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ABSTRACT

The objective of this study was to develop crispy brownies supplemented with bio-calcium from tuna
bones in order to add value of them and study on consumers acceptance. The fortified crispy brownies were
prepared by adding 0, 10, 20, 30, 40 and 50 percent of bio-calcium powder which source from tuna bones. The
result of sensory analysis found that the 30 percent of calcium fortified crispy brownies obtained the highest liking
score. Proximate analysis of 30 percent of calcium fortified crispy brownies from tuna bones contained moisture
(2.47 ¢/100 g), and showed composition of protein (9.47 g/100 g), fat (24.43 ¢/100 g), ash (5.37 ¢/100 g), carbohydrate
(57.40 ¢/100 ¢) calcium (1.37 g/100 ¢) and phosphorus (0.79 ¢/100 g). In addition, physical analysis of crispy brownies
supplemented with bio-calcium from tuna bones showed that water activity values range from 0.29 to 0.32 and

hardness value was 365.45+30.64 N and L* a* b* were 25.20+0.37, 6.45+0.68 and 6.97+0.20, respectively.
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druesrUszneu anmunmeesnitluemsssunelagende
muduiussewiemutuluomsiumududuinsaes
pnAfiegsou q et Viliianuddysooigmaliu
$hw1 msdends uavanuUaendsvasomsiiendaus O-
1 AUimuthasy (Aw) seseisunssiaoglutag 0.03-

=

0.50 auv3dlalanmnsaasyle dauAinanindase (Aw)

=2

AN 0.50 Baduanmilimungsonisiasaivlnves

pad )

o '
=] a o =

Wedunid Snvisgnsusifinsevdvimamslulounaiden
mﬂﬁﬂqﬂaﬂmu'nqasfuamﬂmsaam%mmi}’ﬂul,l,ﬂalﬁ
(Benjakul and Karnjanapratum, 2018) Qmawﬂ’ﬁvﬁ"mtﬁa
dufavesusminseuiadumaluleunaidonainiataiyin
Tusgaus1g A1AULTs Aouseiinsevinnesimsvinley
91suansonenaond wduuseildlunisnadognsly
sErineiiunsy (@nn¥ntinasanste, 2541) Madinusune
yosnslulounaidouaindrsauruinliauudees
usniinseuiidranaadiasudisuiuusadnseudunuy
\eannwslulonnaidouiiannldoglugUvesunalden
Woamniiliavaneth dewunura@enfiniuayluinuns
msAaeailugdurliuddiianiswesiiannislewmss
vliduiivunadn daiusoinldannisiianiswesiaves
amylose uaz amylopectin Fsiinasianisadrsvedlasiadn
wavhlvnanfrildnvasidodudaniusizuns (Benjakul
and Karnjanapratum, 2018) NavadndlulanAaLd auan
Aslainuluseausngg seniseeusunisssamduda
98305179 nsoud N5 uUsuamslulowmald suain
feUandisziugean (Fosas 50) Idazuuumiuvoulngsm

ffgn laslanizndukassavfdlowSeuiisuiuusnal
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v
=

nsouUgnsd ug mszUTunamendluleunadond gy
m;maLﬁamqehuwamﬂ?awgﬂ WU e 1haa waznde
Frowmn i Teluanaruduturesn man e 10 uly
nAnSueid11593U (Benjakul and Karnjanapratum, 2018)
WiierfuaTIUAIUNAY 898 wazauTeulneINeY
anaadeUnaomslulounalonanieaminiiesas
40 waz 50 39vilius1adnseviasunslulownald oud
Usuraidosar 30 THSuUAzLULAIINYOUNIIAIUE NAY
savnd 1 eduia wazanuveulaesiulyuana19fy
nandmeiusadnseud linsasunslulanaadouain
favangu (p>0.05) dslivhansnansenusisniseeusy
meUszamduia Sadenusninsoudsunslulownaideud
USunuseeay 30 41Anw1e9A Usynauniaiad lag
Wisuifsuiuusminseugasiuluy Sawavesesduszney
mapfivesusninseuasunsluloupadeufivsunadosas
30 AATUTAUYINAY 9.47 (¢/100 g) wazld wvIAU 5.37

