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Abstract

Improving_functional and eating qualities of processed meat products through
incorparation of plant fibre is of interest to both consumers and food induikisy
project'investigated the physicochemical and sensory properties of chickenesausag
with incorporation of up to 3%ugarcane fibrea byproduct of sugarcane processing
Comparedswitmo sugarcandibre samplethecooking yieldof chicken sausage with

3% of fibrerand 10% of water addition was increased from 94.20% to 9/t6&2%o
phenolic content from 25.43 to 57.09 mg GAE/1@0gl radical scavenging activity

from 28.11% to 60.72%whereaslipid oxidation of TBARS value was deeased
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from 0.535 to 0.428 MDA mg/kg. Moreovecpnsumeroverall liking of chicken
sausages was not affectbg the incorporation of sugarcane fibr@&his research
suggested that incorporation of sugarcane fibre could improve eating quality and
health,'benfits of the chicken sausag®oduct, andadd value tdooth the food and

sugarcane industry.

Key words. _sugarcane fibrechicken sausagedietary fibre antioxidant activity
sensory property

1. Introduction

Compared to red meat, whiteeat such apoultry meathas become popular due to
several advantages such as low fat content and high nutritional value including high
levels ef=digestible proteinand unsaturated lipid§Marangoni et al. 2015)lt is
predicted“that pultry meat productionvill likely keepgrowing due to itgelatively

lower price andlessreligious influences (Petracat al. 2013). There is also an
increased-demand for processed chicken meat profduatenveniencéo consumers

and added-value to food indus{iMichel et al.2011).

Dietaryifibre ismainly derived from edible parts of plan&ndis low in calories and
cannotbe“campletely digested and absorbed by small intestine. In addition, dietary
fibore demonstrags potential health benefitsy reducing the risk of chronic diseases
such as cardiovascular disease and diab&eyguft & Otles 2016) Dietary fibreis

also considereds a technologically beneficiaingredientin food processings it
improvesboth physicochemical and sensory mdes such as cooking yield, water
holding capacity and gel forming capacity (Elleuch et al. 201Lhas been reported
thatdietary fibrecould be incorporatenhto food productsncludingbakery products
beveragegjairy and meaproducts Buriti et al.2014; Choi et al. 2014; Liutkevicius et

al. 2016;Karpet al.2017)to improve the product quality and add valuehe food

industry.
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Sugarcane Saccharum officinarum L.) is a main sourceof sugar and is cultivated
widely around the worldAustralia isa major sugarcane producanda large amount

of sugarcane bagassegsneratedafter manufacturing giar, which is mainly left in
the field or transdrmed into energyRenoufet al.2013).In 2016 36.5 million tonnes

of sugarcane were crushed in Austrafiavhich aboutthree tenth osugarcane was
produced_as wet bagasse (Australi@ugar Milling Council, 2016) Sugarcane
bagasse can be processed into edible sugarcaneAlbdreugh sugarcane fibrhas
been utilized. in the production ofpaper pulp(Andrade & Colodette 2014)or
incorporated into high density polyethylene to prepare reinforced polymer composites
(El-Fattahet al.2015),thereare limitedhigh valueapplications such d@sod products.

It was reported that addirgugarcandiber by 10 g /100 g of flour mass would not
compensate“costumer’s satisfactiom the bread produdSangnark & Noomhorm
2004).More recentlyjt was observed thdhe extract of sugarcane bagasse exhibited
antimicrebial activities against foodborne pathogenf Saphylococcus aureus,
Listeria menocytogenes, and Escherichia coli, mainly because of the phenolic
compoundgZhaoet al.2015). Howeverno information is availablen incorporating

of sugarcane fiber in meat product. Therefohe objective of thisvork was to
investigateé“the physicochemical and sensory properties of chicken saa$@ges
incorporation ofsugarcane fibre. The results of this research may promote the
development ohealthierchicken products butilization of an agriculturalbyproduct

