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The Hydrophilic and Hydrophobic Nature of Sugars
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1. FLEBIC

BREANTILEERABO CH £ L OH £ 58
BINTEY, £5\5BRTITBUKHE & HAk2
20T HMBIEH B LEZ LIS KBRS T,
—R, OH XX 3<% FHKH) »EEPEE
Bhhsh, &EEROKEEYHC CHEORE
(BEAM) BNEFH LisvidFidie, KBgEFoE
LfoME L OMEFRCKE VT, OH 0% 512
BECIAERNTHHEDOEM L, CH £ZoF 52
BRI TH Y, FRHBS BT v L E B
BThrorH L, BEt=vi v —-KEThHS,
b 2 DOBEENIMBE F 1 HEEERA (ER
L, £BRACALh L SERBREN DL INS
bDOTHS S,

BoHKRS, TWEBMEALA vy L) v

PERETHEHRIL, ThEh, veFr-LtokE

BAMBCE S LEZDR TV 50, ZEMCH
W/ ZEN D D, Bz, H%E p-Glucose (0.7),

p-Galactose (0.4), p-Fructose (1.2), Sucrose (1),
Maltose (0.5), Lactose (0.4) &7c-TkHD,

Glucose, Galactose, Fructose DEAIL L LI b «a
T3, Lactose Tik a X b fEA L hEEVHERAR
T2, A vy ) VOEWERRE X, p-Glucose
(+), N-Acetyl p-glucosamine (+), p-Mannose
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(4+), p-Fructose (&) TH %%, N-Acetyl p-man-
nosamine, 2-Deoxy p-glucose, 3-Methyl p-glucose
rad, MOBIEHRERINVY, Z0oHs
%, D-Glucose DFRIL a FOF Y, F i,
v 75 v D—>THS Con A X+ 586G
D& (KH 5 Con A-Sepharose ~D BT D4
BLERED) 1} a-Methyl p-man (1.10) >a-Methyl p-
glc, p-Man, p-Glc (1.01) >6-Deoxy p-gal (0.99)
>2-Deoxy p-glc, 2-Deoxy p-gal (0.96) > (a, B)-
Methyl p-gal, p-Gal (0. 94) > g-Methyl p-glc (0.93)
DIEELI DD, EECX - THRRCEEIhEZ L
Mbhb,

b X5, BIKBEFEI S TEHMb N
SRS A TRTA, v 7 x—% Con A, K
Mg OW CREA BT 500, FIBRARLALE
FCRBTHHEBAHTH S, KBERPCBT 25
DARMIRRER, % DIRBEHRFHC OV TEARB A
2%, BORCKBRYECRET 5 T — 2 DR
LAE—TH D, LT, BRKBEEFPCOBRE—BE,
RE—BHE, BB oMEEER, CH £k
SEEDBKHIZOWTEEL TR B,

2. BEDKN

2.1. HWoOXKHETL

BOKRCOWTIE, KELHTT2Ho0ELS
BdHbH, £D 12t Stokes & Robinson (1966)9
ko TRIES AW 5 BMKFI€ 7 A4 (Sim-
ple hydration model) C# b, \»& 1 D% Kabayama
& Patterson (1958)7 0 # %z FFizE ST, F.
Franks 59 i X > CRBEIhi\ @ B HEHK
Fne 5 (Specific hydration model) TH %,
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EffiKfe 7, KM UCES FoLBEEMC .S
SE, o THEBROBERIREL L OTHILKMN
LIKDOEXERTHIETTHHTEL LT5E2
FHThHb, ZOEFATRAMEY (1) RATEDLL,
BoF (S) O nfEOKMY A 2L, OFRSE,
EPLBE—DSPEERK TEHE D EEEL TV 5,
(1)X7ix, OH EoANREOHEIFRIIERI
nTwizv, LrLERTY, K& ziX, Glucose
¥ X OF Sucrose DKBR D BB LRI ¢ O ERIEIL,

K-
Si—l+HZO -~ Si; (i:ly 2) ceey n) ( 1 )

(1) RethFh#EYcK, nofli (Glucose:
K=0.786, n=6; Sucrose: K=0.994, n=11) #»1{{
ALTEEIN L, RBERZET, BDTIV
—HETRTO, (¢ IBFROBBRELLOThEE
bT12oDRF2—2THH, k& XKBRPD
KOEBE a, & ORC ¢=—(55.5/m,) Ina; DBY
RO TS, 22 Tm IBEOEERTNVEEY
ZbT,) ZoEFAME, KOKEEEGHEA
Sucrose FRIMZ X - THEMT B L5 T~V AR
PADHPHRERY L —H L TE b, BOKRIRRE
BRIV EBRCEL 2 TWB LB, D
FNEZREZNE, & z2iE fpglucose DS, KA
BILE S 7 — RBD equatorial FACIEN - %
EByDEEZBND, LL, BOKBRIXIZO
ETNERBRLEVCER YR THELH 5,

