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Abstract
The zero waste agriculture has been adapted to improve native chicken production for the small
scale farmers. Breeding, housing, feeding, and watering management as the free-range production pattern
by using the natural resources efficiently. The agriculture and household waste matter were used in
chicken natives worthwhile production to decrease production cost.
The results of the study revealed that the hens produced average 3 clutch per year (14.64 eggs
per clutch). Hatching percentage was 76.15 %. The average chicks were 11.20 per clutch per hen or 33.6

chicks per hen per year. The returns of production were chicks and chickens. In one year, the farmer sold
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Balancing the Production and Consumers Need

210.43 chickens/farmer and 581.06 chickens/farmer. The chicken takes average 92 days to obtain 1.28 kg.
The average income of the farmers was 2,892.24 baht per month per person. The native chickens have

adapted themselves to adverse condition in small farms.

Keyword: production performance, production system, native chicken

LN
a a a ' o P e o - “a v o
AINTTuNIINEaMaINEAT dnsdsaldesfading SaduisSaunszan feieuas 30 luwmed
a . Y | - e o P a
maneasnisadunumanuiaglunmindalsssinenvilnaveslzmnilanfimassiiudwm
wuduan ludn 40 B maineesiuauaauanaINdadRuUTEENTAINININES WRzADIRTInY
- o - a a 4 4
faday MImaneaslaumIsamuuy1i1a9§y (Zero Waste Managemenl} Judunannanitengn
wamszgne b ma'm"l@mummum'muﬂmn’m Usenganase iRaReuadoafitifiu (Fula, 2554)
mnam‘lnluﬂawuummw-umumLﬂumsmmuuuamm“nﬁumnmu vkl duanaaundn ud
SN musdAThAnsnnizuaunIaafszends fenvandusuanodefiiasenluawinald dwmiu
& . a et w 4 = W w ™ a & e & e oa o
n'mam'ln'l.wnwun'\'luun‘mwmrmwmmmﬂaauum‘luamﬂ@\m%uﬂmmmwu muumwmaulwv
fnsdssiniaw wnmm.naﬂaumumwm‘lnwummlu?uum-smmunmnww uazRILIARDY @
Namnamnaa'l-nn'mn'mnﬁm wazAIIIan mamﬂnmauau'lwnmm d3e19079nelWiAadynide
Fuasaw uazAuluguou ua:l.ﬁun'mwuﬂu‘l@a"lml.mnumn'sgmna'ln

s &

mqﬂ‘s:ﬂﬂﬁ
A - - L - -J - .n‘ J L - 3 L d
WaAnEszANTNIW AUNK USTHARBLUNY nnHa AN wdaIMaEIsoNaNAR TaInRe T

MHINHATNT URZATILIDN

& (=
qﬂn‘smuaz'zﬁms
L b “ ) o bl B = e o W o A

insaInItWRIER dusthans sunedsadoeds dwiadinems duau 7 Nenungunu e
wosliiwdas (Iidszdwradn) iduangwiasy wunelalvnuasaiseu Tasdanannis inmsineas
maden Aiuhninslunsngenisdudenisenseiiaunnniindaiiasuau g '{m'lnua.,'lnwumawm
Na@ﬂ.@mﬂummmuﬂmmwﬂnaanumnmsw&mnma mstapdliiwilasasineains fiduuunsdans
&
1 uazlwanmsanamanineamaiien uaztiwmaldisgsisuma a’m’rmmmamum'l-mam"lnﬂunu
mmaummwuhﬁamﬂunumﬁammsmnazﬂmnwnmmﬂ uanmnuugﬂuuunw,amm'lﬁ

o G G o [V a & . =l a a A e & ' -
AR RUWANEIaAMWYBIAAT (Animal welfare) Tasiinssamsmaass lnRwilaswuuidsaldaslvm
- o el o a P 4
AULBINUTITUTR danwmemssamivhiuminauladsit
a & o e & - & A A ' o & v od oA

M39AMSAISH MIAGWUT insaInsziRenidssiinwidesrgmsdudoalmi Sslinnamunu
dalinge Jusdhnusedanlaa fiv wacldusslominamssssumaniluiasiulad lavldwewus
167 AauiWUT 10 aua'linaely uu‘lna.ﬂnlnmwauau lszanm 21 74 laoslvas mu’mn'lu"lm
wileluresin niaduaznmmadniindianwé aaudas sasialddeluiniunisluaslainey niely

a . w4 % s ' s W o v e e 2 a o s
Fian ududazwn lainataanulsln Lﬂunwwn'ﬁ‘lmﬁgu'lw'mmwaanunun‘mauaawﬂ@mmmam



Proceedings of the 4" Meat Science and Technology
19 July 2013, Rama Garden Hotel, Bangkok, Thailand

mIvamslinien éqaﬁeﬁvui‘aﬂluﬁaqﬁutﬂwﬂ"n loiun Tailei wioawlal 1ilesnndasnuanu
jauldd madanriiafiandnln axdenawidsuw dnsssungemelda uwuwmunmalﬁ'ln'lﬂanuuu
suneldiesua m':mm'lnwu.l.:umﬂnﬂma@ﬁmmluulumunfm Triezld3nfiung vuew uuas iuemis
Tus@wadu insainsdalszndaoimstw 1nd a1sunidlvlineslagass 15-18 Wes Tildszdamnin uaz
RPN NN U MITTTINIR uﬂvmsmuﬂmmuﬂaau'lm“lnmnmm Snnamssamaviugnduns
Naﬂnufmnmuuﬂ:magnnumwamnwmuq luseuidvasinsasns aanwd 1

MIFANMIMINEIMIT LA ﬁm?m"i'ﬂqﬁmﬁa'li VU 89I08uMANHNSN daunIamausiin
huienuszaauilfidumsuzlaamshili wiedsdudadnsaldamsieslanlfiaslaiihun
Usznauiundasfinay udlglilididugessmsulilihivemsfiacmens g @2 JUuwumsliamsld
nannany msliiuneannsaonin Tmuﬁw'lﬂaqnméﬁﬁ'uﬁa:;ﬁm WiaARNNLaMIITH neanndumain
lus@uney (%CP) 2.45-2.47 Wafidud uddmimiwdes lideduamisiasunietesaninuiaioe
myhwegniwniiazdoe dawdnn winlililésumsemaisnndyu (nesamisdas nsulgaad,
wiil.)

il M
3 = 3 - - o
riwnlaning Mmaunaay NHHANWNITINBATOW 9 AsTow
o L [
-9 - WyIn - 1Bl - LABHN
- unay - WUINKAN - IAHNIHADY - LEAHDINTS
- das12 27%n - 1eBiuA)znRg
y y y A 4

2310 70-80% + awnsdnsozyl 20-30%

|

yaln

Iﬁﬁauﬂﬁ'mf anln Tryw

v

rs [ -
ialndasaansis

i a & i a
nnn 1 LlNW‘I'\Wﬂ'ITﬂ@]n']TT:UUﬂ'n'l.ﬂﬂ\!"lnwul&lﬂ\'l

e L =' v" . ) : Lo | 4 ool @ a P
armnsinn miliihldiniswauiminganw dadumelulafidannresduiinsasns
gusnrinasle si’m'lnqjtﬂumﬁﬁn-‘iamwmnaqu'lm loun szian vesziiae az'lad 11 wiendae
3 " g » Lo | § o L ; o - 3 ¥ o
isasnstiwim I mainginwesri lwlnfvevslauindu NndayanInumaaivesinbn
TINW (NINTTIMINBAT,  2547) TI09IWI7 uunmmnwulummnnmmwmu'lv.mxﬂunau Bacillus,
Lactobacillus mtﬁu%aumu nguddanzuaumstasamislunsziwizvaddad (Suawi, 2549) msldas
anﬂaqu‘lwsmaﬂmunmmwaqu'lm arlanfanmaimidud s lominudat leun towles ssadn



