P-ISSN 0858-4435
E-ISSN 2651-1231

MsEInemansuazmalulad Homepage : http://li01.tci-thaijo.org/index.php/tstj
it 31 atiuil 2 @urns-wwey 2566) 9t [37-52]

andSwavasUanalny Uarduns wazannn AeauunAnIenIenIwnLay
il lundnfaivaturuaunsay
Influence of Striped Catfish (Pangasianodon
hypophthalmus) Mackerel (Scomberomorus guttatus)
and Black Sesame Seeds on the Physicochemical

Properties of Fish Crackers

39501l Lounsny, 1N Useaaius, Arss Fewsena
pauzivaluladnvinssumans uniImeraemaluladsivaspansinn nFunwumIuAT 10120
Sureerat Aemprom, Papimon Prachongpun, Sasathorn Singkhornart*

Home Economics Technology, Rajamangala University of Technology Krungthep, Bangkok, 10120
Received 10 February 2023; Received in revised 20 March 2023; Accepted 29 March 2023

UNANEYD

\ovanfuuvdsesansensTusiufidauamil wasosdnsalutuiiddnysogua daduoims
ﬁﬁ@mmmﬂmmmwiaﬁu%lm mASuERldFnwBvisnaveseUaae Welanduvs wasnssoauR
mMenmenmuaeiivesdnsusivauiusunseu Tnefnwnisnauuutiandselanane waslandunii
Zpay 80 way 90 LesundadluiioUandosas 5 uay 6 TAAWMAABILUULNNNDEEA (2x2x2) 1IUAUNIS
vaaesuUUdNRaen wud Weliadunidosar 90 viilvinanfuriilusiugeign egniiudfymneada
(p<0.05) wanfuTTiASaszanauaziniy 06 MnMERsaaeiesay 90 LLamﬁﬁﬁjﬁmi@mﬁﬁufw
wazmsazaeihiiuunliugetu nannnafulandunifosas 90 wavadndosas 6 feRmaTNYE AR oM
lAnauudafiatu luvasdiand (L9 %) wes (0% anas Tassadreneluves@ndausiineadoiniruuin
gy wariiUSinamadenmadindu woldusinanievan Seeax 90 nanaassuansliiviuin Umudusunseu
USunudegay 90 anUardunsuazlatans Translusiusesas 40.50-41.31 Lay 35.66-36.05 WNNLA 15U
T uuvdsesanslusiudisegunin

ARy Uauwiueunsey; Uatane; Uaiduns; 9160

*Q’%Uﬁwawwmm: sasathorn.s@gmail.com doi: 10.14456/1stj.2023.14

Science31N2-D.indd 37 8/5/2566 BE 11:25



Thai Science and Technology Journal Vol. 31 No. 2 March-April 2023

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
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Appearance

Figure 1 Appearance on the fish crackers in front of (A) and behind (B).
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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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Faruileliusinaniievantesas 90 drwUSunn
aslulawmsnlundnsausiuauiuounsouduusiu
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USunudegay 90 nuin dUsunaasiulawmsnanas
g ailifudAyyeaii (p<0.05) wazidoanudinm
ilevananouazUanduniiudesay 80 lunisuan
wdsnaliUsianslulewmsnifiugeiy Tuvasd
USuavesaninnseaulafidnsnadaUsuio
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MnMsARBsiaInsaesuEledn mssiiavan
Tavilysnalustudiuiy vasiinsiuadl
naviliUsunalutudsiuegadaou fanune
E%’W%’Uiumwﬁmmmi’mLﬁaqmmw
NaNSANYIATBAsE Water activity (aw)
YemdAnfusUauiueunsey (Table 3) wWisldiile
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JWﬁWﬂﬂi%ﬁU (S80B5 S80B6 S90B5 LLarS90B6) Wu
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naafusTA Lo UaBuniUSinadosas 80 Aed
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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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HARAuTUaLHUUaBUN3d (MI0B5 Wag MIOB6)
fusualusiugenindiogadwhlie aw gelu
aullUse sadnandaeuauivounseuts 8 A
naaosan aw liifiu 0.6 aufiinasgiusdndusi
yuyunIIHanUatLHunsauiInua [24] uag
A9NAADINUTIBIUTOY Aedtem et al. [1] fiwu
HARAUTTUaNE@ITIALNUNTOUAINUaImaaT EaliAn
aw lsitAu 0.6 uazeglurie 0.41-0.45 Faen aw
dodudadelunisainaziuergnisiivemisuas
\Husuaddnuvasadovesems Tnevimii
AIVANNITEETEN N154A36Y N15a5I9aTHYeY
qauvsd [24]

