Bull. Korean Fish. Soc. 15(4), 283—290, 1982 HkEk 15(4), 283—290, 1982

P o) B) BORERELE T BY P
1. ¥ - ;minipe B4 2 mIes

R - FIREL « RINE « RIOR - BT - I - WIBESH
SWAFEAS RATHEH

Dehydration of Foamed Fish (Sardine)-Starch Paste by Microwave Heating

1. Formulation and Processing Conditions

Kang-Ho LEE, Byeong-Ho LEE, Byeong-Jin You, Dong-Suck SoNG

Jae-Soo SuH, Yoi-Guan Jga and Hong-Soo Ryu
Dept. of Food Science and Technology, National Fisheries
University of Pusan, Nam-Gu, Pusan, 608 Korea

Sardine and mackerel so called dark muscled fish have been underutilized due to the disadv-
antages in bloody meat color, high content of fat, and >postmortem instability of protein.
Recent efforts were made to overcome these defects and develope new types of product such as
texturiied protein concentrates and dark muscle eliminated minced fish.

Approach of this study is based on the rapid dehydration of foamed fish-starch paste by dielec-
tric heating. In process comminuted sardine meat was washed more than three times by soaking
and decanting in chilled water and finally centrifuged. The meat was ground in'a stone mortar
added with adequate amounts of salt, foaming agent, and other ingredients for aid to elasticity
and foam stability. The ground meat paste was extruded in finger shape and heated in a
microwave oven to give foamed, expanded, and porous solid structure by dehydration.

Dielectric onstant (&) and dielectric loss (€”) values of sardine meat paste were influenced
by wavelength and moisture level. Those values at 100 KHz and 15 MHz were ranged 2.25-
9.86; 2.22-4.18 forE’ and 0.24-19.24; 0.16-1.20 for E”, respectively, at the moisture levels of
4.2-13.8%.

For a formula for fish-starch paste preparation, addition of 20-30% starch (potato starch)'to
the weight of fish meat, 2-49% salt, and 5-10% soybean protein was adequate to yield 4-5 folds
of expansion in volume when heated. Addition of egg yolk was of benefit to micronize foam
size and better crispness.

In order to provide better foaming and dehydration, addition of 0.2-0.5% sodium bicarbonate,
foaming agent, was proper to result in foam size of 0.5-0.7mm and foam density of 200-400
/em2 which gave a good crispness.

Heating time was depended upon the moisture level of fish-starch paste. For a finger shaped
paste (1.0¢m. D x 10cm.L) heating for 150-200 sec. in & microwave oven (700W. 2.45GHz)
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was sufficient to generate foams, expand, and solidify the porous structure of fish-starch paste.

When the moisture content was above 559 browning and scorching was dzzpsned due to over-

expansion and over-heating whereas the crispness was hardened by insufficient expansion at

lower moisture content.

In quality evaluation of the product, chemical composition of 30%

starch and 395 salt addad

product was moisture 8.89%, lipid 2,49, carbohydrate 45.7%, protein 33.1%, and ash 6.0%

Eleven membered panel test evaluated that fish-starch paste was acczptable in color,

crisp-

ness, taste, except a trace of fishy odour which could be masked by th: addition of spice

extracts.
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Table 1. Dielectric constants of sardine meat-starch paste at different moisture levels

and freqencies

Dielectric constant (E”)

Dielectric loss (£7)

Moisture
& 750KHz 100KHz 15MHz 7.5MHz 750KHz 100KHz 15MHz 7.5MHz
4.2 2.23 2.25 2.22 2.24 0.17 0.24 0.16 0.16
7.3 2.52 2.61 2.41 2.45 0.27 0.34 0.16 0.17
8.1 2.55 3.01 2.48 2.30 0.41 0.58 0.23 0.30
10.0 3.90 4,51 2.98 3.21 0.72 1.03 0.34 0.51
10.9 5.11 5.74 3.11 3.37 1.94 2.15 0.53 0.81
13.4 6. 68 8.43 4.03 4.27 3.94 10.68 1.18 1.45
13.8 8.43 9.86 4.18 4.83 1.93 19.24 1.20 2. 04
Table 2. Ingredients of foamed fishmeat- 9} Axe shfAe Lyrt g12E o QARG
starch paste 27l el 2Tl et e dFE Bt
Component Ratio* F, 2¢ARY s8] U5 o wxd sk
Fish meat 100 L oy Az Ang AX ZAe) wx o
Soybean protein 5 o} Fd =] 4l A FY FAo] Yme}, = fHRTE
Potato starch 30 o] UH o AZA(L wiEsv B3t 450
galt Z’ el Fol gk w13l 228 §o] o]rt. Table 50
ugar _ R ~ . N
Sodium bicarbonate 0.8 A8 AL whela 2ot ATl FelA YEA
GDL 1.7 Ao AYE ES) Ade dxsle @ § elela

* Percent ratio to the weight of fish meat.

23} Ad7E noels 2 2rsk £1 g A

Table 3. Properties of foamed and dried fish-starch paste at various mixing ratio of

sodium bicarbonate

bii;)r(})lg:;te Hifx;l: € Swelling Foaming status Color (Ii{fa}gon fsg:g;égystifwture
(% (sec.) ~ rehe (sec.) (min.)
0 195 3.2 Irregular and smaller in size Slight brown 30 30
0.2 180 4,5 ibid. ibid. 30 30
0.4 155 5.4 Uniform and proper in size  ibid. 30 30
0.6 150 6.0 ibid. White 20 30
0.8 150 6.0 Uniform severe in size White 20 20
1.0 140 6.8 ibid. White 20 20

Table 4. Properties of foamed and dried fish-starch paste reffered to the expanding

e e T

1.2 fair 60 0.3—06 30—-60

2.0 fair 50 0.3—0.6 50—100
3.2 good 30 0.5-0.6 80—200
4.1 excellent 20 0.5—0.7 200—389
5.3 excellent 20 0.5—0.7 220—400
6.5 good 15 0.5—2.3 230—400
7.8 good 10 0.5—-2.8 2560410
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Table 5. Properties of foamed and dried fish-
starch paste at various levels of
moisture

Moisture Heating time Expandi-
o/

2 (sec.) ng ratio Foaming

Uniform and
proper in size
ibid.

