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Abstract: Glucansucrase (EC.2.4.5.1) is a class of a-glucosyltransferases, mainly produced by lactic acid bacteria such as
Leuconostoc, Streptococcus and Lactobacillus. The structure and catalytic mechanism of glucansucrase are diverse, and it is
an important tool enzyme for the biosynthesis of exopolysaccharide. This article mainly reviews the source, classification,
structure and reaction mechanism of glucansucrase and the effects of medium composition, culture conditions on the
production of glucansucrase, with a focus on the optimization methods, separation and purification processes, and enzym-
atic properties of glucansucrase, and prospects for its development trend. This article aims to provide reference for the
research of glucansucrase in related fields.
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T B R (Glucansucrase ) (EC.2.4.5.1) X FR
P RLEL R2 i (Glucosyltransferase, GTF ), AR M
Wili-6-FEEL AL I, S WE T /KAl 70(GH70) K5
— M AR RN BB IRz, AR T A SRR
AT SROBE FEMETIR, THAAE 420 53Dl ) SROPH TR T EL A Bk
AAR, By ARASTENL R, I ELRERE LI RS & 55
FEAF R ERBEA D Re IR SRS . FLERTRIME A
A2 A 1 TR R, 7 AR Y A SROBE B AR B Sy T = AR
120~200 kDa Ze A7, J& H BT AZ ™ o~ SRPH FIEK SRpH
M R TRIRR . AT RN AR E e i 2 A
Jt, B s 2R BRI Re s iz TR BEYT L MR
=6 Al AN (TP NPANE SR ¥ ST = 351 5 i == A
TR S, il A H A 2 A b i Tz N, BRI TT
BT AT 7 12 32 = Ak B R B Y R AN R
TR H AT RS S

AR YT AR Al 7 25 45 SR I P 2, A8 SR R it T
A3 A TEEET eI (Dextransucrase, DSR) | ZEJRMH
JEC B B ( Mutansucrases, MSR) M| 32 3¢ b 15 0¥ i
(Alternansucrose, ASR) . JEM RENHTAE(Amylosucrase,
AS) B F1 22 0l e Bl ik ( Reuteransucrases, RSR)
HE 1% 7 4] SROBE B bE I A TRT AR B 46 . B R 2R T B
(Leuconostoc)™ . ZLAF & (Lactobacillus)™ . ZRIr
B (Weissella)™ | $EER B & (Strptococcus V' Zx
IR E (Neisseria) " Fl XU FT B J& ( Bifidobac-
terium )V 2 P Leuconostoc F2= H B # SR AE EHH
g (¢ B e A2 B3 Leuconostoc 2 22 G BHM:
PR, PRV, A LETRIR T T i, 38 & B 2B R
BEN 25 C, Az n AR ZL S T i FLER T o
1 B B 2R R B ( Leuconostoc mesenteroide) VE N
Leuconostoc W FZFNE, 15 =W F: JHRsi] fa 2k
B 7 5 V. Fh ( Leuconostoc mesenteroides subsp. me-
senteroides) . 17 E U 83 2R B FLIE W A ( Leuconostoc
mesenteroides subsp. cremoris) Fl iz 158 53 BR A A4 e
5 B ME VA ( Leuconostoc mesenteroides subsp. dex-

tranicum) X Ln. mesenteroides subsp. suionicum!®,

FROR LR B SR RO A U5, (BN R A
JE AR R SN RO R E LS A AN T R AT AR,
HEMTSZ A H SR A A= 5 G Fe S T e . 3 H
R A 1k, FLER oA SROPE A AR 5 LTS A A S 21 A
BT, DICER TSR SR ORI 0 2544 . AL A it~
i, R Bl T s LR B R SR A= 5 AL
TR AR, fe b At — 2D A i
1 BAIREEEERRVLS A BB ILALE
1.1 EREEEEERS

R SRR ORI BEAS LAV M IR & AN [R) 01
T o= SR, A IR A U5 1) 18] SROBH IREM It 11 435+ 2,
A=A . W] GHI13 SE5EZL, GHT70 S5
A A ZEG AT (Blo) g AEARGEFANT ™, Gl 20—
JBEA PR 70 R/ NEASTE 10° Da L5 Bl
TG I AN [A] g L Bl e e — A, AN @-1,6. a-1,3,

a-1,4. a-1,2 55, H a-1,6 EHEBZIZHE, FROAIERE
I, BEAZ -G A TREBE I 1 A i b i S AP e
T Leuconostoc 1, Eorh Ln. mesenteroide 7 %) B it
WHREREMS LS I a-1,6 BHEF R I A A )
AR T BB RE R 1 S AR TR 55 BR B (Streptococcus
mutans) AHT T & B, &0t B & il 28 T8 b A
A o-1,3 PEE Y Ln. mesenteroide NRRL B-1355
3SR R T AEAE R o-1,3 FiT a-1,6 HEHEESS
BRI G, 1990 4FERRESA TIIFEMAS N
IR T e SLRE R A WE IR, T2 7 0 A SR IR pE
T STARGE AL o T SRBE R 5 A VU 2D RE X
N ¥ {5 I (SP) . N i i] Z2 X (VR) | N sl 4544
BU(CD) RN T C Ui 2abiss & (GBD)P!,

a.N {5 S KX : N 35 5 R X AR S o 22 [
BH P2 TR 8 — S B RUAREAE . R S50 SR e 1 5
TR SHHERA — -~ 32~38 DR 4R IE S
Ko 3XA DX IR i BELRAST 4, AN IR ) 78 RO FEEb
Tt A AR TR 2 L AR [R] 22

b.N i AJAZ X dl: 7E N {5 5 AR IX 2 5 i 2 —
A 140~261 R FERRFR AL L i X B, A 2Ry i A
DI EAT 5 028 SR, AT TR & T BB A SRR
BEBGE TR 0P o SRTT, A HRAE B I e AR
FABT 3 AR

c.N s X s 76 N g n] 28 X IR 2 5 i #B 55 oe
— M EELRSFIUE 950 A0 AT A BRI R ARLH WY
FFA, FROh N st IX, BEAE FEAT RERE i 1L K i
YEHI .

