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B OE.EpLADHBEEENEERKEEREW (Nocardioform actinomyeetes) B Bk NA3-
540, BB EEFE T2h, KEEW A L A B, RIS UTHE, 95% Z B UTIE, CM-Sephadex AS0 £
B B ERH KT R DEAE-£ 4 K B T35 81 X Sephadex G-100 43 -F BERE T DAL F AT B-
HBRWE A LERRST 137 %, RERKES kS —HEOREH. £ SDSPAGE MEERS ik
A B pH R EOERS T B 41D FI 40kD, IEHH B Y SR A SRR ERRKMBRE
BN 4.8 SEEMARSN, RABEATERHTEN Gly. Asp.Ala X Glu R E., ZHH R
&R ARHE & 75°C , FE AR 60T B Mg 1A B fe e ; BT Rl pH Y 8.0, pHERETLE N 6.5
~11.0, BEEBET HE" .Gl P27 F't .G \Zot * AR RUIM A M vE 4k, T Me® " (F&" .
Ag’ MR B R MR, AR M Na* K\ Li" MR RER BB,
REiE. p HERFERMN, AR, EREREERERE

PEHSAS Q559  AEFIAE:A XWES.0001-6209 (2000) 01-0069-74

B-1, 4, -D- 1 #% % $} 88 (8-1, 4-D-mannan mannanohydrolase, EC.3.2.1. 78), N R
B-H 5% J BEBE (3-mannanase}, B—Rp KBy A B—1,4—D-ﬁﬁﬁ:ﬁ:%ﬁ{]ﬁ‘ﬁgﬁxﬁﬁ
EW(EEHERE. LPAETREE HHEES ) MR KRB, CR THIEER
¥, pHBREEEENT 2, 431 HY MEYFRRAARMAFE. CHREN>
CH B M AR A P A S RAT R Y R I RS
& ABE et HEl wrwl FAE P RERE T REE S,

MEEREYNARALAEEREHTRMEBEEHAMEN LA, B HEREE
W RAFTEFA—AIFEY, CEEAN B B4R HH R, aMFR LR
HAKEFEER T ZEMN. WALTRIMENEFREEREE~ £ - HERE
B B TR (30°C —60°C )G T ERW M AR RN, RARER, RFK, Xz
/0 BT ESESE, RiFfER T REKRNF ERBEHE S ESE, Lkt
TRETEANSSRS. EFREEKALE - FRBEEEER L F ATk TiRE.

1 MERFE

1.1 EMHSIEIF
RTS8 it WA LA RN R E AR, G B-

« EF AR FHEI AT H 34y M85 - 722 - 14 -02)

MR B2 ), B INFENA FEBEREEDHEFREYRBEINNTREREICLBENA
WA, B, FEMNEREER
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© PERZERMEDARITATESHESD http://journals. im. ac. cn



70 w £ H % M 40 &

HEE B EIE I E B NA3-S40, 2015 B2 A FIKE B BT ( Nocardioform
actinomycetes) . TEMEA R FEAR AN BHFH 0.2¢, EAMK 0.2g, Ne;HPO, - 12H,0
0.2g, NaH,PO,*2H,0 0.03g, BAE 1L, pHS8.0, 250mL & #i % SomL FiE%#E KH
fEHEF, F 30T, 200r/ min B EFE 3d, B EBEW .,
1.2 TN

4 5 B ( Sigma ) ; Sephadex G-100, CM-Sephadex ASO {Pharmacia); DEAE-£ 4 &
DE32 (Whatman); BEB KA ES TREEG (TEBER LN ERTHT);H
B R R K (Ampholine 40% ) (FE 55 22 R 22 By ) Fofthal ) 3 g 40 B8k,
1.3 BEEHAE

¥ Akino 7 BN S Y AL AT, BL 0. 9mL S A (0.05mol/L Tris-HCI
Sy, pHB. 0) BLHI#Y 0.5% (W/ VB E I VENE S, T A 0. 1mL B, 60T #£iR 10min,
H DNS G MR RS E., BEE XA EEARR Y EHT, S0 =EH4 T 1pmol
HEAE R TR R Y 1 NEEIE AL,
1.4 EBKRNE

# Bradford A H1 Aggo b, LI MF AT AR AR HEM 25,
1.5 EOoFmaENAE

ey - BRI E
1.6 kST

TR ES R LaemmLi''® 89 SDS- BRI i ASH B Ed kN E%
EEJ,;I_:-([IT]O
1.7 BERYSEEEELLE FL 4R

5.7mol/L 3RER 1107 K% 24h, Al AHERR B 147 (X (Beckman AAAG300) #4740 47 5
B AR R BN 5 X Spanda %y NBS Bk,
1.8 Bei94rEFnait

