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Abstract

The effects of adding egg white, bovine plasma protein(bpp), gelatin and gluten on the rheological properties
of squid meat paste product(squid meat kamaboko) were examined by the measurements of jelly strength, texture,
moisture content, water holding capacity(WHC) and folding test. The optimum added levels for jelly strength
of squid meat kamaboko were 4% of egg white, 5% of bovine plasma protein, 3% of gelatin and 4% for gluten.
However, it is no increase that at added additives of over this concentrations were. Bovine plasma protein gave
the highest jelly strength among the all additives at every concentration. Folding tests value of the optimum added
levels were all B value. In this case moisture content and water holding capacity were 72.06 ~73.78% and 88.53 ~
91.11% in jumbo squid, also flying squid were 71.91~72.89% and 90.21 ~93.25%, respectively. The additives
were increased the jelly strength, hardness and water holding capacity(WHC), and these effects were eliminated
by adjusting the water-content to the value of the control sample without additives.

Key words : squid meat paste product, gelatin, gluten, jelly strength, egg white, bovine plasma protein.

M B Z, 8, 2AR, WA, DEAE Fo] A7 VE e
U oba7kx) A §8kElo] AA Fo.Re] AR o] Fol
2Aolol|l = B3, WElQl, EPA, DHA $o| ol XA g3 e Aol 94 o) & o83 A )
Fase] 8 Za| 2SS AAa, SGHA & el F2 7FEE 4w A s
S A o, 9ed BHEA E OUR A9E P ARAZST @ 2agel ol 5o 9a @
A da?e sn] W Zo Pt ol P n 7} £2g o)Rm glon Ax|E Ao B A
glA] U F2S wha givk Fuol)a] 2 AuH Fi= A7FE o] 83 7kE AN E e AAE A
e Aol AZF 2RE AAE, 20| EAE, 2004 w031 9 Aoy I E A A A HorEe Z A
F A7, A8 L 2Ho]a S0 A PR 5 9l 2 AEg Fwzal gol 5 9lgl o} ol2lzkx] A
on o]Z LH|Fo] 7} B AL AAFo|x b 2318 72 Alels A ol B & gl
ZulAAE £oR o5 dAREH ALE st AAEo) EAL AFGE F8 AEA g
Wolth, HToe A0S o] &8 A E ~dyl JES VXE 8o wE A8 AR oF, w)E

T Corresponding author : Tae-Jin Bae, Division of Food Technology and Nutrition, Yosu National University, San
96-1 Dundeok-Dong, Yosu, Jeonnam, 550-749 Korea.
1 : 061-659-3216, Fax : 061-653-6313, E-mail : bae5658@yosu.ac.kr

- 138 -



Vol. 16, No. 2(2003) Ao AAEe &

AzA A 2712e] So) AAE P, 4G
9 PR 471 So] givk AAF Az 5
AzAe 584 Bude) AAY pHEAE Qs}e]
wrelo] HA9 GeFe v mE, s ewet Ak
Agzel W 2z A% 227 B4 Ak
2 v T, Lee™®s) Lanier 57 TE g 719
A5 nRel e AFEL BER, 71go] AL
Bk 0% wetel A 447 43, =

tae HldsA g FE 248E

off 1 2 rlo of rlo
4o 82X
Y
M
o

PN orle o® ok lo ok
= U] RS
= 2

W
ot o
3: o
ol
llo
S
2

doo 2 WL 2
r«\o

it

lo rr

fob

oA
Z79)
9] A7k
o o3t AAFL] B4 5ol dste] AESAT

M
2
-4
2,
o
Ir
to
o
W 2
-Q
)
=
o
o, oX,
ofy
N
re

E o
0! ol
TE Iy
o

b
M
ol
E R 7
™ o
T
=
>~ [
>,
olo
o
&
)

I
lo
I
)

1. &g X2
B Age) AR R opgshtige Aol
(jumbo squid, Dosidicus gigas : A7 124+5cm, A3
3,178+159g)el TEFA=AF w7k o A oi(flying squid,
Ommastrephes bartrami ;. A7 60+3cm, A= 883+
88g)= o8 F AdelM T g AL 7<)
atod -30Tolate] TA 1 Haste] Algstdtt o
Yn WEds 2 AAE Aol AL HAER B
524 SFAAAL sodium  pyrophosphate 2}
sodium tripolyphosphateZ- 1:12] H] &2 E3Héla] Alg-
31, BE AVHEE AEFIER AlRdHe A

