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Fig.1 Main physiological function of isomalt
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Fig.2 Synthetic route of isomalt
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HilWE " A0 85% ~95% ) o A 2 W 327 R EWE
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rubrum">* JSerratia plymuthica | Klebsiella sp. ]
TR 2 e A R R T Agrobacterium radiobacter
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W) A 45 5 R UL TR W R R ) R
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WAC2928 [y REME A, R T7 Fk R T A
FRRE T, SEE AT MERAA Y B HoA s 3 5 R
IREEAR GBS WA S — Bl
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ces cerevisiae EBY100 40 LRI /R T2k A WAFT 7 &
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VFZ A R E Y IR S A B i A A A
ARA 28 K I AT, A ORI T Klebsiella sp.
LX3 (PDB; 1M53) . P. rubrum CBS574.77 (PBD;
3GBD) . P. mesoacidophila MX-45 ( PBD; 1ZJA) I
E. rhapontici NX-5 (PBD: 4HOW) ' k&4 43
MW | R S A B B AL 001, HAh i S K
fifEtE 13 28008 (GHI3 ) 2R MBL, B N 3 (B/ ) Al
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XK, A 2 A ST FR D N A &AL, C hm&hify
Bl 2 ANRCEATI BT AL, A e A5
AIThEE; W4s MR 2 5K Y45 & Ravaud %6
ST T REHE S ) T 10 i A ATL L 00 A A o R
FHWG A AU RS B < 1) FH Tl £ O B B %) i
b A 5 MR A i P (R A5 W S R S
Wrgd, o A SR B LA o TR (OB R 1Y
AL, AL RERE DK A . BEJS R R R R IZ K
d Y C1 &R (25 1Ak, JE Bl B4 4
B WEAY) . B B RO R AT ) AR AT
L) S 22 2 R E N T B L

2.1.3 AR AN B B L i

1984 4F | Cheetham B X M| H Erwinia rhapontic
TR AR AL TRE R A 30 S 22 28 OB , O DA 200 i v 0
LIS 2 FERE S B (4. 1 U/mg) |, B 58 57 22 2
W H R S A TGS B R T SR IR
) RE OBE S M Mg PR AT BE e MR R OB R Ok B
(F& 12750 RN S A T8 (19 S5 8 2 ik 88 A3 4
TE 20 ~40 °C, Jf HLACHR 73 HEWE S A4 1l 14 P48 5
B2, YR LT 45 C B S i 5 Fedlh pH (E AL
T5.0~6.0 KFEHIN, Bz pH {28 (LB,
RN [F] A A ke 5 1Y) TR S A TRl 1 ) 9 AR
ey, JELR T R S 0 il o e s R A A S B 25
BN IR T P. mesoacidophila MX-45 [ JFEAE 5 14
il ¥ JFC 490 2 A0 T3 85 v (K, {2 19. 2 mmol/L) )
KR T E. rhapontici NX-5 1) EME AT B 1Y K,
{E 4257 mmol/L"*

F 1 AFEPRUHNE M A2 SO 3 )22 25

Tab.1 Enzymatic properties and kinetic parameters of sucrose isomerase from different sources
3 RS/ (Uomg™')  HGEEE/C K,/ (mmol-L~") (kew/Ky)/ (s *mmol ~! - L) E PN
E. rhapontici NX-5 NR 30 257 NR [46]
Erwinia sp. D12 19.8 40 138 NR [47]
Enterobacter sp. FMB-1 NR 50 49 NR [48]
K. pneumonia NK33-98-8 2362 35 42.7 NR [49]
P. dispersa UQ68] 562 35 40 17.9 [50]
K. planticola UQ14S 351 35 76 6.2 [51]
Klebsiella sp. 1.X3 328 35 54.6 0.27 min =" +mmol ' L. [52]
Klebsiella sp. NR 35 120 NR [53]
P. mesoacidophila MX-45 13.9 20 19.2 NR [45]
NR AR HGHE ,
21,4 RHFHEG ST %2 SURBL S FTRNT HEO Slase 1
M B SRIREE TR 5 5 i e A B 0 AL TS Tab.2 Slase variants with improved isomaltulose production
PEORAG , XE LA A Tolk Ak 28 7 5 22 ZF B bS5 5K ‘ N Bl i 5%
R, T e 2 o T 9 8 7 40 o FEE m o
SERE, HRT,WEE N DX R S A T A T S. plymuthica AS9  E175N/K576D 78.4 2.8 [54
C&3F T 7T REPEIE, RS TRER E it 5 & Rhizobium sp. F1641. 211 55.1 [55
SRR SR (R 25 B e voss) 099

Ah AT BFFE A I o I B e TR S R ) A
e M AR S Tl AR Ry FPERE . Zhang %5
MR X SRR T Klebsielle sp. 1.X3 B REME 744
R4 TRk 5, 98 748 & E498P/R310P 7E 50 °C K 2
T JE R AR A9 11 fi%, Duan %7 3l 33 3£ T B
TR SR X R A B AT s, AR R