SEAREHE 4C #17. XM 60001/ min B0 10min X84k, FF8 Wy E
W, M EREBIAGRE R 35 %MW, # % 8h /5, 10000r/min #.{ 20min FYTH, b
BB AR MATRBEE 60% 181 E, # & 8h /7, 10000r/min &L 20min W HE T, H
CREWR A BRI AR EMRENT LR, BT 95% 2B R ULE (B A
0.4~1.4 B LB, [Mg?" ] = 10mmol/L, 10000r/ min B-(> 10min), [JFBMEBE TV B
S B (0.02mol/L BEER 8 Wik, pHR.O) H B it . W51 7 W b CM-Sephadex
A50 H(1.8cm X 45cm), B #E B YRR, WK 18 mL/h, B A MEE HeER4r, BBREBEK
AFE (1. 2em X 15em), 58 0.05mol/L #§ B 5 W ¥ (pHS8.0) 75 40 K ¥k, B A 0. 06mol/L
(pH8.0) ~0.35mol/L (pH10) &) BEER G o M8 8 1B, B3 SmL/h, [ 4y Bk 45 5
Sl A B LHE, L DEAE-H4EEH(1.2em X 20em), & H 0.2mol/L~ 1. 0mol/L
NaCl (Y@ A T H B F R, FE SmL/h, WEBE D2 Erhig A BT
%, I Sephadex G-100 EMrAE(2. 6cm X 100cm), B H A0 7] 8 i il PERR, Fi3 10mL/h, W
EAMENVEBS, B TEET 4CKBEPRAE.
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2.1 B-EHERWEBNSEAL
TERBRY St ALt R o, JE I R A T R S 3hAT U . A VLB R UL IE 2 2B K A R EAT .
DEAE £F 4 2 3 T- A5 ok 247 . Sephadex G-100 43 TEERST IR B S ik, BEEH T
ERET 137 8, SRR 25.8% , BEAEGETRKER I —KIF. UE&S
RAZET TR 1.
F1 EEERERHSE NA-S pHEENSENZ{L

Table 1 Purification of p-mannanases from Nocardioform actinomycetes NA3-340

Total Total Total Specific Purification

Pufication step Volume/ml.  activity/U  protein/mg  activitiy/ { U/mg) /fold Recovery/ %
Crude enzyme 440 21292 1474 14.9 / /
({NH, )50, Precipitation 33 20229 306 66.2 4.4 95.0
95% aleohol precipitation 12 15779 58.4 270 18.0 74.1
CM-Sephadex A3 52 15620 49 318.6 21.2 73.4
Hydroxyapatite 120 11560 14.8 780.7 51.9 54.3
DEAE-Cellucse 180 6774 4.27 1585 105.4 31.8
Sephadex G-100 60 54838 2.67 2053.3 137.0 25.8

2.2 ERRYEEMR %

2221 HFESHARESENME. A -

SDS-PAGE 18 B¢ 8 5 Jit £ 47 32116 ol o zor

BHEREMM S F &SN 41kD #l 40kD o 15}

(E 1); 1 PAGEIEF B0 EfE Y F s o 4 ;sm:

4.8 K- FBEEMN EMEA S E L

H3.5%, 0.5

2.2.2 EEMEAN.WE2 R SREE pol—

KR MR EEK R Gly > Asp> Ala>Glu, ¥

EfINEFTEZH N 40%.

2.2.3 &7 3EEIE AR : 100mmol/ L Bl 1 Sephadex G-100 HE 247l

B4 R B T 9 L 5 B 7E 30C AR 1L B, PHERERN TR

Fig.1 Determination of molecular weight of }-mannanases

Hi‘ﬁi&%{* ?m]‘l%m{%jj ’ u ﬂ%bﬂﬁﬁ%%ﬁ‘] by Sephadex G-100 column chromatography

B ATREIE 1M 100% . SERETAE 3): 1. Bovine serum Albumin(66.2kD) ;

EEE & BT, EE£EBEBET Hg2+ PR 2.Chicken Ovalbumin(44kD) ;

Cu2* %3 pH B EMM AR MBI, 5 Eaine myogobn(1740):
ffﬁNa+\Mgz+\Ca2+‘Ba2+ %E?R‘j‘ﬁ?ﬁ‘% 4. Cytochrome C(13kD};

