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EHEMRCEIE L ICB W TIEME £, R ZEENERSNAGERH D, L LEREICE ST
N BEREDME T L7 VMBI b LT 975, A - BRBIR T O— 2> DJRRITER (I LV pH
NELTHZETHDHEEZ LN TND, B KIEIR CTIXEHREIZ £ 0 FRE R D — 5 AN ® A
fEibT % 2 & T pH OEIC R Z FIET 2 & MW SNTW D RS AKEIR D pH % BTG L
TN D i, —FH, ==y a rOF— - GEERANME O LD —DSDJRK TH %, glycerol (Gly)
<° 1,3-butanediol (13BD) 72 EDLAthi 7 /L 2 — WII AL E L COMEA2A L., MO BEEHRAE
RIS BFZES TR Y, 418 - JALBA, BiZidm~/v Y g o omiER et o B B TR e
EHBICOLHANONDZ 0B D, L LR o bHMSCEREL TIII NG ZMT L a— L O
BEMEWZO, ILEERKERITEET 2, LR - T, HAEREOKFRH TO T 5 2
TN aA—)VOEEE L LUV THRIAT S 2 EiE, =Y g VOHKER B A = X A0HMIE
DOHFERGFE#EwmT S L TEETHD, ZOX I RAZEE X, AR CIREREKARICB T 5
pH FERER S 3 LR T /L 2 — L D28 2 LIS L, B 1S L 2RI ZEA\b D55 i
HIBfiEZ B L7,

WS ARSI O pH JIE U EEARERSS 7 X VIR ER, YV TR EIR OB 21TV, Bk
IZ R DBREEICONTEE LT, FEMENEN OGO pH OEDOZSPEIC OV TEHA
SO pH ISEMED AT 2 W EO S CERE AT 9 2 S IC K VREEL 7=,

At 7V = — )V OIK AR S T OZEENZ DOV T

(WL FEHOIRE B R BEIBI R 2T o T2 R, T a— L OBIBK DT o R TE T
THFEIZ K VKA U DR OIZREDS 70 ) OK L IRFEA T & OBIFIEDE WD RIE S 7,
HARH)IZIE Gly <° 1,3-propanediol 72 & TIZIEAFRAR DK R B BIRITIAN > THFEEL, KE DB
FIERE N E R ENT-, 13BD o & J — /L7 P CITEfEIR N L TIEEL, KED
BRMEDRE < 2N Z DR S LTz, ARBIERERIX Gly & 13BD TIIoK i COFEEN R/ D 2

EERETHEDTHSTZ,

(2T~ ik Gly % 13BD %2 & e /Al F oK oG %2 7 ~ L /0 ikic X v 33 L 7=, 8
X725 253 K281 5 Gly <° 13BD O AFHAHZ KM L T\ EBEZ HD 50 wt% 7 /L=t — /b
KA 2 D, A7 BV OIRFERFENEZ <72, 3050-3750 cm (28N 5 OH OfififfET — K
HORT o & — 27 BB S, KBH/EEOREZKMT 22 ENMONTND, WTHORETH
3200 cm1 13T & 3400 em 1 fHITIZ 2 DR Z & - 72 B — 7 Bl S v, T E 4L ice-like (IL)
& liquid-like (LL) 7e/KICHkT 5 B 27, =7 BfRIC IV ELNT 2 DOKFEREEIRIED




HE (wm. ain) IZDOWT 298K T EHL LD T /L a—/LKEKRS aw. oL DENRFELCTHD
M AKIEIZ 72 5122430 13BD KD HFH Gly KIFK EZ DV b amn N KEL, e N/hEL< o7,
ZDOZ E1T13BD A Gly £V HIKIRIZE WV Tice-like 72 /K DI A EHET 5 Z L 2R L T D,
Valb—ra il Gly lIKEH—IZEMT L Z ENHESN TS, LeRn-> T, KIET
Gly KBEHEFP O amw BNREL 22D DIFHITKERFBENRLS 2 DH7-DTH Y | HENREITIZE
INERWEDEEZZ LD, XHRAYIZ 13BD KIEHRIZ WL O 2B 72 o i O CIZARE CRHAER
TeREIE DN Z TVWAH Z E 2R LTV 5,
BINMR 43tk KkIEAFE T TO Gly X0 138BD /KIEHR D451 OiEEME % FEl 3 5 72, NMR 47
HEIZ LV FE L7, 253 KICRIT 2 AFMAR DL 48 wt% TH D, L7213 - T 48 wt%ll b
TITARHFIREETH D DI L, 48 wt% AT CIlLHFE KIRIK T 5, NMR A7 kLG AR
FEIRAE CIL Gly JREENS T3 21220 TR rIz Kk & Gly @ OH Dby 7 h MRS AN b L
oo ZODOZ LT Gly EKDBREENEERFIISERGANCEIL L TS Z L 2R LTS, HRA
(2 13BD /K{FiE Tl 18BD OREIC L LI FEY 7 FR—ETH D, 2D &i%BKG%wT
KEKEDﬂ%ﬁ%l%ﬁL\77X5—mLTwé EERRELTND, ZOFRRIZERD T
Y UNMIEIC K DRER EEEET D, — 7. BHRIRBIZB W TR OIREITFIZ 48 wt%—ETH
5728 \m®%@ﬁﬁﬁﬂﬁM$v7k:WMi&wiff%é FEE. 13BD /KIAHR Tl
REETHLFEY 7 FRREICIOTIFEETH o, AT Gly KIEHKIT 48 wt%ll FT&
SITEBISANC > 7 b Uiz, Ziud Gly,/ /K% Tk SR IS EERNH D . KkOR
AN RKENT L a— VRENMRONEEHE EOKOEELZ R Z T 57D THDHEEZ TN,

fH%5 SR, 32000 5L 3E3C 300 5E& LERT ORI 50y, b L<IEBEIL 800 554 L ERHEH L TS 72E 0y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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Industrial products should be stable in wide ranges of temperature, pH, and humidity. The
stability during storage at subzero temperature is sometimes required for cosmetic or
pharmaceutical products. One of the measures for the deterioration of the products is the
stability of active ingredient. To prevent the degradation of an active ingredient in cosmetics
or pharmaceutical products during storage at subzero temperature, pH is sometimes needed to
be maintained in an appropriate range in frozen solutions as stated above. However, there are
few reports on the direct pH measurement of liquid phase coexistence with ice so far, and
effects of freezing on pH have not been fully revealed. In this thesis, the whole mechanism
of pH shift upon freezing is discussed on the basis of direct pH measurements of liquid phase
in frozen solution using modified pH electrodes.

The appearance of products is also a simple but useful measure of degradation in cosmetics.
Although emulsions, which are in general not at the thermodynamic equilibrium state, are
often employed in cosmetics, there are few reports about the behavior of emulsions at low
temperature because they are usually handled above room temperature. Polyhydric alcohols
are widely used as cryoprotectants for the freeze preservation of biological cells, tissues, and
sometimes even emulsions as well.  Although the understanding of the molecular behavior
of alcohols at the ice/liquid interface is essential to interpret the cryoprotective mechanism,
studies of such features have been very few and major evaluation method is based on
macroscopic measurements. Therefore, I decided to conduct my work with water—alcohol
binary system, and in particular, focus on the properties of alcohol molecules at the ice/liquid

phase interface.

This work aims at establishing experimental approaches to ice interfaces and at
understanding the nature and behavior of the liquid phase in frozen solutions.
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