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Abstract

This study investigated the effects of Thai river sprat fish powder (TRS-FP) supplementation (0, 1,
3, 5, and 10% w/w) on the textural properties, sensory quality, consumer acceptance, and nutritional value
of striped catfish fish balls. The results showed that the addition of TRS-FP influenced the textural properties
of the fish gel. Specifically, supplementation at 1, 3, and 10% significantly reduced breaking force; at 1 and
3% reduced gel strength; at 1, 3, and 5% reduced hardness; at 1, 3, and 5% increased expressible water;
and reduced whiteness of the gel compared with the control (p < 0.05). However, TRS-FP had no significant
effect on breaking distance, cohesiveness, and springiness (p > 0.05). Sensory evaluation of the fish balls
revealed that the 1% TRS-FP formulation obtained an overall liking score not significantly different from
the control (p > 0.05), but significantly higher than the 3%, 5%, and 10% formulations (p < 0.05). Therefore,
the 1% TRS-FP fish balls were selected for consumer acceptance testing with 100 consumers and for
nutritional comparison with the control. The results showed that the product received an average overall
liking score of 7.04 (moderately liked) with a consumer acceptance rate of 91%. Nutritional analysis indicated
that the 1% TRS-FP fish balls contained significantly higher protein, fat, energy, and calcium compared with
the control samples (p < 0.05). Therefore, incorporating 1% TRS-FP into striped catfish fish ball is considered
the optimal condition in terms of both consumer acceptability and nutritional value.
Keywords: Striped catfish fish ball, Thai river sprat fish powder, textural properties, consumer acceptance,

nutritional value
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[24, 25) wazayniavadaufnsdadunsuiienageduinianszuuiunindiaa (matrix gel) vililasstnelusiu
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sgwrialusiu-lodfu-dh Suegfurinvesanaifundsssnnlusiuiifuadld Ssdinadonuaivsvodassieieg
TUsfu Tnsansifuudauszianlusiuudseonidu 2 ngu éun functional binder wag functional filler &4
functional binder 9gH8LfinAANLIAUIEBULATANLLATEALEDUYBLRAYSH Yauzdl functional filler awifinen
mnsdudeuliandmseIoadeu (4] dmiurszegmaivhianadeunzg Annmed wazamudavey 3
Alaiumnsrsiuluynsgdunmainar@ufeg Ssaziouinlassairaaalusiuresaranedinsnunisinizi
wazanudangulaluszaulndifssiu wiinsfinvar@uiinsardmanonnunlusiwedag kagauudnny
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Table 1 Breaking force, breaking distance and gel strength of striped catfish gel added with different

concentrations of Thai river sprat fish powder

Percentage of Thai river Breaking force (g) Breaking distance (mm) ™ Gel strength (g.cm)
sprat fish powder (w/w)
0 247.56 + 31.14° 13.20 + 0.63 328.20+ 55.79°
1 183.38 + 29.84 " 11.89 + 1.62 221.79 + 64.25°
3 184.50 + 4.59° 12.56 + 0.53 231.99 + 15.00°
5 220.59 + 22.29% 12.88 + 0.81 285.59 + 46.61%°
10 206.09 + 17.21° 12.76 + 1.12 262.53 + 25.71%

" Mean in the same column are not significantly different (p>0.05)

*® Mean in the same column with different letters are significantly different (p<0.05)

Table 2 Hardness, cohesiveness and springiness of striped catfish gel added with different concentrations

of Thai river sprat fish powder

Percentage of Thai river Hardness (g) Cohesiveness ™ Springiness ™
sprat fish powder (w/w)
0 857.82+74.46° 0.819+0.062 0.711+0.104
1 708.15+55.23° 0.815+0.019 0.726+0.060
3 672.65+68.77° 0.801+0.020 0.751+0.042
5 762.18+26.41° 0.813+0.014 0.674+0.040
10 836.16+43.49° 0.788+0.005 0.708+0.013

" Mean in the same column are not significantly different (p>0.05).

