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el B EPEBTER A AR (L AR
BEHL PEA LRE® PHI BHR

(FENFRBLEYRARF LR 100080)

PR R B 3 M AR (Aspereitius worus) BAMAUSSFER ISy BALIL T A 000 F M
(EC 3.2.1.11), S 2R PIIRELE SR I R AB—6Y, LB/ 620 o/mg, B 20.5
f5o MfERIGRE oH Y- 0—5.3, MBREH 50T, & pH 4.5-7.5 F4C DUFBsE. &
50°C R 30 HhERIE R $5%. B SDS-Ereiik RS F B 68000, FRAS
BERREESERARANG ol BX 5.5 EIMEEOLET 274 on HRARKE,KE
FE2520m, SEIEAT o-1L6-HEHEEFR. ARGRBRNSOIREFE,. REF=
B, MABRCRORERSENRESEN, XEIAYRN. EATXRERE 8K
(Sephadex) B, REZBHEFOMIRKAHENRS. SMEATARATE & 4 5 5 &
(MW, 2 x 16°, 1 % 19°, 4 x 10*) fy K. ESB 5 0.30%, 0.61% 770.70%, Hg™,
Ag* REISTEME, Cu™, Mo, Phiv| Be, ke™t fi F- SMEA—EWHEME A, & &K
B4R EDTA WEHETEN, N-RARBMTRE (NBS) M &R

EWA AHBAEEEROLTER

RATI R 3008 o A o B AT I A R A O S e R ROt B R BT X T
RYRMMEERY. BRNM=STEHRAZTHED 528 WAEBFE~EE, EEk
HE 46 BB B IVES, XSRS RS HE N RIS,

A BeEET AP e RER AR AOMESY, R AT BAT > R BT ks, FHT R
T RAERBEENES Bil, ARG EEETRA - R 2R HBRKRME, £ HHA,
B, BREPRER G, M RARELER, TREE, BERE, ERMELE
WL RS, AR BB R L L, RS, SR H BRI Sk, TR
B R B4, AR ABNEEHENRS. UBRRAMIAR, EOREDEI—EEEE
BTRE, MR ERATHAGRBENEP. i, AT ERET T NEsFE RN

&—'ﬁm%o
RS

(=) BEHRRNE
L ERp: B (dspergillus ustus) RAANLED 53 ARG, BAFKE

FHXEAHBET, EREKEFEME EERER
2‘ ﬁﬁ‘:'}%ﬁgéﬁﬁk{%)z EEEH l\ %% O‘S\ KZHPOQ 0'4\ Mgso4 0-02\ FC.SO.

AXT 1990 510 324 B R
* dbRAPEWRELEY 1986 Sl 4,
KB EREENEBFRHFER A ENMNRRE TR, — K.
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0.001, BEfFRiRYy 0.1, pH 6.5, 1.05 kg/cm® KB 30 434k,

(=) EE&EH4EAN

AREEE (MW: 10 57 H)AXRBEREG >0, REFH. BREE=N A HE
W XS WY Sigma AFF, 5 EEHEEF T-2000, Sephadex. DEAE & CM-Sepha.
dex, 7 FRMEBAREEAN Pharmacia AT, B XS BN 0 AKEAT L,
NBS J4db AL T =5, ZE BB (mutan) RAHAF &,

(=) X' IH%

L AeERTER S HRIE: HEaTRY,

2. BHPIRERE: ¥ Lowry ZEU,

3. SREB Yk 2 Davis S, BERIKEEY 7%, BERSMHIEY pH 8.3,

4.5 FRAE: FISDS-FRNMBEEER kL TS, BRI 10%, BB
¥4 oH 7.2,

5.p1 HAE: RARFEGEERHERS B EBREY,

6. EGRE IR0 kT FRERS B (i 2k,

& & M @
(=) Btk

a b
M1 K&K PAGE BRREZEERES B2 AWK PAGE Hig
. WEEEE; b. EK PAGE B 3. Bk b e
Fig. 1 PAGE pattern of crude enzyme and .~ Fig. 2 PAGE pattern of
cazyme activity band dextranase
a. Enzyme activity band; b. PAGE patcern  a. Culture supernatant on 7% polyscrylamide
of crude enzyme . gel; b Pn‘rifiedll enzyme on 7% polyacryla-
o mide gél
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L RRBAOHE: ASSEACEREAEMELERS X (280C), HENEY
30ml HIKEEFREERY 250 ml =AM, T 28°C 78 200 1/min W LR 4 K, BB
FREK, KR, )

