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wadslassmmandlfiasungiugou Tuiiufianiiinunsuansdunuuy e oo
#1 0.00umes 2ATsdlny wazgudiulasinisnaltaltey (Uurigney uaziiung)
a.uianties A.ulgesdou edavuune LLaﬂ%’n‘faLmzwm;ﬁlﬂLLUﬁgULfJuwémﬁ’meﬁamﬁ
yaununning Jegiudimsthaungluinduiiunaniuining waswuuldsuuny
&g dlundarlannsadavuungls 1 ass Wowads 2.3 an. arnuasfidiudngaussana
30 an. dedwhmauazern Miedudeuruiounudiavmdet mindssnn 1 an,
Tnehluunsuiiusflauysal anmnsolignls 2 afilu 1 9 fssesnandariosszanu 150 Ju
wazillanaifingnuiasesas 60.8 (ymiasy, 2541) d’gumsé’muLmsﬁiﬁﬁmﬂﬂﬂuﬂwﬁ’u
yiluunzigalideme Wannsailuldvhidulelsfmun

é”mm&;ﬁ MaISFRvuLNE MsWanmils LLazmiﬂWLﬁfaLmshJLLUigiJ RERIpIE AR
eldlumnunsns saudmeuwnuiiounsiiindnaindnssamase uidlosandwined
Anws manuisdnnisegnaduseuu Wuralilddusinsinvesgnunsilos wazuiidnls
fimaunwein 1Jusiy ﬁqﬂ?uimqmi"ﬁaLLazWGumﬂﬁsl,'g’ﬁ‘yw,mzsuuwﬁuﬁqﬂ FUUINTANY
goniiu 3 du TngaesdrunsnAnwimsiiudnmanAavesungyuniug nsfiuduaugn
sonsan wazn1smnszdulavuzingaudmsuungaugu dalunisdnuvosiasinnsi
Fududond 3 lFanvidesmsinsuaznsTiideluiniurdnfasions

2. TogUseasAvaInIsIdY
2.1) Wevimungunsal uagdimsdavunngniussdninmuazannsgaldevunng

b2

2.2) Lﬁ@%ﬁ&LL@%WGMU']N%G]ﬁﬂA“ﬁLLU?EU%']ﬂLﬁ@LLﬂ% LLaBSUULLHSSZJENQJ‘Jaﬁcﬁiﬂiﬂﬂﬂiﬁa’gﬂ

Uszunanan1i3deuennainguszass :
1. aWmugUnsaluazisnisanvuunsiifivssdnsnmuazaanisgaydevunny
fmsanliunuuaglina fail

iFasiioitldlutiontu Swunld 2 Ussiam Ae (nwdt 1)

1) nsslnsfldfaunngluiogtu  Svwdelufiavuiniiund wazaudufiaw
losnuusnzfianunds wazidvlvg

2) ndasdlafmruunzaindredszme Wusuuldlnih fdasluih 350 Toad
usefulnin AC 220-240 Td/ 50 1850 Malufimdumannaiasusu daasa
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Igusuasuasassiofavunnzainildlwihundusuamess (nwd 1) Weazaanly
mﬁwmwnﬁaqmﬂm%mmsagiuﬁﬁwqiﬂa sumtsszaudsslurnefnaufiiun wideds Ao
wusmpasaszeznanldnuliuu

denaastldmmemvsmisesinvanniesiolmlmuay fdarwen 3, 6 uay
9 1. (Al 2) wausINg I Wisesiafinmen 6 vy Tanuwanza Ifvufiasay ua
Eupnininfisedu 3 wee 9 W Satedaunsadavuaudaaioungld (nwd 3) luvaed
ANYNWITLAU 3 Wl ARYueenlALDYNIA

a1 nsslasildludaqiu (@) indasllednuuinzaindndssina (b)
wazipsasiamimunaulng ()

AT 2 WiseIRnuanAIastaNaudulnlgaliniued 3, 6 wag 9 U



() 135099 AAINE17 9 L.
AN 3 anwuzIukazasnnzLlalunIasiladnaunwmuntulny
FUAMVLINITBINN 3, 6 WAL 9 L.

nan1snasavlszAniamnisdnvu Tasldunsilafiuds fouiadlndiAssiy
119w 27 67 wiseenlogdmiu 3 ndu oy 3 41 uavnguldiadesiodnu dil
naud 1 19nsslnsdavuniaildluiiagou
nquil 2 ThaTesiledinuuinzainsisussing
nauit 3 THedesdiodnauunsivanntuln Suinnuy1ivisodin 6 ua.
naUsIng I edesfledaruanmesempuasiivandulnlifsssznaitliFavuuny
uars wazUszAnsawmsdn Greznaniliseuiuaauiidald) Aninsldnsslnsedied



o a

HodAny (P<0.05) @uusuiavuiidalandunadi Auenuuidald anugntvuiimasie
Alng Lazsouunaifiunznasandavulasa ludanuuandnsiusgrefitedidny (P>0.05)
uan sl wdesdlonWaundulm leglduumned wazinisesdnninug 6 3. @wsa

TFunuLAsa9fnuaInENsUsemALe

AN5199 1 UszanSamnnsdnvunnzlaglinssing tmsaeiieanm1elseind waziasaalia?

