osasInuIFAasSIa:INATUTaT usy

YRUJST

‘ YRU JOURNAL OF SCIENCE AND TECHNOLOGY 1 O

ISSN 2086-1416 (Online)

navassiaasaunalunisiuaisarunisiineendmdulunaniuaiiio@asainilowns

Effect of Spices as an Antioxidant in Goat Chinese Sausage
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Abstract

Currently, goat farming is widely popular in southern Thailand; however, goat meat is typically
consumed as cooked dishes rather than being processed into value-added products. This research
focuses on developing goat chinese sausages and studying the effects of spices as antioxidants for fat
oxidation during storage. Three types of spices were investigated: cinnamon (Cinnamomum verum), cumin
(Ocimum gratissimum L.), and star anise (/llicium verum). The study revealed that goat chinese sausages
with 50% fat content received the highest overall sensory acceptance scores (P<0.05). Regarding the
spices’ effects on fat oxidation, cinnamon exhibited the lowest peroxide value (PV) and thiobarbituric acid
reactive substances (TBARS) on the 8" day of storage (P>0.05). The results further showed that adding
0.1% cinnamon to goat meat sausages minimized PV and TBARS values during storage (P>0.05).

Microbiological analysis indicated that vacuum-packed goat chinese sausages stored at 4°C for 90 days
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exceeded the standard limits for total microbial count, yeast, and mold after 60 days of storage,
recardless of the cinnamon concentration. Additionally, sensory evaluation on the 5™ day of storage
demonstrated that goat chinese sausages with 0.1% cinnamon concentration achieved the highest overall
acceptance score of 6.95 (P<0.05), indicating that consumers still accepted the product stored for up to
45 days.

Keywords: Goat meat, Chinese-style sausage, Spices, Antioxidant
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A1319% 6 AruuLadeNIsUTEIuAMNA I TEa MR aveilollginilaune NHUTUIaLAT oA ULYY

weneefuluTud 0 vesnsiusne

Usuna
A
Wudu
Y89
aue
(5ouaz
vauile
Wng)

Anweuz
Usng)

<
AITULLUY

AU
o)

A71UAN

nau
LASDILNA

FENRIU

I3
EGLGE

AMNYAU
Tnesau

Sovay
0.02
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6.85+1.42°

7.05+1.10°

6.5£1.57%

6.75+£1.02°

7.35+0.81°

6.75+1.65%

7.10£0.79%

Souay
0.04

7.30+0.73%

7.40+1.14°

7.45+1.10°

7.40+0.99°

6.65+1.39%

6.55+1.70°

7.00+1.62°

6.70+1.98%

7.05+1.50%

Souay
0.06

7.45+0.89°

7.45+0.76%

6.65+1.27°

7.10+0.91°

7.05+0.94%

6.45+1.32°

7.10+1.02°

6.95+1.67%

6.85+1.35%
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0.08

6.85+1.14%

7.10+1.45%
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7.45+0.69°

7.45+1.00°
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7.25+0.72°

7.45+1.23°

6.70+1.84%

7.60+0.60%

NUBLAG : SNYTIULUIATIUANGATY WARRemIULANAIIINSaTAT (P<0.05)

A9 7 Azlueisn sUTERuAANsUsEa AL aveailalissniilaune NiUS oA s AR ULE WANAATTY
Tutui 45 veamsiusny

USueu
Ay
v v
Wudy
VB9
UL
(3oway
VD9
&
1o
W)

Anwaue
Usng)

<
ALY

ALY
&
5]

AURN

nau
o
LASBINA

FEURIU

<
FELAU

AUYBU
Tnesu

Saway
0.02

6.25+1.48%
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6.05+1.39°
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5.25+1.21°

