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Inlsoi 39owid |, doven  pouzlnsnwd 1 owaz 60w fufvs !

NHAM PRODUCT DEVELOPMENT USING MIXED
BACTERIAL STARTER CULTURES
3. SUITABLE SPICES FORMULATION FOR

NHAM PRODUCTION

!

Pairote Wiriyacharee ' Lakkana Rujanakraikarn © and Ampin Kunliya’

ABSTRACT : For Nham formulation development, the use of different types of spices
together with mixed bacterial starter cultures was established 1o investigate the rate of acid
production and consumer acceptability. In this experiment, there were & types of spices
used in Nham formulation such as white pepper powder, cinnamon, licorice, fresh white
turmeric, coriander seed powder, and fresh gnger. It was found that the use of fresh white
turmeric (4.0 %) with minced garlic and bird chilll (4.0% and 2.0% respectively) was suilable
for acid development in Nham Becauss of this, the total acidity in the product increased
Upto 1.353340.025 % after 48 hours of ferrentation consequently, the pH decreased to 4.30+0.01,
On account of the increase in acidly, the reducing sugars were totally used of 92.28%.
Accordingly, the system was more acid after production, residual nitrite was rapidly changed
to develop the pink colour There were 123.410040.6928 ppm after production and 206167408372
ppm after < hours of fermentation

The Panelists did not accept and did not prefer to the product used cinnamon
as spice In formulation for all attributes, Nevertheless, the use of other spices in Nham
formulation was more acceptable and preferable.

' moegrmwmTanees, avyinedo®odlve, (Soslwil seoo

' Faculty of Agroindustry, Chiang Mai University, Chiang Mai, sozo
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TrIeTIENT K2) | Bau8 (2536)

PUNRADE o IWIIRROGRINTINAAL UK nrlErnnes s rtnanaduansinafiug anfunildne-
TulaBdoutgvBituiunoy qnﬂwun‘wﬂoﬂnmmﬁnﬂd1'lumwnnmmanln'tuuanﬁmv't way
navnsiusesiitlan  ymnmnesssefstiatonnn 6 wn v winlnoth ourn wzien 1Sk
infin® wasfonn ssgridlugraniinte caewuimTlisiveaniota: 40 Iafiuindsanmminfio
nisfonaniones 40 waswinfwyuaaziBuniooar 20 g fonnzanfigasen madaninuanfn
Tnumns snuar-lvindndorinnaaduninfomnfnfouniaentnfinduionas 1351340025
whovinviinld & $2lus  wazfmnsmadunaaduiianifiu - 4304001 Taofitsnminethdfs
alssdndinrigniflutiioses o228 (nsvnsdndurifanmiuniesnbudoadsnmisin 9
Nm’n'l\hhum‘lu‘lmﬁqmﬂ!uu‘lﬂamaﬂndmﬂaﬂmmﬂmmg Auan i tuoslulnsvienion
aoninife  SvBoogizine 1204100606028 EOMINETMATY wnfoniinld 4 Flw M
o e Wdlesviim msies0esrz  daludoudaulunindng Tufnmaaeuty §ut
Taelsiomeduuaswvnystinfnvunssflaouslugrsnisia whtimnfnslfiedoonefy q
nspemsdusassausbaiulludneuesamnnndi. |

LR

'lum::mun11uﬁnul\nﬁmﬁL(fovlﬂnTnn'limn'[uIcMauSqnﬁGuduuuuﬁu
Sewunfidnfmus sl /lugesazldunssnilulaeselunasiansnuandn gawndsann
ﬂmwan\'\m:;ﬂmhum:nau?‘ﬂv‘numnua:naumumwﬁmhuanﬁm-riu.ﬁv flanua
Wwanseidliienaaianinfif  Inawiznasfiesan  (Wiiyacharee, 1900)  wA309
messanflFlugmnslie  ldnsenwiinetamansay sefiunlnues odr im0
ATININ Inm:uﬂuﬁ'am:nﬁu’tﬁuiou.unﬂduﬁuﬂmm‘liﬂm:m’1amnamamh:anﬁmw
(Ingolf and Skjelkvale, 1982) 'nnrmr.hmmoui\h:nounnqnmwmwn‘nuan
i fonin wdsanefinarennsziuniandanan dur winlnodn winlnoma
Soem M foams edpavmsinfifinfuenisn  Sumi wssnung  gniundine 9
ponfumine  puLTe  wsswininouns (wiu  (Bacus, 1984)  mnalshemadniInTg
wEmmnfsuagiuna naduinseaedosnnfl wazrfinmpaednung  AsenYHERAYO
Souunfidofsogluntadon  Inofdlifeuusfidnlizian  Lactobacill Snvsgn
:q’u‘lﬁﬂmsannTnum‘laqmmwnnﬂﬁauunﬁdmh:m'n Pediococct  (Bacus,
1984)  nrIliedoananmavat 5 1hn 1:ﬁ11ﬁ6m1x%1'naomwﬁn§und'\mflim1m
wnsfiefin T ngranintin uamwndﬂaznnsmw'lunnm:vju’lﬁﬂnnnﬁnmnﬂafuﬁu
Aufiignindeanmin 9 wazdanszneuluedeaneading.

Ygnstunnaviznevhwedoann  Tasawizunan i RIC (et miAD)

Uiz AnSmwnInlanInwu uuomﬂm‘]uﬂﬁ’uhﬁm‘lumim:q’uwﬁn'nul\nma'\u
seninanmindin  (Zaika and Kissinger; 1979, 1984) wnam B iuilviosanfifouun-
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s aln Aariena Tndl el ulaffousanBihudiusm

AcufnBansnuanfieldfioaniaifofsnsanig o veubilnlnwifimnigitulaue:
nmwiemn  andaeulmingnifividinalala®s  (Glycolysis) usz  Fructose 6
diphosphate aldolase misinIAszSlSanoufadudn  winfinafun i iniuees
aomfle erslsfmastediaiidnsenminfiusmniedaneluges  wifinTaiy
wemflouniliazdiy ©° M sefuszAnsawluninBanannsin 4 fiunTindnldnsen
wiinflfiawiziede anmetnafing  (Bacus, 1984).

wenyinfiedosnesisurfuissiednaiudiniayigiiulnoafouunfiln
Tamawrzmslifedndlinnedonns s winlne  wivnsnTImeaosueia
wnfinslissiussaednsmefitnilugrnissgeldnsenmin  s2lifinaiRoowefisziuis
nssigiulnossuunfidols dmiadsanadanaalignitlFludn ot
venssve  (Salzer et al, 1977) nandostiduvnissinnbizian - Oleoresin #
UsrmvanunsnifiasslifinsAontinin  wadminhiduvenszinefifegluniounna
st fusnizdunmvigihuln  wsznmsiuninssadouunfioctuiuslilume
nmfn (Ingolf and Skjelkvale, 1962)  stndlsfimsniaiuedeanmilElugrintnie
Wmenmin  wenvinysdlunsnssAnlidnaBaniaidegsfszintanwuds  D9fike
renfuuas s fsntninrifguslanmansoneaduls,

mytioedsietymbzmifotnin  anliedoanafiiszdulfidl
grantsalaunualnglfifousgriituinnmnlizinmin s fnmnnzauanfigase
mavesduresgusine sarfissAnt amfiRren T asanInuaninlnoFousantitusiv
wenflElunszuauntantin.

gilniiuazitniinanng

MILATLUAT DIMFALAL TINAADY

wdsannfllFlugrinriandnidun nezfioune wazndndwy Saedosne
Famoarzqriedmlnonisonalion  wiededandn  wasiiunussonifiulinesn1asn
sandnamefszitnssiinlugrsfefnenfenmmnzmlumiliaiu - Adluus
nsnexniuvesLlae wola RS wlunIsBanInin  gnitunnidu 2 naN NaNLIn
Wikeesme 9w Bame viuwe  foungufisoanduusiuis 1w wWining ouLsy TELON
Sndr®  uuin euilussamssinandiuazyaienfenoen  sevlunnounInie
GanTasLRss Rl En e e iR nianasssniafiszurisfmenns
Wi 6 Bannasy Al ¢
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INATINENI RZ’ Be-th (2596)
Rammseaft 1+ lEwininows
Raneceafl 2 douiveng
Raveowaft 2 ldvsienmg
Rameneeft ¢« lHvSiwaaunazidon
Ronesnsf 5 THdednSue
Ronmanafl 6 iSsweunsziBon

0.2
0.2
0.2
4.0
0.2
4.0

ouas
jonay
noaz
iouny
jonaz
ooz

TrowdpannflEdsna sty nmianfiugamsenous andosnmiluns
whnuyuy lonffngufomef 1

Table 1.

