIER,
BB EE G, fn2 N $HhER 0.8 &I H
G 100°C KR 4 /N, AERERE
T, BEAT 1 E2HKD, &
Amberlite IR-120H L KBRS, 5
> LEERES TR, BT/ EFERK

© hERZRMEMH KRBT EHIEL http://journals. im. ac. cn



R B o TR BB RSO 9% 1. WM R 10 F R E 27

(1), ABET Whaman 153845, H A
BN . BT RIIET B haE: K
(6:4:3), BITRIPIR, AEK-BE_H
R FETE 2,2 105°C N 5—10 535
5] - R - BRI A, 72 80°C
s s—10 B E, ERILE 7, 8, E
A1 E BaH BRI R OR BB 1Y
A B RO F N

(7% xﬁﬁ&ﬁ&ﬁﬁﬁ%%ﬁﬁ
MEEB A

A8 HES  Eam assY R
W - CELY

E7 ARk N B S A A AR E R
* B SRS PRI BE H R,
WERREIERS D

A= T R

TEy WRERRETRRESCRRES

& Vesterberg BEMMERPA IR G KL B &
B2 70 X 100 X 2 84, BB B RE
H 5%, pH3—10 HIAREERE 2%
I EARET 10 8, AUE 10 HEE
EP, FHALERTE 200 £7F Bk 30 2040,
SRIGAE 1000 tRER R 1.5 /NIf, HLER B IR
VR4S 5 K —B, MK HhIRENE
KIERE pH, EABRKRBEDRERIE -
R-250 (0.1%%EHET S0% =H B h)

et REREXFRAEMETH pH i

HENZHRFR R HERILE 9,10, E

e AR E. SHAANERTE R
o A REAR HER DAL AR AY

16

E-
m ST
[= %

4_

|

0 2 7 ¢ 510 \

% . (_

(+> A BRIERCER) )

10 HEEEHEEEERSERE ol BE
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m & % ¥ W

20 %

RO & pl & 4.00, Eu¥ 4.10,

() SDS-@ReEikERESFR

H Weber ZFUUIEL, BERRIRIE SR A
10% , FRAERESIA T K, HIREEA 2 5/
B B 1 B ME AP B ER
W(pH 7.0, 0.02M), Hrh& SDS2%, 8-
MBI BE 2% ,7E 37°CIRIR 2 /NN L8R AN
4 01% SDS #1 0.1% p-FiE L EATMER
Sk (pH 7.05 0.01 M) JEHT, EXINR
o KA TENEDRBRRFLHE,
Rk i h RS s B, HAEB
FhERERCE S 1 KA RI4E R, BEikiiE
25 /o BuB B LIS R-250, %
Weber #:i B &M HEXN kEHE (Ra), 2LHH
Mk BhFER T BOIEERROER, HE8)
mENWER, TFENESR.BEHS
Ko XEERKIM E M E, o TEHN
54000,

o
(=) BERARSCHBN A X8R

AL
B i ol S 2R B 4 BRI M B R e W R

RELLTFILAER, NEEE (4. ni-

1

s L

7- -

ol _' r——a 2 BT E(MW 59000)

o4 (AN E;.E,{MW 54000)
5T(MW 60000
B3 1

4t (&1&5143000) e
- o~ K A I N
= AW )
x 3 N
B
=

03 08

Bl 47EGIBER)SRARASBEAXA

1.0

ger)®2, H—pR B NRRL 3309, ZgHt
B (Asp. phoenicis) 3 INFIEE (Endomyces
sp.) IFO 01119, JREHREE (Rh. javani-
cus VG, A NE AT B E AR
SARR 5 LR R = R il A Y - RO R E B
ek AR 0 AR, HRE 1 hERERRE
S/DHIWIEHES], W BB A
REIANFERBENONE SLEE LR
RL,AIAEEE -5 3 A, REEE T RE
o4 frLER TR 12 A AHBRHE
LA B R b ok pFEL, RPHEZERT
B 7 HEABERTAEINEEER 7 AL,
M-SR EN oY HL AR
RER,

(Z) FT9FENERAEERR?