*® Mean in the same column with different letters are significantly different (p<0.05)

ISSN : 2821 - 9406 (Online)




NIATIMEMEns wialulad wazuinnssy windnerdunwdug

Uil 4 atiuil 2 (n3ngew - Furnew 2568)
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vuzfiendosarnisgadoiminduansdsimanidansatueenanidomatald wui waaaneieds
munuiidfesarnsgadetmintesiian (Govay 16.23 + 1.99) luvasiimafunsaduiaiisosas 1, 3 uay 5
ﬁﬂﬁwaﬁﬁﬁaﬂazmiqzylﬁﬂﬁ’mﬁ’ﬂLﬁwﬁyuasmﬁﬂfaéﬁfy (p<0.05) TnedAUszanmudosay 24.51-27.88 Fauand
mafufminlimelulasseealusiuldtiosas daumaiufesas 10 faosaznisgaydotminlaiuandisan
Wwavananefiiegaiuau (p>0.05) MNKaNIMAaBIRziulad1 MsiuUaidiuinsdmaliainueivedss
‘Um?maammafmﬁﬁaﬁﬂﬁzymm’%mm‘dm%uLLﬁamﬁqaﬂﬁu fatiAnndsssuvfvesUaauianedsdidimonyn
deduludenataanetsdfumnidehlifvesalaanodeuludmalieummanas uenaniinsnsyans
fvesardufwdudenalusfueaiilfiAnnisnsiduauandminaailifinisduaidaudame vl

Aaa v '

AMNTILPETINAAAAUTUAY FdenAf o UTIBUlUNWITERY 9 AUl MsdvaIAuLaso IS ANRIdNAIeE

1%

anANIIveIHAnduailnalusiuld [26] Inemsiiuansdnudassianivsiulinadeddveaaaysi lngazan

v
o a

L* \iintios uazfiud b* vesaaliigetu (4] aenadosfuauideiifinaiiu soy protein isolate karnsdsvinluian
g3891nUa1 Indian mackerel FsfiAnAnuanianasmUsuamsfiniigetu [21] duiosaznisgay ot
o Usinasifianunsatueenainieatanld wui madumsUandudilusesudosay 1, 3, uag 5 vnldeiuay
oghailifoddty Bauansi wavaanedarwaunsalumstnduiiilulessiomaldsas shlsidhlusavangniv
oonldietuidiognaaviudegndiimin feduimanifignivesnmnanieadiuiniueiafinainnissuniu
TsssaalUsfuuazanmumuuturenioaanuan@uimg dwalilassnenalusiuiaaudomeniols)
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WakazdsEuANLLLTeniiana dwalihgninfuldfudeSeudieuiuseauanudududu

Table 3 Whiteness and expressible water of striped catfish gel added with different concentrations of Thai

river sprat fish powder

Percentage of Thai river sprat Whiteness Expressible water (%)
fish powder (w/w)
0 75.92+ 1.06° 16.23+ 1.99°
1 7354+ 1.00° 27.80+ 2.95°
3 70.98+ 0.88¢ 27.88 + 6.57°
5 69.16 + 0.53° 24.51+ 4.22°
10 61.06+ 2.77° 20.30 + 2.45%

*€ Mean in the same column with different letters are significantly different (p<0.05)
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0% TRS-FP I 1% TRS—FPI | 3% TRS—FPl | 5% TRS-FP | | 10% TRS-FP |

Figure 1 Striped catfish gel added Thai river sprat fish powder (TRS-FP) at different concentrations

3. HavaUmBuimsdanmn W UsEamuREvasgnIulaiEe
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= A a a v v e =~ 1Y
favouun vgimsifnvardiuinefisesas 3, 5 waz 10 gniudaniinzuuunnuveulunndnvuzananiy
Usnasandauionefiiiiudu sistigneaeuldlianuiiuii gniuvaranefidnisduvar@ufnsiisziuanuidudu
X A o ¥ £ [ Vg A a < < 1 &
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Table 4 Sensory characteristics of fish ball prepared from striped catfish mince added with different

