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Alkalitalea saponilacus 7= 7K 22 #& i BY i J5 I 14 K B = 455 14
BYE', s, Tep', 25, 267, g’

PR B B S A BE, dbaT 100081

2 AV P R 2 A KU AR 2R E, JERT 100081

WE: [ BWY ) e KA LA Alkalitalea saponilacus 77 A JENEEE AT TR FIBRIR , D04 A SR Tt ) 12
BRI Bt [ i 1 A GC $iAR Mt A. saponilacus & BEAR R 274, FIFH A3
TK A% R 15 (DNS) I 5 A SRBH A 1E 7 LA SRAT S LB U . B2 SBCREL i 9 e (R 45 1 B Ll 2 ek o [ 4551 ]
A. saponilacus VIARTFRIFAR R ACYINT, A=A R = PINR & i 80%LL o & LL 0.4%
(W/VYFERE+0.1% (W/VRER AR RBE R I A Wi, A SRMERES 7 & LAMEAR AR SO 5l A by S — D st
[ 3.2 5 o A SR O T 15 I HEER B 2%6% .pH 7.0 F1 55 °C ik Fll e fE HLAEIZ 25 F IS 714 590 1U/mg.
IEAh, ZBEE JITE 0.2% Tween 20 A7AERT 3NN, T7E 5 mmol/L Mg” 1 0.2% Triton X-100 f7-7£ ] TG 2. &
N, HAE Cu™', Fe' Rl Ni*"%54: J8 B T Ae i W9l S 2 4mikl o [ 2518 ] A. saponilacus K& F = WIS R
DL A W16 IR A SR A Tolb AR = v HAA )32 B N RS

KEBIR): IRORANTS , Alkalitalea saponilacus, TNER, AN

RBHE R ER P LK EY, & LA, B MR S A o RS T —
TR RN ZRINNE . ZAGWFEEN p-D-1,  SCIENANEREEY) & ROR RN . Hh F2A A

4-AMEFF S T i T 2R S Z U (I 2
i e A LRt BrS D e RE p | A A | N 5]
SEAR RN A /DR . T ERE ., EFL
B EFUBEEERR | A4 B R A A R IR 5
I, AR AR SR 4 58 4 K A 15 28 22l oK fige i
B A Y, T AC SR £E 7R 910 K S S v e

RWEIeME ZF AT B (Amphibacillus xylanus), &3
M ZE AT B (Amphibacillus  fermentum), s etk
25 0 KT B (Amphibacillus  tropicus), P %L
(Alkaliflexus imshenetskii), %5/ f0FF # (Bacillus
pumilus) FHE M 4R 76 (Clostridium alkalicellum)
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RE A= WG IS R0 T 1% W A0 200 T 1 Ol U AR AR
Y, DA ST T BE A B RO TG 1) T8 A 4 T
R IR IE

AR M SE [FE AR &M Soap Lake A
O R34S B — PR R R AR SR Y L M DR AR
WM Alkalitalea saponilacus™ ., ZHFKAELE Na©
Wl R 0.35-1.38 mol/L (K124 F 2%-8% NaCl)Fil
pH & 7.5-10.5 S5F F T AR K B0, HidaAK
. Na' ¥ JE N 0.44-0.69 mol/L (#8324 T
2.6%4.0% NaC)Fl pH N 9.7. WFs5E &M, A
saponilacus RETEFEARGEFRIL P IR T #eZ | HE
AR B A B AR SRMEAE g e — B IR R A T AR 1 BB
XWEREE A. saponilacus AMYBES A R Wi H 5E
ST ILER R AL AN . DRI, A SO S AR R BE
VIR T L R EE Y, i — IR R SR
AT DU R A S IR AR P s HOR B € A. saponilacus
PR RN T (B AR IR AL G, S Tl Ak 2y
R AR AR 5 S5 5 D0 A A OB AL it 11 2 Hi
SAFIF oI TR AR SR 1 0 A 1 ]
PR T I SR