of sugarcane fibreproviding potentiabenefits tothe food andsugarcane indusés

andalsoproviding potential benefits fdruman health

2. Materials and methods
2.1 Materials
After extraction of juice from sugarcane, sugarcane fibreok#ained by drying the

residue and grinding it into powddre sugarcane fibre used in this study wagft
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82 from KFSU Ltd. (Ayr, QLD, Australia). According to analysis, very 100 g of
83 sugarcandibre contains 85.@ insoluble fibre, 2.1g soluble fibre, 4.6y total sugar,
84 2.2 gprotein, 2.6g fat and 2.0g moisture content, with traces of mineralhe
85 average.prticle size of the fiber is about 93 p@hicken thigh meagskin on)and
86  sodium chloride (saltyverepurchased from Woolworths supermarket (Austrabap
87 sausage seasonirfBeaut chicken meal, mainly composed of maize flour, salt, soy
88 protein isolate, spices and herlhim Denco Trading Pty Ltd. (Healthwood, QLD,
89 Australia) Sausage casingsollagen)were purchased from Nippi Incldgkyo, Japan).
90 trichloroacetic acid, 2thiobarbituric acid, 2,2liphenyl-1-picrylhydrazyl(DPPH)

91 methanel, FolirDennis reagent, sodium carbonated g@llic acid were purchased
92 from SigmaAldrich (Castle Hill, NSW, Australia)All chemica$ were analytical
93 grade.

94

95 2.2 Preparation of chicken sausage

96 Twogbatehes: of chicken sausages wameparedusing 9 different formulationwith
97 and withoutincorporationof sugarcane fibrteBriefly, the nne formulations wer@
98 levels of fibre (0, 2, 3 g) x 3 levels of water (5, 10, 15 g) with the amoutticken
99 meat adjusted so the total weight wasg9grior to addition of 1g of salt and 1g of
100 seasoningfor each formulation to make up to 10Dagle 1)

101

102 Eachformulationwasprepared ir3 kg perbatch With the addition of the fibre and
103 other.ingrediets (formulations are reported in Table, Idhickenthigh meat was
104 choppedfor 3 min to form meatbatterin a bowl chopger (model MTK562,CBS
105 Foodtech Pty Ltd NSW, Australia). The medbatterwas therstuffed into thesausage
106 casings(2:6 cm diameterlisinga sausagstuffer (model H31PACBS Foodtech Pty
107  Ltd., NSW, Australia).All sausage samples were kept in a refrigeratorhaf @ for 24
108 hours before cooking and further analysis, to allow for hydration of the sugarcane

109 fiber.
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110

111 2.3 Cookingyield, water loss and fat loss

112  Chicken sausagdsbout 500 g)werepacked in plastic bagéence sausages had no
113  direct,Contact with the wateo avoid water gain and loss by the heating meaial
114  were thencooked ina temperature equilibratedulabo water bath(John Morris
115  Scientific Pty Ltd.,VIC, Australia)setat 95°C for approximatéy 30 min to achieve
116  aninternal temperature of 74, monitoredby inserting a thermometertoithe meat
117  After cooking,the chicken sausagestill in the plastic bagswere cooled in cold
118  water to,roem temperatyrereighed packed ina plastic box, andefrigeratedat 4°C
119  until further*analysisThe weights offresh and cooked sausages were recortted

120 calculate cooking yieldnd cooking loss based on the formula as fallow

) i Weight of cooked sausage
Cooking yield (%) = Weight of raw sausage X 100%

121

Weight of fresh sausaga/NVeight of cooked sausa%(e

H 0 =
Cooking'losg%) Weight of fresh sausage

100%

122
123  Theweight-lest during cooking asdetermined according to the methods described
124 by Peterssoret al. (2014).Total moisture content (Mb) of raw and cookedausage
125 samples were determined by drying 5f bothfresh and cooked sausage at Q0
126  for about 24h until constant weight. Watdoss and fat loss were calculated by
127  following formula. Each determination was conducted in three replicates.
Water loss (%)
= M% in raw sausage
— (M% in cooked sausage X cooking yield)
Fat loss (%) = Cooking loss — Water loss
128
129 2.4 Colour measurement
130 Colour of fresh and cooked chicken sausages determined usinga Minolta
131 Chromameter(model CR-300, Konica Minolta Sensing Inc.,Osaka,Japan) D65
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illumination and a 10° observer angle were uddte sausagevassliced across the
diameterand the colourmeasured orhe internal surface (Yadawet al. 2016). The
measurements werexpressed by L* for lightness, a* for redness and b* for

yellownessSix measurements of each sampkre recorded.