Ingredients and quantity for nham production made with mixed
bactenal starter cultures (Spices as the main studied factors).
Ingredients Quantity
Meat system :
Ground lean pork (%) 80
Sliced pork skin (%) 20
Curning agents : % of meat system
Sodium chloride (NaCl) 3
Sodauns:ogltﬁtemgme (l\gNO?) g:g
Sodium trnpolyphosphate (Na,P,0,.) 0.3
Sodium erythobat 0.05
Starter cultures : cfu/g of meat system
Lactobacillus plantarum 10°
Pediococeus cerevisiae 10

Mcrococeus varians
Cabohydrate source :

Glucose
S
i rice
Seasonings :
Mnced garlic

Mnced blrd chilli

MSG
White pepper,

cinnamon, licorice

conander seed
White turmeric, fresh ginger

10°

% of meat system
0.5

% of meat system

0.2
02 *

40 *

* Factors for study
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nom sl Aoris sl fnn Ddlafofou gt uivse

naszuumskaaunuulavlsmaluladidousaniGuiuneay  sudompian:
wiiimyeonbisnnfigs  fefasimenussamdsiudefisiuisezein  danun
samednsunocasiliAvinvisaivgungfin (5 smisaBon)  maumlawpioan
wiziemavuen i nfign  Saodsussiuiduiudn o awe 01 x 24 Lrulaies
Wulwisalwaudn  Honaedounszsfionenun wWinSwgun ngles 912087 aunfien
wnfouns Tofodlumn Tednlilesy Tndoilesingvonven Tofoudslonum use
fnsawadoanafiumnsieivluBanaassdiie g (r3efl ).

nedsLsznouavanndanfivdanedosnannauizioy o soudswnf
thowne 1 wf FotuSnutenituivamfrd mdilu Bnafunedlunmnd
walAd s nednanmn s © soudewf thzano 2 Wit SdauemTonae
Tolwedns Stuffer wazfintrunmudignowmafingumsnszuen  mdaaliviudaonig
wia Cilp win fltusduludougaungf 2 ssmisai8on

manivudouiqniGuiunan Lactobacillus plantarum usy Pediocoocus
cerevisiae  gnirdontwilwfotuivluemaioase MRS Tnofivunludeuinizife
fgunnf 30 sum-wsiBen ww 24 $2lie 6w Micrococcus  varians 1ot
Wosninluomadisade BHI (Brain Heart Infusion Broth) Tmufiuusiwizifolu
fou 30 samenBon win 4 $alw,

neufiszinlmalunszuaunaiaumsafousaniiniuinein - ssgnin
vufoyuluiamaflimnzen  wszesavivinewluemafivads MRS agar  dndu
FowunfideArusomiwninusetteld  wodluommmiBinade BHI agar  &wmiude
surfidofimansadfadlwmlidiibidamild  sondlsfimudatudiwiamuhzians:
griedesudouniislnunsy  muanusz g Rfiundioiwane  (Aeliges
Awmssafiffassinluilunizusunm mufemoufiimuniunsed 1

Milnssimund . umafirdoeliynfmesesine g daedn szgniiuliludeu
(Incubator) fgonaf 30 ssrTaBos  MIAUABHIILAHNNTIATIZAN IR NS
Mn 2 Faaefie wisvnismanla (0 ) wesvdsnsuntavanll @ $alug
2 ) Tmpvnsguimiasntensinmainued fio  dnnmiunisdluie  (pH)
fn s uninvanunfielfinunsauanttn  (Total acidity as lactic acid) USaw
vioredfad (Reducing sugars) 18wmerilulmesn (Carbohydrate)  wazif$wom
Wlmsvid ivBiney (Residual nitrite) msifees AOAC (1984), Miler (1959). Pearson
(1976), Winiyacharee (1990) wts 396913 AU Aunerfiofins (2533, 2535).
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minadaunauldszamduda  © Menssleduriflavoniiminuuds
s Agonn® 0 ssrmireBon  szihamasounsiabzemdndaessgutinn
Wefinmnwrourodnumseing q ol 1w Iududfusingesnsndm
(Colour) mmuwvwdln (Firmness) mawuloa  (Sourness)  awsinBwedosnn
(Spiciness) uax namenusan (Overall acceptability) Teovidantisuvwads 6
Ravimanasvaraneasssy  Iaontsbinsusmeanseuludnsaseing 9 fana1aees
whRE L momnen T ncuuksslfuuy  spoint hedonic scaling method %9
nrnasousuadafisylignameutntalt) 6 v Anrimeseusazilizifusdong
(Larmond, 1977 | Gatchalian, 1981; Institute of Food Technologists, 1981unz T3,
2535).

milnnziuaruling ; doysflivnnrmeasomsinomnuels wezAudsaum
WIWIYIH USEMINIIeTvimeati® Analysis of varance Imol§  Stat-Packets
Package (Walonick, 1987).

NANITNAADILAZ I

gensndaumsnnglinelulaBForsansisuivnmd AN 1LANLNRY
alulamafionnsmde  Sraiwssianflos  solflugrsianiunmamungleasdly
fan dRebifeutavEftusslums il lilunnvigetuln wassBeninuanie
wedadlwmanluibilsy  (Rebiumafinmnwnsiununswdlouas®filsng
fif  (Wiriyacharee, 1990) sgislsfimunafuadounmsdlifluges  uensinszOnaro

mIsesduluuinSusamfudo fafanluninszdulifnsnBansauanfnonnafisz-
AnBnmBndinn  (Bacus, 1984) Fawimnmimmsssndofiwun  minmisbiedsanafiuen
LR INCTETPTRNIRY MR shmaIfad s uiwndan andnfiunnesivenslin

Ryt P<oor  Tegnmldiedeanmbzionouss  wesvfives  Senfaon
esifadeeuinonn fedudoony 094009731 (113190 2)  Bnviawudintilnsle
Sanmse i A lA N s 3fdfndndonas  0s0s6  Fedgelungunesssenn sy
ffgYastR?  P<oor  naisnauendeoiiasandate 0 AiRasdsBuninied
aruflsanviniedoanefiiussl) wrinsrhnfussintamnInisiunIalinninyiud
Awrnsinafusiuies penalsfimn Auelusane st niesthadfnuluisnns 08921+
00627  Fandaninvmawinlifld @ Hlwe  WanaihmsIiadwanasnanioalofin
dWhdnoae 0188240134 LazwuINT Windearafiuaiumrananiosihasdfadedn
JONGY 0.370040.0194 WA 0.340440.0009  ANGIAU  uszranBanewiiannfigalungy
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vt AaricnalntlanalulabfoutanBidaiuse

venes (m3nfl 2)  SRvesotaBinadmsiadfgnifl luezvienmming wud
mslsasursen idssunfiielwihmsitadllfunnfignfiecduions: 97.28 sz
soasanRensliennluges  Srdlihemstmdlunndionny e munmutlen
Wosnnyneiniufieeuinonn Geos: ¢ gridedlifluges  Bnfaduiades
mesranetfen  SeensSinesonasnszdunsteninfifndnedsannfiilureuds,

Table 2. Reduction sugars content after nham production and after 48 hours
of fermentation with different types of spices.

Reducing sugars (%)+Standard deviation Used reducing
Treatment sugars (%)
after production after 48 hours of
fermentation
1 0.9013+0.0111" 0.3700+0.0194" 58,95
2 0.973140.0223" 0.349440,0094" 64,09
3 0.8378+0,032¢° 0.1445+0.0089" 8.75
4 0.9449+0.0006" 0.025740,0445° @228
5 0.8899+0.0138" 0. 154040,0096” 82.69
6 0.8056+0.0410° 0.085440.0064" 89,40
Total 0.892140,0627 0.188240. 1334 78.90

Note : Mean within colurm {exoept column of used reducing sugars) with different superscripls differ
significantly at P<oos

WBaetimsdadfiintennsnnsssioailulewnsafie 187 uay
§runfler Sailwwan Polysaccharides  Winsmiluimabakuafle  vhmadfad
Favinnaneseswuit nweriluleimeffoguasnnataudaaiofnduisua:
31461403000  (Rousasluennefl  3)  windevinimawintfliuu 2w 1o
ariluloesrfnaenns  wsswuiiRemeassfiliszielugrinianiansniotSniani-
Tlaumsmisnfignat afiuinfigniasdffl P<oor Amiwiooay 17867+0.0681 iflen)Soy
Weutiunmsfishmedtadgnidluficonss @75 (m3wefl 2) stalsfimaRanasos Ly
sivrauactany  OnisliieatiadetsisrAntaw  usznamBerSanmenille-
wanfnaludoney 22700422833 (3 wfl 3) Ingeanmintin Fahnanandfinendi
ANTUiv.
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Table 3 Carbohydrate content after nham production and after 48 hours
of fermentation with different types of spices.

