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Abstract:[Objective]Breeding excellent microor-
ganisms producing acidic xylanase and investiga-
ting the enzymatic properties of acidic xylanase
(especially pH 4. 0) can lay the foundation for
low-cost and clean production of cellulosic etha-
nol. [Methods] The soil was collected from the
farm of Guangxi University, and after enrich-
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ment, the acidic xylanase was cultured. The activity of acidic xylanase was compared, the a-
cidic xylanase high-yield strain was selected and identified, and the enzymatic properties were
analyzed. [Results] XYW5 strain with high activity of acidic xylanase was screened out. The
ITS rDNA sequence of XYWS5 strain was amplified and initially identified as Aspergillus
japonicus XYW5 by sequencing analysis and inter-comparison. The enzyme activity of acidic
xylanase and acidic xylosidase produced by XYWS5 strain was (26. 26 = 0. 97) U/mL and
(0.6340.02) U/mL, respectively. The specific activity of the two enzymes was (85. 50 =
0.63) U/mg and (1.80+0.01) U/mg,correspondingly. The optimum temperature and the pH
value of the acidic xylanase was 65°C and 6. 5, respectively. And the optimum temperature and
the pH value of the acidic xylosidase was 70°C and 4. 5, respectively. While acidic xylanase had
acidic CMCase enzyme activity, reaching 8. 54 U/mL. [Conclusion] The acidic xylanase pro-
duced by XYWS5 strain has the potential to be developed into an excellent acidic xylanase for in-
dustry application.

Key words: Aspergillus japonicus, screening, acidic xylanase, enzyme properties, cellulosic

ethanol
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1.1.3 34k

i 3 15 7% Jk (g/ L)« BEAR KR RME 10, 2 F1 K 20,
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TR R R G L 36 b 1 B 37 363 0 PDA (g/L) : 4%
B 200, Bl 20, WA WE 20, pH {H A ARIRE,

1.2 7%
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PO E IO GE B A — 20°C TR Y SN B RS 0
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—20°C 147,
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4.0 KA H#EAT . 1 ANEEIE )R (TUD 8 TR |,

(3) £ 4 £ fifi (CMCase H% 71)

Z: 2% KL 21 M 7 1 OB R AE pH H R 4.0 4%
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(2) B fcidi pH {H K Fa g
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HA R A SR WE IS ) B B R T MR XYWS, R
CTAB M4 BUH # XYWS5 B3 H 4 DNA, 4 PCR
TR B bR XYWS B9 ITS rDNA F 51 B, B 1% A
Bk BE R tE Wy 8 m) I AR T AR XY W5 19 ITS rD-
NA JF 31 8K 5 8 bl 19 3t 58 [ [ 57 2B 9 BOR AR B
(National Center for Biotechnology Information,
NCBD , ¥ % J¥ 5 #£ 17 BLAST (Basic Local Align-
ment Search Tool) X 43 #r. & B H 5 H A i 5

Aspergillus japonicus strain Al. 1 ITS rDNA F 3
FIRPE R 99% ¥ Hofw 4 N Aspergillus japonicus
XYW5, 2012 4 7 J 5 H. ¥ &tk XYWS5 19 ITS
rDNA J7 51 §2 52 | GenBank, £ # U5 K448 5 5
JX277550, [Aif F 2012 4= 9 H 18 H £ GenBank I+
N O E A BB IC Bk . 8 3d TTS rDNA
Fe o [m] P8 48 28, M T B bR XYWS 19 &R g8 dE A B
(K 1D,

60

a5 —~Penicillium ochrochloron strain UWFP 720 (AY213675)
L Penicillium simplicissimum isolate CY160 (HQ607998)

%| _Penicillium rolfsii (HM043803)
Penicillium citrioviride isolate D5 (GU388431)
| Penicillium janthinellum isolate Zh9A (HM214448)

w Hamigera fusca isolate NRRL 35601 (GU092938)

30| [ L Hamigera avellanea strain NRRL 1938 (AF454075)

