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Optimum Rheological Mixed ratio of Jumbo Squid and Alaska Pollock
Surimi for Gel Product Process
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This study was investigated the changes of the properties of matter such as the gel formation of the combined fish based on the
mixed rate between the ocean jumbo squid and Alaska pollock surimi, and compared the relationships between the gel formation
and water holding capacity. The changes of the gel formation based on 20 min fish grinding time and 2.5% salt concentration
according to the mixed rate was thought as the optimal addition limit. There was no significant function of gel product more than
20% Jumbo squid meat. The more squid meat in the mixed meat could make the lower breaking stress but 7:3 rate of pollock :
squid could retain breaking strain. The effect of the moisture content on mixed fish meat was studied and the drastic decrease of
thé gel formation and water holding capacity was indicated in 78%.
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HEeAolg HHEY o5 HY TP 719

AL AT F9 Alaska poliock surimi (Theragra chalcogramma)
& A ERUFY AAdte (F)U P A Azt 670
€o] YARE A& TUs polyethlene bagdl Hol —20C &
And A AFsEAN AFAZE AL 2dn, 43 »
YaF starch® VHA 7HHE A (F)AF Ad2or F
gatAe E o2 ¥4989 9@¥FL Bovine plasma protein
(BPP) (GOON; AMPC, Ames, IA), Dried egg white (DEW)
(Prinegg, Cameron, Wisconsin 54822) 5& AH&3tSit}. o o]
Yo A3 ZE Ade EFEE 181 B 57 @ol23

¢ 2E s,

D gurdEe 24
& At Az, zowde e semi-
22 A (AOAC, 1990).

D A5 AxITA

FAY AT HHARS YA EHT F FHL:
7} 0C7t @ w7AA Stephan mixer (model UMS5 universal, Ste-
phan Machinery Co., Columbus, OH) M4 w3tz A¥& =
Zel wel A71ste], oAl Stephan mixer (model UMS universal,
Stephan Machinery Co., Columbus, OH)2# F&& 4CE $4
st o 2083 1712 olste] o] 20cm, 4% 22cmd FA
¥ (E+2Edg2)d F138 F, 34T &2 02 2HE wa-
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punch test, AEH, BLEEAS J¢ AR2 A3,

3) oA ¥x9 &3

9l FFE Lowry (19518 £3o] H& 24 F| bo-
vine serum albumin® 2 AT AZFT N ot} 34 750 nm)
A dHAFEE 2H}Y.

4) Jelly 7x9 &3

AL o589 jelly ZEE SUN RHEOMETER model : CO-
MPAC-100 Japan) & AH4-3te] A3t &, 30 mmY FAZ
A2 oFHUE DY F4o] % SmmQ T3 plungerd] ul
2 2 HASEE Agdd ¥ AEHE 60 mm/mind $E2
FEAA AL At o)d plungerd] MR &F 3% (W:
g, 15°]l 3498 9 plunger’t YT HolE A= (Lem) 2 3
o WXL (g cm)E Jelly 252 3¢t} old 71313 332
breaking stress, ¥E=E& 549 breaking strain 2 3},

5) Textured =34

Texture= SUN RHEOMETER model : COMPAC-100 (Japan)
& AR Agsgd 43S TEAE (3% 2cm, ¥°] 3em)
£ 37 30mm9 cylinderd plungerZM4 7F¢A19 force-deforma-
tionF & Al o] FHOZHH texture parameters A3 J ).
Toughness® A3|H 7F4&7tA] 71geted o g dHRT
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Ao 23L& ZAE 5L Hag ddd i3] FA4AA
(Japan; model JUKI-JC801) 2 ¥ &g (L:96.17 a:—0.11, b:0.
03)& 27 & 33 Hunter A3A <) 2% Lt (FX: dark (0)
to light (100)), a% (B M E: red (60) to green (—60)), b3k (¥4
E: yellow (60) to blue (—60))2 ZFAsqen, BAL £4&
7Y (Whiteness=L-3b) 2.2 Al4+3t ).
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3ol Bl 3 2 A o (Ommastrephes bartrami)$t Alaska pollock
surimi (Theragra chalcogramma, A®)9] d¥HAE S A% A
£ Table 19 JepAch 2 FS 9% 538 24de 5
L VEoR EHFo] AL, E DR ETFo] ot B AY
A A e A FEEFS ¥ 3egen, & A4dd A
48 g dyeAole FEFF o 882 At HE A8o
2 ®o] AHgHe G2t LAY FEEFFL o 4%
(Lee, 1996). .