Carbohydrate content (%)+Standard deviation

Treatment ;
after production after «a hours of fermentation
1 3.2867+0.0379 2.413340,0802"
9 3.456740.0513 2.236740.0635"
3 3, 1500+40.2623 1.7867+0.0681°
4 3.143340.3522 . 2.270040.0557"
5 3.0933+0.4043 2.326740.0153"
6 2.746740.0462 2.283340.0404"
Total 3.146140.3000 : 2.219440.2128

Note - Mean within column wath different superscripts differ significantly at P<o.os.

veadfadfignalfownyinemililownssgrl/lfiReninseninuanfn 9
wevlin e sTsnsniluing  (pH) sene nuudulnuelofeudy 6104005 &9
W 44011 wRvITITININlA 4 Falsa  (mMIefl 4)  wazwuiRamenefils
sfivdlugminsdnlisAnsnngageluntanianieuanfn vl pH ansonnfige
(PH = 4.3040.01) mpafilndfgniasdff P<oos Bnvowudn msliSeanfiuseBnsaw
31090007 (pH = 436+0.01) waznm s lirzienbedntmwiduiudiusn e 8 pH iy
4494001 (P3N 4)  FemenedosfuBinonimattadfignlflundavinnrsminld 48
2 (aefl 2)  ARameseafinasliimnadAdfeiduiones 9228, 8040 usy 8275
LRIV RUITE

fnaluninilud e uduwustuiin s dunandonen fevn
nrInnansiaAnriununfifinislfedesnnfiunneisfuffaare S nma i iunanfa
nunfinfouniauandafunndrsfiunirafiioffignntid  P<oos  wdssinniindn
(Fam319f 5) niafie RevesesflEYsaen A R aimInRanunyin s onsy  0.6467+
0.0289 gINIRIMA0IBU f eralNpiOAgNIntind  P<o.0s wuasRanasoafiniiv
Uhnansefameniossanife  Renasosffliviueuazidindn®lugrsnionin - Mlvifen
awilunaefiesfouninuonfefndiuiooss 06300400000 (A139A 5) wAIYVINYINTI
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Table 4 pH value after nham production and after 48 hours of fermentation
with different types of spices.

pH+Standard dewiation

Treatment
after production after 48 hours of fermentation
1 6. 1740,02" 4.5840.01"
2 6.1140.03" 4.58+0.01"
3 6.13+0.02" 4,4940.01"
4 6.0740.08"™ 4.3040.01°
5 6.09+0.05"™ 4,5140,01"
& 5.04+0.04 4.3640.04
Total 6,1040.05 4,4740.11

Note : Mean within column with different superscripis differ significantly at P<c.os

Table s Total acdity as lactic acid after nham production and after 48 hours
of fermentation with different types of spices.

Total acidity (% as lactic acid)+Standard deviation

Treatment
after production after 48 hours of fermentation
1 0.616740,0231" 1.120040.0173"
2 0.6033+0,0231" 1.146740,0252"
3 0,5567+0.0289" 1.1900+0,0265"
a 0.630040.0000" 1.353340.0257"
5 0.6300+0,0000" 1.1433+0,0002"
6 0.6467+0.028¢"° 1,200040.0200"
Total 0,6139+0,0347 1.207240,0949

Note = Mean within column with different superscripts differ sigrniicantly at P<o.os.
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winlld 4 $2lne - Aerdumsdonunssifswelofnduionss  1.207240.0049
wazwu I RInAanfiinTlfeduauasSeenlugrantintin - Aildninaadunsnfonun
Waduor g fignietinfl  Pos nanafle  Srieamdunisdavunfnfiounsn
wonfn SO 13533+ 0,025 WRY 1.200040.0200 MNAIL (MTIN9A 5).

Table & Residual nitrite after nham production and after 48 hburs of
fermentation with different types of spices.

Residual nitrite (ppm)+Standard deviation

Treatment

after production after 48 hours of fermentation
1 154,403342.4150" 19,9700+1.0088"
2 181.7700+2.7886" , 22.5433+40. 4850
3 191.4300+2, 7886° 21,7400+0,5854"
4 123.4100+0.692%" 20,6167+40.8372*"
5 161.6467+2.4150° 23.0067+0.8372
6 114.9600+ 18429 20.853340.6407°"
Total 154, 6003+28,8278 21.4583+1.2779

Note ' Mean within column with different superscripts differ significantly at P<o.os

anslilwesmeasulmvlugransstefufoliAnn s waRfusng Aifiees
whnffar  wazsnnImessswuan T Mg saneendtaty  Swarbidtinaluleo
finBoluntindaurivdayvinadasd W muanaioftuei i dloidgnisating  P<o.o
Tnofinalduiuen wazan  SussndulearvifinRenglusdnforifidniRamesesiu
ntefloifigf P<o.os nanafie Sutinodulmavifinlefinidy 123410010608 e
1149600418420 §auluEMEIN Mndwy  (r3afl 6) muvefulwsutornflosnyn
nflfndoanmismnsrtinfna eyl pH  wismaniumeionunintsafou
wssntnaranddlusamdoninimeds (m3fl 4 war 5 AilluleriinsuBeu
wsaihluednoonled  wsrsaniiulalolnatuveasontinasmis  Fawnwsusiin
Wnluanzfiidunse  (Wiriyacharee, 1990 ; Bacus, 1964) v iniwanisnifionan2¥s
it nalulmvifiisdesgsansneuiinannuazaninaBomasestin q  wAdlen
nrawinlfld a8 $ilwe tMannlulmsrifinBenanss  wazfauunnsdrse 1 oinfiy
et P<oot luszmansBavesssuszBonesosflliviviauazsomn  Sunaluley
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wRepgviooniBavenestu 9 edrafliloindgnie sfifel P<oos  nanafie 1T
WlnsvivBongfinily 206167408372 Uar 208533406407 MAWlMATMAIW PINAAY
riaf 8 onciuBamasesfliwtninglugmnste AU alklesyifiBneginge
flo 19.9700+1.0088 HINIWETHNIMN.

Fanthanladirivie 6 Rameaes Ssmessunwlzemandy (e
AU lnuAnsAnmae v snBnAny  wudn  Tududfisnguossiadterilifino
wanesotsfiioindignaatifludmasssiavunfinemey  naofie fonandnreulu
sl lngualioyity 3464082 (m3efl 7).

famenoaflsouisdlugransationudt  Seowmsuluiiueauwisdoves
wBnSoriignon 1 aindfignantind  P<oos  fp Nansnanwoyiunauusius
WinRy 2604087 wikannsoafliwining wien Wiednd uszBene  fanandinsou
Tuswnfigafie 3504052 fla 344051 Aawnslieiinea uazBannlugnininiom
fuslanfinmsnvluiunnusbsinhunasei oAyttt P<oos fio 9
MNSAINIBLLYIAY 2064077 WAT 3.444051 mwAIRL  (MInf 7).

Table 7. Sensory evaluation of nham made with mixed bactenal starter
cultures and different types of spices.

Treatment Colour Firmness  Sourness Spiciness Overall

acceptability
1 3624081 3.4440.51" 3.75+0.68" 3,25+0,86" 3.3840,50"
2 3.5040.73 2.60+0.67" 2.3140.70" 1.4440.51" 1.8140,66"
3 3.0640.93 3.5040,52" 3.56+0.63" 2.9440.57" 3.6940.70"
4 3.3840.96 3.0640.77 3.69+0.7¢" 3 1940.40" 3.3840,88"
5 3.7540.45 3.4440.51" 3,3840.81" 3.4441.81° 3314+1.01"
3 3,4440.80 3.2540.68" 3.0640.77° 2.9430.85" 3.19+1.08"
Total 3.4640.82 3.2340.70 3,2940.86 2.86+0.95 3,12+1.01

Note | ° meansstandard deviation

1 use 16 general panelisls
2 mean within colurm with different superscnpts differ significantly at P<0.05
3 large score means befter attribute than small score.
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goneassfiFouistingranontin  Guilandnwmeylusmna oo
whniuriingeonafiiofdgnostinfl P<os  (Smnaninsounfiu 2314070)  uA
BonesedBu n  Gutlanfinuseuluiwfifoudisgafie Smnanwsouniitiu 3.0640.77
9 3750068 urillamaneafiliannlugmeuilandnaumeumsimns i fuaneudion
flo fmns 3064077 (A370ft 7). ’

guslaniinianeseusaluwinussunisfmnfnsesndsunmds 8
nanmovanagrs AL dnuwedsanmonfgrodaiisidignondif - P<os (8
MNANIWIBULIINY 3.444081)  faugmaBu n  onciugmfildousnihuetoana
vilnafinammoutwnansfle Smnsssnine 29405 Ba 3254086 warfuilanbivey
niusuEet e AN eatRf  P<oos fis SmnseanseunBwadoanerinfu
144+ 0.51 (M350l 7).

udmnseendusamsesutinarosdnfuriumunfininsinnisldedoanaf
unnFnafiuwui Guilanseuntnfarifliinioanem q  onciseustlugmntisie
atnalvioffgeatinf  P<oor  fautlaehinesduntindamifllieusulugriniinin
atnafifluifignatiif  P<oor e Swnantioendusasyinty  1.8140.66 (A3efl 7).

Fal  vinnaneseusnTeUIssRindnmiLmafislayinnsidieiosne
Aafiviundsanefi dnouiselugasniintinlimnsausentisdn guilanlaivosiy
warbivaunfuouisedinnn  winEedoanetu v lunminesesndaifnseniy
waze U ludneoe®  nnusisdle  ewnln  weenBwedsane Afiwomunas
ronslinin A WU Tanfintsnenduls,

aiwaminaaes

uinfriumanfnialndlfindonnmme  Taniawiznslsinealugerans
atminAunslEnelilatforsantituimmlunszuuntante  MlWlAnsndiorifs
nsundufie  dislanfnauseusisdnmoeng q Tnoidlufeeningd  waznliefin
v fusdon1InIsAUn IRERNInLanfn Tnodsuunndofiasansnuannlfoniof
UssAngaw Ml siumefomusfaduaioanda  uar pH o asdsaruiu
Faflmsren i wenaBrdarilussninninifan wnsnotieaania - Swe
HlAARN IR RS Ingve sBnAtiriAan.
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NHAM PRODUCT DEVELOPMENT USING MIXED
BACTERIAL STARTER CULTURES

4. EFFECT OF MAIN SPICES ON LACTIC
ACID PRODUCTION

!