52

Neosartorya fischeri strain SRRC 316 (AY373895)
Aspergillus robustus strain NRRL 6362 (EU021618)

Aspergillus oryzae strain YI-A6 (HQ285587)

Aspergillus niger (AF138904)

Aspergillus foetidus strain CBS 139.48 (FJ629332)
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Aspergillus japonicus strain XYW5 (JX277550)

EU482440)

56
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Phylogenetic dendrogram for Aspergillus japonicus XYW5 based on the ITS rDNA sequence

Fig. 1
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RN AR R It B = I 0 51 D2 B2 N
AR BRI 5 T 7 1) TR P AR SR M Tl 0 TR P A Y il
AR NG AR e oL RN = e DEER U N o v A o
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il R R M AR T I P S D B R A 0l Gk (26. 26 =

672
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0.97) U/mL F1(0.63%+0.02) U/mL, ik J153%1 M
(85.50+0.63) U/mg M (1.8040.01) U/mg, %
TR, DABE R R BB AR IR W A AT AR
XYWS 77 i 1 AR R
2.3 M4 CMCase E§iF /1

B BR XY W5 F3 53] I FH A AR AR SR M L R K SR b
PRI L I 7 0 TR 14 R SRk il 34 B B2 1 CMCase
B 1 BB AR A R ME BT 7 B R PE CMCase B 71 W]
R T HEARR OB T 7 (R 2), I AT AT, ME R OR
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Table 1 Enzyme activity and concentration of protein of differ-

ent xylan substrates

3% 51 Enzyme activity(U/mL)

HAHE
Fh iR Pk A [N Concentration of
Kind Py WET i protein
Acidic xyla- Acidic xylo- (pg/20 pl)
nase sidase

HEAR AR R Ml
Birchwood 5.894-0. 00 0.43+0.02 1.6440.02
xylan
PEAR KR b
Beechwood 26.2640.97 0.63+0.02 7.44+0.23
xylan

*x 2 Bt CMCase i& L&

Table 2 Comparison of enzyme activity of acidic CMCase

VTS CMCase M1 CMCase activity (U/mL)
Kind of xylan pH value 4.0 H value 7.0
HER AR

Birchwood xylan 3.39 1. 80
PR BB g 54 4 9

Beechwood xylan

A E 20184 12 0 $ 25 K% 64

2.4 ERMEAREHmMNEEFER
2.4.1 BEW)RIEIREAMAL TN

R LR XY WS FT 7™ R 1 A R0 il 1) o3 I
JIE R IR M s R M A SRME Al 3% 7 o e B 11 7 it
IS WOIT BRI AT S (B 3~4) . RIS AR K BHEME
W VR B 75 B Ak XY WS P2, 4 5 d 1 LR, 4838
MR, 2 I8 Bailey %50 B AE 20~90°C Jz 7 il %€
PR P A SROHE Tt 1) Bt 5 7 A B R TS S VR 10095,
IS FR X S . R MR K ROME Tl Y Sl TR E R
65°C . 7E 45~80°C i B 35 [l P4 1 15 1 3588 2 ol TR
BERY 70% . 1 M4 AR = 30°C & ik 90°C i B i H
1550 BIA e il I Y 40% 8% 50 % 247 (F 3a) . 24
T T RE IR 5°C (B 70°C) &4 F AR 30 min
Jei BTG ST AR 30% (& 3b) . tbAh, iR 1
30~40°C B, i 1% T3 41598 2 B il iR Y 3596 ~55 %,
X R M2 B kR XY WS BIF 7= IR A SRR il HL AT i Bl o
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EREE N 70°C, IR T 50°CHAH mik 75°C Y,
PR XY W5 B2 PEARE H 5 i B IS 140 53 51 2 e i i
JER) 40208 50 % &4 . YR BETE 30~40°C B, il I
FACY e B 3 W EE I 10 %6 ~30% . 1 24 IR 5 i ik
90°C B, A W AN 2] J2 Pk AW 1 Bl 09 Bl S M (E 420,
BCAN YA s R 70°C & N ARIR 15 min 5, R
P AW it 5 A il 1 ) ARG 5 76 R EE FR R 20 min,
BRANHETE J1 2 0CIE 4b) , fH UL AT 0, TRk XY W5 [ R
PE AR il ) BB 8 M LA 22
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2.4.2 BEegmiE pHAAF pH A 14