1 AkA %
11 FEEFAES

WATTRPREN . T R B FIE AR A SRR I S
T Sigma 24 F 5 3,5- AEEK A BN A= MLYE
BSA(V)FRfE S LT Solarbio /A w] ;5 A K F
Jbut A REFHA R W] . DK-8D HL HAE i =1L
JK A (bR BR E B2 Y7 g A PR 22 7)) s HACH DR
2800 436t (HACH 23 #]); INFINITE 200
PRO Z YJfeMHR (L (TECAN A H])o
12 BARRFRIARRE IR

Alkalitalea saponilacus TPk R T A 5255
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% o A. saponilacus TR E; 77 3 B o M AL ] 2 2%
SCHR[4].
1.3 A. saponilacus & BEARFAEL =4 01t

DL RN, TERIASE SR R 4.
saponilacus &k, PRECHR TR BIAARRE SR 3,
0z 3 R LA 1% it 3 RN T DA e AR SR
(1%, W), MERKERE1%, WV EERARR
Wi(1%, W/V)RIED RIS TR, 78 35 °C #il
100 r/min 55 N 5%, 15595 5 do B 24 h UM
FI GC i AR 2 R AR Hh 4% 44 1 i
1.4 A. saponilacus F= BT 5 B YR i 7 1%

DL 1% 06 A, saponilacus 53 SR T LA
JERE(0.5%, W/V)., MERKEWO0.5%, W/W)., %
ZEHH0.5%, W/V). HEE0.5%, W/V)sE Y
ZHE0.5%, W/VYRIRYIIR AR SR B 7 35 °C
A1 100 r/min 25F F155% 36 ho FH DNS (4 F
JIT AR YO R BT 77 AR SRR SL S, DA I A
77 AR SR 4 BT e B A
1.5 A. saponilacus F= BT i S FERR IR B 2

PL 1% 6 A, saponilacus 53 R F L)
FERE(0.5%, W/V)., HERAKEWE0.5%, W/VEi#H
HEWE(0.4%, W/V)HHEARAKRBHEO0.1%, W/V)yNHIEY)
PR IAE SR B o 7E 35 °C Fl 100 r/min 550 F 1%
7% 36 ho FIFH DNS 7540 F Prid )il e & B i &
AR TWEEG A TG ,  DUB % B R 7 A SR VR 1)
it e R IR G o
1.6 BREREEEMTAFHE K A. saponilacusFEAR IR
FRRLEE 2

SRy AR HURR 2 e 190 T A SR MR i T A A R
B, KRER 36 h IRAED) 2 200 W, TAERTH] -
[EJERERH[R]=3:3 (s/s) 25 N AR R 10 min, SR
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TE 13572xg 1 4 °C £/ F &0 20 min, W& B
W ArHIE 20 mL Y _BTEW, VKGRI A
FIEEHR 20%. 30%. 40%. 50%. 60%. 70%. 80% .
90%71 100%£)(NH,),SO04, 4 °C FHE 147 . FJm B
IS WRAE 13572xg F1 4 °C 248 F B0 20 min, LA
PAF ARG A5 U0 . FHBEIR A 40 -0 R
TEANGE R (pH 7.0)H AR 1 TTE AR R R
LG . B A 3 I
1.7 ARERFHBEHETE 1 W E

M98 Amore A ZEUIR FHNN E A SRR BTG /1
7, 2ol il Mok WS K A% B2 (DNS)I &
RBWERGRGTS Sy BAARERAET

AMERER LA TIAE . FHZEB K 1% AH
FRUEIR , TR ZE AR 1% AR MR 4> IR ek,
100, 200, 300, 400, 500 pg/mL AWEFRUER . 4>
SO BUAR [ e B ) AR AR VEE VR 200 wL T 1.5 mL #5.0
B, FIA 200 pL DNS IR 2T, SR 5 7E 100 °C
RN 5 min, fefEIGHEEUH R A VKB R
o WEZS BXTRAR . B 200 L ZEIRAKACEE
200 pL ABEAREREE LI E Y . #2S FAXIE R
Z, ME 540 nm PTG, L ODsy B9\
ArRR, DARE IR AR RS MR R B AR bR, VR AR
AR E