P P . =
ALMINIHE: ﬁuqa‘ua‘!mmawnum‘mﬁam‘mw&?’mfnn
Balancing the Production and Consumers Need

- - 2 - & A ‘ = \ Y o
1fjFue (Bacterocins) sivhanpasieaaisalia (Toxin killer) hmifufinu usswsmguisiia naldas
NATINW ua:m‘saﬁ'ﬂaz‘m'lw's%aﬁna'iﬁ'qmmwé‘wfwh’ouﬂ aansifialin Tautasenms u,a:qﬂ-iumwﬁ

Srad ] - A - A‘ [l J L
1a@ vinlineainslauaudaia we 11 Naeant

uamsAnsuaziIansal
IN¥ATNTNA 7 T8 sanuamlsaFouuss aﬂmmn'maml.aa tﬁfuawaua.lwuﬁ §Mam 33 L (WaWus

3 6 uazwalWug 30 @) '.numlﬂiammw awuﬁmim 21 u.a..uuuwuﬁmau 210 61 lapiiWanusas 3 @
Fouaz 14.29 uszuWUTaE 12 62 Tauar 5.71 (enTa 1) ansoxdel an'ln uatlrivszdwadn aama’lﬂu

1) mandalylilidudies Lnwsnﬂﬂﬂwn'ﬁmmmnam'lw'ln'lm 7,843 wes T uuwutrwn
auUsTINT@ dearwniady Seuas 76.15

2) mInagnln ua:'lri'lriwzul.ﬁmqu inwasnstulassmsmansanaagnin lddmon 5998 @ lay
inseansiwinodugnla Swan 1,473 @ (Fauss 24.56 maagniﬁﬁ‘ waald) uazduimdairsaduliyu S
4,067 91 (FounT 75.44 maegnﬁﬁﬁuﬁm‘lé’ ) uazilldenesnuom 458 &2 Aawluiansz 7.63 (mvan 1)

= = = A A
A1 9N 1 ﬁimmmwam'lnwumawmmﬁmm

Wt % I swanld | dam | galan [swangnlnma| Swanligw RTINS
) Wonug (69) | wainng (@) iy o . e
(Wag) fin | wAala (#7) (#) mulnyw (@)
INBATNS e
dman  Jesar |dmaw Jesaz |dwaw  Jewaz | (%) (@) |swmm  Jewaz | dmam  Fewar |dmow  Towas
ARSI Y]

3 1667 | 29 1465|1041 13.27 | 7598 791 128 8.69 602 14.81 61 7.67

ZWIRING 3 1667| 30 1515|1340 1700 |87.16| 1168 | 440 2087 | 644 1583 | 84 721

Bwwtuws | 5 yyqq| 27 104 | 1081 1378 |7752| e3ss | 85 577 | 683 1678 | 70 839

AIgEIIy 2 1111| 29 1465|1109 1414 |7520| 834 | 307 2084 | 466 1145 | 61 735

il 3 1667| 30 1515(1200 1645 |7023| 908 | 253 1718 | s80 1426 | 73 804

WM | 5 qqqq| 30 1515]| 950 1211 [67.89| 645 76 516 | 523 1286 | 46  7.14
R 3 1667 30 1515|1032 1316 |7907| 816 | 184 1249 | s70 1401 | 62 762

i 18  100.00 | 198 100.00 | 7,843 100.00 | 76.15 5,998 1,473 100.00 4,067 100.00 | 458 7.63

el : 1] ! =T o ¥ et : 4 - L
mysamszuumaa o innwidasmeismansasuuylsvends runumaaseldessssuma aems
a8 ey o a ad a a - W & o | a Pl |
woslwlidulamusssumalshmivmewads Alansy wand 9171"'1@1@1 ey 1.28 Tu dhwinlniads 92
A A " - - L A 1] " ; ] -l - B 2 Lo G A
Agasmmasematiiasnnliimseiaduled Weldagnnniniedensziisemauszansmzi lounaT
LHUNIN
- a5 o ) -3 a o o od - - « .
madiamsiassliduiiiosnarindugidygm ashufianananldinguaniainmmaaiinasing
mnﬁ'lﬂamatﬂummﬂuua InEATNIEIEMIlEnwenIndluasaSou 1'm‘lﬂmmwmmmwmmnuama
fAue uﬂ”Lﬂﬂﬂi-TU'ﬁ‘ﬂu'\ﬂﬂﬂﬂ TagliviMifeuaniz swdadimaadandslufunadan mmnn’rsmumm

'[@1ﬂmmmﬂammaauwumwm‘s PUTIURILA ﬂﬂﬂﬂll"ﬂi"ld E?"Ilﬂ'r]l.'?ltldl;’ﬁtld'i& IRIATEITIY mmm 7



Proceedings of the 4" Meat Science and Technology
19 July 2013, Rama Garden Hotel, Bangkok, Thailand

& - - & o ar . o A P a o

Pwanann fimanivigurwinezidurnruiinswauagegain susaRswauiesldidugusud
L o [

wuudvessznalnods i luawina

(n) (v) (/)
e o W o & ' - o ° o
NINN 2 (n) nqilﬂﬂillninwulﬂﬂﬂ LlUUﬂﬁaUm"luﬁfﬂmﬂ () T’Iﬂ']ﬂnﬁ"]ﬂ“”nﬂlnﬂ@lsnilﬁguumﬂiuﬂqs

& ' ' a A a o ] '
wedln luudaziu (a) wewtmdelfluaiaiteu Ainsasnsaihunmn Wetaiuemsli

< @ a w4
AN 2 ?IHYEM-N&@l'rJ‘lJI.l.'l’luﬂ"l'il-lﬂﬂ‘lﬂwutﬁﬂd‘ﬂﬂdkﬂ&?ﬁﬂi

aaa (U
Almensmuay 1)
aunw
1AN¥AINT 7 310 (BHINERUE 21 2 wiwug 210 @ 141 uldh 4,653.00
2l503auvua 2°3 Mauas a’mi’uﬁamjﬁ'ufua:#uﬁﬂsiama‘mmumm-mﬁ 7,590 UMAY 7,590.00
3_mmﬁmﬁm's'lfmm'rmﬁ'ﬂgﬂﬁwi’uﬂa-u;jﬁ'uf 10,703.10
ainwainsiinalfamnsdFagamivants 1,011.00
5.MIAMIUEMIT MNHaRAAINNIRARY Tdiuridalne Sweny Uaiwdhs 34,729.90
510U uszLITAIT FmILWauLWUS 1.5 /e 1,393.50
- dwivliidn-an 0.75 /a7
AUNUTIN 60,080.50
MINATIERAUIT
1. anliusnifia 17.97 uldn
2. iy VANABIRAY 92 Tu iwiniade 1.28 Alansy 80.79 u/nn.
HARDUUN®
1anln wWd 210 duA) Mmdmiae 20 M/an) 4,200.00
2A‘lri-qu iy 581 dasu siwiniads 743.68 nnmed (3797 120 vIn/nn.) 89,241.60
3. wa'ld Wil 44.86 nazreAl (Mmd iy 30 tmmszrew) 1,345.80
HAADLUNWTIN 94,787.40
Tuldans 34,706.90
Twlindsdaidon (Umadaw) 2,892.24




& - e
AIWLHE: auqmtmmmﬁmunnuﬂ"mmmmg{uﬂnn
Balancing the Production and Consumers Need