2.5 Total phenolic content

Total phenolic content (TPC) of sausage sasfalasing removed}sugarcane fibre as
well as the sausage seasoningremeasuredising theFolin-Dennis reagent method
(Songet.al.2013;Akcanet al.2017).The susage sample @), 0.5g sugarcane fibre
and 0.5g seasoning wetlkoroughly mixed with 20ml methanolrespectivelyand
allowed to stand for h at room temperature. The samples were centrifuged atg4000
for 10 mingand & ml supernatant was mixed with 208 Folin-Dennis reagerand

left to standfor 5 min. The mixture was then addéal2 ml 7.5% sodium carbonate
solution, andhenheated at 50C for 10 min. After cooing, the sampleabsorbance
wasgmeasured oa UV/Vis 3200 double beam spectrophotometer (Labomed, Inc.,
Los Angeles, USA) at 760m. The TPC was expressed as mg gallic acid equivalent

(GAE) /100g sample based on a standard curve of gallic acid.

2.6 Antioxidant activity analysis

Antioxidant™ activity of the sausage samples wasalyzedby radical scavenging
activity using 2,2-diphenyl-Jicrylhydrazyl (DPPH),according to the method by
Malav-et-al=(2015). Four grams of chicken sausage sampkasiwed with 20 miof
methanol in‘a 50nl test tube. The tube was shaken on a Ratek vortex mixer (Ratek
Instruments B Ltd., VIC, Australia)for 3 min and kept at room temperature fan 1

for extraction and then filterethrougha Whatman No. 1 filter pape©ne ml of
filtrate was mixed with 4nl of 0.1 mM DPPH in methanchnd then kept in the dark

for 30 min. Methanol was used #® blank andamixture of methanol and DPPH was

used as control. The sample absorbance was recorded amn5dr7 the UV/Vis 3200
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160 spectrophotometer and the RSA watculated as:
161

RSA (%) = Absorbance of control — Absorbance of sample « 100%
%) = Absorbance of control 0

162

163 2.7 Thigbarbituric acid reactive substances (TBARS) value

164  Therchicken® sausageid oxidation was measure@s thiobarbituric aciereacting
165 substances (TBARSklue according to the methods described by Alina et al. (2012)
166 and Xiong et al. (2015pBriefly, 5 g of sausage sampl@asing removedwas mixed
167  thoroughlywith 25 ml aqueous solution containingn of trichloroacetic acid (TCA
168  >99.0%), then mixed with20 ml Milli -Q water The mixturewasplaced in a 100nl
169  beaker.fork:h at room temperatur@and therfiltered througha Whatman Nd. filter
170  paper.(The filtrate wadiluted to 50ml with Milli -Q water A mixture of5 ml 0.02M
171 aqueous solution of fobarbituric acid (TBA)nd 5ml diluted filtrate washeated in
172  awaterbath/@®5 °Cfor 20 min to formation ofa pink colour.The sample absorbance
173  was'reecorded at 532m on theUV/Vis 3200spectrophotometefhe TBARS value
174  wasexpressed as mgalondialdehydeMIDA) equivalent/kgsample

175

176 2.8 Textureprofileanalysis

177  Textureprofile of the sausagewasmeasuredased on a double bite test alLloyd
178  materialsingle column testing machin@metek Test Inc.L.argo, FL,USA). Samples
179  weretakensfrom the middle oh sausage and cut to 20m of height with casing
180 removed.The ampleswere then refrigeratedat 4 °C overnight, andestedafter
181 allowing them taeach room temperaturBach samplevas compressed twice 50%
182  of its original height witha test speed of 2nm/s usinga cylindrical probe with a
183 diameterof,20nm. The ime intervalbetweernthetwo cycleswas5s Park et al. 2012;
184  Petersson et al. 201¥adav et al. 2016 The nean often measurementsn ten
185 separate sasageswas calculatedfor eachtreatment The \aluesof hardness (N),

186 cohesivenessnd springinesnm) were calculaté based otheforce vs time graphs
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of the measurements (Bourne 1978).

2.9 Sensory evaluation

Sensoryevaluatiowas usedto predict the acceptaility of the sugarcane fibre
chicken sausage in terms appearanceflavour, textureas wellas overall liking
Chicken sausages were cookiedthe water bath untiin internal temperature of
74 °C was_reached,hen cooled to room temperature. Sausage samples there
slicedinto piecesof about 1cm thick and packed imsulatedboxes to keep warm
(Alina et al,2012).Sausage samples werededwith randomly selected numbers,
and servedrin random orddmirty Food Science major postgraduate studéis
the University of Melbournevererecruited toevaluatehe chicken sausagdased on
9-pointshedonic scale (1 = extremely dislike, 9 = extrenti&ly). All students have
food sensory’ evaluation experiencdgarm waterand biscuitsvere provided to the
paneliststo refresh palatebetween different samples to redusampleinfluence

(Zhuang-et-al. 2016).

