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IDENTIFICATION OF A NEW TYPE OF AMYLASE AND MUTAGENESIS OF
STRAIN ZX99 SECRETING THE ENZYME FOR PRODUCTION OF
ISOMALTOOLIGOSACCHARIDE

ZHANG Ying-Jiu 7HU Xue-Jun GUAN Jian Ul Ji-Ping XUE Yan HAO Li-Ming ZHAO Wen-Bin
( Colloge of Life Science, Jilin University, Changchun 130023}

Abstract: This paper reported 8 new type of amylase { neoamylase) secreted by a Bacillus strain ZX9%. The enzyme was
a kind of ectoenzyme that could catalyze starch into isomalio-oligosaccharide effectively, but could not act on pullulan as
substrate, The strain Racillius 7X99 was matated by ultraviolet my and a rtant strain BS3.232 was screened. The activ-
ity of the neoarmylase produced from BS3.232 increased by 60% over that from ZX99 under the same conditions. The re-
sults of thin-layer chromatography of products from starch and pullulan catalyzed by the enzyme demonstrated that the
etizyme was different from neopullulanase and can be used to produce isomaltooligosaccharide from starch, including iso-
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mallose, panose, isomallotriose, isomallolelose.
Key words: Isomalioaligesaccharide, Necamylase, Bacilfus, Screening

BATER LR EB TV GEAR, —SELNMKAMARNEFELS
EEgEAtR, WEESTIREN, SRBRAESBIEME, BRW. SIKELIE
Bae . ik, ARRENRBRAAE TP, —XAAEBNREMNERIN 1T
PERYBERRYE . THREVERHRR A — MM BB EAH ZBAMNNHFR, BEFREHR
EFPH—R, EMAASTIREES, WHEIAEE NI T ES B
Rlo 5°2FRIREIR 2 50 SR O BRI, R — 20y W0 W 2 10 IR A 2 T
ELH T ol OHHR., MBI 2-5 RSN —REEN, FTEURERLFE. B
B (6--D-HEGHFRENH), REFH. REFIIRS, FHRAY, REFKE
BHE—SERNABESPHRIORMAE", AL BMHALERERBEYHE
A, DRBEHREENENBERREF X FRES, RERBREERNER,
TRABA, mRA. R, £ R 25 H 0SS, FEbiiEe R
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P R AR . ARSUN BT TR 0T, IR A B — S B
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1 #Rl5RZE
L1 EHhREFEY

AT (Bacillus) 7X99, HABIR AR,

BrRIBE AR () FHEEFE: Rk, &, REYER, 5
pH7.0, K&, #/H; (2) Md 8 HERF 10.0g, #%5 1.0g, BAE 4.05, NaCl
3.0g, BEAE4F¥E 10.0g, NaCl5.0g, CaCl, 20.0g, L-Try O.1g, pH7.2 A ZE 1L; (3) &
Wit FRaL . BEIR0.5g, BEREE 0.25g, FRIE4YS 10.0g, pH7.2, EAZE IL; (4) B
BRI FRE: B35 5.0g, AW 10.0g, NaCl5.0g, pH7.0~7. 2, @KF 1L,
1.2 EEHNE™

TE 10mL i PR A 5% Bl BRI W ImL, 2mol/L (pH6.0) Z. B sk
0.5mL, Z87K 3mL, F 60C/KEF M Smin J5, MABE 0.5mL, f# BI&KEN SmL,
fRIE 30min 5, SLEDER S HMA ImL B L, #KE S Smin, BH, 6, 0000/min &
> Smin, B EHW 0.5mL, F 25SmL iXEPKIKMA 1.5, 3,5- - @HEKHM, K
1.5mL, &S], /K9 Smin, H0/KZE 25mL. B 0Dy .

BETE 1 BL0E L 30min SRACEM KB E M AT lpmol HE T FMKER N 1
ABHE B (U),

1.3 HEsERigE

bk ZX09 WA IR, HEa ZRBEH AL (5000r/min, 10min), 4B FiEW 58

o HHEARERSS, AR AR . LIERAEEPRE T,
1.4 B ZX9 HEMNRFESRRTRENME
EXEEF FHBUAEE, T8 0.2mol/L (pH6.0) BEME MM, #1H Smin

© RERSEME RS RES ntto://journals. in ac.on



s 40 - EEDFEMRB 2002 29 (5)

R . TEERRESMT 30em At BH—E WG, T 60°C AR F 36h, BKEEIEE N
PEE, GOCHRIESE 36 h)5, AT B HIRHPREAOIE 4., BRHUE 1 88 5 00 B Bk Wl
— A% .
1.5 FRHHEERH S

B R : 7E 10mL 8 FRIINA 5% AT R HE RO AW 1mL, 2mol/L (pH6.0) &
RRZE MFIK 0.5mL, ZKIB/K 3.0mL, T 60C/KIBPHLE Smin J5, JIABHE 0.5mL, 5%k
K SmL. {FR 60min /5, B/KZ B 10min, ¥WHJG HEHITIH5H.