Wl
nsslasilaly  wdesdlosnan  n3esiiefiwamn
Jagiiu NNFNYTENA Tl
szezaileEm W) 28.23+4.62°  19.09+1.67° 13.05+2.77
dvitnaudisale (n) 2.18+0.36 2.53+1.07 3.19+0.26
svuzarevuiisald (wafi/nn. w)”  13.03+1.64° 6.37+1.81° 5.13+0.54°
ALENITUAERL () 9.12+1.20 9.50+1.67 9.61+0.42
ﬂ’gmm’muﬁmﬁaaﬂﬁ’gl,l,ﬂz () 1.00+0.00 1.45+0.39 1.32+0.34
TOUUNA 3.11+1.35 7.33+2.73 6.33+2.97

gy o

a, b c . P = o v 1w e W | S v o o aa
anedglunonfeaufildnvimiusnsiu SrnuuanmeiuetediedWymeaia (P<0.05)
Y UsgAnSanlunisdmnuu

2. WWaldeuasiainnandaeiulssuaniiouns Lasvulnzvasyaiislaseinsialg

[

wuadu 4 Aanssy deil
Aanssudl 1: N13ANYIBIAUTENOUIINVBIGNLNSYULNFAIR

yimstuvazngmAl TN SYULEIS U 6 67 %ﬂﬁmqLLamfmﬁﬂﬁ’gLaﬁsthﬁ’U
14.6+1.9 \fou uay 37.1x4.0 An. muddy Wovmesdusznaun Usingdn fiesidusdann
50.1% Tneduilduselowild SUsunm 51.5% LW Ssznaugie dauenn 38.8% LW uas
dauasadlundedns 12.7% LW duiilduszlondlilld fie vdeon Fevimtin devinds 1
a¥usnd uazAwensiimdudilduaznsemne Sdadiuyinfu 2.7, 1.6, 1.3, 7.0, 1.3, 14.6
WeE 10.6% LW aMadnsfiy WiaRnsiuvaiawiniy 43.1% LW (519l 2)



A15197 2 91g WNINRAY WaraIAUTENBUTINVDIUNSVUYULNAE

Mean + SD
91y (o) 14.6=1.9
dmindh (n.) 37.1+4.0
a9AUsENBUYIN
wWasfudenn 50.1
dudiudlnald (% Lw) daudivslnalald (% Lw)
ginai 38.8 L899 2.7
widadlundsdng 12.7 YOV 1.6
UDUINEY 1.3
i) 7.0
DIILINA 13
iwarnsiAnsludild 14.6
AZLNIE 14.6

" Usznousae (% LW): Ao 2.6, lnd 2.7, on 3.0, wwith 9.0, 9 mds 9.2, dudlass 3.2, dudzion 3.2 uay
azlnn 6.0

fanssud 2: maudsgurunesuaiy

Ighhungie 24 11 Eurmtiazemds) wseendu 4 nauq ag 6 o1 Tuninly
qmﬁmﬁﬂﬁmqﬁ’u 4.gns Ae qmﬁ 1 uae 2 lldnSouna d’guqmﬁ 3 yay 4 Tansasnd
dmsvarunandusanslunsed 3 Basilnowdeudminisliluanwgamgiready
a1 1 Ay Mndetusindludaudonnlsivh wisldhminduide Trevinluvaeiideuny
By sl 3ludidusedn 1 Au nssupurunglugsuaiusunng 1xix1 wes Wwoan
6 $lus Ingldvudondusaglunissuadu

ANWULYDVILNETUATUNTDNTFERLAS Kar5aN15PITL kansldlunin? 4



A15199 3 ddunanumdinesen sl ieusuAiy

AURNEw ‘fmﬁﬂqmﬁ 1 fmﬁﬂqmﬁ 2 fmﬁﬂqmﬁ 3 ﬁmﬁﬂqmﬁ q
ih (Bn9) 10 10 10 10
thaa (1) 50 50 1,250 1,250
HEREGREY) 250 750 500 1,000
wnaslulasyt (n5w) 50 50 50 50
\ndedinasiun (n3w) 80 80 25 25
wnaewesa (nTw) - - 25 25
gaulushiu (h3w) - - 125 125
winlnetu (h3u) - - 125 125
Wia13u (nFu) - - 50 50
Wein (n3w) . - 125 125
Tuwg (A5) - - 125 125

AN 4 ANBULVBIVILNLTUATUTITONITHIALAY BAYTONITNTINTY

Wehluneasunisuaieds 9-point  hedonic  scale lngn1susziiunisuszam

v

i@ (Sensory evaluation) kagnAaaUANITY lagNgURHILATTHNNY ﬂauﬁfﬂ%mmi uay

De

©

¢

wilamalu w7 15, 10 wag 31 31 muawm HAUIING mmvmmuamummw 3
Ch amﬂalmaqmﬂ findeseiu 500 nfuuazihnia 1,250 Ny wm‘lﬂmaaamﬂmmmau
ummsuauimmmnfmaa Tuszdu “gauUrunany” LLG]ﬂG]Nﬁ]’]ﬂUWi&IﬂﬂG]i@U‘] asmu