210  Statistical analysis

Unless' otherwise stated, iBdividual sausages were tested for each formulation
treatmentand 2 batches of sausages aeag/zedn = 6).All data were presented as
mean + standard deviation aadalyzedby oneway analysis of varianceANOVA)

using SAS software (version 9.4, NSW, Australia). Tukey test with 95% of confidence

wasused.to.comparine differences between different samples.

3. Results.and Discussion

3.1 "‘Ceoking yield, cooking water loss and fat loss

As shown in Table 2, samples with 10% of water addition resulted in the highest
cooking yield, lowest water loss and fat loss; followed by 5% water content samples;

and the highest watedditionsamples (15% water) had the lowest cooking yaeld
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the hidhest water loss and fat loss. Generally, when the samples had the same water
content, addition of sugarcane fibre significantly increased the cooking yredd, a
reduced the water loss and fat loss (p<0.05) (Table 2). However, there was no
difference.,between the samples of WateFilre2 and Watert&ibre3 in terms of the

above parameters, indicating addition of 2% or 3 % of sugarcane fiber didn’t change

the sausage cooking yield when the water addition to the sausage was 10%.

The increased cooking yield ahicken sausage with addition of sugarcane fibre
could be due to the porosity and large surface area of sugarcane fibres binding more
water and fat molecules, thus less is lost during the cooking process. Mpaner
fibres including sugarcane fibre, are hydrophilic polyhydroxy compounds, which
might alse=have contributed to its high wab#nding capacity. The water binding
capacity“of“this commercial sugarcane fibre was about 5.82 g of water/g and oil
binding capacity was 4.68 g of peanut oil/g (data from the company), which could be
the mainwreason of increased cooking yield of the sugartibree incorporated
sausage_sampleghuang et al. (2016) reported that pork batter containing sugarcane
fibre had reduced water loss and fat separation in the product. Kim et al. (2016) also
observed that the moisture content was significantly increased and cooking loss
decreasednyfrankfurters by the addition of pumpkin fibre. However, the highest
water addition level @3%) in our study resulted in larger amounts of water loss after
cooking (Table 2), indicating 3% of sugarcane fibre additioght not besufficient to

hold this.amount of water in the chicken sausage.

3.2 Colour analysis

The eolour values direshand cooked chicken sausagee significantly influenced
by the sugarcane fibreaddition, as presented in Tab& In both freshand cooked
sausages, the incorporation of sugarcane fibre increaséd ttadues and b* values

while the a* valueswere decreasep<0.05for all). This is mainly because the
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sugarcane fibres themselMead a relatively higher L* value and b* value, tmwer

a* value (data not show). However, there was no difference (p>0.05) between the
samples with the sugarcane level6&b and 3%, suggesting these two levelilok
addition hadsimilar effectson the sausageolour property. Other researchers also
reported that the incorporation pfant fibre altered theolour of food products. For
example, chicken nuggets with high mugwort fibre content had higher b* values but
lower a* values (Hwang et al. 2011), whereas chicken sausages with addition of
makgeoalli lees fibre showed lower L* and a* values but higher b* val@esl( et al.

2012).

Table3 also show that thecookedsausage L* values were increased while a* and b*
values were:decreaseglative to raw sausag@&he cooking process cagsayoglobin
denaturation; thus increasing soluble myoglobin content and decreasing ratiness
value (Seret al.2014). The redness vas of cooked chicken sausages fortified with
brewer’ssspent grain fibre were also lower compared to uncooked sq@btz et al.
2014). In_addition, sausages with higher water content8%.wate) hadrelatively
higher L* values, but lower a* and b* value (TaB)e which could be due to reduced

densitylofthe sausage matrix under higher water content formula.