FLAE B AE AR pH {E (2. 10~12. 00) & /4F i &
R XYWS 2 M A SO0 il 11 I 05 DL 35 e S R R
100 %6 , 0 5 AF T g 15 77, 8 bk XY WS JIF 7= (1% g v A
BBl pH fHN 6.5, pH {H7E 4. 5~8. 0, il
WG Bl pH (AT 70% M IE ML T
pH Hh 4. 0 B, 2P A OB i (19 16 134 B 1k 3 il
pH {F B it 35 M 1 — 2= (&1 5) .

W Ab 5 15 B B XYWS (19 1% M A B 1 1 4 3
pHE M 4.5( 6), 4 pH HA1E 4. 0~5. 0, B /7
P REAR R AL B iE pH (A1 F 90 %0 3% 75 24 pH
{EAE 2. 5~3. 5, BRARWEIE J1J2 20. 0096 ~66.36% ;4
pH {E R 9 (7. 0O B, 36 P 2 6. 06 %024 pH {H
it 7.5 W LT RIS 30 Bl . e Ah TR AR XY W5
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Fig. 5 Optimum pH value and stability of acidic xylanase
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Fig. 6 Optimum pH value and stability of acidic xylosidase
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3.1 FERMARRYEESRIAE

KT A AR FLUE W R RBEBEAR 2, P Al
— TR A B AR A L R R S
JEEE AT B A AR RIS ok H B AR s &
P HLIROR A R AR . TP R AR
Yy 1 HE 53 8 B8 7 R A R SRR I IR P A Y I A T
M XYW5s & X % b H K M B Aspergillus
B A & T H A& #h % Aspergillus
japonicus ;7 AR RNERG Y B R L0 RUE 1981 4F
A HAME Aspergillus japonicus OM-4 FE [ fi#
RBFROHGEDY . & )5 W58, OM-4 T ¥k BT ™= 1)
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KREWEFIE J1 R 23. 3 U/mLP, Facchini 209 3&
B HA M CO3 B Ak, H T 7 /Y9 A SR B ) B
FiA(23.854+1.2) U/mL, H B4 CMCase i ¥, i
A (0.980.02) U/mL, CO3 B #k LA G2k MUY,
I 7 A SR M il 0 e i K (224, 62 £ 1.38) U/gl,
I Herculano 48" DL B R Bz 55 R 5% 90 T 3 (ds,
dry substrate) 47 P2 B, 45 5B H A il 2 URM5620
TR BT 7 4 A SR G 38 2 (29 08541 808) U/
(g+ ds)., Wakiyama 209 DL # K BB K Y
0.5% . W/V)IEF M Aspergillus japonicus MU-2
PR BT 7= 1) K 5 W 1l 26 4l b )5 i 1% J) 35 566 U/
mg, AN MU-2 B Bk BT 7 089 AE i 35 7 0 e 1k
1.88 U/mg"" , FE N HEI{CH i K% E 4 22 IR
TR R T M R BB g, HoE E MR AR R
Aspergillus japonicus PJO1,ZFE I ITS rDNA ¥
%I F 2015 4F 10 H 27 H7E GenBank /A i (Gen-
Bank % 5 KF550286) . 4 HF 58 % FH B 5 B3 fif )5
B BT B R SR TS ) d5s D (12,07 £0..85) U/
ml., A B 24 2 B CMCase BTG i M (2. 69+
0.20) U/mL,

