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Abstract

Fish meat was a great source of high-quality protein and black sesame seeds were rich in
containing essential nutrients and healthy nutritional value. This study investigated the influence of
fish meat (striped catfish and mackerel) and black sesame seeds on the physicochemical properties
of fish crackers. The substitution of wheat flour with the striped catfish and mackerel (80 and 90%),
supplementary fish meats were incorporated with black sesame seeds (5 and 6%), using of (2x2x2)
factorial experiment in a completely randomized design. The result showed that mackerel (90%)
significantly enhances the highest protein of the product (p<0.05), while the water activity of fish
crackers decreased less than 0.6. Adding striped catfish (90%) demonstrated both the water absorption
index and water solubility index tended to increase. The effect of mackerel (90%) and black sesame
seeds (6%) on the quality of the product in increased hardness while decreased colors value (L*)
(@*) and (b*). The internal structure of large shape air cells and increased air cell amount were
augmented by striped catfish and mackerel (90%). These results suggested that fish crackers content
of 90% with mackerel and striped catfish contain 40.50-41.31% and 36.05-35.66% of protein, a good

source of protein for healthy.

Keywords: Fish crackers; Striped catfish; Mackerel; Black sesame
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Table 1 Formulations of fish crackers with striped catfish mackerel and black sesame.

Treatments

Formulations

Striped catfish:

black sesame

Mackerel: black sesame

(%) 80:5 80:6 90:5 90:6 80:5 80:6 90:5 90:6
S80B5 S80B6 S90B5 S90B6 M8OB5 M80B6 M9I0B5 M90OB6
Striped catfish 4136 4719 5328  53.09 0 0 0 0
Mackerel 0 0 0 0 4136  47.19 5328  53.09
Roasted black sesame  2.84 3.19 2.84 3.19 2.84 3.19 2.84 3.19
Wheat flour 11.84  11.80 5.92 5.90 11.84  11.80 592 5.90
Rice bran oil 7.89 7.86 7.89 7.86 7.89 7.86 7.89 7.86
Ice 11.84 1180 1184 11.80 11.84 1180 11.84  11.80
Baking powder 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79
Spice 5.29 5.27 5.29 5.27 5.29 5.27 5.29 5.27
Seasoning 4.26 4.25 4.26 4.25 4.26 4.25 4.26 4.25

NAADUTIWIU 3 91 UUNNNALALAIUIMLRAEAT
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Appearance

Figure 1 Appearance on the fish crackers in front of (A) and behind (B).
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Tustu (Fat) figsiigalun@nsiasivaunuounsoudild
\evananudosas 90 wazndn Sevas 6 :nNANTS
Ansgiludu wun nmsliuananelunisyinuanusiy
sunsoufiuualiufivimnalviuazgeninnsléuan
Suvdiiieadntios venantinsiiuUSinansann
Furlrdsmnaluuiildannisiwsizinntuge
agslsinunisiiuusunaniouaisaswiinen
ovay 80 \Judavas 90 lulawiueunsaufisysu
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PUFA) [3-4,19] Wunsalusfufisresmelalaunsa

2/5/2566 BE 08:46



U9 31 auuil 2 JurAs-uvIgy 2566

58153Imemansuazinalulad

Table 2 Proximate composition of fish crackers with striped catfish mackerel and black sesame.

Compositions (%)

Treatments
Moisture Fat Protein Crude fiber™ Ash Carbohydrate
S80B5 1.36+£0.27®  23.05+1.28  28.66+1.23° 1.01+0.19 3.76+0.35%  42.14+1.22°
S80B6 0.49+0.36°  24.77+1.18%°  30.32+1.26° 1.19+0.65 3.86+0.08°  39.33+1.38°
S90B5 0.90+0.05°  27.59+1.16™  35.66+1.26°  0.91+0.17 4.31+0.03°  30.22+1.10°
S90B6 0.52+0.09°  29.93+0.27°  36.05+1.10°  1.12+0.29 4.33+0.01°  28.40+1.83"
M80B5 0.93+£0.53°  21.07+0.74“  34.76+1.24° 0.85+0.24 3.79+£0.56  38.57+1.63
M80B6 1.37+£0.08"  17.56+0.67°  34.69+1.33° 1.19+0.37 4.15+0.01°  41.02+1.98°
M90B5 2.11+1.44°  21.20+0.30“  41.31+155  0.96+0.03 4.86+0.02°  29.53+1.40°
M90B6 1.33+0.35°  26.79+£0.71"  40.50+1.25° 1.53+0.52 4.83+0.01°  24.99+1.48°