—7, F.Franks 5% (3, SEIIAERNK
MeFA B L, Z0EFAL, o OH X

(a)

Specific hydration of a monosaccharide. (a)
A plane of the tridymite water structure in-
volving equatorial OH groups of 3-D-glucose
[From Tait et al. (Ref. 8): J. Solution Chem., 1,
131 (1972)] (b) A side view of the tridymite
structure [From Suggett (Ref. 10): J. Solu-
tion Chem., 5, 33 (1976)]

(b)
B 1

DORFIKD bV =4 D ORF DM
EEBrHETHEE (Jok 21E Cl Bo equatorial
OH (eq.OH) E» L 5TH %), “hbo OH #ix
BB RECKRIL, BaFozbbicry o=
1 MEELF - KRB AIIUR EN S LT 5E2 K
ThH (1), oW, BKEKE r—R, BE
B85 % F WA RT O, BE = v 21— (AHE)
LBF = v b e — (TASE) OMBOKR, BEE
=% ¥ — (AGE) 23¥ v TR WMlEYR & BT
B, 5E->T AGE RIEBEE a 12 LD 2 20KR
EFADOLBVEKBRCKBT S DTk &
L, BIOBENLLORF 1T 12, & ziX, B
=—F, BEBIVELOEY £ Frx o bE®
DIKBIN D\ TET - I EB AR BT 2 R#T O
ELERE ov, BEEK ¢,(=0sv/0T), EME o
(=—a¢gy/oP) Ie X DRIEM TR THD (F1), #

# 1 Limiting Volumetric Properties of Cyclic Ethers and Carbohydrates in Solution at 5 and 25°C
v Be 104k
cm3-mole ! cm’-mole~i-deg~! cm?3-mole~i-bar !
Mol. wt. 5°C 25°C 15°C 5°C 25°C
THFA 102 92.4 93.8 0.07 —22.7 + 4.4
THPA 116 106.8 108.1 0.065 —~28.6 — 2.0
Ribose (a 8) 150 93 95.3 0.115 —-33.5 —13.0
Glucose («a B) 180 109.5 111.9 0.120 —38.8 —16.0
Galactose (« B) 180 107.7 110.7 0.150 — —
Mannose (a 8) 180 109. 2 — — — —
a-Methyl glucoside 194 130.9 133.2 0.115 -35.3 —13.0
B-Methyl glucoside 194 134.6 135.5 0.045 -29.2 — 5.9
«a-Methyl galactoside 194 130.8 - — — —
B-Methyl galactoside 194 132.8 - — — —

THFA: Tetrahydrofurfuryl alcohol
THPA: Tetrahydropyran-2-carbinol

[From F. Franks et al., (Ref. 11): J. Solution Chem., 1, 3 (1972)]
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5iY, (1) Tetrahydrofurfuryl alcohol (THFA) &
Ribose, Tetrahydropyran- 2-carbinol (THPA) ¢&
Hexose (Glucose, Galactose, Mannose) D ¢y D H.
Bhb, chboED OH £0 ¢y T 5551t
R migpunZ &, (2) B-Methyl glycosides
v (IHY T B a-glycosides DEN L HhKEVLT &,
(3) OH %, #iz eq OH £DHE AR X » T, ¢k
DI DPILIBT Tl wiEHL, ThoDE#
PREOEERNKMET N CERTALDO LML
7o BE, eq.OH NAKOBFEEOFIFE-L D
ByidEh, KoBEI HANCLELTIIT,
OH % & b bit eq.OH £ D ¢y &5+ 5 F 5N E
{IeBZ ERBRHCTFHEIND, ¥, BEKLS
<, DBEIBOKESD, BEEENMELS, BEOH
KBTI TRARR (4.) 3 LOEMR (g) H2 &
BN E W EE 2 B BiE, THFA X 9 % Ribose
», ¥ THPA X b3 Glucose, Galactose @ ¢,
IO g L DN XL T TB T ELVHBETE
%, Bz, eq. OCH; # % F> f-Methyl Glycosides
D ¢y BHEYBTE a B gy L KENZE (A
L, BEEHEOBEVG KBRS OB LEENARET
ML FEHINAZ ETHD, LML, MLEFTL
Th»TC, BEEBETFLELTHALRT W5 Ribose
D ¢o HEEEREN D Galactose DFh L Dasie b
INEL T 5T\ B T LR, a- & B-Methyl glucosi-
des D ¢x DRKZINTFREIIHT/LH>TDBZ &
RERFHTA LR TERVIOREDLI S, &
D X3 AKRE TR LTERIEEBbhs Zh
BT — & HRKE T VERE DT HIC3E
bic\, Zoffl, "O-NMR &, FELF® B
T57 -2 3RBEHKMEFVERESTH DT
iL7c\vs, Harvey 512 43, BEEOKE I OK—7 1
a2 — AR BT D NMR A< 2 b ARE G
PLTBZ Enb, ZOKMEFACH L TRESE
HRLTWA, UED XS5, BOKMBIIEER
FRME LT%, Bido X 5, AHE & TASE ©
R X - T AGE 12 KFmx U TRUR Tk ig\ 23,
AHE ¥ TASE 2 LEEDOKFBI OV TEET S Z &
WERTHS,
2.2. FEAKBEROBNFABREARK
BSFRBFIBEE AT (XBRROBAAREL L 0T
heRETHET, FBEBBRP CORE B,
BE—RE, BEBEOREfFRC OV TESER
BE#REY 525, AJF X, BECHSIBN¥E] OF
b (MY i) DEBEMCREEGCHES Th AT 25
ERBTHR TV S0%2RTET, (2) AL -T

