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FHE T R AL T2 B il 25 TR, HE 230009

FEE [ H A ] A 38 v 05 25 3] — BB 04 7 A @ W T 86 109 B 1001, Shy 32 o) 2% 245 FH 00 A T ol I B2 AL 1 4
EWE BT B 77 A Ak, [ D7 R ) ot B SRR AL ITS oDNA FE A 4y BT 7 B 4 T k. R T B R B SR AT
Sepharose 6B #E e i1 4lifb , 15 2 40 B 4w BB 11 o LUAGT BEWE I 70 kDa S iS4, XoF A e W I ey 1 = 1 Joir A i
LR HEAT I SE o [ 45 2R ] 28 0k 5 7 B 2 TR Pk F1001 S 8 460 75 75 ( Penicillium aculeatum ) , 38 it SDS-PAGE il
15 W76 5 55 A0 THE W I I Y 4 F 5 66 kDa A2 Ay AR SN Y Rl i B A 35°C, il pH oA 5.0, B A
pH 4.0 —7.0F1 50°C LA R AR E o 15 1Y) 53 WS W) Wk B2 2R 3% , il At A 7K A A T W I 100 2 7 ) o = 22 28 0 i
12 0 V) A B I L OF B ROXE S Y -1, 6 B AR AR MR, BEAY K, fH R 3.55 x 1077 mol/L,
Voo = 4.29 x 10 7" mol (F % B ) /min- L, Cu® " Al Zn®* X fl 75 A 5250 10 42 1 (BRI BE A9 o™ i T 7 42
B3] 134. 7% ,Mn® " X EEEAEAL TG J7 300 VR A A . [ 2596 ) 0 v 75 21— MR (0 A e 9 I5F Bl 19 7= 71 T F1001, 7
Az B A T W T O PR R PR o AR AT A AR RN A Tl B AR T SR

KRR A TEWE I B A, o B Atk e B

hESEE.: Q814 XHRFRIRED : A X EF S :0001-6209 (2011) 04-0495-09

A7 @M T (dextran ) S 45 1 5 2 1 i 7K JE ) 4
REY, TR H A o-1,6 B H BEIE R, th
FECIR BH £ T R ( Leuconstoc mesenteriodes) 7= A= ()45 fig
BE T 5 B B ( dextransucrase; E. C.2.4.1.5) & Wi B9
FEREEF AT 95% 1Y «-1,6, [A] B & A7 /b i o b
TR o Ak IR 2% 4 T Z ik
HLO8) 2 TEL, Tk, &6 %24
B, 4y 7 70 kDa 22 A7 (9 A7 BB IF = H AT A
KB RS AR ] 22— A 10 i 25 5 AR L i
PR EZEH TRy R mrE ks . BT E AN 2R A
A T W T T 8 5 B O 1 A W T R R R
KA B[R] 43 B 0 A E MR I, T A 7 A e

BT 2 A K i S8 A ™ E S e T A A T ) B
A BT, T I DR A Y 3 5 b o s B s v, A 2R
SR FH A THE W T 6 A A 7K it 1 20 1 A T T, K A D
A A 7 i B R ) R, A B R B0 A e
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o UNGE i 2 A LA g R LR AR 1)
Hx o

i i€ B BT B ( dextranase, -1, 6-D-glucan-6-
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FUB U RIBTIA"T AT LU T A0 K 8 5 43 7 A e b
TF 5 1L 3% 5 A%, 7 AR T R R L i
A I BRI BE . AT DA SR 25 W i b 2e A e 1k
AR AR S A X A A I T N 1
FRRABESE Lm0k A e T e 00 o) 4 %
HCEl 22 PR BT AT R o 38 Ak X A TR I A TR
i 1B , 5 ) — Bk 7 e 0 M A BE W 15T i A0 T AR F1001
22 W R H 75 B ( Penicillium aculeatum) o % A7 JiE
T A 7 A TR N R AR G IE , I R G A
(R A M I Tl AR AT 0 S Al Ak e M e PE BT OY
HORE T Tl A 7 2 FH 90 A IF AT SR Al

