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Abstract: The optimal fermentation conditions of f-mannanase { EC 3.2.1.78] from Bacillus subtilis was achieved by
orthogonal experiment. The enzyme activity in fed-baich fementation was 223 .47 U/mL which was 32.90% higher than
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that in batch fermentation. The optimal pH and temperanure for enzyme action were 6.5 and 70°C respectively. The enz-
yme was stable between pH5.0 ~ 10.0 and below 70°C.. The producis of enzymatic hydralysis of konjac gum was oligo-
saccharides.
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1.1 #H

WEFERFTFE (Bacillus subtilis) SA-22,
1.2 WFERE

BB 205, BEFEE 5g, K,HPO, 5z, MgS0,+7H,00.2g, pH 6.5, K ZE 1L, K&
EERANIER 1 36, 25CIEAKEEFHR (170t/min) 28h,
1.3 ZEERE

HEHERM W REER 20g, BFH 5z, NaNQ, 5g, K,HPO, 5g, MgS0, - 7H,0 0.2g,
MK ZE 1L, ¥EFHFFMN pH 6.5, 250 mL =R 30mL 358, EHE 0.6mL/30mL,
25CIEIEFE (170 Jmin) 24h, BT TF8,0000/min &.0> 10min, | 7 i B0 8 R
1.4 pHEREREHEHZE

£/ Akino B89 ik, B 0.9mL 0.5% 8 SR (Sigma) (pH6.5, 0.05mol/L PBS K
) Fre@a®dh, MAEYHBRMEHE 0.1mL, 70C/KB KN 10min, FH DNS 8 E K
BRI, £ ERRMEAHT, G487 E 1umol 42 F D-H 5 A9E BT
TR RN — G ST,
1.5 E&kEicmE

BB Z 0.8% NaCl B RES, T 721 B0 660 nm £E W BH, LUIFRE
Ry R RS RWRES X R,
1.6 EEHEXR

TERALES FRARAVG R Z KRR LE, B 1L, (3') EXRREIHHEST
APEHE. AL [E) A R B ] A
1.7 RERMBREUHKER

WERSHRBBRERG, TEKRE, mURFE 1 SERARE, DIETHE.: k.
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K=6: 4: IRE IR, FE-—EK 85CHA 15min,
1.8 MFRER WA HPLC 53

¥ B Waters 600 55 Rl A0 8 354X, Sugar-Park £, AfEW M, HEF 0. 7ml/min,
KR 2% RI, HHE 90C.

2 HREFH 21 ERBEAFRELR (g1)
2.1 EFHE4RR F5 MK NaNO, KHPO,  MgS0,-7TH0 Mgl (U/el)
10 BREGAWGL wERM L 0 : L 02 @s
ERmERABRES, DRERIE , 5 o s 0.6 67.07
B, "EBEEHE; P—HELUMEE 4+ 2 2 3 0.6 89.88
EWEMEAM DAARAENL 2 S 5 02w
REARCH, BEELEA NaNO, HECF= 40 2 5 0.4 13,15
MEEREs, EMARPEEESE 8 0 5 1 0.6 108.82
) 9 0 0 3 0.2 121.73

A& Syl PR ¥ B, NaNOa: k, 6630 8884 97.55 109.72
KHPO, . Mg30,-7TH,0 FEE, #1T & 1805 100.0 9.3 100.61

ks 11457 103.05  108.05 $8.59

R

L, (3') EXHEE, fRLEL

Btk (R) 244, SMHER
MR KHRZEIRFR, REHKK
A MgS0, «7TH,0. NaNO, #l K,HPO,, MEFBEEME R mEERE, R EER
B, BREE (0yL) MEFEMEHERTRERBEEER, ARRSEHKG™8
&,
2.1.2 REFRAONAL: UEBERENALNEEARRBRINKED KR =R
KL, BPREERE 20g/1., NaNO; 5g/L. K,HPO, 5g/L. MgS0,-7H,0 0.2¢/L, i#17 REERH
FHEAERR, SRR 2,

SREV T HERBANARRRER, FBERX, FHERMEK, YW
o 70mL B, PERREEML, B EFGETESBAFTHT N, X5ZMNETE,
B EEWNBESHREY R
R—EW, ER0eE e EHR
MER, BMBRK, BEER

51.75 18.19 14.73 21.13

£2 ABERGHUL
FS HE () BEHE (%) RER (ul) BE (U/nl)

1 % 2 30 158.22

THH, HmEREANRR, 2% 6 50 85.66

BEAEE~HEE I, 45 3 # 10 0 33.78

4 28 2 ) 40.67

§X28h, BFEN 2%, XWHE s " p 2 150.69

A 30wl i, MERK. £%5KF 6 3 10 50 105.44

BHE, W EHT 8IS ; 3 2 30 13‘;9'34

32 6 70 44

168. 15U/ ml., 9 7 0 30 146
2.2 EHMEER ki 92.55 102.91 151.64
AT RFHERERBEETE, :’ :'2 2'2 '3(;)';'
G ¥ BE R Y % 7 M AR, BT !: 6.l38 11:31 u4..m

