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Abstract

The objective of this study was to enhance the quality characteristics of low-fat chicken sausages
by the incorporation of carrageenan at different levels (0, 1, 1.5 and 2% w/w). The physicochemical
qualities, sensory evaluation and texture profile properties of low-fat chicken sausages were studied.
The results showed that increasing carrageenan to product samples improved moisture content, water
holding capacity along with cooking yield but decreased cooking loss (p < 0.05). This is probably due to
the fact that they can form gel by themselves which entrapped more water and enhanced protein gel
strength. For the color analysis, the addition of carrageenan increased a* (p < 0.05) and b* values but
decreased L* value of the sausages by comparison with the corresponding control counterpart. In regard
to the texture profile analysis, increasing carrageenan increased hardness and chewiness and decreased
cohesiveness and gumminess; nonetheless the practice did not affect the sample springiness (p < 0.05).
Analysis of protein and ash contents of low fat chicken sausage added with carrageenan at different levels
showed no significant differences as compared to the control; while fat contents significantly decreased
with increasing amounts of carrageenan addition. Sensory evaluation revealed that the low-fat chicken
sausages containing 1.5% and 2% carrageenan had no significantly higher scores for flavor, texture and

overall acceptability than the control counterpart (p > 0.05).

Keywords: Low-Fat Chicken Sausages, Carrageenan, Physicochemical Qualities, Overall Acceptance, Texture

Profile Analysis

Please cite this article as: T. Juntachote, “Influence of carrageenan addition on physico-chemical and sensory properties
of low fat chicken sausages,” The Journal of KMUTNB, vol. 28, no. 3, pp. 605-616, Jul.-Sep. 2018 (in Thai).
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[21] wuitldnsenifiuAsauuy 1-3% SaAdinn

&nsendiliiiiuans1duuy Cardodo et al. [22] wui
1&nsenusanesinesidovarnaniifiuaissuuudl
Aunsunu Candogan ua Kolsarici [20] wuinlénsen
wilssAladimadiiolusiush (lusudondn 30%) A
As13kuuluUSN 0.3%, 0.5% wag 0.7% HA1AdNu
ANWNNAU 58.05, 56.76 way 56.47 AUAGU ANE a*
WU 15.58, 16.01 way 16.38 AUa1AU waved b*
Winu 8.49, 8.89 way 8.99 muansu waglinuainy
uwansseesfitedfyrernd b* sewindldnseniiiu
wazliifuAsFuuu

3.3 navassEAUNSIRNAMIuLUADd N o dur
(Textural Profile Analysis; TPA) va4 ldnsantlusiusn

NANISILASIY AN v E od U av0INAR Faue
T&dnsenlalusiusAnasauuuluddunn 0%, 1%
1.5% waz 2% (15197 3) nuaauuss (Hardness)
vasldnsonyamuauilaidigaiileusuiiisudy
FrogaTiANAITIIuLY M3LARaTeIA1sTLuuYiTlE
nAnATTinuuiudeiiutudsnareAusadeuuay
Areuudeiale agelsimunuindioduasduu
Tuvsunanfinduldnsenasiinn Hardness wagen
Chewiness tinu (p < 0.05) 0izdiA1 Cohesiveness
A1 Springiness kazA1 Gumminess anad (p < 0.05)
Wwiinsasuslaaieduiavesldnsoniintuain
As3uuursunsAsefulusiuluiodns aenndes
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A19199 3 anwazliloduela (Textural Profile Analysis; TPA) veswdndmuailansenlaludumiduaisiduuuly

USunaufiumnanedfu
Carrageenan (%) Hardness (g) Springiness Cohesiveness Chewiness (g) Gumminess
0 (Control) 3246.41+460.22" 0.97+0.02° 0.83+0.01° 2632.38+301.95" | 3196.41£291.34°
1 3580.65+288.20" 0.95+0.01° 0.81+0.02° 2748.79+206.41° | 2709.29+375.19"
1.5 3767.27+354.47° 0.95+0.02° 0.79+0.03" 2857.02+316.20" | 2488.51+358.14°
2 4119.042375.57° 0.9520.02° 0.78+0.02" 3033.84+293.88" | 2394.22+205.78°