d.C i A bl 4t G gl ) SROVH PRI 1) AR S A7 7
H—RZYH 500 D2 FLIR AR FL2H il i 2 bl A &
B, A5 LA R A2 741, 3 S H 52 7 4 i 4L
RIVES i Bt 7 SR FEEAH I AN TR T AE A4
1.2 BRI HLE

XoF T SR R R AR AL DL, pF IR A — B
A AFEIEIW A, 1974 4 Robyt 253 T 47 B IET HEbE
g S R D T XUSE A AL, L AL A It
SEARALT], ZEZAIL T T AEAE PSR PR, — LA
T Rl TR AAR, 55— L R - fifg v 1]
A, WEE%E - P EAR R B C1 ST R EAY C6
7, B a-1,6 BETFHE, MONTHRE 575 21 Gk (227201
{ESZAILH 3 PRI Anfe) A1) FH S BL iR s SL R T b
B BEEWTFE AR, BIFFE A 53 Xk —H L i3
A7 TR ST, B S OCTE AL IR AR AL, ISR
PEFR L | PR BN AR BRI SRR R LT TR
AR SN el R P G A5 P EE R AR S, A
HIHEEL . 2P A EIREALIE 1 B-D- A
P 2tiAs), I HRE S RO, & iy S Ea e FiskALta
PSR R O i R AP 31 B U B [ i o 2 e e 0 24
FTEPESZAR, BeE b H B 5k C1 st HIER AR
Z[a] A B, ORST B9 B = R SR AL AL T A P 2
A, XA AT RS AAE T 2R P it
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Schematic diagram of the catalysing mechanism of
glucansucrase

1.3 EREEPEEEAIN A

LR BT 508 1) 1T SR EROPI TRl ] AL Ak R U =2
BHANFTSRME . R EBMEER G . S EE A
JREHE IR BB A 2o, TEBRE Fde—L2hy)
B RG2S, FENTF RS AR A T i ad o R F AR
W, EIERETAAL . PR, TR Al i S A AT
A2 I P R I, LR R SR IR T 5 )
NSNS A BR B A AR PR B A S5 4544, CLgIER]
HADURAMHEY . LR RPN —Fogr B ag K
SRETARESINGR, BEAE Y i iE e E M i AR, T
PTG . W s A s ) ) A A 7 e, o) i B
M, RS RIE R 2™ i B ASUE P T T A A E L
YERIEY,

] SR R T AN (S BEAS 7K A RO o Al A
BRGSO, it Reim i i S kA A 1
FRBEELIIRE, AR R s Y R 1 RO IS, ek YR Y S
D2 ZEA AT SR TREPH T B 15 ol — B RS 4 ST 1R F P
Wk, TIRETEARSRMEAS B W AL 1B 53 i, BERSTE)7IE

Fig.1

TR AR AR BT REDY A RS A IR
B —FIETEM 25 25 70, BA BN RIEIEIR | V6
RN ZRAPT . VN8 R AT s A, TEE TR M
WFFEH 23z ER
2 AREEREEEETSMK

Fh 37 22U R TR ) SR R i 7 e AT, FR ) R T
MPARR T, PRI HE L IR TT76) SRR TR Tt 114 7 b
SN JHYE IR BEAT . HRYE R M il o, i
1= R SRR R R Y AT AR FA A T, B4
L REAE ) S PR Y FLER I, s T R AR
Skt HR, 3 b O A B AR 7 il S A7, 2 v T 1 7
PR, JE e R PR R 0 T VA e R R R, 9 AR
PR R AR DT B R 53 S A IR, R LA veae
FEAAE S IR FIR TR, XTI B U, AN [R] i3
FRBELA AT LSS5 B 7 SR R I 11 7 B A A
W 255 o AN S IR B AR P il S A AL LA
I SRE IRt I SE IR T TG, a1 .
21 HES AR R B

X FLIR B A U, AN TR 9 3% FR BL2H e T LU 30
SR SROBE RENR R 0 P i AR R R 22 e (R 1) o Bk
PRSI Z LR PR e SROBE R Y — DRI, FL
BR VA FINEZIS, Bl ansgei v . FUBE . REbE . H s
VERiR s A P AR SOBE REEEY . Shukla 5% WFFEAS
[A] B Y5 XF 1% ¥ - BR B ( Pediococcus pentosaceus)
CRAG3 AW i SN ERE BRI 52 i 4 T LA, R
HRBER 5% WA THOBEE S fi Y5 Fsh 457 SR TR it i 1 e
o SCRTMIAITST ., IR i I H PR 3 SIS AN ]
WRIRXT Ln. mesenteroide DRP2-19 7 S A [ A B >
A I A B, A W] PRk Y55 A A . SRR | TR
W 2 FUBH S 4 SR FEOM I 1 7 B S A, S
Yhy 3% ERERT, BEATEERRE T 8.4%0%, TRALEEDT
PAULSE T T A 3] 1 — AR 7 1 SRV TR 1 1Y) B R
Leuconostoc sp. NWO02, 7z B 57706 %) 8 SRMH o0l
TEREEAE R 8% B, B RR A B -, REBEHR B h
10% B, Bl i R . AN S AR A AR
W AERIE, [R] IR A SR i B 5 50, 5 S e
TR IATZ I