I Lakkana Rujanakraikarn and

!

Pairote Wiriyacharee
Pinriya  Ratanavichai

ABSTRACT : The main spices for Nham production made with mixed bacterial starter
cullures technology were minced garlic, white pepper powder and minced bird chilli.  They
were used at three different levels in formulation. For this experiment, it was found that
minced garlic and white pepper powder significantly affected of a decrease in carbohydrate
conten! (P<o.0s) during Nham fermentation. Additionally, they also significantly alfected of
an increase in reducing sugars (P<0.05). The reducing sugars were used by starter cullures
to produce lactic acid. Because of those. the pH was dropped and total acidity significantly
increased (P<o.05),
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From sensory evaluation and chemical analysis, it can be seen that the use of
minced garlic (4.00%), white pepper powder (0.05%) and minced bird chilli (1.00%) as spices
in Nham formulation made with mixed bacterial starter cultures efficiently resulted in acid
production |.e, acidity of the product was 100 and pH was <96 at 18 hours of fermentation.
Owing to those, the good quality of Nham with many aftributes were found and good
acceplability was also found by panelists with the mean ideal ralio score of 0.96+0.05 at 48
hours ol Nham fermentation.
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voldrn i iunsnfanum Andusiadfoinfyrsatfuuding  P<0os  wazeomndosfiuntion
asvaan L unsniuen i s ReTsEn A MraANAy  wezn Ry mnasmand
widldinmlinsfommunasdonisier 00 usewdnlnoudenar 005 danfiuwInwyan
yrazBondneas 100 TugaanissdeumsalaclinnlulatiofousanBidusiunem aefluaylvicin
VunitfiaBenauanteldmynnliimatfodUioudunalfoosfsinBamnenuni fue
Fln s founiesanfefnduissey 100 wazmnasidunsaduanaflnn
winlu 495 wdvm 18 $alueesnawiin SuavlienmwunisfilASinwoedae q AR uasfl
nstosdufiffie Skt Mean ideal ratio score witfiu 0964005 lu 48 Falwsvantaviin,

RRLER

nasBaniauanfnlnodeyiurdizanfisisnsauantalati wenvinide
yinvdtissldunsnlulnmmAnstadunsnlnomudd fawuanadsanafilglugns
NTIRBRATIOREREN TIRERNIALINAY  YINNTINAABaYes TIov13 unvane (2536a) WU
msldsnaidena: 3 sanfuitwfieadorar 1 SuaflmnzausenTinBaninuannly
masbeuviy wenvinfgiinamsFansrafdlivnsneedoanafiomnzanients
mzAunIsBanIn wud  wiueaeedenss 40 3awfiunszifiuen uazwIninyan
Soua 4 wer 2 mwdAdy  Swsrenmssensnusnpelaolinalulodiforsansitaiu
ot ailisBntaw  (Bovd wazene, 25b) prnslsfmnnisfineiiosin
TresBn1anfunsns Packett Burman (Asfnmfiailsinffusnisnumodnemsees unuy
wuin mmflondeesy 37 waswinlvodeoar 0005 LUSNSADENHEYOILVHNEE TS

Sluffignantie ninmsfenfissfudngs  Sxereewiznsgdeinminess
wBndturing 1 avuifAy It P<oos (Wiriyacharee, 1950)  weigunflananizifioy
anfuaAnN IRBANIALEENTIANGIYDIANTUNIALTIUA Y Nuslidnmocuwwilones

slnArifidnaihwusene  (Compression force and energy) Qi uRNdu  asenwud

98



METMMI A2) 6117 (25%)

usnsznunodnsusRfUIIngfiindilue Trstimulus values (x, y, z) (RsSwaniu
Bnviefiunrionvdnnisieiniiueslnoen e lusin AoriBndon.

AalAndranudadn sfiusnanifuniz fosuss wininyluaronis
winnIned08NEA T wintatoedetswininndunnenunslisiusan e
Wuilsdprionveaes  HeflifleavinafivsandlwedosnndinlhfouisenBniag
TnonisguionBoufouiundninmdn  wazsinmaneasswininouA et
neffuadonsslaniauanfeon sz Antnwsfantasuty  AnduSadonwsning
tufimiligs  widw wniwedosnmdn  dafunizfiouse  wsswSnSvyaniy
flsinron3inndafl WofnwfiarunsBunvowsvaarinanminfinanon iuln
uanfe  aolfinalulaBifousantisuimmilundaf

ginssiuaziinisnaany

WHUMINAADY  © msReedallinsnununinnsesuuy 2° Factorial design
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Table 1. 23 Factorial design and 2 centerpoints with three main spices at
three different levels.

Treatment Coded level Factors for study
Minced White pepper Minced
garlic powder bird chilli

(%) (%) (%)

+ a 0.1 3

3 0.075 2

- 2 0.05 1

(1) - - -
d + .
b : x
ab + . -
c - - .
ac + - +
be - + .
abc + + +
cp, 0 0
cp., ] i 0

.U
"

minced garfic, b = white pepper, ¢ = mincad bird chill
(v control ; cp = centerpoint

+ = high level of factor

low level of tactor

medium level of factor

a0
"
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widpanmau  nizflonanunasiBon wWinlng  woxwinSvusnuncsiBon  segniedoaiu
WuilsioAnelugmniine  Fusmodaganluensief o

pnA I sneuammifofiuiaoedosmun ey ©  souriow
imins 1wl Satufousarituinamfiedonduludnsoniomnef 1wl
fiudaoadoanay A2 Teu N Wiy 2 wift shaaunmsdanunlaluwndng
Stuffer uszdniiggawsia®nginssnszuen  Iesaoliusvdaonns v3e  Clips indn
vowdndaliiuiilvitivgungf 30 semuraBon.

nﬁm?um{au?qnfﬁ;uﬁuuﬂu . Lactobacillus plantarum uax Pediococcus
cerevisiae  grimdmfuihufodudiluowmoloase MRS Tnmuswzifelugou
30 pamuesiBoN wm 24 $alwe  daw Micrococcus varians  1fie3oailu oS
Twemadpado BHI (Brain Heart Infusion Broth) Inmvwmwizifelwiou %0 sem
s wn a8 Falwe,

nowfszindoanisviudns W Iflunssounmastoevun Rafiiuin
fissnizmfe  nemaniuiwawEefondaRedosnIniuiwan  wazsaInh
Wésamdinsssdsatunshiszuunlefasadnlumndngufifiosns  Tnufed
oumnsiniausalnldsegnasaviuluemadoads MRS agar  sawSefimnin
Padbwmmlihlilenyld segnesasiuluemsdivase  BHI agar  (eminu
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fantnsumwndinans P cerevisiae 10° cluwg  dafu 1 Alanduees
wwuupnants dofle 10° cfu welw Stock culture s P cerevisiae % 10" clu/mi
fnfulu o1 ml wms Stock culture v:fi¥e P cerevisiae 10° cfu ilwin  eeinals
fimm o1 ml wes Stock culture mnRaNIANLATEENREOUIALTARlUATZUUNS
FobfambindufsifouiasBmbzann 2 m iewlusslunszuonnine.
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Table 2. Ingredients and quantity for nham production made with mixed
bactenal starter cultures for this expenment.

Ingredients Quantity
Meat system :
Ground leand pork (%) 80
Sliced pork skin (%) 20
Curing agents : % of meat system
Sodium chloride (NaCl) 3
Sodium nitrate (NaNO,) 0.08
Sodium nitrite (NaNO,) 0.02
Sodium tripolyphosphate (Na,P.,O,) 0.3
Sodium erythobate 0.05
Starter cultures : cfu/g of meat system
Lactobacillus plantarum 10°
Pediococcus cerevisiae 10
Mcrococeus varians 10”
Carbohydrate source : % of meat system
Glucose 0.5
Sticky rice 1
Cooked rice 3
Seasonings : % of meat system
Mnced garlic 2-4
White pepper powder 0.05-0. 1
Mnced bird chilli -3

MSG 0.2
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mMadwnzimueanll ¢ wdnedsiunssuosnasiaumauds  KBndorives
nnanssssszgnifivualudgung® 30 ssmasBos wesRnaIdNAed Ny
R0 e A manndumsiiuee (pH) i sadunindavae
(Total acidity as lactic acid) 1Swanimaifad  (Reducing sugars) Sam
riiluloiesn  (Carbohydrate) ww%Bwos AOAC (194), Miller (19%), Pearson
(1976), Wiriyacharee (1900) wax W3uv7? Audunerdfin®na (253, 2535) Tusnaamfl
mnsunlivm o, 6 12, 18, 24 use 48 Falue.

MInATeUN A NYSENAURE ¢ nmeseunsialsramandner 18 Tan
Wl w8 v Mnmbnfvennweleduriludnenzins w8
UsinguessBndoert (Colour) dnwaiflefhling  (Visual texture) mamuswfle
(Firmness) aawsle  (Juiciness) mauaflowdles  (Smoothness)  mamaSen
(Sourness)  mamufy  (Saltiness) nlwednane (Spicness)  wasnIteNiUIN
rowfindnri  (Overall acceptability) InoliWaedrsfiiinsvinfigoman® 30 pam-
oy win 8 Falwo wioedioneeuty Fol¥9Bnmbzfweuy  Ideal ratio
profile ‘luBannansins 9 (Wiryacharee, 1990 uar o3, 255).

