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Studying on the Maltogenic a-amylase Property of the
Production of Maltose from Bacillus licheni formis
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(1. College of Science and Technology, Guangxi University, Nanning, Guangxi, 530005, Chi-
na;2. State Key Laboratory for Conservation and Utilization of Subtropical Agro-bioresourc-

es, Nanning, Guangxi, 530005, China)

BE-ANTHRFNETFEFBENVENE, EXBHEFRET -1 BRFMTFE (Bacillus
licheniformis) EH W o M B, X ZEBTZFWNFEATHR. FRER. BHAHSF KPR 65 kDa,
PIEM A BERE N 45C,BE pHA R 6.5, KRN 20 % M AT 3 M i ) R #), A 106U/g 3
0 A 3 T B 3 3E 0 - JE BT, AT 48h, R A HPLC R =8), =Y R AW E SR 8, HdE %
BERNS2.2% . BFEMEBEN72.1%; 4MA 1U/g BB E & LB RERBTRUE, =P EFE
M EREINB 57.16% B FEHBRIEME] 92.5% ., RMEEZFREM T AR EAERAN BN FAME.

KRR HKFRITE EFE CERNH ZHEHE RERS

PEES KT .QI36 XWIRIRE:A  XEHS.1002-7378(2013)03-0171-05

Abstract; A maltogenic a-amylase from Bacillus licheniformis is cloned and expressed in E.
coli. Enzymatic property and the production of maltose were studied for generating new am-
ylase for maltose syrup. The recombinant enzyme molecular size was 65 kDa. The optimal ac-
tivity for soluble starch hydrolysis was obtained at 60°C and pH 6. 6. The HPLC results
showed that the hydrolysis products of 20% soluble starch by adding 106 U recombinant en-
zymes per gram starch for 48 hours were glucose and maltose and 52. 21% of hydrolysates
are maltose. The conversion rate was about 72.1%. Along with pullulanase (1U/g starch),
the content of maltose reached 57. 16% with 92. 5% the conversion rate. The recombinant
enzyme shows the great potential value in the production of maltose syrup industry.

Key words: Bacillus licheniformis, maltogenic a-amylase, maltose,cloning and expression
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EMBHZNEER T FED oL 4 FHRA o«
Le-MFgEmmms. B THEWER BEFE
— R VI BESL [ ME A A BB e A, X LB BR AT DA 4y Y
BAANIRE. WYIEE, LB o3 B B8 (EC
3.2. L), A MIEM IR A S R H T o 1,4~
BFgses® 588, SMIBOBEEER B
(EC3.2.1.3),3-{EME(EC 3. 2. 1. 2)Fl o-HHEH
B(EC 3.2. 1. 200, AT LMEA FREM B FEE IR 1 o
LA-BEREREEERE N, BERYE 2
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JEAEBER 201348 A HF20B HIM

BRXHEERN 1, 6-FHHROBRAITE LN
(EC 3.2.1.4D®, FH e fri (EC 3.2.1.133)
AEFREMEDS CEARRY T RALET
FAKBEN, BEKBEH o 1L, 4-BHFEM o« 1,6-5
HRIEY , BER K 5% 4 BB 4 5% 1k L5 A
BaFY ARG & XBERRES YNk
KWEY .

EHBREER 0% ~0%FEH, LA KRRE
R R S SRR RAERE S, 1R
ETFEESCERS T PHRKERN A, # W,
AR EESHER, dEFHREETRNG
My RMERERELZFREPREN, EEL T
FHRTAEERES AR EFFEEESEY., T EE
BENAEE cRMBRAETEFEE, BWEEK L
A HES TSRS BILR KRB H R A A
FEAE cTEMBHESEETBERE™R., BE
FE T4 7 % K B HIR 5 E R A R B
HEEE . BN EELRRUESEN o 30
KEMAEERE cIEMBHHRED. A=FF
B DL R B TR LB B IR A B 5T
M. EHERHNBREZRYISHE iy —LE
WA RS, TSR e 2B -EAT
BEFERNAET REE=YNEFE EEBK
BRIV EFEEN TUNANE. BRELE
HE R CEMBET—EMNIIREE. FRM
WU E M o M E S A TR EM
FAREEEN T LN ANE, AT ReERR LY
ERNEHE B - RREER. A
MK FREE R N, EXBFE T
Rk I H =R FRIF SR,

1 #MB5AE

1.1 FERA

PrimerSTAR HS DNA B4 8, R E N8
Nde 1 .Hindlll, T4 DNA ##% M g TaKaRa
Ad. ERBEMBENANFEWE phamacia 24 7,
EHEB EF A, KR .
iR o« EME. TS 2l E fHE NOVO & H.
1.2 EHRERER

WA ZEMATE ATCC14580 W B H EHMAENHE
PR P L. EEHE pET22b(H) . KB HF &
BL21(DE3) i A LB ERFF.
1.3 3i¥aigit

% GenBank #— A~k IR T oA 5 AT, 1

BA o-EH W (alpha - amylase) # ORF (GI:
52002305) 5 DNA FF3)i1t5| 4 (P1.P2), ¥ H
DNA %, w4 7 BL

P1.CGC CATATGCATCACCATCACCATC -
ACATGGAATATGCAGCGAT, FRIZ& H Nde 1
B U007 2, RHE B I A AL B RRARE 5

P2.CCC AAGCTTTTAGACCGCCCCCAAA-
A, TR ¥ Hindll I A,
1.4 BLEEMT #

FANBERERRB X FRAEFERA
DNA, DL H#E4R, L P1.P2 J3|9, ¥ BL . &
Rk ZE K 50 pl, P18 5498 CHIZH 3 min;98C
A5# 10 5,55 CiB Kk 15 s,72°C ZEf# 2 min, 3t 30 4
T&¥R; 85 72°CEEff 10 min, B 2.5 ul PCR =4
HEFT 57 W e v TR
1.5 BLRZHEANHUEZENEANRERGWL

¥ oifkity BL Bl Nde 1 1 Hind [l #47 0UE§4]
HE T FAE DR V) B R A B K pET22b(+) 1,18
B\ FE ik FR pET22b-BL, & 4 %% R B
pET22b-BL # 4L B K 4T 8 BL21 B3 &4 i
AT RE., BHEBLTE CERKPESR, 4
ODgp nm J‘iﬁj 0. 8 EEW9 ﬂﬂ)\%%&ﬁiﬁ@] 1
mmol/ L ) IPTG, 7 20 CHkLEREFH 18 h, BLUK
EHE ABRRE_H-TERZNBE(PHE 7. 0)
BER.RGEKB KM T A5 BB, &g HF,
A& BB EMENE#THM, B A SDS-PAGE
58 JE re Dk of A T AL BUSR
1.6 BEREFRESRHNE

EMBEETE /10 22 B8 Bernfeld %', Z£HE
BELRRE pH &G TFT & EREMN, Bo8H4ER 1
pmol R FHEFT R WEE N — T EERALAU),

AMBEVNERERN SR,
1.7 BMEN

FpHHG. 5 WBRE _H-IrERE R
HHE N 200 M AT B HETE B, # B 106U/ g SEM K
B AEL B, T 45 CR/KBH RN 48h, E¥h
KEE . BLOEARRBHEGIEERN™=Y.
1.8 E®RZEWmHEAER

BUB B 200 T VS W, % R 106U/ g S& 4
AEAM,1U/g EBIMALE2H, T 45 CRAR
RN 48h, A B KEETE, B0 5 S OB AR A
=,
1.9 BAMKBITHHSHT

Fl HPLC S iF B4 B K@ ™=, THE &M
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