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Abstract; In order to improve the content of linear maltooligosac-
charides with specific degree of polymerization in the enzymatic
hydrolysis products, the effects were investigated including from
the membrane separation, activated carbon adsorption
separation, sephadex column chromatography and ion exchange
resin column chromatography. The results showed that the mem-
activated carbon adsorption separation,

brane separation,

2% jon exchange

sephadex column chromatography and Na' /Ca
resins were all not conducive to continuous batch operation. In
contrast, K ion exchange resins had better effects. Compared

with the initial enzymatic hydrolysate, the proportion of G3~G6
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and G5+ G6 in the permeable solution after separation and purifi-
cation by K' ion exchange resin increased by 39.53% and
8.13% , and the recovery reached 78.11% and 63.89% . respec-
tively. In addition, the purity and recovery of G3~G6 and G5+
G6 in the end product were further improved by using the simula-

ted moving bed with K™ ion exchange resin as fixed phase adsor-
bent. This study can provide a reference for the continuous sepa-
ration and purification of straight malt oligosaccharides in indus-
try.

Keywords: linear maltooligosaccharides; separation and purifica-

tion; membrane separation; ion exchange; simulated moving bed
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L il 5 41 43 B4 A 1 [ i 24
I EHAR
G5+G6 G3~G6 G5+G6 G3~G6 G5-+G6 G3~G6
90 i Tt L 55.46£0.55"  77.08%1.61° —— —— —— ——
B 43 63.274£0.96°  83.27+1.81"  14.0741.72° 8.04+2.34¢ 54.80+3.66¢  51.90+5.23¢
TG P ¢ R B 43 15 68.51+0.88¢  77.78+1.08*  23.524+1.58°  0.914+0.95°  40.85+2.56>  33.37+3.08"
TR A 4y B 84.43+0.73%8  86.09+1.25°  52.22+1.317 11.69+1.62"  59.20+0.68¢  42.94+1.62¢
PR R R 2T 4R B 57.0040.700  78.7140.98" 2.7641.25°  2.1041.27>  18.1241.58*  17.4241.67*
FERUR SRR T 408 75.4720.76°  85.4521.04°  36.071.37¢  10.85%1.35¢  63.521.25°  51.4841.39¢
BRI R 2 M43 8 77.384£0.607  83.3540.91  39.53+1.08°  8.13%1.18¢  78.11+£1.277  63.89+1.88f
T 65 i SRR R R A AE B M 2 S (P<C0.05) 5% — — RN SR .



E#i# 3 FUNDAMENTAL RESEARCH

] TR T B v N 4 S A [R) 4 4 1 L 2 A
FRSRE  T REJE e F 24 B4 22 2 0% SO0 O 4 i 3R B O IR
EHTAER L F R R BRI KM G5~GT7 HAETEBE IR
TSURE 1 1o FL A0 A% B 3k 3 20 P R TG 58 DA R A U2 T A I
W4y F BB/ 4 (I G R G2) |] DL A B 1 0k
PR L A A T S B AT AL . W 2 R AR
[F) 2 3 97 8 €0 3 A %) B TR AN () 5 DA TTT S B G1~G7 AN []
253 B R AT o AELR SRR S IR RS A T v R R
HRER RS AE o3 8 1k R op B 7 AR B R AL TR T 4
A P W L K R R SR R 5 B2 4R A B AR TR
25 BFXHBMEBEHEENIBRIRSN
2.5.1 HNRLE TSR IR 2T AN B NS T AR
B B9 ] 2240 B F R Na® , Hodf G5+G6 il G3~G6 143 B
R DL LA B ) 1R 8 AR o B = b G5+ G6
G3~G6 W LL B 23 5420 T 2.76 Y F1 2.10% . A [0 g &34
%+ 20% . 7] WL AA 7 88 - 32 e 8 AL X B AR 7= 0 0 43
HMRAH T,