_3_
Lxbhb, 22T, 3RS i oA, TR

AJE= AT i — AT hix (I: Ideal)
=Zn; J;—J) —Zn; JI-T) (2)
=2Zn (.Tl_jll)

G105z bh-BE (FA5KRX) BT 5HH
SErE (G]/on), Tk, BECOWTRMBEE
D, BHRIECOWTIERASRC KT 2%E GEEN
55 E) HRELCHBEE Xi=1) ofs=E
L&, T aBEREORS 1 0 X st aEs
NEERbT, (2) Rf-T, BF1 1 2L
DT Gi_G}:RTlnTi (i O i1 OTEERE) &
BIF 5L, ThXbko 3 >OERIEGRD,

AGE=RTZnjlny;
ASE= — (3AGE/3T) (3)
AHE=AGE—T (5AGE/3T)

¥h, HROOBRHESEALR T (4) Rick
’)VC%“X)_B*LZ)Q

J¥=(6AJE/om;)
=5 -7 (4)

E, 1 PRI R CBBEERE ¢ (pi=4
+RT¢InX;, & 2T g 3RS 1 DILFERT v oy
V) hBELRB, EzE, K (=1 ELIEER
B (=2) D2HHROBE, nid¢ XEHRITAH
(5)=h 5, ¥ 7y 11, Gibbs — Duhem D& [((6)
Al B bh5,

lnh: (¢—}(1) h'lxl (5)
dln]’z: _TI dlnh ( 6 )
2

BEERE ¢ ORIEBECIIVA WA HEND B
2, B2, 3ERTEIRLY ©F — 2 (1 EEHEK
Blrlo-TBbhtdboThHh, EELDOF —
210 3BBEC L5 KEKEORENLBLL
12D TH B,

T, BHRKCOWTD AJE R JF 0oF — 2134
s\, EIES D o Glucose, Galactose, Mannose
OV TORERB s R TH - T, B
DKFCDOCTEBLEIL IV EE2530TH
Ho = ZTiY, Glucose KFB#K (1kg H,O, m =1
Glucose) w2V TOFROAZTRTH (K2, 3),
Galactose & Mannose 3R CHEA%ERT, =
o3 oo dtALTWAZ Lz, (1) AHE
>TASE>(0 T, AHE & TASE o#Fc X b AGE it
ERICHVEDERZTRL, (2) %< OBRAMEE
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] 2 Excess thermodynamic quantities for
aqueous D-glucose solutions at 25°C. [From
K. Miyajima et al., (Ref. 13): Bull. Chem.
Soc. Jpm., 56, 1620 (1983)]

cal mol™

0 0.5 1.0 1.5 2.0
m/mol kg™

3 Excess partial molar free energy, enthalpy
and entropy of water in aqueous D-glucose
solutions at 25°C. [From K. Miyajima et al.,
(Ref. 13): Bull. Chem. Soc. Jpn., 56,
1620 (1983)]

BEITHBH IO, BEDAGE =V a2 rE—
%A (AHE| > |TASE|) THB, o X 5, K
DFEF= 2L E-RU=v + rE—3ICADE
BRLTWSDZ Epb, AHE & ASE 23t IE ol
& EBOE, B FRIOMEAEER KN X » Tk
WIZED bR DIl EEZ BRI, Fhut oK
FLIHESFROMEEFER S BRI Z & 2Bk
LTWw5, —F, R3nbbhb X5k, Ko
iz H¥<TSE<0 &7 1, Glucose DKFIZ L »T
KA Glucose B & & HiclmT 5 L &HRL

BY¥4EE - F495
0
T
X
[
€ —osl gal
F:
v man
O
< —1.0F
1%
glc
—1.5F |
0 05 1.0 1.5 2.0

m/mol kg™

B4 Excess partial molar entropy of water (S5)
in aqueous D-glucose, D-mannose and D-
galactose solutions at 25°C. [From K. Miya-
jimaet al., (Ref. 13): Bull. Chem. Soc. Jpn., 56.
1620 (1983)]

