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AR A DA MR R R AR, 25 E, HRREARE s-HBERER
Rk N16-5, 257 EFRATE (Alkalophilic Bacillus)o 7R B R R AR
% (g/L): FEIE (Locust bean gum) 15.0, HHLA 15.0, A 2.0, K,HPO, 1.0,
MgSO, « 7H,0 0.2, NaCl 80.0, Na,CO, 10.0 (5BIK#), 500ml =% 100mi I
SREEZE B, K R, T 37°C, 220/ min JEBRIRHREF 48 NI RE R B
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B 1pmol FEM T D-HESENEEETRNREN 1 RIS ),
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Na,HF 2,-NaH,;PO,) o, HEERE miE BT o

2 DEAE-Sephades A-25 FEEHT: @it (72ml) MBS A LB B @Y
4 3ff) DEAE-Sephadex A-25 EHTH (2.6 X 30cm) Fd FE MR As AT,
B 7 1 P R AL 0—0.4mol /L NaCl (% 500ml) BREZZEMR » LR 10ml/10min,
IR, A A IR Age, & FEERIEMELE (4575 BT 4°C %5 PR B HTo
R £ 7 5 ¥E 17 45—k DEAE-Sephadex A-15 BEW,ERRTE 1,

3B RHIRAREN: ¥EHBEMETAEA p718.0, 0.01mel/L Na,HPO,-NaH,PO.
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Fig. 1 Second chromarography of the 3-manna- Fig. 2 Chromatography of the S-mannanases
nases on DEAE-Sephadex A-25 column on hydroxyapatite column
88— 84, O—0 Activity; =--—— NaCl o— @ Ay, O—O0 Activity

congeniration

ERCE B B R B IREEITAE (1.0 X 19cm) L3, AFME10ml FARS TRk
BT A AZE, SR THEEL 0.01—0.15mol /L Na,HPO,-NaH,PO, (& 250ml) i,
B 10ml/h, 30 53 S R—E, BB AHE DT A, IRIEEETE UK 14—20 &k
B 2), 983 oH8.0, 0.01mol/L BEEEILLE MBI, RIBFA Sephadex G-15 Fhyik
Bz 20ml, ERESBAZKEFITE L,

F1 BMRHEWTE NS S-HBREMBHAL

Table | Purification of §-mannanases from alkalophilic Becilius N1645
5o JER SR ORER L EER | ke | maen
Ste D(l;in)e activity protein activity Re?;;” Pur([ff;fg;mn

P X 10%u) | (mg) (u/mg)
M Extract 2690 779 2277 342 100
(NH,),50,Precipitation 72 539 420 1283 69 3.7
DEAE-Sephadex A-25
chromatography 325 133 81 1641 17 4.7
DEAE-Sephadex A-25
chromatography 350 63 18 2257 8.1 6.6
Hydroxyapatire 34 50 8.6 5835 6.5 17.2

4. PAGE Gl&REMNAIE: LREHEHEIKE Disc-PAGE RIlEHA=45% 8-
HERE 0K 3 3D MIZHFR PAGE (3 X 100 X 300mm) 14 & sk
—PHILT =F s- H B RESA G, MK T EMENSEEY, B 0.01 mol/L B
BEFBIER, DG - HBRES M-1 M2 &1 M-3, X =8 - HERALE
Disc-PAGE  E3520—%&F (A 3),

(Z) BHEFER

LEBfI2 T &: /i SDS-PAGE MREH&(4—30%) PAGE ME T8, wi/m
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Fig. 3 Disc-PAGE of the purified enzymes Fig. 4 Determination of molecular weight
1L.EEBKAERET Hydroxyapatite of S-mannanases by SDS-PAGE
chromaiography; 2. 8-mannanase i. Lysozyme (14300); 2, 3-lactoglobulin
M-1; 3, f-mannanase M-2; 4., g- (18400); 3. Trypsinogen (24000); 4, Pe-
mannanase M-3 psin (34700); 5. Albumin (45000);

6. Albumin Bovine (66000)

AREOS TR R GEERE 49, RE s-HEREE M-1, M-2 #1 M-3 {94
F 243512 51000,38000 1 34700 /KA, B UGS T RAEE, Rifi &9 8-
HERER M-1, M-2 f1 M-3 Bl - RREAR,