YadAgy (P<0.05) Iﬂam*mmqwa%maaﬂwmvﬂmﬂg NAY SAVIBUAL Luaama awa@
3aﬂaammu§jmw q %QLngjmiuwmuﬂwiaLﬂiaqmmﬁuummﬂu (mmw 4)

b e
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A15199 4 wamsﬂamﬁumwssamé’mEfal,l,agm3%3Jwﬁmﬁmsﬁmmzsmi’umﬂQ’U‘%Iﬂmqﬂ

nax (n= 56)

‘fmﬁﬂqmﬁ' 5mﬁﬂqmﬁ 2 5mﬁﬂqmﬁ 3 fmﬁﬂqmﬁ 4
ﬁ?ﬂﬂisﬂ@ﬂ%ﬂﬂ@ﬂ‘iﬁ’mﬁ
LS B 1ail4 lall4 16" 4"
vana (n) 50 50 1,250 1,250
wnda (n) 250 750 500 1,000
nansdu -
SnweurUsing 5.80+1.35" 63241217 6.66+1.15 6.2141.26"
a 5.89+1.36 5.98+1.36 6.41+1.29 6.00+1.28
nAu 5.34+1.61° 5.95+1.52" 6.71+1.20° 6.43+1.20"
AR 5.75+1.49° 6.21+1.63° 6.88+1.38" 6.41+1.44°"
\oduia 6.14+1.38" 6.29+1.72" 6.79+1.42° 6.60+1.50"
ANUYDUT I 5.70+1.37° 6.14+1.63"° 6.93+1.13° 6.30+1.39"

a, b

¢ aedslunanfeafuiiisnusfdusnaiu Sruusndiuetidiisd @y (P<0.05)

Y Usznousne indovtedin goslusiu winlnevu windu Wedn wazluud

7 syeupzunupEionele; 0.9-1.8 = "in%umaﬁqm 1.9-2.7 = ladwouuin 2.8-3.6 = ldwpuiunans
3.7-0.5 = ldwpuidntios 4.6-5.7 =lag9) 5.5-6.3 = ¥eULANTeY 6.4-7.2 = UUIUNAT 7.3-8.1 = 90U
17N Wog 8.2-9.0 = YBUMNTIEN

nanssud 3: niswdsplagiileazinnung

sutlounyaiuasinn 1.5 nn. Idududmbsunefid swounnnd 24 fu
windu 3 nguq ag 3 61 wingnauldiilaunzuszanm 500

nauit 1 widedulgsaanuiunais 50 n3u agrlidrAuiiloaginn wiindisly 15
unit udusnileduuesaen

nawit 2 nindeiunidenn 1 deulfie wglmdnAudeasinn wihialy 1 4alus

nawit 3 nindeiouledmantsdn 1 deulfe vdilvidniloasnn wifnfisly 30 wdt

Wieasussasianisudnauinmuauds dillugeduemsan  dnvusaniie
aglnnuneTUTaasaa) wanefanIng 5



&y

i 5 aglleavlnnuneraafsnduien 1 9lus uazaniusesatasaudn

diounlunaaeun1siudie3s 9-point  hedonic  scale Wulisafurunzsuaty
nausIngd AIuirrumeulassanvegnavindulzsannningasunislaniuazienlul
nsAnegeiidfedAny (P<0.05) Inediauveulagsineglusedu “Uiunare” darpzuuy
Wiy 7.20£1.24 (377 5)

A15199 5 wan1sussiliumsUssamdndanaznsBunandusiagileasinnunzainguilan
| 1/
NNy (n= 56)

gusnisndn duizsn lunfslamn wulgan1ensm
FnwatpUsing 6.95+1.21 6.59+1.19 6.55¢1.16

a 6.91+1.20 6.70+1.13 6.66+1.16
nAu 7.18+1.13° 6.96+1.22°° 6.59+1.35"
sayR 7.07+1.40° 6.68+1.39°" 6.09+1.6"
aduita 6.9121.25 6.75+1.35 6394161
ANIYEUTI 7.20+1.26° 6.66+1.3 6.30+1.66"

"< fiadelunaiefuiiisnus ddusinaiu Srnauandraiuegediibddynead (P<0.05)

Y sydumsuuunmitonela: 0.9-1.8 = liiﬂnaumﬂﬁqﬂ 1.9-2.7 = lalvouuin 2.8-3.6 = llvauuunans
3.7-4.5 = ldwouldntien 4.6-5.7 =1ag9) 5.5-6.3 = ¥auLAntiey 6.4-7.2 = yeuliunans 7.3-8.1 = 10U
1N UAg 8.2-9.0 = YBULNTIAR