Tw5, BESIbre, SEolins (M4),
K& F B RE 7 o F 5l A Glucose >>Manose
>Galactose £7chZ EHIRL, $H2FrOWTik
BRENKMEFABLTFRINDLFFIE—H LI
EEREWLTV5, By, Glucose, Galactose
%% 0f Mannose @ eq.OH 2D Hix 1:078:0.71
THHH, b UHRRIKNA eq.OH & X » T{RE
haochhii, ST OFFiL Gle<Gal<Man &
A ENFHEINRENLTHD, LEL, Glc &
Gal - Man O£ K&\ 25, Gal & Man O£l
BH/NE<, eq OHEDOH ORI LT, £ CLER
EofrEr L 2 EEOWER L BRI UL, Lk
ROFFINEBRAKTE FACHK TS b D L Ei%E
5z L T& 7\, Taylor & Rowlinson!® |1,
Glc ¥ X O sucrose (suc) DR Citdtic HE<0
po (GHY/6T) K0 THBHZ &b, BHFOED
DOKBENBEOKBEL Y IBMEETHEHC
L, ¥72Glc & Suc OHELLEIED EH H DK
BENIVRETHAILEETBE LTS, 2hb
DESFR T — £ IR RN 7L LG5 T
BHDEEZTIVWTHAS,
2.3. ofcHiEs SECHEGFOLR

EELIXY, BOKMCEET2ERYFIC#ED D
7z, a-Methyl p-glucose & $-Methyl p-glucose D
EEFRCET LB L EHE V; LBE 0.0lm
75 0.2m ¥ COF/RBLHRE 1. ¥ RIE LHEK L,
EHEOW o s/ 2 ) —ofER XX, V; (20
°C) oW T o 73 132.92 c®mol L izxd L, B ik
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+2 o ¥ XUV B-Methyl D-glucoside DK%
K 5 ERERE (20°0)

BE (m) « s
0.01 1. 00019 1.00020
0.02 1. 00039 1.00040
0.03 1. 00058 1.00060
0.04 1.00079 1.00080
0.05 1. 00098 1.00100
0.06 1.00118 1.00120
0.07 1.00138 1.00140
0.08 1.00158 1.00160
0.09 1.00177 1.00180
0.10 1.00197 1. 00201
0.20 1. 00395 1. 00403

[BEF (IR14) : REL TAFRUELS

SRR FUEL RS Bl

134.6cm’mol~! T g A HEBRLKAKEL, FE2
RT L, 12T h BOHFHBKEIVERTRL
oo ThB2O08RY, FBREKET LD
LFRINBHZ ETHAB,
2.4, ¥

DERR LT — 2%, B Cl D eq.OH #
DI LE - TRES F LB LICHFRRKF, B
PV U= rBEOUBAEE b, BELRKIRL
BRENRDZ ERFRBRLT5, UL, KR
ETNEBRPKNET AVRLT LIREDOLD &
AT LB L, MEREE O HRK OB —
Al EHRfgTEnTES,

3. WEOBEAM

3.1. BXkHEOEHR

BHiIERAHEOo CHE L OHEL BRI TV
A0, —BECik OH Zic &5 Bk EER
B THD, LirL, BB X 5L BAKY
BEoMEFERET28¥ENT — 213 L,
CBARMHREERORS R, £ 0BE, BD

8-D-gic B-D-gal

_5_

BRENAEBEREIVE T X2 - LOoKEBECE-
TRBRT 50, OB, BOBUKEIHAN X
EFRFIEREE DT, L& ziX, p-Fra—
AL DHF I —ADOHEZDEILC, D CH, XDfF
HE 7B DERL, D-7 A7 b —RADEH AT
220D CHy ZDBUKMIESL D EEZLNRT
WABRID i q-AFA DTV Y NDavhFA
V) VARKTAREEN D <V — AL bh#\T
LB Y BAEOBFANBRICE S DO TH B,
— RO BUK S BB AES AT (OH EOHE)
X THRDBNBD, HED2 VRA—Y gV
LB LR I-TELIBIBINSZ E23D5B,
LxiEvrzeFE ALY vOBRPMILCH £ BT
X o THBWBUKEEZRL, O DBKEY
BB AR, Wb sUELEMYTHRT 5,
2T CH Eio &S < BktEixB§gEo OH o
BAKMKMOEELZ T Hicd, TLrhvDriT
BRE YR v, BEHL, CHEIZKAY
N ARFIBROPIEB IR T WA EEL NS, B
OBAMMN, FOCHEL L7 DKEDOEMT X
S>TRBETA0LTHIE, EBOBAEORI X
FhZhOKMBRORERCKETHZ LiITich,
BIfT TR~ X 5, BEOKMBL s BABETH
5h, —IbOks#E LT Cl B eq.OH Hick3E
A LK D FRITEICARES L BRI S
naicd, eq OH £ & & KARIT K E
SDOREITHEEXTIWTHAD, FhiK,
Cl MoBEDEE, eq.OH £14\ 3¢ CH &£
AN I DK~NOBHOEFEILBEEAMI/INZ LD
Tlweith, AL, BEOBKEEL OH X0 74E
B (Eofl) cKFL, LEZER5Y TiRh
FHRCBHAKELS AT HZ EXNFHEEINDA, Th
TERBOEBRER L —FT D OKBRFDO Y £—2
Wi hDEIET7 7 7 —ARTHEET D). —7,
PECEEOBUKE IBEBEEREOBE AL
T, EEARKEOREYZTHTHS Y, BREMOD
AR L - T, CH #23H ¥ o3 @ is 5 A