1 R

L1 ##
L1 E8fEs Rl B 7 be i (K&
TaKaRa 7/ #] ); Dextran T2000, Sepharose 6B
(Pharmacia) ; 45 JEMEETF 70 kDa A5 i ¥E T 40 kDa A
JEBERT 20 kDa (754 A PRI 25 4E 1) s o ik
MY R oy Hr 4k, SPX-150B A=k K5 g2 4 (b it I
S A PR A T EESF 45T ) s WEZ800-D3B 48 41 n] I
o366 BE Tt (b 50 Fs A 20 AL 4% 22 7)) s HC-3018R
1o VR VR B0 AL CRER BT I 13 A R A w0
) s ZHWY-2102 8l 48 R (L ¥ 48 3k 20 B A3 4% il i
AR A b5 i iy COIC XSZ-G,
L 1.2 LRI R A MRS 28GR
FHAY L3RR 5 40 4
113 Ji5R3E: (1) PDA BigR Bk, (2) I T e il i
B r= A o 0k B 9 3. (w/v) 1.5% dextran
T2000,0.3% NaNO,,0.1% K,HPO,-3H,0,0.05%
MgSO, - 7H,0,0.001% FeSO, - 7H,0 0.05% KCI;
(3) K535 (w/v) 1.0% dextran 70 kDa,0. 3%
# M %, 0.1% K,HPO, - 3H,0, 0.05% MgSO, -
7H,0,0.05% KCI1,0.001% FeSO,-7H,0,
1.2 ArEtEETEE ™~ £ & i ik

R FE 1077 - 10 77 £, i B+ B IR B, K
HnA 2 PDA Hige bk b 28 CHH IR B8 155 7 d &2
A, B e S b A T R TR e B A e T
7R TR O e B R Ak B 28 CHE IR B B R S d L H
RE A% AE A TR AR T 0 B 3% %, 15 0 T L A I
S W RE 5 B fif Dextran T2000 , i 15 H GE 4% 7 £E 44
R i W Pl A TR B o

1.3 HHHETE

WL TK T SR IE , S A S T &
o BB AR P B R UEAT ITS tDNA %5 K T
R 1Y) R T TR 20 3ok U AR A TR 22, i B0 T 5 T 2 1
DNA, Bl o A 1l T AR R A BRA w47
ITS rDNA Il J7 J& , e 3545 19 B B9 DNA - B ) 371
#i A GenBank , | I 7£ £ Blast 2 ¥ 5 NCBI $¥E &
T F A AT S B . IR MEGA4. 1 (1)
Neighbor-Jioining # A 17 R 48 & B W H .
1.4 BEANEREASENE

A e T 8 (9 95 77 00 A2 2K 4 mL 0. 02 mol/L
pH 5.0 (1 [ B2 +h 2 v W Bc ) 19 3% A7 i il I
70 kDaiF & T 35°C R 10 min, PRI GE 4 B
(T ImL fRI& 1 h J5, FIHT 3,5 ZfiFf Bk 4 R
(DNS) ¥ A i SR . DUE Bk & T
B A 1 wmol 380 JURE (48] %9 0 24 5 ) Fr 5 241
it £ SRy — A~ WS 1B (U)

B R 0 R R AR I B R AR R
Bradford "'/ 5 8 11 &
1.5 AEEETEHS B4k
15,1 RH G R A )& <K A e T 6 ™ A= DA PR 422 b
F A 80 mL & EERE #5 A1 250 mL #EE M, B T
28°C 200 r/min fH 3535 7 d, & EE W 4 6000 x g,
4°CE L 15 min, LERFA 15 2RI G HE
1.5.2 B2 B o3 GRUT R < % 10 A 3k I B OF 440 I A
T, I8 2 AN (6] 1 A AR (10% - 90% ), 57 JT A
{18 Bt TR i 4 I A S5, 4°C T 0 1, 28 8000 x g 1%
£ 20 min J5 50 B ULVE S B W, BT BE A
0.02 mol/L pH 5.0 F R £h 2% vl i V4 i , - 32E A7 Bl 0
FIVER 1 2 505, 0 e O DL I L8
1.5.3 Sepharose 6B #E JiZ it 1k 2 H7 : 48B3 BR B4 7 K
UK IS BIBTVE R 0. 02 mol/L pH 5. 0 WS FREL T2 th il %
i, 1L BB T, 78 KW AR . AR E 2 H10. 02 mol /L
pH 5.0 BETREL 2% w8 F- 17 () Sepharose 6B % i i 3§
(1.0 em x30 ecm) , ] 0.02 mol/L pH 5. 0 FEfigh &%
PRVRTEME , W 12 mL/h, OB Uk I RIS 28 5 g T A
A E R E , FRiE1T SDS-PAGE £l
1.6 SDS-PAGE 4 #f

