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meanBualaiuiailunuidsalalaensldhiufsswiulalasrasaand
Decreasing of saturated fatty acid content in Chinese-style fish sausage
using vegetable oil and hydrocolioid

3w dasin'? inFalng 23AR1’ uaz Tase Snand’
Paweena Noitup1' z Kiangkai Wongkenca1 and Orose Rugchati1

Abstract

Traditionally, the production of Chinese-style fish sausage requires the addition of back fat to
improve its texture cause of high saturated fatty acid content in product. Hence, the aim of this research is
to reduce the saturated fatty acid content in Chinese-style fish sausage by alternate food ingredients. The
back fat (control) was substituted with vegetable oil at the level of 100%, 50% and 0% and hydrocolioid i.e.
xanthan gum (XG) and carboxymethylcellulose (CMC) at the level of 1% and 2%. The sample substituted
with 50% of vegetable oil and 1% of xanthan gum {50%Qil+1%XG) exhibited the sensory evaluation scores
similar to those of control. As the scores of 50%Qil+1%XG sample before frying when compared with those
of control in term of color, flavor, texture and overall liking were not significantly different (p>0.05) whereas
the scores after frying improved significantly (p<0.05) in color, odor, flavor, texture and overall liking. The
50%0i+1%XG sample had 3.81 kgf of cutting, moisture content of 22.84%, 50.27 of L*, 6.50 of a*, and
24.86 of b*. The results showed that addition of xanthan gum improved the lightness quality and could
reduce the saturated fatty acid contents from the basic formula approximately 58% (dry basis).
Keywords: Chinese-style fish sausage, hydrocolioid, saturated fatty acid
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#UNN ummluﬂ%ummnwwamnuﬁmmnlﬂu,avﬂm Lmnmmms‘lﬂmwummuﬁfaﬂmo}m@mamﬂﬁum
Lummnhmmﬂumﬂum’mg%ﬂluﬂﬁnLw'anwmzmm?fum uazfamnsamionthfandum  Saflu
Snwnsiifesnsveanuidss nwﬁmmﬂut:gmumsmauuumﬂuﬁmmﬂ@uﬁwqggam faun 25-32 (Wang
ot al., 1995) nsldunadladdumaunuasiinadanuumnansmudes laeawns Fenileduiaiiuds wilnn
wazushanniy Foy muﬁﬁﬂﬁﬁw"ﬁmsﬁmmwﬁmﬁmﬁnuﬁmmnﬂm%laﬁ'lmuulﬂ@ummﬂuﬂsu‘ﬁﬂmu [Ety
MIHANITUY Lm'lmmuuw‘ﬂmunu’l.a‘imﬂﬂaﬂaﬂm Feilpmanansalunesdany Aava wasdaalunisii
gH maifmluma?ﬂﬁ‘uﬂg\aé’nwm”m@ﬁum e lnanfnustiBnolsiduitenns  uasimun i