Wit TR E AT #h i B ¥
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EiRRFE 3,

%3 ARLEXEROLH BREY, WA K
o RRE  AAWE  EEARN WE LA PN R R
(EFER) (h) {h} (U/mL) B, B hsmatiE, #iE
> os > % o BEEMEHREROAR
3 ?‘(5) ‘36 :; iggg M, bR 2%, #hE
5 1.0 12 30 181.54 BflE] 4 8h, % B¥ 36h Bf, 7=
: o 'S " g M i W 35 223,470/, WK
E 2:0 12 42 212:93 E R RETER A T 32.9%,
k9 1924-010 20;674 18:031 197.59 AL [E] A T 1 AR =R
k4 189,95 199.23 206.33 XEERIRW, 2% KEFER
ks 211.35 194.42 200.75 AT, AR FERE

R 21.40 7.32 18.02

6h #1 10k Jn A, [F# % B

36k, BR_EZMARLABER. NZEMFBHERMLMT (1D, EE84EK

HFMR S H .

100 . 0 2.3 HEHEEEE

ol 13 231 oHXBE A RMRE T
{70— 17 gﬁﬂ%ﬂﬁl: PLASTR] pH #) 28 mh ik
8 gg ] g < (pH4.0 ~ 5.0, 0.05mol/L HAc-
T 40 {4 ﬁ NaAc; pH6 ~ 8.0, 0.05mol/L
Four 13 & NoHPO,-NaH, PO, , pHO ~ 10.6,

o I 0.05mol/L GCly-NaOH) X5 85 35
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- N, A EEER
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4 6 8
pH
B2 pHMEEE JHREHAERE
- BEh, O-EEEi#

10

WE A pH, MR &G T 24T
BoRn, &% (F2) £H, #%
MBI N B85S pH N 6.5, B pH
BEMN e MBS LA pH
ZMRIRE, AR 2 vh i R R
Y, 30CHE 20 R ERABIE S,
£ER A WIRELE pHS.0 ~ 10.0 75 B M Xt
B,
2.3.2 BREMNME AR EEKE
W . 4y BI7E 30°C ~ 80°C T 47 K75 Wi
E, R (E3) KB MEREE
&K 70°C, ¥ pH6.5. 0.05mol/L iy
BREATRBEROEBER, TRER
BT 30min G MERE ), &8
FEHABRETE 30°C ~ T0CHERE R AT,

2.3.3 SRBETXEEN W LSRR T (1. 0mmol/ L)FFE FIERHE N1, 2 (K 4)
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£4 EREFHRENANEN

SRBT HMEE (%) SRETF HESEE(%)

5 100

Fet 115.15 P2 84.85

Mg 139.39 Cu?* 78.79

Ztt 12424 Mt 60.61

Ba?* 133.33 AP+ 771.39 . . . )

o 130.30  Hg” 0 B 40 5 6 70 80

Ca* 131.33 Ag* 38.60 t/TC

LN 3.09 B3 REEXEE R
EWIFS* | M@* | Zo' | B . Co* . Ca®* - WE, O MEEH

MEZEMEH —ENREER; . . Mo,
AP X RS — EMHAEH; HE' . Ag' . Fe
SREU EI RS 17 .
2.3.4 WEEEREFY (EK) BN, B
9 (EK) KEWEE (H4) b, HEm. o
ERENAHEEEN AR, KEBENEEG
W&, HPLC #f— 4 H7 &85, EK PRl —#d -
BERENE, S ENN0.15%,
3 W

SREMHEFRTHER L, BEM™
HEEEEN, RASRMEANE, WEHE%sA. B4 R SR
RBE24h BOHIREH, HEIE 53] 1140.840/mg, % M HEW.C W8N, AK REFREME,
BIFHSR RR BUARE LS RS M . 3T R B RERmY
PR R BT R, MR M A BLE B N 70C, SRS R M0,
RSN Y58 pH 4 6.5, 7E pHS.0~ 10.0 F 70CLL TR, 3IFZEF BM 9602 it
BV, ASCRIERY B H IR IR RIS H RS S RN R HPLC M, T B
P UL, EARIREE, A R, R B T H RSB

AX B HERMEREAM R RETIIE MR WHLE . NS R RETT LAGE & B W 2 1 5
O SR, SRR PO VR B SRS W O BELB R . T M R R B L S AR 1] AN R
BN SRR EEERSLROEM FRESEERRAL, SR UMEE 2%, 38
fif ] 8h, % F 36h, fERSIE A E] 223.470/mL, SR M, BIERE T 32.90%. TR,
BRAM T RERE B HBREMN MR . A XRARRE S E— S,

X XW
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