BRL TS M17], 0 TorrE B By sr+
BB A E N 12% e 45 ST TE R 6% , Y {0
%5 B 58 % R-250
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1.7 757 e BT B B 2 14 R

L7.1 [ 09 o5 38 & 0 e E K& AR e TR TE
0.02 mol/L pH 5.0 [ MR h 22 vh W b, W 43 H 78
15%C ., 20°C , 25°C , 30°C , 35°C , 40°C , 45°C , 50C .
55%C ,60°C ,65°C \70°C /K [R] I & T 4% il 3% 7 D ik
D5 T I, 25 25 T 1) B 3 S I iR B, DA T I B e 5 R
100% , 3H3 AR XS 6 ) o B AE 0. 02 mol/L pH 5.0
B R £k 22 ol v TR R B2 (15°C - 70°C) fRIR 1 h
J&i A B 3 U BT DN AR L ) R A i S D, 2 A
MR EE R E M o IR AR 4°C (35°C P8, 1R 2 A T
PR aoh 72 v S i A2 Ak Tl M S 5 I A
Tt A5 i 257 Sy A e A TR R REL G VAR 8 4l Ak S B L P4
T YRR BTG S13k 68 U/mL( el 254 FifS) .
1.7.2 WY&l B pH e pH ESE Y - i 23 il 78
ANIE pH(4 =9) 1 0. 02 mol/ L il 12 £k 22 wh W 71 i 11
SRl 5N ik B AR A T e T I O 0 A 0 A Wi B
5% WA 2 N () el pH, DAl IS B i & o 100% , 31
BRI E 7o ¥ Bl W o B E TR TR pH (4 - 9) 1)
0.02 mol/L FEPRELZZ MIF WA R T 4CHE 1 h
J&  TEVR B ARGE pH A5 N I X A A il T
71, WEFE R pH TR E M .

1.7.3 iz K, Jo v, BIE R B 5 A
[Fi] Ve 2 1) A5 TE WE IEF 70 kDa IS AR, D0 2 i 9 B 1
WIE B, H] Lineweaver—Burk XU{8] %5 1 14 1 5K i L
Fi T HE I 70 kDa MBER) K, (A V..o

1.7.4 &)@ B AL e 3 500 0T 5 g 09 5w : AE
0.02 mol/L pH 5.0 [ & £k 22 vl v 43 0 m A 4% F
B - A Bl 4 e B AR B AR
0. 001 mol/L, 4% tr i J5 2 W A& Wl 1% 7, LA A 4
Ja& B - AR 9 B R X R 100% |, TR AR XS
W5 4 T 25— Rt 50 ) 8t 3 7 5 ) o

1.7.5 [ IEY & — W mEw "% a6 i
0. 02 mol/L pH 5.0 Jif i £h 2% vl WK 4 i 9 i hL
3% (YW, IF HH 0. 02 mol/L pH 5.0 i iz $h 2% njr
OB A7 e BE T 70 kDa 43 B L 1% 3% 6% 7% .
9% WM o FERRUESAF T DU A2 RIS 7, 78 5 i 72
HORAE SR, LRGS0 s R 100% , W 52 i 1)
W)L —PE . [F] A S A AL K % A7 EE FF70 kDa
(1) B ISR E o K E WS 0. 02 mol/L pH 5.0 i
MR Eh 2% vh i BC 1 1Y 3% A7 e BB I 70 kDa JiE ¥ 7R
35°C N A% Y5 A [A] B 8] (30 min .60 min 120 min) ,