*P<9Values within the same column indicate significant differences (p<0.05)

™ means within the same column not significantly different (p>0.05)

)
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Usnailusiufesar 12 azdneglusedudl 1 [23]
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Enlunandamianaing muddedduandiidiui
deldusmnaniieUanis 2 wfiniisosas 80 dewals
SvidwavesSunanenfidno U wansennun
Fouty wswdleusinandfiutuandosas 5
Huteay 6 vldUsinandiuausae uwinadilaile
Fanudleldusinandevanfesas 90 druusuna
aslulawmsalundnsausiuauiueunsoudulsiu
Fuvsualusiu wWeldaraneuazUadunid

USunudegay 90 nuin dUsunaasiulawmsnanas
g ilifudAymaaii (p<0.05) wazidoanudinm
ilevananeuazUandunidudesas 80 luniswan
wdsnaliUsmnanslulewmsnfiugeiy Tuvasd
USuavesaninnseaulafidnsnadaUsuio
adlulawmsaiintulunansusivatwiusunseu
MnMsaRasiaInsaesueledn msiavan
avilyUsnalustudiuiy vasiinisiuasdl
navilisunalutudsiuegradaou fanune
E%’W%’Uiumwﬁmmmi’mLﬁaqmmw
NaNSANYIANNBAsE Water activity (aw)
YemaAnfausUauiueunsay (Table 3) ielfie
UananeuUsunnsoas 80 uarineay 90 AaUsunm
\‘IWTWJﬂS%(ﬁU (S80B5 S80B6 S90B5 LLagS90B6) Wu
Fdian aw laiwansneiu (p>0.05) wazlidunnmiaiu
nanfuaTe L eUaBuniUsinadosas 80 Aedim
Zawaz 5 (MBOBS5) annsldiiouananelunisuan
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Tifnarilien aw Wasuwlas wiegdlsfanudle
YunUIsufieufundaseidldidovaisuns

Table 3 Water activity of fish crackers with striped catfish mackerel and black sesame.

Treatments Water activity (aw)
S80B5 0.28+0.01°
S80B6 0.27+0.01°
S90B5 0.27+0.01°
S90B6 0.26+0.03°
M80B5 0.27+0.00°
M80B6 0.20+0.00
M90B5 0.22+0.01"
M90B6 0.17+0.02°

**¢\alues within the same column indicate significant differences (p<0.05)
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fusualusiuganindiogadwhlie aw gelu
aulUse seinandasTuausivounseuts 8 s
naaesllan aw Lt 0.6 auiinnsgiusdndusi
YUYUAIINAAUAILHUNTBUAIYUA [24] uay
AOAAADINUTIBIUYOY Aedtem et al. [1] finu
nARAUTUaNETIALNUATOUAINUaIE ATyl
aw litAu 0.6 waveglugis 0.41-0.45 Faan aw
doluladelunisanasiuangnisiivemisuas
Hughuddennuasndevesorms Tnevhniii
AIVANNITOYTEA N154338Y N15a519aTTivYeq
qauvsy [24]

3.3 namsAnudeimagaduiuazduiinisazans
tlunansusivausiveunsou
mﬂﬂ'lﬁl,mwﬁﬁ’]é’suﬁﬂﬁ@m%’uﬁﬁ (WA
wazAdatimsazateth (Ws)) lundndariuauiu
auNsaU (Table 4) wuih nstiilevanduvausunm
$ovay 80 way 90 vilsiarmannsalumagaduniy
vpswansiusivaunuaunseuiiwualoulidunnaiaiy
dlefiansanmsiinadusunadesas 5 $8vswa
viladainisgaduihgetuinnniinisldadi
Usnaesay 6 wasfiothluiSeudiouiunisld
\ovananneUSinadosas 80 uay 90 wu Al
nsgaduthlunnfusivawiusunsouliiunnsig
fu \ilesandviinsgaduanansaveniesziuves
nsiemslign wsenisAuan nvesingAuan
Soyindoguuiuiilneisiastuegfuuinuves
drunanildlunisuan [25] egrslsinunisidide

Table 4 Water absorption index (WAI) and Water solubility index (WSI) of fish crackers with striped

catfish mackerel and black sesame.