AR FRMERGRES 700 . ZEIRK 4 0.5%
HEARAR M HIEY), 76 1.5 mL .08 A 0.5%
ARIFBENCY) 150 pL, FMAKLEGR 50 pL iR5T,
1E 55 °C /KN 10 min, fiefa A TKS
HRHT ARG A 200 uL DNS IR~ , 78 100 °C
ZMFF RN 5 min, FRERBEURA VKA R, e
ODsyo FEAFEFHESR 3 K, BOFHME TSI J)
25 AT RE KRR 100 °C n#A 10 min 2R3
o, BUS50 uL LA E RO . AMEAE SR R

FLEE ODsao—25 F1 ODsag o HEHEANERR 1 il £k 7 A
THE R SN 7 A A S i, AT 53 31 R SR M
Tt I 7

AR SRWERERES 1 58 x5k il AR T
ARG 1 pmol A [F] FR 4 il 5 A SRR il 1) il i (L
W N S5k 55 °CL pH 7.0 A1 2% ). B
A B W 6 8t 05 )7 B0 (IU/mL)=Nx Cx0.4x1000/Mx
>V, H N: HERROTREMGE, C: AR
HE 275 2 A AR & 5 (ng/mL), 0.4 SN ) E A
F(mL), M: KRBERFH, T: RVEE](min),
Ve IR VR A AR
171 EBEEERNNE: RIE Solarbio 2 F]EH
BN %E (No. PC0020).
1.7.2 REEXSARRVERGNEE B : pH 7.0 5%
R, 7E30-90 °C GG 5 °CyK i X
PRI 72 A SR B ), DAt (A 2 R4,
FEXT R 1 =CR TR BE T 1 AR SRWE R A 6 ) /2 IR
2R BEWERGEIE 1)x100%, LA E 1% bk A B8
it SRt S I o MR EE AT 3 IR
1.7.3  ERFEXARRVEBEEGTE SRR B A [
NaCl ¥ FE (1 0.5% A SBEICH) , B 55 5 1 AR SR il
EARBBHIRYITR AT, i NaCl 2R ELF] 2% ., 4%,
6%. 8%, 10%. 12%. 14%. 16%. 18%. 20%5k
22%. e A [6) R BT AR SR A GG 7, DA
EE S B, ARG T an b A~ b E
FE 3.
174 pH XARSAEREESE 71 R0 : Bt 50 mmol/L
FIARTR-FI AR TR N2 i (pH 4-6), BATR S — -
iR — BN ZE R (pH 6.0-8.0), H & MR- 2 AL
IR (pH 8-10), Jf LA HY 22 v il 45 0.5% A9 AR
R o P55 i AR SRWH RS A 2% 22 vhil
fHRGLEAN R pH 4508 N HEFT SN, 022 A SR it ey
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W71, MAMEIEES 3K,

1.75 SREFLREEMEFIX AR REEEEE S
WIRENR . TERGE ST, Zr BITER B 0
FIA 5 mmol/L CuCl,, FeCl;, CaCl,, AICl;,

CoCl,, ZnCl,, MnCl,, NiCl,, MgCl,. 0.2% (V/V)
Triton X-100 B¢ 20 (Tween 20). il E A4 &
B GRS PEFS B RIS 77, DR
T4 S B 7 R 3 T I A ) R I Y ) T TS T
100% , FHXTEETE 1€ an |, B EE 3 IR,

2 HERFH

2.1 A. saponilacus AR AR F=BR 57

A. saponilacus RESETEDR ST T 5 AR T
BEAR . MERFFEZ BN, ECR . NIRHM
TG, HANIRA S 80%LL (8 1), 1fEX
Meidfirp, 25 1 RMEEARRME AR 4 T Z 0
IR, 3K AJ R 0622 AR RN I 10 B FL 54 A A
T A. saponilacus R ; 55 4 KMEARAR MR
AR TMER A A B N R & 5 LT A A, ELPAE ™
PR BE S LUABR AR SR M &, XU 4. saponilacus

