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PRODUCTION CALCIUM-SUPPLEMENTED SNACK FROM SALMON FISHBONE POWDER
THROUGH EXTRUSION PROCESS

Papimon Prachongpun' Lalita Pankaew” Rangsita Chunhom”

Abstract

The objective of this research was to analyze the chemical composition of salmon bone
powder and investigate the chemical- physical characteristics and sensory attributes of a snack
enriched with salmon bone powder. The results revealed that 100g of salmon bone powder
had a moisture content of 1.58%), total energy of 371.08 kcal, total fat content of 28.64%,
protein content of 26.75%), calcium content of 16,684 mg, and sodium content of 241.99 mg.
When added to standard snack recipes at 10%, 20%, and 30%, it was observed that the
formulation containing 10% salmon bone powder received the highest sensory evaluation
scores from 50 participants in all aspects. This formulation was statistically different from the
other formulations (p<0.05) and comprised 57.69% corn grits, 34.61% rice flour, 3.85% sugar,
2.89% vegetable oil, 0.96% calcium carbonate, and 10% salmon bone powder. The results of
the study on chemical and physical characteristics indicated that the pH value was 6.67+0.01,
water activity was 0.48+0.01, L* color value was 82.51+0.60, a* value was 2.90+0.61, and b*
value was 31.03+1.48. Texture characteristics revealed a hardness value of 1484+20.51 ¢ force
and a crispness value of 1395+2.83 g force. Additionally, the chemical composition of 100 g of
the salmon bone powder-supplemented snack product was as follows: moisture content of
6.97%, total energy of 383.23 kcal, protein content of 7.75%, carbohydrates content of 74.04%,

calcium content of 1,830 mg, ash content of 5.01%, and sodium content of 25.60 mg.
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AnwAadnuyiEn1INIEANLazAMAMNLATUINSYEUNTULAEINLTN (Phaseolus vulgaris L.)
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1. NswisEuReNsENUATLgatoY

N13ATEUNINUA LT UARWUAIRINNTTUTINEG FITT00aIATNA WasFTTni 23gnans

(2555) WrneUan (Aenana) Gyjmf:a sty faluiion 100 sswwalBea wiy 30 it anduthd
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(dnwal 1YY LazAe, 2554) ﬁﬂﬁ?uﬁmwumuL?ﬁummﬂﬂizmumiLaﬂsﬁmﬁuqmmmgm
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A15197 2 NaAzLuUUTHUNaAZLULUSEIUANAN YE MU TEaAUNaY U UNYULALINNTLUIY

NsLENENITUENTUINTFIU

AMANBAENIUTEEMTURE gns 1 gns 2 gns 3
G 7.10+1.28° 7.04+1.26" 7.5241.29°
nau 6.42+1.27° 6.60+1.37° 7.20+1.19°
AR 6.32+1.46" 6.06+1.52° 7.62+1.27°
lodurta 6.40+1.47° 6.80+1.41° 8.14+0.99°
ANuraUlng s 6.50+1.35" 6.82+1.11° 7.92+0.96°

o w aada o

neve ManystululauiisiumneisrlauuanaiuegsildedAynieadifnsedu 0.05

o
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WeuszilunuanwueN1UsEamMANNave 108 19UNVULAL LS ULAALTENAINHINTZAN
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A1519% 3 HanzuuLUTEIIUANNYUYNIIUTEAMENTEVR VLN VULALILATULARLTULIINNINTEAN

Uauganeou Sevay 10 20 waz 30 vasUsuals

AMANBAILNIS YSunaumsiatunenszanuatusauau (Sauas)
Uszamauna control 10 20 30
G 7.2041.12° 7.70+1.02° 6.90+1.15 6.88+1.33
naw 6.80+1.20" 7.32+1.49° 6.00+1.28" 6.12+1.18°
SR 7.04+1.27° 7.38+1.48"° 6.42+1.24° 6.06+1.20°
o 7.38+1.08 7.80+1.10° 6.82+1.17° 6.26+1.45°
ANuraUlng T 7.20+1.10° 7.78+1.21° 6.56+1.21° 6.10+1.40"

o w aaa o

neLve) ManysuluauisiumneisrlanuuanaeiuegsilddAynieadifnsgdu 0.05
4. HAN1IANYIBIAYTENOUNINAT ANENYUENINAT-NIBATNVUNTULAEIINATEUIUNS
@NINITUGNTUINTIIUGATN 3 WarTUNTUIA UG ULAATELAINNINTEYN UM ToEaY 10
HAN1TIATIEMRIAUTENBUNIUATTOVUNTULABIANNTFUIUNMTONENTTUEN TN TZ Y
gns?l 3 uagvuNVULALILESILAALTENAINKINTERNUAITBEAY 10 NUT1 INNITIRUNINTEQN