2 X HRIE AL SRS AT SRR B, B A W SER I, — ik i
RE, B¥ETH 1% GAREFORIE L ((152), £ 370C §E 30 95, mMA
95% TR, BUKFFRUR 2 /I, SHUISHE E B I ERRE 5 s g T5 L B R
g, @SR XSO EE D,

3. RREOSiML: R R R R Bk T RS, IR SRS & 70 X
95 X 5 (mm) AOBEBAR, WIREE 7%, MELERY 10 mb, #3826 25—30 mA, 7 pH
8.3 L3k 4 /N, NEEBEIRAI A F 5 mm MOBes, STRDE 0.1% MUZDERIE G250
B R, 25 A DCH MOS8 Bk P o T i B i, BLSE R Rr 0% R, I Y
ATk, A 4 ml FEAKE 4°C R R, SHBEER. BRSRAETN—RE
W(E 2), BSLRIERILE 1o SEAEIILEIE /720 820 u/mg, 1R7F 20.5 45,

xl ARQEREFROAL

Table 1 Purification of dextranase from Aspergillns wstus

R @l&$(%) be# 71 #
ecovery 17 &
Prﬁ:egre Total protein|[Total activity fcl:)::;rlfll; P“':}E}ﬁ‘&i”
(mg) (v) 1= EN factor
Protein Activity (u/mg)
L
Culture 44.67 1786.8 100 100 4:3.0 1
supernatant
SERR
Preparative 121 992.2 2.7 55.5 820.0 20.5
PAGE
~ 100}
z A 100}
= ~ ~
= B
2 8 P‘:
& £ 80 s
QL =]
= 60f 2 sol
é 40 §
= é 40
i
i B 2 R
¥ £ »
£
A A > i i i "
30 40 50 60 70 .3 4 5 6 T8
i Temperature (°C) - pH ’

B3 E@E (A) § pH (B) HREHHEM
Fig. 3 Effect of temperatuce (A) and pH (B) o enzyme sctivity
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10
-~
LA
= o —— o 40°C
|
oy ©
1S3 « o.
2 1001 -g \4"
z %60 5°C
§ 8o 2 1
— R 40
g 60F by £
W
§ 40r g 204
R
|
® it 1 2 3 4 5 6 i
ptid] Time(h)
#4 pH WEREHNEWR BEls BENETLESNER
Fig. 4 Effect of pH an the stability of Fig. 5 Eff=ct of temperature on the
dexrranase stability of dextranase

Heé ARERERSZ:IATHAN

Fig. 6 TLC pa‘itern of enzymatic products of dextran

M™% Enzymatic products; 1. 10min; 2. 30min; 3. 2h; 4. 4h; 5. 24h:
6. BKW™Y Products of dextran T-2000 hydrolyzed by acid: #%E#E Standard;
7.5 FF =8 lsomaltotriose; 3.7 EFM Isomaliose; 9.3 % Glucose

(=) BRYKER

1 RGEEFRE: EARARBE TUEREL,SRE 3-A, HIEARSEY
% 50°C,

2. HOREE R pH: B2 0.2 mol/L KRR pH AR HEM-Na,HPO, M i % 2 ml,
CHERA 2wl 2% FKERGERERER, BYRRERE . HE 3-B IUEH,
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O£ & ¥ B n A

& oH 5.0—55EE MR, 7 pH 4.5—6.5 EHE 2 INEEE DIE T M,

38889 pH BEH: WHHRMEERINERESARE oH MM & (pH 3.0—
8.0 9F B8 -Na,HPO,, pH 7.5—9.0 2§ tris Brhig . pH 9.0—10.5 X B-NaOH
S )— R 40°C RIR 30 575, BT rokES, RBERZTHR va F(52, 8
WHBEH(E 4, ZEE oH 4575 TEARE,

4 MR EYE: F10.2 mol/L pH 6.0 WWBMMEHEN RO L 5, 23E
F 40, 45°C, 50°C RER AN H, ML MA8BE L. @E S Fn, HERREER
AP, (EA0C BB 7NN, BIKEBE N0 85% DL, S0CRE 30 480, M BRiE N4
15%,

5. B iF BT AR EET (0 W AT EREER 5 % IR (Dexiran T-2000) 7§ 40°C
REAFNE, Z% 5 SeRE, HERREQEIFNEEm(E6) /10 D8,
WM, AEREFCR. REFESRETEHE L, EAH 2 AW, A al3EE
BEIT AL 24 AL BEFBON AR, BRI, ZEKEAERE N E A ERNR
BESH, TAREETN, A EME RN MERFEH R a8, HHARBRNERLL
AR, TEFHEREFFE. FETBNEERAORNEERAENRET
B, ZSREREAFEFEOHE (Aspergillus flavipes)™ 1 E. J. Bourne FA
HUiR B (Pen. funiculosum)® B BT FRE RRE L,