awnsiagan el

ainsaluazding
1. Lmﬂumﬂmanuﬁmﬂmmmﬁma‘wwmmmmﬂﬁmvmmsﬁﬂ nalddnsdausas mﬂﬂm U
nyudla ; me'ﬂwm ﬂmﬁu 55 : 15 : 35 dunanlfdnfusumilen vssqesluldraaaian ﬂummugu 55
avAIALTea quuﬂmmuammﬂﬂnmm SRy 20-25
2. naunumsiflaiaindunylugasnisudnisia Keindufis Yeuaz 100, 50 uaz 0 Tafn
lashofomnlutumy uadlalnsreanensd 2 1ia 16l usunUN (xanthan gum; XG) Lm“mm%}ﬂ%mwm
aglag (carboxymethylceliulose; CMC) Bunumsld 2 s=iu Ae Faaay 1 ums 2 mmmwﬂmﬂﬂm
Lﬂ"";‘ﬂummnum&mqmuawhmmu,a‘flul Winlalasneaaned neliasizinninindusing q il
2.1 Aoanawnenaenw Lun
211 A Sndeieieadad (Hunter Lab D25 OPTICAL SENSOR, USA)
212 Fusadin Sadeiriasiniiadusa (nstron texture analyzer 4411, England) wae
WIALLLIGR
2.2 grumwnnaiail e
221 Bunennudy qmmﬂlmmqmmwmuﬂm‘tuum (Sartorius MA40, Germany)
222 drpilunsasng Sndaeneias pH meter
223 eefsznautansalay fnderies GC
2.3 arumwnalszamduds Ineldimaseudwiu 30 Ay WinzuuwauTed wuy hedonic
scale 9 points A viudatinvniauusrdnan
3. NsATIEYnneadn AMiiunimasesuuy CRD dwdudie 2.1 uay 2.2 uar RCBD & wiude 2.3
Anmeiauulnleuss Baudiaurnauuansnaresdiiednlag 1498 Duncan's Multiple Range Test
(DMRT) fiszunindnfny 0.05
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anmsfinmmsmaunlaiuanifumgdeens ity X6 uer oMC uBauidieuns
ﬂﬂmuvmﬂs"mwﬁummmnuﬁmﬂmnﬂwm (Table 1) wudn feeemauAN (100%Fa) HAzuuun
Uszandnannanensnagen Wun @ dediuda aonud wasavmmanm gendndatined Wi uay/
vin lalnsreasaasvaunuatnalluddiny (0<0.05) ‘imﬂms*‘l«ﬂmuuwwm’la‘tmﬂaaawmmmﬂmamm
(100%O00l, 1%XG, 2%XG, 1%CMC Uay 2%CMC) Wazuuumalszamdndanninenssings 5 uansdl
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HedAty (0<0.05) Tasaeined
(0>0.05) Mun 100%0il+1%CMC,

nagaLNseaNiumlszamdndauaanuidelaudmen (Table 2) wuda fetina 100%0i faasldazium

Table 1 Sensory evaluation of Chinese fish sausage with different lipids and hydrocolloids (before frying)

Liking scores (1-9 points)

Samples

Color Texture Juiciness Overall liking
100%Fat (control) 7.23°+0.63 6.80°+0.76 7.00°+0.64 7.33°+0.47
100%0il 4.97°+0.61 4.03°+0.85 3.77°+0.72 3.70+0.74
100%0il + 1%XG 5.93°+0.58 6.30"+0.65 6.30°+0.70 5.13"+0.73
100%0il + 2%XG 6.70°+0.65 6.70°+0.59 6.50"+0.57 6.63°+0.49
100%0it + 1%CMC 7.13°+0.34 6.87°+0.57 6.87°+0.34 7.13%°+0.34
100%0Qil + 2%CMC 7.23°+0.43 7.07°+0.44 6.83%+0.59 7.13%+0.50
50%0il + 1%XG 7.10°40.71 6.90"+0.66 6.93"+0.58 7.03%+0.55
50%0il + 2%XG 7.13°+0.62 6.97°+0.61 7.07°+0.63 6.97°+0.61
50%0Qil + 1%CMC 4.93"+0.69 4.70°+0.87 3.17°+0.64 3.17%+0.37
50%0il + 2%CMC 5.70°+0.59 5.93°+0.63 4.67°+0.47 4.30°+0.46
1%XG 4.33°+0.60 3.73°+0.44 3.67°+0.54 3.43"+0.50
2%XG 4.37°+0.96 3.83+0.87 3.50°+0.57 3.13"40.77
1%CMC 4.90°+0.71 3.17°40.37 2.97°+0.61 3.03"+0.41
2%CMC 3.60"+0.81 3.30°+0.59 3.13°+0.62 3.23"+0.43

a-h

different letters in the same column indicate significant difference (p<0.05), n = 30

Fat = back fat, Qil = soybean oil, XG = xanthan gum, CMC = carboxymethylcellulose

Table 2 Sensory evaluation of Chinese fish sausage with different lipids and hydrocolloids (after frying)

Liking scores (1-9 points)

