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Abstract
The freezing point(t;), latent heat of freezing(~ H;) and kinetic constant of freezing(k,) were
determined from DSC thermogram at cooling rate -2.5C /' min~-10.0°C_“min. The freezing point
of various starches was decreased with an increase in cooling rate, and that of whole starches
were lower than defatted starches. Changes of the latent heat of freezing was not observed at
above cooling rate -2.5C /min. The latent heat of freezing(A Hy) could be deduced as a function

of water content(W) as follows:
AN Hf
A H=1.569W-73.861, (Kcal,~“kg)

0.700W-13.048, (Kcal,“kg) (35% =W =70%)
(W=270%)

In the water content range 35~90(wt %), the activation energy of various starches in freezing

process was determined 126~270 Kcal /mol.

Key words: starches, freezing, thermophysical properties

M B

TEF A7 &R A, AN
WrEe) FA eSS A AgEd Y 2AXE, A3
AA, AR T olzherr FUEEE FHE) A4
Ae 998 A E4-S AT s rleds B2,
TARY, AL Y BYFe A A Fo] Fh A
A ol 47 nvkrEhE AEe) FARAL R BT
ti&ted Bechtel &V (g% 32-3Twt%)2 6.
TCoA A3 ARt -17 8ColA € 1o H4
Fo] Aol vehba] ghgkes, A Y-S -17.8Ce
A ARE A g5 T AT ddE FAEHAD
Kulp g Aw-g 9885 434 -12.0~-17.8C
o4 AZAE Zo) FAHE AElal 23 3~-28 9Cei A

Corresponding author: Jai-Yul Kong, Department of
Biological Science and Technology, National Fish-
eries University of Pusan, 599-1 Daeyeon-dong, Nam
-gu, Pusan 608-737

820

AAret A-such AEF FHol $HEY o AE
das AL ARgez FAgLE HHE
= girkn ¥ nsigch BRI A4 ARt He
EAYL $55(FE3EF 73.9%) & A (Y 8L
29%)7F QA -0,61C, LToh(EEEE 68,5%)7
SL2TCE gl 3ot ofF Lt Ao tidt ATEF
gl Agol 7 Ao $AAE-2 WY A
go EH4r g Yol Jae aask o2
Hol 4 23 50| i, H-Zol FHEA T FAFE
o] gl thEted Koga 52 barley malt whisky,
grain spirits, water-ethanol mixture & ‘Hdyt-&
DSC 24 &A% Axt 3744555 S =
2 44 Aahitota v sglen A yd H
A5-e DAY o 4 E9) 5RYL PAEE] FHE
tohu AGsee Awrg 48] A R FEFe A2
ZH 5ol whE A
3} exd $HAL FHE ot dow, w3 gt

§-& H o} FAHol 27 the Aol

B A Folle vl g2

O
FA4E




Vol. 20, No. 6(1988)

Hrslel gleme Ago) A Wl G o)z
2t A", sEA A 52 BAFY 45 =
88 BAHAY FAFLL 5H oo s 8yy
ol 9] -§2 e & Fated A4t A2} Callowol]
3t BZ4n TR /AR T2 FI L 589 54
e oF 1720 sl A< ol 4o A8}
o} 4 & AEY
i@% + "—J %75’8’%4 TFEHFTe 2 AL
Ae o Frt o e Yrsee ol Y
2 FEALE Y £HL Fedtn A=, 2@
BT SRS ohd FANE Ak Y B o %]
€ 3% 3ARYF 9%y B4 FYe
<dl 7127t selet 44gch 18 2g 2 A e
TEEE 60% olskl A W ATg 980 By
T BEH A2 29 838 Yste] £HH A
AEEe] WAZYH $2Y, SEUFS £ Y @
43t o], B w o) BAY shof 2] 5o} 4GB
%-§ DSC(differential scanning calorvmetry)& o]

