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Summary

The present study aims to obtain the affecting factors on quality such as
texture and color value during production of fried fish meat paste using
fish meat paste, the influence of the diameter, the frying temperature, the
contents of starch and the addition water volume to starch contents were
investigated.

1. Among the products of diameter of 12, 18 and 31mm, the products of
diameter of 3lmm showed high score at hardness, toughness and L
value.

2. The most profitable temperature for production of frying fish meat
paste was 170TC.

3. Among the products of 10, 15, 20 and 25% contents of starch the
products of 15% contents of starch was dominant at hardness,
toughness and L value.

4. The recommendable amount of water volume is 10% of starch
product needs less than 4 times, 152 of starch product needs less

than 3 times and 209 of starch product needs less than 2 times.



A

T
-
=0

, 2002).

of

el
e

—_—
o

v

!
El

file)
TKH

el

zolo] Pyt

1

|

BAata, ¢

S
%

o] o] Folt}.

A 2

o
i

p-e)
=

SEBRS
o 1efel Az

v o
©H

3Z
=

< e w veom ALl B of, 1988).

-

R

%
i

o

w9

dEolA Al

1960 f <1l

-

Y57 &

il

0

=
=

1

+

o

l
=

o o] %
Aol gL oTh (K, 19715 %

R

2

I

o W, mol g%}

ds

o

wK

MO

_04

E

tH(#, 1999).

o] 2 o] A A FE /N, 1999)¥ R ol &}

(%, 1981; 4 &, 1983; # &, 1984; ¥ &, 1985 a, 1985 b; NFRDI, 1996), %

]

ol

2 4

SE TS

i

0]
yal

5, 1982; 4%, 1993), 4o

olel of

Fol (423 4%, 1972; %3 4% 1985 a, 1985 b; H}

—

ol (Kim, 1978), <



o 1 FolA

Arhste

AR

oA 7px %

3L O
™

A A

fez ol

15

.GH
X

o

.l

A2 v

iR

[e)

=]
==

o] 2~3u)<]

A3

w} 2}-4]

A7

A oo

=
It

gonz YuAst olF

P
T

o

AAA olgs FT

Aol gtk AHER AFAAFFTY AR

=
[e)

g fud 7t

—_
o

—

W
Hin

p—

0
I
oF

—_

0

Nr

Ton

Fol M=

of o] %

=
&

3

1% 2 FFvbeh AA

b oI5 2aA A ol A = 10%°]

S

A

il

A

el

!

, 1981), -8+

R=2%
[}

O L (fir] H

o]
%
ol

} a1

b s

]

9% 0]

7}

SRR

-
*

F & A (KFIA. 1999)7%- ol A]

Al
2]

9

)

ﬂv.o

N

—~

;.OL
e

Ho

ANz, 7}

-
T

#F 3 A (KFDA. 2002)°l A

Al
al

il

s

alr
=

2002 L=l

= AbA E o]

W
w

—

NI

o}
A

o
Mo
——

g 7

o} %

]

4

Yeirlds I8z

ATl A=

=

o

Fol Fdel mA =

S

e

=
=

7H(texture) @} A Z o] =}o)

wel %

}

[ex]
AN



<

o. s H 4y

O
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W, Theragra chalcogrammasS Y8 E 3 W7 Z(AR)S H4H9 o4
FAO 2 HE F9lste] AEE AFESIR A, FHAE 752 AlE UFRE AFE

33

2. Ay

1) Age Az
Fig.13} o] WejUEn7]E(ola W17 %)e Aol w a5 o
AR, 2% MSG, TE%, 2 5o R4RE gde Arded Aen,

2) &7 (texture)d =4H

IlemxlemxlemZ 712 AE3dt A|5o] 55 Texture Analyzer(Stable Micro
Systems # Model TA-XT2)Z 7}ksle] Ao]Z force-deformation= A1 of A

W 7bA Sekel e s Z4skart. o W AHS# probe] 7S 35msitt.



Frozen fish meat paste

Thawing

|

Grinding with ingredients

Molding

J
Frying at 170£10C

|

Products

Fig.1. Flow diagram for production of fried fish meat paste.