x-D-man B-D-rib

5 Cooperative hydration of equatorial OH groups in monosaccharide molecules.
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EREh> 5L, Mz TEEREDKFIREOMEE
R X > THTLtks LTOAKFIBROLELE LE
EXhH06THs, BE, BiRLO X, ¥ED
BEREDOEEEKES RS IV <L FFEA Y vDK
MEOEABKFEROMELEID, o (1-4) K
B A X - THEET 5 Glucose BAERDOIEH
B KFBRMEEER (O FRARREEIER) OF
BB RBELT\5, ¥, BRENE kDL, &
SFEIOETRKT GERFRN T RIZKFRAE L
TEAY) & & v EBIBiAR - CH ZOoBEH &Y
BRI IBIN S Z EATHEINS, UT, EoO
Bk BBCETS L Bbh 3 ERT — 2% |
ROEZ TR - TEELTHL S,
3.2 XKTEHELAEFER PS4 ILRADBKY
BEOBER

COBRE, KTEELAEFFA I VP LILEE
BT+ A5 vKBK (2HSROKEHR) &&
RER, FFEAT VEER—BORBERS & 2T
Ihb, —RCIBELDRIL 2 DDOREI B D IL
Do D 1 DIIKEEXRE 0TI BET HHR T
HY, WE1IOIBREELRBHEDTFLOMEEFRAT
Hb, BEITHBBEOBRRMKMC X > TKOB
BB L RETHEELZBRTW3,) Lrl, &
o2 00BN MT D 2 L —BANCIIRATEE
THBRY), fokziX, KOBEYTHD5ILBES
Fix, BUKEREY AT 5 DD RO = F v
F—B/PNELTBHELEDCBABAR (714 2S—
) SEHT 52, FERCAELOHEERY
BWDHZ LD, o THRBROBIEN T
A=Z XL OPHROFHERMTELDTHD
n, —fc= v b e e —FFlicES < RBEH R
BUKEREER OB RTIDEELTIWTH

BYWFEREE - B49%

55,

2T, BAKMBED L2 DRI AEAD
BffoBH= X V¥ —Fk (AG)) X, ¥ restd
HREIBBICHE BB OV TR BERERRET X
> TR (7) 2569, MRPEFREOBEC L - T
X (8) hHHELL®, AG OBEKREMEND
AH® %, &k\TAS" % (AH —AG)) /T & X - THE
Bli, & (7) ©Cg, CWiIFhFHRBEAKERE
DB IOKCHTHEME, X (8) DK, ik
Kby VHNOSERER, K, 375 vO5F 55
VIR OZDER T AR O S EER Y EH T,

AG;=—RTIn(Cg/Cw) (7)
AG!=—-RTIn(K,,/K;.) (8)

XTC, F¥RA+F v A ThH5 Sephadex G-10,
G-15, G-25 (XfzEksD 7 v 2 — ABRERE (C) 7
ThTEN59%, 4B BLO2TH B, ZhbD
FARANDOBKERE (7 /Xv+Eyv (AB)®, o
AFALT I TSN vEy (DMAB)Y, FFon
WtV YA ~w— (SDS)®, -7 Hh ) —
) DEREGIKEKTHERIDIKREL, £
DRFF IV 2 - ARBEBE L LI TS (R
3)e FDT EIX, FHALT VEBEOHME L
WCIERRAR 77 F RO KFRRE AR X 2 Bk
HEY, BE—FT A7 VEIOHEFERIEEX
hBaZ e mBT5, ChODBEHEOKMD
Sephadex G-10 "DOBTD = R LF -5 2 — &
(25°C) 13, AB O%& AG;=—2.2kcal/mol, AH’
=7.3kcal/mol, AS°’=32e.u., SDS D4 AG =
—2.0kcal/mol, AH°=3.2kcal/mol, AS°=17.5
eu, -7 2 7 —roBE& AG=—1. 6 kcal/mol,
AH =3.4kcal/mol, AS°=16.9eu. THH, Zh

#F 3 Solubility of azobenzene and dimethylaminoazobenzene in swollen Sephadex gels as a function of dex-

tran-chain concentration (C;) and temperature??.