2LERNEHS: HHEERSBREENE -HBREE M-1, M-2 /1 M-3 [
Zoh g pl 435126 4.3.2.5 Fil 2.5,

3. pHMRENEE D AMRE-RNEWN: £ pH4.0—12.0 (92 rhik (pH 4.0—5.0,
0.05mol /L ESES-FEE¥EH4; pHG6.0—8.0, 0.05 mol/L Na,HPO,-NaH,PO,; pH 9.0-10.5,
0.05mol /L H & E-NaOH; pH 11.0—12.0, 0.05 mol/L Na2,CO,-NaOH) il 5
WEHsiE T, eH-EMARME 5-A, s-HBEEE M-1 $5E pH 4 9.0, fi M-2 7
M-3 7 pH 10.0 RILH B AEEIE o

EARRGEE, EMNLENE - H BRERE N, RBERE-EHE, s-HBREN
M-1, M-2 1 M-3 WERFERE S 70°C (& 5-B),

WEEERY oH REH ZR B ES L IRRH oH 2 b 7E 50°C (RIS 30 040, RISHY
A ENERE . ZFR(ES-C) ZH-HEREH M-1 R M-3 ££ pH10.0 K
RE, M-2 185 pH EEI7E 8.0—11.0, B 7% H{RHF 95%—100% , 5T pH 8.0 B R, .

oA Rt e EEBREARRE TRE 30 48, RERERTENEESE
Ho &% (B 5-D) R - HBREE M-1. M-2 [ M-3 BTRE D514 30—40%,
30—55°C #1 30—-50°C, 80°C N =FEEi8554 &%,

¢ ERETHEBEINEY: A 1 X 107 mel /L S BB FHRiE(% AgNO, FIR
B EANNS BE MY S 37°C i 30 8k, RBERENY BTG,
RAKIMA & B2 T A0885E J11E 20 100%0Ag*, Het Rl Mo®* 3f p-H B BEG M-1.M-2
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Fig., 5 Effects of pH and temperature on
activities and stabilities
(A) AR pH K357 Enzyme activities at various
pH: (B)AREEEEILS Eozyme activities at va-
rious temperatures; (C) ARpHTHRE T Enzy-
me scabilities at various pH; (D) ARGEETHR

TE#E Enzyme stabilities st various temperatures
0—O0 M-1; e—e M-2; s—nm M-3

Be B-HEREE M-\ XKER¥ESH™
Fig. 6 Paper chromatogram of the
products from konjak by the enzyme
M-1
EK: BeWmE £ 284 Products from
konjuk by the enzyme M-l
AK: EERMELB™Y Products from
keniak by acid
G: Glucose; M: Maanose

¥2 SRMEF S-HRRENITHNEW

Table 2 Effect of various metal jons ou g-mannanase activity

&EEF H2A1 855 Relative awiivity (%)
Mectal ion -
(L.0mmol/L) M-1 M-2 M-3

- 100 100 100
Cu’t 105 104 108
Pp*t 101 86.1 102
Nit* 100 87.1 80.3
Ca?t 94.4 92.7 97.6
Mgt 92.3 86.4 100
Sn’t 87.7 90.9 92.2
Zo't 79.9 87.5 68.4
Felr 78.3 84.3 95.2
Co™+ 59.2 98.9 100
Cd*+ 54.2 79.8 62.5
Mp?* 36.0 31.9 32.7
Hg™t 26.6 24.3 16.6
Ag* 17.5 35.4 8.5
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M M-3 MRS FIAER; Cdt Rl Co™* 3¢ M-1, Zn* Fu Cd* W M-3 BgREsE
NEFE—ENMWHER (£ 2),

5. S-HERMBAGINEEM: TEpH10.0 (9 0.05 mol/L H#-NaOH 92 M
U EFH S BRETATR LA R B HEY, B Linewear-Purk {RB 5ok
=AM M-1, M-2 Fi M-3 xd R4 H B SO K, G5 A29, L7F 12.5 mg/
mly FERIEE V., 2813 27500,47500 F1 15700 pmol » min™' » mg™'y W AT KX
HEEREN Ko 533000 1.86,2.6 50 2.1 mg/ml; BK 5 Wik T Vioax 535025 2900081100
1 6500 £mol *» min™! - mg