BRHE RIS B AR BN E TR R, HE A A TE 4%
R SR

B G AR, HFIHEER. 150pum B, 105°CiE4L 30min,

BN ZMZRE: 2B HE: K (12: 3: 3: 2), 8, LITERT K.

R AWK 4g TR T 100mL AR ; B : 4nl XHEFT 100mL A8,

BER . fE A+ W B+ 20mL 85% K. 1BA,

B RL. 71 70C ~ 0CHET, I 5 ~ 10min,

2 #R

2.1 HFEMRE

HRIBE B ZX99 A KR, AR BFRGEIEFRE. MABEREE . SEFHREM
RERPE A RS R T AR ZX99 (P HtEsR. MEAH, 7X99 ATk 4 Mgk
BEEEERRN, A4MEREREESRG, 250520058 38 8K K FE,
B PIESFOR MA SR BT B S, BUEARI N 0.8 M0.3 (UmL), M4H
GRS R O NP RS B, BERESS N 2.1 70,98 (U/mL), 77
W, BRERFSBHERYES ZX9MERK, BEHNEBAENETHENER, Kt
WA P FRIER, KL RER. HilbEFE g IRy R 799 M5,
2.2 MSMREIEE

IX9 R4 PSRRI, A E 3PN EL B . FHFEAEKARNNER
ERRENIE D, FREABBAME.L EEBPRIET—%, mEEERNREE S, Xk
B, MEERNATHEZR, BTSN HERERRS RS TR RS, B
R MAEE
2.3 ZIXPRRER M MEKN ML

R REE R 2X99 107k 4 #HTIR Y, BIKEESEVHRISTE. ik, Mg
ERERATMKE, 8RR TE,

&% 2 ATH, ZX99 & — K EIME GG, K TFEHBNES, YNREHKN
127% , Xf BS3.2 PK#HATHER, PRAKTVFXH—HEET, HBEEET, AT

X9 FLE R EHEME N2 MAEES, Hi
FHEUE BEETHE (mn) #h OFHEES (1) BEIEL (%)  IX99 2 WK EHS
B 0 X9 9.8 100 HMetE, MEdT
%fmmf 1.0-1.5 |§3.2 12.4 127 W ZX99 &tk [ iy
F_NBE 1.6-1.5 BS3.232 15.6 160
BEWiBT 1.02.0 BS3.232n 15.4 157 Stk BS3.232, R

RiE 7k F 21 4 7 B Bk
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i) 160% . ¥ BS3.232 FEAIA | FIRMAFRIEF ARG, MEMIES, SRIEHPIL
F PR NRAE,
2.4 BMEWBRESRETDSH

SHIATERANE &2 N IRY, #ATBEMNRER., K5 AR E LR
BB A R B ERIERFBREE. SEEROFEATY, SRaE 1 R,

B 1R, ERERKBS3.22ENHFRER | , ., 4, 567 59 10
BMIERT, HACERT ZHERE, HhaEsz i
M. RFE. RESE. B, REF=HAR
U, HERFAE TR RO, THGe
FEUERIERT AP T BRI R ¥ 58,
FEREMER. WERIEWH, FREREEEE
ALl 5 & S

3 itig

AHSE A TS 5t EO B Bk ZX99 7= O SR AT
TYBRBIS, VRN RSNEE, T RS
WO B e . A0, AFTWESvmm,
FUILEIEEA RIFAR IR R . MR 2X09 7%
SMETE, 4EHEYIL KRS BRI BT B
. WREKRRT 100%, BEOKESHES R B T RASRERL Y
YARLERIES, B ENRARE—HRRTH | sarmw axr=w,
GRERMOFTRERME, REFREBNTERIIE  25=8 0.1 22w ).
MNMEREREA TR KR, TIHRSREHTMER, PHQ, .0 TR
EX—RERMEOFER WA, 1988 4 Kuriki 5 s-10 enmemmn
EREMFRTHE - THAGTRE - HFRLE LM (MEVFE828), %X
AR 2 KR BB, S BIESR, FESLHARTAENYE 2
B, CRREAKRAFEEOREAC", 1993 4, Kunki %" A LN E B RS
ST REFEEMR. HONESEETEME, MRS TERBENS%, UELT
AT, A1 WERRSE, EAFRRRRE -HELFRTHES 2HNRNE,
SR 2 AR, (HAEA SR AL R R = A BB . 3L PN 0 L )

AEREFREFERBBAZ KN RBEHR,
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