Uniform but
larger in size
Irregular and
partially scorched

Irregular and
over heated

52 150 5.0

56 135 5.3
59 174 6.2

63 174 6.5

67 180 7.0
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Table 6. Properties of foamed and dried fish-starch paste at various mixing ratio of

starch
Starch Heating . Rehyd-  Stability of**
content  time E);gilir:)dmg Foaming status Color ration* foamed structure
(%) (sec.) (sec.) (min.)
10 180 3.8 Irregular and partially slightly brown 30 30
larger in size
20 165 5.2 Uniform and proper slightly brown 30 30
in size
30 150 5.0 ibid. yellowish white 40 30
40 132 4.4 Uniform and too tiny ibid 40 20
in size ’
50 126 3.7 Small but hardened ibid 50 20

* The time (sec.) to gain the same amount of hydration with sample weight.
*# The time (min.) to result in destruction of foamed and expanded solid structure of

fish-starch paste by hydration.
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Table 7. Properties of foamed and dried fish-starch paste at different level of barley flour

Barley flour Heating . Rehy- Stability of
content time Exrga;%dmg Foaming status Color  dration foamed structure
% (sec.) t (sec.) (min.)
5 185 3.5 Irregular in size slightly brown 30 30
10 170 4.1 Uniform in size slightly brown 30 30
20 160 4.3 ibid. brown 30 30
30 150 3.6 ibid. brown 20 30
40 150 3.0 Too tiny in size and dark brown 20 20
hardened
Table 8. Properties of foamed and dried fish-starch paste at different level of soybean
protein
Soybean Heati o
: eating . Rehy- Stability of
g;gtt?nnt time S‘Z:gi)ng Forming status Color  dration foamed structure
% (sec.) (sec.) (min.)
0 160 4.5 Irregular and partially scorched Slightly 30 30
brown
1 160 4.5 ibid. Slightly 30 30
brown
5 150 5.0 Uniform in size Yellowish 20 30
white
10 150 5.0 ibid. Yellowish 20 30
white
15 140 3.6 Uniform but too tiny in size Yellowish 20 20
white
20 140 3.7 Hardened and too tiny in size Yf]lowish 20 20
white
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Table 9. Properties of foamed and dried fish-starch paste at different level of egg yolk

Egg yolk Heating

Rehy- Stability of

conent time Expanding Foaming status Color ration foamed structure
(%) (sec.) ~ TRHO ©(sec.)  (min.)
1 150 5.1 Uniform in size Slightly brown 30 30
2 150 5.0 Uniform in size Slightly brown 30 30
3 140 5.4 ibid. Dark yellow 20 20
4 140 5.3  Proper in size Dark yellnw 20 20
5 130 5.9 Unifoem and proper in size Dark yellow = 15 20
6 125 6.4 Irregular and partially Dark yellow =~ 15 15
scorched : :

Table 10. Properties of foamed and dried fish-starch pas.te at various mixing ratio of

sodium chloride

Sodium chloride

content (%) tirie?;:;_g)_ Sv::l}(l)ng Foaming status Salty taste
0 145 3.8 Irregular and too tiny in size Subtle
1 150 4.2 Uniform and proper in size Slight
2 150 4.6 ibid. o Moderate
3 152 5.3 ibid. ibid.
4 150 4.8 ibid. ' Strong
5 150 4,8 ibid. ibid.

Table 11. Chemical composition of dried

fish-starch paste

3 A|AE9 RF A5
118 9] A4} 8902 AAE2  crispness,

Constitunt Content (% b, Wi 2 e} AAME A3k Table 136 Vel
Moisture 8.8 W ASE daich, olw]l AMER WiE KEE AT
Carbohydrate 46.7 of Asa g eI w]wmslg e}, crispness
Il;iiit:in si"li o} s}, 4L A7} WebE Aol s heliA &gk
Ah oo 20} Wajo] S101A poorzhr 3k 3WL EF o147

PEERT N

Table 12. Amino acid composition of the
foamed and dried fish-starch Table 13. Sensory evalution* of foamed and

paste added with 30%starch, 5%
soybean protein and 4% egg yolk

dried fish-starch paste

Excellent Good Fair Poor

P . FPC* Fish~-starch Paste
Aimino acid (&/16N) (g/16N) Crispness** 4 7 - -
Lys 8.09 8.409 Taste 2 2 5 2
Eis % 2} g ;(1)3 Flavour - 3 6 3
rg . .
Asp 9.49 9.435. Color** 5 5 4 L
Thr 4.98 6.381 * Numbers indicate the number of panel
Ser 3.75 5.613 :
Glu 1404 14.688 o o and ol ttered to tha
Pro 2.96 3. 260 Crispness and color were reffere to that
Gly 5.32 2.778 of Saeu-Kang, a commercial product of
éla 5.83 6.938 puffed snack.
ys - trace
Val 4.70 5.705
I\i[et 2.41 1.680
lleu 5,22 6.044 -
Leu 8.32 7,706 A& % &%
Tyr 2.92 2,309
Phe 3.90 5.003

* Lee et al (1978)

Hoiel g mie WERAEA d8sA HAEE
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