Treatments WAI (g/g) WSI (%)
S80B5 3.31+0.07° 26.86+2.57"
S80B6 3.35+0.05° 27.12+0.57*
S90B5 3.09+0.38% 31.53+0.85®
S90B6 3.30+0.21° 32.70+2.64°
M80B5 3.28+0.22% 22.87+3.92°
M80B6 3.05+0.23° 23.86+2.04°
MO90B5 3.04+0.15% 22.89+3.37°¢
M90B6 2.90+0.08° 23.24+3 86°

*P<values within the same column indicate significant differences (p<0.05)
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Tunnies sndumstiiidevaansuazuanduri
fiszsuilevanforas 90 uazadnferay 5 (S90B5
uaz M90BS) fifnduinageduth (WA filsiunnsg
fu an WAL Jumiivsuendasiinsinmavosutl
(gelatinization) MsiiinTuvesSuraldsiuvile
dnarnvosutslundnsusilarwiveunsaudivhan
Uanarnuanad dedananenisiinnavesuialy
HANSUIANAINIE [26] KARINANTIATIVAVLAS
avanevlunandasiuawusunseudiowiuy3unn
nslieuaaneantesay 80 Wudeway 90 da
nalsiindaiinnsazaneth (ws)) ga%gu Tnglaniy
ogsBsUausiuounsouliUTunaaaegs Tu
yrfinaannislfidovardunilunnsaogdien
awanansalunsazaneti (Wi Taiunnsneiu wa
PMNMSANIASesay 5 aslunandusivaliuuou
nsevaniifevanaineituunadesar 90 wuin
Uinunsitanasenaiinasesuiinisazanethanas
milstinsasaneihifntulunansasian wiy

sunseutliusiusdasruannsalunisazaneves
a1s?aluana (Biomolecule) Frmanlusiu wls uag
Elofazaneihily [25] Imamﬂﬂsauﬁﬁasﬂmﬁa
Uanane wasiilovanduya Lﬁagﬂﬁmﬂﬂumiwﬁm
UaWHUBUNTBY 819LANNTgeLduanInes
1Aseasnalusiu (Protein denaturation) 31nAY
Jou [27] Tusgninanisudmneu yiusAu
avanwoonanluthlfinn wsl Sefiegatu
3.4 HANNSANYIAIANNLTSVBINEAN ITTUALEY
auNsau

NAN15IASIEYAIANLTS (Hardness) Tu
HanAUYIUaLHLDUNTOU (Table 5) WU Uauuu
aunsaufivhanUandun’ UsunaSesas 90 uaz
f1seuay 6 (M9OB6) ﬁﬁhm’mwﬁqqqﬁqm dloan
UsinanievandunslunisuanUaunusunsavas
Judewar 80 dwasoriruudefianasegnefide
dr delmseiimaiiistuannstda wu
 Yinmndn$osas 6 Tnarormuudeigeiuly
AR AT UauRuae s dafisesuUSnanieUan
Wi wasnsliileuanamenasndilulSunasiey

Table 5 Physical properties of fish crackers with striped catfish mackerel and black sesame.

Colors
Treatments Hardness (N)
L* a* b*
S80B5 8.70 +0.24° 59.09+0.90" 8.79+0.15" 29.31+1.04°
S80B6 11.81+1.66° 60.21+0.29° 8.24+0.56" 29.09+1.07%°
S90B5 12.03+0.95° 59.28+0.64° 7.31+0.89° 27.67+0.65™
S90B6 13.77+0.34>¢ 61.96+0.59° 6.76+0.28° 25.95+0.61%
M80B5 11.30+1.61° 56.90+1.18° 8.75+0.13" 28.75+0.35%
M80B6 12.70+0.57 56.29+0.45 9.91+0.64° 28.60+0.32%°
M9OB5 14.77+0.28" 55.23+0.04° 9.04+0.44° 26.68+1.01°
M90B6 17.44+0.42° 55.64+0.71° 7.26+0.14° 24.57+0.97¢

*bc9¢ alues within the same column indicate significant differences (p<0.05)
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Figure 2 Scanning electron micrograph (SEM) of the cross-section fish crackers 30x magnification (A) and

150x magnification (B) .
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