6. B> F5: B! SDS-PAGE BT, Fa9AM% 170 X 100 X 0.79 (mm), H
B4 20~—30 mA, B2 AN, ReERETEEGEESN R ENSTRED
MW EbEmRG, BHEERERN R, EERBHE REHSTEY 68000 (F

4,

3 PR 3
AR Distance(cm)

7.0
o 8§
53 .
x ¢ L 50
3
2
2

Ty
Rm.*

YT o4 [ 35

&7 SDS-GRmaiEkes TR
Fig. 7 Determination of molecular weight
of dexiranase by SDS-PAGE

HMED Standard protein; L.REALAD
Phosphorylage b (34000); 2.3 & g Al
bamin (67000); 3.SFjEEE Ovalbumin
(43000); 4.RMKFE Carbonic anbydrase
£30000%; S5.MUEEEHDER Trypsin inhi-
biter (21000); 6. AHEA «-Lactalbumin
’ ( 14400)

© PERFERMEDARAATIKSHETD http

H8 PAGIF pMERM$RA
Fig. 8 Determination of isoelectric point of
dextranase by PAGIF

b EE Standard protein; L.EHEEAKE Pepsi-
nogen (2.80); L.ERM BT % Axyloglucesi.
dase (3.58); 3. # & MM LM Clocose oxidase
(4.15); . ASHEAR D MM Seybean trypsia
inhibitor (4.53); %. S-AHE A A p-lsctogle-
bulin A (5.20); 6.2REREF 8 Bovine carbonic
anhydrase (5.58); 7.Gtg &S Herie myoglobin
16.85); S.OHUTE Horse myoglobin (7.3%)
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o E—HR5 A. Hattori SARBMNMITESE (Chacromium spirale)'™ 15l
Krls I1 g94>-F2 (71000) 85R, BERGE, FFENGEBREEYD FTRE—BSE
30000—70000, E/NEEMESER (Lipomyces starkeyd)U" &g (4 F8 23000), BXk
EREITE (Flavabacterium)™ M-73 & 11 (F8 114000),

T ENSHA: ARFAREEREESREERKE, #BAR/NG20X10X0.1
(cm), BWBEEN 6%, HIIH 10 W, EKRKARFHETEK 3 N 15 58, REFRERD
RHERAOKSEENSHR 526 oH-EEME, FREAS SR BN ERER il
KRB ABIZFEA oH %55 (E8),

S ERTEHRERURKER (Ko) MBARIERE (Va.): H 0.1 mel/L pH
S2HBBREMNBEARY FRAGEER (MW, 2 X 10%, 1 X 10°, 4 X 10*) BEE5E
B, EREERTROESFESBIAN(%) 0.2, 025, 0.4, 0.5, 0.625, 0.8 1 1.0, ££ 40°C
FEWIE S, % Lineweaver-Burk HEE,RHE K, B V., (B 9), ZExdAuEH
B T-2000, T-100 71 T-40 B9 K, H231260.30%, 0.61% R 0.70%, V. K571,
53.0R147.6 pmol FHEH ml™ » min™, X—ERNAHEHTESEDORS HEEE
P T ENERTEE/AN, 5 D Tsuru ZE AN HEWME (dspergillus carnens)E" R
E. webb ZAMMBESEER (Lipomyces starkeyi)V” HIEEEENITR —8,

9. RAE LR HHIrSS7 BY
ER. WP RAEHDLE T EE 1
et & A R 5, 027 mg/ml, pH o \
6.0) HIBRANR ML 1S, ZABTE 274 am
FRANRMAE, RS 252 am,

10. L LR R B ERE RO ERa: 4
W5 & R i (S REE 26 1.25 m mol/ ‘
L, pH 6.0) 7£ 40°C {75 30 434h, @

1/v(x 10-2)

EMARE S, UANKERAGRE 02 0 o 1 1 3T

BHXH100%, Hg', Agt MNEZ2

&, Cu™. Fe*, Mp™, Phit, Be™* H] B9 BEALEMNITPN Lineweaver-Burk [
i * N ’ ’ . Fig. 10 Lineweaver-Burk plots of dextranase