A8,

lo
>,
%to

&+ 2 5 Sto] AR, A7RE I
¢, NaCl, BF)2| A8 18] 3L chopperE o] &

71Ze] B T2 gelstd Az wEe F

el
ol Kl

db

A

o njx]= vzl Fol od3F 139

Al -30Telstel WEmel RusACh

Nz JERNE AR B jellyd =
£ ol Slsld WELAEL WAFAU e
e EFBD fimo) 24 F, sHAzA] meb
hdAeelm, A WaelA Wzkstel stel WA
of BBere] Aol AHEEIITh NaCl 3.0%8} S5
HE 5%E gl BHE AL NETFE 2, AT
& seoldte] Aeg axsdn.

2) CHYEF FI} HRIE HE

PFASE WA EAIZ F mixero] S5 HE 5%

3) Jelly 2= £H

Z z4o] w2 AE9 jellyZt == rheometer(SUN
Scientific. Co., LTD. Model CR-100D)E A}-8-3}e] 23
stk &, wES AY 2 7EAY 3 AAFS
27 3em, ¥°| 3emz LFSHA AHE ohs, H
Smme] 3 plungerE AH8-sto] Tt =(g)e} vk
ol(em)E &4}l jellyd=(g - em)E T3kATE 578
< 53] o] Wl FF+ATHAE eIt

BN o¥

4) Texture &3

Z Relge] A e Alz2d AAES] texture
274 & rheometer(SUN Scientific. Co., Model LTD.
CRA00D)E AHg3h] 3Tk %, 2B FA2
2 Adkgt Al5(FA3em, Eol3em)E A7 2cm
cylinderd plungerE A}8-8}o], deformation 50%,
crosshead speed 60mm/min, chart speed 120mm/min =
load range 2kgoilA] Mode 219] 2biterH e &2 7191813
o old Wen 43 2Wad Uehle A
(hardness), -2-7]4(cohesivness), B+ Ad(springness), 7]
d(gumminess) E F-2] A (brittleness) 5= H7F9 &

=942 Veplch

5) H==8{(Water Holding Capacity) &H

ZAEE A2 AAFY Byge A8 1%
o) $RUF A o G WPRPPOE ZHeNA
o). &, mhl e A R 25g Heled, el ke 24
el o] Algo] ole A 9ol A3 2,000X
GollA 1087 dAEDE ettt A& 479

($]



140 HiE) A

Lo }é,l [=}
4g vehigich. § SRRl 4L A}
zyow ZRa%c

w4 (%) =100 -LzDXC

6) EIZA|E(folding test)

AL mmel wEYog 2499 &, =
AER A2 dAFE P 271(FA 3mm, 47
30mm)E Aesie] JojA] Fgo] ot H s 5
Aot 29 7ls 2 JeEdh

A% Pog Hold ol 474 B o
B % Foz R4 120late #do] 47 o
C: % goz Hox WA Fhe] 42 u
D: ¥ ZAog Holx F 7oz g o

AL BAHEY

= A¥Aab= SPSS professional statics Ver.7.5
(SPSS Inc, USA, 1996)8 AL&-5ha] E-AHEA(ANOVA
test)Z 3t .om, 2+ H7kel f-2]4d-2 Tukey's multi-

ple comparision test® p<0.05 oA A3 3t

iE
=
(]

I} &}
1 S‘Pﬂ Aa’HH gelE A so] =
T ol AeRie] A
—‘?—%J_ Lt %e_ﬂ. B #Hrle Fasich
QAL dgoleM 2 HeE U
& A7 Bed 11 S FUs 2 SR dA 3
7toll 23t EHEsjAle] B ATZE Niwa =7
Yamashita®} Yoneda® 18] 3 Kaneko )& oje] &
7o B 74 Al AoH 9 Uk 2= e
gy 712, Niva S22 84S v)Ea s
o] A7zl AAE GEHAM nR= BA4E HEI)
A}, 18] Yasunaga =350 hovine plasma protein
(bppy A7kt Hele}t o] 7] Fe Hristal oy
74 gel o]t gele] BAE HESIG on, Wil
Mo 23 AVHEIE B AR ") B
Bk givh 3 FEF A7 geldlo] A= 9%
ol Mg RUEE TP, 2 5o AAF &y
< At flste] wuAS Hrreta s e B4

re
2
e oy

2
Bl gy
e Tlo o
b
Kens

%
L)

| A 7R

fr

&ﬂ

0

LR

e G I A

£ &4, vx =

T7F Wol AlzE 1 gtk

2 AFedA e dAFe] g2 29t vk

g2zl ol SNAREE AP 2A ) 1) F)