AB (mg/100 ml H,0)

DMAB (mg/100 ml H,0)

Sephadex Ct
(grade)  (8/100m  p5oc 3¢ 3mC  40°C 20°C 40°C
G-10 59.3 3.9 487 541  72.8 11.88 18.69
G-15 41.0 71 104 112 157 2.09 4.15
G-25 27.1 1.5 2.2 2.7 2.8 0.29 0.50
G-50 9.5 1.3 1.5 1.8 1.9 0.14 0.17
G-100 5.6 1.2 1.4 1.1 1.4 0.13 0.18
G-200 3.9 1.3 1.4 1.2 1.4 0.14 0.14
H,0 1.3 1.4 1.2 1.4 0.14 0.14

(##) AB ¥ X 0° DMAB DKicx3 2 B#E - i Sephadex G-200 x5 Fh S gL v
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LOBITHBEBICHEE—FT + A b5 vEBIDOBKMEHE
B BEELTWBZ E2RELTWS, ERED
BAKUBE L Y EOHEFRIEERYR A A v
(NaCD?2® nfFET THO LI, BEKBES ST
(NaSCN, CH,;O0H, RFE) X > TEAF1ILH
KT B0, THIXBEAKEHAEFERCHT5EY
2939 OILF LICHETHD, (BEMTELR K
DFETAT A A= 7RI BN 5,)
3.3. BAKHBREOKBRECHT ZEOILFELD
2

Sephadex G-10, G-15 k5 FF A+ 5 voit
BESR L BT h o, Thb &ERBED
BEKBBEA~DA 7 2 7 — VIERE R BIE LI, &
4RT ISR WThOEL =2+ r e —FHlicE
SLIEDORBHEHREL R TN, AG=—(0~0.5)
kecal/mol, AH°=0.8 kcal/mol, AS°=3.0e.u. T,
Sephadex G-10 ® AG;=—1.6cal/mol, AH*=3.4
kcal/mol, AS°=16.9eu. CHE LT, TOE T

— 7 —

#F 4 Effect of Temperature on the Solubility ® of
Octanol in Concentrated Sugar Solutions??

Solvent? 25°C 40°C
0 % Sugar 0.138 0.140
50% Glucose 0.134 0.145
50% Maltose 0.213 0.287
50% Maltotriose 0.314 0.388
409% Dextran‘ 0.212 0.320

?Units, mg-g—! H,O. %All the solvents were
prepared in 2M NaCl. <A dextran solution of 40%
rather than 50% was used because of the extreme-
ly high viscosity of a 50% solution.

NE, BELL, YAHFTREBLL>TTFFA
bT VBN RAT OREL EICEET 20T
Sh, KERPCHE L OB FoBARA L DR
BB ldThHA LS, Tho, HBHEBHES,

Glucose < Maltose < Maltotriose & 7 5 D%, Glucose

st Octanol st Benzene Rib
Rib ,
-
4 r / 4 S
—l""
™ o~
q‘ o é\\OA\A XYI o { )
I x 3 b \ ° ° x 3. /
2 n B———0oMan » ./' aXyl
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#F* 5 Transfer free energy® of naphthalene and biphenyl from water to the sugar
solutions?®
Naphthalene Biphenyl

Sugar (mol dm~3)

10°C 25°C 10°C 25°C
p-Glucose (3.0) 81 -3 182 =()
p-Galactose (1.6) —92 —118 —29 -T2
p-Mannose (3.0) —-76  —135 —124 —172
Dp-Arabinose (2.7) —120 —152 —162 —178
p-Xylose (3.6) —144  —157 —-205 —215
p-Ribose (3.5) —439 —526 —530 —612

a) cal mol—L.

BEM OIFGRAKMBREEERA»ZO—RHTH S
tEZ2LR3,

M6iknAt2z s, —ABIOEEFEERILAED
KB 5 A EBEOFBEDRA R LICH D
THhH2, BRIV LY, ribose &R < o> Hijgs
BTRT7 AF A UTADRBEDRY R T
DXL, TEBENEL o0 BV FEKRRIEK
Rixt LTIV EDOHRERTZ L THD, 20D
FRERIRE L RILKE L oBEBENTHEFROERYE
B TRBTELOTHBHRE, K (9) 1nHEE
LEF 72V Vv BIOET 2 = LDOKSBEERA
DBTD AG, TR LTcDBRES THDH, (ZZTf
BRI BT B RILKEOTHEERE.)