3.3 Total"phenolic content (TPC)

At the 'same water content, incremgsugarcane fibre level ithe chickensausage
increasedhe TPC (p<0.05), and the highest TPC was observed when the fibre was
added at the highest level of 3% (Table 4). Based on our analysiaytsegarcane

fibre contais45.17 +1.14 mg GAE/ 100g of TPC, and 47.88.87 mg GAE/ 100g

of TPC,after cookingthus explaining the TPC increase with increasing levels of fibre
addition For saisageswith the same fibre content, sausages with additiothef
lowest water content (5%) had the highest TPC wiitsé¢added with the highest

water catent (15%) had the lowest TPC (Table 4), because of the diluting effect of
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water.For example, when the fibre addition v&msne aB%, the TPC in fresh chicken
sausage walk0.73+ 0.82 mg GAE/ 100g in the 5% water addition sample, which was

reducedo 54.71+ 0.72ng GAE/ 100g when 15% of water was added in the sausage.

The presence of TPC in sausage samplathout fibre addition (samples
Water5FibreO, WaterldribreO and Water15FibreOin Table 4) could be due to the
phenolic. structure of some arontaimino acids in the chicken meat (Akczinal.
2017)./The 1% of chicken seasoning (containing 19.94+0.53 GAE/ 100g in native
sample.and,20.72+0.25 mg GAE/ 100g after cooking) might also partly contribute to
theseresults'In addition, the TPGralues incooked chicken sausage®ne higher

than those of fresh chicken sausages, probably because the mild cooking conditions
(cook tewinternal temperature g¥4 °C) may have causegarial releaseof the

phenolic’eompounds ithe sugarcane fibre (Turkmest al.2005).

3.4 Antioxidant capacity

The free radical scavenging activities (RSA%) of fresh and cooked chicken sausages
are presented in Table which indicates that at the same water content, the RSA%
was increased (f<05) with the increased fibre level, and the highest RSA% was
noticedswhen the fibre concentration was at J¥is is most likely because of the
antioxidant*capacity of sugarcane fibre, as the DPPH analysis data showed that the
sugarcane fite had a RSA% of 63.11+2.26 for the raw sample and 51.10+3.07 after
cooking«The antioxidant capacity cfugarcandibre in the dietcould mainlyarise

from its phenolic compounds as discussed in section 3.3, and also frdignthen
sugarcane fibreK@aur & Uppal 2015) Songet al.(2013) also indicated that there was

a positive relationship between TPC and antioxidant capacity. The increased
antioxidant activity of meat products by addition of plant materials en
recognized in otheresearchsuch as addition of cabbage powder into mutton patties

(Malav et al. 2015) and guava powder into sheep meat nuggets (¥er@ha013),
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mainly due to the phenolic compounds and antioxidant activity of these plant

powders.

It was,/noticed that RSA% afausages without inqooration of fibre also exhibited
antioxidant “activity, and thecooked chicken sausages had respectively higher
antioxidant activitythan those of fresh chicken sausages (Tdpléleat and meat
products.may contain some endogenous antioxidants such as proteins and amino acids
(Serperet al2012) During the cooking process, the secondary and tertiary structure

of proteinsamay be altered and their physicochemical properties could be modified
(Santelhoutellieret al.2007). The denaturation of proteins may increase the exposure

of amino acids with antioxidant capacity whislgenerally present in the centre of the
originalspretein structure, thus increasing their antioxidant activity (Etias. 2007).

The releaseof phenolic compounds in plant fibre by heating might also have

enhanced the antioxidant activity after cooking (Turkreeal.2005).

3.5 TBARSvalue

TBARS value is commonly used to indicate the extent of lipid oxiddtiofood
products, and a higher TBARS value suggests a higherdéegldation.At the same
water content, the TBARS valuagsboth the fresh and cooked chicken sausagee
reduced(p<0.05)with the increase of sugarcane filffi@ble 4) The lowest TBARS
valueswere observeavhen thefibre concentration wathe highest, aB%, regardless
of the. addedwater leve] indicaing lower lipid oxidationin these samples and
potential antioxidant capacity othe sugarcandibre as discussed abovét was
reportedthat.the TBARS values were also decreased in sausaméadella) with
citrus«fibreincorporated Yiuda-Martos et al. 2010), mutton pattieswvith addition of
cabbage powdefMalav et al.2015),and goat meat nuggetgith incorporaton of
broccoli powder extract¢Rituparnaet al. 202), mainly because of the increased

phenolic compounds and antioxidant activities in the meat prodtatthe sausages
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327 with the same fibre conterdamplescontaining 5% ofaddedwater had the highest
328 TBARS value whilethosecontaining 15% ofaddedwater had the lowesthis is
329 likely due to the dilutioreffect of water and reduced density of sausage matrix.