[

Uanuwauaudavar 10 asluvirlvusunumnuduanataniniosay 7.20 vJudsvay 6.97 wdsau

R
S a =

wavUSunanimansunanandniies Tuvaeiiledu Wsiu leemnsiiududnies druifindu
Tuvsinmgs Touf Unanduiutuainiosas 1.38 10u fesay 501 Usinaueaideufiuiuain
416.11 Tadnsu Ju 1,830 Hadnsu wavUsinadedouiiuiuann 4.67 fadndandu 25.60 fadnd
Fauandlunnsed 4 L‘f‘iaqmﬂmﬂsz@ﬂﬂa%mamauﬁﬂ%mmﬁw wazAa@euluySuias (Liaset &

Espe, 2002)
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A157199 4 HANTANYI0IAUTENBUNIUATVBIVULVULALIENTUIATTILLAL FATIATULAALTENIIN

FaNszANUaTuLTaNeU Sepay 10

29AUIENDUNINLAL gnsuInTgIu gnslauLAADBNNINTEN

Uauauau Sawas 10

AT (%) 7.20° 6.97°
Tasfustanun (%) 4.01° 6.23°
TUsAu (%) 5.86° 7.75°
Aslulensn (%) 81.55° 74.04°
Too1ms (%) 0.93° 1.63°
01 (%) 1.38° 5.01°
dananavn (n3)" 4.62 4.17
uAaLgey Haansu) 416.11° 1,830°
Ty Hadnsu) 4.67° 25.60°
wSamiaun Flaueasd) 385.73° 383.23°

neve Mmanystuluauiisiumneisrmlanuuanaeiueg1ilddAyniadifnsedu 0.05

ns = 1 ay i ! Y | Ao o aa )
‘mn&JmmmvmmmLLmﬂmaﬂuaEmmuﬂmmymaaammu 0.05

INHANTITANYIAUANBUENINATLAZNIENTNYBIVUNYULAIATULARLTENIINKINTEAN
Uauganeu seuay 10 wuinAraadunsa-a1e (pH) Usunaindase (a,) Ad wazdnwasiilodula

YDIVUNVULALUATULAALTENAINKINTEYNUATaNOUY Tavar 10 lilunnsaiugnsunsgiuedied

€

1Y

pdAuNeand (0>0.05) (115199 5) lnenuinAn pH vesnansusiiududntiesain 6.64 Ju 6.67

[ Y] I3

TR duD1MIsUsELAN Low acid food (IWINS aq%‘mm, 2536) lagn15NAanIAN pH U83vul

[SI%

YULAEILESLARITENAINNINIEANUa uraNeuseray 10 Ndneglutianlunarsaziisanandunans
(Rahman, 1999) TuraurUsunanindase (a.) WinTudndesain 0.43 u 0.48 Faduafisini 0.60
inlinandusivunvuifeignIunsgulazgasiasuuaaifouainuensegnuaiuvatou Sevag 10
finudaendeanqunse (581 Saurduud, 2551) Ardvendndue Laun A1Aduading (L¥)
& s ) a A W A a a
YULVULALININNTEUIUNTONDINJTUGATUINTZIUGATN 3 Tewiniu 82.12 laliunanszgnuAaLgys

Souay 10 fan L* wihdu 82.51 Faunuwmnananiu drumianududnns (a*) Wuain 1.06 Wuwindu 2.90
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wazdiinanududmdes (b¥) wWaswain 26.88 1Uu 31.03 lnensifuninszgnuauganeurilia
anududunsardivdesiiniusaziieinsaransfnwnudnuusidodudaves 2 ndndusinui