Hardness(7d =)= Bourne(1968)2] WXl wet A 85 Azl 7ItE7HA 7}
otat= d ZBod AIHITHY HuH Eol(g)E YEMUAY ST, toughness
T)E AR 7FGEZA JbetE W 2ad 9] Ry d= ALl
+ Yl Breene(1975), i+ Aol = Al5a7|7F dAStEZ A1HE F4 H
Ao ALkstdtt

Cohesiveness(2H 3)+= Kapsailis(1975) 59 WHHe] wlel A|1HE 542 A
Aol digt A2 P el AR R AL AL, elasticity (8H4) Mohesenin(19
70)e] W o2 force-deformation=r41 2] A17kqtel] o8] A1 4] HA |
ek SR AAu R ALskdoh

—
o
ox,
ol
)
S

Chewiness(# @A)+ hardness(7 &), cohesiveness($-32) % elasticity (g
el Foz velid

Texture Analyzer®] 2712 Table 1o YEIWR o o2 HE dojz
force-deformation=r41-& Fig.2ol YERA Ay} 2o}

Table 1. Conditions employed for texture profiles of fried fish meat

paste using the Texture Analyzer

Sample size 1x1x1em
Chart speed (mm/sec) 1.0
Number of bite 2
Pre-test speed (mm/sec) 3.0
Test speed (mm/sec) 1.0
Post-test speed (mm/sec) 3.0
Distance (mm) 7.0
Load (kg) 25




A2

.\\\\\\me\ \\\\\\\ N

—

( first bite ) ( second bite)

Fig.2. A typical force-deformation cure of fried fish meat

paste obtained with texture analyzer.
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>
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Table 2. Influence of diameter of the products on texture of fried fish

meat paste
Diameter (mm)
12 18 31
H (g)" 2107.8+206.4 ** 5010.0+433.8 ** 5299.0+578.2 *
T (g-s) 5728.0+570.6 14058.4+617.0 18190.0+2391.7
C (g) 1099.3+123.6 ** 2507.8+266.5 ** 2877.7+238.5 *
A (g-s) -17.3+0.90 -21.6+2.58 -69.0+16.8
S 0.90+0.01 0.88+0.02 0.91+0.01
Co 0.58+0.01 0.59+0.01 0.61+0.02
E 0.74+0.00 0.75£0.00 0.75+0.00

Y H : Hardness T : Toughness C : Chewiness A : Adhesiveness
S : Springiness C : Cohesiveness E : Elasticity
; Insignificant at the 5% level

** ; Insignificant at the 1% level

o

o] EZ(texture)dl v A= PSS Agste] Al 7FE9 hardnesse A ol
=ortow 1 t}hL-o] brittleness, toughness(d 7 E) ottt ® sk v gl

of 2 Ao Ay 31me 2 7EE 7FA AlE o] hardness$t toughness®] Zkol



Z21740] 12mm¢t 18mm¢l A)¥Eo| A= hardness$t chewiness?t 1%9] #9x=
Blow 3lmel AFAME 5% fFojatE Hol e FudAAvt ses &
T AAT

Table 3olA = & A= A Zo] AFe A4l AAF

om AZo] 3lmel AFS Ao W=7 70558 YERNR O™ agte
-2.7 2183 bk 995 uEhSdd 3] Mxk HAo] =

A AA TGS e = ash bgto] AA Aubw o] Mzoxel e IS
LRSS

Table 3. Influence of diameter of the products on L, a and b wvalue of

fried fish meat paste

Dia. Cross section Surface
(mm) L a b 15 a b
12 34.1+05 %% -12+02 55+0.3 %% 315+1.6 -09+0.2 7.1+0.4

18 54.0+0.9 -2.310.3  9.0+0.6 412427  -15+0.2  9.6+0.5

31 70.5+0.8 -2.7+0.1  9.9+0.1 50.4+14  -1.8+0.2 11.6+0.7

#*, Insignificant at the 1% level

_10_



478 A= vz @ H705e deaAd

ih)

3}= Table 40| YEH AT

Table 4. Influence of diameter of the products on sensory score of fried

fish meat paste

Diameter (mm)

12 18 31
Appearance 3.6+05 * 42404 ** 4.7+0.5
Odor 3.9+0.5 45+05 4.7+0.4
Taste 35+0.5 43+0.4 ** 46+0.5
Texture 3.3+05 42+0.4 ** 45+05
Overall «

3.4+05 * 41402 45+05
acceptance

; Insignificant at the 5% level

** 5 Insignificant at the 1% level
A S sl A Aol F4E =2 I HANS e e 27 31mn
fo)ges A8 Ay Aol 12mel AFe 93} Overall acceptance™=

5% oA FoxE o A7 18mel AFoAE o 9k texture’}

A2 1%HAWAA FelxtE 1S
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2. L= F2d "R 9F