Saway
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6.20+1.01%

6.50+1.10°

6.05+1.67%°
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5.55+1.85°

5.65+1.76°
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5.60+1.19%

5.85+1.60°

Saway
0.06

6.45+1.28°

6.40+1.57°

5.45+1.67°

5.90+1.77°

5.45+1.67°

5.70+1.81°

6.05+1.32°

5.45+1.32P

5.90+1.92°

Saway
0.08

5.50+1.43°

6.15+1.35°

5.70+1.26%%

5.70+1.45°

5.25+1.71°

5.50+1.79°
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5.20+1.20°

5.55+1.73°

Saway
0.1

6.55+1.15°

6.80+1.06°

6.70+1.38°

6.25+1.74°

6.10+1.25%

5.35+1.60°
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6.95+1.28°

NUBWR : SnuslULLIATILANASTY WansdianuuANF1avnsadini (P<0.05)
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Sloduluiluuiinafisdunui lusegiifinisfuluduiesay 70 Weruniseuasnunsinabuvesiiiudin
nsgapdeihiusenuueniauieifmoauaisisenadunalidesduszneumaailuduuimalusiuieden
ssulsisnndugansmaassiiinmsininaluiuiesas 50 smsisliululiinainnetssiinasonuni
vosdndumidlenunszuunmaiiliandeauioundniumidofsenrgydodiuremeunaioonn Ui
lusfufinasionuninvomandasinuides nefummitddylidnuasdeduiaiifionuuuazsn wandusinudes
hldagilutuuesduszneudszanausosarliiiu 30 (Choothin et al, 2017) HamFiATIzsUTINATSAUNY
Usunalusiuldfianuunnnetuesnadiveddynieads (P>0.05) ieaunannszuiuniseunne@oaililuiu
oonunantdluiinamndndiuvesesdusznouidlirnstunnin Sudefeaiundnfasiannisuussiidelae
nsanwuIn wwuuaneulaensuaidiedeiaiosun ilevililassaiseaioanasusddlifimadsuuadusedy
dulondunile Selufuiliiuazdluunaneglulassadisdand dedsmogailevruinsedaldl dnuaa
uansavesUnadusiulusegisiiiusinaluiuiunnsaiu

MINARBUALA TN MYBIHARS STl uA AR Tl Aveutle@esanideuns A
Tsuuansnstunandlumei 3 wuin Wodesnnidounsdaanuaing (Lightness, L ¥ uazAdLnand (Yellowness, b%)
duduslefinmapuysinalusufiumniu uiandung (Redness, a® anasloduUsnallusudfisannty e1aduwa
Hownandwdewedluiiu Inevsunavesuiuasiinadoanumistesadfod iy (P<0.05) wagnaannnis
WinufAzewaansn (Maillard reaction) sywiatmasnag (Reducing sugar) kaznsnazily (Amino acid) 3sl¢
ansdvnna (Muangthai et al., 2017)

nsnaaeudnvuzidedudaveniodomnzdvimaluiuiiuandstunuin idodesddauuds
AarwannsolunmsBaimefuneluiuems uazaanuamudensiaes Suliaasasdednmaiuuium
1%33’141%5@5@4%%@@%14 dnwurdnanenaliamnuiainnisiddluiuiiuneialudaunanisiinlaseiena
yoslusilussminsdunounisunnay luffuAnmssusiudulanalngfidernmadesyszaniuveddysiu
yliauudaussesananas Usznaufunafisdiinaluduinnty asvhliuiuesmuduainntu luvueiinde
Adluwsignaivsinaingy indedudunauiidéolundnsusidetusy Tasindeviuihilatelusiululeliuia
Nniedns Welilusausananaunsaifalasenesaumle (Kongratana & Khamin, 2020) é’qﬁ?ulusqmﬁ’;azmﬁﬁ
Umnadluufiunnduasyilfidndurenndereuimassusii nitlugadedeiiiusinaleifudesnd Jald
auansalunninlassieauniaeliiAninaandiag