F ﬁﬁﬁ"—‘ﬁﬂgfﬂ]%ﬂﬂ?ﬁﬁ, ﬁ%ﬁﬁﬁ for dextran

&%%E%Bﬁo %Egéﬁu EDTA x‘_f 1. Dextran T-2000 2. Dextran T-100

BELTEN, REEENEEREE > Dexeran W40

2BE T, RRRT 7 HEORNKSHRINREENEW, 23 1. 25 m mol/L N-1
TIREIEWE (NBS, pH 5.0) #EMN ,MEHRELEE, LG ERBREN SRENS
TREFERLEN,

1. R & —H:

(1) ¥RAERYBET—H: B0l mol/L pH 5.2 NBMENBEEMNERAREYS
BR1% Sl ERERETNERED, UERAAREET T-2000 fESE 4 100%,
F2ERUHTHRRERTHERERNTRES FPRESN o1, -SFR, W -1,
4=\ @1, 3, 5-1,6-, 81,4, 6-1,3-R1 2-1,2-BBREM, ML 1,485 F8R
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EDHALE o L, -BOEBEE BAER BERREY FHEDBRALTE 1,6
B RS h AR, XSRS MBI E EERBURS T AR5
HEREBEE EERY o1, - AR, TRERLL o1, 3-8, MERKAEEY, B
PUE T A e S A BB R 5o

(2) MERBERBER (Sephadex) REFTEWHIER: RS LRBRNZFBH
ARZBER Sephadex SRR 2% MBW, WE HEEE . EHIE DAY IESD,
RS &R DA, LR Sephadex G-100 WEBTE 124 100%, 1R 3 Hill, B Se.
phadex ZEXEERIM KL ST M, CM-5¢ DEAE-Sephadex YR HBKE, SHRFE R
HIERE B RN,

®2 LHRNFRIEAEMSE—&

Table 2 The specificity of dextranase for natural substrates

Subscrates | Meda Hakeges Relative sctivity (%)
ﬁgﬁﬁf T-2000 a-1,6 (95%) 100
D:Eft?ﬁf MW & X 10° a-1,6 (95—98) 96.4
Eﬁig a-i,4  a-l,6 0
gﬁﬁﬁ?us rice starch a-lyt  a-1,4 0
Setubie siarch w1t a1yt 0
g:lnfl!lﬁitmﬁ‘}xuiu a-1.4  a-1,6 0
gﬁogm a-ls4  @-ly6 0
it @-153 (53%)5 =156 (21%) “0
ﬂﬁﬁ% g-1,3  g-1,4 o
Eﬁggin B-153 0
A1t g B-1s6 !
g::ﬁ:ﬁﬁﬁ B-1s2 0
?e%%ose 8-1,4 o

3 HSENFRETETEEOTRESERESREA

Tabie 3 Action of dextranase ou sephadex with different degree of cross linking

3 axEH
Sepbadex Relative activity (90)
Sephadex G-100 100
Sephadex G-75 60.5
Sephadex G-50 16.1
Sephadex G-25 1.4
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PURIFICATION AND PROPERTIES OF DEXTRANASE
FROM ASPERGILLUS USTUS

Cheng Xiulan Sun Jinwu Wang Haiyan Yan Zizheng Zhang Shuzheng
(Institure of Microbiology, Academia Simica, Beijing 100080)

An extracellular dextranase (EC. 3.2.1.11) was purified approximately 20-fold
from culture broth of A4 wssus by preparanive gel electrophoresis. The purified
enzyme was demonstrated by PAGE 1o be a homogeneous protein. Optimum condi-
tions for the enzyme reaction were pH 5.0—5.5 and 50°C, respectively. The enzyme
was stable over a pH range of 4.5 to 7.5 and a temperature lower than 40°C. The
Half-live at 50°C was 30 min. The molecular weight estimated by SDS-PAGE was
68,000. The isoelectric point determined by PAGIF was pH 5.5 Michaelis consta-
ats (K,) for three kinds of dextran (MW, 2 X 10% | X 10%, 4 X 10*) were 0.30%,
0.61% and 0.70%, respectively. The ultraviolet absorbtion spectrum showed a maxi-
mum at 274 nm and a minimum at 252nm. The enzymatic products of dextran
T-2000 analysed by TLC were mainly isomaltose, isomaltotriose, glucose and less
higher oligomers, thus, the enzyme was proved to be an endo-type. The enzyme
attacked only e-1,6 glycosidic linkage. Enzyme activity decreased with increase of
cross-linking degree of sephadex. The enzyme activity was inhibited completely by
Hg't, Ag* and partially by Cu?*, Mp®*, Be’*, Fe’*, Pb'*, F". The enzyme was
sirongly inhibited by N -bromosuccinimide, and partially 2-hydroxy-5-nitrobenzyl
bromide, which suggested that tryptophan residue was essential for enzyme activity.

Key words

Aspergillus ustus; Dextranase;, Purification and properties
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