AR UL 2 52 W) TR AR 7 A SR AR T Y 5
2R, Shukla 850" $R5Y 1T RIS RS B ICERIC A ( Wei-

F 1 BEFRIHELL OOH RME REME B  5E
Table 1 Effect of medium composition on yield of glucansucrase
17 BRI L, s s OGS EZ BTN
P. pentosaceus T SY%Rh 10.2 U/mL [35]
Ln. mesenteroides DRP2-19 T 3% HEH 1.54 U/mL [36]
Leuconostoc subsp. NW02 Tl 10% 0k iSUN [37]
W. confusa R 1.5% B L) 6.4 U/mL [38]
Lb. plantarum DM5 AR 2.5%E B LY 3.3 U/mL [39]
Ln. mesenteroides DRP2-19 ToHlh 0.2 mmol/Lf{Ca* 2.62 U/mL [36]
W. confusa TohlE: 1.5% K,HPO, 6.4 U/mL [38]
Ln. mesenteroides TeHLER 0.6% . FREN 2.14 U/mL [42]
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ssella confusa) ¥ SRME FENE NG ™ & T2, & IEELE
R TR A0 SR R e AT R i U, H e
JEE YT BRI 2 ) A SRR PR 7 A o A,
R A 1 AR P BB 0, e SROBE FREAEIE 1Y 2 B 5 BT
J& TR, Das S50 3@ i) BRI ZR SCB ST T IE R
Y. AR R SR B SEAS TR Z IR X A F LA B
(Lactobacillus plantarum) DMS5 77 %] 58 ¥ e A e A9
SEA, ST R I, IR BRI AR A B IR it
A AR . X5 AR IE —2, o il B
WA A P AR R R DA S 4 A 3R R A R b
FEAAAYEIHT

TeHLER R IE IR PSR S B 5, FEs2 i EL
PR AT 7 4] SR RO ) R R 3R . I AR SR
g, EIEAEIRZEXT Ln. mesenteroide DRP2-19 HY
T TR MH ENE Y T B A sE N, R B Zn®T . Cu*'. Co™,
Fe**| Ca® | Na", K'GeE{Edt Ln. mesenteroide DRP2-
19 77 SROPHE OB B 1 7 i, oA AE 0.2 mmol/L 1
Ca” 54 1, I SR MH RENH IR ) = i b s, 1T Hg™ &)
Il 7 SROVE REPH B 77 3P, Shukla 450% WF5Y &2 B,
UIEFREL D RN BEAR T 0.05%, X SRBH RERE
figy B A 52N, Y SRREA I R 0.05% I, Tilg
A7 1 B A, 1T Sawale S50 R 1H £, 182 44 e 4% {2 12F
Ln. mesenteroide 7~ AR SN FONG . BEIREL AN
RUFAIBEIR, AR TR A —LEIoH LER dLnT LA
I FR RSP I EaE It E R TR B S v E D .
[FIAE, X TS [RIRP S O BERRER , #5 SRMH IR i Y 7 1
WAF. 7E 0.6% K,HPO, T UL 23] S ep g
W ENIN . AEARTRIHR 1 SR AN R 10 SR I BEE E
B, MUK 0.6% B A = BB K . Shukla
SEBIR IRt W os T 1.5%(w/v) 1 K,HPO, Xif
) IR HH RS e A 7 R A AERY, KLbHPO, BB 1 1.5%
(w/v), HISRPEFEENEEG 0 7 B R R axXLeEh AT BEif
Aer =Y TS5, BB ISR RS SR
25, DI o 1 SR IR ) 7 2
22 IEFFHIERERETERE 2R

B T HE IR AL 2 A, IR A AN pHL 3B IR
P SRR | IR S ERT LR T SR PR I I
e (3R 2) . SeRiirsR iR &3, ANF pH X
TEIR DRP2-19 ] SROBH MR B Y 7 10 A A [] i 520,
TE pH6.0 2514 & T2 30 h, Hi FHH MRG0 r= B i

Ko BRI, BRPE(pH<4.5) BRA L (pH>7) 4=l
TR A SO DO XIS AR T AR SRR
WHAGEE SRR TP IFSE T 15353 pH X RIRER La.
citreum B-2 FEEFHE ST AU, K ITE pH SN 6.0 B}
TR IR () G = o I SBAF ST UE AR R P B BT
A BEBE AT AT PRI ] SRH EH B 09 & BRI B2
MM, 30 Ak R R B IR L) 4R pH B ] & B R v
pH 1T LIAG R A8 B O 0 = i, e el
o, 3 H A B IR IE PR IINGE vhEk, 4 pH PRREE R R
Feali 2B KA B B 4 7E [ AT $2 & B ) 7 1
UEAE, pH A AR 25 i) 4] SRAH REMH G G T s
T SEA G B RR L, WA RN ) SRR SR T S S i)
ZEEFEEVE R, 2 SRR A

o DRt 3 AN £ 5 Wi PRI AR & T 3o it P i 4 i
M A] Re A AR i . RAZH SERTIIFSY T AN ]
B BRI AR DRP105 7= A 1) SR 10 4 1 7= i 1Y) 5
N, 4% SR 2 B T MRTE 120 r/min B5 3R, 7 BOBE REpH
Fifg = e e v, AR T, By = R RS, Wied
Rk DRP2-19 £E 100 r/min 5% 5 A4 SO JHOME B 19 7~
FOIR B SAEP, Bep i s AR A AR, PR
kk DRP105 TESEF 0 4% B3 SR pH el vy r= 2
IRFESAEN KR PR 5T LR PR = A SR e
B & B SRR R B, e =R 4% B, 75 SR PHIE
W) S i T HAD 2% A

T B SR 5 ) B R R SR R I ) B R 3R
LR TR B 7 A0 SROBE I 6 Y B A I BE YR L Sl 20~
40 CBY, Du M K HLFE AR DRP105 7E 30 °C H 7
TOBE VR ) VSRR o IR Se R ST R, T
1R DRP2-19 A= 746 SOMH e B 14 e A4 1l BE Ya [ oA
25~30 CP, 3T RS2 AR AR Bl AR R 451
ST, HA= A B AT R AN W), DA T 52 i e SROPH IR
WHEF) 50 o
3 EAREEREENSBANREEFMER
3.1 HIRVEEEmN S B4