T bR LAHEA RN AR TRMEAE S KR o A,
DIARFIARFNE R K EECPIRT, 55 4 K77 R
FRR, 55 5 RIMEA TR, 58 R T Re &
ANRBBEGIEFEIRIY, A. saponilacus W AR FHIR G
M2 H B B4 SR I E 3R
2.2 REBRIEXT A. saponilacus = A FEBHEE 32 1H

eI R i A ) AR AR B SR IR R R 2
—, XA I RS ¥ A saponilacus
DIMEARARTNE . FEME . 2P0 A els 4r 4t
THEANME—BRIERE SR 36 h SRR TR IR, FREURER
BB T DNS S, fRfm HEA B (181 2)H
AR 2 o Z5RIT, DL S RIS [FRRIE R EY)
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Figure 1. Acetic acid, propionic acid and butyric acid
content from the fermentation of xylan by A.
saponilacus. A: the fermentation of beech wood xylan;
B: the fermentation of birch wood xylan; C: the
fermentation of oat spelt xylan. Data are presented as
mean+SD and are representatives of three independent

experiments.
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2. A.saponilacus ZE A ERIRE T & B AR RHERGHIEGIE 1

Figure 2.

Influence of carbon sources on xylanase activity of 4. saponilacus. A;: control of birch wood xylan; A;:

test of birch wood xylan; B;: control of maltose; B,: test of maltose; C;: control of sucrose; C,: test of sucrose; D;:
control of glucose; D,: test of glucose; E;: control of cellobiose; E;: test of cellobios. Compared with the control,

the deeper the color, the higher the xylanase activity.

BF, A. saponilacus FALARFR N 77 A SRBE G I B TS
TIURIR IHEAR A TENE> TR > 22 2 Wl > A A > 2T 4
W PRI A I T DAME AR SRBH RN REREAE S ik
IR G KAAL A. saponilacus T AR RWENG o

2.3 AFBRIBER X A. saponilacus = A B G
I i)

A. saponilacus TE 0.5%PHREARAR R 55 34 T
R AR R RS R, RIS AREAR
AR RN EREAE IR IR L& %) A. saponilacus K T
PERRNER S0 o T RENER Iz BRI 5
15, A BELAHA IR 7 A SRR AT LU R A%
HEWIE R SRMERG AR 7 A . B 3 Fos, 0ol

600

PL0.5%HERE . 0.5% AR FRBHEE 0.4%EEHE+0.1%AK
RWEN Y IRE " AR RNERE , oLk 0.4% (W/V)
REWE+0.1% (W/V) AR FEME R ik I8 1) 55 S B AE W) 5
AR FERE B 15 ) B2 T AR S, S
FiK(527.3£3.2) 1U/mL, NE—BRIER 3.2 %,
KWW LT 7(295.6+25.9) 1TU/mg ARGt & T
B — T U5 BE B (200.0+44.3) 1U/mg 8% % A B b
(166.3+6.1) IU/mg. [A]i} 8 1% 15(3.240.3) mg/mL
WAFE TR KM LR, 22 —miEm 4 £, &
Fo SRR — e B R IEHCER,
3X 5 B T A 8 2 R A T TR g A R
ARIBEBGR A B, DA & 57 AR SR W i
TSI,

== Xylanase activity
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Figure 3.

Influence of carbon sources on xylanase activity and protein concentration of 4. saponilacus. Data are

