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Quality Properties of High Calcium Fish Paste Containing Anchovy
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Abstract

Fish paste containing anchovy (FPA) was prepared, and its quality was evaluated by determining calcium content,
color, textural properties, and sensory attributes. The calcium content of FPA increased with an increasing amount
of anchovy powder. The anchovy powder in the FPA tended to decrease lightness (L), and redness (a), but
increased yellowness (b) for the Hunter color values. All test samples of 3 mm thickness had good flexibility, and
did not break even after a 4-fold increase in applied stress. The FPA containing 20% anchovy showed the highest
values in strength, hardness, and adhesiveness. For overall acceptance in the sensory evaluation, the FPA containing
5% anchovy was not different than the non-added control. These results suggest that anchovy can be applied to fish
paste products for the purpose of high quality and functionality.
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(Juaneda P9} Rocquelin G 1985, AOCS 1990, Oh KS
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A ZhE g8 obulingto] FRatTh AA Y EA%

ol @Ae FBasty AEX=FE FAI}= ZwE,

=9 729 mgdolth DHA: 719% 4,
HAE g8, BAL 729 Vs 2 FFABAE
TR, ZES M A3 2 A, G4 Al
o HREL ZEL o AFALH AA F=NF
£2 Qg5 o|FAARE =TT Axe B4
9 FEZ ode] Zdvh AckHew MS9 Kim JS
2002).
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3 F, o5 Mxxy 2 ARA 4RI, T
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B A6 ARG 27| ES ¥F F ¢-5(Xiangshan
South Aquatic Food Co., Ltd., Ningbo, China)& ©] &3}
Qon, WrEY AR ol§ 938%, £HIE 6%, &
20149 02%2 FAFH AN JE FAEE=
AAFAAE), dFEHFEFd, Latenstein B.V. Co,
Inc., AJ Nijmegen, Netherland), AB(N44E, O 2]
3)A}, A1), L-Monosodium glutamate(MSG, Vewongbudi,
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Indonesia), A& Q2(D-Xylose, Sinochem Jiangsu
Suzhou Imp. & Exp. Co., Jiangsu, China), 22 H A+ Z
F(Potassium Sorbate, AMC Chemical, London, UK), =
ARC FAAA} Y 15F FEY) 5 084
th "GRls AZdA BRFHIL e St 3z 2
A[&EEAZ 3.69:06 cm AF 0231002 g, S
254%, U= 69%)[E TYIA olEZe AAT F
9] X 7)(Mixer HR2870 Philips)E o] &-3lo] mwpH T &
2 meshe) AE EHE AL ASAA,

2. UX|2Y &7 0129 M=

FA 2 FH o]FY Azt Table 19] whEulo]
wel A zSFTh BN BTS2 FFL 44d
AzMoz BAMI A¥ 254%2 ZFHYLen, o
of wet WX Bgo Artd wE FE FFE 2E
. =z, "4z 2% 5% A7t 35 127 g

10%% 254 g, 15%% 381 g, 20%E 508 g ¥H&9
2g AA FArtetd AA FE FFo] FLGEH
g9 YEEHe JdE Ar|EL EF7I(KitchenAid
K5SS, St. Joseph, MI, USA)E o] &3te] 1TtA ol A
AR} 2L ¥ 2 5 0FAR £E2& ¥l
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Table 1. Formular for the manufacturing of fish paste

containing anchovy (%)
. 5 10 15 20
Materials Control FPAD FPA FPA FPA
fish paste 43.00 4300 4300 4300 43.00
anchovy 0.00 500 1000 1500 20.00
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 1.50 1.50 1.50
salt 1.05 1.05 1.05 1.05 1.05
MSG 0.25 0.25 025 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 4040 39.13 3786 3659 3532

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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3. 0159 gmEEr &5

Z+zke] Al&E 550CoA A3 stete] HC-IN 20
mLo] 391 % ICP(SPECTRO, Germany)& o] &3ta] &
A5t

4. 020 ME=H

%9 MEL ofFe Ewo] |4 Minoka
CR-200)E AHE-3lo] W X:(lightness, L), &M Z(redness,
@), &M E(yellowness, b)E 33 yHE ZFsto] HFgk
o2 Yehidth oW E&F H{e L 98.11, agk
-0.33, b7k +2.13& 7|Fo 2 AA SR