ARNTTUN 4: NNTWAUIWE NN NNADIINATLUIUNITU LAY

dmfngniouruildannistuasluianssud 1 fuflvnavesdiuminndeday
13.04 m919mn wimtlausiaziueanidu 4 dwwing fu Benfufiauysaiaziinuialndifes
Muansuou 18 fu wiseentasguidy 3 nguq 3 919 ez 2 fu Werhluudluhewenmsdl
Hansauszav 0.75, 1.0 waz 1.25 nn. 5Lug;|m1’7i 1,2 way 3 auddu (57 6)
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A15197 6 gesuneldnenniangvulunsinuadsil

drulsznau qmﬁ 1 qmﬁ 2 qmﬁ 3
ih @) 90 90 90
Wosudu (a.) 4.5 4.5 4.5
NIALNGD (Ua.) 9.0 9.0 9.0
a9eu (nn.) 0.75 1.0 1.25
\nae (nn.) 0.6 0.6 0.6

Asunsimwnzluugluinswenmids lerianuazeianiawnzan lagasn iy
L9 LazeenUNLA LAIANIAIINITNNEN Lazldye1n ANl YDINTILNLADULAL AT
Yanuazeawandlun i 6

AT 6 ANWAMEMIILNZIUNBY (A & B) Wazunawinmnuazanlagasniile
Ty waziiiasankal wiauazihlunansiald (©

dwmifuneiihaazernudvuthuahemenmilsiindealiusasges Tnglimileg
et mutherludmenyniu Tuay 2 ads (118w wiszaSadune 5w wiew
vetnmarandunsa-ag (oH) T@Qﬁ?ﬂﬁﬂ@ﬂﬁﬁﬂﬂﬁﬂ’mnﬂﬂ%ﬂ deasu 4 Ju Thiwidaung
2aNNHINBN J9A1 pH youhganlan

dfswnsldanmswtluheenluutluihazein 10 wift Jar pH vaniids
515’@Lﬁuﬂim (pH <7.0) fohlUutluthazeindn 10 wil e pH ¥wuilaunseitee pH
ganhdaiunans (m pH Useuney 7) f\]\‘ma@mq

f1 pH Festemenilaung wasindne wandumsnedl 7 andeyaasiiuldd an
oH fiauiunsn vieAdnasweditddymussiunniuresasduluganievenuds
Tnognsiildansduszsu 1.25 nn. Wszanas 1.25%) fie1 pH Andignsildansédu 05 nn.
(Uszanas 0.5%) asilifodndty wildunnsneangnsfildansdusydu 1.0% dwuithdnta 3
gns den pH lalusneegeditedfsy wazdesdneis 3 ada /i pH Felnddiunans (oH =
6.9)



M15°99 7 Araudunsa-ang (pH) vesiiemonyiisung uarvesdmiliunzusiaygns

theonvidignsd 1 2 3
sedumsdulugnsthen (nn.) 0.75 1.00 1.25
A1 pH Yaeteenvdsuyviianns
Sudi 1 3.70+0.10" 3.47+0.06" 3.40+0.17"
Sudi 2 3.83+0.12° 3.67+0.06" 3.63+0.06"
Sufl 3 3.90+0.10° 3.80+0.10" 3.70+0.00"
Sufi a 4.00+0.10" 3.83+0.06” 3.77+0.15"
A1 pH YaetaveVS T I
aded 1 4.73+0.40 4.37+0.06 4.37+0.15
aded 2 5.93+0.32 5.87+0.31 6.13+0.35
ased 3 6.90+0.00 6.90+0.00 6.90+0.00

a, b, c = a o alal
F’]WLQ@EJIULLQULWEDF]UWEJ

o o o

[ 1 = 1 oS ] al o o s S
AYIAAUANAU UAMHLNAANAUDLWHUYFIAYNWNEOR (P<0.05)

vilungiivenuds thlvuiiieviuinjunamhazain Tudninda 0.1 : 10 Wuan
15 w9 wanluessdulasald azdlonazwailefdafunidseantrnnue Hamdelunsung
FIMFANYNALAINUIL 5 TU (AWA 7)

] o/ P v = L oA 1
A 7 wifnsiivlenudy Ysniulasddlusuiifiomadewmazain
niouaziUssidunmnunsely

dwimngivenudifwnsulasdldlusuiifionnagemazan sntuhliusaiu
yeUszamdndasie3s 9-point hedonic scale Taefifuszidu 31 918 FsUszneusie
L%’mﬁwﬁ/ﬁfﬂﬁmmié’mﬂﬁﬁm’i 16 578 ﬁm%@ 5 119 wazgaulamly 10 918 wauTIngss
LLﬂNstﬂ”li%‘m 8 1 fusziliutie 3 ngulvirsuvuanuveulne ot engnsii 2 gy
amw 5 anﬂmwamw 1 agnelviadnfny (7.87+0.62 vs. 7. 84+O 93 vs. T 42+O 81, P<0.05) R
Azuuutagniaylusziy “vevan” dmsuiou dull ndu uanileduiaveaviisiiven
Tnenheita 3 gns ifiaawandnsfuesdideddamisain (P>0.05)
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M15°99 8 HamsUszlumsEamduiariangnSensuangusadunnngy (n= 31)"

theonvidignsd 1 2 3
sedumsdulugnsthen (nn.) 0.75 1.00 1.25
Fvoamls 7.55+0.72 6.78+1.48 7.32+1.70
Aupu 6.48+1.53 7.16+1.32 7.00+2.16
nau 6.32+1.85 6.29+1.56 6.77+0.96
\Hoduiavoamly 6.35+1.47 7.16+1.75 6.74+2.02
ANUTBUTIY 7.42+0.81" 7.87+0.62° 7.84+0.93"
b, ¢