ARG (Hardness) anad Tudiuv99A1A1UNIBULRNLTY dINa LA AN LALAMENY MY

q

¥ I
Y

Wodunannau

M19197 5 HANSANIAMEN YA LANKANENTNYBIVULYULAEIERTUINTTILLAERTIESULAALTY

mﬂmﬂsz@ﬂﬂa%mauau Sowag 10

gnsiEsuLARLTENNINTEAN

AaanwaznsAlinaznIenIw gATUINTFIU )
Uanuwauau Jeeas 10

Adunse-aa (pH)™ 6.64+0.06 6.67+0.01
Uinauihdase (a,)"™ 0.430.01 0.48+0.01
ANd

L*"™ 82.12+0.99 82.51+0.60

ax"™ 1.06+0.44 2.90+0.61

p* "™ 26.88+1.56 31.03+1.48

AanwzLilodula (g force)
Hardness™ 1,681+4.24 1,484+20.51
Crispness 1,359122.00b 1,395+2.83°

e fgnuslukiuesuiisiumneiinfiinuuansiuegwilduddgymeatianszdu 0.05

N v @

"™ yyngfeAldinnuwanssiuegelidedfgnieadfseau 0.05

o

GEL

mﬂmﬁﬁwmmﬁmﬁm%mummﬁymLaémmal,%&mmﬂmﬂsz@ﬂﬂmu,suauau ansnasunale
el nanslATEeaRUsEnaUTNaAll WU mmz@mﬂmmauauﬁ 100 N3 FUSunaAsFumnAY
1,58 Wasldud ndsnuismuawiiiy 371.08 Alaunass lusiusianunwingu 28.64 Wesidud Tusiu
windu 26.75 Wesidud aslulawmsawingu 1.58 Wasidud leeswiiu 8.5 n5U wealdeuainiu

16,684 flaan3y WU 41.45 Wesidud wasludouwintu 241.99 fiadnu
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o w

U 50 AU WU AANULANANAURENITUEAYNI9EaR (p<0.05) InBTUNTULAEIINATTUIUAIT

NN TugnsuInsgugnsn 3 lisuasuuuandnyueniwssamdudageniignsi 1 uas 2

U U

Fausenoulumendsdnnauarenu 57.69 % wilat1731 34.61 UN1ans1e 3.85 WUy 2.89
wazLAaLdoumSUBLUR 0.96 InaliAiAnudunsa-ang (pH) Windu 6.64 A1UsIudase (aw) winiu

0.43 A lown L*, a* wag b* JAuvinfu 82.12, 1.06 wag 26.88 auaisiu Tuvausiaianuwdaviitu

o

1,681 g force LagAIMNUNTOUWINAU 1,359 ¢ force
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Y 1 q Y

o w a
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TINUAYINAU 6.23 WWasidud TUsAuwindu 7.75 wWasidud arslulawnsaindu 74.04 Wasidua
loo1vswindu 1.63 nSu tsawindu 4.17 ¥y wwindu 5.01 Wosidusd waadeuwindu 1,830

fadnu Wiy 5.01 Wesidud wazlafouwindu 25.60 Jadnsu

JoLEuBLUY

misfinwetgnisiivsnwveminfusivunvuifsnasuuaal@ananuenszanualwsauoy

wazenInAaeIUTuUTIgRsvuIvUIRglaen s ingAuviindy iaiiuauaAIndnTuIN1SNATY

AARNIsUUSENA

N

QWU?J{]JEJLi@ﬂﬂ?iwa(f]%uiﬂJ‘ULﬁEJ?Lﬁ%lINﬂLLﬂaL%HNﬂWﬂﬂigﬂﬂUGW LEauoulAuATLUIUNT

Wnangdu lasunuatuayunsidoansuszanatuneld aniverdomaluladsivusnangamn

U n.e. 2564

L@NE15D1999

v
a o 4

Panual 9134, TN Auanu, 1910500 Uselasy, wasians yasaissad. (2554). 8nswavas
40178N1IHEAKUULNGNI TURaUTIMENSBINDHUNNILATANAN BV D INAN AT
YULRLIBTANTDUNDINLT 1N AL A AU AND T UBIAUTZNBUNEN. (51891UNANITITY).

NIWNN: UMINY I ULNYATANERS.



MsanTideuaziaiu Flaseainsal lunssusunyudud anuInemansuasinalulad | 163

fimws aginen. (2536). aszihdiRnriuemmsnsedesifananunsas. awwmns, 23(1), 47-53.