C BRFHGHBERTNERY: 10ml 1% (W/)V) UREEETE % & ol d
(75F pHI0.0, 0.05mol/L H41&-NaOH ZAMEA),MA Giml M-1 Ei (100), F
S0°C (RE 2N, R RIE S W05 16 | S 048 b 347 48 2 47 (il 6), R R EE A X
o T 6 R S s s e e,

it s
ﬁﬁéb&;ﬁﬂfkﬂﬁéﬂé&%ﬁém—/ﬁﬁﬁ%’fﬁiﬁ’s%ﬁﬂ”ﬁ*ﬁ%%ﬁ%ﬁ%ﬁéﬁﬁ}, FHEAkkE
BRI T zerreseric PE S BPUESIH B BEERELY sB I ERAE T AMOOL PRiEEy p-H
BRI =N FRERANRENY, Feem s Ea45 NI6-5 ELPE=RSTRA
D 8- H & Sk,

SACHY Bacillus N16-5 (1) p- 88 KM S 2t Bacillus [k 8- H B R A 7R
BLEBIT 2 3 WLEH @k Nlo-5 W= - HBREHEE o1 LT 2 0—10.0,
Bactllus AMOOL {93525 pH 24 8.5—9.0% R ESERAFEAIES 20 6 09, 77—t jx g -
BB BT pH WK, — B 4F pll 3.0~—5.5M,

Baciilus N16-5 [{) - H B R 8% 8 5188025 70°C, & T Al B O AT AR
BB, Baciilus AMOODI FEr S e 5 pl 3E 5.1—5.9, B. subulis (U853 5.2,/
Bacillus N16-5 19 g- U BRI ,5 pl SHE 43—2.5, M-2 Al M-3 RIS S
2.5, RIESTOEW 3- H B FOEM R IEm,

~HFEBETH M-1 m%&&%%iﬂr%%ﬁa’a:{%ﬁ‘ﬁmi@:ﬁzﬁﬁm%%ﬁﬁé
o KRN T BT LR %M T PR ET Bk i IE 2 e — S5 B 5t

I3 FRAFMTN S-S RE RN RO

Tabie 3 Some properties of S-mannanases from different Bacillus strains

HEE Strain | B supeilifth ‘f;{iéa‘:f,, Bacillus N16-5
& Optimum pH 6.0 8.5—5.0 9.0—10.0
BT Suabiliiy +H 5.0- 9.0 7.0—9.0 8.0—10.0
BERT Oprimum remperature (0) 66 6G T4
LR Temperature for inactivity (c) 8D L] L.
a4 pl 5.2 5.9-5.1 4.3—2.5
SETE Melecular weight (X 10%) 22 5842 51—34.7
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PURIFICATION AND PROPERTIES OF s-MANNANASES FROM
ALKALOPHILIC BACILLUS Ni6-5

Tian Xinyu Xu Yi Ma Yanhe Zhou Peijin
(Institute of Microbiology, Academia Sinive, Beijing  100080)

Three extracellular alkline B-mannanases from an alkalophilic Becillus N16-5 were puri-
fied to electrophoretic homogeneity by (NH)aS0. precipitation, DEAE-Sephadex A-25 chroma-
tography, hydroxyapatite chromatography and preparative electrophoresis. Molecular weights
aud pl values of the B-mannanases ( M-1, M-2 and M-3) were 51000, 38000 and 34700 by SDS-
PAGE and 4.3, 2.5 and 2.5 by PAGEIEF, respectively.

The optimum pH for enzyme catalysis were 9.0 for M-l and 10.0 for M-2 and M-3, res-
pectively.  All of three enzymes were the most active at 70°C. The activities of three enzymes
were strongly inhibited by Ag'*, Hg® and Mn”*. Michaelis constants (Ka) of the enzyme M-I,
M-2 and M-3 for mannase from konjak were 2.9, 1.7 and 12.5 mg/ml, maximum velocities
(Vo) for the saccharide were 27500, 47500 and 15700 umol -min~' mg~!, respectively. Kon-
jak was hydrolyzed by the enzyme M-i, and major components in digests were mono-, di-,
tri- and tetra-saccharides.

Key words B-mannanase; Alkalophilic Bacilius
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