mamimmaa‘umaU'ﬁgamé’furil’aLf:aL%mmﬂLifaLszﬁ'ﬁU%uwmlmﬁu‘ﬁ'LLmﬂﬁhaﬁ’ﬂmwiammé’wmzﬁmam
Tup139l 10 WU ezuuuAuBeUYNALENUrTendeds s nidounsiusinalufufiuandiafunyl
Lifanuuansnstuegiidudidyneada (P>0.05) Inowuin gudnvasnadunaunionwna wazsafuyes
mﬁmﬁm%lﬁaLﬁ?ﬁ&mmmﬁaLszﬁﬁU%mmlsuﬁuﬁLLmﬂGi’Nﬁ’uﬁmLL‘LAW’JWW@U@QMGu'mas q favaulanioy NeeuU
AnudnwurUTINg ANLLls Anuuiuie mwdh uarsaru exuuueweveglutisoudntssferoutiunang
AUNMINUANAN YUEAUENUT AZLULAINYEUVDINEAT UL lUTI T UUINNGT MIINUATLLLAINYEY
Tneraunui eidssnidounsfifivimnaleiuiesay 50 fnzuuumiuveugaiian (P<0.05) Weiusuiiioy
fuidaidssanidounsAfiuunaluiugosas 30 uas 70 Insfidiazuuusgd 7.10 677 uay 6.37 muddy
Tnendoudssnidounsiifivinaluiudosas 50 fmazuuunuvevsglutiseuvoutunats Semmavnaesi
wgndmdendmiumsfinylutunousioly

nadsuulasnunvasdnsasidedssunglussninninfuinvniunan 8 Yu Ui PV uay
TBARS fiafindunaoneignisifiviny (P<0.05) Anvofoanled uanidasinaesoonlediiiinduiiesan
Uffseneendindussnindlusiufueendiay e'z’iﬂL‘ﬁummaiﬁmﬁmﬁmsﬁﬁﬂ?ﬂluiam?{auwmLLazﬁﬂéuﬁuLﬁwﬁu N3
Anszidosesnlamlunini 3 wuin WeilsumeianUaseenlediuiuegndituddamiseda (P<0.05) bl
srpvnamafivdnuiiisiy lasyavesesiliinsfvarsiunisiunud Susinaeseenlefuniianideiiiou
fuganisnnansdu (P>0.05) sasamnfie 8w Funsuuandu (fefn) oulwe nuddu (P>0.5) gani1smnaass
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Afn1siAn BHA liusinandeseonladdesiignnasnengnisiunu (P<0.05) Inofuil 8 Fudutuanvievosnis
usnuniiusinaidesesnledinfu 0.48 Sadnsuveslalasivseanleddermiindiedns 1 Alansu wan1siasies
A1 TBARS LHudsiivsdanisiineandinduvodludiulunin Susidedniaruisaiintuiesnianiagniss
TnvansUsznoumindudsdimdniuesdusznourilfiAnarsnindarladnielnunudy ieilsunedian TBARS
Lﬁusﬁuasj’mﬁﬁaﬁﬁ@mqaaa (P<0.05) auszeziaansivsnviiinty waaddunnd 4Imaﬁgmwmamﬁ1ﬂﬁ
mMafuanstuiiunud $U3un TBARS WuTugsaaidiefieufuganiameassdu (P>0.05) Ssaenndosiuauide
94 Kallomsom (2015) Aiinwndadasildnsennzimsilianlusiulagldudeynsimfvusuumuiy annnsvmaass
Wu31 A1 TBARs vasietsldnsannsinsiinanludulaeldudsunsauduuguunududalidiiuy 3.00 fadnsu
wasusadledredlanfuluiuileiuinu 1utu 28 Yusrafinauiain indeanauisialudiunanvesldnsen
waziilofinsulussninamnisaassiiinisliiaieananuinluiui 8 vesmaifiuinw sulwelsinavesen TBARS
tiouiign (P>0.05) InglyiAn TBARS winfu 4.63 fadnumnaeuladaflenrenlansusesa sesmunie Bniumazduns
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iIoanailinauszaninmlunisvzasnisiufiigade sulve Tnenuin wieunailflunisinuilsuasd
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ouleUsznavlufessdlsznaunaniinatsvia lnsarsdrfyiinuninie Cinnamaldehyde dneglungs
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wAnfauriodsndounslunguiiininfueieunaeumenui seduamududureseiounaeumslutina
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a1nn A1 TBARS Tusgninnafuinuilanfiudundaanas (Onsamlee, 2016) MINKANITNAADINYTN
dowseuiiisundnsusidedesnidounslundguiiiinafuedoanaeumenuit sefuanudufurenaiouna