A5 min IO HTRE R = @35 (TLC) 3 20 Hr i /K
a7/

2 #X

2.1 WEHEMBEERREKEE

X AN [ DX 40 £y 4 B 3 AT 0 8 A B 0 A1
FLO01 BE W [ fiff A7 e Al 1T 7 A= e s W 18], 28 & 1%
Bi v, W€ kW W TE Bl Ak 1F T BE S ) R Gk
75 U/mL, BEHRTE PDA $i 385 | 28°CHHIR K F7 3 d
J& AR R 03 AT B T 224K AL TR R T d VR
#2240 mm , J3 A 56 TH 7 Sk 6, ST Y 65
VRSN G GOR, T A e AR . 7E R R W
LW 22 R, w BV X R AL, 3R EROE B
93,5 pm 4.5 wm, BA /N, 58 EE G,
HARR2.5 pm —4.5 pm, NEHEE . HIKER
FEiEgR Ak b 28 CIHIR B IR 7 d, HAE 8 15 mm -
22 mm, WV TERAA WA N R A g3 R AT
AT Ay o 00, 2 A 0, S T A VR (5 . ] ITS xDNA
F S5 51 W) 0 TR PR 24T PCR P34 15 3 524 bp 9 H /Y
DNA J B, 445 3] (19 )7 51 $2 52 3 GenBank |, 4R 15
GenBank % [ 5 5 HQ647326, ] A Blast T {4 5
GenBank H i AH 5C )7 51 E 47 [6) P M LU 8%, 45 2R W
Kk F1001 119 524 bp 19 H (Y DNA 531 5 % % J& 1Y
Bl % ( Penicillium aculeatum ) P 1 H &
( Penicillium verruculosum ) [a] J§ ¥4 & ik 99% ., #| H
MEGA4. 1 ff Neighbor-Jioining 5 {4 17 2 % & & W
F g g RN 1, 3545 S R T ARk F1001 55 Al
TR R B RO . ARIEIE SRR ITS J3 51 43 Hr
G5, S MOCHR 13 T AN 14 ], %€ T Bk F1001 4 i
T
2.2 AEHEMEBHSE&EWL

A e M T 83 A B R B R 35 % — 65 % 11 10 i JEE
0T UUTE T o, L 200 mL % B2 OT Uh, 47 e
T it DA HEL T 9 B B S5 2l Ak - W Ak 1 7. 884
B, Wl A Sy 13.2% , 4k )5 BE LS O R ik
20608 U/mg, 47 Jig Bl IF B 1 53 25 46 1k 25 5 i 3k 1
fiios o K2 g aiflad 7 i Sepharose 6B HE JiE i UK
JE AT €35 B, A BERE TR TE 19 45 3 23 B PUE
Tk alifbi s RIEAT T SDS-PAGE /3 #r , 1 Bk 45
RULIE 3,SDS-PAGE [ 75 % i 1) 7> 1 5 24 66 kDa
it
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47|

Penicillium aculeatum 732 (GU384213)

F1001 (HQ647326)

Penicillium aculeatum 2129 (AF033397)

27

Penicillium funiculosum 58690 (GQ337427)

Penicillium verruculosum F32f (EU497958)

Penicillium marneffei SUMS0174 (AB353915)
60
Penicillium marneffei SUMS0051 (AB353910)

Penicillium cf. verruculosum (EU579531)

55

Trichoderma viride (DQ200258)
67

Penicillium verruculosum MKH-7 (HM049911)

36

Talaromyces sp.1WS15 (AB365535)

61

Fungal sp. mh40523 (GQ996109)

Talaromyces flavus (EF123253)

56 I—Penicillium Sfuniculosum 35431 (GU183120)

o

Penicillium verruculosum (AF510496)

I

02

Penicillium verruculosum YL-52 (EU914140)

B 1 E#k F1001 f9E-F ITS rDNA FIIEBEEHENRELEWN

Fig. 1  Phylogenetic tree of strain F1001 and reference Penicillium spiences. Evolutionary distances showed in the figure were

calculated by MEGA4. 1; 0.2 substitution per nucleotide. Numbers in parentheses represent the sequences accession number in

GenBank. The number at each branch points is the percentage supported by bootstrap.

