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Fig. 1. Typical stress relaxation curve.
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Fig. 2. Change in storage moduli (dyne/cm?®) of potato starch as a

function of starch content during heating. ( -A-, 20% ; 8-, 30% ; -®-,

40%)
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Fig. 3. Change in loss moduli (dyne/cm?®) of potatc starch as a
function of starch content during heating. (A-, 20% ; -a-, 30% ; -®-,
40%)
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Fig. 4. Comparison of the storage moduli of potato and corn starch
(20%) during heating. (-4-, potato starch ;-m-, corn starch)
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Fig. 5. Comparison of the loss moduli of potato and corn starch
(20%) during heating. (-A-, potato starch ;-m-, corn starch)
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Fig. 6. Changes in failure stresses of surimi gels mixed with dif-
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Fig. 7. Stress-relaxation curves for the fish protein gels mixed with
various concentrations of potato starch.(true strain level 0.223,
cross-head speed : 200 mm/min) Potato starch conceniration (

—— control ;—e—, 3% ;—&—, 5% ;——, 7% ;—¥—, 10%)

100

6ol

Stress(kPa)

a
")
.

ol I L ! ! !

o 300 600 900 1200 1500 1800
Time(sec)

Fig. 8. Stress-relaxation curves for the fish protein gels mixed with
various concentrations of corn starch.{true strain level 0.223, cross-
head speed : 200 mm/min) com starch concentration (——, con-
trol ;—e—, 3% ;—&—, 5% ;—@—, 7% ;—¥—, 10%)



qee) B4 B4 W AR PN A4 R Ae] FAA Syt 431

o] dojyith(Fig. 1) AE& EF3IA &ts W 2713
€8 26 kPa, HH-&Ho] 6 kPaollAl A A2 &l
3% W 2713 H o) 34 kPaolAl 10%2 @ 65 kPa
2, B38| 7.8 kPaoll Al 16 kPaz 77t F71skSdvt.
Sea s THEAE AlE AR A v
Fder o] Frlete o] BRI (Fig. 8) S
g AR EFNNTL 3% 10%2 F7He el met 27%
7H-&-2 o] 38 kPaolA] 49.6 kPa=, ¥ -3-Ho] 9.2 kPaoll A

[e)
13.3 kPa® ZtZ 718k ch. a2y &4 AR £¢)
T%9F 10%2] %7573 0] 49.6 kPaZ A9 2gke
v L 10%(13.3 kPa)S} 7397} 7%(11.9 kPa)x.
o} b7k A vEbg)
72 E¢3le] e AL 384 dwtalEl Maxwell
2 BMg A= Fig. 99k o). 7hAbel &5 AR
Hlo] el HY s R(E)S HEFE F7H8HA
| = 31 kPaiom, 22 AiEs 3%A 10%=
7}3t3-g wl, 39 kPaolA 82 kPaZ, &4
kPacll A 66 kPa= 713t e, B4 E(E)2>
7}9) A$-0)= 100 kPao) i 7k AE-S
S 3ha|of| o3l 132 kPaoll A 244 kPa® #|<
2 2o, &5 HAES ERAS S, %
thx](190 kPa)E YERAA T, 10%Y Well= 181 kPaZ
2% S YERI oY E3ekA] ¢ A-9(100 kPa) 1.
= F7H as JERIATh
&
=

ol ot l"_>fl_.
o o |0
o
2

M oo §& o kg
o|¥

ot o ol rlo
ol
N—
1o & g
to

ffo
L

4 fo o

1

N

hel AR d84 oS D] Asiobe v AR
TEE 53] 5yx o7 5 3Hgelatinization) ¥

200

-
1]
(-]

100x

Elastic Modulus(kPa)

50

ol 1 v
o 1 2 3 a4 5 6 7 8 9 10

Level of Sta rches(%)

Fig. 9. Effects of the potato and com starch concentrations upon
the elastic modulus derived from the stress-relaxation of the fish
protein gel.

