AE71E A129 235 (1999.9) 47

A3 o] (KRS ) ol] W] X o)

ma | 4T
om | o

dm
0o
il

Aol gt QI e HBAAE Bel el WS A Beaka] Zalet. ghelel elgk AEe] o
B3 AlEA RS Gl E A olshsi AE g AL 2 o] We
7] 1e 2xs) ghelel wslel whel AFe] Beld et olei bz vhilE g debi 3le 0T ol

Bl A% A1Eg oA g A 5= Qi 0T oldelld A WEAE 5 gl

Temperature[’ C]

L] T T T I T
0 100 200 300 400 500
Pressure [MPa]

a1, gHEel g w2 el A

(1) subzero storage without freezing(A. B.C.D.C.B.A): (2)pressure-assisted freezing(A.B.H.I): (3)pressure-
assisted thawing(I.H.13.A): (4)pressure-shift freezing(A B.C.D.E): (5)pressure-induced thawing(E.D.C.B.A):
(6)freezing to ice [1(A.B.C.D.G.F): and (T)thawing of ice I(F.G.D.C.B.A): and pressure-shift meansphase
transition due to pressure change: and pressure-induced means phase transition initiated with pressure change
continued at constant pressure



48

1. 2 A7 53

FHZol| kel og WEH sfFel W ATE
o] ®o] FyHAY. Kanda¥® (1992¢) %
Kanda®t Acki(1993W)e 4#& ol &3ix FF
& JEAIE 718 WA 28718 o8
u Bt sl F 2F o] gEet Foe AME
FEPc}. Kalihevskys (19954)& 3ol &t
WEAle ot Alagar ge)Ee 45 2%l ¢
< 2HA FAEvhs Ae Y

Fuchigami 0(1997L4 a,b)e 4=l o

$}8 distiA 7Y A gEd 25 200
MPa#} -20¢ceta E sttt Koch 5(19961d)
< Aok Zar #He 7lEe] e WeAlA
w Bt gteEe] o] WEAYIE A% E oy
3T A8 Jiddvn gyl
Stutes (1996d)2 27t 45

28 e gA 23] dddAle @ie] glvn

h=AnA: k=

iRl A al
Hx] 23 8o 3Pzt (supercooling) 843} &

Denys$(1997d)& W& sl Al Al&9 &
°

T HEE dFels 1E s WA 5
tel wsle] W ddg ddg mds o
Deuchi® Hayashi(1992\d)= €292 g 49

o2 A7 978 It
Makita(1992)= WESS 4 ¥aldd 2z
AFAIZIH 71ES Azl sl 8
o) Ak} 1/32 dhEEn] #FARl FAT 5943
o Haa
Takais(1991d)S &3 A 1 %l
ot Oﬂvl ANE #EFP o Murkakami(1994

d) 52 W AAE ndstdN A 55

il

e

o] WA= =¥ (drip)@ide]l #AdH, v Ed
3t ke gilvta skt

Chourot §(1996)& 4%
Crank Nicholson® #A2& =
3 4.3% 2FE g ne s =g Agdl
25k, AEAQ] o]FAo] ek A lo] FEHslo

SEREERE R 2R

N7 (stirrer) & ] 23}

KR -
et g a EEREE
_C'Z_

A7 TRlFE

of 871X ~"e] Fxot T
o9 3 AEAANA ARske st
42 BEZo|TH 18 4% xjtErle A Ul
Ozl E HofFa gl

o] A4 A& do| 60mm. A4 28mmel =
718 2t 9%9 FYo 2= AAM(thermo

couple)7b 2= o] k. F7t2 ) o s

dojzA YAE=H, AlEE ANz de WA
(80% glycol, 20% ethanol)e]l 2%%
o] AR8-E,
E«l Aol Z(diagram) 9 953 7 A8
HolE mlagk o] 1ylsoltt. 54 dHolg
o 91?5} ABE 4y 25 Hsld ot 423
ZRke] FAexrt ol9A Wzl d=AE vEnd
Aoltd, a8 5 Av e 23 WEA 4=k Al
9] A& HoFE Holx, ¥ 5 Be oY

o griolE UEhie 2

ﬂllm
A
o
o}

r



AEZE A28 A3% (1999.9)

