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Circular dichroism spectra of acid and Fe alginate gels

Yoshimi SEmal

Abstract

CD spectra of alginate gels prepared under various methods were measured, and cor-
relation between the preparation methods and structure of the prepared gels was orga-
nized along with the knowledge in the reported studies. Ca type, Fe type and Acid type
alginate gels were prepared in this study. Acid gels were prepared in HCL or GDL (glu-
conic acid- ¢ -lactone). solutions. Ca type gel showed CD spectra that is characteristic in
alginate with G segment and GG block. In the case of gels prepared with Fe?" aqueous
solution, Acid gel was predominantly formed in dilute Fe®* solution, and a gel showing a
CD spectrum with a broad negative peak on the longer wavelength side was formed in
concentrated Fe?* solution. When contacting with Ca?" ions and Fe®" ions, the Acid gel
showed CD spectra similar to Ca®* type and Fe®* type gels type gels, which indicated
the change in network structure of Acid gel from hydrogen-bonded network structure

to the structurally stable ion binding one.
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Fig.l Chemical structures of alginate constituents. (1—4)-linked
S -D-mannuronic acid(M) (right) and « -L-guluronic acid(G) (left)
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Tuy 7 (MEZEICOMEY R LEEE) THY, YUVEBEZRDLZDRIGCT Y 7 DEL
WETH 5,
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A= a vOBALZ M TX %, DentiniSIZ 7 VX Y BOMIES IV (Acid gel) FEIKIC
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Wiz, v rxua v (M) Erova s (G) okt (M/GIE) 132047, #5850 mPa - s
(1%) OFEBZHNz0 FIERE (02 or 1.0 wt%) D7 IVEVEEF MY 7 A KB ZH
L, FTEIREDCaCl,, FeCls, HCl, GDL (D-gluconic acid- ¢ -lactone) K& I1ZiH
TITBIECLoTEHEOT NV VBV E S WAL > TEHETERT 5
WMTEWT VB b Nz ZREIHT T M E b &2, FRLZ7VONFECa gel
(CaZigel), Fe gel (Fefilgel), Acid gel (HCl or GDL) & ¥ %, (Fig2% B ) GDLIZ
Dentini > D5 2= B E 12 LT, HWE R Ac gelzERT 57012V, &l ok
G LS N B O IR % Table 112/R T

2.2 CDHE

CDORE I HARGHEDTASCO J-820% v THlE L 720 0.1mmt W IZFE 23 A5
HZEWZESoTME L e FVOERIES L TRE eV 2T L 72, BHGUE DG A1
i, BRIV ERV, EBEICL o THE L, BRIV Y VoA IIIESERZ v
TIBEBEE Wz, —, WEOD 75NV OGEIIATR T V%2 1Z S HRAATEA
L, WHOEEZICL D Lz, MEHEPAIZ200~500 nm, 0.1 mdegDfFIEEE T
TNHERMICTMEEZT R o720 BB & oW JiE L Table 11Z/R L7z,

Sodium Alginate
gelation [
4 v |
CaCl, [ | FeCl; [ HCI | [ GDL

2nd
treatment

Fig.2 Preparation routes and the names of the synthesized alginate gels
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(BEREFEDOMEERE, polymerM] DKFEM A MM ENER, £ 4+ VG, Z6RICKERNT %2
VERA—=Ta vDEAL) ECDARZ PVOMBBRIAISLNT WS, Bz Tldb L
DT DX % Bl HE SN TwSE (Morris et al, 1975, 1978, 1980, Dentini et al., 2006,
2007) o

1. Zva vBESEKCEDY ZFFL, =20y TNy FARY Ve SR
%o

2. AF VB LAABHTOFEICLY TV VEBER) =0y F A= a VELES
BT DEEAIIIRE VAR YCDANRY MVOELEAL %,

3. TIVFVEEKRBW T, pHO LA L L HICCDHEIMETF L, A — 7 2SKHMIC
VINT D, VXA UVBORNSLRLTIVE VEEOCDANRY hVixCad + v =&
ORI TH %,

4. Ca’Sfid 24 4 V3UER (FVAER) Tk, CaoMixtmoidine & HIZCDHE
BERAT 2, A, EOE—2 RUAOY -2 b Catixtmoiine & HIcEHk
Bz 7 V45,

3. BREBE

Figs. 3, 4235 N72CDANRY MV &R HERERIEL LTTVF YV BKFHDOCD A
N7 IMVERLZ LIS TWS X912, 250nmPATIZCDE AR 54, 211.1nm
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Fig.3 CD specter of alginate solution, Ca type alginate gels and Acid gels
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Fig4 CD specter of Fe type gels prepared with dilute Fe®* solution and

concentrated Fe®* solution, Acid gel treated with Fe®* solution, respectively.