Table 5% Table 6= HEFHF 15%, A7de] 3lmsl HAAES AxsAS

i, FHAE7E o5 AFe FH vAE FFE AP etk

Table 5. Influence of frying temperature of the products on texture of

fried fish meat paste

Temperature (C)
160 170 180 Steamed”
H (g)" 3999.7+4705  5299.0+578.2 %  4812.3t679.9  5775.0+163.9

T (g-s) 13691.0£2247.1 18190.0+2391.7 * 16839.3+532.5 21245.2+1201.6

C (g) 1960.8£332.1  2877.7+238.5 2662.0£239.1 3194.2+255.5
A (g-s) -49.1+4.10 -69.0+16.9 -74.0+5.73 -113.8+6.31
S 0.85+0.06 0.91+0.01 0.87+0.03 0.89+0.03
Co 0.61+9.89 0.61+0.02 0.61+0.02 0.62+0.03
E 074+0.01 0.74£0.02 0.76+0.01 0.72+0.01

V. Refer to Table 2
? . Steamed fish meat paste

* ', Insignificant at the 5% level
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Table 594 <} o] 170CAA H gk Ao] hardness, toughness, chewiness
NA =2 s HElASH, 180TAA HAS A& 170TAA A AR
o} 1 Zko]l At} Springinessoll A= 170Co A FH A3 Ao 714 =& #FS
Rl ent 160°TC, 180°ColA A &gk A3k & Aol 7} gllem, cohesiven-
ess9} elasticity:= Al AFE B 1 Fko] vH|&=d o, E3] 170TCoA HA3H
A freAE Bl
2173 0] 3lmE Al M o] &S Axste] A3, v]lulgk A3} hardness, toughness
H

U =2 #e YERl e,

A& 2] hardness, toughness+ 5% ¢ Wl

23l chewinessoll A& 170CeolA g A

springiness®} cohesiveness™ H| 523}t

Table. 6. Influence of frying temperature of the products on L, a and b

value of fried fish meat paste

Temp. Cross section Surface
() L a b L a b
160 70.4+1.1 -2.8+0.1 10.0+0.5 49.7+4.3 ** -1.940.2 10.0£0.8 *

170 70.5+0.8 -2.7x0.1 9.9+0.1 50.4£14  -1.8+0.2 11.6£0.7
180 70.5£1.5 -2.810.1 10.4+0.6 43221  -0.5%0.2 11.9+0.8

Steamed” 689+1.9 ** -3.1£0.1 ** 109+0.8 ** 50.8+04  -2.0+02** 81+0.2

U, Steamed fish meat paste

; Insignificant at the 5% level

#* . Insignificant at the 1% level

_13_



S8 A ojBel Auwe Mzt Lgol AyelRel grtt Pt wake

ol A offF AxA LQH= AYAZHI0TE +57], 358) wWE] o=

ey mwel Aol Lgte 170TAA A A vEadn FAES v
W bakel H7lolEe] Anck @M We e walth

Table 7. Influence of frying temperature of the products on sensory

score of fried fish meat paste

Temperature (C)

160 170 180
Appearance 3.5+0.5 46+05 ** 4.1+0.3
Odor 3.6+0.5 45+05 4.4+05
Taste 3.3+04 45+05 ** 37+0.5
Texture 3.0£0.3 4.3+05 ** 3.8+0.4
Overall

vera 3.3+0.4 46405 3.8+0.4
acceptance

#* . Insignificant at the 1% level
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A== A= da2A & FHaoss dsdA s 235 Table 7o WERY

Atk A 3 Fske] 170TelA A2 Aol 160TH 180T A A2 A
Bt T gro]l Eok=d 170TelA A A2 o, grolA 53] =2 %=

Lo

UERH AT £ 170TCollA A eleh AlFe] o, Bt textures 1%% #19l r

g Hol w2 ZHAAT des & AT
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3. A9 #Fol FHd A= IF

o] s 2elshds A4 3lmel HHoES 170TAAN A=z o,

A2 o] el w4 A= dFS A A= Table 8 Z18]aL Table 9

Table 8. Influence of starch contents of the products on texture of fried

fish meat paste

Starch contents (%)

10 15 20 25
H (g)" 3894.5+362.3 5299.0£578.2 %%  3016.0£457.6  2034.7+280.5

T (g-s) 145527410839 18190.0+2391.7 10038.3£966.2  6176.0£317.6

C (g) 2079.7+130.3  2877.7+2385 154334969 834.3+8.80
Alg-s) ~70.6+135 -69.0+16.9 4504475 -38.1%550
S 0.86+0.04 0.91+0.01 0.87+0.03 0.80+0.02
Co 0.60+0.01 0.61+0.02 ** 0.61+0.01 0.59+0.02
E 0.73+0.01 0.74+0.02 0.72+0.22 0.73+0.04