2.3 EFEUHRMRER

2301 il Gl TR AR M < A T I S
T 5L 000 A 1 T 4 S D T 4-A T 1 e i
RN 35°C A2 4, 7E 30°C B 40°C 2 (7] 45 Jig b T
it #8 ELA E E BTG ) o W AE 45°C AR 1 h J5 R4
G I MR 95.67% , 4 ik B ik 8] 55°C DL b AR ik
1 h J5 LT 4B 2R 6, 2 B 12 it o A A0k (& 4-
B) W il B T 4°C 35 °C {550 HURE ) 1 i 1) 90 4% Tl
W60, 85 R W3 2, B AE 4°C TR 3 d FIAR0E Sk
94.90% ,18 d J& R 1% S5 A K B 49.70% |, i3
A il A 4°C (R TR R R 2 PR 35 °C AR IR 2 d 15 1R

88.9% ,10 d J5 ARG S5 98 A 50. 6% , 15t W] 1% il
1 35 C AT E B o

2.3.2 AR N pH {E K pH RUE R - pH XA
i@ I I 5% 0 52 0 B9 S R 45 2R DL S A 25 SR R WX
At At A S L 9 i pH B 5. 0,78 pH 4.0 5.5 2
)% Bk, 2 SN pH JHE] 6.0 LL L i R R LE
BOho MR pH B E P S B 45 2R (K SB) R W ix i
TE pH (E R 4.0 = 7.0 (4 254 T Fa 5 T AH X B4, il
e pH 8.0 By ZF T /47 1 h J5 B IE 147 18 B Ik
i) 64.93% , 1t pH 8.0 LA B pH (B T} B 16 2
Wi R, % pH 9. 0 IS A &R 1
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Fig.2 Gel filtration chromatography of dextranase using Sepharose 6B.
Dextranase from the 35% - 65% ammonium sulfate fraction was
dissolved in 0. 02 mol/L acetate buffer (pH 5.0) and dialyzed against
the same buffer. Then the mixture was loaded onto a 1.0 cm i. d. x 30
cm Sepharose 6B column,and proteins were eluted from the column with
0. 02 mol/L acetate buffer (pH 5.0) ,at a flow rate of 12 mL/h. The

fractions containing substantial dextranase activity were collected.

Fig. 3 Analysis of dextranase by SDS-PAGE. Fractions possessing
dextranase activity were pooled and subjected to 12% polyacrylamide
gel electrophoresis.  After electrophoresis, the gel was stained by

Coomassie blue. Lane M :protein marker; Lane 1 ;Culture broth ; Lane

2 : Ammonium sulfate precipitation; Lane 3 :purified dextranase.

2.3.3 B ¥ Km K& Vmax 890 52 : 43 91 LA
0.2% 0.3% .0.4% .0.5% 0.6% 0.8% .1.0% ¥y

A BERE I 70kDa iS4y, W % Ji 4y S Bz Y ) B R

®1 AEFEETEBRI4I{L

Table 1 Purification of dextranase
Purification step Total protein/mg Total activity/U Specific activity/ (U/mg) Purification/fold Yield/ %
Crude extract 4.75 12419 2614 1 100
Ammonium sulfate precipitation 1.3 9856 7581 2.900 79. 36
Sepharose 6B Chromatography 0.08 1640 20608 7.884 13.2
JA J .
100 ) /min- L,
=X 90 4
z 8 N " -
£ 80 ] *2 BE.NEXNARENBREEREENZIN
k1
S 70 4 Table 2 Effect of temperature and time
2 -
k| 60 5 \ on the stability of dextranase
“s50] " - -
Relative Relative
= T/°C Ti T/°C  Ti
40 r . : : r . e stablity/ % me stablity/ %
10 20 30 40 S0 60 70 - -
7 4 Control 100 35 Control 100
100 B 1 day 97.8 3h 98.3
< ] -"'\-—-——-—\ 3 day 94.9 1 day 93.5
£ 807 8 d 81.7 2d 88.9
EN ay . ay .
g °1 11 day 72,9 7 day  67.68
E 401 15 day  61.3 10 day  50.6
g 201 18 day  49.7 13 day  31.3
0 T —