Samples

Color Odor Taste Texture Overall liking
100%Fat (control) 7.06°+0.73 7.11°40.40 7.20°+0.53 7.06°+0.53 7.14°+0.53
100%0il 420°+0.92  500°+0.98  5.06°+1.22 4.10°+0.99 4.26°+0.78
100%0il + 1%CMC 576°+1.19  596+0.88  6.00"°+0.98 5.36"°+0.96 5.73%+0.94
100%0il + 2%CMC 5.40°+1.49  5737+0.98  5.56™+1.04 5.16"°+0.87 5.70"+1.29
50%0il + 1%XG 6.50°+1.04  6.33"+0.99  6.23"+1.22 6.53%+0.77 6.43°+0.81
50%0il + 2%XG 6.43°41.33  6.20°+1.47  5.93°+1.50 6.20"°+1.32 6.13°£1.30

“° different letters in the same column indicate significant difference (p<0.05), n = 30
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m:"wm@uwn@m:rm,,mnmmammu I @mquuﬂmﬂm (0<0.05) ua mmﬁﬂmﬁﬂuﬁuﬁqaﬂwmum
(100%Fat) W m@m\mm@nmwmaﬂmmmwummmm 4 Faaeing IASuAzuLLi 5 AW SRR uAx
AINTELITIN ’Luu,rfmmmnmﬂmqmuammwumﬁmm (0>0.05) enunzusdiiedudaresingne
100%0il+1%CMC  uaz  100%0i+2%CMC mwmwmwuu,mnmwmﬂmﬂmqmmmmquuamﬂm
(p=<0.05) Favhy mmwﬂuﬁmﬂmqmwmLmu”hmwmm’lmnwmumaﬂﬁmwﬁmcmmum'm 1 IndAreriu
nelfifumsunTige A 50%O0il+1%XG uaz 50%0i+2%XG latfanting 50%0i+1%XG WnzuuuamTaL
FANABUNBANINNTIFIBLING 50%0I+2%XG Lantiay

annsAnEaNTBnenanwuaziall (Table 3) 1dun AU Wiy Lm.vmﬁmmﬂm%m
tanriaunaa wudn ﬁf:aﬁh\iﬁ’tﬁﬁwwlﬁa (100%Fat) uml,mmmmnmm unzFaathefianiunniinifing
(50%0Qil) %ﬁﬂ'wLmB*Tmmnnfiﬂﬁq@ﬂwﬁlﬁmwmmm (100%0il) dounaifnlalnsreasnafifesatnaufien
%v‘h‘lﬁﬁfmemﬁﬂ"\Lmﬁmmﬂnfjﬁmﬂﬂa‘tmﬂﬂ@mamfmﬂuuwuwm Fannadulslnsnaanond Foeny 1 ay
doelifathaflAussiannnndn feras 2 laenBunaipansdusesiating 100%Fat HAgagm uaz 100%0il |
Adnga faathaiifimsldlzlnsneanesd Sun OIl+XG, OI+CMC, XG uaz CMC fhBuninruiilndife
fiu An dszunndauas 20-24, 23-25, 21-22 UAY 24-26 AMNAIFU §14FUN3TRAE WLdN Faaeing 100%Fat &
AiANEINe (L) taandndangneay 1 edidudAty  (p<0.05) uwazfiaamBunninnldinussann
100%0il 1l 50%0il siadmaialalnsnennasdifs XG 1o CMC azinliuiduaafimanuadnafd
(0<0.05) davffiating 100%O0il HiFnAuad (a*) unndnfetinedu | aeheiliidnAty (p<0.05) uazilainlalng
AARRRLFI XG Wia CMC Az ﬁﬂlﬁnwﬁmﬁmﬁmﬁummm douABindng (b 18958t 100%Fat uaz
100%0il ffntlaandnsianeined q atnafiludndty (p<0.05) uamilainlatasnaanandia XG Wia CMC az
m‘lunw,%’mﬂmumﬁmammmu

Table 3 The chemical and physical properties of Chinese fish with different lipids and hydrocolloids

