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Quality Improvement of Heat-Induced Surimi Gel using Calcium
Powder of Cuttle, Sepia esculenta Bone Treated with Acetic Acid

Jin-Soo KiM, Moon-Lae CHO and Min-Soo HEU*
Division of Marine Bioscience/Institute of Marine Industry, Gyeongsang National University,
Tongyeong 650-160, Korea

Heat-induced surimi gels were prepared using various concentration of ATC as a additives and calcium agent.
Regardless of various concentration of ATC, there were no difference the moisture (80.4-81.2%) and crude
ash (1.4-1.5%) contents. The pH of heat-induced surimi gels were decreased 7.16 to 7.04 depend on increasing
ATC concentration. The whiteness, breaking force and gel strength of 0.09% surimi gel were improved significantly
difference (p<0.05). Sensory evaluation on texture and whiteness were also similar to determination by color
and texturo meters. In mineral content of heat-induced surimi gel, calcium content was increased 26 to 54
mg/100 g depend on increasing ATC concentration, while phosphorus content was not change. The optimal
concentration of ATC for preparation of high quality heat-induced surimi gel was 0.09%. The shelf-iife of
heat-induced surimi gel did not extend by addition of 0.09% ATC.

Key words: Cuttle bone, Calcium agent, Heat-induced surimi gel

M

o] g0 sko)

7YE SIAA e
(Hall, 1997). AR E-2 o]Fo|} o
Azld #AGle] 459 AFEE AV Wi, 2o 2-o
AREH, od AAjets wl§o] 75 ko] opyz} 9
&, o 2 B4 oS Aol A, A HHEY &
Atie Aol Qo] AHRE] &4 ALsn e A
9] dyolt}, 0|9} 2 FatAAEol = o] S AgES H
7veka, aizlgdelste 7hE, SAIA RHE o E (Park,
2000)3% o 5-9] Az &-&3te] Ade] Fu|o 223
< 712 4 HAES Hrketed Alx2$ AlgbA (Lanier and
Lee, 1992)°] Itk m&2 AmharS A 257 913 4k A
Z9 FHUx<Q He, Pacific whiting & &3 20082 A
Foo] Hx, dgoidalMe ofd A 23}, dols H &
8 AAule] de SoF Qs Ay ¥F 4 Jehdin
Ut (Park et al, 1995). o9} -2 @& AZA3}7] 98t
E LEA FAAAES AR A3 d8 gr, B4
S 9% 34 A, wiEel R 2 FA A e
| 94207 o]Fo]Ho} o}ilﬂ} wetd
HeAozted t#dF g s e A &4 9
715 A7) Fol o8} 7}%§}aa W Rk ok 3‘1@?& pHE
2g  AhE o] FE F3} 22 Y AlEZ 9] ele (Lee and

=

=

Al
a

FARE 7Vete] 1

BAE A AE

&

ﬂ et

o X 1
(o]

>~1,,o

do o

*Corresponding author: minsheu@nongae.gsnu.ac.kr

198

R A

Park, 1998) & A= 74 (Lanier and Lee, 1992), % 7]
g A% 9 71wl ol U AE JHE T AR
ARgtE A9 2 doe ofF Az AddEn gt &
A7AEE Ao g FA7kE EEARAM o8& 9
T 4o d7EA F71d AAEA o] e AEE
A (Cho et al., 2001a), 243X el (Cho et al., 2001b),
714 A €%k 7844 714 (Kim et al., 2003a)o] o &}
o AFstgdth & HR (Kim et al, 2003b; Kim et al,
2003c)ell A F714F A2 Fe ozt AgAe 7ed 54
3 surimi 7HEH RSB o] ©@lE 34 Bt A7
LIt

B ATE oM EA MY AL BES 0B JtF

7154 AMAZ ol & M-S AESYL, oL o2 F
A Aot x 2 540 stz A Bgich
Mz o ary
N
E AgoA o5 AxE ¢k P gt el surimi
(AAOF)= 20021 590l A FAAAF AxSALR
HH AAOFE 7Yt 2185t 3131 FQ Aot

RR2A) G0 BRE 20019 5D FUFe] AHES
Atk #7148 BeAAY HEe FUR LAt
FA5T, £H2 FAD S ARG, ol £HAY

(800C, 22171, A 712 (100 mesh) T olME2FAE] (A4



A
to
)
2
Tl
o
L

2] AgA B/OHHEN E: 048 F EF0x
Zhsted A zskH .

