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Abstract

An attempt was made to investigate the effects of additives (3%) such as egg white, soybean protein, corn
starch and Read Amity-N (green bean starch 85%+psyllium husk 10%) on the thermal properties and gel
structures of mackerel surimi and to examine the quality of surimi by using differential scanning calorimetry
(DSC), rheometry and scanning electron microscopy (SEM). The thermal transition temperatures of mackerel
surimi protein were 40, 52, 67 and 79°C, but those temperatures were changed to 37, 46, 57 and 76°C after
adding salt (3% NaCl). Addition of Read Amity-N and comn starch to surimi showed new peak at the
temperature of 90°C and 92°C, respectively. The enhancing effects of gel strengths of mackerel surimi cooked
gels prepared from adding four kinds of additives, respectively, were egg white > soybean protein > Read
Amity-N >corn starch in order. Scanning electron microscopy showed a difference in fine structures between
the cooked gels which were prepared with and without additives. Dispersion profiles of protein were more
thick in cooked gel prepared with additive than in cooked gel prepared without additive.
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Table 1. Conditions of DSC for conformation profile
of mackerel surimi prepared with additives

Instrument Dupont 2,200
Cell type Closed cell
Heating rate 5°C/min
Scanning temperature 30~90°C
Sensitivity 0.4 mcal/sec
Weight of sample 4043 mg
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Fig. 1. DSC thermograms of mackerel surimi showing

effect of salt addition.
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Fig. 2. DSC thermograms of egg white and soybean
protein.
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Fig. 3. DSC thermograms of 30% (W/V) corn starch
and 30% Read Amity-N showing effect of salt addition.
a: 30% Read Amity-N, b: 30% Read Amity-N+3% NaCl,
c: 30% comn starch, d: 30% corn starch+3% NaCl.
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Fig. 4. DSC thermograms of mackerel surimi prepared

with additives showing effect of various additives with

3% of NaCl mixtures. A: 3% egg white mixtures, B: 3%

soybean protein mixtures, C: 3% Read Amity-B mixtures,

D: 3% corn starch mixtures.
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Fig. 5. Gel strength of mackerel surimi cooked gels

prepared with 3% of additives. (J: setting gel, B: cooked

gel, C: control, S-1: egg white, S-2: soybean protein, S-3:

corn starch, S-4: Read Amity-N.



1354 A Ealatal] A 309 A 6.5 (1998)

3% A7) Al gelZt = 690 g-cm (2, 455 g-cm)EH
516%¢) 38317} 1g.om 2 ohs g 47}
T, Read Amity-N H7}7 & S5 2 oo &
olgict. AWFH o2 cooked gel®] gel7b®r} setting
gelollA B} ggpom Hrlgel wE gelts 23E
2} 4+ setting gel B cooked gel F A BolA] &
A sHA el

Park"-&- chulla] A 7}Eo] Bl surimi 7)5Alol )
2 el B AFollM Ax dwlE 3% Hr)tehd
surimi gel®] F =& 30% FAAA ¢ ckw spsie
5 Wu 50 A3 A7HE-2 surimi gel7}® 22 55}
= surimio]] #H7}gl HRo] T3} & of Yehdolw
st 2 Ayolx AEF2 Read Amity-N 3%E

—

15kU X10,000 " 1km GepBS?

_l'nn 08B 9 1.

15k %10, 088

15kV X190, 000

H7130-& o cooked gel®} gel7dx7} 530 g-cmE A4
HET- (455 g-m) B} 16.5% Fx1= k.

H7+80| surimi gel ZAlof| 0|x|= &3}

ZAst e pAs A2 350] surimidl] ¢
W, o), Read Amity-N ¥ S48 £ 4% 4
7He& 7b2t Arlste] 2hE 159] surimi cooked gel
o F2F FA AxEvA o2 gdsle Fig. 6o
vehigicth. Fig. 600141 M whe} o] il Arlz
(B), ¥ H7H (C), 554 % F7H (D) ¥
Read Amity-N (B 2T (A) Mt} 22]o] thi %]
U3l Ut 2EX AR Yeha gl

Miyake 5-"of] 23}, surimi cooked gel-& ©]-8-2]

iem 9080089

Fig. 6. Scanning electron micrographs (X 10,000) of mackerel surimi cooked gels prepared with additives, heated at
90°C for 25 minutes. A: standard, B: egg white, C: soybean protein, E: Read Amity-N.



H7HEe) =5l surimi gele] BAo) nlx& i

actin 3 myosin filament?] Ao 2 He] A== o
A72E 2ty 8193 Chenst Lee®™: SEMo|
2] 8 A surimi gel *+2& A} FA, 4 gel B
th= &3o] gl gelo] 1 F37) vl& =Usly
43}e, surimi gel®] 729} B 3= A5 HA7L 9l
ok 3hedch.

2 %

FA 2] a150] surimi gel-g AP Al &Ko
AArsl7] A%t 71E2ALEE A7) slked AA AzRE
AR E o]481e] 560 mmHge] 7t slellM
dzte] FAEte] AEY 25 surimiol W, o F
gk LA B9l Read Amity-N 5 4%¢] H7E
£ 77t A7), ERF F ol F HobEo] surimie] G5
A, gel7}E B gel 2F o v|x|i= AHE HEF A},
DSCel] 23t 3150] surimi W] dAe] 2x&
7+z} 40, 52, 67 H 79°Colg] 3. NaCl 3% H7} A=
37, 46, 57°C & 76°CEA Aol &%) Jolx o,
W o) Fxdal) Read Amity-N ¥ 253 R & 42
Hr7HE9] dAe] &5 27t 77, 78, 61 ' 63°Col
t}. NaCl 3% % Read Amity-No} 2,2 B8 7bzt
3% 7} A= 27 90 E 92°Coll A A28 peaks} 1}
et on] o] NaCl H712 st AR A3 &
3fer) ol 53he o 4 st 4F e 25
o] w}-& surimi cooked gel?] gel7} = 2% & b= i
A7l A geld = 690 g-emZH 71 Fo} 2P
(455 g-cm) ¥t} 51.6% ZAElon 1 ohg g5t
#, Read Amity-N B £-4:5=218-9] go]gir}. SEM9
2]3F cooked gel®} T3 A3 H/EE AR AE
7)Y AR o2 AdET) B ve 2
Ak ~FER A 25 Vehiigd o