RS S T, AR AR = 2B 3 40
a0 I A DU TR S8 g v L T G N S 1 W
AR HUTTE | BT JEATAli b Tk 46 55 220 RS
IR BE PR Al o TR R SR AN A0 T TR
BFEREREDTNE | ABIREFR Z —B(PEG) UL SE

H 2 BRI R R R A R

Table 2  Effect of culture conditions on yield of glucansucrase

LS eSSl FReAE A TRy E= BN

Ln. mesenteroides DRP2-19 pH 6.0 2.66 U/mL [36]
Ln. citreum B-2 pH 6.0 3.69 U/mL [43]

Ln. mesenteroides DRP2-19 PRIRHE 100 r/min 2.84 U/mL [36]
Ln. mesenteroides DRP105 PR IR 120 r/min 4.03 U/mL [44]
Ln. mesenteroides subsp. TP 4% TN [45]
Ln. mesenteroides DRP105 e 5% 4.19 U/mL [44]
Ln. mesenteroides DRP2-19 % 25 C 2.65 U/mL [36]
Ln. mesenteroides DRP105 TR 30 °C 3.84 U/mL [44]
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Tride BRBRELUTIEMBERRERTTTE, Btk FH Tt
VEAR SR MH REVH G 14 7125, B AN [R) 2R 1 BT e AN
W], TR A [RIe 22 i ER s A B THEAS R 25 1 o
i E 09, SXFITIE 7 B AR, TS R B, 2
RS ARG LR 1 R i B R Ur
KIS B 512G YU BRIt (B
JER G TEEDITETLA S Z B AR T . SO v BE R
pH 2Bk, H eaph e FHE B S 4 AR B v,
B 5 HA e G AR RIS S T 24k 2]
FAAESCE ARG — 25 gg alifh, WUnEERE N8 ZHT . B
FARLH)ZT . ABUEMR A . Song AU E R 2 T RE
UUPE .« B T 28 e {0 135 F1EE T oL & 53 25 4l ik La.
citreum SK24.002 5 SR RS, B4R S sk iy
13.2 4%, MCER 8.7%, SEFHBAY LR 1.4 U/mg.
LY ) FHES 72238 JZ 87 Al Sepharose CL-6B #¢
B 2T A T 1 A AR SR RO T, 245 2 Slifif ) Lh
BT 0.15 U/mg #4758 1.27 U/mg, aiAbfE550h 5
HeHY 8.64 4%, I [HILA 8.69% . BXIHI R L
it DEAE-Sepharose FF S4li{b 2 9RACE] L. citreum
B-2 ISR BE REMENE, A2l 29 (200.01+£5.33)U/mL,
2R T 1R (4.31+1.34) 1% . Guzman 5P 0%
Ln. mesenteroides IBUN 91.2.98 7] 58 W e b i [#] &
TEYRIBRPE T, I8 8 pE e 4n A A B T A8 e 2T
X} B AT slifh, sliAk S A8 SROBE DR B 09 LETE
335.1 U/mg.
3.2 BREEEENEEEMR

A SRME AR B S 2L B R A 7
TER MR 5 32 2 Z AP R FE A AR %, pH, 4=
JE BT
3.2.1 REXTEEEMERISEI IR A AR
PRI P R AR BN I 8 23R, 25 i) g P A R Pk
Das 2P iR B AW ZLAT B8l (Lactobacillus plantarum)
SR R TG AR 27 °C iR, S 2.71 U/mL,
IR TR E] 27 °C LA LR, BEE PEREAR, 76 20 C
A, FEVEPERFER T 35%, X T BE2 i T4 g K
e, PS50l eI Song 45U ZRAS LUIE ]
A1 3.6 U/mg WY Ln. citreum SK24.002 % 52 B i Hi
B, 3 Ha 5N 45 °C, 7E 50 °C W% & 0.5 h )&,
TV REREB IR ARG VEL T 40% . EHIEAEM™ FERSY
B ICELIT I (Lactobacillus reuteri ) 7 58 B e
A Bl PR DT A 2 B0, A7 SR R MH i Y A 25~45 C =2
(B PR AE 2 558 v B S, B A AR XIS 1 PR 7E 70% LA
b, XU BH AR SRH RO B TR VE R R AR AR X AR
RE IS o PR SRR S B ) AR ST 225 U, A
R, AT SRR, HIETEAGEIKE, ITLIAE
PSR LR A A 7 40 SR PR AT, 0 8 3 T A B 3R
JE R R A,
3.2.2 pH XEEHGTERYFEN  FSRPHRERENEE pH4.5~
5.5 Z AR FFE B TG NG . Zhao 550" ZEWFSE Ln.
citreum B-2 TS ERH BTG AT 2 EE, 7F pH6.0~8.0

AF, A SR O A S R ROk 1Y 90% ZEA,
R pH ST, TSRO TR A6 ) U T BRI .
Song &M FERSY pH %F L. citreum SK24.002 i 3
W RN B I M i S s R B, A pHS.0~6.0 143 [
PN, A SR R RS P RS, I ) PR FSE A SRR Y
80% LA . SRALEEDRT YEWFSE Leuconostoc sp. NW02
V%) SR PR 1) Tt M o ) & B e pH7.5 B
M i 2 % pH, 7 pH7.5~8.0 B4 FARAE 1 h, filg
W SRR I 60%., 1T LA HY, 45 RV ERE I 7F
pH R ESIR M sk 454 T RIS DB E M, B
BEAFHITERY: . pH AN B 25 A RS e
P, T B AR Z Rl i Bk As e A R,
H—E pH JoBIN, BA RER IS = L ism .
3.2.3 EEBE XS &8 E T S5
TP O FH 2 T X P A RS ST RIS ON . e
WFoE & B, KY. Na*, Ca?". Mn*", Mg> fll Cr'%} Ln.
citreum B-2 # SBH MR ELAG IH 5 A9 B0 5 AE A, H
H Ca® Fil Min®" 1] I 250 S8 SROVE IR A 1 v 1, L
H Ca® X g 3G AR FEVE IS B T 250%°, TR
B AEIRTT 4 T8 B X A B R G PR (A2 i Bk
KL, Mg?t, Mn?" | Ni?", Co?", Ca*', Fe*' 1 Zn*'fE

