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Quality Characteristics of Fried Fish Paste Containing Anchovy Powder

Myung-Suk Bae and Seung-Cheol Lee'

Dept. of Food Science and Biotechnology, Kyungnam University, Masan 631-701, Korea

Abstract

To provide functional properties in fish paste, boiled-dried anchovy [small size (SS) and large size (LS)]
powder containing high amount of calcium was added at 0, 1, 2, 5, and 10% (w/w) levels. The properties of
fried fish paste were evaluated by determination of sensory properties and physicochemical characteristics
such as color, texture, folding test, and calcium contents. Calcium content of the fish paste increased with
increasing anchovy amount. Increasing the amount of SS and LS in fish paste tended to decrease lightness,
redness in Hunter color value, while increasing yellowness. All samples with 3 mm thickness had good
flexibility and did not break even after 4 times folds. The fish pastes containing 10% of anchovy showed the
highest values in strength, hardness, adhesiveness. In overall acceptance of sensory evaluation, SS and LS
fish paste containing 1% and 2% of anchovy powder did not show any difference in comparison with control.
These results suggest that SS and LS anchovy powder can be applied to fried fish paste products to allow

for high calcium contents.
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2 Ay ALggE u7]EL Y 39 (Liancheng
Freezing Co. Ltd., Longhai, China)& ©]-&3}% oW 17]&
o] A2 o] H 938%, EHIE 6%, A 02%=E 4
Hol JATh 7EF FAEEE AAGHR), i (EF
¥l Latenstein B.V. Co., Inc., Aj Nimegen, Netherlands),
A de CJ, AE), MSG(L-Monosodium glutamate,
Vewongbudi, Indonesia), & 2 2 2~(D-Xylose, Sinochem
Jiangsu Suzhou Imp. & Exp. Co., Jiangsu, China), 2 HAF
ZH& (Potassium Sorbate, AMC Chemical, London, UK),
7HREE 1w T3, C) 55 ol &3tsith BA= AlF
ol A e ol HEH "k APE (A7 1.9540.39
cm, AZF 017+0.09 g7} FHEAF 6.80+0.45 cm, AZ
5954034 g)& T3t &, & 5 22 olEAS AA
5 FAAxsY EH7](Mixer HR2870, Philips Co.,
Netherlands)& ©]-&3te] mFaf| gk & 32 mesh A& &34

AL g,

alt

WEEo] gl wES ERVE

ol &35te] 1HAZ MY &3 33tk o1 & 10842
£EE Zo|HA 55 7tAo® 9 uFuw Ae MSG,
AR ABBA 2 UVFE, EX 2L g v
Hlo| we} ate 2 Wi deES HUishaA 2583 £33t
o] 1 am, A& 5 cm®] Sl F33te] 37°Cell

B A A A %3 ZF o] EA B (A 20409 g)= 550°C
o A} A23]3}sle] 1 No| HCl 20 mLell €3 3 ICP #4]7)
7] (Calcium ICP SPECTRO, Germany)& ©]-&3s}o] =43}

SECIEERE L 1189

=
= o] 5] W FH A A (Minolta CR-
200, Osaka, Japan)& AF&-3to] W E(lightness, L), A&
(redness, a), B % (yellowness, b)S 33] WHE =4 3}o]
Bargrow Yepyidnt oo xEM ] Lk 9811, a
w2 -0.33, bt +2.13°] At}

HEe 24 54

o5l EA F42 Ax ¥ 48A17F Fo Rheometer
(Compac-100, Sun Scientific Co., Tokyo, Japan)E ©]-& 3|
A bR o R 43591, table speed 60 mm/min,
graph interval 30 msec, load cell(Max) 2 kG2 ZA o=
35 7t Esk e 27 10 mme] Adaptor No.lS A}
&3ttt

HIAA

o5 AlEE 3mm FARE &l ol AE AAYE we| 7d
el AEER ZAISIGITE W] o2 oA o] VA
RO AA, T HORE FolA o] AVA GO A, F
HOo R HolA 1/20]8t=2 FEo] A7 B, + HLo= o
A AA N ggo] A7IAE C, T HEE FojA F 24 R
HH DE 7 THIG).