330

331  Significant increasein TBARS values were observed for alsausage samgs after
332 cooking (Table 4) indicatingincreased lipid oxidatianlt is likely that the cooking
333 process, promotelipid oxidation due to lipolysis during heatingnactivation of
334 antioxidant compounds, and release of iron from haem pigments that accgbelate |i
335 oxidation by, catalytic reactions (Sen et al. 20/dic et al.2015. Free radicals may
336 also be'generated during cooking by the interactions betweeoxjlants and low
337 molecular weight metals which could propagate oxidative reac{idksan et al.
338 2017). Asudiscussed in section 3.3 and 3.4, the cooking process increased the TPC and
339 antioxidant activity of sausage samples, but this was not sufficienhitatithe lipid
340 oxidation as determined by TBARS vall#owever incorporation of sugarcane fibre
341 redueedsthesincrease level of TBARS valus caused byhe cooking procesgTable
342 4). This _also suggested the antioxidant capacity of sugarcane fibre satisage
343 samples

344

345 3.6 Textureanalysis

346 Double bite compression test was applied to imitate the mastication proddss in
347  mouth'usingtwo compression cycteAt the same water content, the chicken sausage
348 samples.were hardevith the increased fibre contgnandat the same fibre content,
349 sausages wersofter when morewater was added(Table 5). The addition of
350 sugarcane fibre increased the hardness of chicken saysaijably due to the
351 formatien of a stronger thredimensional network withithe meatmatrix (Park et al.
352 2012). However at the same water content, the sausage cohesivenessnilas
353 betweertibre levels(p>0.05) (Tablé), suggesting addition of up 8% of sugarcane

354 fibre doesnot change the cohesiveness of the chicken sausages.
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The springiness was similar feausage samplegth 5% and 15% of water content
the valuesvere decreasedith theincreasing fibre concentration, possibly because of
the increased hardness of the samples. Howav&0% wateraddition the sample
springiness waselatively higler, especially when the fibre content was 3% (p<0.05,
WaterlQGFibre3. This could bebecausethe appropriateratio of water, fibre and
chickenymeat in the sausage matied formed a fine gel networkand resultedn

higher springiness.

The incorporation of plant fibre into meat products may alter the product texture
properties, depending on the fibre and meat types. For example, the hardness of
chickenssausages was enhanced by the addition of corn bran andpiilieghomace
togetherbut'was not affected by the additiondofed tomato pomacalone(Yadav et

al.,, 2016). Qicken sausage hardness was incredsgtdcohesivenessas decreased

by thesaddition ofmakgeolli lees fibre(Park et al. 2012)while the irtorporation of
pumpkin fibre into frankfurters increasbdth thehardness and springingg&m et al.

2016). The present research indicated that the incorporation of up to 3% sugarcane
fibre into chicken sausage increased the product hardness, with mbcaig
influence™on, the cohesiveness, while the springiness was also enhanced when the

water addition was at 10% level.

3.7 Sensory-analysis

Addition of sugarcane fibre did not have a significant influenceherappearance
score ofchickensausage (Table 6), which could be due to the similar colour of
nativessugarcane fibre amthicken meatThe neutral sugarcane fibolour and
similarity to chicken meat might be another advantage of incorporation of this plant
fibre into chicken meat products. &hrelatively lower appearance scoreshagh

water content (15%}¥ausage samples might besult from ther pale colour. In
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addition, there was no difference (p>0.05) among flavour scores for all sausage
samples, suggesting chicken sausagestwé&hncorporation of sugarcane fibre at 3%
hada similarflavor to that of pure chicken sausagéhe chicken sausage flavor was
mainly.‘determined by the commercial seasoning and this ingredient was same to all
formulations;, which also partly explained ththere was no significantlavor

difference among all sausage samples.

At the water addition level of 5% and 15%ete was no differenda sensorytexture
scoresamong sampleat the same water contenvhenthe fibre contenincreased
(Table 6) However, at the water addition level of 10%, addition of sugarcane fibre
resulted in significanthhigher texture score>0.05 samplesVater1GFibre2 and
Waterl@Fibre3, probably because of their higher springiness as discussedtion