presented as mean+SD and are representatives of three independent experiments.
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2.4  BammRY BT R R E
BRER B AT AR | alifbFEse B i, HoBA
ﬁ ﬁ%ﬁﬁ NG M AR, BRI B AR
i i 3k ] i LAAS 31 Pl S5 A RR & T 4 BT
%%ﬁﬁm%%*%ﬁﬁ%mo@4#%%%,
T TR S0 H0 1 E 1 20%—60%31 il N H BETTLTE 1S 3 A
SRWENG HORRF RS ) o SR BRI B 40% 8T,
JIT A 3 ) B AR SR R S ) Frees o BRI, AR
) S 2SS4 T 40%FEFNRE B BR Bl R AR AR SR
BEREILE , TP ] 8 AR SRH T R RERAR
2.5 TREEXTARRAERGEEE 10 R
A. saponilacus "E KR BETE D 840 °C HaE H.
A KR EE R 35-37 °C, R LR BE T fE S0 AR R
WERERES 52 m B0k . 453K, 4. saponilacus
A AR SRBHREAE 30-90 °C 444 F A 1S ME(E 5).
£ 30-90 °C JEE P, WG I 5T i ) BEAR HoARid
JEEE N 55 °C. 1 30-60 °C 44 , HAAXTEEHS
FI4EFF 40%L) |5 7E 45-55 °C 408 F, H AR
TR EI T96%LA s 7E 60 °C B, 1ZEHE S 2
120
100 F
80 t+
60 -

40

Relative activity/%

20 -

0 20 40 60 80 100 120
Ammonium sulfate saturation/%

E 4. FEEREREHT A. saponilacus K B2 HEFEEG B9 14
Figure 4. Opitmization of ammonium sulfate
precipitation of crude xylanase from A. saponilacus.
Data are presented as mean+SD and are representatives

of three independent experiments.
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1/°C
E 5. REX A. saponilacus /K B #EEGEGE 5 B9 2200
Figure 5.

Influence of temperature on xylanase activity
of A. saponilacus. Data are presented as mean+SD and
are representatives of three independent experiments.

IR H 2 65 °C J5 FREBaHAIHR 2852 ; 1E 80 °C
F, HARXTEES S0 24%; 1€ 90 °C iF, HAH
XFREE T129°0 6%, FRBTZA S & R A 5
SR SZ 77

2.6 NaCl ¥ EXT AR RIHBEREE /1 5 m

A. saponilacus J&=—FREEWSFE 0.35-1.38 mol/L
(ﬁ%?w&w&mm%ﬁ%#?L”iﬁ%ﬁ%
HREREER AN T o 3K 7R 4 1% P 0 A L 1 R SR
it Py Tt % 0 PT fig 2t R A — o AR . ] 6 45
T, 7 NaCl ¥R 2%—6%HT, A SR Bt ffg 15
ﬁLﬂTMﬁ,W@wﬁﬁﬁﬁmmW%T%
1.5 fi5, FLEAEEBE A 12%A9 550 F RS S bt
TCERRT Ry o X R B E 2%—12% NaCl i Py,

b 23X 2R SR i 10 i 2 S N A — S B IR R AR
. 24 NaCl W EEIAF] 14%, % EES 1A IT
U AZ BIHNHIT S5 ; 7E NaCl HREE Bik 20%H0,
AH X B IG SI AT 3R 6 AT 29 30% . A1, A. saponilacus
A K e E SR MR EE N 0.44-0.69 mol/L (K124 F
2.6%—4.0% NaCD"!, [Hitt, SEIET A. saponilacus
F1R) A SR B Rl 114 T 335 BT S 1 T o 8 B 5 i A
K R A&
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6. #LEXT A. saponilacus 7K B2 HEERESE 1 HY £ 00
Figure 6.

0

Influence of different salinities on xylanase
activity of A. saponilacus. Data are presented as mean+SD
and are representatives of three independent experiments.

2.7 pH X AR BN EEEEE 1 =

T A. saponilacus FitiEK pH 7 9.7, #HHE
FLT = AR R H RGO s TR, B LAZE 3 FlCASIRI Y
G2 R Z AN pH. 25T SR SRBEG Y o
F pHe SR AN 7 Fzs, AREWERGNGT /178 pH
4.0-6.0 BFZ#THE, 7€ pH 6.0-8.0 B ST R A R
fi, 7£ pH 8.0-10.0 BHZMWIR#AK, 7£ pH 7.0 Bf AKE
WHBEEG 1S 1R8] T RcKME, U A, saponilacus Pt
FEARRWHEHE Y pH N 7.0, [EE, AR
BETE pH 5.5-8.0 Y251 AN PR KR R I 40% AR
VEBEAHXTBENG ). pH 9.7 B} A. saponilacus FITF=AK
SRR A2 15.0%AEXBFE 77, 5 pH 4.5 B
ARERWERGRRS 1) 22 A%, RUTZRHER S IR YE pH
FPE pH JEENERA —E RS2 ) o Tt SO
LS . ERBE . pH A5 TN AR RS )1, 2k
PR 2 177(590 TU/mg).
2.8 & JE BT K REE MR XA R WEEE S