V" Refer to Table 2

**  Insignificant at the 1% level
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Table 9. Influence of starch contents of the products on L, a and b

value of fried fish meat paste

Content Cross section Surface

(%) L a b L a b
10 72504 -2.7+0.1 8.5%0.5 51.2+05 % -15+02% 126+05

15 70.5£0.8 -2.7£0.1 9.9£0.1 50.4+14  -1.8+0.2  11.6£0.7

20 67.8t2.2 -2510.8 10.9+0.4 48522  -1.7+0.1  11.5+0.7

25 542449 -22+02% 10.3+09* 453+3.1 -2.3+0.2 8.4+0.7

* ', Insignificant at the 5% level
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AeA gt vl 2elan vpECA Axd AR FHAHARS Yt A
et A3 F textureE Table 109 M Z=E Table 119 YEFH ST 1”10] A
Aol A Fde Aom 7Aool 7 Aol 3¥o] mEEo|A A xdte] Fufst
T AoZ 74l 71 v Zolth Table 10914 & 4 = 23 2ol 714
o] <% hardness, toughness, chewiness®| zko] #AA o] ©f o] H7}

¥ oAow uFof ek 4 it

o] A|+E9 springiness, cohesiveness 18] il elasticity= W53t kS UE}
War o
Table 10. Texture profile of commercial fried fish meat paste

1”7 2 3

H (g)” 9411.7+906.1 4857.3+460.5 2228.3+385.1 *

T (g-s) 18087.5+3008.8 * 15447.7+1393.8 6157.7+1082.5

C (g) 3026.7+334.6 2449.4+218.8 1275.04231.7 *

S 0.89+0.01 0.89+0.04 0.91+0.03

Co 0.60+0.01 0.59+0.01 0.62+0.04

E 0.79+0.03 * 0.73+0.02 0.72+0.01

U Refer to Table 2
2, Market products

* ', Insignificant at the 5% level
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Table 11. L, a and b value of fried fish meat paste

= 170TCelA HAg ATl Ao 22

z
o] Mz dvhol} EHAA B s1Zo] 4 AUAFE L ol

st 7] wEolekal Ay

Cross section

Surface

L a b L

a b

1V 44322 00101 109409 36.942.6 *

2 912429 =0.8+ 0| ZEL DS 38.1+2.6

3 622+41 02501 11.4+1.0 41.3£1.5

0.9+0.1 ¥  11.9+05

2.310.1 15.7+0.8

5.510.3 17.2£0.7

U Market products

* ', Insignificant at the 5% level
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4. A7 FEHmAE) el F2 M= IF

Ao o]l 28 I FAR A TFE] 10%HA L& Hrbsta
Aol distel Zbzh 2~ A BE A7bske] A3 HRoIE ] texturest
M= Z47F Table 12 % Table 133 Zt.

Table 12. Influence of water addition times to starch contents of the

products on texture of fried fish meat paste

Addition of water (Times)
2 3 4 5
H (g)l) 3894.5£362.3 3563.3+42.4 3073.5+295.2 1805.7+234.4

T (g-s) 14552710839  12869.2£711.9 12356.0£803.9 7988.2+1015.9

C (g) 2079.7+130.3 22242+789 2116541025  1402.0+40.4
Alg-s) ~70.6+135 -50.2+13.4 449455 339434
S 0.86+0.04 0.87+0.05 0.89+0.02 0.87+0.03
Co 0.60+0.01 0.60+0.04 0.60+0.02 0.61+0.01
E 0.73+0.01 0.72+0.02 0.71+0.01 0.70+0.02

V. Refer to Table 2

_21_



Table 12014 & ¢ Q& AZ o] Hrist Eo HAi&

o
o
=
1S
£
o

hardness, toughness, chewiness©™ 217} 3894.5g, 14552.7¢ -+ s 18]l 2079.7¢g
S YEdd oy B9 HIbHo] 2, 3, 4, 58 ool wEl o]EHQ &2
147%, 173%, 207% 133 268%= S 7F%t ¥HH  hardness, toughness %
chewinessi= ##l2 743t olEA &G wet textureE UERE=
A E7F FahsteE A Ao HE&S WstshA] Fov FUsQ] | EY] F