[54]
[55]
94.2 4.3 [56]
S. plymuthica Y219L/D398G/V465E  94.7 18.4 [57]
E498P/R310P 84.8 35.0 [52]

Klebsiella sp. 52

E175N K576D F1 E175N/K576D )5 i B b K9k
BEHEE T 5 ¢ PR et AR RS, Bir, &
N AN TF b S A il 9 I 5T, (HL R 2



14 B AR AR

2023 411 A

15 BRAE S0 28 /KO, G T RN S A il Ml Ak g
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i35 7 A 5 A Ak RE B AL SO [R] 25 R4 T i A 7 T
2o T A L 2 A 30 DU 2 3 o TR A T I, 20 P i
SEACE AT AL A S T 22 2R AR L TR U
U0 A RENE AR 7 S 22 ZEERE S U o3 B X R AL
R ME AR TR A 7= A Tl e
FHIE E A ANy O vk A 7 S5 22 25 B p , 202 T
H BRI r B aliAL T A2 RE J75m  40 B A
R IR RS, BaT, i RiE , E e
R 110U 125 240 L A AR A0 AR 3] S5 22 I X — T
B B 72 R A5 i o 909% ) i 3 3 [ s Ak 4
() 7 R AL RE M A A5 3] S 22 2 OB %) B v 7 38 1]
PLIKE) 949 !
2.2.1 AYENE

TERE AR & e LA HiF, — R F i 2 4
FEACTEA 1N 22 2R, Cho 5™ ¥E Enterobacter sp.
FMB-1 4055 5% A B e b ds i B s W 5y 4 g/ L

FRURERE , 225597 48 h J5 , S 22 ZF WM B 24 1 7 ik
#| 90% ., Huang %P F| F Klebsiella planticola
CCRC19112 {if 5 B 1 X W e 1 )5 3115 76% ~
84 H) 57 A2 ZF BB | (R X Al 75 AR R A iR
F T TR S A T2 T 200 i e 5 i), REARE S 4 T
TG AN AR AL R T R B i R
1117 ELJ 2573 B A ME BE B, Bt LAHE AR T T Tk
PRI R ™
2.2.2 A 2w JL A

Ieil 7 A 200 A LU 3 e 40 i B AV 2 I TR A
PR/ T AL B TR SRR BE RS
T BRGS0 A WA AL R BY R R T OK P 2
S 1 5 T 20 B e T 12 DAy S A2 20 T ) R 5 ol T
22— MURANREAT BT RT DL S S A [
SEATT ¥k R R O 125 32 AT W R 3R
B SCHREE LI 4 ) AR W] DLR HT 22 [
SE AT RGO T A J7 R AT A0 i [ E e, A
FH T 72 A 200 A= 7 5 A2 2 BB © 80 25 i 0 58 /Y
— KA RS TR R (K310,
it FH 58 BB 5 188 T S 1Bk T 5 A S A TRE B S ) Tl
AU, HEK R IR I8 155 d, IR I A AL R ik
94% , 5742 ZFEHE R A 1 488 kg-dm 1

R3[EE AR S A ZF

Tab.3 Isomaltulose production by immobilized cells

Jrik Btk AR/ % S22 P ERE R FsE 27 30k
WL E. rhapontici NCPPB 1578 75 0.2g-g™!+h'e K2R 8 625 h [63]
P. rubrum CBS574.77 82 1.6 g-g™'-h'" — [61]
P. rubrum CBS574.77 > 90 4.0g-g'-h~'" — [61]
Erwinia sp. D12 50 ~60 — FAEMEL 7 Sk L [64]
Erwinia sp. D12 53 ~59 — T PEAREE 480 h [65]
E. coli 86 — DR 30 d [46]
E. coli 83 ~86 0.4g-g™"-h'" PR 40 d [66]
Klebsiella sp. 1X3 > 87 522. 8 mg-min ' — [60]
E. rhapontici NCPPB 1578 — 140 g-L~"+h~! — [67]
Klebsiella sp. K18 24162.5 — — [53]
S. plymuthica ATCC15928 70 ~81 — EMEOREF 7 d [68]
s SN G A S. plymuthica ATCC15928 >90 16.8 g\m~2+h"! N 42 d [69]
TR S. plymuthica ATCC15928 94 1488 kg-dm 3¢ KW 155 d [62]

—FRARHGE | a FREER UMM T, b FR G R UBRB BT, ¢ FR 85 R LEW LT,

2.3 REFMRENMSIEER
S A7 SRR A 7 B 58 A I R AR
TR RS A I S AR R (AN TR e AL ) 1Y

PERTT SEAT ISR, i 75 57 22 2F i i B, o e
B e F AW A o) A o P ez B4 I U AL
7R, B A o A Ak 95 A EE N-AL A R