T 5 mmol/L /S [A] 45 & B -1 72 A S8 4 it il
W71, &R m#E 1 PR, CuCly, FeCly X AKEbE

T 0 A RO S K, Wil 0 AR SR i G
AT 23 FIXF BER 11.1%F01 17.6%, NiCly, AlCI;,
MnCl,, CoCl,, ZnCl,, CaCl, ZRXT B kR = AR
W 8 TR0 T3 A R AR VE T, T Mg Cly D% il
I BT B AR . A Tween 20 FJ LAKS 24
1.16 5RO RIS 1, TAA Triton X-100
Ji B A WS BB i 1 A8 k. A Tween
20 A DAME NS F7 AT AR B b FR S P AR AT ek

120 ¢
—o—pH4-6

—e— pH 6-8
go L —2— pH8-10

60 - ././\
40 -
20
0

3 4

100 |

Relative activity/%

& 7. pH XTI A. saponilacus /K B #EEGESE 1S IW
Figure 7. Influence of pH on xylanase activity of 4.
saponilacus. Data are presented as mean+SD and are

representatives of three independent experiments.

R1 EEBFMEIMEEMETIN A saponilacus KB
B EG & B S200

Table 1.
on xylanase activity of 4. saponilacus

Influence of metal compounds and surfactant

Metal compounds and surfactant Relative activity/%

Control 100.00+4.19
CuCl, 11.054+2.45
FeCl; 17.63+2.49
NiCl, 34.66+£1.57
AlCl; 38.43+7.06
MnCl, 54.08+2.20
CoCl, 55.58+3.80
ZnCl, 62.12+6.24
CaCl, 68.31+4.31
MgCl, 98.88+4.08
Triton X-100 98.20+2.74
Tween 20 116.61£1.36
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AR RSN , (R E R S SR A&, it
1115 8 A FH T TR 0 e L e 4 e ok
e RrR IR M

3 it

P SCHRAGE , 30 A W R e AR SR Y 2
Ly CRN . TRIAS B S Hh TR S TR R
(Marinilabiliaceae) IR FH 4. saponilacus BE
PAAS R A YR A A SR BE (BEA | MEAR TN 22 AR M)
T — IR &Y FE AR, Wik, 4.
saponilacus 77PN FR 3% — T % (1) A= FRA G RRAE X L
MWEEA T MR AR E L NREE
PRETYERIRL . BRELRI A K SE Dol rh e B Ry
A, FEU, N R 2 T R s Al 7], LA
SRR ER AT LA PR B AR B IR R it
N R IA RSG5 2 /K P (0 A BRI . AR
FIAiT P R AR #B ok U5 F A 4k Tl ™, ik 4.
saponilacus R REAR RN A NIRRT 2 B Tl
S BT 0%

AW B UUER] T ZE PSS T AR R B BE
PEERR AN B AE YA . A saponilacus REF|FHZ R
IR AE K HAG ROR TRWERE . FLLUHEAR AR SR e
Wt L6 3l ik 295.6 IU/Mmg, e & T 3 28
¥F B (Bacillus altitudinis DHN8)(40.5 TU/mg)!"™ | 1%
FF B (Clostridium PXYL1)(37.1 IU/mg)!"® . fi P iy
Hi (Pseudomonas sp. CL3)(40.0 1U/mg)!' 14 = A5
W Y 41 TR L % B 22 %5 (Myceliophthora sp. IMI
387099)(124.8 TU/mg)"™ | g E5E 18 (Chaetomium
thermophile NIBGE)(95.3 1U/mg)!"" . Ji& % ¥ %5
(Penicillium capsulatum)(42.37 1U/mg) "% ELTH ,
HAdr A, saponilacus 1A FEETREAH B A0 Bl 5 )
= T ok UE T K % 5 5 (Penicillium  capsulatum)
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(42.37 1U/mg)? "V Fl K B (Trichoderma harzianum
T4)(248.66 TU/mg)* A BB HLBRR (3 2), HMI
TR T FEHFE(761 TU/mg)FIAREE (3578 TU/mg)
iR AL R RBERE , BT DL TR B S
KRG T, IBTXEIET A. saponilacus TEER
AR SRBE B TR AN 2L