2.5.2 FERIETRMMIBH)ZN 28 S 125D )
TG A BB T A B i B O 5 L X G5+ G6 il G3~
G6 1943 B AR L3 1, A0 L) b Tl AV 43 B9 ) Hh G5+
G6 1 G3~G6 1 il 43 3 $2 5 T 36.07 %6 1 10.85% , [\l
W R A3 N 63.52 %6 I 51.48 %6, AT WL, 45 B B T A8 4 W i
M EAR =0 2 B ROR R TR, R RE 2 o AR
THEMBHME FMEEEER T Nam M CaT 5 Ha
T FR SR A T AL 45 A S SR B L B Ca™ 5 04y
RIS EFM T Na©

2.5.3 HRRUES RS MR AL Z My B B R K310 AR
JEBTAE SR LAST T R B HEBILAE F A 3 3 5% BB 22 28 I 3 bk
HEAT Ay B alife LA B AR W 1. Y ERFABUNT mL,
PREBLFI G 1.0 mL/min B, 5 9] b B A WO EE L 2 B
TP G5+G6 it G3~G6 19 Bk 5] 43 31 F o 2 77.38 %6 I
83.35% . [ Wt 43 i 5 3k 78.11 % Fl 63.89 % 43 B SR AL
T4 A0S RS N o 33X AT AR SR IR Ay gk 28 R 0 B AR g
LB K WA 43 A AN 3 B 32 Bk B AR G1~ G7 7T 3l
TEFLBR S 43 T U BUHE BEL 250N A A5 B AR S 1 oA B, i 44 2R

BE 2258 | 2020 £ 7 A | RaSUUH

K310 # B8 LN T G4 Fi1 G5 Z [l . G1~G7 @ o B Big
BBk 73 B 8 43 - Gl ~ G4 B DR i R ZE WIS L2 N B 3l
T G5~ G7 38 b J2 A A% 16 IRl 6 5 106 390 72 £L 42 A1 O i A
BLIED RS 30, T % A A e ) 25 S A G1~G4 F G5~
G7 1 RASr B . 4 T i A A0 0 85 i 256 0L T 4 58 0 ok
J R S BT D0 3 S L 27 20 A0 TROME A R 8 40 F MR R B &
HEERIEH,
2.6 IRFXERBHRS S

XF b bR LRl B4 2 SRR RS A B ik i R
T K310 B i g W B 50 208 % HRR 7 By 47 2 B Al .
Z: 18 1.2.5(5) ik v B AU Sl IR 2514 A 0 4 2 48 38
S0y B At B — A0 B U ONFERE B T — R B i
] 08 AN [ JE 300 Bt T R R R H AR TR
L & B 2 R YT B 4 e R AR G3~ G611 H B
1 1] Wi S 35) 328 7 A ARG G5+ G611 EL 9 1 [ i 2R 56 T B S
FEAR . MR 1 378 s BF, G5+ G6 f L il Al [ i
RIGKR B, B R 84.74% F 84.23% (3= 2), I B
HEFZ LEAR R B BTG A HPAEC-PAD a3 4 & 1 fF
TR O B RUCR BT

MBEIELRS Bl PR 04 40 Bk R R f B L A B SR F O
ER IR BB B A 0 o B A B AR R G, 43 B AR T )
D A A IR B A2 AT 8, @i Ak ) 288 3. $REL
WA AU (GL~GA) 78 (8 35 A vh 1 B 2l 3 B2 55018 . A
SR AL A o R L TR AR B P 5 443 (G5 ~GD
Bl R B A A A . S HEL I AL A A L
AR R G IR Y 4 B T AT AR B AR R R B Bh
BEZ ). Bl IR D) 6 e ] B 48 6 665 A m A2 Bl 1 R
B O P L 2 AN R 4 T O 2 B 5 A 1) A2
Booh AR A B A L T (A R B R 1 A5
G5~GT7 5 GL~G4 4r A3 E A BIK . 1 G1~G4 FEHRIR
A b Bl SR 0 1 I G B 7E B AR ISR B 4R
AR G5+ G6 {1 b ) [l i 3 T & i G3~ G614 L 4
BN W AR B s SR T, A B e B ) E — 2 4
G5~G7 B35k ) 22 88 2l 1) B Mok B B & 7E A b
IR A WA B BUR A W B G5+ G6 1 L ) F 1] i 2

K2 ERNBHRSBAUEHEEZTREE

Table 2 Separation and purification of linear maltooligosaccharides by simulated moving bed
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