Zd8de] FFANE BHAKH dot dFAode 44
175%, 108% e, JFY BF+E 07%% 09% 2 7IF &+
2 ARG 2 9 ARe BFAS AZHA FAA FAHAFTH
g3 #4499, A7 53 A AAH AY g Aoz
2AH oA 49E EUE B o YFoes FEFFo
E31 @A gako] R B Y fF Ao F4ut i A
Y50l ¥ Aoz A

2, 20T gelHAS0 0jX|= 17]1Z0| AlZte] E&

d7d A8 " AR5 HF 272Nzt (Fig. D& 243}
71 Q13 AhEx 25%F A Jelly FEE ZAE 2, &
Zol% 9 %% 5mm plungerAt-8-Al 108, 208, 30237 & o))
AN EF FHE &9 AolE BolA dden, stEAs 7%
E4%E H487de 10mm plunger 7F 834, 10mm
plungerdl Al 23 A3 17]Zo] AlZF 20804 2 gho] H3
A8 vrehy
Table 1. Chemical composition of Alaska pollock surimi ( The-

ragra chalcogramma) and jumbo squid (Ommastre-
phes bartrami)

Species

Alaska pollock surimi Jumbo squid
(Theragra chalcogramma) (Ommastrephes bartrami)

Moisture 73.1 £ 0.03 87.5£0.02
Crude Protein 17.5 £ 0.05 10.8 £ 0.07
Crude Ash 0.70 £ 0.03 091 £0.02

mean value (%) = SD (n=3)
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Fig. 1. Changes on jelly strength among the minced time of
squid mantle muscle (S), Alaska pollock surimi (P)
and squid-pollock mixed meat (M) gel products
(open symbols are 57 mm and clos symbols are 10
mm plunger).

Atk Be S A9 2AZe) Aol 2A FFE BA @Yt
9, B34 244 A% 0% EFY EYRL 22

& 17
o3 A3 myZo} Azte]l BAGlo] AEZAE ol A 7Y
g9 weld, EFS9 mr|golAdle Azt A dFS
A 4L ¢ F o, B dAFdAe 177 Azte ¥
A Uig el nrldo] AN 20802 A4 Gt 4
HEE 25% 17 Zo] AT 208 S VFo2 o EREY E
ool W2 A Axe 8 (Fig. D& ZAE 23 240 F2
&€ 20%7HA A& dAe AT ALY @, 500
g-om ¥ ezl E@uE 3022 =HE9 A9 50%
AE9 A7zt S243 AEEAh ol Ao 240
59 EFAE 20% 717 HAHY HI §A=2 FGHAL

3. Egoige Egtujo] 2 EM Y E42o| w3

A7 dag BEdE EESY EFee B2 EEH brea-
king stress& 538 23 (Fig. 3) E4X 9%t td4 Fol g Hol=
23E JeEddeh &, 248 230 80] 30% 372 9 7R
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Fig. 2. Changes on jelly strength among the various mixed rate
of squid mantle meat and Alaska pollock surimi gel
products (symbols are the same as Fig. 1).
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Fig. 4. Changes on moisture content and gel strain of the gel
products mixed with squid mantle meat and Alaska po-
llock surimi.

O, moisture content, @, breaking strain
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Fig. 5. Changes on jelly strength and water holding capacity
of Alaska pollock surimi with various moisture conte-
nts.

O, water holding capacity; @, jelly strength

Table 2. Changes of L, a, b value and whiteness in surface of
Alaska pollock surimi gel product in a various mois-
ture contents.

moisture content (%) L a b Whiteness*
72 70.66 245 5.06 55.48
74 69.80 271 4.02 57.74
76 68.19 2.66 311 58.86
78 69.71 3.69 3.53 59.12
80 69.02 2.87 3.40 58.82

* Whiteness=1-3b
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Fig. 6. Effect of mixed rate on gel stress and strain of mixed
meat gel products with 2.5% Nacl, 3% bovine plasma
protein, 2% egg white, 2% starch additives and 76%
moisture contents.
O, breaking stress; @, breaking strain
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3% bovine plasma protein, 2% egg white, 2% starch
additives and 76% moisture contents.
O, jelly strength; @, water holding capacity
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Fig. 8. Changes of L. a. b and whiteness in surface of mixed
meat gel products with 76% moisture contents.
Additives; 2.5% Nacl, 3% bovine plasma protein, 2%
egg white, 2% starch.
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