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Figure 1. Chemical structure of alkyl phosphonate salts
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Table 1. Thermal properties of 1-ethyl-3-methylimidazolium salts

Anions T,/°C Tgee / °C
[(MeO)(H)PO,] -86 278
[((EtO)(H)PO,] -79 266
[(i-PrO)(H)PO,] -71 256

[(n-BuO)(H)PO,] =77 259
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Table 2. Kamlet-Taft parameters of 1-ethyl-3-methylimidazolium salts

Anions o B TH
[(MeO)(H)PO,] 0.52 1.00 1.06
[(EtO)(H)PO,] 0.55 1.02 1.02
[(i-PrO)(H)PO,] 0.55 1.03 1.00
[(n-BuO)(H)PO,] 0.56 1.06 0.97
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Figure 2. Viscosity of a series of ionic liquids
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Figure 3. Extraction of polysaccharides from bran with ionic liquids

1) IL/bran mixture 2) After heating 3) Filtrate 4) Precipitate
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Figure 4. Degree of extraction of polysaccharides from bran

with a series of ILs
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Figure 5. Chemical structure of [Comim][H,PO;]
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Table 3. Physico-chemical properties of 1-ethyl-3-methylimidazolium phosphinate

Tonic liquid Tm Tec o B *
[Comim][H,PO,] 17 260 0.52 0.97 1.09
Unit for T, and Ty is °C.
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Figure 7. Extraction of polysaccharides from bran with

[Comim][H,PO,] and [Comim][(MeO)(H)PO,]
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Table 4. Glucose concentration obtained by the hydrolysis of regenerated cellulose

Solvents used for pretreatment Glucose concentration [mg/dL]
[Comim][(MeO)(H)PO;] 36.1
Buffer 19.1
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Table 5. Generated glucose concentration; Effect of pretreatment with ionic liquids

Sample Glucose concentration [mg/dL]

Regenerated cellulose 26.1

Untreated bran 2.31
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Table 6. Relative activity of immobilized cellulase in IL/Water (90/10 [w/w])

Carriers Glucose concentration (mg/dl) Relative activity
Acryl beads 2.3 9.2
Ceramic beads 1.4 5.6
Free (unmodified) 0.25 1.0
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Figure 9. Stability of immobilized cellulase at 25 °C in buffer (o) and
IL/water mixture (0).
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Figure 10. Flowchart of HPILC used in this study
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Figure 12. SEC elution patterns of a series of cellulose and

cellulose/glucose mixtures.
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Figure 13. Relationship between peak areas and the composition of

cellulose/glucose.
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Figure 14. Chemical structure of ILs evaluated here
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Figure 15. Chemical structure of ILs evaluated here

[TEAM)IZ A F 4 NIZ 3 EOKEEEEZH L, KFE/EEOFGITLVEMEREV, £D7
WiwEE o CV MTE CIETHMERISE BT 22 L X#H LYW, 2 THENIX



2,6-dichloroindophenol sodium (DCIP)% F\ T GOD DO 1ME% i L 7=, DCIP XK TlX
O CTRRRIE R % 600nm IR 23, B1FaZi o GEILRIZAR D L \BAIZR D
(X 16), #->T GOD IZ &LV 7V a— ARk S X, 600nm i OWSEENME T35,
DCIP, GOD, D-glucose %4 10mM, 1mM, 100mM & 7% X 5 iAfigSE, UV HlE
725 GOD DEMERHM 21T - 7=,

Bloe

Figure 16. Reaction scheme of DCIP
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