A 10 QUUA 2 WQUNAU-8JMAU 2568 Vol10 No.2 May- August 2025



asasInuIFAQsSIA:INATUTAD Usy,

‘ YRU JOURNAL OF SCIENCE AND TECHNOLOGY 2 2

ISSN 29856-1418 (Online)
auwelulSuavanestukarnisiusnulunassnulinasefiadnsuiiasudanlas IneAdo@aswneiiiy
wisawelulunulesas 0.1 asliadiadnsuunaoudadlantosiian (P>0.05) sesaenAaiilo@ennilownsni
MsAuAIasnaAaueluUsUNuSesay 0.08 0.06 0.04 kay 0.02 AUAIRU

HAN13ATIITUIUFUNIINIMUA Taduazs) vesrdndusiilolesainilounsNussauuugyynie

P

dlowtusnunilgumagd 4 ssawaifea Wusrernatuiu 90 Suwut Usinaqdunismun Saduasnfuuili
i ifeszernannafivinvuuiunssiunnuduturenadoanaeue (P<0.05) TnsUsinaqdurisiame
faduazs TurreTuil 0-60 vesmsiunuvemnsefuanutuiurenisanmeuedoglunusiunsgiuves
HARAUNUTLS AIUUINTTIURNEA S 9 YUY Fartmualidnvsunm aﬁuw%‘sﬁﬁ’wm gad ez aeedliiAu
1.0x10° uay 1. O><10 CFU/ﬂill (Thai Community Product Standards, 2003) miamﬁuwwumﬂsluawuaﬂa
Cinncmaldehyde fmuqwﬁmmamwawmwmmuamaauquuaﬂma (In vitro) lmmqwﬁmummmﬂmia
MQLLﬂiMUJﬂLLauLLﬂiua‘U W Staphylococcus aureus, Escherichia coli qmamuwaiﬂmua Aspergillus
(Lohalaksanadech et al., 2019)

mﬂmamiUizLﬁu@mmwmmszmwﬁuﬁaﬂuauﬁaL%mmmﬁaLszﬁﬁﬂ%mmm%"aammwuaiuﬂ%mm
Funnaetulgvhnisneaeuiitudl 0 way 45 Juresnisfiuine Weswnlufuil 60 vesnisiiusnundvsuna
L%@ﬁgéW%‘&TLﬁWMigWWUﬁ Tufuil 0 vemsfivsnuazuuuedsauveurewansuaiiedesainiouns
AuanwazUsIng @ Auuda Anuutuile Anuuwuile Anud ndwedeand samu Ay Arwweulnesa
Lifanuunnsstuegraditoddumeata (P>0.05) lushegmdndudidedomniounsiitiuinanioand
uaneefy evhmsiusnwiiunndunud AzlUUMUaNEaEUIINg & Auuds Asltuie aud ndu
\3oane s ey anuveulnesi Suunliuanasdiosseznanlumsifivinuiiiuty fuduiudiuina
nsiineandnduvedutuiiiiviuluseninsnisfiusnwudunaiuiu 45 Su venanindadusmiedean
ounzldfuazununuveulaerumnitan 6.95 lundnfasidodosnnideunsiifimafuuiinueumeiisesu
AMUTNTUSEar 0.1 LLafﬂa‘LﬁLﬁu’hQﬁIﬂﬂ&T&maam%’umamﬁm%ﬁﬁvﬁmu 45 Ju