Aadsluunadisaiuiifiidnuiiifusney danuuanaaiuegaiituddymaada (P<0.05)

Y seduazuuunudianela; 0.9-1.8 = lziﬁnauum‘ﬁ'qm 1.9-2.7 = ldwauunn 2.8-3.6 = Ldapuiiunans
3.7-0.5 = ladwpuidntios 4.6-5.7 =lag*) 5.5-6.3 = wULANtoY 6.4-7.2 = gouUIuNaNg 7.3-8.1 = 90U
17N WA 8.2-9.0 = YauLNTlan

3.85Unan15338

Liteinurgunieal uagsnmsdnvuunsAliuseansnmuazannisgeyidevuuny
maagUnsaidavuung 9nseuuliihlidussuuiunesss uasdissduanuen
YOINI5dR 6 Tadiuns Fuduseduiivinzaunitnue 3 waz 9 dadluns

2.0 e uasianunadndaeiulsgunnidenns uasvuunsvewaiislasinsva

Aanssudl 1: M3Anwieedsy ﬂaumﬂmaqaml,mwl,wm
FIUNALUNEYUNARIINIY 6 §3 mummawumumaammﬂu 14.6:1.9 \fau
ey 37.1+4.0 Alandy auadu dlemesdussnauenn nudiiedidudenn 50.19% Taedu
Pldfuselevlld fiuSunn 51.5% LW wasdauiiiusstowdlals dusuna 43.1% Lw

Ranssuil 2: mIuUssUTLAzTNATY
mmwmi’ﬂuqmﬁ 3 Gainislaindessing o qdsedunde 500 n3u wagld
e 1,250 n¥u fuslandimuveulnesiuuniian eglusyiuiuna fameasuuunty
6.93+1.13

Ranssuil 3: miLLﬂigﬂa@Lﬁaaﬂwmms
ymsninilenngaauagin 150 n3u sudulzsngniiunans 50 n3u 1duan
15 it Feguslanfimmmeulassmanniign eglussiuuiunans faaswuuminiy
7.20+1.24



Aanssudl 4: MW Menuliungfindennnszuiunstiuias
nswenmisluadadldusunaansdy 1.0% udun ¢ Fu fidn pH ayjﬁ 3.83+0.06
yhmsdenilung 3 ade pH Falidndunans Fsfuilnafimuveulnesauuindian oglusedy
YOUUIN UANAZILUUYINAY 7.87+0.62



Product Processing of Wool Sheep

Executive Summary

1. Main problems to be studied and the importance:

Wool sheep of Royal Project Foundation (RPF) are raised at Pha-tung,
Inthanon Royal Agriculture Station, Chomthong District, Chiang Mai Province. The
purpose is for wool production and use mutton for producing value added products
to substitute the importation. At present the wool is used for producing fleece
blended cotton cloth and pure fleece of mohair. Wool shaving is done once a year
and obtain around 2.3 kg from 30 kg body weight (BW) sheep. After washing and
cleaning the dirt contamination, only around 1 kg wool is gained. Normally a healthy
mother sheep gives birth twice a year. Pregnancy period is around 150 days and the
chance for twin born is 60.8 % (Cheva-Isarakul, 1998). Sheep shearing with a scissor
causes some damage of wool. Therefore the improvement of shearing, tanning and
mutton processing should increase farmer income and partially substitute the
importation. However at present there is limitation of knowledge and system
management, thus causing low birth rate and low quality of wool, etc. Therefore the
research and development project of wool sheep husbandry in highland is
conducted. The work was divided into 3 parts. The first 2 parts were increasing the
conception of wool sheep breeder and the number of lambs per litter, as well as
the optimum diet for fattening wool sheep. This study concentrated on product

processing from meat and wool of sheep.

2. Research Objectives:

2.1) Development of efficiency shearing equipment and method to reduce wool
loss.

2.2) Research and development on mutton and wool processing for RPF.

Research Summary according to the objectives

1. Development of efficiency shearing equipment and method to reduce wool
loss

The work has been carried out and obtained the following results



1) The present available equipment for wool shearing contains thicker and
sharper blade than a normal scissor due to the hard and thick fleece of
sheep

2) The imported shearing equipment requires 350 Volt with the 220-240 watt of
AC/ 50 Hz. The blade is made of carbon steel. The velocity is 23,000 rpm and
has nylon polymer for supporting the strength of the equipment and reduce

vibration. It is adjustable.