T 7R R SRR R I A TG P, R Ca? T G Y R )
R, WG TR0 4 fi%, 1LAh Cu' . AR Fe'
Xof B V% A M HIVE ] . Song 28981 & B Ca®' . Mn?'Fil
Co> FENI LR PREART S T30S Ln. citreum SK24.002
] TR ME AR A0 1 M, R MIn® AR TE RS R T
1.2 1%, K'. Ba®", Mg> fll Ni*" & T JLF- A 5 ni) Jifg 1%
P, T Zn?*, Cu, Fe?", Fe* I AP 5 X WA 11 i1
YEH, UEBHiZ I —Fh & B I i . Ca™ SEghyiETE
s VE 2 5 ) SO R A S M R A4S
BT

3.2.4 AHLEFIAEEANERIFIXT BRE R s A5
HLE T AR S A — e TR B L3RI B s
P, REFCEVLEFIOT LGRS BN e &S 14, i
ks . SERUTAFFTUE R, A PSR T 2% La.
citreum B-2 7] S B OB 09 WG P LR A R 2
G, FEE, ZE . NGS5 25 %0 A5 SO R B A 76 P A
0 AE I BU. Song & MM R 5E A/ ML R X La.
citreum SK24.002 5 FNEENENE A TE HEsZm, & EER
PRERFNE CBEFEAES L, A5 SR H R P S A DL
TR B B I R . A LA RS I AL GBS 5 |
L pH ZAEfk, A HE AR il 1 AL TS A 5L . Girard
LA JF 58 Al KE F BH, Ln. mesenteroides NRRL B-
S12F i 58 b TR0 i 00 7% M S5 A ML R R A 2%,
20% Z.iE, 50%DMF ., TR EY, 2 BEFT 90% — H FLAE
AXUAT LA TG D/ 90% o 3% 1T 1 PR 7R Ak 2 3 i) 551)
AT LA A s ) S BRI O 25 AT S M B s e, LT T
A A A2 ) TR A1 2R T T A 7R %) e SR IR T 1)
W B M ARIAE A, a0+ R R BR R 4N . EDTA .
SDS. DTT Hl1 g-ME, H Bt 25300 55 A2 s 4



s

545 % 5 44 11

U, G FUIRE IR BT S R - 359 -

TR e R g 1, W A 3 MR SRR B TR N
5 mmol/L F1 25 mmol/L B} F7G AR AR, fF g8 R0,
EDTA #J DUFI— 285 B 1 liia E i 455 IR
PRI P PO, SR 75 25 Mo 81 it SRODR RO P i) £
AR E T S2 0 B N2 R 5 i, TSR IR AT
HRITHY AL
4 LHL5RE

I SROVH PO MR RO, 7 A B R A5
PR S A HU ERIESEIE G, TERE R AT
WA T2 bz 2 m B A, AT AR SOk, S
o A AR BN T PAAR P48 R 2 B 00 A TRERE T | A AT hE
FAL P SERE R A B L AT A0, SR A SR R
PSS AR B RE 22 1) ¢ 22 AR DA SR I BT TR R
AN A e T 5 B, I HL A SR AN Rk 1 D e
1S3 T B AT AR o BT A B F SOPE IOpH 1t
AEAEIEA T [RIZE Y KRB ICILMEAL I SN, I BAT 8T
FOARPPE, (X A AL T L REAE T T A S 2 1A
WPENE, IndeAE 3R L R L AERAE . S TR
BRI E A= -5 M BN, A5 TS b T A
U HAREDS T AR5 6 R B DI RE A S AL HE A, {5
WA THREZLIR A YL tafk DNA A TR ELH, M
B H AT SOPHE B AT R T ARFLIR T . A, i
AT L X R SR R I 1) S BE IR 2 A 700, B
AR AR A SR A, MR aT DAHED ) A A p
B 2SR FITREZ TR DE AR o BR T X BETEAE )6 0k
BN HBARZSE, 75— IR = G T 5 5e 8l
FIEAR R, XX T HGEA = 3 il T AR Rl
FYJ, PN S AL XS LA AN B)) 27 A SEMRAT SR e — T,
A PREERATSS -

S 3k

[1] HIEN P, PUNING T, DUKHUIZEN L, et al. Mutational anal-
ysis of the role of the glucansucrase gtf180-delta nactive site
residues in product and linkage specificity with lactose as acceptor
substrate [J]. Journal of Agricultural and Food Chemistry, 2018, 66
(47): 12544-12554.
[2] SYEDA B Z, AFSHEEN A. Boosting extracellular dextransu-
crase production by Weissella confusa by combining a statistical and
randomized mutational approach during upstream fermentation pro-
cessing[J]. Journal of Taibah University for Science, 2022, 16(1):
1241-1253.
[3] WANG J, SALEM D R, SANI R K. Extremophilic ex-
opolysaccharides: A review and new perspectives on engineering
strategies and applications [J]. Carbohydrate Polymers, 2019, 205: 8—
26.
[4] KIM M, JANG J K, PARK Y S. Production optimization,
structural analysis, and prebiotic-and anti-inflammatory effects of
gluco-oligosaccharides produced by Leuconostoc lactis SBC001[T].
Microorganisms, 2021, 9(1): 200-218.
[ 5] MOULIS C, ISABELLE A, REMAUD S M. GH13 amylosu-
crases and GH70 branching sucrases, atypical enzymes in their re-
spective families[J]. Cellular and Molecular Life Sciences Cmls,
2016, 73(14): 1-19.
[6] MIAO M, MA Y J, JIANG B, et al. Characterisations of Lac-

tobacillus reuteri SK24.003 glucansucrase: Implications for a-gluco-
poly and oligosaccharides biosynthesis[J]. Food Chemistry, 2017,
222(51): 105-112.