(g/100 ) asnasluloupaidouaininavaurilaain

AsanatAlUIAUSREaY 29.94 ANL1508AY 55.36 LAy

(4

Lﬁ'aw’mmluiaLmaL%mmﬂNﬁamuuﬁmma'waa
wradsuuazeanesaiiaswhlifesnusninsouasy
welulannaidouii Usuiudovas 30 famaaidounay
Woanosa i ud wY Uiy 91nAILUEUIT0INTENT S
41515048 (2548) wuzthUnauaadeuiisaniedonis
Tudagu 91901y 9-18 U fio 1,000 Hadnfudoiu warluiy
Hivgy 99018 19-50 U Ao 800 dadnsusadu nsensiv
a1517da v (2541) AmuaUiinaasem s iluusnid
nseulunilmheuslaaivhuin 30 n$u FeUSinaueadoy
ﬁLLuzﬁﬂﬁﬁiﬂﬂﬂizaﬁ’ﬁuﬁm%’mﬂmm&;ﬁgm@i 6 Yauly
(Thai RDI) Wiy 800 fadnsu anuan1sAnwInuINUTuIu
waasdeuluiiogrsusiadnseuiasunslulonpaidonain
Asvanyumd amiasuilaausum 30 n5u TfuSum
waaduusosas 51.3 vaa Thai RDI dadulumuinasinag
nanvIelnTuINTResiuSInuLAasLee oy oAz

10 ¥84 Thai RDI sazuandenuineaiugunimla

M13197 4 asAUszneuMIMeNveINdniueiusainseulasunslulauaaldennisUanyuluseAusiieg

mﬁﬂsxnaumamamw
szaunmmaunu (Sovaz) Ad . N
, - — ALV (N) Usuuundase
AUAIN (L*) g (@*) fdmaeg (b*)

0 25.49+0.27° 7.52+0.43° 7.49+0.38° 609.47+54.32° 0.3391+0.0002°
10 25.39+0.35° 7.03+0.19° 7.02+0.24° 529.12+78.85° 0.3237+0.0034°
20 24.41+0.25° 7.03+0.65° 7.63+0.60° 426.15+39.98° 0.3164+0.0026°
30 25.20+0.37° 6.45+0.68° 6.97+0.20° 365.45+30.64¢ 0.3058+0.0017¢
40 25.19+0.412 6.60+0.16° 6.34+0.27¢ 247.53+32.93¢ 0.2952+0.0034¢
50 25.37+0.59° 6.22+0.36° 5.93+0.32¢ 230.89+18.37¢ 0.2857+0.0016"

(a-H) fhsnwusiupnmefuuuALedsLand I LLAnmafue ARl uLR IR Ao el AgUVSanaA (p<0.05)
M519# 5 AzuuuAuTeUTesHAnsusiusninsouunslulauraiBnnisayilussdusineg
. Y AENYY
FEAUNTTNALNY (508a%) g ¥

fnwazdsng d nau FAY (aduis AuYaUlagTI

0 6.58+1.03° 6.78+1.11° 6.48+1.45° 7.44+0.73° 7.08+1.03° 7.52+0.86°

10 6.66+1.08° 6.56+1.18% 6.32+1.56° 7.40+0.61° 6.92+1.50° 7.42+0.58°

20 6.36+1.12%° 6.78+1.08° 6.32+1.65° 7.30+0.54° 6.76+1.15° 7.36+0.69°

30 6.04+0.83° 6.38+0.99%° 5.92+1.29% 7.18+0.48° 6.82+1.06° 7.26+0.60°

40 6.06+0.77° 6.10+1.11° 5.36+1.76" 5.14+0.73° 6.26+1.19° 4.96+0.92°

50 6.12+1.00° 6.20+1.14° 4.84+1.94° 2.86+0.99° 5.20+1.50° 4.16+1.04°

(a-0) HvnWsAWANAIUULALRAELERIDIANNLANANST LY BIARAs TuLLIR I saRReg 19l TadA

1y aa

WNe@da (p<0.05)
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M1399 6 esAUsEnaUMAlivawmandagiusinsauEsunslulauaalnInisUasesay 30 vesdmtnule uax

usMinseuAULUY

fnag1enanNueus1insaU

I3 = ¥
29AUsENaUMNLAY gnINULUY

(iieBunslulauaa@auainitauanii)

gasisunslulauaaideuainfinslaiygin

%a8az 30 vasuwmLnuLle

AL (/100 ¢) 4.20+0.10°
TuUs6iu (g/100 g) 8.27+0.15
Tgiu (¢/100 g) 24.33+0.30°
161 (g/100 @) 1.77+0.15°
aslulansn (/100 ¢) 61.47+0.38°
wAaLds (g/100 g) 0.03+0.00°
Woanaa (g/100 ¢) 0.12+0.00°

2.47+0.35°%
9.47+0.38°
24.43+0.41°
5.37+0.47°
57.40+0.36°
1.37+0.00°
0.79+0.00°

(a-b) MdnwsnuanssiuuuALadBLanstIALLANANTuTeIAds UL U UN e Rt sliTud Ay n1eedia (p<0.05)

o
[ YK a
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aududedldiiudevay 4 Ingtdn 99nnansAnwma
mamuazaiinuIusndnseulasundlulenaaideuain
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