Elastic constant :-A- Potato ,w- Corn

Equilibrium elastic constant : a- Potato, -@- Com

hn |

fo,
o
N,
o
:>|J:".
o
jiad
i
lo r
N
ol
2
ol
ok
-
PX
=
2
a2
|
&

yooft

A

2
b
N ooh g8 L T oox A

A Foha ST ARe) FRE Al Bl g2
A Ao e, 47 el Ae) Fug by
o ol AoE WuHelgl ol A Aol F4
= rel ot Beale] ARk A 2] e
oz gelA glk® et 7k ARe) weel e o
e 7t ARl el we A el o2 v
s,

Al 2

2 A= 19953 sk A4 (KOSEF-
941-0600-048-2)°l &Jal 4~3& A2l YFZA] o]off 7+

AR R,
Ao 2 s
1. Brown, S. A. and D. French (1977) Specific adsorption of

10.

11.

12.

13.

starch oligosaccharides in the gel phase of starch granule.,
Carbohyd. Res., 59, 203

. AEE (1983) AEE (AARTEY), ©79. 401
. Kokini, J. L., L. S. Lai, and L. L. Chedid (1992) Effects

of starch structure on starch rheological properties., J.
Food Tech., New York

. Blanshard, J. M. V. (1982) Physicochemical aspects of

starch gelatinization. In Polysaccharides in Foed. (ed.) J.
M. V. Blanshard and J. R. Mitchell. 139, 152

. Greenwood, C. T. (1979) Observation on the structure of

the starch granules. In Polysaccharide in Food". (ed.) J.
M. V. Blanshard and J. R. Mitchell. 139, 275

W28, (1994) AE) BB DB Ao B3 AT, Aak=

7, Aslogn

. Donovan, J. W. (1977) A study of the baking process by

differential scanning calorimety. J. Food Agric., 28, 571

. Hoover. R. and D. Hadziyev (1981) Characterization of potato

starch and its monoglyceride complex, Starch, 33, 290

. Davis, D. C., D. F. McMahan, and H. K. Leung (1983)

Rheological modeling of cooked potatoes. Trans. ASAE.,
15, 1103,

Whorlow, R.W. Rheological Techniques. p244-251. John
Wiley & Sons. New York

A, 288, oA (1994) GHa] FAo w2 Ak
WA o) ZAJo) e A A EFE3]A], 26, 103.

Navickis, L. L., K. A. Anderson, E. B. Bagley, and BK.
Jasberg (1982) Viscoelastic properties of wheat flour
doughs ; Variation of dynamic moduli with water and pro-
tein content., J. Texture Studies, 13, 249~264

Wu, M. C., D. D. Hamann, and T. C. Lanier (1985) Rheo-
logical and calorimetric investigation of starch-fish pro-
tein systems during thermal processing., J. Texture stu-
dies, 16, 53



432 WA - 7AW S

(o3

14. A7, 9, o)7k &, o] 28 (1991) 7}@‘01] 23 e
59| gelstol] Bk A7 Hel A8 AEA n)z)= A

il 15. Pomeranz, Y. (1991) Functional Properties of Food Com-
fez]

=4

AE2) A3k, Bull. Korean Fish. Soc. 26, 251

ponents’, 2nd Ed. Academic Press, Inc., p. 24, New York

_E

Dynamic Properties of Starch and Rheological Effect of Fish Protein Gel upon the Addition of
Starch.

So-Hee Pyun, Byung-Sun Kang and Byung-Yong Kim™ (Department of Food Science and Technology, Kyung
Hee University, Kyunggi-do, 449-701, Korea)

Abstract : Viscoelastic properties such as storage modulus (G') and loss modulus (G") of starch during heat-
ing were measured with dynamic tester. Higher concentration of potato starch produced greater G' and G"
values, and initial and maximum temperature of gelatinization shifted to lower temperatures with higher
starch concentrations. Compared to potato starch, corn starch had a higher gelatinization temperature (68°C)
and greater G' and G" values than those of potato starch (60°C), depending upon the type and size of starch.
Addition of each starch to fish protein enhanced the gel failure properties. Stress relaxation curve of fish pro-
tein gels demonstrated higher instantaneous stress, equilibrium stress when starch was added. However,
viscoelastic model analyzed by generalized Maxwell model with 3 elements showed that the elastic modulus
enhancement effect was starch concentration dependent.

Key words : potato starch, corn starch, surimi gel, storage modulus, loss modulus, stress relaxation
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