[7] WANGPAIBOON K, SITTHIYOTHA T, CHUNSRIVIROT
S, et al. Unravelling regioselectivity of Leuconostoc citreum ABK-1
alternansucrase by acceptor site engineering[J]. International Jour-
nal of Molecular Sciences, 2021, 22(6): 3229-3246.

[8] JIANG Y W, LI X X, PIJNING T, et al. Mutations in amino
acid residues of Limosilactobacillus reuteri 121 gtfb 4, 6-alpha-glu-
canotransferase that affect reaction and product specificity[J]. Jour-
nal of Agricultural and Food Chemistry, 2022, 70(6): 1952—1961.
[9] DE B P, FERRARA M, BAVARO A R, et al. Characteriza-
tion of dextran produced by the food-related strain Weissella cibaria
C43-11 and of the relevant dextransucrase gene [J]. Foods, 2022, 11
(18):2819-2836.

[10] YUKINORI Y, YUI S, ARISU M, et al. Lemon myrtle extr-
act inhibits lactate production by Streptococcus mutans[J]. Biosci-
ence, Biotechnology, and Biochemistry, 2021, 85(10): 2185-2190.
[11 ] PARK M, CHANDRASEKARAN M, SANG Y, et al. Ex-
pression, purification, and characterization of a novel amylosucrase
from Neisseria subflava(J]. International Journal of Biological
Macromolecules: Structure, Function and Interactions, 2018, 109:
160-166.

[12] KIMSY, SEO D H, KIM S H, et al. Comparative study on
four amylosucrases from Bifidobacterium species[J]. International
Journal of Biological Macromolecules, 2020, 155: 535-542.

[13] YANM, WANG B H, XU X, et al. Molecular and functional
study of a branching sucrase-like glucansucrase reveals an evolu-
tionary intermediate between two subfamilies of the GH70 en-
zymes[J]. Applied and Environmental Microbiology, 2018, 121
(26): 810-817.

[14] DURP,YULS, SUN M, et al. Characterization of dextran
biosynthesized by glucansucrase from Leuconostoc pseudomesen-
teroides and their potential biotechnological applications[J]. An-
tioxidants, 2023, 12(2): 275-288.

[15] WANG Y Y, SUN T, WANG Y Z, et al. Production and
characterization of insoluble a-1,3-linked glucan and soluble o-1,6-
linked dextran from Leuconostoc pseudomesenteroides G29[J].
Chinese Journal of Chemical Engineering, 2021, 39(11): 211-218.
[16] REE. F#EHRIL X RF 2 A5 $ 2K 6
S 45555 5 AT [D]. #0M: #0M R F, 2016, [ ZHANG Z X.
Multilocus sequence typing of different isolated samples of Leu-
conostoc mesenteroide from selected areas of the Tibetan Plateau
[D]. Zhengzhou: Zhengzhou University, 2016. ]

[17] YULS, QIAN Z G, GE J P, et al. Glucansucrase produced
by lactic acid bacteria: structure, properties and applications[J]. Fer-
mentation, 2022, 8(11): 629—649.

[ 18] PIJNING T, ANDREJA V, KRALJ S, et al. Biochemical and
crystallographic characterization of a glucansucrase from Lacto-
bacillus reuteri 180[J]. Biocatalysis, 2008, 26(1-2): 12—17.

[19] X m#m, 54, R B ADH R4 EEGG AT R T
A HHE K, 2020,30(5): 504-510. [ LIU L N, JIANG J, ZHAO D.
Advances in the study of microbial glucansucrase[J]. Biotechnolo-
gy, 2020, 30(5): 504-510. ]

[20] PASSERINI D, VUILLEMIN M, UFARTE L, et al. Invento-
ry of the GH70 enzymes encoded by Leuconostoc citreum NRRL B-


https://doi.org/10.1021/acs.jafc.8b04486
https://doi.org/10.1080/16583655.2022.2155449
https://doi.org/10.1016/j.carbpol.2018.10.011
https://doi.org/10.3390/microorganisms9010200
https://doi.org/10.3390/ijms22063229
https://doi.org/10.3390/ijms22063229
https://doi.org/10.3390/ijms22063229
https://doi.org/10.1021/acs.jafc.1c07618
https://doi.org/10.1021/acs.jafc.1c07618
https://doi.org/10.3390/foods11182819
https://doi.org/10.1093/bbb/zbab147
https://doi.org/10.1093/bbb/zbab147
https://doi.org/10.1093/bbb/zbab147
https://doi.org/10.1016/j.ijbiomac.2020.03.176
https://doi.org/10.1016/j.ijbiomac.2020.03.176
https://doi.org/10.3390/antiox12020275
https://doi.org/10.3390/antiox12020275
https://doi.org/10.3390/fermentation8110629
https://doi.org/10.3390/fermentation8110629
https://doi.org/10.1080/10242420701789163
https://doi.org/10.16519/j.cnki.1004-311x.2020.05.0079
https://doi.org/10.16519/j.cnki.1004-311x.2020.05.0079
https://doi.org/10.16519/j.cnki.1004-311x.2020.05.0079

- 360 - £ Tl B4

2024 4 2 A

1299-identification of three novela-transglucosylases[J]. The Febs
Journal, 2015, 282(11): 12-21.

[21] PINING T, VUJICIC-ZAGAR A, KRALIJ 8, et al. Structure
of the alpha-1,6/alpha-1,4-specific glucansucrase GTFA from Lacto-
bacillus reuteri 121[J]. Acta Crystallographica Section F-Structural
Biology Communications, 2012, 1448-1454.