3.6 and“presented in Table Bhe overall liking score of chicken sausagalso
exhibited 'similar variationeelativeto the texture scoreasthese two samples had the
highest:seares he sensory evaluation suggested that the overall sensory properties of
chicken sasages were not influenced by addition of 3% of sugarcane fibre, esel th
properties could besven enhanced if the water addition was approprigt@%o)
However, Choi et al. (2014) reported that addition of brewer’'s spent grain fibre
decreased“thesensory scomefor colour, flavour, tenderness, juiciness as well as
overall liking of chicken sausageMalav et al. (2015pbservedthat addition of
cabbage powder slightly decreased $kasory scoresf mutton pattiesThe sensory
property«is-a very important indicator to predict the consumer acceptance of a new
food product. Theseesearchesuggestedhat addition of plant fibres into meat
products may result in negative or positive sensory priegeaind thereforeedection

of appropriate typesf plant fibre into appropriate type of meat isgpéatimportarce

Conclusion

In conclusionwhen water content was addatil0%,incorporation of 3% sugarcane
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fibre into chicken sausage improved the product quasitdemonstratelly increased
cooking yieldfrom 94.20% to 97.52%, increased total phenolic content from 25.43 to
57.09 mg GAE/100g and radical scavenging activity from 28.11% to 60.72%. The
lipid exidation of TBARS value was decreased from 0.535 to 0.4E8\Mhg/kg,
whereas th&onsumers’ overall likingvas notaffected This research demonstrated
that goplication ofagriculturalbyproduct of sugarcane fibie chicken sausage have
the potential tamprove the product qualityrovide economicbenefits to tk food

and sugarcane industries arehlthbenefitsto human
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550 Table 1. Formulations of chicken sausages {00g) with incorporation of
551 sugarcane fibréeach formulation includes 1 g of seasoning and 1 g of salt).
Chicken Fibre  Water
Formulations
thigh (g) (9) (9)
Water5Fibre0 93 0 5
Water5Fibre2 91 2 5
Water5Fibre3 90 3 5
WaterdOFibreO 88 0 10
Water1QFibre2 86 2 10
WaterlOFibre3 85 3 10
Waterl5FibreO 83 0 15
Waterl5Fibre2 81 2 15
Waterl5Fibre3 80 3 15
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552  Table2. Cooking properties of chicken sausages with incorporation of sugarcane fibre

Formulations Yield (%) Water loss Fat losq%)
(%)
Waitef5 FibreO 93.43+0.8%" 3.52+0.f7 3.05+0.1%
Watet5Fibre2 95.77+0.86°  2.38+0.f2 1.85+0.13
Water5Fibre3 97.14+0.28°  1.52+0.09 1.34+0.07
Water10Fibre0 94.20+0.68°  3.27+0.05 2.53+0.07
Water10Fibre2 97.23+0.24  1.65+0.10 1.12+0.16
Water10Fibre3 97.52+0.46  1.33+0.06 1.15+0.04
Water15Fibre0 92.12+1.05  4.52+0.08 3.36+0.08
Water15Fibre2 93.17+1.08"  3.87+0.06 2.960.1%
Water15Fibre3 94.70+0.9¢"  3.23+0.07 2.07+0.08

553  Formulations refer to Table 1.
554  Vvalues with different superscripts within the same column indiigtgficant difference (p<0.05).

555
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560
561

Table3. Colour values (L*, a*, b*) of fresh and cooked chicken sausage with incorporation of sugdmene fi

Formulations

Fresh sausage

Cooked sausage

L* a* b* L* a* b*
Water5FibreO 64.68+0.37 7.49+0.22  8.00+0.45 71.58+0.1%¥  5.18+0.74  7.35+0.29
Water5Fibre2 65.85+0.75 7.04+0.3%° 10.80+0.36° 71.64+0.7%  4.21+0.15°  9.06+0.28
Water5Fibre3 66.45+0.87°  6.77+0.38"° 10.85+0.78°  72.21+0.7%° 3.99+0.37"  9.33+0.11"
WaterlOFibre0  64.73+0.68°  7.58+0.37  8.47+0.54 70.99+0.88  6.25+0.26  8.32+0.34°
Waterl0Fibre2  66.22+0.55° 6.54+0.78  11.10+0.32  71.94+0.3%  4.26+0.2%" 9.16+0.3%
WaterlOFibre3 ~ 67.03x0.40°  6.36+0.16  10.71+0.28° 72.59+0.58°  3.05+0.37  9.36+0.35"
Water15Fibre0  65.58+0.72 7.29+0.48  8.91+0.43°  71.70+0.5%°  4.63x0.36° 8.450.44
Waterl5Fibre2  66.88+0.56™  6.80+0.2¢" 10.11+0.47  72.00+1.048°  3.70+0.28°  9.09+0.28
Water15Fibre3  67.43+0.3% 5.58+0.f6  10.65+0.88" 73.41+0.68  3.73x0.14  9.79+0.28

Formulationrefer to Table 1.