3.3 amsAnudeiimagaduiuazduiinisasans
tlunansusivausivaunsou
mﬂmﬁ,mwﬁmﬁmﬁmiam%’uﬁﬂ (WAI)
wazAdinsazateth (Ws) Tundndarivaui
auNaU (Table 4) wuin nskievanduvisusunm
$ovay 80 way 90 vhliimrmannsalumagaduiin
vaswansuivaunuveunsauiiwualuliuananaiy
dlofiarsanmsiisadsunadesas 5 $8vswa
yldedainisgeduihgsduinnniinsldani
Usnadevay 6 wadiohluSeuiioutunsld
ievanaeysinadosas 80 uay 90 wu ATl
nsgaduthlundnfasiuauiusunsouliunnss
fu iflesandviinnsgaduanansaveniesziuues
nshemnslign wsenisAuan nvesingAuan
SoiudogrutuiilneisiastuegfuuTinuves
drunauildluniswan [25] grdlsfaunistdide

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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Uananelunsuanuaikueunseu dnavinliainig
@jmﬁuﬁw (WAI) Aoushaftasiinin msldidavanduva
Tuynéegns snciumsliidlovaanenasabuns
fsziuilevanforas 90 uazadnfear 5 (S90B5
uaz M90BS) difnduimageduth (WA filsiunnsg
fu e WAl Juaiivsuendwsinsiamaveud
(gelatinization) mswiinTuvesSuraldsiuvile
dnarnvosutslundnsusivarwiuaunsaudivhan
Uanaiwanas dedanananisiinavesuilly
NAnSN9IanaLNY [26] KAIINNITIATILHAYTNT
avanevlundnsasiuauueunseuiioiusun
nslieuaaneantesay 80 Wudeway 90 da
walsifiendaiinnsazaneth (ws)) qa"ﬁu Tnglany
og1sBsUausiuounsouliUTinaataegs Tu
yurfinaannislfidovardunlunnsogiadien
awanansalumsazaneti (W) Taiupnsneiu wa
PMNNMSANASesar 5 aslunandusivaiiueu
nseuanLievanaineiiusunadesar 90 wuin
Usinaunsiianasenaiinasesuiinisaranetnanas
wilsutinsazanei it ulunansasian wiu

sunsautliusiusdasruannsalunisazaneves
a1s?aluana (Biomolecule) 9rminlusiu wls uag
Elofazaneihily [25] Immﬂﬂiauﬁﬁaﬁmﬁa
Uanane waziilovanduya Lﬁagﬂﬁmﬂﬂumimam
UaWHUBUNTBY 819LANNTgeLduanInes
1Aseasnalushiu (Protein denaturation) 31nAY
Sou [27] Tusgninanisudmneu yiUsAY
avanwoonanluthldinn wsl Selegatu
3.4 HANNSANYIAIAMNLTSVBINEAN IsTUALEY
auNsau

NAN15ILAS1EYAIANNLTS (Hardness) Tu
HARAUYIUALHLDUNTOU (Table 5) WU Uauuu
aunsauTivhanUandun’ UsunaSesas 90 uaz
f1seuay 6 (M9OB6) ﬁﬁhmmwﬁqqnﬁqm dloan
UsinaniievandundlunisuanUatunusunsavas
Judewaz 80 dwaseriauudefianasegnedidy
dv delnseiimaiiintuainnsldand wu
1 Uanmns$osas 6 Tnatermuudiigeduly
AR AuTUauusaewdafissfuusinasieUan
Wiy wasnsldidevanameuasandiludsuades

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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(S80B5) AzdnaviliirAuudanauindian