2]a1 Turkey’ HSD testE AF8-3te] #Ha 54, A 149
579 "l o3 Brhek -, 2L AFE AFsle] SAS pro-
gram< ©|&3lo] FA A2 u17).

olse| aste =8
27ke) o} % Aol WARD Hrlwel e 2o H
o) $4243% Fig. 1] Uehigieh BE b2 07} o] Fol

Table 1. Formula for the manufacturing fish paste containing anchovy

Materials Control 1 FPA? 2 FPA 5 FPA 10 FPA
Fish paste 43.00 43.00 43.00 43.00 43.00
Anchovy powder” 0.00 1.00 2.00 5.00 10.00
Wheat flour 9.50 9.50 9.50 9.50 9.50
promine 4.00 4.00 4.00 4.00 4.00
sugar 1.50 1.50 150 1.50 150
salt 1.05 1.05 1.05 1.05 1.05
MSG 0.25 0.25 0.25 0.25 0.25
D-xylose 0.20 0.20 0.20 0.20 0.20
Potassium sorbate 0.10 0.10 0.10 0.10 0.10
Water 40.40 40.40 40.40 40.40 40.40

YSmall size or large size anchovy powder.

YEach number in front of FPA means the added amount % (w/w) of anchovy in fish paste. FPA is the abbreviation of fish

paste containing anchovy.
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Fig. 1. Calcium contents of fish paste containing boiled-
dried anchovy powder.

Each number in front of FPA means the added amount % (w/w)
of anchovy in fish paste. FPA is the abbreviation of fish paste
containing anchovy.
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EA9 HeE YEMNE a#tlredness, -60~+60(-=green,
+=red)] 2@z FAI} H Ao UERRE bt

=
HAEE

o153
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Table 2. Changes in color value of fish pastes containing anchovy powder and the results of folding test

Color value” Folding
Anchovy form I3 2 5 B Test
Control 7559 -1.30° 9.48" 0 AA
1 FPAY 72.39" -167 8.09 351 AA
Small size 2 FPA 70.45:1 —1_261; 6.56; 591 AA
5 FPA 64.82 -1.34 4.60 11.82 AA
10 FPA 57.93° -0.50% 2.19° 19.11 AA
Anchovy powder 94.46 -0.25 10.21 - -
Control 75.15% -1.41¢ 9.82° 0 AA
1 FPAY 69.31" -151¢ 10.147 5.85 AA
Large size 2 FPA 67.22; —1.22; 9‘07? 7.97 AA
5 FPA 60.40 -0.92 10.27 14.76 AA
10 FPA 57.37° -0.30° 10.16 17.82 AA
Anchovy powder 75.82 0.61 13.55 - -

URefer to the legend in Table 1.

2)L degree of lightness; a, degree of redness; b, degree of yellowness; and 4E,

(AL + (4a)*+(ab)?* ).

overall color difference (4E=

3)leferent letters within a column indicate significant difference (p<0.05), n=3
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Table 3. Texture profile analysis of fish paste containing anchovy powder

Anchovy form Control 1 FPAY 2 FPA 5 FPA 10 FPA

, Strength (Dyne/cm®) 286720 288570° 307068" 305218" 301519°

Small size” Hardness (Dyne/cm?) 1819722¢ 3322249° 4360818 4812146™ 5466632°
Adhesiveness (g) -2.3° 2.7 -2.7° -3.0°* -3.3°

Strength (Dyne/cmzl) 284870° 288570 284870° 297819° 3015197

Large size” Hardness (Dyne/cm®) 1669726° 3338827 3812589 4330797 4626818
Adhesiveness (g) -1.3 -2.3 -1.3 -2.3 -2.3

URefer to the legend in Table 1. YDifferent letters within a column indicate significant difference (p<0.05), n=3.
Small size (ength 1.95+0.39 cm, weight 0.174+0.09 g). YLarge size (length 6.80+0.45 cm, weight 5.95+0.34 g).