A. saponilacus Ty A SRBE B H AT HAMURR Y
B2 BT . S, AR SRR A R i T R
AETE 2%—12%8 TEHYER BEVE IR T R4 R A5G 77
T iR T8 B 22 B0 B 7 A AR SR T 1) il 1%
BTUMEIG N BN I/ =Sl e 5 3 ol S )
il IS F A S 2 0 . T R
A. saponilacus F1—YEIEER A T BT 6 WA SROBE TG
M EHEE (R 3), &P A. saponilacus FrE AR
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Table 2. Comparison of the xylanase production by various microorganisms
Microorganisms Substrate Cultivation conditions Xylanase activity References
Bacteria
A. saponilacus Birchwood and sucrose  pH 9.7,35°C,36h  527.3 I[U/mL (295.6 IU/mg) This study
Bacillus altitudinis DHNS8 Oat spelt xylan pH 7.0,37°C,48h  40.5 IU/mg [15]
Bacillus coagulans Wheat straw pH 7.0,45°C,48h  165.0 IU/mL [22]
Bacillus sp. QH14 Birchwood pH9.0,37°C,48h  260.3 IU/mg [5]
Bacillus sp. SPS-0 Wheat bran pH 8.2,60°C,24h 31.81U/mg [23]
Cellulomonas flavigena Bagasses 37°C 12.8 IU/mg [24]
Clostridium PXYL1 Birchwood 20 °C 37.0 IU/mg [16]
Pseudomonas sp. CL3 Carboxymethyl cellulose 37 °C, 48 h 40.0 U/mL [17]
Pseudomonas sp. WLUNO024  Xylan (Sigma) pH8.5,37°C,48h  190.2 IU/mL [25]
Fungi
Acrophialophora nainiana Birchwood 40°C,72h 45.1 IU/mg [26]
Aspergillus nidulans KK-99 Wheat bran pH 10.0, 37 °C, 144 h 40.0 IU/mL [27]
Chaetomium thermophile NIBGE Wheat straw pH 5.0,45°C,120h 95.3 IU/mg [19]
Myceliophthora sp. IMI 387099 Corn cob pH 6.0,42°C, 144h 124.8 IU/mg [18]
Penicillium canescens Casein peptone and bean pH 7.0, 30 °C, 168 h 18.8 IU/ mg [28]
cake
Penicillium capsulatum Birchwood 37°C, 120 h 42.37 1U/mg; 761.00 1U/ mg (after [20]
purification)
Thermomyces lanuginosus Cob pH 6.5,50°C, 144 h 3576.0 IU/mL [29]
Trichoderma reesei Rut C-30  Lactose pH 6.0,28 °C, 120 h  94.7 IU/mL [30]
Trichoderma harzianum T4 Oat spelt xylan or wheat pH 7.0, 28 °C, 168 h 248.66 1U/mg; 3578.26 1U/mg (after [21]
bran purification)
#* 3. RKETFTAEMERMEEAREREFERILR
Table 3. Comparison of the xylanase characteristic from various halophiles
Strain Optimal salinity/% Ml{lt%ple' of ir'lcrease ,0 f xylanase References
activity in optimal salinity
A. saponilacus 2.0-6.0 1.5 This study
Thermoanaerobacterium saccharolyticum NTOU1 12.5 1.6 [33]
Halophilic Bacterium-OKH 15.0 5.0 [34]
Strain CL8 DSM 12619 5.8 1.1 [35]
Gracilibacillus sp. TSCPVG 3.5 1.3 [36]
Bacillus pumilus GESF-1 2.5 1.6 [31]