416 F ol

GARESE S22 25 M WH I ) 2 PR 1 K A= 6 UE 5 it 15

BT Z AL 450 10 i /0N B 8 R, 32 2 Pl AR A
XA ZALE5 ), L B A R L R, A AR
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100 ~ 130 C Il 5 ~ 13 MPa &S JE 71 K, X5 — 4
LRI PRS2 N7 T v A 2 4l I R AT I LR I TR
SEORE S A SO O L 84% ~ 92% , 111 Y
6% ~10% , HEEME1% ~2% . F B2 B840 )
FIVER — R 8 AL 7 R & W AE 110 ~ 120 C F1 0.5 ~
0.7 MPa &K1 T 1L 50% ~70% 52 2F IR
BRI U 5 5 22 2R MBI, &R 1 h N, 242
ZERARHEEAL R KT 99. 8% , SRR SR B B AR 4
g 00 RN ST SEAT A AR I A, R
T AU 38 G AR K A be dh sl T Ak
R, M TR e B AL R P R M 25, R
() Ni 4 )@ 5012 0 ANAUBEAR T A AR 9 3 1 il
FENI oy S i Ak AR A5 T i PRI, T Ak 2k AR
& JE AL R R B R 1 T A T R R M T
I 14 2 €20 1) 4 v g TR 32 70

3 REZFMIEEELN A

S 22 2 W B Y B0 A N H U T 20 42 90
SEARJE IR RN T JE T R | S S R T
T i A 245 Tl B34 22 107 FH o 2 BEAR A AR B
5 22 2 P MR T LA ) 11 JR XU A R R B A e
P A LA < ORI T AU R T e, FE R
FELAT T, T R A N T & AT IR & &
KAG R T BT 7 5 22 25 B 0 e ol i 7 2 7=
{EAE LSO BT SO0 A P2 I F T2 S 5OR
hnfg e, Horh ISOMALT ST %Y 53 25 24 il 4 1o 7 40
B VB X5 50 A G RE A T () 0
B SRR

fdi FH ISOMALT ST R 55 22 25 il i 2 v] L A 7=
25 PR TOME Je 0o MR, H AR PR R S DA A A A 4
BRI g Tk R SR AR AR AL, EL 2 AH Lb R0
IR | 57 27 25 T 0E I LA VA A AR S I
PR BEAR RN L A o B e 7 R, A A 7R
7% 2 b B A BE 09 2 R b, e R i i A R I
LA B G T RN T AR AT 0N 5 9
B, AL, 527 2R AR R R R 0 OK R AR E , HL
ORI B Y K AR T 29% BT LA AR K
(DR I

ISOMALT LM %4 57 2 2 Hi 4 B 15 v J1 & &7

i3 1 J L o At W 17 5 ) TGk L AL ) LR 1Y
b B, 9 H S ] ISOMALT LM 15 % g ¥ A HoAth ¢
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Research Progress on Physiological Activity and
Biosynthesis of Isomalt

JIN Liqun, SHEN Jidong, LIU Zhigiang”, ZHENG Yuguo
(College of Biotechnology and Bioengineering/National and Local Joint Engineering Research Center for

Biomanufacturing of Chiral Chemicals/Key Laboratory of Bioorganic Synthesis of Zhejiang Province,
Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: Isomaltolose, also known as palatinose, is a reductive disaccharide formed by the «-1,6
glycosidic linkage of one glucose molecule and one fructose molecule. Isomalt (palatinit) can be obtained
by hydrogenating and reducing isomaltulose and is an emerging functional edible sugar alcohol. Isomalt
consists of two stereoisomers, «-D-pyranose glucose-( 1, 6 )-D-sorbitol ( GPS), and «-D-pyranose
glucose-(1,1)-D-mannitol dihydrate ( GPM), forming a white crystalline mixture. Depending on the
ratio of GPS to GPM, isomalt can be classified into four primary products; ISOMALT ST, ISOMALT GS,
ISOMALT DC, and ISOMALT LM. Isomalt is the only disaccharide sugar alcohol entirely derived from
sucrose, with a taste profile resembling sucrose. It exhibits approximately 45% of the sweetness of
sucrose and provides 50% of its calorific value. Notably, isomalt offers advantages such as chemical
stability, non-cariogenic properties, and minimal impact on blood glucose and insulin levels after
consumption, making it a viable and healthy alternative to sucrose. The physiological functions,
industrial manufacturing, and current applications of isomalt were reviewed. The production processes
(biocatalysis and hydrogenation technology ) of isomalt were systematically introduced. The research
progress on the key enzyme sucrose isomerase, involved in isomalt biosynthesis, including its structure,
catalytic mechanism, and molecular modification were elaborated, providing valuable guidance for further

research and industrial-scale production in this field.

Keywords: sweetener; functional sugar alcohol ; isomalt; sucrose isomerase; chemical hydrogenation
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