AG{=RTInf (9)

AG; DBREKEH®I S5 X 5, BEOIEDKE
BHFRI=vir—FFlicl-oThbIhsbZ
Ebnb, i, TOBEITALITEFANY V
DIV a— ARSI ) OIRBHEBHRIZ, BEEED
Hhne & HTHEB I, FREROIEDLBESHE
D K %l i, Gle<Gal<(Man. Ara. Xyl) <Rib;
Glc<Maltose < Maltotriose TH - o, JRILKFED
BREOHENN 2 THEITFLOBARLIDbD LR
BT BHEET7 = = — 1T 54 ER IR
0.286 M~!, Ara: 0.113M-1, Xyl: 0.110 M-,
Man: 0.094 M-1, Gal: 0.082M~!, Glc: 0 LEH+E X
iz,
3.4, KagbicsETsEERYZXFL L (PG)
OHEER

IREFETOERND, BUKEBEEDOKL LEBR
OB B, BB VIIBBRRNORVCBRE,
EE UTELBREOBUKMHEEFRCE S D
LS hic, BLBKMYEOMAEERA2 T

LSBT A1, T2 TIIEBOKLLHEY AF L
v rn (PG ¥ 1) ~OHRIEOWTER - EE
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Fuc< (Ara, Xyl) <Rib<dRib<Fru ¥ I ¥ Glc<
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DOFEETTHW c3FDdOLIh B & E—HT 5,
ZORD AG; FERROHE (K (8)) wE-T
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Ko PG 7 A~ EMTOHELEE (K 35 F
SHWBHRIEESS B NZ T, B (S) & Bio-
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%z, ThiekX (10) TERTZLnNTES,

S+G=SG (10)
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_9_

*6 K,, of Monosaccharides and Maltodextrins for Polystyrene Gel in Water and Salt Solutions at 25°C?3®

Monosaccharide H,0 2M NaCl 4M NaCl 2M NaSCN 2M LiSCN
Galactose 0.55 0.61 0.67 0.54 0.51
Glucose 0.56 0.62 0.69 0.54 0.52
Fructose 0.62 0.67 — — —
Mannose 0.62 0.68 0.74 0.57 0.55
Fucose 0.90 1.33 2.00 — —
Arabinose 0.68 0.74 0.80 0.60 0.60
Xylose 0.68 0.74 0.80 0.58 0.57
Ribose 0.75 0.88 1.07 0.74 0.63
Deoxyribose 1.07 1.47 — — 0.82
Maltodextrin H,0 0. 1M Nacl 2M Nacl 2M LiSCN
Glucose (G;) 0.55 0.55 0.62 0.52
Maltose (G,) 0.67 0.67 0.85 0.52
Maltotriose (Gs) 0.91 0.94 1.33 0.50
Maltotetraose (G,) 1.01 — — —
Maltopentaose (G;) 1.45 — 3.04 0.52
Maltohexaose (Gg) 1.85 — — —

2Units of K,, {mol-1-! solvent)-(mol-1-! gel)~!.

T, [G]H[SG]=[G,] L oRZE A1 b D
LBE) THHEMD, [SGlIZKD X 5 1EIT 5,
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__[S] (_Ky[Go]
Kav_—m ('#ad[sj_"_l) (13)
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7 Correlation between the polystyrene affinity
and AG; (H,0/BuOH) for monosaccharides.36)
d (AG)) refers to the transfer free energy for
transfer of sugars from water to n-butanol
relative to that of galactose, i. e., § (AG,) =AG;
of sugars —AG; of galactose.
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xyloside ® PG ~DREBEDOBNFH T 2 — &%
RLIbDTHB, a, B LICHEBHTHBH,
|AHz| < ITAS;| TH Y, ThbOMEER FEE
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B, THHEZEIALILTHS, RO Lo, B
o PG BHFE, In[(K,,—K)/K;], & Index A
DOREICILIBITERBRERITS (K8), L
nL, %10, 1IKABRA X 51, BRPBT5
vk A=Y g VOEBHENB A FAEREES 2
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37 Thermodynamic parameters for sugar—Bio-Beads interaction (20°C)