Samples Cutting (Kgf) Moisture (%) L* a* b*
100%Fat 6.44°+0.87 25.88°+0.63  38.86™+0.17  8.48%+0.07 19.14'+0.16
100%Oil 3.34%+0.17 19.56'+0.91 40.56+0.09 11.48°+0.07 19.90'+0.12
100%0il + 1%XG 2.90°+0.25 24.01°+0.43  41.96"+0.05 7.83%+0.03 20.92"+0.03
100%0il + 2%XG 3.36°+0.38  20.17°40.35  46.19"+0.22 6.26°+0.36 23.70°+0.18
100%0il+ 1%CMC  3.82°+0.46 24.03°+0.41 45.34'+0.01 6.80'+0.03 23.74°+0.08
100%0il + 2%CMC ~ 3.77°+0.15  22.86°+0.24  46.23"+0.02 6.47°+0.28 21.89'+0.06
50%0il + 1%XG 3.81°+0.21 22.84°+0.66  50.27°+0.05 6.50°+0.02  24.86"°+0.12
50%0il + 2%XG 3.42%+0.09 23.00°+0.43 50.62°+0.12 6.62°+0.10 25.76°+0.13
50%Qil + 1%CMC 3.73%+0.15 24.10°+0.20 47.95°+0.03 7.27°+0.12 24.46°+0.07
50%Qil + 2%CMC 4.62°+0.41 24.56°+0.21 48.82°+0.21 7.76°+0.39 23.62°+0.09
1%XG 5.93°+0.81 20.94°+0.98 44.72+0.31 8.66+0.42 21.64°+0.09
2%XG 3.63°40.42 22.03°+0.24  50.89°+0.30 7.31°+0.28 25.92°+0.26
1%CMC 5.04°+0.40 24.17°+0.32 47.49'+0.39 8.32°°+0.28 23.06°+0.14
2%CMC 4.58°+0.14 25.80°+0.22 47.06°+0.10 8.12°'+0.29 22.96°+0.13

*9 different letters in the same column indicate significant difference (p<0.05), n=3 except the cutting test, n=10
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ﬂ‘?‘mmnmhﬁu%wumiuﬁq'aﬂwqw,%'mﬂm 100 nfulperiwiinude (Table 4) wudh Fating
100%Fat Rlaufuiagean dausaasing 100%0il waz 50%0i+1%XG ansnanliunnslagududadld 1.50
uwaz 3.53 n¥u vizaAsihuanas 26.15 uaz 58.06 ANAIAL uazsiaating 50%0il+1%XG fannroant3unng
lashutavanadly 6.30 n¥u siseRndlulenas 39 Weifinuiusanating 100%Fat

Table 4 Fatty acid content of the Chinese fish sausage

Samples Saturated fatty acid Unsaturated fatty acid Total fatty acid
(g/100g sample, dry wt.)  (g/100g sample, dry wt.)  (g/100g sample, dry wt.)
100%Fat 6.08 10.00 16.08
100%0Oil 4.49 14.96 19.45
50%0il + 1%XG 2.55 7.23 9.78
Fa190ina

annsnagaunNLszamAndaresquiinalatraunan (Table 1) wud nsldiuiesantulaleg
pasAeEs (Oi+XG ¥3a Oil+CMC) daelfinlgsdnwuisnialszamdndaresndnfuadWiindiAesiusetneg
Ty (100%Fat) & Wesannlalasresassfazdaalunisfininizuaznisduineasilsdiy widwiusecng
PFiTuTvie lalnsrasseafilenadnudien (100%0il, XG wazr CMC) WWFuazwsmelszammdudaniunn
§ X 4 1 ¥ L% ﬁ 1 b7 97 ol o
WasanniladudaresnudelmBaouguuanii widn ez anudsedsuinauieranuandlities
pr] - & \ FEY ¥ ol o led 9 o v 1R ol o
lasanTusfuluiiatabignsoduriuszladfuldlsunme fduiufiednnsauudonudeeildRedidne e
Wien asppdastu Morin ef al. (2004) wudr nsdnlalnsreanssdluldnsenladusdaalinansineid
o ¥ Wye a1 e My a R A et o d X . o Py
ANENNsnTum st IdAnda et lildiRnAmna lifetheliacudieunnnd Tnedngdoun
mananaaan s induRdniulalnsrasaes s siafianuuandnain  seazdiuldaandndounnsld
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