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1.1 A 5 BU&E  Agilent 1000Series = R0 AH (5,3% 1L, Alltech ELSD 2000ES 75 % J't HIUS 6 I 4%,
Hypersil NH, # (4. 6 mm x250 mm) , Jish#f: LHE-K (R 60:40) , ik 1 mL/min, #4530 C, it
FEiE 10 pL; Nicolet Nexus FTIR spectrometer {8 L A5 2T /M E1%4Y , Thermo Electron Corparation, >R H
KBr [ F; €[ Bruker 24 H] AV-400 ¥ fG L4 IE (L, LLTMS A AR, D,0 REH, 7F25 ClE;
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AR AIHR BE | IR RIS BT SR AR 2R pH B R, INAE 2 A b A 25 A0 AT T L 45 T I8, s 1 — BB s ]
A RVARZ IR FR R 50 mL. S0 25 90 6 ROV TR A WAE 100 °C K 15 min, #ifE 10 155, B0
(10000g, 15 min) , B F3&#, R HPLC & FiEW P Mal-B-CD .

R E AN TR RV A5 X Mal-B-CD 7= & 2 M, 78 [ 2 H B R AR BT, /305 50
(30 ~80 °C) . BFMIHSE (50 ~300 U/gB-CD) |, Z ZFHEA B-FRRBIAE I EE /R L (4 ~20: 1) | JEY it 4
B(40% ~85% ) . WIWAKZ pH {H (3.5 ~5.5) ML AF[E] (24 ~84 h) X Mal-8-CD F=i=fY52M , i T
S ZE e S0
1.4 MalB-CD 45 Faify BELL FIEMEEid BERGE IEHE Sephadex G-25(1. 2 em x 80 c¢m) 43,
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WA 10 mL/h, 2.5 mL/ AR VR, o B AS B ARR 4H 705 074 5, HRid Bio-gel P2 4
(1.6 em x 120 em ) #E—24lifk. LIAKCHVERER], FiEE R 30 mL/h. FHBLR B2 0 5 4 85 WSO 4 8 1)
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HAE pH =4. 5 BF ik Bl R, RIGREE pH (AR TS = B IF 0 TR, RO fedd pH ER 4. 5.
2.3 mEEEHEE  BEEINEFE AN, Mal-B-CD By R AERE N, Y hnEE A% 250 U/g B-CD i,
7 Bl I AR A S T R B AR A DRI R A R P N L 250 U/g AEL
2.4 JRAERIE e BEEZ RS B-EIMIEEE R LGN, Mal-B-CD (Y77 i W G 0, 7E
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2.6 K RIE A E e B SO AR BRI, Mal-B-CD Y= AN WG . 24 5N I ] A F] 60 h i
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Lha-1,6 SRR HIHEREE H A9 C1 RS H DL a-, HO oy
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80. 60 ~81. 1471 77. 05; BERIE T 1 c4 s Fig.1 Structure of Mal-8-CD
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W, L2 AEIE 25 [0] § 68. 79 Ab. i HEFREE A 1Y C6 fb2407 % § 66. 70 X H B MR EE Co6 fh2a1u
% 8 59.85 KA TERS  IERAMIBESEAE A . 78 "H NMR 3%, #4055 (A ~G), H F1 1 (%9 H1 A1k
2R 8 430k 5.06, 4.94 F15.36, HAREERUN LR 70 101, B3 b 4 Oy S0 B 2 1Y BE R EE R
7:1:1.

£ HMBC 3%, B R IE A ~ G Z M — RN C1 555 4b— 110 H4 F= AR 414 (8 101. 39,
3.58) , i A ~ G ZEIA—H s 3L C4 55— 3R 3EM H1 AR5 104(5 80.79, 5.06) ,
B C1 5 04 M, 1 C4 5 H1 HE, XS5 FAREIRIELL o-1,4 B RAERZ A, Bkt
A B C6 SHEFRIE H (9 HI PP A RE 414 (5 66.70, 4.94 ) |, £ A 19 C6 5 H 19 HI ZAHER, 5 MalB-
CD Z5F9h A-H Z I -1, 6 M52 UAHRF. #RG1E(577.05, 5.36) RIUPHIRIE H Y C4 5
BEFRIE 1Y H1 2AHER), X5 Mal-8-CD 25K ioilsk It H A 1 Z i) iy 8207 XM A, WEBI T & i)
FE 5t Mal-B-CD.
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Enzymatic Synthesis and Identification of
Maltosyl ( @-1—6 ) B-cyclodextrin

CUI Bo'?, JIN Zheng-Yu'"
(1. Key Laboratory of Food Science and Safety, Ministry of Education,
Southern Youngtze University, Wuxi 214036, China;
2. College of Food and Biological Engineering, Shandong Institute of Light Industry, Jinan 250353, China)

Abstract Cyclodextrins are widely used for various purposes and limited because of it's low solubility.
Branched cyclodextrins have attracted more and more attention because of their many advantages such as high-
er solubility in water. In this study a new method for synthesizing maltosyl ( @-1—6) B-cyclodextrin with a high
yield was described. Mal-B-CD was synthesized through the reverse reaction of Bacillus licheniformis pullula-
nase and identified. The factors which affect the formation of maltosyl ( a-1—6) B-cyclodextrin were studied
and the optimum conditions were obtained as follows; 250 U/g B-CD of enzyme amount, molar ratio of maltose
to B-CD 12:1—16: 1, a substrate mass fraction of 80% , the pH of reaction mixture 4.5 , reaction tempera-
ture 70 °C and reaction time 60 h respectively. The product was separated by Sephadex G25 column and fur-
ther purified by Bio-gel P-2 column. Maltosyl ( @-1 —6) B-cyclodextrin was identified by IR, ESI-MS and
NMR. It was proved to be a effective method to synthesize maltosyl ( @-1—6)B-cyclodextrin by using Bacillus
licheniformis pullulanase. The yield of Mal-3-CD was about 56% under the optimal conditions.
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