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Abstract

The two-level full factorial and mixture design were used to screen ingredient type and to investigate effects
of ingredients on properties of alkali surimi gel from frozen white croakers using measurements of a breaking
force, deformation and color. The addition of starch decreased a breaking force and deformation of gel regardless
of starch type. The breaking force was decreased, but a deformation was not significantly changed (p<0.05)
with increasing starch level. The potato starch was more resonable than corn and wheat starch for a breaking
force and deformation. The bovine plasma protein (BPP) greatly improved a breaking force and deformation.
The breaking force and deformation of gel were increased with concentration of BPP. The whiteness of gel
was slightly improved with adding starch and non-muscle for all treatments. At 78% moisture, the optimum
ratios of ingredients were 89.4~90.0% for surimi, 5.9~6.3% for potato starch and 5.0~5.4% for BPP to obtain
above 100 g for a breaking force, 4.6 mm for a deformation, and 25.5 for a whiteness.
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Table 1, Starch formulation by two-level fractional factorial
design

Starch (g)? Response”

Exp. ; ;
No Potato Corn Wheat ]?reakmg Deformation ‘Whiteness

orce (g) (mm)
1 0 0 0 1026248 5542020  18.0+1.0
2 0 0 21 868154 5052036 201103
3 0 21 0 893241 500015 202104
4 0 21 21 725244 4192044 228405
5 z1 0 0 91.8+33 514020 19.6+05
6 21 0 21 792441 4601023 21.9+0.2
7 21 21 0 78333 4652027 208404
8 21 2.1 21 573235 381063 232=+1.1

YThe sum of starch, alkaline surimi and ice water was adjusted
to 70 g without salt.

P The hreaking force and deformation values were assayed by
punch test using cylinder type sample (1.8x2.0 em).

Table 2. Non-muscle protein formulation by two-level fractional factorial design

23

Exp. Non muscle pratein (g)" Response

No. WP SPC EW BPP Breaking force (g) Deformation (mm) Whiteness
1 0 0 0 0 843210 5.33+0.12 19.1206
2 1.8 0 0 0 558453 461+0.37 19.620.5
3 0 1.8 4] 0 420£16 397+0.25 21.1105
4 1.8 1.8 0 0 288+15 3.32+0.37 23.0+05
5 0 0 18 0 668133 4.29+0.43 20107
6 1.8 0 1.8 0 67631 450+0.24 226206
7 0 1.8 1.8 0 592+19 4.12+0.28 245+0.3
8 1.8 1.8 18 0 834195 465+0.09 253107
9 0 0 0 18 810409 5.04+0.16 22104
10 1.8 0 0 18 890161 521+0.30 232102
11 0 1.8 0 18 718+4.4 490+0.35 257103
12 1.8 1.8 0 18 1036159 554+0.15 265103
13 0 0 1.8 18 108.8455 513+0.37 22405
14 1.8 0 18 18 153.015.2 543017 232102
15 0 1.8 1.8 18 1152445 5.09+0.22 257103
156 1.8 1.8 1.8 18 163.6+2.9 5.44+0.27 26.5%0.3

UThe sum of non muscle protein, alkaline surimi and ice water was adjusted to 40 g without salt.
AThe breaking force and deformation values were assaved by punch test using cylinder type sample (1.8x<2.0 cm).
3)W'P, SPC, EW and BPP indicate whey protein, soy protein concentration, egg white and hovine plasma protein.
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Fig. 1. Prediction profiler of starch on a breaking force, defor—
mation and whiteness of alkali surimi gel from frozen white
croaker.
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Fig. 2. The effect of potato starch on a breaking force and
deformation of alkali surimi gel from the frozen white croaker.
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Fig. 3. The effect of potato starch on a whiteness of alkali
surimi gel from the frozen white croaker.
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Fig. 4. Prediction profiler of non-muscle protein on a break-
ing force, deformation and whiteness of alkali surimi gel
from the frozen white croaker.