HArteted mrldelsta, 4, 719Ae] & F jellyd
)

= 4 B 54s st 11 g9E

1) e H7t =)
Fig. 1A & #2242
= st AAEFS Az
3,4 2 5% el & un

o

! X2 %H‘:*J 5&101%: %J_g

IyAEe) wae w

o vetigih #R4t ool AAFel Hletd] ¥
A=t oA E o83 AAFl RE ZUHLOJW

% s VRS 3 F o
2 73 2ol w3t jellyZd =

Zd% geold 4= 3, 53] 4% H7H0)
Aol AAFL] Az

s A7V o 2 jelly =8 I A1 4 9
& lsloith Table 1ol 940 A E]
© dilo] glol didte] YERAUTH

Q70| BT v 4% X47FrL°ﬂ/\ 7V e AESY
3 o] wje] FEEF HFH L 5
2ol 2y 73.06%9) 89.14%01 3, EZW=4o)
71.91%8} 92.75% o|Qlom, ARAPe THoz A
e ) 120]3t2 FYo] M7= B &alaic)
Iso £°Y2 Wl Yamashita®} Seki™ = Al@gRSS

A Aol

i

A7VIAS o) BN &S @3yt o)
Aol N F oo} BF AAF &2 F4S 93
o] g Arpe A oF 4% Ay} A8 Ao w
A,
1100
1000 (-
E Ssw[ /}—\}
‘.I, =
2 goo |- M
s L
g 700 F }/—}_’{
‘g |
“ 500
= i
%’ 500 - —a— Jumbo squid
L —o— Flying squid
400 -
(’~L — s B S { A T
0 1 2 3 4 5 §

Egg White concentration{%)

Fig. 1. Effect of egg white on jelly strength
of squid meat paste products prepared from
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Table 1. Effect of egg white on gel properties of squid meat paste products prepared from jumbo and

flying squid

Concent- Hardness Cohesivness Springness Gumminess Brittleness Moisture ~WHC  Folding
ration (g/em’) () (%) (& (& %) (%) test

1 % 22419312235 4841%136 8232+322 1865.47128.34 1536.24134.25 75.22 86.34 C

2 % 2321.17+£25.44 50.08+t1.32 84.2213.06  2032.541+32.54 1788.41x21.54 74.21 86.74 C

i:zzo 3% 2461.57112.86 62.891+2.42 87.51%£1.15  2514.86=1820 2199.99114.48 73.54 87.21 B
4 % 26372812599 62761126 86.69+1.73  2585.71134.61 2171.89%33.74 73.06 89.14 B

5% 25259011442 64431368 87.25+F1.57  2492.56£19.02 2350.991+20.37 70.49 87.46 B

1 % 23227742549 57.58+2.64 84.99%1.55 1947.82+26.93 1668.30129.74 74.35 87.34 C

2 % 24331511938 61.60+232 87.34%1.18  2159.65+13.22 1801.03+16.76 7332 87.81 B

ls:liii?ig 3% 2441.44£31.65 64.42+1.06 89.281222  2416.44%31.64 2234.541+31.55 72.61 90.45 B
! 4 % 264424+3511 65361273 91.43+291 2585.71+£29.44 2477.44+21.74 71.91 92.75 B
5% 2575.49%42.14 64.771+243 9047%1.83  251238%29.70 2388.16132.66 69.80 92.44 B

Data : Mean value £ SD.