Lﬂﬂﬁﬂﬂ’\‘ilgﬂ\?'lﬁ'i{%mad&ﬂﬁ’]ﬁlﬂuﬂﬁﬂbt}!tg'lﬁﬂdﬁl%ﬁml.l'lﬁ'l‘l"!'fl.ﬁvlNﬂﬂ"laﬁﬂﬂ"\ﬂ"lﬂﬁl'ﬁl'lEI§1J']£I
funitldadaiumeiung insasnsiasmIlininennaniluaiaiten ':'m‘lﬂmmwmn‘immmmnuame
A ua~me1ﬂ1~'[wumnmw TarbivhlAauanisiedmaadandalufowandon n"m'mm'namam
'[auﬁ’nmmmmﬂaawﬁumwmt 7 Muthwiaei dustho sunalisadods Smiadesno \iadu
Fuman nmﬂmaﬂqwuum:Lﬂwqal-nunum'swmmamamnu. a'lmzmmmmmaﬂmﬂuqu‘mn
waudsveslszndnsdeluluewne

asduazandioua

insasnslulassmsiioiwnandaiduineains dmswnzdanis 1w 110 172 lna ndao A
fuenas Taumusrsnﬂ:mLﬁﬁfmqa‘u#mﬁamnmﬂm:ﬂgnua:m‘uﬁuLﬁm (Twiasidue Uspdd au
nEUFL TwEn waat lne) u':'l'ﬁ'l.un'ﬁL‘ﬁrm'lriﬁ'mﬁaa's"mﬁ'ummm’ﬂL?‘«J;ﬂ (@aTE U 100AVBINITIN
munsaramIdniagy lamhzanm 8:2 dw) uﬁ":mqa'lﬁﬁ’lﬁlﬁﬂuﬂ plumawzilgnis vhlvlaidves
doluszuuminaalivasnsains laanananda wud wiliemansnlilieds 43.92 wavwid sans
Wniads3ouss 76.15 1@?§n'lﬁm§'n 33.60 sa/u/d) mandansaTeldlsznaudan m'ﬁ"ﬁminugn‘lri uazln
g Tasnsasnsdmihodugn i Wade 210.43 d/s0/ TIasming 20 Ln/en {ﬁ'uqum&tu 17.97 vn/
@7) Lgmlﬁu'lﬁ'qu iy 581.06 e/l Iszpsiaalumaniatniyu @iy 92 % fniniads 1.28
Alaniu sammaiapeseasouas 92.37 Madwing 120 vm/nn, (ﬁunutaﬁu 80.79 YV/NN.) INWAINTH
Heldiadn 2,892.24 vmidawse (Wefisuny s1wan wazame (2552) TdAnETuUMINAAUszSEULMS
Suseanuglrivszgnadngosing 1 wuﬁwuﬂ‘lﬁtﬁmlm;&ﬂm’lﬂ-ﬁ wady 42 Waanwi/d Ign'ln 20 @i
Tapiisanmavinssnanlaiin mﬁuagl'lwﬁ'm 70 - 72 % waziSuuiiisuny v (2546) wuin uallrivseg
maﬁwmmmnﬁmgn‘lﬁ‘lﬁmﬁu 42 @/ émi’un"ﬁﬁnm'[ﬂ‘ma':"’wé’ununwuﬁw‘lﬁm:@:maa‘h-ﬁa fIws
(2554) WU MIWAa LU Free range luansmsinuasnaaiotny dmssmsuiaady 375 dmoi i
@i’uqummﬁmﬂﬁqumﬁu 63.96 Ln/dlansy dilsdnAudenianiadn 27.64 1éa laslaseairadunu
mmﬁwag"lumliiimﬁﬁﬂ"rya"eﬁ fomnsTeuar 32.24 AUTINUTBLAT 27.40 UazFWUS Sauax 23.59

L7
Yatdwhalle
luJ . =1 o L et I L3 A l’d ¥ b
1. mﬁmmwugﬂiﬂmnm'sﬁnmmﬂsuhnuanﬁmu@m:-ﬂumw:'lmaawﬁﬂumnmanu
A o o et = e s 1] b el -
tissnndednaniianuimssamIvesineasniudazny inwasnsdasiianudnlslulnawimsvasiandu
8 \
Tunaapsla
: ) A’ - =y [ - L o a ) =3
2. muandlinudaslugmwsssumd wlildasmansamenmsnwesle areduiludasiinagiy
swnsdiSagUluszozusnesniaaiyidule uss ssusnslily dmsuwalld
W a w W a a6 A P A . P
3. mﬂvsa'mwlugﬂmqmnmugmmuua:maﬂﬂn::matﬂummﬂnwumae \NHATNIAITH

mwj’lumsmummﬁmﬂ:nﬁl'ﬁﬂﬂwgn’i%



Proceedings of the 4" Meat Science and Technology
19 July 2013, Rama Garden Hotel, Bangkok, Thailand

LON&ID 19D

NINEILATNITINT neauaiuauuuITtdmunsineasl 2547, lasamsisbuaswaminingrnimw,
a3nUSwiY, NJINNY.

NBYDIMIIEAT nadadad (uU). Menusanmsiensimdlsdusemeanndondn nssnsrnnsas
UWAZEMNTOL NTINWY.

IUAUT BUNTWIAG. 2549. “NITVIUNTAIITITUT ANaununsldiadimeigaazdluniniosaa s
[Online]. Available: http://www.dId.go.th/organic/knowlage/natural.html  [RUA U Ui 11 LUEIHU
2556]

n7 augu las wingm uaz ﬁm'smgmmﬂqa. 2546. m‘mi"]aﬂc‘lﬁﬁmﬁam‘ufﬂizgmas’h 5
fi"lw'mﬂma':'n'mw“uqmmﬂmﬁ'num:ﬁ*mﬁ'neﬁ'lrimqwha 9. gudiduazthgaMusaaiiunmg,
naedadl

AT f@nana. 2554. misuiuazmasiaguivaslitszgwisdfoslnigdusinalusimiadoslmai.
TUNUMTITY. OUNIUNBIMURHLERUMTITIN NIANWY

AR Touzadl. 2554, mikaFeNauWg ARSI QLA 2, 666, 1-3 LU 2554

81u2n Lﬁ'rmrmqa. 2552. TUUMINAAURZITUUMIIUTBINUT I szgdwradndoalna 1 vaanfy
138718, [Online]. Available: http://elibrary.trf.or.th/project_content.asp?PJID=RDG5220063 [#Uf%

Fufi 16 unTAN 2555]



x o i . o
AMNINLLE: ﬂquaammaﬂnumwawmmwgmfnn
Balancing the Production and Consumers Need

Uszandnmuazdununisraalidssguiseiinuiznainziaci 9 iaseluszuunas
LA BILULSFTNTIAVBINBATNT INSIWIAUAd DT

Production Performance and Cost of Thai Black Tail (Pradu Hangdum) Chicken Fed
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Abstract
This study investigated the results of raising Thai black tail chicken in natural system fed with
fermented ingredients with microorganisms to improve digestive efficiency, to build immunity to the
chickens, and to reduce production costs and antibiotics costs. Raising chicken in natural system provided

safety food. Results of the study showed that raising breeders chicken in natural system enabled hens to
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produce an average of 3 clutches/year (18.1 eggs/clutch/hen) with hatching percentage of 80.39 %,
average of 14.6 chicks/clutch/hen, and average of 792 cocks/farmer, thus giving farmers average profit of
3,916.02 baht/month/farmer. Thai black tail chicken used an average of 98.4 days to reach an average
body weight of 1.11 kg/bird with a mortality percentage of 7.15 % in chicken, and 2.59 % in fattened
chicken. Further results showed that chickens took commercial feed at an average of 15.08 g/bird/day and
fermented ingredient of 42.37 g/bird/day. As a result, chickens were had average daily gain (ADG) at 11.17
g/day with feed conversion ratio (FCR) of 5.15. Raising chicken using fermented ingredients from the
village could reduce feed cost without affecting their growth efficiency. Farmers using feeds with fermented
comn in raising black tail chicken obtained higher average rates of daily growth (12.88) and feed conversion
(3.97) which were higher and lower than chickens fed with fermented cassava had the ADG and FCR of
11.21 and 5.33, respectively and chickens fed with fermented stalk of a banana plant had ADG and FCR
of 10.89 and 5.29, respectively. The ADG and FCR from chickens fed with different fermented ingredients
were highly significant difference (p<0.05). However, Thai black tail chickens fed with fermented cassava