=2 M=

o] BS A F57] Yot WA surimiS e oA] ukaE
AZL F oF 583 17172 0] [T ool arldol3t
surimiol] 414 (surimi®l] 3t 2.5%), 7T A7t LA
(surimiol]l W&l 0-0.12% WA 0.03% @) L &
(surimiol] thske] 27%)& 247 74ek vhe oF SEX A 217
o2 HAISFH AL, o] & §FAl HA] vacuum desiccatorel ¥ il
gr)at At 2718 §2 7127F 7R Al FojsiuA
collagen tube (1 0 cm X 20.0 cm, #180, Nippi Co., Japan)®l
F 439t =23 collagen tubeX= water bathol A} setting
(25T, 341D, 7FE (95T, 1583t 9 (B8, 158)%
O3 A2AoA 12417 W3 & AFP AHESH T o] F
o] AL 15CE ZAHH showcaseol] o|ELS #43}
of £ dA7|Zniet dgef AE3tHT)
, pHS| £X

T U Eﬁi‘i]%‘r’:% AOAC (1990)01] e} 72z Aghrd A
=9 Z ZA5QL, pHe Azl 1082
=g 7 & 7“351'6} &

691, Swiss) 2 ZA 81}

(50C, 244

pH meter (Metrohm, Metrohm

ZE-2000, Japan)i o] 5-9] whHo) thek 1(
AT G SANYN, ol MERHE olE
é}ii A2ralR .

W), a(FAY%),

ol The

White index= 100 —v {(100 — L) + %+ %}

ZARL AASA A (AAXEo], 1.8ecmX20cm)FH
AlBEE Okada (1964)2] Wyl w2} rheometer (Sun Scientific
Co., Model CR-100D, Japan)2 ZA 3}tk o] W B8-S ¢
3} plungere A& S5mm 79 adaptorES AFE3FSH AL, test
speed= 60 mm/minE 3} o}

2I1M gl =3

—_ O
27148 (24 2 Q)& Tsutagawa et al.2] 3 (1994)0. 2
F718E 524 E3)8 = ICP (inductively coupled plasma
Table 1.

oo
ro

olZe) E4 A4 199

spectrophotometer, Atomscan 25, TJA)Z F-413l¢ ).

BszA

WA ke o5 =37 R Az F FH9 7919 panel
& :r‘" 33t oozt T #37} Xﬂ%*% ]7‘71‘:‘101 34
Aozt ZuA F37F AT 257 % Az dsio
olRTh 8 A 4, 5H L, olHTh X3 %‘—r 1, 250=

stz 59 FAW)oR sto] 47t 2o oizt Al A
ANEFS 4 Brhetda, ol Ha @ vdepliic. 29
3, °o]E & ANOVA testE o|§3lo] EAEAE 3

Duncan®} GZ9 A4 (Larmond, 1973)2.2 #H2A #9943 7
8 (5% frol )& 2A8AH

o ¥ o
Al:l _;F_QI:' =1] pH

OWE*F zm Feozt fral %xﬂ (o] 3} i;r%‘rﬂb?%
HAVEE (0-0.12% He)dl
o] ¥3}E= Table 13 2T} o] &< #-% 9 Z3E ke
A Hrtezol BAgl 247 80.4-81.2% W 4
14-15% AR AL zpol7} YAt o)) o AL o=
off Artste ZgAle H7tgol UR A7 WEel=) 47
ok 39, o] 59 pHE T 2H7 AEe AL 716
oo, ZgAel Wirs®rt FUESFE Ak 0.12%
H7bste Az AFY AS$ 7.045 JERASIT o)) 2o
B o5 F2 M-S Slste AM-E Ao pH 9T
olg} A=At A, Park et al. (1995)] 7%
AR = 171720 surimie] pHZF 7.0001A 714
A 7)M A& Ee AL 0 2 0|54 E Fdd i)
AATH B v k. o]2]3k Bag u|fo| Hol Zg|
o] H7tell o3k pH Wt ojF o] g Qe d)- 715}
gle} #aE ATt

