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2. FUTUDPOLERENLTH LAY TB X OEHELE SIS 5E (W)

Oligo- and poly saccharide

No derived from starch

Structure

Responsible enzymes (Organisms)

1 Cyclic nigerosylnigerose Glep-(1 = 3)-a-D-Glep-(1 — }

2 Cyclic maltosylmaltose Glep-(1—4)-a-D-Glep-(1— }

3 Isocyclomaltopentaose

Cyclic pentasaccharide
4 containing 1-3, 1-4, and 1-6
linkages

5 Cycloamylose

6 Highly branched cyclic dextrin

7 Highly branched a-glucan

cyclo{— 6)-o0-D-Glcp-(1 — 3)-a-D-Glep-(1 — 6)-0-D-

cyclo{— 6)-a-D-Glcp-(1 = 4)-a-D-Glep-(1 — 6)-0-D-

cyclo{— 6)-0-D-Glcp-(1 —4)-a-D-Glep-(1 = 4)-0-D-
Glep-(1 —4)-a-D-Glep-(1 = 4)-a-D-Glep-(1 — }

cyclo{— 6)-a-D-Glcp-(1 = 3)-a-D-Glep-(1 — 4)-a-D-
Glep-(1—6)-a-D-Glep-(1 = 3)-a-D-Glep-(1—}

cyclo{—4)-a-D-Glep-(1—}n,n=18

Cyclic cluster dextrin, MW = 900

6-a-glucosyl transferase (EC 2.4.1.24, GH 31)
3-a-isomaltosyl transferase (EC 2.4.1.-, GH 31)
(Bacillus globisporus C11)

6-o-maltosyl transferase (GH 13)

(Arthrobacter globiformis)
isocyclomaltooligosaccharide glucanotransferase
(Bacillus circulans AMT)

6-a-glucosyl transferase (EC 2.4.1.24, GH 31)
3-a-isomaltosyl transferase (EC 2.4.1.-, GH 31)
(Bacillus globisporus C11)
4-a-glucanotransferase (EC 2.4.1.25, GH 13)
(Potato)
o-1,4-glucan:a-1,4-glucan-6-glycosyltransferase
(EC 2.4.1.18) (Bacillus stearothermophillus)
a-1,6,-1,4, or -1,3 transferring a-glucosidase

a-glucan containing 1-6 and 1-3 branching points,n = 25  «-1,3, or -1,4 transferring a-amylase

(Paenibacillus sp. PP710)
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J %Omgdgg + OlOK

2. Cyclic nigerosylnigerose DGR, Olx 7V 2 — ¥k
- Fo-14MAE, da-Lo#E, \da- 1,3 fMiEZxRd. 1)
13 6-a-glucosyl transferase, 2) & 3) (& 3-a isomaltosyl transferase
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Va¥rs /) —A (a-D-Glep) ODATH 2. 100H6FT
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ADBERA ) THEB X O TOL 5TV ViZiE, Fv
TORFEL B, o-l3REVFIEL TS, 1O
BRIRAME X, B212/R 9 X 912, Bacillus globisporus
CUDAEETL2MDO N v 27 25 —EOFEAEMIC
o TTFy T rhofHlInsg. £ 73 6-a-glucosyl
transferase 253 TC KNG D 7V 2 — AR IE % o IR T
KD 67183 5 (Step 1). AWK L724 V=L b—
A% H % 3-a-isomaltosyl transferase 23> 4 v <)L b —
AFRILDINMICHEE T B (Step 2) LIk, 29 LTH
U 7= 800 R v 4 05 % 3001250 F e L CBIR4 0 %
BT 5. MFEFEED INETE o2 AL TR,
LTy 7 URBEHETDHSH. K202, 3OBIRKED,
zhzh, ZOERAPH L AwZEZShiiEFEor=—
I RBBERICL>TTy 7oy eofibns. £204
DOBRIRSHEIZ 1 OBERARE L W UFER RIS K - THEK S
ns.
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DAY LEEF (D-enzyme, disproportionation enzyme)
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WX o THEKE Nz, D-enzyme ZHHIART LI 1T~
VA THEOB R AT R L LTELS 55
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B 3228 Thermus aquaticus @ amylomaltase X° Saccharomyces
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20134F Bl

Wdotz., TNITHRE ERFEDOT VT IHEHT 58
LWEERB X OHEEYOFR - B, F3IICETX
EH00HLH. LIL, FrIVEIALF-JHELT
HEFELTWEYOLE I 2 EZ 2L, 77 v 2R
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R ENTBRIZFDIEFIAD—EBICBELZVONH L
Nz,

WRAI304EAS, 2EH DA 5 2 EHIZ T 2T E
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HY, WEALEND B VIZEWENTETI 2 EET
LRABDVHEL RENLD, WFRDEBICIIES L
Motz TOBIZOH, RUEEOREIZLY HLHHE
EERBEN, LI UREDOT VY 7 U REEEOHE
LWEMZRTWS E, FU 7 vy aCimfid 5
FROMBLETE RO N,

(a—< Aokl (EEtEE) oz, 2% Lo
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W] B[R TWS, O kok Lz I IZHEKE
FIZOLBTIE T L200b M.

X 3

1) Hidaka, H. et al.: Agric. Biol. Chem., 52,1181 (1988).

2) Nakakuki, T.: Pure Appl. Chem., 74, 1245 (2002).

3) Taniguchi, H.: In Carbohydrate-Modifying Biocatalysts
(Peter Grunwald, Ed.), p.649, Pan Stanford Publishing,
Singapore (2012).

4) Nakada, T. et al.: Biosci. Biotech.Biochem., 59,2210 (1995).

5) Tsusaki, K. et al.: Biosci. Biotechnol. Biochem., 76, 721
(2012).

17