20 30 40 50 60 70
7/C

& 4 FE %t 75 I #E BT B B i B9 B 1

Fig.4  Effect of temperature on the activity and stability of

dextranase. A:enzyme activity; B:thermal stability.
éi}'%u}i v 3 mln%ql ﬁ“ @E@@Efﬁjﬂﬁ(ODsm)
4 0.625.0.740.0. 865 .0. 967 .1.012 1. 050 .1. 085,
K H Lineweaver-Burk XU %0 1E &, k13 K, {54
3.55 x 107 mol/L, V,, =4.28 x 10 mol ( % %j

2.3.4 & & BTMHEHER0 EEE s 4R
5 R0 At 3 50 X i T A S e SO 25 R L3R 3,
Hor Cu® " X i 35 A5 00 1 A RV (5 B IS ) 4R
# 134.7% . Zn®" X 55 0 A7 A UE AR, MW T
Cu’ " bV A 59 . SC 86 v i ik A & 88 Ak
?ﬂJXﬂ‘@1&1&Fﬁﬁﬁ$ﬁ]%§ﬁé@ﬁﬂﬂﬂ1”ﬁﬁﬁ Mg’ |
Ca’" (AI'™ [Fe’™ [Co’" A7 5 55 By ¥ I 1 A, Mn® " X}
ﬁ@%ﬂc?ﬁﬁﬁﬂ%ﬂ?ﬁﬁﬁﬁ?&ﬁﬂ%ﬂ? 50% 7c A5 1Y 1%
41, SDS . Tris Urea EDTA %t i i J7 30 il #5855 o
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Relative activity %
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o

1001 B /—-\

80
60
40
20

Residual activity %

B S pHXMAREELTEEEE N RBEEERME
Fig.5 Effect of pH on the activity and stability of dextranase. A:

enzyme activity; B:pH stablity.

x3 £RBEEFHEMIFEE R0
Table 3 Effect of some compounds and metal ions

on the activity of dextranase

Compounds and ion  Concentration/ ( mol/L)  Relative activity/ %

Control — 100
Cu’’ 0.001 134.7
Mn’* 0. 001 50.9
Ca’" 0. 001 84.72
Mg 0. 001 82. 64
AP" 0. 001 79.25
Zn®" 0. 001 116.6
Fe’” 0. 001 92.45
Co’" 0.001 85. 66
Tris 0. 001 99. 1
SDS 0. 001 89. 62
Urea 0. 001 92.83
EDTA 0. 001 86. 65

x4 AREEHBNAREEKRYBER

Table 4  Action of dextranase on various carbohydrates

Substrates Main linkages ietlliill;‘;%
Dextran T2000 a-1,6 72.48
Concentration( w/v)

Dextran 70 kDa 1% 81.62
Dextran 70 kDa 3% 100. 00
Dextran 70 kDa 6% a-1,6 79. 84
Dextran 70 kDa 7% 67. 44
Dextran 70 kDa 9% 44. 49
Dextran 40 kDa a-1,6 87. 81
Dextran 20 kDa a-1,6 78.51
Sephadex G-150 a-1,6 69. 90
Sephadex G-100 a-1,6 55.59
Sephadex G-50 a-1,6 21.72
Sephadex G-15 a-1,6 3.83
CM-Sephadex a-1,6 0
DEAE- Sephadex a-1,6 0
Sepharose 6B B-1,4 0
Agarose B-1,4 0
B-Cyclodextrin a-1,4 0
Soluble starch a-1,4 a-1,6 0
Cellulose a-1,4 0
Chitosan B-1,4 0
Sucrose B-1,2 0
Maltose a-1,4 0
Lactose a-1,4 0
Laminarin B-1,3 0

2.3.5 REAVRY L — 1k A BN BT A [R]RE 2
YA TR 25 AN 3 4, 45 3R K8 s A e 0 Il 3
TR P LY o-1,6 BE R X R] M VE R
FIAELE o-1,6 BEH A RIEN, X o-1,4,
B-1,4.B8-1,3.B-1,2 S5 M H S AR LA . 905
Fe WA A T A7 BE R I5F 70 kDa 1) 5038 ik 0 Wk B
3% , WA R T ) T e W 1 D WA . A B I
Til ot 7] R B 56 JC PR/ T B %5 Sephadex (14 52 1B )3 38
AT 3T W o Xk SR WG JC ) A3 A W 3 AN A