Table 4. Sensory evaluation of fish paste containing anchovy powder

Anchovy form Texture Flavor Color Taste Over acceptance
Control 3.73"? 3.55% 4.00" 3.00 382"
1 FPAY 3.90" 373" 418 4.00* 418
Small size” 2 FPA 4.00% 4.00° 3.91° 3.91* 4.00°
5 FPA 3.09° 3.45™ 2.82° 2.82° 291"
10 FPA 2.18° 2.82° 1.91° 218" 2.18°
Control 218" 3.64 4.09" 2.91% 3.09"
1 FPA 3.82° 3.64° 423" 3.64° 4.00°
Large size” 2 FPA 3.64° 3.82° 3.82° 3.73¢ 3.82°
5 FPA 3.09° 2.82% 2.55° 273" 2.45°
10 FPA 2.09° 2.00 1.45° 1.55° 1.45°
’l)Refer to the legend in Table 1. YDifferent letters within a column indicate significant difference (p<0.05), n=3.
PSmall size (ength 1.95+0.39 cm, weight 0.1740.09 g). “Large size (length 6.80+0.45 cm, weight 5.954+0.34 g).
oEe 24 slo] -2 AlA, A9 v WAE H s Al A e
A2 shf o] 59 B35 ZA3E Table 39 YER FA v Ete] Hrtsto wa s SFAAH Y A, T
ot} o]E-o] Eleo] S mx= golo @ ¢ To]L o] B 1, 2% F7hre] gxwrt o8y Az, & A g
A ol B AxxA, daATRY XN, HI8E ol AAA A To|H BT 95517 HrlHoe] =& HAaw
QE=d(20), B0 AF&3 AE (R 23%, A% 7.2%) 5 YelN YT o] 59 af3 gho] EXx]e] F43k gkl A
I FH (SR 25%, AE65%)S] ARG 2Ale 4 A3 gho] 7hulElo] AA Ao g FAAA JFS F Ao
I}, =2+ 714 (Korea Food Research Institute, 1998)¢l| Azt Th AR H7bge] St gyle] Asirhar
A FASI Q= 7150 AL RL u) F EF EAo| H7FE QA AEAEA A He A4S el Ants ¥
el =F o= et 2 o) Alee Az W9 oy J|m ey wobp o 1, 2% EAEE HUF 5L
A, AEE 77%, B 75% Fro uPES Bylon, AREA A FFe Skl M 2 BgEda B 45
o|= x| Bk Arleko] ZlelodE RE 0o A] o] & ol FFd 7sdE HAd e Ady T
o %, S84 ol A fH9) Aol ehixr BT AFA ofFe Axel 48R 5 alovje Ao,
ottt 1y AL A SUtske AEE Bo 47
10% F7FElA 714 e F25 Jepith o] AL o5 e o
o H7let WA E-Ho] B J&FS 73S ons=d
BAG GHEol 9 Aie nPAR wudo] W FEH TP TR A ol e e fistel 9
I~ =) =)
A 22 S A sl glolaka AZtETH21) Rl Al 557 A% ZEAdFe 715 fshe] dnkgl
ol 9 ol&sta Jdv AR, FE)E Hrs e
o=e| sAAl 3} A 5SS Axst 2EEFF, Axws EH4EL 2 &
AARES A7 ol 5] #sAA Z3E Table 40l S EALS zAEIGY B 293 sle 7H7) 1, 2, 5,
LER AT ou A e FAAZEA] g X ELR 10%E #7135 o] 5o Aus x| Hrtgo] 714
o5& A XSS ul A FE BEHE] =AA A7t 2 28 Fd RO AAN L, ek dAZ o2 HAaste
w2 g Yehgiglon WX Ef9] vyl WA= 3] vhd | pgk2 SUMeHE 43S e Y f-aAd 7 A
FA4AQ s vH HA S WUl S7MErE dE S Yehdl= A3 AE Aot #AIglo] BT -5
AA 7| RE "o}, wpehA Zzte] HAE AR el 242 dUtEe] S E fodow Aw A



1192 g 2

Tt SUkekslen, #
A AIAM 1, 2% F7Fto
AA A N7}t F9

Aol Asee A 9 FY
BEFud %, @7, 249, A2,
How w7 vebdrh B4d P

_o~<>1r

=
o ol oMo FAeE A e

A=,
AR S e dtel s Hebkth o)l A
Fholl A WAL HFFS 1, 2% B AU 2444,
BEA, Ve ARN Al 25 98 umde] o5 Ax
& 5 ed st
aAel =2