and fermented banana showed no statistically significant difference.
Key Word: fattened native chicken, fermented ingredients, natural raising system
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Abstract
In this study, the 270 day-old male Thai Native Chickens named Pradu Hangdum from Sanpatong
livestock research and breeding center, Chiang-Mai province were raised in 3 farms. Each farm had different
types of raising system (1) raised in the cage and fed only concentrate feed (2) raised in the cage under the
bam and fed concentrate supplement with rice bran, broken rice, and comn in the ratio of 3:1:1:1 (3) raised on
free-range and small house for shelter from sunshine and rain fed concentrate supplemented with chopped
banana tree and natural grass. Concentrate feed (16 % crude protein) was given to all chickens in the moming
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and evening until the chicken weight reached the average range of 1.30-1.60 kilogram per chicken. All chickens
were rested for 12 hours before slaughtered and dissected carcass for study carcass quality and retum. The
results of this study found that the different of raising system was not affected on the warm carcass weight
percentage (p>0.05). However, the chicken from the 1" and 3° raising system farm had the highest average
daily gain (ADG) and following by chickens from 2“‘j raising system farms, respectively. The @ raising system
farm had highest affected on the edible entrails percentage (p<0.05) and found that the 3™ raising system farm
had lowest gizzard percentage (p<0.01). There were 140.50, 129.80, and 143.40 baht per chicken for selling live
chicken. When selling the dissected carcass including the entrails from the 1“. 2“1. and 3'“ raising system farms
could increase more income average of 65.40, 70.40, and 69.60 baht per chicken, respectively.

Keyword: thai native chicken, raising system, carcass, income
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The Study of Beef Demand and Market Structure in Chiangmai Province
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Abstract

Beef market industry has been expanding following the growth of Chiangmai economy based on
commercial trading in livestock farmers market at an average of 990 heads per week. About 48.38 percent
of these animals proceeded to below the standard operations of slaughterhouses around the province. The
most importance of buying beef in high and middle end markets was the meat quality and safety. The beef
consumers in high, middle, and lower end market preferred lean meat, while consumers from the lower
end market more preferred on trimmed meat, offal, and meat ball. In beef market structure, it was found
that the middle and lower markets were perfect competition markets, while the high end market was
oligopolistic market. In the study of beef market structure, business operation behavior, and the outcome of

the high end middle market had more efficiency and fairness than the lower end market. The gross profit
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margin of high end, middle, and lower end markets were 140.40-341.93, 77.83 and 36.44%, respectively,
as compared to the slaughterhouse (18.40%). Demand for beef by consumers from sales volume of
entrepreneurs at the high end, middle and lower end markets were calculated at 500.33, 1,060.67, and
7,791 kg/day while beef products in the form of meat balls had a demand of 1,138 kg/day.

Key Word: beef demand, beef market structure
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Abstract

The objectives of this research were to 1) produce western style and traditional Thai adding value
meat products from primal cuts and rough cuts of native cross-bred and culled dairy cow low price meat
and 2) study consumer satisfactions on these products. The results indicated that 1) adding value to these
low price meat by processing to be emulsion product as meatloaf provided the highest benefit, while
bologna offered the lowest benefit. In term of processing to be traditional Thai meat products, Nham and
sour meat had the highest benefit, while the lowest benefit was sliced dry meat and fermented sausage. 2)
The assessment of consumers’ satisfactions on meat products reported that the customers preferred
western style meat products in the type of sausage because of flavor, texture, and taste. For traditional

Thai meat products, customers preferred sliced dry meat because product had good flavor and taste.

Keyword: meat product, added value, benefit, consumer
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Abstract

The objectives of this research were to study carcass composition and meat quality of M.
longissimus dorsi (LD) and M. semimembranosus (SM). The two male native cattle age of fourth years old
and average of 185 kilogram live weights and raised in natural system were used as sample. The animals
were killed and cut by using Thai style cutting in local government slaughterhouse in Renu-Nakhon,
Nakhon Phanom Province.

The results showed that carcass composition calculated by hot carcass percentage had 7.05%
fore leg lean, 11.28% hind leg lean, 0.56% hind leg pin strip meat, 0.76% fore leg pin strip meat, 2.26%
brisket, 2.57% rib meat, 3.33% loin (LD), 5.07% neck, 2.20% flank. The bone percentage were 1.01% in
fore shank, 0.90% in hind shank, 1.95% in fore leg, 1.78% in hind leg, 1.86% in pelvis, 4.20% rib bone,
1.10% breast bone, 3.76% head bone, 1.17% tongue+head meat, 0.33% brain, and 15.28% skin. The gut
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composition percentage were 1.23% heart, 0.78% spleen, 0.56% kidney, 2.52% lung, 2.80% liver, 6.67%
rumen, 0.90% reticulum, 0.50% omasum, 0.90% abomasum, 2.07% fat and 50.32 hot carcass percentage.
The meat quality of LD and SM showed that drip loss were 7.97% and 8.02%, shear force as 3.58 kg!cm2
and 3.89 kglcmz, lightness as 34.86 and 30.92, redness as 11.83 and 15.19 and yellowness as 6.12 and
5.52 respectively.

Keyword: carcass composition, meat quality, native cattle
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Effect of Muscle Types on Quality of Dairy Beef Bulls
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[ § 3 A v & o & Ce )
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- B l ¥ W ¥ ¥ 4 b 1 i s L] z A "
shanfuiaiinadedn pH M Ansgyidsiminszninemalign dussdadiuiiie neaaauilai
. A B
8za1t (insoluble collagen) ABARILANIIN (total collagen) waztafiduanaaataunazas'le (%soluble
1 ey - W A - A
collagen) (p<0.01) ud LiflanSwadenasaiauniazan’le (soluble collagen) (p>0.05) laufinanisdnm
" o 1l A‘ ) A’ 1] - . L ; = e ol 1] A
aussaaruiierasnduiaudszslawuiinaruiialuwis (3.38+0.10 Alansu) fiauiuuinige
“ w F: ) P as w A o P P a
(p<0.01) 7898981 fAa nauLhaRUUan (3.99£0.12 Alaniu) nauitesuluwiiion (4.29:0.10 Alaniu)
9 & . a o & = a o ” W a
nAULHEATWIY (4.57£0.12 filanin) uaznautiianuan (4.75£0.10 Alaniy) awdey Gixeandasny
i - A& . w A A A P 4
Punanaasauinwuluiiie laswuinauielunsdusumneasaiaun liszaoussnaaanauiid
o P ¢ = & o o
figa (p<0.01) hmm:ﬂmﬂa's:.-nv.slm'm:mu'lmmmaammugmqﬂ (p<0.01)

o s a‘ : - h ;
ﬂ"lﬁ"lﬂnl": LuaTﬂuu AWNTWIURE TUANRIULUD

Abstract
The objective of this study was to determine meat quality of 5 major muscles from 3 year-old dairy
crosbred (at least 68.75% Holstein Friesian; live weight 471 kg.). Dairy beef bulls were fattened with
concentrate and pineapple by-product silage as a roughage source (n=6). Infraspinatus (IF), Longissimus
dorsi (LD), Supraspinatus (SS), Semitendinosus (ST), and Tricep brachii (TB) muscle were used in this

study. The results showed that muscle types affected pH value, L* (lightness), a* (redness), b*(yellowness),
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cooking loss, Warner-Bratzler Shear Force (WBSF), insoluble collagen, total collagen, and %soluble
collagen (p<0.01). Muscle types did not affect soluble collagen (p>0.05). IF was the most tender muscle
followed by LD, SS, TB, and ST as WBSF was 3.38+0.10, 3.99+0.12, 4.29+0.10, 4.57+0.12, and 4.75£0.12
kg, respectively (p<0.01). IF had the lowest content of insoluble collagen and total collagen (p<0.01). In
addition, IF showed the highest %soluble collagen (p< 0.01).