T=7F iAo wrelA 7] il Ao w wETh 59

o

5)
AL &2 Eokoy texturedol A= whgAskA] X3 AdE BAH

Springiness, cohesiveness 121l elasticity= 2}ZF ¢F 0.87, 0.60, 072 <] =

Z Apol 7} gl

Table 13. Influence of water addition times to  starch contents of the

products on L, a and b value of fried fish meat paste

Addition Cross section Surface
of water
(Times) L a b L a b

2 72504 -27£0.1 85%0.5 512405 % -15+02% 126405

3 70.8+t1.3 -2.7£0.1 7.7+0.2 50.2+0.8 -1.4+0.2  11.9£0.3

4 70.3£0.3 2910 83104 49.3£1.9 -1.5+0.1  11.4+0.5

5) 68.1+1.3 -29+0.1 8.0+0.2 50.6+2.6 -2.4+0.2 9.8+0.8

* ', Insignificant at the 5% level
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Table 149} Table 15913 ® F o] tid d® e ko] 15%Y o &9 A
Zhaj ol WE texture®t L, a, bk= HWEFA ST

Table 14. Influence of water addition times to starch contents of the

products on texture of fried fish meat paste

Addition of water (Times)

2 3 3.5 4

H (g)! 5299.0+578.2 %  2675.7+190.3 %  2120.7+26.4 *  1318.0+46.5

T (g-s) 18190.042391.7 ** 8227.0+579.4 * 6018.0+2264  2664.0+123.2

C (g) 2877.7£238.5 1431.7+29.8 1191.3+64.6 ™ 935.7£17.8
A (g-s) -69.0£16.9 -66.2+7.1 -59.6+13.1 -52.3t4.3
S 0.91+0.01 0.79+0.04 0.80+0.06 0.73+0.03
Co 0.61+0.02 0.62+0.03 0.61+0.01 0.54+0.01
E 0.75+0.00 0.73£0.01 0.72£0.02 0.71+0.01

V. Refer to Table 2

* ', Insignificant at the 5% level

55 2, 3, 35, 49 H71Ee wel o] A9 482 283%, 394%, 491% 1%
L 655%7HA] Eolwtou BS 48] MU S W= AAA LS filmetel A

TorS A 4 9S AnE Wol N, 354 HIEAS ui= 52
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Table 15. Influence of water addition times to starch contents of the

products on L, a and b value of fried fish meat paste

Addition Cross section Surface
of water
(Times) L a b L a b

2 70.5£0.8 -27+0.1 9.9£0.1 00.4+1.4 -1.8£0.2 11.6+0.7

3 67.2¢1.77 -28+0.2 9.7+03 % 47.2+477F -21+02 11.6+1.1**

3.5 61.0+0.8 -2.8+0.2 8&.7+0.1 46.1+1.7 -2.1+0.1 10.1£0.5

4 54109 -24+0.2 8.2£0.5 45.6+1.6 -2.3+0.1 10.2+0.3

; Insignificant at the 5% level

¥ Insignificant at the 1% level

_25_



AdgraFo]l 20%%) A, H7brEel tidh texture?t L, a, bate WEE
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Table 16. Influence of water addition times to starch contents of the

products on texture of fried fish meat paste

Addition of water (Times)

2 25 3
H (g)" 3016.0+457.6 1716.7+37.1 1583.4+168.3 **
T (g-s) 10038.3£966.2 4212.5+246.2 3335.0£19.2 **
C (g) 1543.3+96.9 1120.3+34.0 980.2+142.3 **
A(g-s) -45.0+4.8 ~36.4+1.7 352409
S 0.87+0.03 0.73+0.02 0.67+0.02
Co 0.61+0.01 0.510.03 0.50+0.02 **
E 0.72+0.02 0.72+0.01 0.70+0.0] **

V" Refer to Table 2

#* . Insignificant at the 1% level
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7 sl 5o wjdrol #AAIGle] W23 FS XMl Uy, springiness, cohesiveness

Table 17. Influence of water addition times to starch contents of the

products on L, a and b value of fried fish meat paste

Addition Cross section Surface

of water

b L b
(Times) 4 4

2 67.8+2.2 | -2.5t0.8" 10.9+04 485+2.2  -1.7+0.1 11.5£0.7

2.5 61.9+0.7 -2.7+0.1 10.1+0.1 49.0£2.2  -2.1+£03 10.2+0.8

3 51.840.9 % -2.1+0.1  6.8+0.5  435+22 % -23+0.3  89+0.7

* ', Insignificant at the 5% level
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