XYWS5 B AR I 7 B R 1 A R0 I | 1Rk A
it 1) Tt A s W AR B T AR Y EOR . R
SRV A AR T B CR AN S LR R TR 5 A
WA A IR C-2, 1 B 2] An-76 RAZFR, An-76 Fr =
189 A SROHE T AR W S g A9 3% 0 He C-2 B9 a3 il 4 2
A1 1£%(353. 6 U/mL.4. 5 U/mL), T 4" 5%
B PR AR N402 1 R 1 A SO0 T ik PR I i 2 52 B
TR IRF IR Pichia pastoris ), BN b N402 A 42 5
T 10,3 4% .38 F] 453.6 U/mL, %F ot 0] L% EXS
XYW5 T b A7 i ik B35 90 e 1 v A% 3 3K il 0 1k
AT A S 7 M A R A TR P K SR W G

G 2 T K W AR R AR R B AR Y
HrE- w2 E 600 At M EaEE —,
it ,2007—2017 4F 10 4F ) H ™ & T A 0 &
AESH 4351 5 800 225 700 227 WL, AH N A T v
FAARAE 700 J7 W LA S HORE AL Rl — M2 8.5 « HE
P L CBER L ¢ AR BT PR S BT Y R I L
AT, HREWE S SR 4e 5, ik, N — P IF R
PR XY WS JIT 7 4 R A A SO0 Tt Ak JHLRE v Jso 194 17 FH
WEIE . 25 S Tl figp 38R SRR DG 1 77 32 55
3.2 BmEUHRMOLEER

2 P A R T 2 — 2 il 10 SR S T AR T A 2
PR B-1,4- P DI (8 PR R M K SRR ) AR M B- K
W il AT R R P AW i) o 33X T A G B il 34 52 3
Frab SR R E R, iR . pH 5%, Facchini
JEAE 2018412 A H25 K% 64

SO F W A AT Aspergillus japonicus CO3 T
B BT B R SR B0l pHE L R 0 oA 4.0 A
60°C . Wakiyama 255 % F B9 MU-2 B ¥k BT P2 B AR
R B aE pH (E R S350 5.0 i 60°C L 45°C {3
fii 30 min, BETE PERZ AN R E SR E BT = 55°C,
KoK EHAEE ., 1 MU-2 B BR BT 7= (0 R M A B
B foe i pH R IELEE 73 5 4. 0 F1 70°CHT
va SEUVIBEE 9 H A R T 00 R M AR R 1S
pH R EES 3K 3. 5~4.0 F 70°C, i H A il 5
PJO1 P~ E#Its pH (AR 5. 0, KR WEE i i pH (A b
FE 5.0 ZEATH . XYY WS BRI AR BT 7= 14 TR M A S0 il 1)
F il il BE ARGl pH E 2 B8 65°C A 6. 5, BRYE AW
T o IR B M R3S pH (43 012 70°C F 4. 55 TR M
AT W W 3 A B M CMCase W36 J1. 35 8 8. 54
U/mL,

Semeno-

4 ZHig

TV R 2R RAE 1 & G & R IEAR R
W 1) 15 7% L 07 328 H 7 IR Pk A 3R W T G ) A v ) R
XYW5, § HE#kk XYWS5 # ITS rDNA FF 31, 590
FP o BT e 4 How) 26 % 58 H AR i 8 Aspergillus
japonicus XYW5, Wk XYW5 72/ A B b i Fi
PR PR R W 1 i Y T TS S o3 il 3k (260 26 £0. 97)
U/mLAI0. 6340.02) U/mL, P0G ET XTI A H 6
F143 90 R (85. 50 0. 63) U/mg Ml (1. 80+ 0. 01)
U/ mg ; Ho R A R4 i f 35 I8 ARGE pH (E 2 5
k1 65°C Al 6.5, 243 B AE 30 ~40°C A, R 1 A 3R A iy
W IV AR SR 3 MR B 1 35 % ~ 55 % o PR Tk A W
TR 3 I BE AR AE pH (B 435028 70°C A 4. 55 TR IE AR R
WE G A BR % CMCase W36 /1,158 8. 54 U/mlL.
R K B R R XY WS U7 e MoK B R LA
REWTT A AL R R PR SRR AV ) . S ke, 1
R XYWS JIT 7 19 R P A SR Tl 1Y) 2% L4 A A R AR
20 Tl FH 04 A o R R E — 2 el Rtk
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