Keywords: dairy beef, meat quality, muscle type
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b* 1556 + 059"  1435+059° 1507 +0.59° 20.24 £+059° 1524059  <0.0001
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Abstract

The aim of this study was to investigate the influence of muscle types on goat meat quality. Ten
male crosbredboer goats (pre-slaughter average weight 26.52+3.53 kg) were fed with 12%protein
concentrate diet and fresh grass as roughage for 3 months. Longissimusdorsi (LD), Psoas major (PM),
Supraspinatus (SS), and Infraspinatus (IF) were used to study. The results showed that PM had the
longest sarcomere length (2.03 micron; p<0.01) and smallest muscle fiber diameter while SS had the
biggest fiber diameter (101.64 micron; p<0.01). PM showed the highest a* value (<0.01) and IF showed
the highest L* value (p<0.01). SS and PM had higher percentage of cooking loss (p<0.01) than IF and LD.
Shear force value of LD and SS were higher than IF and PM, respestively (p<0.01).

Keywords: goat, meat quality, sarcomere, muscle fiber diameter
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Abstract
The objective of this study was to determine meat quality of 4 major muscles types from round of
10 crosbred Boer goat with average live weight of 26.52+3.53 kg, fattened with concentrate (12% crude
protein) and fresh grass. Bicep femoris (BF) Semimembranosus (SM) Semitendinosus (ST) and Vastus

lateralis (VL) were used in this study. The results showed that muscle types affected pH value, L*
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(lightness), a* (redness), b*(yellowness), Warner-Bratzler Shear Force (WBSF), total collagen, soluble
collagen, insoluble collagen, muscle fiber diameter, and sarcomere length (p<0.01). While muscle types did
not affect on cooking loss and %soluble collagen (p>0.05). ST was the most tender (p<0.01) followed by
VT, SM, and BF as WBSF was 3.47+0.22, 5.8410.20, 6.09+0.20, and 6.47+0.22 kg respectively. ST had
the lowest total collagen content and the longest sarcomere length (p<0.01) There was a negatively
significant correlation between WBSF and sarcomere length but WBSF had a positively significant

correlation with total collagen, soluble collagen, and insoluble collagen (p<0.01).

Keywords: goat, meat quality, collagen, sarcomere
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Tnaﬂuq:x;am’mua:ﬂ?mm1uTaTnaﬁu%:wuag:1uLé'u1unﬁ"umi{aﬂsﬁa red fiber type 31NN71 white fiber type
(Pearson and Young, 1989) naiinsutilenuawdunduiilasiia white fiber type @978 UV Kirchofer
et al. (2002) finsrimnsuitewimen ndwiamsasad (Gluteus medius) ndanitowulu uszndruiite
nuoU Qna"mﬂunﬁ'wu{a'nﬁﬂ white type tfasonuSinandulonduiloriio a uas B red fiber type @1n1
a white fiber type maidulunduniloniia red fiber type vziifSunalulaln adugy

msfinmanswavesriianduiiteaslnndorSunmaeaaian wudSnmaeaaauTIY (total
collagen) Aeaa L anfaza1t'le (soluble collagen) uaziSunmaaaatani liszane (insoluble collagen) U84
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nauLienuaniifdn n'j'mé"ml.ﬁa'nﬁﬂﬁuamaﬁﬁ'ua’m”m fanaadi@ (p<0.01) dadsualnaanilonsaud
mwwmnmﬂnmumwumau AINUTNFN WBSF ummnaﬂ@muaoa1ﬂ'1m'1nmmuawauumwuu
mnnaﬂ mnm‘mnmmuamauuﬂsmmﬂaamtwnm‘hmwnmumaau lenSouifivudadanues
YSumaeasaufiszansldudasitesudusunmneasnaudlia: capfftesTniudainiadonal
uJan‘iumaaammma:mu'lmlaaﬂmmua%nauumgamwnmuLummﬂauumwmwumnmw:‘luu
wu@mAYNIRNG Uinmneamiauruaisnniaiiessinnni 4 siadewriny 5.58 faaniwniy g9
Inatfnanuoauwes Casey (1992) mhq'hﬂ‘%mmﬂaammmuw.ﬁmnnné’nmﬁwmwﬁwaouw:w"mf
vasSienyiniy 5.00 Saansudeniy winuinlefidudaesmiauiiazansldddnrinny 32.9 wedidud “ﬁaqa
i mInasssssiann uneiilslummaaasniai 'ls‘i‘i"umwm‘hua*nmswﬁ'aq*mqoxﬁuna'\ 3 \fau Feaxdl
HaGEANAIRITEILaD aLR IRy waznssapaveslusaudulondaniie nenaniudsddannns
guansilysauiiiuiu uasinesinnsasneaaanduln 2snoamianiisedulniila s
intermolecular crosslinks 18t ﬂma‘mmna’tmuaumwuwu'la (Aberle et al., 1981; Flshell et al., 1985)

\aRasnfslSunmasasiaud lalazane (insoluble collagen) wm'lnmumaan:u.w-m nehatite
wusan uazwulu uﬂimumaﬂmLauﬁ"luwmnmnﬂnmmuaﬁuau (p<0 01) Fonalindanilons 3 aiail
m'lnuuuaun'rmmmuamaulwum-mu'lm'mm WBSF wadniuiiiens 3 mu@mmwnmmuawau
(p<0 01) mumaamnmwﬁuwaanmmuaummsmmu’luuma,n franiladnsnuinadedsunouitaiie
uanupaaiite Feansndszdnldain intermolecular  crosslinkage ARnduganalinsazansldvas
ﬂaamwuaﬂawnaﬁ'\'lmuaum'muuaam (Safari et al,, 2009) IINNIANBIANNFURUTIZWINAMUYY
Yadiitanuliunmaeasian wuindl WBSF fanuaRnilunananiuUSinsneamanTINTeite (r =
0.64, P < 0.01) laafin WBSF ARutsadlirudaiadanumisniudwisiiasnandysinuaeam
UG

mnmiﬁm:nﬁwmwauéu'lunﬁﬁmﬁa (Muscle fiber diameter) W31 A21UBNIVBILEURIR
ﬁuﬁnmaLﬁ'u'lunii"]mﬁwaauw:w"ufua{ WU na"1s.lLﬁaﬁ:uauﬁ'ﬂmﬂ‘uaaLé'u'lnnﬁwtﬁalnan'hnéﬁmﬁﬂ
wiiadu (p<0.01) um‘luuwnmanuna'ml,uannu Wi (p>0.05)

danasmdsenuenmiladiod (sarcomere length) W91 as$ladusvesndanitonueud 2
ﬂ?’ﬂmmmaaammuummmqmnnqa (p<0.01) Ffidviniy 1.8920.04 luasen Iﬂnnmumagnmmn
nditenuly ussndiiewunandanummaniladisivinude 1.64:0.04 luasen dmivanuenmile
i fasnduilen 9 Falusmendadaime wuinnduilonsian (1.7240.03 luataw) unzndwLiianLmen
(1.72+0.03 lunsaw) ﬁfi'm'rmm'vmﬂﬂLﬁﬂfmnn'i'mﬁﬁmﬁ'agnm:w%”’n (1.590.03 'lunsown) uwaznaaite
wulu (1.570.03 luasan) awd ey (p<0.01) ¥aaAABINL Kannan et al. (2006) FBNWINANNENTSLe
flasussnduiileduuanunsddninny 1.61-1.71 luasan wenanfinnummailadioiildnnmsnmiu
A3siireansaInLUAN WBSF ﬁwm"]na‘"ﬁuu{aﬂuauﬂﬂ‘z’lm‘iumnﬁqﬂ danugnailadioiuaasliiduiodn
manasavesndaiadinduileimmasswitosiinnumie ilassnmainfeufiimnuses actin
uaz myosin lumanaunuanuenamilad U'?mnl.i{aa:ﬂﬂ'nm}mﬁmfu HANNINARBINIIANL AR
woaansladinsd 2 TalasmenasdasaodnnusunuslumIauniuen WBSF (r = -0.43, p<0.01) atnalsn
anulinuianusvessiladiosi 9 salusmensidateuiianusuWusnua) WBSF (p>0.05) AU
Tuanai 2
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o Lk, _H 3 [] o o e v A
AN 2 ANUFUWUDTTZAIWANBIUENANEIN € VaILUDLNE