The developed shearing equipment had the following details:

The energy source has been changed from electricity to battery (Fig 1) for the
ease of transportation to the remote area farm. The shearing sound was adjusted to
be lower. The disadvantage is the battery which provides not so long working period.
Three length of cut comb has been developed, i.e. 3, 6 and 9 mm (Fig 2). It was
found that the 6 mm cut comb was appropriated. It gave beautiful and longer fleece
than the 3 and the 6 mm cut comb as well as able to shear closer to the sheep

body (Fig 3). The 3 mm cut comb gave just a small amount of wool.

Fig 2: The developed equipment with 3, 6 and 9 mm length of cut comb
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B) Shearing with 6 mm length cut comb

Q) Shearing with 9 mm length cut comb
Fig 3 Fleece and sheep body using developed equipment

with a 3, 6 or a 9 mm cut comb

Result of shearing efficiency: A total of 27 heads of mature sheep with the
same body size was divided into 3 groups, each with 3 replicates. The shearing was
done by

Group 1 using the present available equipment

Group 2 using the imported equipment

Group 3 using the new developed equipment with 6 mm cut comb

The result revealed that the imported equipment and the developed

equipment needed significantly shorter time and gave better efficiency of shearing



compared to the present available scissor (P<0.05). However, the amount of fleece/
sheep, the length of fleece being obtained and the length of fleece at sheep body
as well as the wound at sheep skin were not significantly differ from each other
(P>0.05). It indicated that the new developed equipment with 6 mm cut comb, using

battery power can well replace the imported equipment.

Table 1 The efficiency of shearing using the scissor, the imported equipment and

the developed equipment

Present Imported Developed

scissor equipment equipment
Shearing time (min) 28.23+4.62"  19.09+1.67° 13.05+2.77°
Weight of fleece being sheared (kg) 2.18+0.36 2,55 100 3.19+0.26
Rapidity (min/ kg fleece) 13.03+1.64° 6.37+1.81° 5.13+0.54°
Length of cutting fleece (mm) 9.12+1.20 9.50+1.67 9.61+0.42
Length of fleece being left at the 1.00+0.00 1.45+0.39 1.33+0.34

body (mm)

Number of wound 3.11+1.35 7.33+2.73 6.33+2.97

™€ Mean in the same row with different superscripts differ significantly (P<0.05)

v Sheep shearing efficiency

2. Research and development on mutton and wool processing for RPF.
There were 4 activities

Activity 1: Study on carcass composition of fattening male sheep.

Six male sheep after fattening with the average age of 14.6+1.9 months and
weighed 37.1+4.0 ke were slaughtered for determining of carcass composition. It was
found that the percentage of carcass was 50.1%. The edible part was 51.5% LW,
composed of body carcass 38.8% LW and visceral after cleaning 12.7% LW (Table 2).
The inedible parts were 43.1% of LW, containing 2.7% blood, 1.6% front ankle, 1.3%
rear ankle, 7.0% head, 1.3% sex organ, 14.6% intestinal food residue and 14.6%
stomach.



Table 2 Average age and weight as well as carcass composition of male fattening

sheep
Mean + SD
Age (month) 14.6+1.9
Body weight (kg) 37.1+4.0
Carcass composition (% LW)
Carcass percentage 50.1
Edible part (9% LW) Inedible part (% LW)
Body carcass v 38.8 Blood 2.7
Visceral after cleaning 12.7 Front ankel 1.6
Rear ankel 1.3
Head 7.0
Sex organ N3
Intestinal food residue 14.6
Stomach 14.6

Y Composed of neck 2.6, shoulder 2.7, chest 3.0, front legs 9.0, hind legs 9.2, rib fillet 2.2, loin 3.2
and hip 6.0

Activity 2: Processing of smoked lamb legs.

A total of 24 front and hind legs of sheep were allotted to 4 groups, each
with 6 replicates. They were marinated in 4 different solutions. The first 2 solutions
contained no spice, while the last 2 solutions contained spice. The amount of salt
and other ingredients are shown in Table 3. The solution was left overnight at room
temperature before injecting into every part of the legs. Massage was done while the
leg meat was still cold. Then it was left overnight before being smoked for 6 hours
with sugarcane pulp in a 1x1x1 m smoke training cabinet.

Smoke sheep ham before trimming and tasting is shown in Fig 4.



Table 3 Marinate solution before injecting into the lamb legs prior to smoking

Ingredients Solution 1 Solution 2 Solution 3 Solution 4
Water (L) 10 10 10 10
Sugar (g) 50 50 1,250 1,250
Salt (g) 250 750 500 1,000
Sodium nitrite (g) 50 50 50 50
Sodium erythorbate (g) 80 80 25 25
Sodium phosphate (g) 1 - 5 25
Soy protein (g) - . 125 125
Pepper powder (g) - - 23 125
Cooking Chinese liquor (g) > - 50 50
Anise (g) - - 128 125
Bay leaves (g) - - 1725 125

Fig 4 Smoked lamb leg ready for trimming and tasting

The tasting was done using the 9-point hedonic scale on sensory evaluation
by 15 keen taste panels, 10 academic and 31 general consumers. The result revealed
that the taster significantly preferred the lamb meat being marinated in the solution
No. 3 which contained spice, 500 ¢ salt and 1,250 g sugar than the other solution
(P<0.05). The degree of satisfaction was at medium rate. The second preference was

the marinated solution No.4 which also contained spice.



