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1. BB EESR
Figure 1. The identification results of the transparent circle method. A: the transparent circle produced by strain
DGO001; B: enzyme activity at 60 °C. a: sterile water; b: DG001 dextranase; c: commercial dextranase.
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58] Fungal sp. ARIZ L486cla (FJ612834.1)

] Fungal sp. ARIZ L. 486¢Ib (FJ612835.1)

Paecilomyces lilacinus strain UWFP 853 (AY213668.1)
Paecilomyces lilacinus (FR822391.1)
Paecilomyces lilacinus 080409-13 (HM032028.1)

L6 | Paecilomyces lilacinus strain ATCC 10114 (AY213665.1)

27

Fungal sp. JF13 (KC602322.1)

DGO001 (KP941770)
El Purpureocillium lilacinus strain BS (KJ862077.1)
39 Paecilomyces sp. FK1-3045 (AB480689.1)

Purpureocillium lilacinum (KC478538.1)

Paecilomyces lilacinus (FR751342.1)
Paecilomyces lilacinus strain UAMA-HM 1 (GU130296.1)
Paecilomyces lilacinus F3 (KC524426.1)

[
211 Purpureocillium lilacinum strain HR (JN243772.1)

Ophiocordyceps heteropoda voucher RIFA 202 (KF624800.1)

& 2. E#RDGO01HIETITS rDNAFFIRLIREMAEN ARG 4 B R
Figure 2. Strain DG0O01 ITS rDNA sequence homology-based phylogenetic tree. The evolutionary distances were
calculated by MEGA 4.1 software. Bar, 2 substitution per nucleotide. The figures for each branch point is the
percentage supported by bootstrap. The numbers in parentheses represent the GenBank sequence accession number.
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Figure 3. Effect of temperature on the activity and stability of dextranase. A: dextranase activity; B: thermal stability.
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Table 1. Effect of temperature and time on the stability of dextranase activity

Ir°C #d actuityS6 e Time actiuityS6
4 Control 100 55 Control 100

1 99.10+0.33 2h 99.60+0.21

4 97.60+0.24 1d 99.30+0.27

7 95.20+0.22 2d 86.10+0.19

12 94.30+0.31 3d 74.20+0.23

18 93.50+0.28 5d 61.80+0.45

28 89.80+0.45 6d 34.80+0.38

55 °C i AR FETE 11 186.1%, 5 dIGFIARIG
TSR FT61.8%, UiBHZEEAESS °CHY il T #vka
TEMERT

2.3.2 BB pHEpHEEEM: 54 hewEr
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5.0, MpHTE6.OLL Fak4.5LL R, BIG S F R
P, IZEF{EPH 4.0-9.0 FAAAF 1 hJ5 H RIS 11
LK4-B, ZBEHEPH 4.0-7.089 5% FARAE1 hJn 5
ARG I BIFER0% LA L, AT L% i A I p HEL 115 Bl Y
FaEPERT, 1 M pH 7.0 T 4 WS 7 s R
EFpH 9.00 FEHTE J1{LH140.4% .
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Figure 4. Effect of pH on the activity and stability of dextranase. A: dextranase activity; B: pH stability.
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* 2. BB TR FIXEEE RIS

Table 2. Effect of metal ions and reagent on dextranase activity

Compounds and ion

Concentration/(mol/L)

Relative activity/%

Control —
urea 0.001
tris 0.001
SDS 0.001
K’ 0.001
Mn”* 0.001
N 0.001
Ccu” 0.001
Fe™ 0.001
Ca™ 0.001
Mg” 0.001

100
110.14+0.14
62.32+0.19
55.07+0.09
82.29+0.15
116.91£0.29
82.61+0.18
24.48+0.07
82.13+0.13
89.69+0.13
101.93+£0.24

3. B HFESH

Table 3. Kinetic parameters of dextranase

Kinetic parameters Dextran T2000 Dextran T70 Dextran T40
K/(mol/L) 3.54x10°° 1.05x10™ 5.05%x10™
Vinax/[molgy . /(L min)] 4.04x107 5.15x10° 5.30x10°

2.3.5 BEERDEYEIONT: HIRHEK IR
ATBERERFT2000, HA R QR4 R ILES . %
FIRW], NL0.5 hitf A A2 200 . A2 28 =0k
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R =Y BERL, 524 2RI 53 42 2F =Bl A
BTN, iR R T = BUZ i E
Ky BRIN2 WRU, K= 0GR 57 22 ZE AL
A2 ZF = B EARAL BB AL, R BR AR  y
T ZWHREE SN E] A T ET AR R, B L
POE KR o IR B K AR ) T R S A 2R
M5 2F =, WA= LA, A i
iR N DA TrE W B
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AR VETE R T AN % S a- 1, 6 A, (H X a-
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GLc «—
1G2 «+—