g
deFeuiisuiunniiedne Aanauudsiiiutu
ilosnlusiufiunnssiulumeiuguausasain
Mdlunswan [15] ofiuvsmnaniovan dwafiu
Aauudfiiisadesiulaseadrsndnsug Tae
WsAuwenilevanluynistauinansveneiaves
inudle 28] wavaannasariu Noorakmar et al. [26]
nEafusvuLIUR R e s Sinadesas 40
fnavilfeaundaiugeduuasiidiauuds
wnnimsiiieUandesas 30
3.5 nan1sAnwANdveNans agiuauHLaUNTBU
NANITIAATIERANE L* a* way b* Tunansium
Uaukuaunsau (Table 5) Wul1 YalllusunTou
fvndeiliouaanederas 90 wazsdiesay 6
(S90B6) TAmrmainanilan uazudnfusivan
wHuaUNsaUIINLTeUaTaEAIALETIe (L)
unnlundndusivaiuiueunsauanidaan
duvSlunndegne Beluniniunistidevadund
Lﬂ'wﬁuﬁNa@iaﬂ'ﬂmmajwﬁamaaaﬂﬂaﬁﬁaﬁwﬁzy
(p<0.05) TududTunamwesndfigniuadiulaile
wanadvsnanIauuiltdusenisiUasunlamwesen
ANEINS (L¥) 981900100 HaLATIZRAELAS (a%)
AAntulunan A Uawiueunseu WU Aauns
@) QaﬁqﬂLﬁaﬂ%mmﬁaUm@um%%@aaz 80 uay
Uinamsiiesar 6 (MBOB6) uazedunsgalu
nanAuUaNuaUNTaUIINUaNBUNISesay 90
wazdndorar 6 (MIOB6) agdlsfinunisidiile
Uananefisiuaindosay 80 Wudesay 90 ilna
Vlvand a* anas luvazfidvdnavesuSunanly
FINaranIsAeAIE a* INAITIATILRAELRGDS
(b*) Tundndasivaiuduounseu wuin ey
U%mzuﬁumlﬂaﬂmﬁgmmm&Jﬁ’uﬁ:Lﬁu%aaaz 90 way
WuUSHauaen (Sesay 6) danalvirduans (b*)
anasdanniian eg1dlsinudviwaanuiaves
\Hevanansuasdandunsliilduanuualidunis
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\WasLuUawerdund (a¥) uazAdmdes (b%) agh
Faau A1ANEINlUNAR AU Ua1BUNS LN UDU
nseuilrnanas mszdsnalusivluidevandund
funnirdwmaliiAauiasendiinia (Maillard
reaction) 11nAIIUNARAUTIUAILNLBUNTOUIN
Uaname wazdssnmveaiiodaniiunnseiuiiuens
avdsnaromamAnTuluNan fusiuAsinesUan [17,
21] ¢ Tatonafawmmanandaranefidedsou
Tusaeiiovarduniddwuyainlulelnady
(Myoglobin) uarBlilnatuiiifudiuuseneunelu
ilednindad 115,29-30]
3.6 NANSANYIATIES19VBINARAMNTUA N UBY
nsau

nsfinwlassasnganinvesdnsdueival
wHusunseulagldiasweny 30 Wiuag 150 11
(Figure 2) A muaadliiuITUaLELoUNTOUIN
ievanaeuazlanduvisivinadesas 80 Fae
Aaswene 30 Wi Jlassasrengluiiniiwasennia
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finasrelassadranmelurildiliwadonimiingy
mumimﬁu wazwademalivueaiatexnn
ARSI doray 80 Gsnansstuiy
5189114398989 Noorakmar et al. [26] WU Naues
nsMideualutimnaiosuarliuTinautiaganiy
dwaliiiawananavwalrylunaauasninasUal
dleldimdaweny 150 wihansanansasiuaiuniu
sunseuildUsmnantovaniesas 90 azwui @
stusvendovanililunisudniisvnasoguinses
wadenewazaiawasiiinty Tnadleldidouan
anslunsndn azansauesiumadenniafiin
Jufigusrnauuasiindagadurs udidleldidevan
SuvdlunisnanuaiuiueunseuwadennAfiinty
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Figure 2 Scanning electron micrograph (SEM) of the cross-section fish crackers 30x magnification (A) and

150x magnification (B) .

ANIINBNTNAVDIUSUIUINATINABUALEIN U
nanAT e UaduvIUsnaniniudutevas
90 avillassadremeluunsiiuiindudrsumes
TWsuimefudufeuliuidusendninng
Wawaaendanas lnganunsadanaiulaaintias
9878 150 wh tannlassadaneluvesUanusiu
sunsaufiinisiawadenne wWewnanaaumun
wieaielusiuildluverudautiuaniily e
lasuAuSouaziiniaaiflug (gelatinization) [31]
Tnelusiuveadiovan uasnginuluutandivuih
HAnnnsveneinegesindadeuseiuloth [15]
annseveneilasineasusulaeenlsdiiléannis
BunaFeiliAnlassadreiidugngu viewad
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fifwadonmelwgazdinmsnesialdinnniwEnsaus
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4. a3y

nan1sAnwUSInawenioUatae Uan
U3 wazen Ylindndgivaukusunseuilian
fhana Weusinaudevaraneuasievanduva
Wududutesas 90 mﬂé’ﬂwmsﬁﬂﬁﬂgﬁumﬁuﬁq
FNUNADIHARN VAN LD UNTOUNAwAGDNA
i wuadnuaring mnmseszdanslsiu
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