concentrations of Thai river sprat fish powder

Attributes Percentage of Thai river sprat fish powder (w/w)
0% 1% 3% 5% 10%
Appearance 8.00+1.20° 7.75+1.04° 7.23+1.13° | 6.87+1.33° | 6.36+£1.49°¢
Color 8.03+0.99 % | 7.60+1.35° 7.00£1.33° | 657+1.61° | 576+1.65¢
Odor 7.50+1.43° | 7.03+127%° | 653+157° | 573+1.82° | 5.40+1.89°¢
Taste 7.93+0.98° | 7.47+1.43°° | 7.00£1.66° | 6.10£1.98° | 5.37+2.04°
Texture 8.07+0.98° | 7.53+1.43%° | 6.93+1.41° | 597+201° | 4.93+227°
Overall liking 8.07+1.08° | 7.76x1.10° | 6.93+126° | 6.03+1.71° | 5.10+1.86°

#d Mean in the same row with different letters are significantly different (p<0.05)

4. HAN1INAFIUNITEANTUYAIUILNA
HansedeUNTsEeNsuveUslnadegnTuUaaeditUaFiuireTesay 1 (Figure 2) 31u7u 100 AY
wanIHads Table 5 wuin fmegeuilumendguazinamefndudovas 53 uaz 47 audau dwlvgjeglungueny

20-30 U (3ovay 52) sesasnfenguiuslaneny 41-50 T (Sevay 21) ngueny 31-40 U (Fevaz 14) nguengsini

a =|

20 U (Sesar 9) uagnquenguinndi 50 U (Feway 4) awddu lnefevay 66 dnsdnwiegiseAuuSyying

A7)

sosaanfegenitszauliganssesas 21 dwlngdunguinseuwindnuiiesas 48 sesanldun andniu

1% |

319N13/553a1na (Seuaz 28) gneasudiulngiiseladewautiosnii 5,000 um (Seuaz 38) sesawunfe el

Y

ABLABULINNTT 20,000 U (5a8ay 26) 10,001-20,000 U (5pgay 20) kag 5,001 — 10,000 U (Segay 16) &4
seldnaifeuaannfesiveITnvasnaaey dmsunaniimaaauauyeu (Table 6) wudn duslaalvinzuuu

AnuvevlugudnuuzAuanuurysINg § sawd Leduda uaranuveuTinegiseiuvauUunang (7.04 - 7.54

'
=

AL VuzTinzLULANLYOUAUNAURLTIsTAUTeUIANTIoY (6.37 Axuul) Fdenadosiunanisdrsiamanadilyl

U a

& i a & v o Ay a o i o = = 1Y o v a &
(ﬂﬂa‘lﬂf\]qj@ FINUIT NAUATT Lﬂuﬁ%EJﬁmeJVI@U‘iIﬂﬂﬂqumaﬂa”l’m’]mm (Souay 36) ﬂ']iEJE]ﬂJ'ﬁULLaSﬂ"ﬁC‘]@aUSL"\]SUE]

v a

wAnAnusivesivageu (Table 7) wuin fuilanlinnssensundndasisosar 91 wasdnduladodosay 80 iy
wnnaluntsiadulatouarlifedahnsinseideyalusuvesindosas Tnssosarveavamansiar fofuanan
nsFIUAIRUTe VR HAT U IR EE LRI e U AR adaE 100 WUt ianalun1sFRAulade
Sedaduanuintutes Ae savifeses sunvaaeuilnandndue danuulanividvesmdndum daummng

aa

Layunnsiidseaunn uazazamnsenisuilan Anlusosas 26.47 20.59 20.59 17.06 uag 15.29 aua1nu

Table 5 General information of 100 respondents in the survey on consumer attitudes and preferences

toward striped catfish fish ball added 1% (w/w) of Thai river sprat fish powder

General information Percentage
Gender Male a7
Female 53
Age < 20 years 9
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General information Percentage
20-30 years 52
31-40 years 14
41-50 years 21
>50 years 4
Education level Primary school — Secondary school 6
Diploma / Vocational Certificate 7
Bachelor’s degree 66
Higher than bachelor’s degree 21
Occupation Student/ Undergraduate student 48
Civil servant / State enterprise employee 28
Private company employee 1
Business owner / Self-employed 10
Others (e.g., Research Assistant, Homemaker) 13
Monthly income Less than 5,000 Baht 38
5,001-10,000 Baht 16
10,001-20,000 Baht 20
More than 20,000 Baht 26