HS2&, A. saponilacus FiE K pH b 9.7, 1M
HA BB AR R WEN S S, pH iy 7.05 [R]E, i%
AR K pH JEFE K 7.5-10.5, i HiA S0 5 pH
TLHIN 4.0-10.00 X 5 FATEAWFFE IR IR H il
FAEAR R 22 5, RO ARAS RE TR 8t pH PREE 1A
R, % 4 s, REEKRAEK TN pH

AN W AR SRR ) d5ci S pH L (H 2 28 S ik
AH/INF 1A pH B, KL, A. saponilacus it
PR SRBE B 73 LA T B | FE s iR
FIACF AT RASR T, Kol DL E s A8 4
ARG N HOE R TG A, AL
A. saponilacus TRVEIEFEA T4 3 R 41 58 1 I
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Table 4.

Comparison of the xylanase characteristic from various bacterium

The pH range at

Temperature range at

Strain Medium - Optimal which the relative Optimal which the relative References
pH pH activity is more 40% temperature/°C activity is more 40%

A. saponilacus 9.7 7.0 5.5-8.0 55 30-60

Bacillus altitudinis DHN8 7.0 7.0 5.0-10.0 50 40-70 [15]
Bacillus sp. PKD-9 6.0 8.0 5.0-9.0 55 45-60 [37]
Bacillus pumilus GESF-1 7.0 8.0 6.0-9.0 40 30-60 [31]
Chromohalobacter sp. TPSV 101 9.0 9.0 4.0-10.0 65 30-80 [38]
Hypocrea orientalis EU7-22 - 4.5 4.0-5.0 55 30-60 [39]
Paenibacillus sp. AR247 7.0 6.0 4.0-8.0 60 40-70 [40]
Pseudomonas sp. WLUN024 8.5 7.2-8.0 7.0-9.0 50 25-70 [25]
Pseudomonas sp. CL3 - 6.0 5.0-7.0 55 37-65 [17]
I’ﬂf s %ﬁ %K 7& lél/‘] 3{%‘ 5’@ ﬁ'é ﬁ]z j’% /j_:\' ;H\:EE % é‘ Jﬁ‘* %% nov., an obligately anaerobic, alkaliphilic, xylanolytic
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B Y AR M A — 2 FLA PR ORE i gt , A3k
A3 L UF 1) B AR P340 5 R AT R T

i BRI, A. saponilacus PPN R NI A&
B AR SRBE A — SRR R . 5 RETE 4 A
56 R LAl B HFE T ARSI A N
TR AR JWEIE I REIR & U TS . P RE S H R 45
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Carbon source optimization and characterization of a xylanase
from Alkalitalea saponilacus SC/BZ-SP2'

Ziya Liao', Xiaomeng Guo', Haisheng Wangl, Yanchun Yan', Jun Li*, Baisuo Zhao'?*’

" Graduate School, Chinese Academy of Agricultural Sciences, Beijing 100081, China
? Laboratory of Quality & Safety Risk Assessment for Microbial Products (Beijing), Ministry of Agriculture, Beijing 100081, China

Abstract: [Objective] We optimized carbon source for xylanase production by anaerobically halophilic alkaliphilic
bacterium Alkalitalea saponilacus and characterized the enzyme. [M ethods] Xylanase activity was determined by
2-nitro salicylic acid (DNS) method. The conditions for the extraction of crude xylanase were optimized and the
enzyme was characterized. [Results] Xylanase activity by fermentation using 0.4% (W/V) sucrose+0.1% (W/V)
birch xylan as carbon source was 3.2 folds higher than that with single substrate of birch xylan or sucrose. The
maximal xylanase activity reached 590 IU/mg under the conditions of salinity between 2% and 6%, pH 7.0 and
55 °C. Enzyme activity was significantly inhibited with Cu**, Fe’" and Ni*". [Conclusion] Xylanase produced by 4.
saponilacus can have potential for industrial production.
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