WCHOEY =7, 2009nmiZED Y — 7 g I, TOANRT MVIE, GGTa Y 7 24
TELER)—=IZHFEDONRY =2 THbB, Caf v THMELHE, 206nmICIED ¥ —
2 EATHCDANYZ PVHBESLN, CDEIREA LTS, WhWwaAf+rryary Ty s
ZADBRIZE YRV —D Ay T A= a VP LELLILEEZWMLTWS, KHIZI,

Acid geldCDARYZ PVEPFRLL TW5, Acid gelid, HFEHICT VF VBB ZHT
LCHER L7 VE, GDLHICIH F L TER L7 VoW TllE L7z, GDLTHRE L
CEHE, TUVFVBOBRENOSENZIVRTIE, TAFUBEHTH 7CICHEL
TG VELTZN, ZOBRTSVPETEORP BB E -7 bDEWELTWDH, —
F, TIVEF VBOBRENLOL VR TIRAE L2y VAR L7z HCUZIH T L7252 Tk
BEWRBREDOD D7V EEH L7z GDLTER L 72HiMiE132142nmICH O ¥ — 27 24
L, HEZ LV TIE21I0nmicADO -2 24T H5CDANRZ MV ER L7z, —F, HCITHE
B L7z Acid gelTld, 2116nmiCBOY -2 #HFTHCDARYZ Mk, GDLTIER L
TAESVEFEBOCDARY MV THoTze TIVF VBIHEEB L 'Ca geldCDAXRZ b
WEIRL E, Acid gelhT D7 VFUVBBR) T —DAVFA— g vy BINSERL L
E0bhbo Acid gelld 7V F Y BEOKEEIEB OKFRHEIT L o TEET 2 EH5 T8O
Ay M7= (BATHONY FUVER) (SERT 27V TH %, Acid geld
CDARZ PNVIETIVEVEBTOH VKT Y VEOMREREEDH D, FiZpKafiE Tk
ELBMLT %o Fig3llR L7z AR MV EIIEKT 5 &, ARG TR L 72 Acid gelid\v3
NHEBPTIZD 575, KERBICL BV FVEEDSTVEZ 2 5N 53 (RRE T
TN VROUEEDPMR TR L 723D TIIROY— 7 BSRERMCY 7 M L7

BRIV DOCDARYZ PVOEDE =735 MLt A2 L1255 T (TabbBiErLe
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HERTHIEICE-T) BEEMANZY 7 P L, E5ICpHMMERWERGTAERTAZ LI2L 5
T, D HEOE—Z7 IREERMIZT 7 PT5 2 L2Dentinib 2L o THFEENTW S
(Dentini et al, 2006)s GDLTIERK L7zH& 7 IV (W) MR B Vo A7 -
WM D Ze - THERK L 7z Acid geliC b RTHOE =7 fEAEEEMIZS 7 P LTwA,

Fed* A F KB THEE L72AVIZOoWTIZ L ) ERERTTu— F2ADE—2 %
E L7, Fed "1 & Y OB IEpHS 1 OKBEWTH O, SMBirSFel e A4+ a 7Ly
JARBLTVEEZEZOLNDL D DDOKZEMEMEDOHEAERIZL > TR SNz % v b
T— I WEEEET A EDREEIND, Acid gel # ERLEE, Fl& & Ca2 REHD LIk
Fe3 KM I A L CURMEZD 7 IV DCDA XY MV #FigdlZiRd . Acid gelid
Ca? KBk AT 5 &, Ca geldCDANRY MVERTHI IR, Thbb, &
BFHOT R A—TavidCalf A v DA F Ay T Ly 7 ALI YR EINL LT Y
TRy 7 ARREBMNIC o TWAHEEZ NS, FERIZ, Acid gel®#Fe3 4 % ¥ KK
WA 24RE I A L 7230B I, Fe gel E PO ZARZ PUIZBLLTEBY, £ 43>
TL v 7 ADFITN & AREEEBAITRENT WS, OB, Acid gelASHibitk o
ETHEWTIIVTHLIZE0bET, TNICHRAF Y REBIZLEZXr VO3 vk X —
Va v OREAPENTHL I LEEREL TS,

4. ¥

2

e O TRELZTVEVEBTZ VOCDARY MVIIEZR TR, 7V OE#ESM;
EXNVHEREDOMB LI L 72 Acid gelix, Ca?2*Af F »RFe3* A F ¥ L Hfil§ % L Cafll
gelRFelgel L FHPDCDANRY MIVERT L IR D, KEHKELZA Y by — 7k
IR L7z Acid geld & Calilgel RFefllgeld 2 R X — 3 3 YHMEMICIER E NS Z LS
RENTz Fe3 A F YIRBHHP T L7247 )V Tid, Fed A & VBN S WEATI
Acid gel MBI L, Fel [ ViBENEWEATIIRERMICIZO—- F2AOE —
7% HTHCDARY MVERTLTIVERKT 5,

5. HiEE
AWFETTVEF VS M) 7 20EBHIKRK S L 7—Fr3I 77y AFva—<>

NAF o 37 7 HRAEH) X DR L Twiz2wiz, CDMlE R H AR kX &4t o T
Naetilzo TR LTHEBEZERLI I,
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