Anade + drndeauunnnsgu

“* Apdglukunsanisdnusiiumiloudulidwaninaiuniads

Aunan1sAne1wes Ruusunen et al. [23] way Garcia-
Garcia Wa Totosaus [24] W Bater et al. [25] Wunns
dumsdwuuazterilildnsenludusnian Hardness
Lﬁuﬁu Barbut way Mittal [4] WAy Foegeding Way
Ramsey [18] wauUthAs3uuugaefindn Hardness
Tneluunuitlasuseansazarsveniuas iy vawi
Telodmsduuutisusuusauannsalunsduih
DeFreits et al. [26] uauthmduuuuazlelomasdiuy
PUALNAREAAINTAIEN A Hardness Waguudanss
TunisBawnnzaesldnsonanledyu Hsu wag Chung
[27) MenuingniulesusiAuuayihmsduuuio
Hardness uawAn Chewiness Lt (p < 0.05) 370
MsTBUYes Ayadi et al. [17] wuiildnsenidelis
inznsegniiAeuudeitliumnsinaty (p > 0.05) e
duasIuuuiissiuamnududulugag 0 89 0.5% wal
dloduasuuudisziunnududy 0.8% waz 1.5%
Alildnsendldauudaiiutu (p < 0.05) Tneldnsen
PduasRuuiluseiuaududu 0.5% waz 0.8% fen
A uudanglung 12-16 T (N) wenaniidaiiseny
MMsusaUtInuuY 0.2% lifinaser Hardness
maqgmsdquwamﬁaumaugam [18]

3.4 NAYAITTAUNITANAITITUUUADAMAINNIAIY
Uszamaungavasldnsantnlosiusmi
HANITNAADUANAINN NG WU sTAMAUTAVD

N5LAUANLLTDIIU 95%

ndnsaaildnsonlaludusfidinarsduuululsum
0%, 1%, 1.5% uae 2% lagldimaaauduvinnisusvidiu
Ms8ausuiEds 9-point Hedonic Scale deazuuy 9
v geusuinniian uazaziuy 1 vnef ligousy
1NTiga anIIAaBIaRIRInITT 4 wudildnsen
FiinensIuuuluviina 1.5% faziuuedsnsuousy
FrudnunzUsng @ saui odua WATAINLYBUTINES
arldnseniitiuarsiuuuludsuian 1% vauzd
Tdnsondiiuasduunlulsunn 1.5% lesunzuuu
nsgaNFuUAIUENYAEUIING FAYR iloduita wow
ANTaUTI endiududiliuanes (p > 0.05) a0
T&nseniiuasiauunlul3una 2% uenaniildnsen
duasIuunluliinmg 1.5% uaz 2% fazuuu
nseNsuUsusanA Wedula wazAuseusIdlal
LANFSINYARAUAM (p > 0.05) enaiilestnannldnsen
lusfusyaniuauiiesdusenauvedlusiuluuiunmue
(3.46%) uaziiulUsiudundesiitnelildnsenidnuee
dofufariuudolussiuiignageududiauiinela
uazlinsensu wazegluszauieaiuiuldnsoniiii
asauuuluUSina 1.5% uaz 2% lnsfiazuuuedy
NIUOUTUMUANLTOUTINOEIUYN 6.13-6.93 s“z’ia%’magui
Tuseruveudntieeieaulnunanatui dnansseny
nMsUszifiugua I sEamduiafiuanasiuves
I&nsoniiiuansduuy Tnewldldnsenunsanasines
fiiuaduuuiinssensududedudagendngm

612



MIANTIVINTNSTIDUNAMTETUATITD U 28 aTuf 3 n.A.—n.8. 2561
The Journal of KMUTNB., Vol. 28, No. 3, Jul.-Sep. 2018

A15197 4 AzLuRRsMIVaFaUAMN VNIUsEandLlavemdnduildnsenlnluiuimfinasduuilugium

funnseiy
Carrageenan (%) Appearance Color Flavor Texture Overall Acceptability
0 (Control) 6.00+1.20" 6.67+0.72" 6.00+1.41" 6.07+1.52° 6.13+1.50°
1 5.10+1.68° 5.73+1.01° 4.73+1.46° 4.80+1.40° 5.13+1.3¢°
15 6.47+1.88™ 6.27+1.03" 6.40+1.56" 6.67+1.66" 6.93+1.67"
2 7.13+2.02° 7.13£0.92° 6.47+1.49" 6.20+1.52° 6.87+1.50°