501 faunuri. (2551). wfions. (aniedsdt 3). ngamme: Todoualns.

inms naan, Un3avs wdudean, desyy AS1ed, wazamens Tundwa. (2561). AmAMNg
Tasunns audfinamenmuaznisseusumesramdudavosusmuieaiildsunaan
Sandwmeudeinaumdndoutstnrinaiiiuandaty. 2sa1sinermaniuazmalulad,
28(3), 419-428.

Ugnad adnsnis. (2557). newawaafausisuuvuiRsnthuedndaemalulaBiondngiv
(598URANTTIAY). UUNYS: wnIngndemaluladsvaenagIssagl.

1 =

WITUING @3uENAING, wazd3SNU VBN, (2555). NITWAILINARAMIINNYAIINIAYKED

Y
v

nsuUssUUa I (S189URaN1T3ITe). NTINNA: NosLNRaMNTTNARIUY nIuUTELS
NIENTINEATLATaNNTal.

I‘Wﬁﬁﬁgmé. (2559). WANWAINDINITUED. AUAUIIN https://www.posttoday.com/life/
healthy/464509.

quiifonanslve. (2555). Ui esiiAsugiagaaTINTINETINS: TULTURY. FUAuDN
https://www.kasikornresearch.com/th/analysis/k-econ/Pages/30534.aspx.

v a

uddnSeuiiegnavnisuems. (2564). diuuuwainensiulsemalng dauudavunvuaeily

e

U 2564. @uAUAIN https://fic.nfi.or.th/market-intelligence-detail. php?smid=362.

anfn gndu. (2563). maRmLTUNIURBINElsRuTssuRnaiuTURuRsTwEnfBIATas
ndnginasangggnandsiinianisdn (enunanside).  qwan: uwinendemealulad
TIVNARATITY

9595904 AILE, J93 Aeshl, uwaseling IszmvUseln. (2556). MWL RB AT DM SVULRED
Mnnfsrnuwanludleeteudndngiaesangd (1eunantside). njamme: noswiun
gravnssudnith nsuuszas nasnsInauRsLAYannsel

Alex, A., Anton, Gary, R., Fulcher & Susan, D., Arntfield. (2009). Physical and nutritional impact
of fortification of corn starch-based extruded snacks with common bean (Phaseolus

vulgaris L.) flour: Effects of bean addition and extrusion cooking. Food Chemistry

113(4), 989-996.


https://www.posttoday.com/life/

164 | U9 18 adudl 3 (Fueneu - SunAN W.A. 2566) e Uszasius wazaug

Association of Official Analytical Chemists. (2019). Official Methods of Analysis of the
Association of the Official Analysis Chemists. (21%ed.). Maryland: AOAC
International.

Chittapalo, T., & Songsanandr, P. (2014). Product development of black glutinous rice cracker
with Panang flavor and its quality changes. International Food Research Journal,
21(5), 2025-2029.

Han, Y.J., Tra Tran, T.T., & Man Le, V.V. (2018). Corn snack with high fiber content: Effects of
different fiber types on the product quality. LWT, 96, 1-6.

Liaset, B., Julshamn, K., & Espe, M. (2002). Chemical composition and theoretical nutritional
evaluation of the produced fractions from enzymic hydrolysis of salmon frames with
Protamex. Process Biochemistry, 38, 1747-1759.

Marian, K., Maldel, Susanne Blgel, Mette Kristensen, Ketil Malde, Ingvild, E. Graff & Jan I.
Pedersen. (2010). Calcium from salmon and cod bone is wellabsorbed in young
healthy men: a double-blinded randomised crossover design. Nutrition &
Metabolism, 7, 61.

Rahman, M.S. (1999). Handbook of Food Preservation. New York: CRC Press.

Sangnark, A., Limroongreungrat, K., Yuenyongputtakal, W., Ruengdech, A. & Siripatrawan, U.
(2015). Effect of Hom Nil rice flour moisture content, barrel temperature and screw
speed of a single screw extruder on snack properties. International Food Research
Journal, 22(5), 2155-2161.

Sullivan, D.M. & Carpenter, D. E. (1993). Methods of Analysis for Nutrition Labeling (1st ed.).
Oregon: AOAC International.

Toppe, J., Sissel, A, Britt, H. & Aksnes, A. (2007). Chemical composition, mineral content and
amino acid and lipid profiles in bones from various fish species. Comparative

Biochemistry and Physiology, 146(3), 395-401.