Miwnziuazuldsng Joyaflivinsmasnsinsduasinnn ies e st
\Wu  Analysis of variance unr Stepwise regression analysis Ingl§ Stat-
Packets Package (Walonick,  1987)  Ssilsinflflun1s%ininzy  Stepwise
regression analysis sxyins Coding #afl ilsdnfifazfudn nae wesge v
M1 -1, 0 uRE +1 My Bnvedeyslusznatentiniindns 0 ssgnianeiieniw
WefinmwwalinresnsifewussiuBeneansdns =,

WNANISNAADILAZ 5D

sl Ao fnsnlnolfinaluladfor Sans S usiuam Intldindoaine
Win  iw mnflovenunssiBon  wWinlnedun  weswInivunaunasilon  Swarionts
Whnunsimand) i nasidunandluing  fedunmindonen 8w
vmedtad wes e rdlulmesefnfeoglunBefuriszning 4 Falsvesntimin
figomaf 20 ssrmiraBon  SaBunandlulameflflugrsnsasegnu Kewdwieme
I uaziednaine anfsemzdnlidoyiurddfaismnusninldiu8ouihnes
adlvinaoluninusafnléng ol lszBnsnw  (Wiriyacharee, 1990 Gibbs, 1987 ;
Gilliland, 1985 ; Bacus, 1984 ; Liepe, 1983).
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jopsr 336381 (fenawinaunfulild s $alae  Waediluloienneuinened
Ay depns 330395 WarvEaanBtRTI AN 6 Falue wlly 2 Falwewes
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0.6565 - 00703 (Time +1)"?

- 0.0234 (minced gariic)

- 0.0200 (minced garlic x white pepper
powder x minced bird chilli)

0.8838
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3
1l
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Wugsnmimin 5 $2lue winlne wsenszfionsmunasBonim siluilyfendnAfiug
renIaanavemailulawmsnen woafgnueting  P<os  wrgmflouiiwin
SvyanunaziBonszmizanfioaniansssentmnilulsnarlugevianyesntanin
93 2448 Hle (m30ef 9).
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Figure 1+ Chemical values change during 4 hours of Nham fermentation
with different spices by use of mixed bactenal starter cultures
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Table 3. Coded equation of carbohydrate (%) during 48 hours of
Nham fermentation with different spices.

Response variable Coded equation R?

CHO (s hours) = 34967 - 0.1475 (G) - 0.0075 (GPB) 0.7429

CHO (12 hours) = 2.2400 - 0.2088 (G) + 0.0963 (PB) 0.9499
- 0.2088 (GPB) + 0.1313 (G?

CHO (18 hours) = 21108 - 0.0712(G) - 0.0337 (P) 0.9790
+ 0.0538 (B) + 0.0412(GP) + o0.0662 (PB)
- o0.0838 (GPB)

CHO (24 hours) = 1.9450 - 0.0925 (G) - 0.0400 (B) 0.9824
+ 0.0225(GP) + o0.0850 (PB) - o0.0725 (GPB)

0.1750 (G?)
CHO (48 hours) = 17250 - 0.1263(G) - 0.0663 (B) 0.9289

+ 01138 (PB) - o0.1088 (GPB) - 0.2938 (G

CHO = Residual carbohydrate; G = Minced garlic; P = White pepper powder ;
B = Minced bird chilli

vinamd 2 WlunsuamsBantsuBonessve st Suran il lainselu
#2luefl 18 vanniin  BwllosvinnazifenenunaziBon werninlnody  vinnas
nenosszidldidaonumunflin s fosanunssiBon  weswinlnodu  lussAufien
fodouaz 2 uwsr 005 mwddu  seibinavBerinaniTlulawnfirewinoge  uei
dlinafinusnunasBonfiszfuge (Genes  <00) veflunrisuanunnsTulawsnfissdu
Indifnstunislininlnmiufisziiuge (Gooss  01)  daunmlémzfousnunsziBond
whug (Gewar ac0) naafe SuUBnmesluloesmnBengionss 195200  fay
wivihmnflensnunssiBen  wsewinlnoduflzfugs  SaiuwinSwgenunsziBond
zAuiefinaronulfown el lomnlugas e $alusvesnswin (Fs
somdluning 2).

Yhinaenilulaimefianasinedn  oanisingnu§onddwiaa3nL6g
s b nonhmedfadidnin - Sonrflusasionss  osso108:  sifnduleudonns
1ae-1496 i 6 Falusssanmawin  wisnvmiussansnsioronddly 12 2l
WINUBIMINAN  uazrowionefllu 920 1224 Falus rovinduszansadon o wnsny
9 il Aedwibnsdtodions: 0008w (Fanmdl ).
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Figure 2. Carbohydrate and reducing sugars change at 8 hours of Nham
fermentation with different levels of two main spices.
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nmnsevlald  Stepwise regression analysis  wuiSlenasinTs
wimulBonly USsnonlmsdtadezannsaiafioiofignoaditfl  P<oor  famunts

= 07949 + 0.0091 (Time) RZ = 04620
Reducing sugars (%)

yinmnsysiulAminafionanafien R Aewsisin  mansnetuients
wWlswudssvenistfadlivinmnanfissions: s i cuwfulusutites
vindeyslu 6 Falvowsn Srnfvfureniineifod  unufissiunsanasesims
Wadfana1n Suslvints Fit sunsfennnseleanfome  Swanilvdn R? dewdne
Amluns.

prnolafimwlugs & Falwswnanwin  misflonsaunasBon  wazwin
SaysaunazBon  szuluilsiolunsRuihnsifados e ivinfignonting  P<o.o
wrirnineuSksrisnsnasrsnSuanihnadfadoi e ioifignsatingd  P<oor Bn
Yowunilsivimoasdoanavindany  (GPB)  Aflwsrenaifisfusen ot
adocrafiefifgneatind  P<oot t9wAu  (m3efl ).

wisvn 12 $alue  WBanonhmaitadszansadon | Swansinilsieion
sewinnszifousnunssiBonAunninou  wazmzfosaeunaziBoaiunindny
srusazBon  waswInlnoduiunSninwuanunaziBon  neanvulunayinisiesan
Eynamdsunmimutwin  InsawizlusaaisvesnamindanszfiouanunaziBen
unzwininyanunsziBon SN S anasihmsifadanssed a0 Ned Agnianding
P<0.05s waziiuifounniilugas 18 $alussssnvin  sdondnfinnfe naxiflow
arumsziBon  winlnodw  usswinSwyseuesziBoefinarion i Ansen Sa e
Thadedafinffgn et P<oos  Saszuiniisenadesiunisanasvedianm
evi-lulowmnlutasiasfonans  FenmlinafonsmuraziBunuszwininoduftszfuge
(Fovar 400 Audsusr 01 Amwddy)  SwareniscRsfussnBunaihneinatlugeg
18 Falwessanwin  naafle SSaanheadtadluundenss 1iss Fafleiqlng
WoaunTlinzifonsnueasiBonfiszfugs  (Feuer 400)  danfuindnsinemdngn
2 sinflazfuin fo WBasnhmsthadfaduihdonne 1199 Tugedaluefl 18 wes
mawin Awanslumised 2
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Table « Coded equation of reducing sugars (%) during 4 hours of Nham
fermentation with different spices.

Response vanable Coded equation R?

RS (e hours) = 1320 + 00014(G) - 0.0124(P) 0.9862
+ 00063 (B) - 0.0151(GP) + 0.0316(GPB)
+ 0.0576 (G?)

RS (12 hours) = 11724 + 00371(GP) - 0.0454 (GB) 0.8667
+ 00839 (PB) - 0.0619 (GPB)

RS (18 hours) = 1139 + 0.0206(G) + 0.0124(P) 0.9950

+ 0.0344(B) + 00151 (GP) - 0.0564 (GB)
+ 0.0784 (PB) - o0.0289 (GPB)

RS (24 hours) = 10661 - 0051 (GB) + 0.0%!1(PB) 0.9345
- 0.0261 (GPB)
RS (48 hours) = 08030 - 005%6(B) - 0.0509 (G 0.7515

RS = Reducing sugars: G = Minced garlic, P = White pepper powder; B = Minced bird chill

Uhunahmsdfadfianasiosvindeytunddfimasonaninuaniinls
mwsalihmathaddonsalunantenin  Susiiliinanuilunindduens (pH) anag
vinmf 1 s e pH SnfuseanBnAariyinfy 50613 uazssnafllugae 6
Faluawsnsananiin Aoviniussannentiosandands 6 #2lus  wwmsvafle 8
Faluovesnrindin wenili pH annefls 495519 wazszanaadon s wille 48 $lue
#3967 pH iy 432440 Favinnraieisvinetinedt  Wecsniwini&owly
Suav i pH ssssntnaMisinfgnastiff P<.or swmsluawnis (Coding equation)
fafl -

—_ = 0162 + 00015 (Time) R® = oes
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nrsanasees pH fduegiiustrseandoanminflsluiasanmils 0 w09
auwin (raefl ) Tnofinsarssves pH  Susgfivilsivianssaeioaneiony
(GPB) etnaffoinfignantitd  P<oos Twtas 48 $rluswserawin  ednalsfin
msfionanusasilion waswininodu (uilviondnffuarian1sanssres pH oo
ffigmentnfl P<oor w18 F2luosssnawin warszfinarenisanasves pHiden v
wnisfefis 4 Hrluswosnamin  (Femmneft 5 WeRvanfimnuBonsyssmes
pH fyamdafignsunizdofie 18 #alua el 1 udaiin  WeRvsanluaoszBn
ynawfl 2 Benmalliossse pH  SwdlessvinmslimsfiouanunaziBon  uss
winlnotw Tngas 5 Falwweanmiwin  wudrdmnnslinssfoianunaziBonlu
sefugs (Goosr 400) wdenisliwinlnehiluszdugs (Gooss 01) danfuedoaunnfl
wBoluszdud seflusdents anseves pHngas 8 alae naafie 8 pH winfiy
495 UBT 490 MWEIFY  (Fausmilua g 3).