Anade = drndeauunnnsgu

v o o a o

“° aupdglunufifsnysmiuwmileuiuliuansnatunsadfinseiuanudiatu 95%

=] s = a o v | v o a a = a 4' L w
M99 5 aﬁﬂﬂ?gﬂa‘quﬁLﬂllsua\'ima(ﬂﬂm"'ﬁlﬁﬂﬁaﬂlﬂ‘lmmumqwW’]llﬂ']ﬁf]"i]LLquuUill']mV]LLmﬂmqﬁﬂu

Carrageenan (%) Fat Protein Ash
0 (control) 3.46+0.19° 19.75+0.11° 2.26+0.08"
1 3.29+0.03° 19.80+0.08° 2.28+0.07°
1.5 3.23+0.05" 19.85+0.07° 2.27+0.05°
2 3.13+0.13° 19.91+0.05° 2.29+0.06°

ALRRY + drudeLuuinnsgu

N

ac 1 Y dao o o v A wwo e aa o 4 O
F‘T]LQaEJIULLU']GNWIJGYJ@ﬂHiﬂWﬂ‘ULWN@uﬂ‘Lﬂ,@JLLGWﬂGﬂ\‘]ﬂumNﬁﬂﬁmizﬂUﬂ'ﬂNL‘U?Jllu 95%

AIUAN (p < 0.05) UMIINN135I891UYBY Candogan
wag Kolsarici [20] nswinA1s 3uuuiinalunisusuuss
aunmnssuiledudaveddnsonunsaesinedifis
\éntios He waz Sebranek [28] s1euinnisiiuwadth
AITIRRLLAzT YU RN vesldnsen uadined
AzuuulsTiiuaun I sUszannduiianininldnsen
wuulasiu@u (Full Fat) Ayadi et al. [17] wuinldnsen
Innsfirsnuueionseniumalssamdudadiaiuiu
deduminuuluinuiiisdy wosivaaeuling
vousuiuiledudfatuldnsenldneiifiuasduuy
TuUSunm 0.8% uay 1.5% lusedudiduin Sharma
et al. [29] Sswauiwdnsugidninliluiusiisu
AR 0.9% fiazuuuniseensusudodudadian

3.5 NAYDITEAUNISANAITIILUUADDIAUTENDUNIY
wwivasldnsantnludunn
NANNSIASIENBIAUTENBUNNULATUDINAN A U9

Tdnsonlaludusfiiuassuuuluusuna 0%, 1%,
1.5% wae 2% (137971 5) wudilugiu Wsiu waziineg
Tuaing 3.11-3.46%, 19.75-19.91% Wag 2.26-2.29%
audeu Tdnsenldluusdildutaziiuasuuu
fUsualUsAuuandlaiunne1ati (o > 0.05) vusiile
dunsauudlulsnasfiuauldnsenasivsunalosiu
anas (p < 0.05) TneUsinallasuasiinasednuanilo
Suiasunnuudwedldnsen dleusinalutuanasas
¥inlildnseniiAn Hardness sty denadesfiunanis
Jipsevidnwaoduda (Textural Profile Analysis;
TPA) 984lénsen Demirci et al. [30] S189MU I NAN U
Qﬂ%ulﬁaﬂqaqﬂﬁLaumsﬂmnmﬁ’m Toun wouiuny
My Ars13uuu wazlaraduny Jusunulusiuanas
(p < 0.05) WlaFsuisuiugniudeynaugu

4. a3y
HATRINTS AT LB NN YL AN INTDS
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nsenllusiush nudldnseniidiuasIuuuiiviunm
ALY ﬁwmawmaﬂMWiaiuﬂﬂiimfﬁ USUaUHANER
ilé @1 Hardness A1 Chewiness A3 a* way b*
Wiy mmxﬁﬁﬁﬂﬂiq@LﬁaﬁwmﬁhﬂﬂawéhﬂWiﬁmqﬂ
A1 Cohesiveness AN Gumminess Lage L* anad USunal
Tsfusazidrvesldnsonlaludusfifunisuuu
TudSuadfiunnsefulsifinnuuansianyaaiuam
wivsnalutuanasdiodunsduuiludinaiuty
91NHANTITUTLTUAIAZRUUIRAEAIUTOUN IR Y
Uszamduia nuitldnsenlalasiusfifuasduuy
1.5 uaz 2% lauasuuunsuonsUsusaR (i
duda uavanuveuTInganldnsenyaniuruegislidl
Heddmadn fudsenaslihasiuuuans
PUSUUTIRUAMNIIIUNENN-AE Tnelaniaiu
Snuaieduiavadldnsonlalusiusm
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