49

AclA B o qtEWiglel] o3 WEe Axs A

AL Y& A A AlREE A
; ek AAR olu] JTANA 4TAIE Y
olZtul] g7t FHAto] dojupal ZhabAl s FAld
ARslE ghAskA] Zekt
AGAT e
A9l dAE #g Al
ZrE (latent heat, °F 280kJ/kg
SRS 25w g ¢

=]

APOI o] HEYH 7}

ofofrk o}L-
) wWEo, AR
Zate dollce DI AAE
Hr, é-, 4dA A 5etA &

GA7} g™ Ali =4l =
of etk & sdtAllA 6dAIR g
th B2 A4 deM Ao g

A AAAL 5 ertel dig e

&
=
Lo]

o] AtolEe ARz s 1y 5B7F Hed
2 A7 719 A0 HOgE o Be 2x
AN T EHT, GAAE Y Tthe] WR e

gl 2.

Hydrostatlc Pressure i

£

We THe AL W mgRE

Flow Diagram

TI R

-~

Valve

Vessel
360 Ml’a
600ml
-40 to + 80T

Cryostat

-75C

Reservolr

Filter

Valve

Manometer
7 (Low Pressure)

pe

Transducer Hign Pressure Pump Valve Compressed Alr
17 3. 0colslallAl F8EE sl EEE



50

a7 4. kel o8 4ol

(1) potato cylinder:(2 and 3) thermocouples
(Pt100): (4)insulation:(5)pressure vessel:(6)
pressure-transmitting medium(20% ethanol/80%
glycol, v/v):(T)cooling tubesiand (8)upper plug

)
-20

Temperature[® C]
s

-30+
Ice il

~&~ center temperature

404 __ phase transition line
!
T T T
0 100 200 300
Pressure[MPa]

a7 5. el W WEA 4%

(<]

dAg(1eAdA 29AR)H FHE Fole 7ist
she okl A8 F4A2krt 28AA JBAR
"ol A "t} o] AL FFoAUUAt SEA R
Aol dA/AE |9 el AAME webd
A gerrt aste ol
1AM AR E-D-C-B—AS o3 ¥
3o 23t slEuy e & vhan], AR FAHLE
£ A3 [ /93] el AAME dolrie &
b WEARe} AH ¢x 6}711 e Ade 4%
s A\

t}. o}fel Clausius Clapeyron4
EEVEES

dT/dP=AV - T/&H

HY AL © 71€7le f9 A K5
Wzt AV Adel W3 AHVE MZE dE2de
olct, mA-AA o] ol
N o} L[ /AA o] 7
= 77 © & @ o 7
a8 5 Bl 4nhAelA

< A&k,

>,
>
R
L)
—{N U.d
dr
pas

t
-e~phase transition line
— center temperature

T ' T ]’ Y
0 100 200
Pressure[MPa]

59 Aol $49) 2ok gl



¢ Pe wat §% Fel MBS Rt
Folnt e WaFE AowA 9 [
wAglel HARG. t57] 2904 A=
e GEE Boel Ase F4eE O 7
2718 e Qe avie Aat O 9 avel
ofln 2R e BAE] drke A lAA
FE Aol

AFY A AR Wi B9 A% HE AL
Qe 1/2ehel el AANe) BAX7 ]
B FE 9T}

24 g 4 £4E 9D W 27 63 2
of HL FMIIWE UE LE P olUe} UF
ARbeE 7haaA He

o WEANE B9 FHoE How §71W 1

A7t AFAEHE 8 BoFs glolt o3

SHAIE 35Tl = WEe] dojvkal st A
ol A& AfE 4EE 260MPa® BH3]

A w vERdth ojn) &2 & FA438] TrAA
A8 E &9 A5 Griplepoint)dl g &3}
AAAAN . ¢E S 320MPaz WaA 7 7hzka
d 2xo TF SR AR A& 1 QA E AL

ole he] ARG WelME gt el

% ok

Temperature[® C]