Table 4 Result of sensory evaluation and tasting of smoked lamb leg meat by all

taste panel groups (n= 56).

Marinate sol. 1 Marinate sol. 2 Marinate sol. 3 Marinate sol. 4

Ingredient of marinate solution

Spice without without with" with”
Sugar (g) 50 50 1,250 1,250
Salt (g) 250 750 500 1,000
Tasting result 7

Appearance 5.80+1.350  632:1.21" 6.66+1.15 6.21+1.26"
Color 5.89+1.36 5.98+1.36 6.41+1.29 6.00+1.28
Aroma 5.30+1.61° 5.95+1.52° 6.71+1.20° 6.43+1.20"
Taste 5.75+1.49° 6.21+1.63" 6.88+1.38" 6.41+1.44"
Texture 6.14+138°  629+1.72% 6.79+1.42° 6.64+1.54"
Overall liking 5701377 6.14+1.63" 6.93+1.13" 6.30+1.39"

a,b,c

Mean in the same row with different superscripts differ significantly (P<0.05)

o Composed of Sodium phosphate, soy protein, eround pepper, cocking Chinese liquor, anise, and Bay \eaves

Y Degree of liking; 0.9-1.8 = totally unlike; 1.9-2.7 = very unlike; 2.8-3.6 = medium unlike; 3.7-4.5 = slightly unlike;
4.6-5.7 = neutral; 5.5-6.3 = slightly like; 6.4-7.2 = medium like; 7.3-8.1 = very like and 8.2-9.0 = like most

Activity 3: Processing of lamb stew

A total of 1.5 kg hip mutton were cut into at least 24 small pieces and being
allotted to 3 groups, each with 3 replicates. They were marinated with one of the 3
ingredients

Group 1: mixed thoroughly with 50 ¢ medium ripe pineapple, left for 15 min.
Then the pineapple was removed off.

Group 2: mixed thoroughly with 1 spoonful baking soda, left for 1 hour.

Group 3 mixed thoroughly with 1 spoonful commercial enzyme, left for 30

min.
After that, each mixture was subjected to stew cooking.

The ready-made stew is shown in Fig 5



Fig 5 Lamb stew after 1 hour simmering and the ready-made stew

The stews were evaluated using 9-point hedonic scale as in the case of
smoke lamb legs. It was found that the marinated with pineapple gained significantly
more favor than the other 2 ingredients. The satisfaction was at medium level with
the score of 7.20+1.24 (Table 5).

Table 5 The result of Sensory evaluation and Tasting of mutton stew by all taste

panel groups (n= 56)"

Marinated with Pineapple Baking soda Commercial
enzyme
Appearance et 1L 2 G50 e 6.59H1.16
Color 6.91+1.20 6.70+1.13 6.66+1.16
Aroma 7.18+1.13° 6.96+1.22" 6.59+1.35"
Taste 7.07+1.40" 6.68+1.39" 6.49+1.6"
Texture 6.91+1.25 6.75+1.35 6.39+1.61
Overall liking 7.20+1.24° 6.66+1.3" 6.30+1.66"

"¢ Mean in the same row with different superscripts differ significantly (P<0.05)

v Degree of liking; 0.9-1.8 = totally unlike; 1.9-2.7 = very unlike; 2.8-3.6 = medium unlike; 3.7-4.5
= slightly unlike; 4.6-5.7 = neutral; 5.5-6.3 = slightly like; 6.4-7.2 = medium like; 7.3-8.1 = very
like and 8.2-9.0 = like most

Activity 4: Development of tanning sheep hide

Sheep pelt obtained from Activity 1, which had an average area of 13.04 sg.
ft/piece, each was divided into 4 parts. Choose 18 same size of the completed

pieces to be allotted into 3 groups, each with 3 replicates of 2 pieces. They were



soaked in 1 of the 3 tanning solutions containing alum at different concentration, i.e.

0.75, 1.0 and 1.25 kg., respectively, as shown in Table 6.

Table 6 Tanning solution used in this study

Ingredients Solution 1 Solution 2 Solution 3
Water (1) 90 90 90
Formalin (1) 4.5 4.5 4.5
HCL (mU) 9.0 9.0 9.0
Alum (kg) 0.75 1.0 1.25
Salt (kg) 0.6 0.6 0.6

Before soaking in tanning solution, the pelt was carefully clean by removing

off fat layer, meat and membrane, then being washed (Fig 6).