anpouedidng | S, Sl pHa L a%,, b’  SC Ic TC PS cL SF
MFD 008 014 035 005 013 029 012  -0.26 0.26 018 047" 031
Sl 012 006 044 035 042 005  -022 021 0.28 0.09 043"
Sy, 001 015 008 001 021  -0.23 024 0.04 0.05 022
pH,, 0002  -028 037" 021 022 0.23 0.03 0.28 046
L' 080" 016 034" 051" 051" 016 0.40° 051
aty 030 020 041 041 011 016 0.50*
b 013 -0413 013 0.02 0.26 0.02
sc 056 060" 048"  -0.04 0.39*
ic 099 044 021 0.64°
TC 040" 021 0.64"
PS 0.16 026
cL -0.09

’ fl'nuﬁﬁﬂﬁu#uﬂnoi'mﬁ'uluumumuauﬂmwumnﬁ'}aﬁ'uﬂﬂﬂaﬁﬁ'ﬂﬁﬁﬁ'tgmmﬁﬁ (p<0.05)

7 snwymnuiuandranulueniuwivendinnuuansdeiuatneiide: Y famasfia (p<0.01)

MFD = muscle fiber diameter; SL,;, = sarcomere at 2 h post mortem; SLg, = sarcomere at 24 h post mortem; pH,, = pH at 2
h post mortem; L*,, = L* value at 2 h post mortem; a*;, = a* value at 2 h post mortem; b*,, = b* value at 2 h post mortem;
SC = soluble collagen; IC = insoluble collagen; TC = total collagen; PS = %soluble collagen; CL = % cooking loss; SF =

shear force value at 1 day post mortem
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miavedaulinmnsiwilewvasddwenseialudidualalaglfinaiia Multiplex -
High Resolution Melting (HRM)
Detection and Quantification of Buffalo DNA Contaminate in Beef by Using Multiplex-

High Resolution Melting Technique (HRM)
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unansa

fMadwnnideauaziiaennlauaznizioninug 29 datagnihinaiadiaue Mnsiwian
muﬂsmm-ﬁuaquﬂmumu'lw'n.uasnﬁ'n.m"mar_m'l‘rf'[mTﬂ‘mmlaa?ﬂua*n?unmu Real-time PCR fiau1@
472 bp URZ 124 bp MUMIAL NNNAMINATEY WUTIEINTRATIIMALEWEsaslALaLn I afidssauay
L-ii’u-ﬁ'us‘i'lqﬂ 1 pg tlavihmyiiesey melting curve WU31 FINNIOUENANVUANAIITENIN lauaznaziiale
lawil @1 melting temperatire (To) ALY 82.4040.4°C WAz 79.80£0.2 °C mud9y luamaseunis
Vinawwilanvesdiduenszioludisuiela laslsgasmidueonseiadala (0.1:99.9 1:99 10:90 25:75
UAz 40:60 (wiw)) FadIuas 3 41 a6 wuingmsanmasaunani s utleuAiuens e luidweln
sz Ausous 0.1% &9 40% S wnAila High Resolution Melting technique (HRM)  391iluisfsaaisa
uazlinnwhgsdmivmahainlslumsenamstwilowvesdiduenstolugizuela WONNREITINNTD
i lslunmmsaeuBunmunalsem huilednfavulundaiusianidalals

adan: ln neefle mmwilan mafia HRM

Abstract

The DNA of 29 blood and tissue of beef and buffalo samples were extracted. Specific primers to
the cytochrome b gene of beef and buffalo with Real-time PCR was used to amplify DNA. The DNA
products size were 472 bp and 124 bp, respectively. The result of the limit of detection was 1 pg of beef
DNA and buffalo DNA. The melting curve analysis revealed that it can be discriminated between the beef
and buffalo with melting temperature (T,, ) average at 82.40 + 0.4 °C and 79.80 + 0.2 °C, respectively. The
ratio of buffalo DNA per beef DNA (0.1:99.9, 1:99, 10:90, 25:75, and 40:60 (w/w)) with 3 replication,
respectively were used to detect and quantify the buffalo DNA adulteration in beef DNA. The results of
buffalo adulterate in beef DNA were established down to a level of 0.1% and up to 40%. Therefore, the

High Resolution Melting technique (HRM) is a fast and high sensitivity for the detection of buffalo DNA
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adulteration in beef DNA. Furthermore, it can be applied to detect other meat contamination in beef

products.

Keywords: beef, buffalo, contaminate, (Multiplex-High Resolution Melting) HRM technique

UNH
g a ' - ' -
tieladailuunaslysdundgmninuaziguamislnouzgs (Scollan et al, 2006) Uiwmn13
= & \ o - a - P 5 ' 4 L < A A -
w3lnaiitalalulszmads gmlandsannsuiinaiuiuainedeiiios athelsfianw esnifialadye
. L 0 J A & & A el tys ﬁ’ - e lr L A‘ o a " [l -;
Aautheganiniedaisiadu Sanudgwinsdul auniaunuiitilaladasiiianiinagnnii 1w thagns
X o & i & w = A - a & -
Wadn el wazitianszde uau m'luzﬂl.ualﬂaaua:uwnmvﬁuﬂﬁ;ﬂmnma‘[n (Koppel et al., 2011;
. = X & o v A i |
Mane et al, 2011)ag¢lsnans lumaiendeiialafikunissaan duilnalimaningdioaulaus:
1»..-.1 ad ﬂ’ @ X o oed & ! y o & v gda wa
nyvladninmsunuinieduidandroiitasaiaunia’ly lasanzedrsdailasaindaulndfanis
e . : 5 “ W . adda
Wupnya 15w la uaznsziie (Joksimovic and Ognjanovic, 1977) wzdasadedimedaluana FEAdouldlu
ij’ - a4 e g o aa P = r P " -
arareumItuidaunianmisunuitiedad 1u Imelusauuaznisdienzimani dediaigu inaiia
Enzyme Linked Immunosorbent Assay (ELZA) (Ayaz et al., 2005) Waz Mid-Infrared Spectroscopy (Al-
Jowder.et al., 2002) 1iudu uaridn19@idule 114 speeicific PCR, PCR-RFLP uazmultiplex PCR (Monteil-
- .. ' & o 4
Sosa et al., 2000; Koppel et al., 2011; Girish et a/.,2007) atndlsnauiiiesain Adwe daunsnuds
o ' - A v A a A d a at a
anuTannnnillsauiieaninanaseuldnaiefuuszitaniwanuion uazanlalunsdndaanudu
o = a e w f o O oad P ' e fda e o -
wlsvasiiawelwizaualdd aowud SnivitmeldsdwlimunnuendadndanulndGameiugnasald
» a v e a7 a & . oo - ol
Y linIanadauds aldue Whandunumanniiu (Montiel-Sosa et al., 2000) udiiiasaininaiia PCR i
& w ' [ ar - A a
naotwasur nlsalunnianaseuniu deanldinanauinaila Real time PCR @3iin213320137
ynndnnaiia PCR  uazaansanmuwanwinelaias lidasizluasiageudas gel eletrophoresis
o A = S 2 3 o =t ' > " :
AUNTENILLaLTI9UNKIANTIN  third generation B84 Real time PCR 1580731 High Resolution Melting
z . 5 - ﬁ - a L et L v
11309801 SNP (096U Suunadfd uazamaseumstwilouvasndanmaile uastaldiaavian
) . R P ‘ }
N7 (Wittwer, 2003; Mader et al., 2011) 631tk M3fAnwasiAaslFinaiia High Resolution Melting latlIws
Ad 1 L ad -l A
waifianuiuwsdalauazniziedisiulalalasy 1§ (Cytochrome b) uululanewaie thasanlulanan
-] :’ " = ol -l = " o b ) J
@3 adweddiwunarsdiuinnit faedssaisuanaori JanunzlumailulFamsduuniialaus:

A 1 b
nazflafidun s 3agnuas (Kesmen et al., 2007)

s «
gL PELET
d - = “n & & i i
ianagoulszBnSnnuas3s High Resolution Melting lunmsinuunanuuanedsszninelauss
- = ﬁ 3 ) - o= [ ° ‘ 3
niziauazamasaudTunmnmivuiendidwenszioludiduala lasfinmanudinm:z (Specificity) uaz

ad P ' woow P o v o, "
anulhvedit (Sensitivity) IﬂUgiﬂnmmwmwwmmLauﬂ’)qmﬂmmmmwwu‘lﬂ (Limit of Detection)
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mifinmaisildle $uam 14 d tsznaylydan lamowuganeg (arlmiWiidon uvviiu Tnu
8791 UWILEYU Thai Milking Zebu Thai Friesian waziwiiiaq) MuWUTaz 2 61 uaznszile Swan 15 62
ﬂs*naumn nazdladan 13 @ waznazflawivh 2 @1 mansResuaniuiiafasvhmsstedisue &
ﬂumauﬂau daldaar 30 ul wie Li{ama 10-20 mg L@NAIAZAY 5M Guanidine HCI USines 655 ul
20 % SDS U311a3 70 pl 7.5M Na-acetate 1/511@3 50 pl W8z 1% proteinase K (1mg/ml) U3unas 25 pl
ﬁnmwziﬂﬁu‘i’ﬁuua:ﬂuﬁa‘li’ﬁauwmﬁ 65°C athaen 3 13lus inwfudulaiatinanaznoudiin
18928 Absolute iso—propanol ummm..nammmwmu 70% ethanol L& TE buffer uamumhnamﬁnu
37°C athavias 1 1ala munamnnu -20°C

LI - & a1 - & =
ANNITNTUTBIALOWIDUAsARd RO walanaznIeile
e L - A - .
10NN TUTUVDIALEUIBMIBIATEY NanoDrop 2000 Spectrophotometer (Thermo  Scientific.
i o S 8
Waltham, MA, USA) nasaunnuhivasdiduedismainiensdidue 7 szauasud 10ng luanfie10® ng
o - ¢ as - o= " ' - Pz
uazhmsliansddadmdidmelugiuuudidwensuszninlauaznizie  weoldlumsareseunis
vwiaudiBwansedolufiiuiala Usznaudas 0.1:99.9 1:99 10:90 25:75 ua: 40:60 (wiw) FAFIURT 3 1

R

M3ATIEHAY High Resolution Melting (HRM)
nsfnEes LT Inswasiman 3 Wwuniauriu (Multiplex primer) #ifinnudniwiziula (Cyb1) uas
niziie (Cyb2) lavldlwsiwas Forward 32unu (Zarringhabaie et al., 2011) ﬂshumi.aaaiu?nmﬂu‘lcn'[ﬁ'[mu
il uwlulanawae Alduwe 1w 472 bp uaz 124 bp awdey MMIWNSIRLLS mmjumunumaam
wiaunuaaui3as CFX96 Touch™ Real-Time PCR Detection System USmnaslumsvind§isen 20 pi luu.ﬂ
srlfifonlsznaudisfidweduuuy (Fidwie template) aMuTNTU 10 ng/ul U3u@s 2 pl 3 M/l
Forward uat Reverse primer (Eurofins MWG Operon (Ebersberg, Germany) 881982 1 pl LAz SsoFast™
EvaGreen® Supermix (contains dNTPs, Sso7d fusion polymerase, MgCl,, EvaGreen dye, and stabilizers)
USinas 10 pl uazlsinli mm'lﬁamﬁ‘w sterile  water mmfuﬁ":mnﬁnﬂ?mm%ua’mﬁué’m CFX 2-
stepAmp_Evagreen+melt condmons mu. initial denaturation ﬂaamnu 95 °C W1 3 wM mnuumﬂgmm
40 81 mu denaturation nanmnu 95 °C W% 15 U primer annealing 57°C w11 30 Jwifiuazyiimaanu
ua'luqmau WRILATIZV melting curve 189 PCR product uwﬁmaamﬂm'sa"mmn'msmuawaaﬂgamm
1EiudluTE49 65 to 95°C (melt phase) 18 ramp rate 1 0.2 °C unlysunsa CFX manager software #&331n
Wwhan3eme HRM daulusunsn Presicion Melt Analysis ' Software-BioRad tWa31uunanaLanedna
vaslauaznizdauazszaumstwiewvesiidwanseioludisuala
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lanegeuausumizveslwnuas cybi(la) wuinilesin PCR product lasaameudan agarose
gel-eletrophoresis '[ﬂn'l-n"ﬁtéummm'[mﬂum"uuuummmLﬁﬂﬂ?ﬁﬂﬂtﬁﬁﬂﬁlﬂﬂmmuﬁ'ufﬁmmﬂ 472 bp
winrkuas 60 Cq ($1MIusBUBBIPCR fitaTasmansnamamidiinm dldue MARvTuINnIzUIMNS
PCR %38 fi1 Ct) 1afy 15.48 su walimunToalsnaduiuiulasldadueduiuuan nsxde ans
une unz uasdadiinle daulwnaes cyb2 (nxile) Huura PCR product 124bp winunnea difn Cq
\ady 17.85 581 uazwzdansziiaguanin

m3araseuaalalun1avinl§isen Reaktime PCR @2 Evagreen dye lulwiiwasudace
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Abstract
This study was conducted to investigate the effects of improving small scale chicken
slaughterhouses in urban, Laksi district, Bangkok on contamination of pathogenic bacteria in chicken
slaughtering processes. Key risk factors for contamination of E. coli, S. aureus, and total aerobic bacteria
on chicken carcasses are microbial deposit in chicken lairage, on chicken body and in chicken's gut,

including poor hygienic processing of slaughterhouse staff and carcass washing water. After improving
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sanitation for slaughtering facilities, the quantity of E. coli, S. aureus, and total aerobic bacteria on chicken
carcasses were reduced at all slaughtering processes and the quantity of the bacteria were in standard
value of ACFS's standard (6700 -2548), except for S. aureus. Therefore, the improvement of chicken
slaughterhouse by hygienic approach, especially equipment cleanliness and sanitation facilities, change of
carcass washing water and staff hand washing after evisceration could lower the risk factors of

contamination of E. coli, S. aureus, and total aerobic bacteria.
Key words: small scale chicken slaughterhouse, contamination, E. coli, S. aureus, total aerobic bacteria
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Table 1 Mean of quantity of E .coli, S. aureus, and total aerobic bacteria in slaughtering processes before