B 20073 % Bt shal st A A AT
ko) =S

1. Lee SS. 1999. The importance of calcium in relation to
children’s growth. J Korean Dietetic Assoc 5: 238-242.

2. Lee SH, Chang SO. 1994. Comparison of the bioavailability
of calcium from anchovy, tofu and nonfat dry milk (NFDM)
in growing male rats. Korean J Nutr 27: 473-482.

3. Park KS. 1979. A study on fourth group of basic food
groups (source of calcium). J Korean Soc Food Nutr 8:
31-36.

4. KFDA. 2006. Food Code.
Administration. Seoul, Korea.

5. Yook HS, Lee JW, Lee HJ, Cha BS, Lee SY, Byun MW.
2000. Quality properties of fish paste prepared with refined
dietary fiber from ascidian (Halocynthia roretzi) tunic. J
Korean Soc Food Sci Nutr 29: 642-646.

6. Koo SK, Ryu YK, Hwang YM, Ha JU, Lee SC. 2001. Quality
properties of fish paste containing enoki mushroom
(Flammulina velutipes). J Korean Soc Food Sci Nutr 30:
288-291.

7. Ha JU, Koo SK, Hwang YM, Lee SC. 2001. Quality proper—

Korea Food and Drug

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

o153

ties of fish paste containing oyster mushroom (Pleurotus
ostreatus). The Journal of KASBIR 1: 32-36.

. Son MH, Kim SY, Ha JU, Lee SC. 2003. Texture properties

of surimi gel containing shiitake mushroom (Lentinus ed-
odes). J Korean Soc Food Sci Nutr 32: 859-863.

. Ha JU, Koo SG, Lee HY, Hwang YM, Lee SC. 2001.

Physical properties of fish paste containing Agaricus
bisporus. J Food Sci Technol 33: 451-454.

Cho HO, Kwan JH, Byun MW, Lee MK. 1985. Preservation
of fried fish meat paste by irradiation. Korean J Food Sci
Technol 17: 474-481.

Park YK, Kim HJ, Kim MH. 2004. Quality characteristics
of fried fish paste added with ethanol extract of onion. J
Korean Soc Food Sci Nutr 33: 1049-1055.

Park WH. 2002. Processing and storage stability of fish
meat paste products added with seaweed. MS Thesis.
Kyungsung University.

Auh JH, Lee KS, Lee HG. 1999. Development of branched
oligosaccharides as a cryoprotectant in surimi. Korean J
Food Sci 31: 952-951.

Park SM, Lee BB, Hwang YM, Lee SC. 2006. Quality prop-
erties of fish paste containing Styela clava. J Korean Soc
Food Sci Nutr 35: 908-911.

Park SM, Seo HK, Lee SC. 2006. Preparation and quality
properties of fish paste containing Styela plicata. | Korean
Soc Food Sci Nutr 35: 1256-1259.

Kang KH, No BS, Seo JH, Hu WD. 1998. Food Analysis.
Sung Kyun Kwan University Academic press, Seoul. p
387-394.

SAS Institute. 1995. SAS/STAT Use’s Guide. SAS Institute
Inc. Cary, NC.

Judd DG, Wyszecki G. 1964. Applied colorific science for
industry and business. Diamond Co., Tokyo, Japan. p 333.
Heu MS, Kim JS. 2002. Comparison of quality among
boiled-dried anchovies caught from different sea. J Korean
Fish Soc 35: 173-178.

Kim YY, Cho Y]J. 1992. Relationship between quality of fro-
zen surimi and jelly strength of kamaboko. Bull Korean
Fish Soc 25: 73-78.

Kwon CS, Oh KS, Lee EH. 1985. Effect of subsidiary mate—
rials on the texture of steamed alaska pollack meat paste.
Bull Korean Fish Soc 18: 424-432.

(2007 5€ 18¥ A4+ 2007 7€ 3¢ AE)