Table s. Coded equation of pH during 48 hours of Nham fermentation with

different spices.
Response varable Coded equation R?
pH (6 hours) = 60450 + 0030 (G) + 0.0225(B) 0.9872

+ 00175(GB) + 0.0125(PB)
- 0.0425 (GPB) + 0.0500(G?

pH (12 hours) = 58700 + 0035 (GP) + 0.0800 (PB) 0.9651
- 00375 (GPB) - 075 (G
pH (18 hours) = 50750 - 00437 (P) + 0.016&2(GP) 0.9971

+ 0.0:8(GB) + 0.0138(PB)
- 0.0712(GPB) - 0.0588 (G?)

pH (24 hours) = 46450 - 00887 (P) - 0.0838(B) 0.9773
- o.mee (GP) - o086 (GPB)
+ 0.0082 (G

pH (48 hours) = 4365 - 0.0225(G) - 0.0275(P) 0.8233

+ 0.0200(GB) - o0.0800 (GPB)

G = Mreed garic, P = White pepper powoer; B = Minced bird chilli
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Figure 3. pH and acdty as lactic acd change at 18 hours of Nham
fermentation with different levels of two main spices.
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nIansseey pH wssndndunieniafnndnwus inonsstiusinmilunin
novunfifandun  (Fauandluawd ) Favzuinliimmandumndonunfefiounse
wanlnssifntuninddona: 045055 lunBndnviuinduiluionss 0750 wdan
winld 2 #alue  usessdadu dor g rowdnonsfindeialuefl 8 Auiludons:
os-1.02 wavsifndudon o wlefaluofl 48 Amdudenn: 099120 Ml
MRAHEER  szoanlddlsasinniniSowudasly  Aealunindavunie
WoursauaafnssiAntuoirooiofgnisstind  Poor  Bnvawuinilsioimasning
wdnameiony  SusseniriAnTusesriniunsnfanuefafirunisauantnetig
ANpifignantine  P<oos faummslumints (Coding equation) #afl

= 1998 - 06665 Log (Time + )
Acidity (%) - 00527 (Minced garlic x White pepper powder
x Minced bird chilli)
R = o874

wensnflrdanmin  tiu  nanflosanunasBon wWinlnedw  uszwin
Symaun axiBon  Dwarion-anssvesniauilumindomelutasusnessnnandn Hefl
ornfloannviniedeanmdnfna a9 wlun iU s R ad AT ulugouan
winwimanninemziuly BunddfrleninldlihesitsBnmaidunin %
e ilarnailuningmlowinszanas  wienaabniontiefie  (rdnanafangiaee
whaawmflsamasmumalutainsesnnin edwlifimaumdiyimiunizifouanun
suBorusewininan  SwsAonaRaiusosriinslunany svaefinfiounsauanfin
ptnafloffignantffl  P<oos (mnefl 6  wsrilvipicwvesnedsanmismn Swase
nisRuiuessn i nansuiust i dignentind  P<o.os

WeRvisandansnlfouslssnlunaadsnunfin founsauanfinlugag
18 Falwawosnawin wud meeedesfiunTisnseses pH lusasamdendiafie 6
winfinslinufionsruneBonfiazdugs (Gous: 400)  wlemIlinwSnlnowustssdu
© (Feosz 0.1)  dwfiuedsanafivBolussfuin  wlsanibinasudunindonun Ay
Plutas 1 Hlwssnsnmin nanafle Sensduwmndomefafiouninssnfe
jounr 100 war 12 mwfty  (Fuandluawd 3).
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Table 6 Coded equation of acdity as lactic acid (%) during 48 hours of
Nham fermentation with different spices.

Reponse variable Coded equation R?

Acidity (6 hours) 07250 - 0.0275(G) - 0.0525(P) 0.9882
- 0.0225(B) - o.e50(GB)

+ 0.0825(GPB) - 0.09%0 (G

Acidity (12 hours) = 07650 - 00412(GP) - 0.0237 (GB) 0.9273
- 00412 (PB) + 0.1082(G%)

Acidity (18 hours) = 08750 + 00237 (G) - 00132 (PB) 0.8644
+ 0.0488 (GPB) + o0.0837 (G9)

Acidity (24 hours) = 0920 + 0.0200(P) + o5 (GPB) 0.9135
+ 00950 (GY) .

Acidity (48 hours) = 10800 + 00150(G) + 0.0100(P) 0.9917

- 0.0225(GP) + o0.0200 (PB)
+ 0.0675(GPB) + 0.0%5(G?

G = Mnced gardic; P = White pepper powder; B = Minced bird chilli

malzfuganiwnisdbisamfudnve sl Aariunuy  Aflindounna
ninszfuumngaiulndlfinalulabiforsansitafivemnin - wuan  Snwazeenlinioe
wmmam i Visual texture, Juiciness warmyfinw Smoothness laifinaumneng
ot inEfy et (A9 7) widnwoefiumndoiudsed

fnvnRfiingyanBnAnviununtinmuaniisfusdsiioinfignioing
P<o.ot fofizdussandnaneminfusnieiun  (mefl 7)) wesMedafifnizfion
srunaziBonlussdy fige  (Foons 4) sefiSnwocRfhingfigeniien  Ideal fe 100
naafie f6n Mean ideal ratio score iy 11117 SansBRAnidBt U
AdwindvyarunaziBonluszdiugs  (eose 3) fin Mean ideal ratio score v=fifin
fioudnein fin 076 (AIefl 7).
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nwmso st il snnlilatofousmBi S udvam

gnwaenuwis dove e fmiffnsliedsanmmdniussfudiineiu - w8
ALAnAIRaInEAignaBiRf  P<cos lmoflin  Mean ideal ratio score
YOI ] TEMINMT 092111 wEwi ANl indfiosen  Ideal ann
pniuRanesesfl o FaliAuoundeanemdnynefialuszfuingan  Mean ideal ratio
score #gn fin 092  wAndafiRindifinenn Ideal vasBniuri  (m3eft 7).

i Aomununfnsledsanmdnluszdudaotues Suanitlin i fos
vosufnfnuriumnsinafiuotaiodfgnieati®f  P<o.or  Tnowuindaediefiflsséuy
wdpanemdnlwazdiuivonunde fetrsnunusznanfoanouineinfe 967 Mean
ideal ratio score iy 078 luwazffedraffinalin AvuanunaziBonluiziu
g9 (Bewar ¢) fimn  Mean ideal ratio score nauitigy Ao 086-0.97 KIUAIBLNN
Afwinlnatuduesiszneulussfugo s Sinmossindnrlueinufoaflsssasin
(m3efl 7).

Table 7. Mean ideal ratio score of Nham after 4 hours of fermentation with
different levels of main spices.

Treatment Colour Visual Texture' Firmness. Juiciness
(1) 0.9740.07° 0.9440,12 0.96+0,05% 0,90+0,09
a 1,1040, 122 0.95+0.09 1.0140.07%0 0.9040. 14
b 0.85+0,07%¢ 0.9740.14 0.99+0.09%° 0.93+0.08
ab 1.1740.213 0.92+0.09 1.1140,08% 0.9040. 12
c 0.7640. 10° 0.92+0. 14 1,0240.08% 0.9140.13
ac 1.144+0.06% 0.92+0.13 10040, 122 0.9140.07
bc 0.9540,12 0.9040.10 1.0140.10% 0.8840.15
abc 1.1140,08 0.9140.04 1.00+0, 137 0.9140,12
P, 0.94+0.08° 0.95+0,07 0.9240.14 0.96+0.09
P, 0.96+0.06° 0,8640.15 1.0140.09%0 0.8940,11

Note * meansstandard deviation; (1) Control;, a = High level of minced garlic; b = High level of
minced gariic; b = High level of white pepper powder, ¢ = High level of minced brid chilli

: cp = Centre point

1 Use 8 general panelists

2 Mean within colurmn with different superscripts differ significantly al P<o.os

3 ldeal ratio score for Ideal product is 1.00
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Table s.

different levels of main spices.