Table 6 Consumer preference scores of striped catfish fish ball added 1% (w/w) of Thai river sprat fish

powder (n = 100)

Attributes Average * standard deviation
Appearance 7.54 + 1.47
Color 7.47 + 1.59
Odor 6.37 £ 1.94
Taste 7.04 £ 1.84
Texture 732+ 191
Overall liking 7.04 £ 1.84
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Table 7 Consumer acceptance and purchase decision of the product with reasons (n = 100)

Factor Percentage
Product acceptance
Accept 91
Not accept 9
Purchase decision
In the case of purchase 80
Because they wanted to try the product * 20.59
Easy to consume * 15.29
Nutritious and beneficial for health * 17.06
Novelty of the product * 20.59
Delicious taste * 26.47
In the case of not purchasing 20
Because  they disliked the appearance of the product 4
Unfamiliar with the product * 12
Unpleasant taste* a4
Fishy odor * 36
Unpleasant texture * 4

* Percentage is calculated by dividing the number of responses for a specific reason by the total number

of responses, multiplied by 100

Figure 2 Striped catfish fish ball added 1% (w/w) of Thai river sprat fish powder for consumer test
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5. AANYRLgnIUUaIENEiNUaTiIneTouas 1
AuANYBIgNTUUaIEEANUATILAIHITREAE 1 (Table 8) Wudn gn¥ulataeduTunmaIuiu

TUsiu ludu i wazanslulawmse Seuas 81.32, 13.90, 0.25, 1.40 kag 2.13 mua1au gndudaraine 100 N3y
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ANFIUNIVUA 66 NlakAaT LazwAaldey 121 Taansuse 100 NSU @19SUAIAINNYNT AN 73.54 wavUSuna

fuvIdnamun Wi 3.41x10° CFU/g WelUSeuliguivgniularanedieganiuny wudl Msauuaiiuiasg
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auay 1 FrediuuIunalusiiu ludu wdenu wasura@euvegniuaianyeagis
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Hod1AY (p<0.05) wsidnali
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v
o a a N6 o

ANNTU Aslulansn 1 warAuYIanatessitedAy (0>0.05) vasfivsunarduridiamaduluaunoe
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ety gniuvananeiifnuanduiinedesaz 1 Juluuvdsvadlusiuuazuiong nsamsunailon Tlufus uag

fanudasasiroguilan

Table 8 Quality of striped catfish fish ball added 1% (w/w) of Thai river sprat fish powder

Nutrition values and quality Average + standard deviation
Striped catfish fish ball Striped catfish fish ball added 1%
(0% Thai river sprat fish powder) | Thai river sprat fish powder
Moisture (%) 81.72°+£0.02 81.32°+0.03
Protein (%) 13.28°+0.03 13.90°+0.02
Fat (%) 0.14°+0.00 0.25°+0.00
Ash (%) 1.42°+0.01 1.40° +0.02
Carbohydrate (%) 2.46°+0.02 2.13°+0.03
Total Energy (kcal/100 ¢) 64° 66°
Calcium (mg/100g) 32.67°+0.58 121°+1.00
Whiteness 82.24° + 0.45 73.54° + 1.00
Total Plate Count (CFU/g) 3.57x10° 3.41x10°
dyuna

mMafuandaudmsiinalronsoautfsuiodudavesaataans Tnsauseildlunnaneneg s
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fInmsiuua@miineseay 1 dmsunisveaeuniseeniuvesuilan lngran1snageunseauiuduslandiuiu
100 AW WU Qﬂ%uﬂmqumﬁaﬂdnﬁmLLuumwmaumaaﬂ,uixéfwnawmﬂma (Aade 7.04 Azuuw) g
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