ayunan1sIdsuazdaiauauue

nsdnwinavessianieunaluninduaisiunininoendindulundnsasidedsinidouns
namsfnwmud edssndounsiiviinaliuiesas 50 vesdiwiinideuny fazuuunnuveulnssiums
Uszamdudagaiign (P<0.05) nawasnsinwiviinveuaiounaiiinadenisvzasnisiuainfizensondindu
wuin Tufuil 8 veamsiusnw suwelinavesdndeseanluduazan TBARS Youdign (P>0.05) HavensAnw
ogmsifuinwiuaznnainieane iledssnidounsiifuouweluuiinadesay 0.1 asduiuna PV uaz
TBARS tesfign (P>0.05)

AnAnssuUsznA
nuifeluadadlafunuatvayuainlasinisidowasuinnssuiioarenaamaluladdyusugiusin

Y 9
14

dinnuanenssunisnsgaudne wazldausiuiein a1vividewasimuindadusneinisaiaia
wnedengedl wazaiAiviwalulagemns auyinemansuazmalulad unninendesvdgevan

LONA158199

AOAC. (2016). Association of Official Agricultural Chemists (20"ed.). Rockville, U.S.A.: AOAC international.

A.0.CS. (2017). Official methods and recommended practices of the American oil chemists society
(7" ed.). U.S.A.: AOCS Press, Champaign.

Choothin, S., Meenakhom, V. & Kaewkot, A. (2017). Effect of pre-emulsion of Konjac gel and rice bran oil
as a substitute of lard on physical and sensory qualities in Chinese sausage. In The 14"
National Conference, Kasetsart University Kamphaeng Saen campus, December 7-8, 2017.

Bangkok: Kasetsart University. (in Thai)

A 10 QUUA 2 WQUNAU-8JMAU 2568 Vol10 No.2 May- August 2025



osasInenmAasiamnaiulad use.

‘ YRU JOURNAL OF SCIENCE AND TECHNOLOGY 2 3

ISSN 2086-1416 (Online)

Deesanam, N. & Buawong, P. (2014). Effect on rancidity of Chinese sausage by adding the extracted
anthocyanin from black non-glutinous rice bran. In The 5" Rajamangala University of
Technology National Conference, January 15-16, 2014. Ayutthaya: Rajamangala University
of Technology Suvarnabhumi. (in Thai)

Eadmusik, S., Luddee, M. & Choosuk, N. (2012). Substitution of M. purpureus fermented soybean residues
for Chinese-style sausage. The Journal of KMUTNB, 22(3), 622-631. (in Thai)

Kaewkot, A., Koonawootrittriron, S., Suwanasopee, T., Suwonsichon, T. & Kayan, A. (2020). The addition of
black pepper in beef Chinese sausage products for value added. In PIM 10" National and
3% International Conference. July 17, 2020. Nonthaburi: Panyapiwat Institute of Management.
(in Thai)

Kailomsom, S. (2015). Product development of reduced fat chicken holy basil sausage using Konjac flour
in combination with Xanthan gum. Journal of Agriculture, 31(1), 77-87. (in Thai)

Keawsaard, S. (2012). Ocimum sanctum Linn. and free radical scavenging activity. Journal of Science
Ladkrabang, 21(2), 54-65. (in Thai)

Klinklan, K., Kerdchoechuen, O. & Laohankunjit, N. (2016). Chemical composition and antioxidant activities
of essential oils from clove, mace star, anise and sand ginger. Agricultural Science Journal,
47(2), 13-16. (in Thai)

Kongkan, S. (2020). Development of massaman flavored Sangyod rice (Oryza sativa L.) spread. Master’s
Thesis. Rajamangala University of Technology Thanyaburi. (in Thai)

Kongratana, V. & Khamin, J. (2020). Surimi and factors affecting the gel strength of surimi gel. [Online].
Retrieved April 27, 2024, from:
https://wwwi fisheries.go.th/local/file_document/20201019155149 1 file.pdf. (in Thai).