Mean ideal ratio score of Nham after 48 hours of fermentation with

Treatment Smoothnesst’ Sournesst  Salinesst  Spicinest  Overall’

acceptability
(1) 0.88+0.12 0.7840.08° 0.9440.09 0.8140.11°  0.7640.064
a 0.9340.10 0.94+0,06% 10040, 1130 0.9640.09%  0,9640.05%
b . 0.9440.10 0.8540.04%  1.08+0.06% 0.9340.10%°  0.7940.10%
ab 0.8840.12 0.8740.12%0  1.0640.08% 0.96+0.12%2  0,9240.06%
c 0.9840.12 0.8640.00% | 1,1140.107 10640.17°  0.80+0.08%
ac 0.8740.13 0.9740.09% 1.0740,19% 10140088 0924011
be 0.8840, 14 0.8640.12% 10340182 0.8840.18  0.8140,12%
abc 0.9240, 14 0,9040,15% 0.86+0,09° 0.9940.09°  0.8940.07%
P, 0.98+40.06 0.8440, 107 1.0040,13%0 1.0040.0%  0.86+0.06%
P, 0.9340,11 0.8940,072 0.9640. 16° 09840068  0.8440.05%

Note Sea table 7,

AN INBR AL RN AT L Ee s anmdn sz Aufliumnainsfiuwu
Snmueneiafivei i fgnantindl P<oos Taofien  Mean ideal ratio score
OIRIBEIIATY 7 IENTAT 094111 Famnenfialndifinadiusn Ideal wn  lnofida
ot fifnininymmunaziBoniduesisznonlwszfuge (Gensr 3)  Seanifu
AEUTIEVINAT  Ideal fie fAuviidu L1 wAdRed 1w nuNAnIEL Aunaaun
sziBomuduesfithznovlussduge  (Sausy 4)  Seln@Boavtiuen Ideal (ioo) #ia
womsluminefl s,

sBnAnriununffnslfindoanmdnluszdufiunnsfines Snlundoanaf
wAniIfuet s f Ay e P<oor  wazwuindmindmislaedssnmmdnia
wunluszfugs (abc) wssIzfunaty  sevnlvinBmAnriflin Mean ideal ratio score
wosnfwednanelndifinstiuny  Ideal wn Ao 098100 Bnvawuieweeniusow
osufnAnriumunluninasosndafiiiotu Ausintusoandsanmoiraioddgmntind
P<o.0s Bneiqn.
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HAYBIANNTU-UVRI TUdams IHaonvesdnun

oAns  nrsumsy |

DAYLENGTH EFFECT ON THE FLOWERING OF
CURCUMA SPARGANIFOLIA

Adisorn  Krasaechai !

ABSTRACT . The studies on the effect of daylength on the flowering of Curcuma
sparganifolia  show that shortdays condition Inhibit flowering while longdays treatment
promote flowering. Plants receiving longdays are taller and have more sprouts than those
under shortdays. However plants under both longdays and shortdays have similar leaf

number.

unfnte n'nﬂnmmmauauuonu’ﬁduua:’ium'mnviunmﬂnnunuMuﬂnum Curcuma
sparganifolia  wuin wlwssiiudinafineen  Tuesef Tuovanadunafiensn  aufilady
Moefieug  wesiwosvusnnidufladuea wiudin wudduflasuudueas e
Smanlufliunneoiu,

AU

Wsanlisensziamidlibiznalng oasouuseenliiiin 3 ngufe
ngufl 1 idwinglifi i lwezeends TnefymlszmiiRenaununmaingn ngufl 2
Whwinglifiod s Aursiodonafl s wseinsgnilises a1 wszngad 3
viwiuglilng  Saflewnefinoudslnannlusdvesnsasesn  $afiunuaaglungasisan
(RAwy 2s534) Unaunniufefleglu  Family Zingberaceae, Genus Curcuma 9%

" aetnfeeas, rosnsmmaed, s nodotndls,  Sudlwe om0,
" Dept. of Horticulture, Facuity of Agriculture, Chiang Mai University, Chiang Mai 50, Thailand,
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"morneeidn Curcuma sparganifolia  JdluRtangnffengBuvetnt  (flossinudin
Tgswidwnit Tnoficoudlinmmasan wonvinszuilvnendn 9 Sonposuweds B9
lunsammssnnnssnenflissiunendana1n Tnomusssnenfifinegaandsnvessenanss
ffonyy  wosflogmaulannefRiion  (ahes, 253).

g rsRssiaiinemaurtwesznaidldiuinfusle  Rhizome fiwn
fegluivlurgauaslasuiem  unsvbitenonluszninogeeu  Golifwawtailvie
Alainteneniugasiandionsts  wsdslsfimn  ynnadsinasesnseanIgaBnld
Wrtinfifonslivifbiznegiu  (gn3  Awvounam ;. Pesiesawia)  wudl Bw
Unmsnfiugnoglndtuutnselmmeniugsne  wadlduumeyinuiaedangrn  (Rednin
Tidw ugsnfnisigitulamsdmddufinaifosnoufise Onlw AslvlaTududu
musTivstiunluguia  Seiavindsipanfiagvineeentyfszguiasodgaevmns
Foutluyranlsfiszmdmoululzidviana ).

NFATUNIRBLUNUOIIRIRTABTILNS  (Rensneneen  (Photoperiodism)
AvwrsoszuysRseenldoiiondie g dunguRriufu  nuAYine? waEnguAYAla
ABUMKOIADN N8 THLEY  Dafliledniabu q fAasiBunsoufiuareniioennansey
ATUENNAEVINATINEIIOITIUNS 194 ANENIBILEY  wianaafiBsnTIgaUngS i
(Vernalization) uazBu s Bnfian  (Wareing and Phillips, 1981) lun1sdneedotiiiin
nIfimeew Iz IS ATUTE NI WNE e T NETINTR AU AN 3109
egnibifaiu - munwmu o iangunsolluntinaaeslfir i

aunsniuazisms

dgninininuanesondnfiianunitaelis 126 . oaslo 182 T,
Twurleameansosmatsfemon  socinwmsmaed  wwinedososlm e 10
fguen 2535 wazyadoiuflenasgnlugs e exe . iRen e uTNoIeIiu
nenoafle 26 Romien 2535 §wmm 120 9 fwimangnuiiseeniiiu 2 ngw v o
0 fn e 11 Auw 2:s Teongefl 1 BRwman w0 fw IWlESuReYes iy
psssne® Ieofinmesvanaaiuesfunemnindy  Auendlunwdl 1 (gud
winmaieimaaitnils naugeflontng) sunguf 2 o e du aldduiuen
laonafielnnnvsenviaman  fos e o190 iumussIng® faud  19.002400 W,
Toodnlddunamudnsosnhzim 100 &t (RefneBonTInsuaussisnI N1 3389

W SonmadeisdnanyinnguAlaTun s Sun eI n afass 5 Aunn g

119



wopnan 1 due e uion s linonsoayan

CHIANG MAI Lat. 18-47-24 N Long. 98-58-37 E

" Daylm_g!h
F(la)

14

12 > el B S
Q- —6—o

10

0-_1_1__ RSN E— § i 3 SR W CHEN D Thm— =

Jan. Feb. Mar. Apr. May, Jun. Jul. Aug. Sep. Oct. Nov. Dem.
11,08 11.32 12,02 12.3 13.02 13.15 13.08 12.46 12,32 11.43 11.15 1.01

Month

| Davtength
[ (1b)

L - S
14 e .

Y - e -
12F —% 0-_0\1\
10}

B

- - 1 i | 4 1 ' ‘ ' — it —

Jan. Feb. Mar Apr. May. Jun. Jul. Aug Sep Oct. Nov. Dem,
1155 1217 12.46 13,19 13.4914.04 13.57 13.3112.59 12.27 12.01 11.49

Month

Figure 1. (va) Length of days from sunrise to sunset. (1b.) from civil vegins
to twligth ends of each month at Muang Distnct, Chiang Mai
Province Latitude & 47 24" North, Longtitude 96 58 37" East.
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Table 1. The flowering behavior of Curcuma sparganifolia plants as a
result of the manipulation of the daylength.

From shortday to longday From shortday to shortday
Shifting  [Replication |No. of No. of* * | No. of longday Replicationj No.of  [No. of*
date flowering| shortday |required for flowering shortday
plants received | the flower plants  |received
induction
11 Sep. 2 2 r 58 2] 3 0 58
18 Sep. @ 2 2 65 58 3 0 65
25 Sep. 92 2 v 72 G a 0 72
2 Oct. 2 2 0 79 3 0 79
s Oct. @ 2 0 86 - 3 0 8
16 Oct. 92 2 0 a3 - 3 0 93
23 Oct. 92 2 0 100 - 3 0 100
30 Oct. 92 2 0 107 - 3 0 107
& Nov. % 2 0 114 - 3 0 114
13 Nov. 92 2 0 121 = 3 0 121
20 Nov. 92 2 0 128 - 3 0 128
27 Nov. 92 2 0 135 - 3 0 135

Shortday in this experiment s the natural daylength.
" Plants expose to natural daylength from the sprouting for 8 days before receiving daylength treatment,
*** The remaining flower after the end of the experiment
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Figure 2 Daylength effect on the flowering of Curcuma sparganifolia 4.5
months after germinating (Left, under shortdays, right, under
longdays.
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Table 4 Average leaf number of Curcuma sparganifolia under different
daylength at the end of the experiment.

Daylength
Continuous Shortday—> | Contnuous Longday —>
shortday longday longday shortday
Leaf No. 55 58 57 6.2
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EFFECT OF HIGH LEVELS OF SUNFLOWER SEED
OR MEAL IN LAYING DUCK DIETS

!