Sugar K., AGy; (cal/mole) AH;; (cal/mole) TAS:; (cal/mole)
B-Methyl xyloside 3.63 —3350 —1640 1710
a-Methyl xyloside 4.80 —3540 —1420 2120
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* 8 K,, of Methylglycosides, Deoxysugars, Glucodisaccharides for Bio-Beads
SM-4 in Aqueous Solvents at 25°C*40
Sugar 2M NaCl H,0 50% Methanol
3-0-Methyl-D-glucose 1.94 0.97 0.49
Methyl-g-D-galactoside 2.05 1.02 0.55
Methyl-a-D-galactoside 2.17 1.25 0.54
Methyl-g-D-glucoside 2.61 1.38 0.55
Methyl-a-D-glucoside 2.98 1.45 0.55
Methyl-3-D-mannoside 4.31 2.32 0.63
Methyl-a-D-mannoside 10. 59 4.56 0.67
Methyl-8-D-xyloside 6.55 3.58 0.60
Methyl-a-D-xyloside 10. 59 4.76 0.66
Methyl-B-D-arabinoside 6.87 3.95 0.57
2-Deoxy-D-galactose 1.23 0.82 0.52
2-Deoxy-D-galucose 1.27 0.86 0.52
6-Deoxy-D-galactose 1. 86 0.95 0.55
2-Deoxy-D-ribose 1.75 1.12 0.57
Kojibiose (a-1,2)° 0. 80 0.66 0.32
Cellobiose (8-1,4)? 0.85 0.66 0.31
Maltose (a-1,4)? 0.87 0.66 0.33
Trehalose (a, a-1,1)% 0.89 0.68 0.34
Gentiobiose (5-1,6)? 0.91 0.68 0.36
Isomaltose (a-1,6)° 0.96 0.73 0.41
Laminaribiose (-1, 3)® 1.32 0.84 0.42

eUnits of K,,: (mol-1-! solvent)-(mol-1-! gel) ~!. *The type of glucosidic linkages

involved.

#&9 K,, of Heterodisaccharides for Bio-Beads SM-4 in Aqueous

Solvents at 25°C40

Sugar 2M NaCl H,0
Melibiose [a-D-Gal-(1—6)-D-Glc]? 0.69 0.60
Lactose [8-D-Gal- (1—4)-D-Glc]2 0.69 0.61
Epicellobiose [5-D-Gal-(1—+4)-D-Man]2 0.85 —

Turanose [«-D-Gal-(1—3)-D-Fru/? 0.91 0.69
Palatinose [a-D-Gal-(1—6)-D-Fru/? 1.10 0.73
Saccharose [8-Frus(2—1)-a-D-Glc]? 1.50 0.95

aThe type of glucosidic linkages involved.
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#10 The Water Accessible Surface Area (A?) and the CH Index of Methylglycosides?®

. Hydrophobic Hydrophilic Surface CH
Glycosides Surtace® Surface? of 0-1¢ Index K2,
Methyl-8-D-galactoside 165.1 193.3 15.2 0. 854 2.05
Methyl-a-D-galactoside 158.9 191.8 6.5 0.828 2.17
Methyl-8-D-glucoside 160. 3 191.0 10.8 0.839 2.61
Methyl-a-D-glucoside 168. 4 199.0 8.1 0. 846 2.98
Methyl-3-D-mannoside — — — — 4.31
Methyl-8-D-xyloside 166.7 153.7 11.9 1.084 6.55
Methyl-8-D-arabinoside 161.8 148.0 7.6 1.093 6.87
Methyl-a-D-xyloside 149.9 161.1 8.6 0.930 10.59
Methyl-a-D-mannoside 166.7 189.3 9.7 0. 880 10.59

#The accessible surface area of CH, CH, and CH; groups. ?The accessible surface area of O and OH groups.
Surface area of the oxygen atom of the OCH; on C-1. 4K, in 2M NaCl; units, (mol-1-! solvent)-(mol-1-!

gel) 1.
#F11 The Water Accessible Surface Area A? and CH Index of Glucodisaccharides®

. . Hydrophobic Hydrophilic K, in
Glucodisaccharides Surface Area® Surface Area?’ CH Index 2M NaCl¢
Cellbiose 167.9 342.7 0.489 0.85
Maltose 170.9 319.9 0.534 0.87
Trehalose 151.6 333.7 0.454 0.89
Gentiobiose 169.0 353.2 0.478 0.91
Laminaribiose 159.2 339.9 0.468 1.32

2The accessible surface are of CH, CH, and CH; groups. *The accessible surface area of O and OH groups.

Units of K,,: (mol-1-! solvent)-(mol-1-! gel) ~1L.
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B] 8 Correlation between the polystyrene affinity
and Index A [Data of Index A from Miya-
jima et al. (Ref. 39)]
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9 Correlation between the polystyrene affinity and CH index. 4V CH index=ratio of total surface area of
CH, CH,, and CH; groups to total surface area of OH and O groups. 1: galactose, 2: glucose, 3: man-
nose, 4: xylose, 5: arabinose, 6: ribose, 7: cellobiose, 8: maltose, 9: trehalose, 10: gentiobiose, 11:
laminaribiose, 12: deoxyribose, 13: 8-methyl p-galactoside, 14: a-methyl p-galactoside, 15: f-methyl p-
glucoside, 16: a-methyl p-glucoside, 17: 8-methyl p-xyloside, 18: f-methyl p-arabinoside, 19: a-methyl
p-mannose, 20: a-methyl p-xyloside. *: Data of CH-surface area from Miyajima et al. (Ref. 39)
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