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Abstract

The indigestible dextrin with high indigestible fraction was prepared by treating the enzyme hydrolysate of
pyrodextrin with ethanol or strongly acidic cation exchange resin(UBK 530). Optimum conditions of ethanol
treatment for preparing the indigestible dextrin from o-amylase and amyloglucosidase treated hydrolysate
were determined based on the indigestible fraction, dietary fiber content, and yield. Ethanol was added 5-fold
by weight to 30%(w/w) enzyme hydrolysate, and the mixture was kept at room temperature for 3 hr. Low
molecular weight saccharides containing glucose and high molecular weight saccharides were separated by
strongly acidic cation exchange resin. While initial enzyme hydrolysate by c-amylase and amyloglucosidase
showed 43.6% of DP1(glucose) and 51.1% of DP4+(maltotetraose and over), the indigestible dextrin collected
to 50% of initial enzyme hydrolysate by treatment of cation exchange resin showed 7.1% of DP1{glucose)
and 91.2% of DP4+(maltotetraose and over). In conclusion, 44.5% of indigestible fraction of initial enzyme
hydrolysate increased to 78.9% after separation of low molecular weight saccharides.
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Table 1. Typical analysis of yellow dextrin and white dextrin
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A YAEZS) A Fel] Table 139 2L BAE
2] WA (AE. Staley Co., USA) ¥ 34 (Cerestar
Co., USA) 9AEZS AMgslgen}, EA o-amylase
(Termamyl 120L.S)$} amylogucosidase(AMG 300L):
NovorHUSAW &8 AM85}91 T, B-amylase(BBA-1500)
+  FinsugarAh(Finland)2] Al F&, A o] A A (Trans-
glucosidase Sy= AmanoAl(Japan)AlF-S AH3lEY =
3, A3 FE(indigestible fraction)} 4] o]
(dietary fiber)®] ¥-AMoll AolMdf{ BME "L
kit(Sigmays AHE-51%3, dXe] IAEAL AR
¥ oA Toyo SA(Advantec, Japan), GF/B, GF/F
(Whatman, UK) ¥ membrane filter(Metricel, Gelman
Sciences, USAYE AH&-3llet. 2], FAIE A8 &
o] &(SK 1B, Akh B Fol& IR (WA 30, 4
FAhE AMEsIRlR, EelpAiEAlE Table 29} e
4L e A ol ILF|FA|(UBK 530,
Mitsubishi Kasei Co., Japan)3 ARS-315e}. Aol H<)
EA & 93 sodiom phosphate®} acetone(Yakuri Co,
Japan) 123 ¥4 o=hE(95% o4, HAd}TAHE
AMg3EH

LY

YxE| HYAETIZ 0|&Bt G4 HISYe| M

A4 F7|(Chemy Stirrer B-100, EYELA, Japan)
2 80~90°Ce] d4-E aubstEA Y H2EJS
40%(wiw)z- 37181 3] 48lA]7) ©RF 1N NaOH

Yellow dextrin V White dextrin 2

Raw material Corn starch Corn starch
Moisture (%) 47 34
Crude ash (%) 0.02 0.10
Crude protein (%) 0.43 0.25
pH (5 g/water 150 g) 40 50
Fluidity (mL) 75 (65 g/water 107 g) 73 (75 g/ water 107 g)
Water solubles (%) 94.0 98.0
Reducing sugar (%) 3.06 2.90
Dextrose Equivalent (D.E.) 5.3 6.5
Amylose content (%) 434 6.67
Indigestible fraction (%) ¥ 50.0 359

DP1 0.78 1.31

DP2 0.49 1.12
Sugar DP3 ND ¥ 203
composition (%) DP4+ 97.83 95.07

Unknown 0.90 047

YPyrodextrin obtained from Cerestar (USA).
DPyrodextrin obtained from A.E.Staley (USA).
Mean of triplicate determination.

“Analyzed by HPLC method.

SAnalyzed with an Aminex Carbohydrate HPX-87C column, 7.8 X 300 mm (flow rate : 0.6 mL/min, column temp.:85°C, RI

detector).
ONot detected.



612 A EA A A 32 WA 3 5 (2000

Table 2. Typical data of strongly acidic cation exchange
resin (UBK 530)" used for separation

Form Gel

Ion type Sodium type

Color and shape Light brown and spherical
Apparent specific gravity (v/L) 805

Moisture (%) 52.0~55.5
Exchangeable capacity (meq/mL) 1.6 Minimum
Particle size difribution (Sggghﬁm“mm |

UCation exchange resin obtained from Mitsubishi Kasei Co.
(Japan)
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Fig. 1. Effect of amount of ethanol added on yield,
indigestible fraction and dietary fiber content of ethanol
precipitate.

(LF: Indigestible fraction, D.F: Dietary fiber content).
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Fig. 2. Effect of treatment time after S times of ethanol
addition by weight on yield, indigestible fraction and
dietary fiber content of ethanol precipitate.

(I. F: Indigestible fraction, D.F: Dietary fiber content).
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Fig. 3. Effect of enzyme hydrolysate concentration before
ethanol addition on yield, indigestible fraction and
dietary fiber content of ethanol precipitate.

(LF: Indigestible fraction, D.F: Dietary fiber content).
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Fig. 4. Separation profile of low molecular weight fraction
from enzyme hydrolysate (28.5%; w/w) of white dextrin
by UBK 530 resin column.
(Space velocity = 0.8).
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Fig. 5. Separation profile of low molecular weight fraction
from enzyme hydrolysate (28.5%; w/w) of white dextrin
by UBK 530 resin column.

(Space velocity = 0.37).
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Fig. 6. Separation profile of low molecular weight fraction
from enzyme hydrolysate (50%; w/w) of white dextrin by
UBK 530 resin column.

(Space velocity = 0.8).
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Fig. 7. Separation profile of low molecular weight fraction
from enzyme hydrolysate (50%; w/w) of white dextrin by
UBK 530 resin column.

(Space velocity = 0.37).
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fraction between initial ' enzyme hydrolysate and
indigestible dextrin prepared by treating with a cation
exchange resin.

(LF: Indigestible fraction).
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