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[Chromatography in sugar separation]

For separation of sugars with similar structures and also oligosaccharides with different

degrees of polymerization, industrial chromatographic separation is often used.

Typical examples of the chromatographic separation process are shown below.

ORecovery of sucrose from molasses

OSeparation of glucose and fructose

OSeparation of oligosaccharides (trehalose, maltose, malto-oligosaccharide,
fructo-oligosaccharide, etc.)

OSeparation of sugar alcohols (maltitol, mannitol, erythritol, xylitol, sorbitol)

OSeparation of indigestible dextrin, rare sugar (allulose, etc.), inulin (natural
polysaccharide)

For such separation, a continuous chromatographic separation equipment such as a
simulated moving bed system is used, because the production efficiency is low in a
single-column type (batch type) chromatographic separation.

[Example of chromatographic separation process]

The fructose / glucose chromatographic separation process is introduced below.

High fructose corn syrup, which is often used in soft drinks, is produced by converting glucose
into fructose using an enzyme, but the purity of fructose is, as it is, only about 42% (F42).
Fructose purity should be increased to 55% (F55) to achieve the same sweetness as sucrose.
An overview of this process is shown below.
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The manufacturing process of F55 is composed by the following steps:

-enzymatically decomposing the raw material starch to obtain glucose

- isomerizing glucose, followed by purifying and concentrating the solution to obtain F42
-deashing & decolorizing F42 and chromatographic separation of F/G mixture to obtain F90
-mixing F90 with F42 to obtain F55

DIAION UBK grades, uniform particle size ion exchange resins, have been used worldwide for
over 40 years in the most important chromatographic separation process in this process.

© 2020 Mitsubishi Chemical Corporation



[Effect of cross-linkage % and particle size of UBK on separation performance]

- Example of F / G separation -

The figure below shows the effects of the cross-linkage% and particle size of UBK, which is a
uniform particle size resin, on fructose / glucose (F / G) separation performance. Regarding the
separation performance, the lower the cross-linkage%, the higher (6%> 8%), and the smaller
the particle size, the higher (220> 280> 360 um).
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UBK Family, which is a uniform particle size resin, has many grades depending on the targets
and conditions of chromatographic separation. Ca-form , K-form, and Na-form UBK are often
used for chromatographic separation of isomerized sugar, chromatographic purification of beet
sugar, and chromatographic removal of lactose, respectively.

In addition, various grades are available from the viewpoint of the chromatographic separation
performance and system operating. The table below shows typical examples of UBK grades
with different cross- linkage%, particle size, and ionic form.

DIAION UBK Family has many achievements in the world for its stable quality.

Product | Cross- lonic Product | Cross-

Name | linkage Form Name | '"nkege

4 320 N 6 320 K
5 300 K 6 360 K
5 30 K 6 20 Ca
6 220 Na 6 280 Ca
6 280 Na 6 320 Ca
6 320 Na 6 360 Ca
6 360 Na 8 220 Na
6 220 K 8 220 K
6 280 K 8 220 Ca

UBK grades other than the above (with different cross-linkage %, particle size and ionic
form) are also available upon request.
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Name A

DVB | Particle | lonic
(%) Form

Product
Name

UBK510L 4 320 Na UBK532L ¢ 320 K
UBK522V s 300 K UBK532K [ 360 K
UBK522K [R5 360 K UBK535 6 220 Ca
UBK530 6 220 Na UBK535) 6 280 Ca
UBK530)J 6 280 Na UBK535L ¢ 320 Ca
UBK530L 6 320 Na UBK535K [ 360 Ca
UBK530K [ 360 Na UBK550 8 220 Na
UBK532 6 220 K UBK552 8 220 K
UBK532J 6 280 K UBK555 8 220 Ca
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[Affiliates and Distributor]
<Japan, Asia>

<Europe, Africa, Middle East>
<Taiwan, China, SEA>
<China>

<India, Middle East>

<N & S America>

<Others>

Mitsubishi Chemical Corporation

www.diaion.com E-mail: #MCC-HO-DIAION-HP@m-chemical.co.jp

DIAION™ SEPABEADS™ and MCI GEL™ is a registered trademark of Mitsubishi Chemical Corporation.
RELITE™ is a registered trademark of Resindion S.R.L.
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Mitsubishi Chemical Aqua Solutions Co., Ltd. (Tokyo)
WWW.MCas.co.jp E-mail: info@mcas.co.jp

Resindion S.R.L. (Milan)
www.resindion.com E-mail: info@resindion.com

Tai-Young Chemical Co, Ltd. (Kaohsiung)
E-mail: service@diaion.com.tw

Mitsubishi Chemical (China) Co., Ltd (Shanghai)
E-mail: MCCN-DG-MCN_SH_AQUA@mchcgr.com

Mitsubishi Chemical India Pvt. Ltd. (Haryana)
www.mc-india.co.in
E-mail: mcap-mbx-mcc_india_info@mchcgr.com

Itochu Chemicals America Inc. (New York)
www.itochu-ca.com
E-mail: s&ptsales@itochu-ca.com