AR, - Pmannanase

2.2.4 pH FIRE MBS M RE AT nd . pH 8.0 BY, EAFREE XA TR pHE
SEEEI ), ST BT — 0 1 2R (P 2-A) 46086 0 R L BE 43 51 4R 4R 30~ 180min
J&, T S B AR 1S A, AR R IR MIBBWRE 1 100% , BRI — & R R (A 2-B).
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Table 2  Amino acid composition

of f-mannanase

3 SRETX 3 HBREERIHOER

Table 3 Effect of varoius metal ions

on B-mannanases activity

Amino acid  Residues/molll Amino acid  Residues/ mol Metal icn Relative Metal ion Relative
Asp 41 Met = 1.0 munol/L activity/ % || 1.0 mmol/L.  activity/ %
The 24 Tle 20 - 100 Mr” 36.5
Ser 26 Leu 27 Na* 106 Ag® 3.8
Pro ) Tyr 15 Li” 100.3 He* 9.6
Glu 32 Phe 12 Mg’ 99 Ca*” 11.5
Gly 46 Lys 24 Ca'* 106 PL** 1.3
Ala 36 His ii Ba®® 97 A 2.7
Val 26 Arg 21 K* 90.5 Fe'* 9.5
Cys NT Trp 12 Fe* 40.9 Cat 2.9

1201

$

Relative activity/%
-

Relative activity/ %

B2 pH RN p-H ERMEE TR E Y Em

Relative activity/ %

Fig.2 Effects of pH and temperature on activities and stabilities of B mannanases

A. Enzyme activities at various temperatures; B. Enzyme stabilities at various temperatures;

C. Enzyme activities at various pH; D. Enzyme stabilities at various pH.

—e—50C; —o0— 60T ; —a— 65T ; ——70C ; —m— R0T .

60C BY, TE AR pH & 4F TRISE - H i W15 5, 3118 pH—iE MR (E 2-C) 0%

B TEAF pH &5 T 5 AI4E 50C . 60°C 18 30min, I 5E 7 88 75 77, L4 ob 3 oY |5 i
WG 1A 100%, #%18 pH—RaE £k (E 2-D),
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3 ik

EEEEENAEE B NA3-540 48 8-1, 4-D- HEBEREHM - TR E 40kD~
KD A, MRS R & pl b 4.8, WY TR LR TR BRI L S
KBEY E4BEF He AL BHBAMBERENT B HBREBHPRAERD
ERLE N P B X RE R VRE N 75C, &E RN pH b 8.0; BERET
BH60C AT, pH BEWEN 6.5~ 11.0; XMA RGN R ek, £FE . EmEEY
Tl ot a7, 15 A REIR D, BMmELE 60°C i, pH11 B9 &4 FRF Lh, SRS D
FRO%, XL ZEBEERENERRAER, B RE QWM K B FHE,

WA RERZEMEES, RE AR - HERER T EAHE X5
EE5MEE MY REN - HEREHART S EE REAEM, hRE T BB R
—H, WHEITHAFRER, LA AR E R ES 3 H BREBR T Gly.Ala, Asp.Glu BEH
BHEE, MHEA SR Z AR, ¥ H RAIEEE Piromyces 18 8- HBEM
Bh A EERAEETSER2MN 38.5%, FHHEMITHE AMOL'M B Z AN
38%, FHEBECH B R 42.5%, TEARTNEFREERZFNETRZMA N
40% ., WHEM, XLFHARTERT - HEFERSERAN T LR RFHRSS, MEA
RoBREHETH A BEZN, XFERTT B ITEPRERARR.
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PURIFICTION AND PROPERTIES OF B-D-MANNANASE
FROM NOCARDIOFORM ACTINGMYCETES”

Wu Jin He Bingwang
( State Key Laboratory of Microbial Resources, Chinese Academy af Science,
Institute of Microbiology, Chinese Academy of Science, Beijing 100080)

Abstract: After cultivating in liquid medium for 3 days, an extracellular endo-1, 4-f-D-mannanase
(EC-3.2.1.78) from a Nocardioform actinomycetes strain NA3-540 was purified 137-fold to elec-
trophoretic homogeneity by ammonium sulfate precipitation, 95% alcohol precipitation, CM-
sephadex A-50, hydroxyaptite column chromatography, DEAE-cellulose anion-exchange column
chromatography and Sephadex G-100 column chromatography. The enzyme had a molecular mass of
41 kDa(by SDS-PAGE) and 40 KD (by gel filtration), a pl of 4.8 (PAGEIEF) and carbohydrates
content of 3.5% . The enzyme was optimally active at pH 8 and 75T and showed stability at pH
range of 6.5 to 12 at the temperature below 60C . The amino acid composition analysis of the en-
zyme proved that there were large amount of Gly, Asp, Ala and Glu. The enzyme was strongly in-
hibited by Hg?* . Cu®* \Pb*" \ Fe’* . Cc?' \ Zn** and partly inhibited by Mn’® . Fe?* | Ag® and
slightly inhibited by Na* .K* \Li", Mg, Ca’*,Ba’".

Key words: 3-D-Mannanase , Purification and properties, Nocardioform actinomycetes
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