Values with.different superscripts within the same column indiigtgficant differece (p<0.05).

Table4. Total phenolic content (TPAPPPH radical scavenging activity (RSApnd TBARS valuef fresh and cooked chicken sausag#h

incorporation of sugarcane fibre.
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Formulations TPC (mg GAE/ 100g) RSA (%) TBARS (MDA mg/kg)
Fresh Cooked Fresh cooked Fresh Cooked

Water5Fibre0  29.84+1.28 32.65+1.71 35.54+0.47 41.0020.25 0.582+0.012  0.817+0.018
Water5Fibfe2  49.11+1.04 52.64+0.72 57.88+0.44 62.37+0.48 0.489+0.037  0.647+0.02%
Water5Fibfe3  60.73+0.82 65.88+0.61 63.21+0.38 67.24+0.32 0.463+0.004' 0.606+0.01%
Water1OFibfe0 25.43+0.49 30.19+0.83 28.11+0.3% 32.28+0.3f 0.535+0.027  0.735+0.013
WaterlQFibre2 46.43+0.58 50.77+0.57 55.12+0.4% 61.25+0.51 0.456+0.02%"® 0.603+0.026f
Water1QFibre3 57.09+0.53 62.80+0.37 60.72+0.52 65.06+0.52 0.428+0.01%" 0.567+0.038
Waterl5kibreO 21.46+0.88 27.39+0.65 22.19+0.24 26.42+0.58 0.479+0.022  0.667+0.015
Waterl5Fibre2 44.19+0.84 48.37+0.85 53.07+0.35 58.25+0.35 0.412+0.028  0.566+0.038
Water15Fibre3 54.71+0.72 60.67+0.74 57.05+0.21 62.18+0.44 0.386+0.025  0.524+0.011

562  Formationgefet to Table 1.

563  Values with different superscripts within the same column indgigtgficant difference (p<0.05).
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Table 5. Texture properties of chark sausagewith incorporation osugarcane fibre

Formulations HardnesgN) Cohesiveness Springingssm)
Water5Fibre0  45.58+2.07  0.384+0.037  0.475x0.09%
WatersFibre2  55.83+2.74  0.354#0.082  0.389+0.07&
WaterSFibre3  64.33+1.64  0.333x0.06%F  0.283+0.068
WaterlQFibre0 41.82+2.88  0.365x0.086  0.381+0.08%
WaterlQFibre2 47.19+2.88  0.320+0.088°  0.513+0.10%
WaterlQFibre3 50.93+2.78  0.308+0.08%'  0.591+0.09%
Waterd5Fibre0 30.05+1.98  0.319+0.08%°  0.453+0.11%
Wateri5Fibre2 35.33+2.47  0.276+0.076  0.429+0.108
Water15Fibre3 37.43+2.12  0.255%0.081  0.258+0.07%

Formulationsrefer to Table 1.

Values with different superscripts within the same column indiigteficant difference (p<0.05)

Table 6. Sensorgcores () of chicken sausage@sth incorporation osugarcane

fibre

Formulations Appearance Flavour Texture Overall liking
Water5Fibre0  6.33+0.88°  6.20+0.76 5.87+1.61°  573+1.14°
Water5Fibre2  6.37+0.96" 6.10+0.66 5.97+0.81°  5.70+0.96°
Water5Fibrég  6.40+0.97°  6.07+1.05 6.07+1.08"  5.67+1.08°
Water10Fibre0 6.20+1.03°  6.13+1.20 5.43+1.14 5.27+0.69
Water1QFibre2 6.60+0.93 6.10+0.80 6.57+1.16°  6.37+1.1%°
Waterl@Fibre3 6.80+1.06 6.07+1.171 6.83+1.34 6.73+1.36
Water15Fibre0 5.67+0.98 5.93+1.05 5.53+1.57 5.20+1.63
Water15Fibre2 5.73+0.69 5.700.95 5.60+1.068°  5.330.84
WaterisFibre3 6.10+1.53°  5.63+1.40 5.63+1.48°  537+1.27

Formulationgefer to Table 1.

Values with different superscripts within the same column ind&igteficant difference (p<0.05)
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