Lohalaksanadech, S., Sujarit, C. & Chinnanon, M. (2019). Effect of natural antimicrobial from herb on
quality change of Vannamei shrimp and fish fillet during chilling storage. Research report.
Trang: Rajamangala University of Technology Srivijaya.

Mattaphong, I. (2019). Study on the production, marketing and consumer behavior of meat goats in the
upper southern Thailand. Master’s Thesis. Prince of Songkla University. (in Thai)

Muangthai, P., Wiwatchankit, Y. & Kuno, M. (2014). Study on the occurrence of hydroxymethylfuraldehyde
from caramellization and maillard reactions in model systems. Journal Srinakharinwirot
University (Science and Technology), 6(12), 59-76. (in Thai)

Office of the Royal Society. (2021). Department of livestock development promotes goat farming for
farmers in the southern border provinces [Onlinel. Retrieved April 27, 2024, from:
https://secretary.dld.go.th/webnew/index.php/th/news-menu/dld-editorial-menu/5917-4-2563.
(in Thai)

Onsamlee, G. (2016). Optimal production process conditions for rancidity reduction in Kao tang product of
housewife club of Royal Thai Army Aviation Center, Khao Phra Ngam sub-district, Muang district,
Lopburi province. Journal of Community Development and Life Quality, 4(3), 429-440. (in Thai)

Riyaphan, M., Limsakul, N., Boonwong, N., Hamchara, P. & Koomkrong, N. (2024). Quality characteristics of
chicken Chinese sausage of SRU products during storage. Khon Kaen Agriculture Journal Suppl.,
2, 116-121. (in Thai)

Sasha, F., Petcharat, S., Prabrat, S., Wunsang, T. & Thongchim, P. (2024). The creation of increasing value
for goat meat of entrepreneurs for community enterprise in Thung Pho subdistrict of Saba Yoi

district in Songkhla province. Journal of Roi Kaensarn Academi, 9(4), 807-818. (in Thai)

A 10 QUUA 2 WQUNAU-8JMAU 2568 Vol10 No.2 May- August 2025



osasInenmAasiamnaiulad use.

‘ YRU JOURNAL OF SCIENCE AND TECHNOLOGY 24

ISSN 2086-1416 (Online)

Sloyjalung, T. (2021). Production and storage of reduced fat ready to eat Chinese fish sausage. Master’s
Thesis. Rajamangala University of Technology Phra Nakhon. (in Thai)

Sukaim, J., Phonprapai, C., Oontawee, S. & Chanthon, S. (2020). Activities of cinnamon bark extract on
antioxidant and alpha-glucosidase inhibition. Thai Journal of Science and Technology, 9(5),
659-667. (in Thai)

Suksripaisal, C. (2016). Production and storage of ready-to-eat reduced fat Chinese sausage using hurdle
technology. Master’s Thesis. Thammasat university.

Suksripaisal, C. & Theprugsa, P. (2019). Use of tomato and Ang-Kak powder in Chinese sausage. Thai
Journal of Science and Technology, 27(2), 252-263.

Thai Community Product Standards. (2003). Chinese pork sausage [Onlinel. Retrieved April 27, 2024, from:
https://fic.nfi.or.th/law/upload/file1/TH 1081.pdf. (in Thai)

Trade Policy and Strategy Office. (2023). The situation of Halal food products 2023 [Online]. Retrieved
April 27, 2024, from: https://fhafnb.com/blog/halal-food-market/.

A 10 QUUA 2 WQUNAU-8JMAU 2568 Vol10 No.2 May- August 2025



