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Abstract

Processed seafood industries produce a large amount of waste, especially fish bones, which
the salmon bone is one of them. This research aims to produce fish bone powder from salmon for
improving the texture and nutritional value of fish ball products. The optimum condition for
preparing fish bone was performed from two salmon species, including Pink salmon (Oncorhynchus
gorbuscha) and Atlantic salmon (Salmo salar). Heating under pressure by pressure cooker at
different temperatures (120, 130, and 140 °C) and time (30, 60, and 90 minutes) was investigated.
Temperature and time did not affect the firmness of Pink salmon fish bone (p>0.05), but those
involved in the Atlantic salmon fish bone. Heating at 140 °C for 60 minutes resulted in low firmness
and a moderate amount of protein. Therefore, this condition was selected to study appropriate
drying conditions. The drying temperature was categorized into three different levels, which were
50, 60, and 70 °C, and the drying times were 90, 120, and 150 minutes. Drying at 70 °C resulted in
the highest yield and whiteness. The lowest water activity was obtained from drying at 120 and 150
minutes, and these two conditions had no significant difference (p>0.05). Therefore, drying at 70
°C for 120 minutes was selected. The optimum amount of fish bone powder in fish ball production
from threadfin bream (Nemipterus hexodon) surimi was studied at different levels (0, 1, 3, and 5 %
of surimi weight). It was found that the gel strength of fish ball increased as fish bone increased,
while expressible water decreased as fish bone increased up to 3 %. Hardness and chewiness were
increased, while cohesiveness was reduced compared with those of the control. The fish ball with

3 % fish bone powder showed the highest sensory scores in taste and overall liking.
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Figure 1 Firmness (g) of both salmon fish bone heated with different steaming temperatures and

times.
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Figure 2 Protein content (%) of both salmon fish bone heated with different steaming temperatures

and times.
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Table 1 Whiteness of Atlantic salmon fish
bone based on the influence of

drying temperature.

Drying temperatures (°C) Whiteness
50 N/A
60 33.32+6.70"
70 52.13+9.76°

N/A = No fish bone powder passing through a
sieve of 60 mesh; " Different superscripts in the
same column indicate significant differences

(p<0.05)
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Figure 5 The distribution of particle sizes of Atlantic salmon fish bone powder drying at 70 °C for

120 min.

Table 2 Gel strength, expressible water and whiteness of fish ball containing fish bone powder.

Fish bone powder content

(% by weight of surimi)

Gel strength (g.cm) | Expressible water (%) Whiteness™

0 94.71+6.97° 34.29+2.17° 34.42+0.38
1 99.98+11.03° 26.47+2.92° 34.59+0.40
3 127.43+7.06° 28.55+1.90" 34.50+0.68
5 161.27+16.10° 34.27+1.19° 35.00+0.69

2 pifferent superscripts in the same column indicate significant differences (p < 0.05); " No significant

differences (p > 0.05)

Table 3 Texture Profile Analysis (TPA) results of fish ball containing fish bone powder.

Fish bone powder content
Hardness (g) Cohesiveness Chewiness (g)
(% by weight of surimi)
0 1806.80+196.33° 0.77+0.03° 1301.70+87.51¢
1 1869.94+138.05° 0.75+0.01° 1308.32+87.26°
3 2084.94+156.63" 0.75+0.01" 1424.03+91.62°
5 2516.31+271.01° 0.75+0.02° 1705.43+151.98°

b < Different superscripts in the same column indicate significant differences (p < 0.05)

3.3.2 AMN9aNwLadUNa

wuIhmMaiusanszanUattudSunanisiulinase

A1STAAINIIE NYUELYL o URd A1 hardness, cohesiveness Wag chewiness 984
(1151971 3) Wunisvegeudiegrdlaeldusing  aniuedielitdud ity (p <0.05) Weiunenszanlu
(compressive force) WAZIAHULUUNITLAIVDINY Usunauiliinau vilvian hardness wag chewiness
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nsfinenszgnuatitduasluviminf i duiiies
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JUAIAUIDILATIAS 198U U F9vilAn
cohesiveness aAa9 @aAAABINUIIBNUNISLAUR
asulnsluiagniutan (8] oghdlsfinmu Usumm
nszanUanlaiinasasi springiness wag gummi-
ness agiltud1Ay (p > 0.05) (iuansdoya)
333 ﬁﬁaaaxmiqzyt.ﬁaﬁmﬁﬂ
nstAunanszgnuanluliunai
ﬁhaﬁ’u:ﬁwam’aﬁhm'ﬁqz:gﬁmfmﬁﬂﬁuaaqﬂ%uaéwﬁ
Jeddiey (p < 0.05, 37971 2) Immﬁa@mmms@ﬂ
Uanutuagshlianmsgyidetdminanasaui
oAy 3 MnLATiAfiuTy Lﬁaqmﬂmmz@ﬂﬁ@m
9198U5uauniuly Fsludnuinsnisduianu
Ya9laseas1uaaveslusiu vlvauaiusaly

N59UUIVRUIAANA [8]

3.3.4 ANAIINYNY

A5 2 WUIINTLA E\Nﬂigﬂﬂﬂa’]

S o

Tuusunuiidsiulddmadonniuvivegniu

Y =

agaflfodndny esanuanszgniiduuiledly
gniuaiiidnnn Aerudddilfsuntas
3.3.5 NMINAFBUNIUTEANAUNE
MInaFRUNIUSTAMEUEE (A19519
7l ) wuihnsidussnsegaualuUiinaiisnaiu
derafanzlULAUTATIALAEANLYEUlAYTINYDS

andueg9ilvedAsy (p<0.05) ualudnase

Y

9
o

pzuuududnuazling A oduda (laiuans
foya) uazndusaedaiidoddty Tnogniuiliium
nsggniarsesar 3 lasuavwuuAIuTamIALaL
anuveulaeTmgafian wilduand1sinnsidu
HanszanUanfesas 5 agaildeddiny (p>0.5)
N13RAIsANAIMIeNIENIN Lin A
armudanssvesaa Ansgademidn nud
andudaniiunsnsegnuanosas 3 daraany
uauseasanniuazamsgapietmiindoy
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voulppsangafign fadunindunenszgnuan
fovay 3 Faduviuud iminzanlunisndn

mémﬁm%qn%umn@%ﬁﬂmmwEJLLm

Table 4 Sensory evaluation of fish ball containing fish bone powder.

Fish bone powder content e
Flavor Taste Overall acceptability
(% by weight of surimi)
0 6.53+1.36 6.23+1.41° 6.30+1.33"
3 6.98+1.17 6.92+1.39° 7.07+1.19°
5 6.72+1.45 6.53+1.64% 6.75+1.40%

a,b,c

differences (p > 0.05)
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Different superscripts in the same column indicate significant differences (p<0.05); ™ No significant
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