and after improvement of the studied chicken slaughterhouse

E. coli S. aureus Total aerobic count
(CFU) (CFU) {log,, CFU)

Sampling point

Before After Before After Before Afler unit

improve- improve- improve- improve- improve- improve-

ment ment ment menl ment ment
Pre-slaughtering process
Pen floor for live chickens 1,369 598 75 33 5.08 473 Jcmz
Pen wall for live chickens 30 <1 75 33 3.95 3.72 Jem'
Body of individual live chicken 627 475 394 102 5.12 4.70* Jf(:m2
Cloacal swab 2,585 8gg9* 106 66 4.79 4.86 Iswab
Slaughtering process
Hand of slaughterhouse staff 23 1 75 38 4.37 3.22 fhand
Slaughtering knife (before use) 8 <f* 75 40 4.13 1.49 fknife
Slaughtering knife (afler use) 63 402 75 33 43 4.14 fknife
Container for chickens after slaughtering (before use) 93 48 75 48 427 2.93 fem”
Container for chickens after slaughtering (after use) 245 463 75 33 4.69 4.56 .fcrnz
Scalding water (before use) 14 <1* 75 33 2.24 1.32 fmi
Scalding water (after use) 8 <1 75 33 M 2.20* fml
Plucking machine (before use) 10 2 100 40 313 357 fem’
Plucking machine (after use) 73 60 100 40 4.75 379 chrn2
Washing water for chicken carcass (before use), the 1" round 45 <1 75 40 3.36 1.20% fml
Washing water for chicken carcass (after use), the 1" round 78 46 i 33 47 254" fmi
Washing water for chicken carcass (before use), the 2" round” ND <1 ND 40 ND 1.73 fmi
Washing water for chicken carcass (after use), the 2™ round” ND 12 ND 40 ND 3.01 Imi
Chicken carcass after plucking (after washing) 37 219* 75 58 4.02 3.63 p'cmz
Dissection knife (before use) 8 8 75 33 4.3 2.56 fknife
Dissection knife (after use) 8 8 75 33 417 3.05 fnife
Washing water after evisceration (before use), the 1" round 8 <1 75 33 1.76 1.26 fml
Washing waler after evisceration (afier use), the 1"1 round 180 15 75 35 4.82 291" /mi
Washing waler after evisceration (before use), the 2™ round” ND <1 ND 55 ND 2.05 /mi
Washing waler after evisceration (after use), the 2”‘1 round" ND 125 ND 33 ND 2.85" Iml
Desk for carcass dressing (before use) 13 1 75 a3 406 234 fem’
Desk for carcass dressing (after use) 92 9 75 33 433 3.10° fem’
Post-slaughtering process
Fresh chicken carcass (ready for selling) 51 64 75 55" 3.9 3.39" !cm?

® p <005 ** p < 0.001 Significant difference between before and after improvement for quantity of E. coli, S. aureus and

Total aerobic bacteria at p < 0.05 and p < 0.001, respectively, trend of significant difference demonstrated as the bold and

italic values )p-value range of 0.05-0.10)

B Compared the second round of slaughtering processes after the improvement with the first round of slaughtering processes

before the improvement, ND = No data available
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Waasanmawilewde E. col vuan lisawsausmvinglugramasmaiud gl wud
fidadsiidn 64 CFU/as” wIalfinuiin 420 CFU/N3W) ua:qne’hatimuaw'm'ln'ﬂaw%’am‘mﬁwluﬁn“ﬁ'a
mydiudslssainla wuiszaumstwilowds £. coli litiuinmsiineasgmesdinnuanaguiu
INHATUAZENMNIURITNA (UNBT. 6700-2548) FariwualwSanm E. coli Pwidaulwilelilaliiu 5 x 10°
CFUN3Y uaztSannude E. coli lugaifiudaadng fa ihdmnuasainedeslu ussuuldziannenld
Nuduwilduaass @Tafumiﬂ%”'uﬂjﬂiui'ﬂﬁ'lu'[‘ma:mﬂ laun mi'ﬁ']mma:swqﬂmrﬁua:m’?mﬁa
@9 Aoumslfruudazas masafavesninnu mawdsuszuusedn mawldswihasenlindeadn
wn3aslun wazmasiasussuumarauueswinauusunainiadaalu srosamswilowda E. coli un
anlile FsrenndasiunoIuues Sakhare ef al. (1999) uaz Goksoy et al. (2004) fimpnuitmaaanls
srurumaaswisanmiiauemansaaaySinmude E. coli adld

naﬂmmsﬂf’uﬂgafwshTrfﬁ'amm‘mﬁauﬂaﬂéla S. aureus

nnuamIAnsn wuihidmalwilewves . aureus riaumiﬂi’uﬂ;a'iiuh‘lﬁefauviﬁauns:mum's
%" Tﬂun’mﬁuﬁ?ﬂdﬁagauuﬁuﬂanw”n'lﬁﬁﬁ% WINEN LA LNLaLIzUUMItawa M InDINszaulIinm
\a S. aureus \fiu 1 x10° CFU/ aw.” "fnl.ﬂm:ﬂ”uﬂ’imml.%ﬂﬁgaua:ﬁlan‘uaﬂutﬁﬂu‘lﬂﬂ'o*mn'lﬁ'lu
nizuaumIsinle uwitﬁaﬂn’a‘sﬂ%’uﬂqa’['ia«:h"lﬁ wuinSanondaninuundn laiiu 102 crumy’ duwaliy
awmﬂaLﬁﬂﬁﬂ“’uﬁauﬂ‘?ﬂﬂ;dﬁﬁwwi'm"u 394 CFU/ ow’ uastSunmdauuiiunan wiksnan uazluszuy
maduamsaaadlasans linudafimiinanli usasitmhanuszatananwnlindanisldauaia
Hruaalamanitwilanusznsszanvende lutuaautiounszuaunyesinle TuduneusznIIsuasne
nIzUIUMIN riaumsﬂi’uﬂ;ﬂsaah'lri vm'.h*mn'lr‘mé’anauwua:mn'tﬁanws’am"'mmuﬂfi'lﬂ?mmt"ga
\adn 75 CFU/m’ wiaifinuiin 492 CFUM3Y Saildnifiusnasgiuunas. 6700 — 2548 fifnualinis
Uswilewlsiviu 1 x 10° CFUM3y demeandasnunmawuidelulssahamielng 9 ieumsuiuyys (Tsola et
al. 2008) mwé’am‘:d%’uﬂy”[smh‘lﬁwui'ﬂumw'ﬂm;:ﬂ"um'iﬂmﬁamau%aama 1w USinonde S.
aureus uwmn lineuIHAaIIIN 75 CFU/m’ (awn1auiinizalsesinlr) il 58 CFU/M’ (wasmTulii
TsesinlA) uazanlisaniousminuaaasan 75 CFUan” (newnadsudsslasainln) ilu 55 CFU/ma”
Wiaifinuiri1 361 CFUM3H (waamsusulsslssainln) Faileufnnasgiuinios Siaredinaifodagunin

LA " L] - =3 J =] L s ar
maaﬁu{[m wdathalsiauSinoude S. aureus fuwalilvaaasmenasmisliuye

uavavnsUsulgslsesinlnsa nsuwiilanyasuyaiisufinasn1581n16 (Total aerobic bacteria)
ANHANTANE wm"nm?ﬂmﬁawaau.uﬂﬁ'L?u'ﬁﬁaan'l5a’m'mriaunﬁﬂ%'uﬂ';a'[saiiﬂﬁ lay
USinoudariaunszuaunasih ﬁshm‘i‘q'u“umﬂ?mmt%a'lﬂ;ﬁummwfmmgm uNay. 6700 — 2548 firwua'ly
laifin 5 x 10° CFU/ n3u Lw'l:‘f[amm?"lL{aa:a:ﬁmu.a:n'achu'hJm"ajL%alusm'.mm:munwzh'lrimnmxu ug
mwﬁ'amnmsﬂ%‘uﬂgﬂueﬁ‘lﬁlaumsﬁ"\aﬁwmwa:a"mnanw“n“.riﬁ“i”iwé‘em?m'mqnﬂ% nuhady
waslSnmuuafiefidesmIsmeannuuuea lnuasinaenwn lnfddaassetnadibiaty (p<0.05) ualaid
nagaLl3in m*qﬁm?ﬁ?ﬁﬁuﬂ'lu Cloaca (Table 1) lutuaauszwinsahuasnaanszuaumsa newdsuyls
ainliudaztunsunusadUfinnuuaiisoiigasnisanmauumnlinasnausu Liliuunasgm unew.
6700 — 2548 firnuald muowaanadiudgalssanl wuirlunnnusssudiunuuafisefidesns
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