o

ZgA2 A7EE (0-0.12% HY)ol E ofFeo v
Wel= Fig. 17 2T} o] &Fo) WA= Zga T3 AEF
o] 78 64460103, 971 ZAHAZ HAEFE F5Eto
0.09% 7tk AFo] 67412 H1AE Uetllen, Z
AE 2 o)t BER H/KEIE A% F95< zke)7) (K
v} 3+, Lanier and Lee (1992)= Alutal S 3} 7ho] wialg
8 g3hs AF Aol AHEsts AS WA M E

surimi9)
=%,

Changes in moitsture, crude ash and pH of heat-induced surimi gels prepared with various concentration of
calcium powder from acetic acid treated cuttle bone (ATC)

ATC concentration (g/100 g of surimi)

~ Components

0 0.03 0.06 0.09 0.12
Moisture (g/100 g) 80.8 £ 0.2"* 81.1£0.1° 81.0+0.5° 80.4+0.3° 81.2+0.0°
Crude ash (g/100 g) 1.4+0.0° 1.4+0.0° 1.4+0.0° 1.5£0.0° 1.5£0.0°
pH 7.16+0.02° 7.11£0.03* 7.08+£0.02° 7.094£0.01° 7.04£0.00°

*Means with different superscript in each experiment item are significantly different (p<0.05).
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Fig. 1. Changes in white index of surimi gel prepared

with various concentration of calcium powder from acetic
acid treated cuttle bone (ATC).

*Bars with different superscript are significantly diffe-
rent (p<0.05).
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Fig 2. Changes in breaking force of heat-induced surimi
gels prepared with various concentration of calcium powder
from acetic acid treated cuttle bone (ATC).

*Bars with different superscript are significantly diffe-
rent (p<0.05).
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Fig. 3. Changes in deformation depth of heat-induced surimi
gels prepared with various concentration of calcium powder
from acetic acid treated cuttle bone (ATC).

*Bars with different superscript are significantly diffe-
rent (p<0.05).
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Fig. 4. Changes in gel strength of heat-induced surimi
gels prepared with various concentration of calcium powder
from acetic acid treated cuttle bone (ATC).

*Bars with different superscript are significantly diffe-
rent (p<0.05).
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Fig. 5. Changes in mineral contents of heat-induced surimi gels prepared with various concentration of calcium powder

from acetic acid treated cuttle bone(ATC).

*Bars with different superscript are significantly different (p<0.05).
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Table 2. Results in sensory evaluation (texture and color)
of heat-induced surimi gels prepared with various con-
centration of calcium powder from acetic acid treated cuttle
bone(ATC)

Items of ATC concentration (g/100 g of surimi)
Sensory

evaluation 0 0.03 0.06 0.09 0.12
Texture 3.0+0.0° 3.4£0.4% 3.84:0.4% 42402 3.3+04"

Color 3.0+0.0° 34403 38403 43403 43+04"

*Means with different superscript in each experiment item
are significantly different (p<0.05).
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Table 3. Changes in volatile basic nitrogen (VBN) contents,
pH and viable cell counts of heat-induced surimi gels
prepared with calcium powder from acetic acid treated cuttle
bone (ATC) at 15T

AL, A

o Product Storage days

omponents codes* 0 > 4
VBN Control 42+13"" 64+18" 284+13°
(mg/100g)  ATC 42+13% 72415° 268+1.2°

" Control  7.16£0.00° 7.11+0.00° 6.80+0.02°
p

ATC 7.0940.03° 7.01£0.01° 6.99+0.00°
Viable cell  Control  2.1x10° 53x10°  1.1x10°
counts 5 3 6
(CFU/g) ATC 2.1X10 5.0X%X10 1.1X10

*Control: Product added without ATC, ATC: Product
added with ATC

**Means with different superscript in each experiment
item are significantly different (p<0.05).
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