[ 22 ] MONCHOIS V, WILLEMOT R M, REMAUD-SIMEON M,
et al. Cloning and sequencing of a gene coding for a novel dextran-
sucrase from Leuconostoc mesenteroides NRRL B-1299 synthesiz-
ing only a(1-6) and a(1-3) linkages[J]. Gene, 1996, 182: 23-32.

[ 23] MONCHOIS V, ARGUELLO M, RUSSELL R. Isolation of
an actibe catalytic core of streptococcus downei MF228 GTF-I glu-
cosyltransferase [J]. Journal of Bacteriology, 1999, 181: 2290-2292.
[24] %3 A A EAEsA R o) ek 5 KL [D]. L.
B R kA B, 2007. [ LUO J. Cloning and expression of the
bacterial dextrose sucrase gene[D]. Beijng: Chinese Academy of
Agriculyutal Sciences, 2007. |

[25] ROBYT J F, KIMBLE B K, WALSETH T F. The mecha-
nism of dextransucrase action: direction of dextran biosynthesis[J].
Archives of Biochemistry and Biophysics, 1974, 165(2): 634—640.
[26 ] ROBYT J F. Mechanism of synthesis of glucan chain, bran-
ching, and acceptor-oligosaccharides by glucansucrases[J]. Journal
of Applied Glycoscience, 1995, 42: 53—67.

[27] ROBYT JF, YOON S H, MUKERJEA R. Dextransucrase
and the mechanism for dextran biosynthesis[J]. Carbohydrate Re-
search, 2008, 343(18): 3039-3048.

[28 ] CLAVERIE M, CIOCI G, VUILLEMIN M, et al. Processivi-
ty of dextransucrases synthesizing very high molar mass dextran is
mediated by sugar-binding pockets in domain V [J]. Journal of Bio-
logical Chemistry, 2020, 295(17): 5602—5613.

[29] s ah, X w4, RS BB % 2k HDEL #949 % %8 &
H Ao % AR B A WA R [J]. R T kA,
2023, 44(4):155-162. [ ZANG W J, LIU L N, ZHAO D. Isolation
and characterization of Leuconostoc mesenteroide HDE]1 and its ex-
tracellular polysaccharide antioxidant and milk coagulation proper-
ties[J]. Science and Technology of Food Industry, 2023, 44(4): 155—
162. ]

[30] RAJOKA M, WU Y, MEHWISH H M, et al. Lactobacillus
exopolysaccharides: New perspectives on engineering strategies,
physiochemical functions, and immunomodulatory effects on host
health[J]. Trendsin Food Science and Technology, 2020, 103: 10336—
10348.

[31] E b, £, A48, 5. JLBRE MOsh 5 4Eeh 2 &R Ak
Fa g A (D). A4 K, 2022, 32(3):394-401. [ WANG S, JIANG
J,DU R P, et al, Biosynthesis, properties and applications of extra-
cellular polysaccharides from Lactobacillus [J]. Biotechnology, 2022,
32(3):394-401. |

[32] ISPIRLI H, BOWMAN M J, SKORY C D, et al. Synthesis
and characterization of cellobiose-derived oligosaccharides with bi-
fidogenic activity by glucansucrase E81[J]. Food Bioscience, 2021,
44:1-17.

[33] 4FA, HER, $E. o e AN 0 FF 3R B A Ik
(J]. + B A=k &, 2021, 46(2): 180-185. [ ZOU Y, HUANG J F,
WEI Q. Research progress and application status of functional
oligosaccharides[J]. China Condiment, 2021, 46(2): 180—185. ]
[34 ] JIANG J, GUO S X, PING W X, et al. Optimization produc-

tion of exopolysaccharide from Leuconostoc lactis L2 and its partial
characterization[J]. International Journal of Biological Macro-
molecules, 2020, 159(18): 630—639.

[35] SHUKLA R, GOYAL A. Optimization and scale-up of fer-
mentation of glucansucrase and branched glucan by Pediococcus
pentosaceus CRAG3 using Taguchi methodology in bioreactor[J].
Journal of Bio Science and Biotechnology, 2012, 1(1): 73-82.

[36] DURP, ZHAO F K, PAN L, et al. Optimization and purifi-
cation of glucansucrase produced by Leuconostoc mesenteroides
DRP2-19 isolated from Chinese sauerkraut[J]. Preparative Bio-
chemistry and Biotechnology, 2018, 48(6): 465—473.

[37] ke, ABAUR, 30, 5. —Fb 7= Aiube H) A BB 1 4R 09 05
%R A A A RARRAE 09 AT 5 (T]. A S AL, 2021, 46(7):
22-28. [ ZHANG H, ZU HT, HU J, et al. Screening and identifica-
tion of an alkaline glucansucrase producing strain and its synthesis
of oligosaccharides [J]. Food Science and Technology, 2021, 46(7):
22-28.]

[38 ] SHUKLA S, GOYAL A. Optimization of fermentation medi-
um for enhanced glucansucrase and glucan production from Weissel-
la confusa[J]. Brazilian Archives of Biology and Technology, 2011,
54(6): 1117-1124.

[39] DAS D, GOYAL A. Isolation, purification and functional
characterization of glucansucrase from probiotic Lactobacillus plan-
tarum DMS5[J]. Journal of the Science of Food and Agriculture,
2014, 94(4): 1715-1724.

[40 ] PURAMA R K, GOYAL A. Application of response surface
methodology for maximizing dextransucrase production from Leu-
conostoc mesenteroides NRRL B-640 in a bioreactor[J]. Applied
Biochemistry and Biotechnology, 2008, 151: 182—192.

[41] SINGH A, MAJUMDER A, GOYAL A. Artificial intelli-
gence based optimization of exocellular glucansucrase production
from Leuconostoc dextranicum NRRL B-1146[J]. Bioresource Te-
chnology, 2008, 99(17): 8201-8206.