= #

L ORHEAHE  KENTHAM, 1HRRF RN, p136-142 (1980)

2. Yoon, K.S. and Lee, C.M.: Effect of powdered cellulose
on the texture and freeze-thaw stability of surimi-based
shellfish analog products. J. Food Sci., 55, 87-91 (1990)

3. Lee, CM. and Chung, K.H.: The role of hydrodynamic
properties of biopolymers in texture-strengthening/modi-
fication and freeze-thaw stabilizing of surimi gel. In
Advances in fisheries technology and biotechnology for
increased profitability, Technomic publishing Co., p.397-
412 (1990)

4. Chung, K.H. and Lee, C.M.: Relationship between
physicochemical properties of nonfish protein and textural
properties of protein-incorporated surimi gel. J. Food Sci,

W

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

1355

55, 972-975 (1990)

. Yoo, B. and Lee, C.M.: Rheological relationships between

surimi sol and gel as affected by ingredients. J. Food Sci.,
58, 880-883 (1993)

. Chung. K.H. and Lee, C.M.: Evaluation of wheat gluten

and zodified starches for their texture-modifying and
freeze-thaw stabilizing effects on surimi based-products.
J. Food Sci. Nutr., 1, 190-195 (1996)

. Hamada, M. and Inamasu, Y.: Influences of temperature

and starch on the viscoelasticity of kamaboko. Bull
Japan. Soc. Sci. Fish., 50, 537-540 (1984)

. Yamashita, T. and Seki, N.: Effects of the addition of

soybean and wheat proteins on setting of walleye pollack
surimi paste (in Japanese). Nip. Sui. Gak, 62, 806-812
(1996)

. Seymour, T.A,, Peters, M.Y., Morrissey, M.T. and An,

W.J.: Surimi gel enhancement by bovine plasma proteins.
J. Agric. Food Chem., 45, 2919-2923 (1997)

Konoo, S., Ogawa, H. and Iso, N.: Effects of addition
of amylose and amylopectin on the breaking strength of
fish meat gel (in Japanese). Nip. Sui. Gak, 64, 69-75
(1998)

Fukao, T., Ohyabu, S., Sawada, H. and Ohta, Y.: Effects
of addition of powdered protein to kamaboko on growth
of Pseudomonas fluorescens. Fisheries Science, 64, 57-
61 (1998)

Park, J.W.: Functional protein additives in surimi gels, J.
Food Sci., 59, 525-527 (1994)

Park, J.W. and Lanier, T.C.: Effects of salts and sucrose
addition on thermal denaturation and aggregation of
water-leached fish muscle. J. Food Biochem., 14, 395-
404 (1990)

Jung. W.J., Park, S.M.,, Lee, K.H. and Lee, K.T.: Ther-
mally induced gelation of Alaska pollack meat paste 1.
Effects of NaCl and starch on the thermal properties of
Alaska pollack meat paste (in Korean). Bull Korean
Fish. Soc., 26, 21-25 (1993)

Wu, M.C,, Lanier, T.C. and Hamann D.D.: Thermal
transitions of admixed starch/fish protein systems during
heating. J. Food Sci., 50, 20-25 (1985)

Makinodan, Y., Nakagawa, T., Ando, M. and Matsuno,
S.: Reinforcement of ashi (elasticity) of low salt kamaboko
by setting and observation of kamaboko-structure by
electron microscope (in Japanese). Nip. Sui. Gak., 62,
54-658 (1996)

Miyake, M., Hayashi, K., Tanaka, A. and Niwa, E.:
Studies on fish meat jellies (kamaboko)-X. Electron
microscopic observations on dispersion of myofibrils in
kamaboko (in Japanese). Bull Japan. Soc. Sci. Fish.,
37, 534-539 (1971)

Sato, S., Tsuchiya, T. and Matsumoto, J.J.: Electron micro-
scopic study of fine structures of kamaboko fish jellies (in
Japanese). Bull. Japan. Soc. Sci. Fish., 50, 1869-1876
(1984)

Matsuura, M. and Arai, K.: Effects of pH on filament-
forming ability and biochemical activity of fish myosins
(in Japanese). Bull. Japan. Soc. Sci. Fish., 52, 1675-
1663 (1986)

Wu, M.C., Akane, T., Lanier, T.C. and Hamann, D.D.:



1356

21.
" denaturation in pale, soft, and exudative (PSE) porcine

Thermal transitions of actomyosin and surimi prepared
from Atlantic croaker as studied by DSC. J. Food Sci.,
50, 10-13 (1985)

Stabursvik, E., Fretheim, K. and Froystein, T.: Myosin

muscle tissue as studied by differential scanning calorimetry.

A EA3EA] A 300 Al 65 (1998)

J. Sci. Food Agric., 35, 240-244 (1984)

22. Chen, HH. and Lee, Y.C.: Effects of water content and
chopping method on the physical properties of surimi
and kamaboko. Fisheries Science, 63, 755-761 (1997)

(1998 849 6% <)



	EW: 