IG3 <+

5. EBIRAHIN0E R EATEE

Figure 5. TLC pattern of hydrolysates. The dextranase
reacted at 55 °C, pH 5.0 conditions with dextran T2000
for different times (0.5, 1.0, 2.0, 5.0 h). Lane 0: blank;
lane 1: standard mixture (glucose, isomaltose and
isomaltotriose); lane 2: 0.5 h; lane 3: 1.0 h; lane 4: 2.0
h; lane 5: 5.0 h.

JRA e A = AN AT et A2 A e T Y
a5, ORI AV R A e I DR T 250 G
Mo ATTHERE R RPN R A (ELR =5 i AR B i 5
CHBZE . WA RS, TEE. B
AL TEZ R R A T Z N i E, BA—
FEFESMATRE . BasEIMOTFRMRE, 7
DA 7= el A eI, AN B SRR AR A
SEWERE, EASTERE Mo AR FL4 5, Witk
LA [ N I b A e I B o . AR A
HE A T T P A FH A7 a5 P85 it 43 Sk P9 U0 A e A T it
FAMIA ERE IR, oA LI J7 oK A e
W Dex, HAE H Y il B 7E20-60 °CZ [H]
BafipHAE4-72 0], J& T i B ™, il
I 0 A TR L 2™, LAY BT T A
MRS, MEA FHRATEM RS k2
LR T A T I LA BT AR e M,
FHMME HL B

* 4. BRI A EIREL IR ER

Table 4. Action of dextranase on various carbohydrates

Substrates Concentration Main linkages Relative activity%

Dextran T20 5% o-1,6 74.67+£0.84

Dextran T40 5% a-1,6 81.14+0.49

Dextran T70 1% 63.70+0.61
3% 91.64+0.57
5% a-1,6 100.00+0.41
7% 98.75+0.64
9% 98.04+0.53

Dextran T2000 5% a-1,6 83.03+0.67

Soluble starch 5% o-1,4 a-1,6 1.43+1.02

o-Lactose 5% a-1,4 0

B-Cyclodextrin 5% o-1,4 0

Maltose 5% a-1,4 0

Agarose 5% p-1,4 0

Chitosan 5% p-1,4 0

Sucrose 5% B-1,2 0
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Screening, identification and characterization of thermotolerant
dextranase from a fungus

. 1,2 . 1* . 1
Qiang Wang ~, Hongbin Zhang , Yuqi Zhang
" School of Medical Engineering, Hefei University of Technology, Hefei 230009, Anhui Province, China
: Department of Pharmacy, Anhui Medical College, Hefei 230601, Anhui Province, China

Abstract: [Objective] We attempted to obtain a fungus producing thermotolerant dextranase by screening samples
from soil. [Methods] The fungus producing thermotolerant dextranase was isolated and screened by auxotrophic
medium, combined with Pour Plate method and Flat Transparent Circle method. The strain was identified by its
colony, cell morphology and cultural characteristics, as well as ITS rDNA sequence analysis. The dextranase
produced by the strain was characterized. [Results] We obtained the strain DG001 producing thermotolerant
dextranase, which was identified as Paecilomyces lilacinus. The optimum catalytic conditions for the dextranase were
55 °C, pH 5.0, and the optimum substrate concentration was 5% dextran T70. The dextranase was stable below 60 °C
and between pH 4.0 and 7.0. Urea, Mn’" and Mg”' could increase enzyme activity, and the low concentration of Mn”
and Urea could increase enzyme activity to 116.91% and 110.14% respectively, whereas Cu’” had a strong inhibitory
effect on the dextranase. The dextranase, identified as endo-dextranase, hydrolyzed dextran T2000 with main products
as isomalt and isomaltotriose. The enzyme-substrate affinity increased with the increasing substrate molecular weight.
[Conclusion] Strain DG001 producing thermotolerant dextranase was obtained through successful screening, bearing
a high activity in a wide temperature range and a good thermal stability. This enzyme shows a promising prospect of

application in sugar industry and in the preparation of different molecular weight dextran.

Keywords: thermotolerant dextranase, Paecilomyces lilacinus, screening, identification, characterization
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