B3] 54, AL HelE AL 1 SH 2R N
o},

R
AlZe| =HA|

AAE AL AN BZA YA w4y “’%‘*3:, #7 3
o g op7uld #-& "]*%5}“‘4 A3H 42 Yama-
moto 2] @7} A=A S5t oo ﬂ%—i A
Z g}, 4 ¥ d‘_"—‘,‘~"r0ﬂ 0.2% NaOH 3} %-& 7}3t
o] 587+ %, 100mesh A2 Az 242 HAAZ T
4CoA A Y WA/ ASde AASL oy
NaOH g9} &3, 9459 245 434o] biuret
qRgo] bR ok-g k] ubE- sigich, Biuret whe
o] Qloj x| 7] whg-ol glo] A mf7hA] (X4 <k phen-
olphthalein) ZF+& wh4 43 sigich FAE 2%
2 247 FFAZE ANF E4 5 100mesh A 2 A%
sto] AR A 82 AMEEH o TR A 2 o)
o] A2 0,1% °l8k) Sigma Chemical Co, (U.S.A)
% Junsei Co, Ltd(Tokyo)d &4 AloF& 483kl

\“{E

o},
Azl g

Ao ¢, A, A Y B g3 AOAC
U ShsHol 4 ST, AALel QLA S

%7 HAFe AR e

Aol B A7

Jlm

821

12, 0%, 3% 0.10%, =9 0,28%, =A% 0,80%
fon, Ax4 HAEL FEEF 13.5%, ¥ 0
16%, ZNA 0,4%, =A% 0,7%H 29, Z+F o=
A¥e sEgFe =AY 12,8%, YAYE 1L 6%,
ZAAE 16,5%, AL 14, 8% oo 2| Ware
25 0.1% olskch

H2soof 2 S2EW W S &F

ZF Ado YAETel e EFHY P SR TG W
3} -5 DSC4(Perkin-Elmer Co. Model No,
0149-0262) 4 4 skgich, DSC4e] &5 ¥3-2 Ind-
ium 2] HolAE &4 st o FH A+ 156,56C2A

FEF Mol 156,60CH +0,02°Ce A2 F Y23
Ak EA-2 Ay 3gol e 30~90% 7 =5
% Z55E 7hsled 23 3 ank, sk 24407 <
A AZch, A &5 Pan Kitol 3~10mg & A5 23
Z(crimpen) & & 458 ¥ P45 -2, 5Cmin
~-10C/min & X2 25ColA -40C7A 32, ¢
Ay FAE S, AHHd 52 G T wE
43 42 Fig 13 Zrh, 332 wdiks T4
base line 2+ <-4} FAate] ghvb= A<l onset point
(To) 2A, ¥hg A5+ Tp & vt od, 523
d2 F4e] HA e 2Re partial area kinetic pro-
gram ol 2}sled DSC22A 389 o,

Tc A T'o 1To
/ o
S i
y
/ ’
o a
S
& |7.5m dH/at
5 ical/s
(o}
X
[14)
-
P
I Tp
L 1 | LiT L J
260.0 261.0 262.0 263.0 264.0 265.0
)

Temperature (°K

Fig. 1. DSC exothermic curve of freezing of food.
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Fig. 2. Effect of cooling rate on freezing point of native
potato.
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Fig. 3. Relation of cooling rate and freezing point of
starches and glucose solution.
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Table 1. Effect of cooling rate on activation energy of
native potato

Cooling rate Temperature Activation  Average
(°C/min) (K) energy (Kcal/mol)
(Kcaf/mot})

263.19-262.83 246.4

-2.5 262.83-291.37 5348.0 2129
261.37-260.27 145.7
262.45-261.24 162.¢

-5.0 261.24-258.83 334.0 201.7
258.83-257.63 108.1
262.06-260.93 106.7

-10.0 260.93-256.40 167.5 110.6
256.40-253.01 57.6

Table 2. Relation of activation energy and cooling rate
of various starches with water content 53.6-56.2%

{Unit: Keal,/mol)
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Fig. 5. Kinetic analysis of native potato at cooling rate
-2.5°C_/min.
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