5. 0{59 =4 53

A& 24 FH2 Az F 4843k Fol| Rheometer
2 o8N FANFELR SHeIR), wble speed
60 mm/min, graph interval 30 msec, load cellMax) 2 kg
9 zdoz 92 bl Ao 47 10 m
Adaptor No.1& A}&38¢ )
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NF AERE 3 m FAZ 2, olAL HAL B9
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71 B, FHLE HolA A Fdo] A7H C, F
Feg FoM F zZo=z =W DE Hrlstdo
(Kang KH 5 1998).
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8. SAHAzZ

Ao A& 2E data= SAS (SAS Institute. 1995.
SAS/STAT Use’s Guide. SAS Institute Inc. Cary, NC)
program Fol A FAHEH(ANOVA)E AAlste] 794
o] & A tEH9A A (Duncan’s multiple range
tes) S o183} ABTFS HIHE AZFHATHP 0.05).
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powder

Fig. 1. Calcium contents of fish paste containing 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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Ox 89 Asgs 220, 5, 10, 15, 20%Z 8+
o] B Az alej(Table 1), 479 M= I AZHA
ZAFE Table 20 Ve QL th Hunter’s color valueg!
dehe  Uell &= Lgk[lightness, 0~ 100(100=white,
O=black)], HA 3} =AM F=gE el dgklredness,
-60~+60(-60=green, +60=red)], 12|31 FN7} P9
HAEE JeERE  b3t[yellowness, -60~+60(-60=blue,
+60=yellow)]& ZAsIH 3, AAZA WHsE <71 9
3 National Bureau of Standards(NBS)2] Z<je] wuwle}
A ZHtotal color difference, AE)E T-3l% tHKim YY<}h
Cho YJ 1992). o159 M= HA BTS FFsHA
o RAF}TFAM FEELFHZE 8943, HYE(aghH7t
+1.33, FAEBEHIF 4420190, BAREC] HIF
952 1t 2 e AAHCE WETET Fas
= ATL, L B0 2¥S vEhIAT AU
9% Uehle JERS @shE NBSS 71EeIA 2

=715k 5, 10, 15 2 20% A7FZNA 2 1190,
1499, 1668 2 17.1002 W29} 23] EATF o]

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

Samples Color value” Folding
L a b AE  Test
Control 7132  -0.94° 9.74° 0 AA
5 FPA"” 60.00°  -042° 6.11° 11.90° AA
10 FPA  56.89° -0.14°  5.75° 14.99° AA
15 FPA  55.16° 008  5.69° 16.68° AA
20 FPA  54.85° 0077  521° 17.10° AA

YRefer to the legend in Table 1.
?L, degree of whiteness; a degree of redness;
b, degree of yellowness; and AE, overall color difference
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g A7A Fe Tl
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T Arhgel 371845 WA Rre

=
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Table 3. Texture profile analysis of fish paste containing anchovy

Control 5 FPA" 10 FPA 15 FPA 20 FPA

Strength (Dyne/cm®) 161804 258054° 308000° 325169* 321431°
Hardness (Dyne/cm’) 1880744° 2043558 3519265° 3948868 4060492°
Adhesiveness (g) -1.3" 2.0° 2.0° 2.7 237

YRefer to the legend in Table 1.

IDifferent letters within a row indicate significant difference (p<0.05), n=5.

22 785 2] A233 A 43.(2007)
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Table 4. Sensory evaluation of fish paste containing anchovy

Samples Texture Flavor  Color Taste accc)ggtr:gce
Control  3.82*  3.3¢ 418 3.73° 4.12°
5 FPAY 327"  3.00° 3.18° 3.82° 3.64"
10 FPA 290" 273 2.82% 318 3.18°
15 FPA 245 273 282 273 2.36°

20 FPA 1.91° 2.82° 1.73¢ 2.82° 2.23°
YRefer to the legend in Table 1.
“Different letters within a column indicate significant
difference (p<0.05), n=5.
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