BAEBAEFEATU LS THEER
e R MR R E A RE R
ERBU hER 1 S5 1T RUSE L RS A0 3.4
#1 4.0, % NRRL 330w 1 fn I &
B, 5540 B4 3.5 FO4.0, 00T B4y B2 99000°
A0 112000, 752 55 b — ok Bl B8 0 w265
(RS & Takamine Diazyme ) duf
15 FRX 74900, &8 13%, WU HT
B 54300, &% 18%, H I ESBRSE
% R, Y 60 AN DHERE.H
gt Lineback™ AN EMMEEEERA
BRAR, RIMOHARERBETE L B
AR E; 1 B, |ABE, 2 FBR/LFN
AHE, SHAENR/N, Eabb ER
0.1 pH 8{r, XTFXFEBHOER, #E
ME R B SR EE—FER.

(2) XFEAPREFRBFE

41 1t B A A B DR Yy B RO A 4T B 35
MHARA N-Fn LB AEREE L
ARERELSEERBEA, AMEHRRE
Tk, IRiE sDS-EEmixERAEER
AW, R T RAENA R &,
PIREEEL AREEE, ATA—FRkE
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¥2 E.RE Mt

Ea El fﬁl] E jj HR_‘

HE XKW FREAM 24 REERE “2EE FDNB f1 DNS-CI

W E A [ . M & & B OBk M A

(REF, NERE) (REE, THED
BER (%) 7 Y Hu s Ey-HLS0,
H OB O H OB
L - ¥R
Rk B Rk W woE Ak W R
- & A i
52740 52512 REgARBREITR
2 F & 53000 55000 Sephadex G-100 it %
54000 54000 SDS-PAGE

%@ Al 4.00 | 4.10 P
AN N-F i EW e B4 %S, 10:340—354,1978,
FWA N-Rima AL g

3 3 7 5 :
AR, e 0] AT e EIRRT R SR
BREE AR M Y KA RERR R4 BB, BMEETE (4] nEam s morF Gk S A :
HEHMTEHERMEE G TABEN i@t&’—ﬁi%%ﬁﬁﬁ, 1976 -3 4 13, 36—
N-REEBEBKETROBE . RIER (5] mmEeesmanot i i 5oL
HEBKEEAD T REAH—1, XH Aa. As Egﬂﬁsjém%ﬁﬁﬁ.me ER2M, 61—
— 65 a
WAT =R ’ﬁ N-X%%E’Uﬁﬁﬁ@‘ﬁ [6] Moore, 8. and W. H. Stein: Methods in
ﬁ@iﬂ%@,ﬁﬂ;‘:, Hs %Eﬁmﬂﬁl,ﬁ En(;yr;oloogy,KVOII. VI,Aed.dby S l;, Colo;ick
. 0. Kaplan, Academic Press, New
ZHEEAMT RS EROEYISHRMER L;;rkj 1963, p. 819,
B9, 0 F BB, [ 7] Benson,J. V, and J, A. Patterson: in New
o ; 8 y Techniques in Amino Acid, Peptide, and
! _ _ DL Protein Analysis, ed. by A, Niederwieser
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s Michigan, 1971, p. 37.
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“ 1190, 1958,
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3,8 Anson H(Jjj&u A %I’ B Allan [107 Edelhoeh, H.: tbid,, 6: 1948, 1967,
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GLUCOAMYLASE OF MONASCUS SP.
IIl. COMPARISON OF THE TWO MOLECULAR FORMS

Enzyme Structure and Funetion Rescarch Group, Institute of Microbiology,

Academia Siniea

(Beijing)

The glucoamylase from Monascus sp.
exists in multiple molecular forms. The
two major forms E, and E. have been
purified and proved to be homogeneous by
dise gel electrophoresis. Their chemical
compositions and some basic properties
have been eompared with the following re-
sults. The amine aeid compositions of the
two forms are similar, merely differ by
6 serine and 3 arginine residues, and less
than 2 for the other amino acids.

The amino- and earboxyl-terminal
amine acids of B; and E, arc identical, the
carboxyl ‘terminus being tyrosine, but it
was unexpected that two amino-termini

(Asp and Ser) were found in both forms,
which were composed of single peptide
chain.

Both forms are glycoproteins, con-
taining 7 and 9% total sugars as mannose.
The component sugars are mannose, galae-
tose and trace of xylose and glucose.

The molecular weight of the tweo
forms are without significant difference,
being about 54,000 daltons as estimated
by gel filtration or 8DS-poly-aeryiamide
gel electrophoresis. The isoeleetrie points
(pl) of the two forms differ slightly,
being 4.00 for E; and 4.10 for E.
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