Table 2. Effect of bovine plasma protein on gel properties of squid meat paste products prepared from

jumbo and flying squid

Concent- Hardness Cohesivness  Springness Gumminess Brittleness ~ Moisture WHC  Folding
ration (g/em?) (%) (%) @ (@ (%) (%) test
0.5 % 2211.17%£32.58 6232214 83.14£1.62 18414112734 16274243562 76.41 88.41 C
1 % 2202.24+3295 73.87+£1.42 91.1812.07 2217.81£21.45 20874512437 76.88 89.46 B
izzzo 3% 2314.22+2431  7589+1.54 91.78%£1.25 2323.141+35.63 2112.36+35.85 74.65 89.37 B
5 % 24971413223 77254095 93.24%2.14 2411.851+50.21 2265.33+£44.25 73.78 91.11 B
7 % 22787712565 78.11X2.15 94251122 24085114325 2236.25+t45.22 74.25 92.54 B
0.5 % 2341.45£3045 7224%1.72 892711.63 2149.37+23.74 2081.47+22.71 75.03 88.98 C
1% 2412.24129.46 7478 £2.05 91.85%x2.17 2233.43£2286 2122.21£31.25 76.90 90.44 B
}s:liii[c]lg 3% 2516773232 76.48+1.68 92471184 2399.14%24.16 22124412948 73.01 90.87 B
! 5% 2584.32+22.88 79.00£1.25 94.821+2.07 2445.84140.29 237541£3427 72.80 93.25 B
7%  2553.46£29.54 78.6513.27 9332:%1.75 24163313042 22963313799 7324 9374 B
Data : Mean value = SD
2) Bovine Plasma Protein(bpp) &7} =1} =] T 5% A7l 7P 23 e E el o]
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jelly strength of squid meat paste products
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Table 3. Effect of gelatin on gel properties of squid meat paste products prepared from jumbo and flying squid

Concent- Hardness Cohesivness Springness Gumminess Brittleness Moisture WHC  Folding
ration (emd) (%) (%) © (@ ) ()  test
% 20842513145 54254204 8222236 18042112465 15632243425 7433 8724  C
2% 23317811770 62914227  87.99+1.06 1869.80%17.72 1751.63+14.12 7442 8811 B
:zso 3% 2464201422 64204246  89.18+1.63 231081+2827 2203.88+25.19 7362 8853 B
4%  208046%33.68 64264208  90.07+0.09 1887351762 1710.74+1666 7244 8831 B
5% 2249407806  6045+1.64  84.001065 17894242187 1669.51+1440 7214 8842 B
1%  234659+23.04 58114283 82834050 22480612359 20652511971 7335  87.66  C
2% 24274242048 64544211  87.994106 2311.08+£2040 2121.54+24.62 7358 8942 B
:lﬁzg 3% 25369543152 67.55+322  89.18+1.63 2433822477 2203.88+21.62 7215 9021 B
! 4% 23642543164 6538+1.84 9007009 228737+2377 21107413122  71.03 9026 B
5% 23544311947 62214208  90.001065 2164943024 20695112460 7156  91.04 B

: Mean value £ SD.
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Table 4. Effect of gluten on gel properties of squid meat paste product prepared from jumbo squid

Concent- Hardness Cohesivness Springness Gumminess Brittleness Moisture WHC  Folding
rtion  (g/em) %) (%) ® ©® @) ) test
0.5 % 2284.561+32.51 47.0612.04 84.262.11 1804.25+27.41 14952613425 76.11 86.47 C
1 % 2379.42+t41.54 51.77£3.56 90.27%£2.24  1909.76+£51.63  1839.06£12.40 75.00 86.52 C
i::ilzo 2% 2394.26+36.77 54.231%2.57 93.75+3.66  2080.631£20.71  1989.761+15.05 7430 87.26 C
4% 2408.03£30.18 50.24%4.34 94991343  254830%4595 2429.76+39.57  73.74 89.36 B
8 % 2109.54£19.09 61.63£2.49 88.1651.28  2581.37+28.30 2413.03*£28.10 71.09 90.27 B
0.5 % 2378.161%32.17 54.35%2.03 85.52+£2.78  2007.86+40.88  1972.93£36.57 75.60 87.26 C
1 % 2384.24+23.45 52.42+1.05 91.31+1.54 2106.00+£4021  2006.22+22.41 74.55 88.07 C
fliiizg 2% 2417.64126.54 54.8410.24 94424210  2281.247:3222  2074.63120.48 73.65 88.45 C
: 4 % 2514.42+27.16 57.34%2.16 96.131+1.05  2377.16126.66 2106.44+28.46 72.89 91.27 B
8 % 2427.16131.54 62.34L£1.07 94281202  2784.33£21.06 2463.03132.17 70.48 91.85 B

Data : Mean value £ SD.
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Fig. 4. Effect of gluten on jelly strength of
squid meat paste products prepared from
jumbo and flying squids.
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