Fig 6 Pelt of wool sheep before (A & B) and after cleaning prior to tanning (C)

The solutions were stirred twice a day (morning and evening), each time for 5
min before the pH being checked. After 4 days, the pelts were removed from the
solutions. The pH of the solutions was rechecked. Then the pelts were soaked in
clean water for 10 min, checked pH of washing water. If it was still acidity {pH <7.0),
the pelts have to be soaked in water again for another 10 min. The process was
repeated until the washing water is neutral. pH of tanning solutions and washing
water are shown in Table 7. It is noticeable that the more alum in the solution
caused the lower pH. The solution containing 1.25 kg alum (approximately 1.25%)
significantly caused lower pH compared to the 0.5 kg alum (approximately 0.5%) but
not significantly differed from the 1.0% alum. No significant different in pH of washing
water among groups was noticed. Washing had to be done 3 times to get acidity at

around neutral (pH = 6.9).



Table 7 pH of tanning solution and washing water of sheep pelt

Tanning solution No. 1 2 3
Keg of alum in tanning solution 0.75 1.00 1.25
pH of tanning solution after soaking sheep pelt
Day 1 3.70+0.10" 3.47+0.06" 3.40+0.17"
Day 2 3.83+0.12° 3.67+0.06" 3.63+0.06"
Day 3 3.90+0.10" 3.80+0.10™ 3.70+0.00"
Day & 4.00+0.10" 3.83+0.06" 3.77+0.15"
pH of water after soaking sheep pelt
First time 4.73+0.40 4.37+0.06 4.37+0.15
Second time 5.93+0.32 5.87+0.31 6.13+0.35
Third time 6.90+0.00 6.90+0.00 6.90+0.00

a, b, c

Mean in the same row with different superscripts differ significantly (P<0.05)

After tanning, the sheep pelts were soaked in softener solution mixed with
water at the ratio 0.1 : 10 for 15 min, then being fixed in wood frame. Meat and
membrane were removed from the pelt and the pelts were desiccated in the shade

with good ventilation for 5 days (Fig 7). The pelt quality was then evaluated.

The pelts were fixed in the wood frames and were desiccated in the shade
with good ventilation for 5 days. The pelt quality was evaluated using the 9-point
hedonic scale method. The evaluators composed of 16 academic from livestock
officers, 5 buyers and 10 general consumers. It was founded that the all 3 evaluator
groups gave significantly overall preference to the tanning solution No. 2 and No. 3
than solution No. 1 (P<0.05). The score, as shown in Table 8, were 7.87+0.62 and
7.84+0.93 vs. 7.42+0.81, respectively, which were considered to be “very like”. Pelt
color, fur color, smell and texture of pelt showed no significant differences among
the 3 solutions (P>0.05).



Fig 7 Tanned pelts being fixed in wood frames and desiccated under

the shade of good ventilation before being evaluated

Table 8 Sensory evaluation of pelt with fur from all evaluator groups (n = 31) 8

Tanning solution No. 1 2 3

Kg of alum in tanning solution 0.75 1.00 145
Pelt color s e UNiZ 6.78+1.48 7.32+1.70
Fur color 6.48+1.53 7 AGEll 502 7.00+2.16
Aroma 6.32:+:1.86 a1 56 6.77+0.96
Texture of pelt 6.35+1.47 ko=l 725 6.70+2.02
Overall liking 7.02+0.81° 7.87+0.62° 7.84+0.93"

a

"> Mean in the same row with different superscripts differ significantly (P<0.05)

v Degree of liking; 0.9-1.8 = totally unlike; 1.9-2.7 = very unlike; 2.8-3.6 = medium unlike; 3.7-4.5
= slightly unlike; 4.6-5.7 = neutral; 5.5-6.3 = slightly like; 6.4-7.2 = medium like; 7.3-8.1 = very

like and 8.2-9.0 = like most



3. Conclusions

3.1) Development of efficiency shearing equipment and method to reduce
wool loss.
Sheep shearing equipment development from electrical systems to batteries,

and has a length of 6 mm. Can be used replace of imported equipment

3.2) Research and development on mutton and wool processing for RPF.

Activity 1: Study on carcass composition of fattening male sheep.

Six male sheep after fattening with average age of 14.6+1.9 months and
weighed 37.1+4.0 kg were slaughtered for determining of carcass composition. It was
found that the percentage of carcass was 50.1%. The edible part was 51.5% LW and
the inedible part was 43.1% LW.

Activity 2: Processing of smoked lamb legs.
The lamb meat being marinated in the solution No.3 which contained
spice, 500 g salt and 1,250 g sugar. The degree of satisfaction was at medium rate,
with a score of 6.93+1.13.

Activity 3: Processing of lamb stew.
Marinated 500 grams of lamb mixed thoroughly with 50 grams medium
ripe pineapple, left 15 minutes. Then the pineapple was removed off. The degree of

satisfaction was at medium rate, with a score of 7.20+1.24.

Activity 4: Development of tanning sheep hide.
In this tanning process, use tanning solution containing alum at
concentration 1.0%. Soak for 4 days with a pH of 3.83 = 0.06. Wash the sheepskin 3
times. The pH is therefore neutral. Which consumers have the most overall liking. In

the level of very like with a score of 7.87 + 0.62.
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