[42] SAWALE S D, LELE S S. Statistical optimization of media
for dextran production by Leuconostoc sp. isolated from fermented
idli batter[J]. Food Science and Biotechnology, 2010, 19(2): 471—
478.

[43] R APAR0 S 2k H B-2 #) A HAEEE R AR 2 455 R
[D]. R#&: R#E X, 2021. [ ZHAO B. Leu. citreum B-2 glucan-
sucrase and its polysaccharide synthesis in vitro[D]. Tianjin: Tian-
jin University, 2021. ]

[44] DURP, XING HW, ZHOU Z J, et al. Isolation, characteri-
sation and fermentation optimisation of glucansucrase-producing Le-
uconostoc mesenteroides DRP105 from sauerkraut with improved
preservation stability [J]. International Journal of Food Science and
Technology, 2017, 52(12): 2522-2530.

[45] =ik, /= H]RARSUBR 1 09 05 b o T RCE B £AFRAL[D]. %6
RiE. R R L K F, 2015 [ LIU H. Screening and mutagenesis
of dextran-producing lactic acid bacteria and optimization of fer-
mentation conditions [D]. Harbin: Northeast Agricultural University,
2015. ]

[46] KIM D, ROBYT J F. Properties of Leuconostoc mesen-
teroides B-512FMC constitutive dextransucrase[J]. Enzyme and
Microbial Technology, 1994, 16(12): 1010-1015.

[47] VASILEVA T, IVANOVA I, ILIEV L. Purification and char-

acterization of glucosyltransferases from new strains Leuconostoc


https://doi.org/10.1016/S0378-1119(96)00443-X
https://doi.org/10.1128/JB.181.7.2290-2292.1999
https://doi.org/10.1016/0003-9861(74)90291-4
https://doi.org/10.1016/j.carres.2008.09.012
https://doi.org/10.1016/j.carres.2008.09.012
https://doi.org/10.1016/j.carres.2008.09.012
https://doi.org/10.1074/jbc.RA119.011995
https://doi.org/10.1074/jbc.RA119.011995
https://doi.org/10.1074/jbc.RA119.011995
https://doi.org/10.1080/10826068.2018.1466149
https://doi.org/10.1080/10826068.2018.1466149
https://doi.org/10.1080/10826068.2018.1466149
https://doi.org/10.1590/S1516-89132011000600006
https://doi.org/10.1007/s12010-008-8165-8
https://doi.org/10.1007/s12010-008-8165-8
https://doi.org/10.1016/j.biortech.2008.03.038
https://doi.org/10.1016/j.biortech.2008.03.038
https://doi.org/10.1016/j.biortech.2008.03.038
https://doi.org/10.1007/s10068-010-0066-2
https://doi.org/10.1111/ijfs.13537
https://doi.org/10.1111/ijfs.13537
https://doi.org/10.1016/0141-0229(94)90134-1
https://doi.org/10.1016/0141-0229(94)90134-1

s

545 % 5 44 11

U, TR

TR R AT U R - 361 -

mesenteroides[J]. Biotechnology and Biotechnological Equipment,
2009, 23: 693—697.

[48] SONG L P, MIAO M, JIANG B, et al. Leuconostoc citreum
SK24.002 glucansucrase: Biochemical characterisation and de novo
synthesis of a-glucan[J]. International Journal of Biological Macro-
molecules, 2016, 91: 123—131.

[49] BEE RTFHKIAFH SK24.003 F F 4k 48 8 0f 14
5 p A (D] 24 izd X5, 2016. [ MA Y I. Properties and
applications of dextran sucrase derived from Lactobacillus reuteri
SK24.003 [D]. Wuxi: Jiangnan University, 2016. ]

[50 ] GUZMAN Y F, HURTADO G B, OSPINA S A. New dex-

transucrase purification process of the enzyme produced by Leu-
conostoc mesenteroides IBUN 91.2.98 based on binding product and
dextranase hydrolysis[J]. Journal of Biotechnology, 2018, 265:
8-14.

[51] ZHAO B, DU R P, WANG J Y, et al. Purification and bio-
chemical characterization of a novel glucansucrase from Leuconos-
toc citreum B-2[J]. Biotechnology Letters, 2020, 42(8): 1535-1545.
[ 52 ] GIRARD E, LEGOY M D. Activity and stability of dextran-
sucrase from Leuconostoc mesenteroides NRRL B-512F in the pres-
ence of organic solvents[J]. Enzyme and Microbial Technology,
1999, 24(7): 425-432.


https://doi.org/10.1080/13102818.2009.10818519
https://doi.org/10.1016/j.ijbiomac.2016.05.019
https://doi.org/10.1016/j.ijbiomac.2016.05.019
https://doi.org/10.1016/j.ijbiomac.2016.05.019
https://doi.org/10.1016/j.jbiotec.2017.10.019
https://doi.org/10.1007/s10529-020-02881-6
https://doi.org/10.1016/S0141-0229(98)00166-5

	1 葡聚糖蔗糖酶的结构及催化机制
	1.1 葡聚糖蔗糖酶的结构
	1.2 葡聚糖蔗糖酶的催化机制
	1.3 葡聚糖蔗糖酶的应用

	2 乳酸菌葡聚糖蔗糖酶产量优化
	2.1 培养基组成对葡聚糖蔗糖酶产量的影响
	2.2 培养条件对葡聚糖蔗糖酶产量的影响

	3 葡聚糖蔗糖酶的分离纯化及酶学性质
	3.1 葡聚糖蔗糖酶的分离纯化
	3.2 葡聚糖蔗糖酶的酶学性质
	3.2.1 温度对酶活性的影响
	3.2.2 pH对酶活性的影响
	3.2.3 金属离子对酶活性的影响
	3.2.4 有机溶剂和化学抑制剂对酶活性的影响


	4 结论与展望
	参考文献