2.3.6 WY 00 3 HT W T 4 R R
SrHras R mE 6, by AT LUE WA 30 min wF, HAT
S 22 2R AN S5 42 28 =B, OF HL 5 22 28 =M BE o

K Wt SR (8] f 38 m, A 120 min DLJS , 57 22
ZF ZREBE RTINS SR B AT R B SR A
A S, O T DL KA A E M T I O A
T A AR, U I T DA oA D) A TR I

Bl 6 HIEVEEIEERRE Y E R EE

Fig. 6 Analysis of dextranase hydrolysis product by thin layer
chromatography ( TLC ). The enzyme was incubated at 35°C in
0. 02 mol/L acetate buffer ( pH 5.0) for different time (30 min,
60 min, 120 min) with 3% (w/v) dextran 70kDa. The reaction
products were analyzed by TLC using n-butanol/acetic acid/H,0 in a
volume ratio of 2/1/1 (v/v/v). Enzymatic products: lanel ,30 min;
lane2 ,60 min; lane3, 120 min; lane4, Standard: Glucose ( GLc) ;

Isomaltose (1G2) ; Isomaltotriose ( 1G3) .
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3 itk

A T W I 1 2 — 28 B AT 22 S5 i K ik i, 5 LA
FH 77 R4 N V) A J5E B8 5T B8 ( endodextranase a-1,6-
glucan 6-glucanohydrolase; EC 3.2.1.11; 1 # #AE
i TE A I R ) AN b ) A5 BE BE BT B ( exodextranase,
glucan 1,6-a-glycosidase; EC 3.2.1.70; b 8 FK /F
A TR T ) 2 0 ) o DN D A T I R K i A i
W F AR A8 -1, 6 5 2 B T B, 1 L0 1 AR /N BRI
th S 22 2P O HLOR 22 B0 o U A JE W T G T A A
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Purification, characterization of an extracellular
dextranase from an isolated Penicillium sp.

Hongbin Zhang” ,Dingtao Wu, Lijun Huang,Xueqin Hu,Xu Wang
Department of Pharmaceutical Engineering, Hefei University of Technology, Hefei 230009 , China

Abstract ; [ Objiective ] To obtain new fungi producing dextranase ,we screened and identified a strain F1001 showing high
dextranase activities. We provided a new strain with dextranase activity for producing clinical dextran. [ Methods ]
Morphological and ITS rDNA sequences homology analysis were performed to identify the strain F1001. The enzyme was
purified to electrophoretic homogeneity by the steps of ammonium sulfate precipitation and Sepharose 6B column
chromatography. We studied the catalytic properties and the mechanism of the dextranase,and activities of dextranase were
measured with dextran 70 kDa as the substrate. [ Results ] The isolated strain F1001 was identi? ed as Penicillium
aculeatum precisely by ITS rDNA sequences homology analysis. Its molecular mass was estimated to be about 66 kDa by
SDS-PAGE. The optimal reaction temperature was 35°C ,and the optimum pH was 5. 0, it was stable in the condition of pH
4.0 - 7.0 and under the temperature of 50°C. The optimum substrate concentration was 3% (w/v). The final dextranase
hydrolysis product was isomaltose, which proved that the enzyme was endodextranase and only had activity with dextran
joined mainly by continual a,1-6 glucosidic linkages. The K, for dextranase was calculated to be 3. 55 x 10 ~° mol/L,and
the V. was 4.29 x 10> mol ( Glu)/min + L. The enzyme activity was enhanced by Zn’" and Cu’", and the low
concentration of Cu’” could improve the dextranase activity to 134. 7% . However, the enzyme was strongly inhibited by
Mn®**. [ Conclusion] We isolated a new strain F1001 producing high dextranase activity and the enzyme was stable.
These results may provide an important basis for industrial applications.

Keywords ; dextranase, Penicillium aculeatum , purification, enzyme property
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