WP, SPC, EW and BPP mean whey protein, sov protein concen-
tration, egg white and hovine plasma protein.
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Fig. 5. The effect of bovine plasma protein (BPP) on a break-
ing force and deformation value of alkali surimi gel from
the frozen white croaker.

2

& S v S A9 2, A% WY

ERS
A7) AL o]E whue] ghilA g3 3

] FalEs =
algbotar shgl om(®), Whils) A8 o Azt
o efv] Aol et WeL ZrpAglcka sk ol6). Chang-
Lee 5-& Pacific whiting 2] #| ¢l 3%¢] whil-& Hrlsto
i E5’+ wAE 7hl b AL e 5 drka st
)oe] AL B el A AL $7F Aviel v 2| D}‘ﬂ?;“iﬂ

?%’MM] %101*1 B AP Al oAl el 28
el o] Arbs whild Ao s W Fel| b 22 ‘iﬂ
B Z eA7le AoE Base] §hARKE), ¥ UEe 4
shellA WA S FrEA 7= Al 2w ek 2l(Fg. 6)2 5
g r| ApA 8 ATt A8 ghild ] Ak o vlsle] F

==

_]

bobe

<= 27t
l

)

) H’N
o

o

o]
v

e

)

e

@

=
7| W Fel A7k n shifdel] o|g pejv] Sz e 2t
& Z3fel 71eld Aoz feEbdo



1030 g A - 2 - JE3 - HY

i

1.0

30 052 _;

50 L . j "*"‘;,‘_”‘"5

10 } Surimi g "'-.‘_.u,us BPR

0 1 1 1 I 1 1w .El.ur
0 1 3 7 9

BPP (%)

Whiteness

Fig. 6. The effect of bovine plasma protein (BPP) on a white- w 1
ness of alkali surimi gel from the frozen white croaker. o o o s it
Potate starch

=g|o|, M2 8l 0|28 A e =& =) Fig. 7. Ternary plot of ingredient ratio for optimum formu-
A8 24 AR A AEE BN NET] VT G0 s & bovine piaes ponine The Tnesiing free, et
Feln] Zpd Al B4 71Fte] 277 o= AHeE a8y mation and whiteness were set above 100 g, 46 mm and 255,
AR AE, 288 DR A dgsta £ AAge P
E A7 el A3 Ansiglev, A Ji_-# SEA R snoz Avs eay SR Fo10 2R Fele] A
B A AP SRS A 106 0lBE AWAAS. T o 522 wmq 2AHEe 9, A7 £ S0 A9 24
= WS 00 g oY, IR RS A6 mm ol WARS DS o) Sy Amy Rew ebdes 399 Y TR 84
VIR ANE W SR, AL, 288 DAL H o oy s an g0 gl e A8 wad o
A Aryee A7 894-90 095, 45~52% 9 53~58%%c} 2 qhiigs] BYE 44 efus ALAo T Yok gL
(Fig. 7. o] & AoE G0 TF SN WL AS o o) gojels} dsaieh 4 Seinlold 2o
2w Al —rEI Sl R 168-216% g g golels) BT e U2 T4 dES
A ATRE AU £ ALE 2 T UE LI g wee Aok 22 54 2 B4 w4 D5
A S S Bl LRI R
1 = S EUEES g} amed g e g9Ra 93 A6l o)
3506E] MES 5581 RelFhr SAUST AH BB AN g gape) 19 gala] 2 Hom wu 2
2 o]z glon} ol A R AR W vl T WA FR o] g EL hulae] alapl Ealsle] ol o]
oA EHE Aelw gt of o] e AL e o) BAHA 2e whula Hole]
s Aol o|MTE A e e FUY BAE A FEE BT,
FEAREF LT A e, el seleleh Aa DA HelelE A AR S ASpAAEKIG). B YL 29

M- i
Fat T

Fig. 8 Electron micrographs of a conventional (A), alkali (B) and optimum formulated surimi gel (C) from the frozen white
croaker.
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