——temperature core
-e— temperature medium

Time[min]

ag] 6. ofd] ghHellel W

off
a3
a3



52

10

Temperature[” C]

—— phase transition line
—» experimental curve

T T
200 300

100
Pressure [MPa]
2l 7. ghEulstel] uhE SRRt e A R Y WEARE -5 AHolEE &

dd Aol e AFAT el o
7HRlE S48 o o shEdsted] Mg YEolu
AE AFEol Fdol FFottn EuHzm 3iA|
2 WEY siEed g3 AAAA Bk kg F
B Folut AEdedl dojvte AlFe] WskE &)
e 5 3le TAARL vl gl BE5aitt

e 3ol e B3 AF ARE 09 B35
2gelx dedge] ¥4, A7), £, A

2% 434 dolest o188 + dn, 4F 39

At AE FEeldel el ol@ Wen
g B YA ol %ol o] AT

Sojopt 7bed Aow Addrt

FaEd

FDA. 1982. "Toxicological Principles for the
Safety Assessment of Direct Food
Additives and Color Additives Used in
Food” ("Redbook”). Food and Drug
Admin., Washigton, D.C.

Fellows, J.w.., Chang, S.W. and Keller
S.E. 1991a. Effect of sundae-style
yogurt fermentation on the aspartame
stability in frujit preparation. J. Dairy
Sci. 74:3345-3347.

Foegeding. E.A.. Lanier, T.C.. and
Hultin. H.O.. 1996. Characteristics of
edible muscle tissue. Chpt. 15 in “Food
Chemistry.” 3rd ed., ed. O.R.
Fennema, pp.879-942. Marcel Dekker,



AE/E A129 A3Z (1999.9) 53

Inc., New York.

Haard, N.I. and Chism, G.W. 1996.
Characteristics of edible plant tissues.
Chpt. 16 in “Food Chemistry.” 3rd ed.,
ed., O.R.Fennema. pp. 943-1012.
Marcel Dekker. Inc.. New York.

Homler, B.E.. Deis, R. C.. and Shazer.
W.H. 1991. Aspartame. 'In Alternative
Sweeteners.” 2nd ed.. ed. 1..O. Nabors
and R.C. Gelardi. pp. 39-69. Marcel
Dekker. Inc.. New York.

IFBC. 1990.

food:Assuring the safety of foods

Biotechnologies and

produced by genetic engineering. Intl.
Food Biotechnology Council. Reg.
Toxicol. Pharmacol.12(3. Part2):S1-
5196.

Kotsonis. F.N. Burdock. G. A.. and
Flamm, W.G. 1996. Food toxicology. In
“Casarett & Doull's Toxicology: The
Basic Science of Poisons.” ed.
C.D.Klaassen. pp.909-949. McGraw-
Hill. New York.

Prodolliet, J. and Bruelhart, M. 1993.

Determination of aspartame and its
major decomposition products in food.
JAOAC Intl. 76:275-282.

Stegink, L.D. and Filer, L.J.Jr. 1984.
“Aspartame.” Marcel Dekker. Inc., New
York.

Tanaka, N., Traisman, E.. Plantinga, P.,
Finn, L., Flom. W. Meske, L.. and
Guggisberg, J. 1986. Evaluation of
factors involved in antibotulinal
properties of pasteurized process cheese
spreads. J. Food Protect. 49:526-531.

Taoukis, P. and Labuza, T.P. 1996.
Summary.: Integrative concepts. Chpt.
17 in “Food Chemistry.” 3rd ed., ed.
O.R. Fennema, pp. 1013-1042, Marcel
Dekker, Inc., New York.

Tschanz, C., Butchko, H.H., Stargel.
W.W., and Kotsonis. F.N. 1996. "The
Clinical Evaluation of a Food Additive.”
CRC Press. Inc., New York.

(% : Food Technology. 52(2), 42(1998))