Suchon  Tangtaweewipat and Boonlom  Cheva-Isarakul '

ABSTRACT : Tne use of sunflower seed (SFS) or sunflower meal (5FM) as protein
and/or energy source In laying duck diets has been carried out using Khaki Campbell
Crossbred laying ducks raised in floor pens each of 2x5 sqgm. The experiment was divided
into 2 trials. In the first trial which lasted 3 months, 120 heads of 52 week-old laying ducks
were divided into « groups, each with 3 replicates. They were fed with rations comaining
0, 15, 30 and 5% SFS which were equal to the substituted level for soybean mea! (SBM)
at o, 3, 62 and 3% In the second trial which lasted & months, 180 heads of 7 week-old
laying ducks were divided inlo s groups, each with 3 replicates  They were fed with rations
containing 23% SFS or w0, 15, 20% SFM which were equivalent 1o the substitution level for
SBM at 5% or 50, 75 and 100 % respectively The resull revealed that egg production, feed
Intake and egg weight decreased significantly (P <o.0s) with the increasing level of SFS. The
use of SFS at 23% in young laying ducks (Exp. 2) had no adverse effect on egqg production,
although egg size decreased. On the other hand, the partial use or total use of SFM had
no deterious effect on either egg production ar egg quality

unfiate  : aslRsdEmwlonnoden ses uisemds s miondaraluemondnls 14
nnmmeesslacliidngramimunuthusd Fliuslunaninomion 2 x s s SBslelY
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lififlowy @ Slnwi dwan 120 #3 wondu 4 ngn agues 3 4 WL T AR Ee Y RE Ty

L pndndeeoed, sacinsesmond, wrrinodo®osle, Sodlwy s
' Department of Animal Sceince, Faculty of Agnculiure, Chiang Ma Ursversity, Chiang Mai, steoo
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Table 1. Chemical - composition (% as fed basis) of the sunflower seed and
meal compared to soybean meal and rough rice bran.

_Sunflower' Soybean  Rough
seed? meal meal®  rice bran'

Dry matter 94.9 91,7 89,0 91.7
Crude protein, CP 19,7 363 44.0 4.9
Ether extract, EE 38.6 23 0.8 23
Crude fiber, CF 14.3 27 7.3 37.0
Nitrogen free extract 18.2 237 29.1 30.0
Ash 4 67 7.8 17.5
Metabolizable energy, ME (kcalkg) 386 2.23° 223 0.66
Essential amino acids .
Lysine 0.62 1.00° 293 NA*
Methionine 0.50 0.50 0.65 NA
Cystine 0.35 0.50 0.69 NA
Threonine 0.52 105 1.81 NA
Tryptophan NA 0.45 0.62 NA
Isoleucine 0.62 1.00 2.39 NA
Leucine C 087 1.60 352 NA
Phenylalanine 0.56 115 2.27 NA
Tyrosine NA NA 1.28 NA
Valine 0.76 1.60 234 NA

' Values investigated in these experiments
T $aberznn uns Aan T (25m)

* NRC (1984)

* NA = Data not available
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Table 2 Composition and nutrient contents of laying duck rations (Experiment
1).

Ingredients % SFS
In ration 0 15 30 45
Substitute SBM 0 a1 &2 93
Broken rice (7.5% CP) 41.32 35,60 30.00 24.34
Fine rice bran (12.0% CP) 15.00 10.00 5.00 -
Rough rice bran (4.9% CP) 15,00 15.00 15.00 15.00
Soybean meal, SBM (44.0% CP) 14,00 9.66 5.24 0.88
Sunflower seed, SFS (19.7% CP) - 15.00 30.00 45.00
Fish meal (55.0% CP) 8,00 8.00 8.00 8.00
Oyster shell 6.00 6.00 6,00 6.00
Dicalcium Phosphate 0.05 0.05 0.05 0.05
DL-Methionine 0.13 0.13 0.13 0.13
L-Lysine - 0.06 0.08 0.10
Salt 0.25 0.25 0,25 0.25
Premix (M V.Mx")’ 0.25 0.25 0.25 0.25
Total 100,00 100.00 100,00 100.00

Calculated chemical composition, (% air dry basis) :

cP 16,14 16.15 16.15 16.16
ME (kcal/kg) 2450 2600 2750 2900
CF 9,16 10.25 11.35 12.45
EE 3.5 8.50 13,50 18,50
Calcium 2.9 3.00 3.07 313
Available phosphorus 0.35 0.35 0.36 0.37
Methionine 0.35 0.39 0.44 0.49
Lysine 0.70 0.70 0.70 0.70

' Vitamin and mineral premix provided in milligrams per kilogram of diet (except as noted) Vit A 12,000
IU; vit D, 3000 IU; Vit E 12, VitK, 2: VitB, 15 Vit B, 55 Vit B, 15 Vit B, 1.25 ug . Nicotinic
acid %0 . Pantothenic acid 11, Folic acid 0.6 . Choline chionde u : lIron & . Copper 7.5, Manganese
% . Zinc e ; Cobalt 0.2 : lodine 11 | Selenium o1 and Antioxidant o
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Asnaandn 2 o lEsdsmnadenues Tu N e nens Ly

ToRufuln  wnuntIveses  asensuntsinnTslioe  uszmeniwiunnaes
WwAnatuntavesssf 1 A waiedlE08on 180 #3 eaganeens 26 Fumvi
(v3elanuda 5 dewi Sluelelugs 80%) ungnuiiseenieoguiddy 5 ngn ngues
3 41 (3w 3% dungy) o wmaflAdndaunmsesnianiues Julugriemsssdiy
2% (nanfl 2)  weSmnuwianwes ilueaszdu 10, 15, uar 20% (ngufl 3, 4
usy 5) wiaflouytuunufinindaniesssiu % wie 50, 75 war 100 % MNEIAU
W Arutiugrio s flifnslitauinuseninudamunzin - (ngafl 1) oM
nngrafilisfuues ME infin (16% wae 2,450 Alawnaednn. mwddu) Teo ME
snannadamuns Sudmwaslimifunindaniesfie 2200 Alaunsed/nn. (NRC, 1984)
prvivngudliudamunsin Basef ME gandtgriBu q (2,670 vs 2,450 Alawnsed/nn.)
fam i iniu  Fawemalilums et 3

Awampsnimesssnisynfivduinitn - antndnamaed  Assine-
red  awinedosedlul  nmvesesft 1 a0 3 $aanTIneses (periods) ¥99
8r 28 u duvindfendugionBofuainn 2534 alwann 84 AW IuNTINAGY
A 2 16y 6 929 Susindiew fuane 2534 Baflguon 2535 3asilwann 168 M
mstufindoysveafamasntimasosfiunsslnly e msfiin  Tdaueliovinueise
sanmneses  vwinlels  wssdioulsluedszawon  shwin (inIm)  Owufinen
anlinnossesusiszdin 3 Suamiovesudnzty  sauihwindaudedmniage
SNAuNAGOILEINN 1 3 39 wlkgenTInean:  yinsiwindeyaflalAinssvainaw
wusbiau un:méw’mn'zwunnm”:wmna'u[nu’m Duncan's new muitiple range
test (Steel and Torrie, 1960).

HAaN1INA[DY

msfnu ludious  (msneassdi 1)

Sofindlfndemuns uluemmmiledeipeeinslussfy 046% weueng
Tumssfl ¢ dngin weeliele  wesiBansemnsfinuldanssmnazdunifiadu
spaden e dulu e s Tnndssnawnsliows (denasdals 1 Ina vl
1 nn) wsssihwindufuveadlannngaliieiy  wensndfwuainsldaianiunsiu
Tuorsfusim iiminlsisluanssoisilisfndy  (P<o.os)  (Waiflsutunguaivgy
Folafifunnveslafiauanssoiamilfidam  (maef 5).
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Table 3 Composition and nutrient contents of laying duck rations (Experiment

2).
% SFS % SFM
Control
Ingredients In ration 23 10 15 20
Substitute SBM 50 50 75 100

Broken rice 4132 3046 4361 469 501
Fine rice bran 1500  10.00 10,00 5.00 -
Rough nce bran 1500 1500 1500 1500 1500
Soybean meal, SBM 14,00 7.00 700 3% -
Sunflower seed, SFS (9.7 % CP) - 2.8 - - -
Sunflower seed meal, SFM (363 % CP) - - 9.60 1470  20.00
Fish meal 8,00 8,00 8.00 800 800
Oyster shell 6.00 6.00 6.00 6.00 6.00
Dicalcium phosphate 0.05 0.05 0.05 0.05 0.05
DL-Methionine 0.13 0.13 0,13 0.13 0.13
L-Lysine - 0.06 on 0.16 0.21
Salt 025 025 025 025 025
Premix ' 025 025 025 025 025

Total 100.00 100,00 10000 100,00  100.00

Calculated chemical composition, (% arr dry basis) :

cP 1614 1614 1B11 1607 16.09
ME (kcalkg) 2450 2670 2450 2450 2450
CF 916 1104 1042 1080 1144
25 35 11.45 306 2.5 2.00
Calcium 2,96 3.05 2.98 2.99 3.00
Available phosphorus 0.35 0.36 0.36 0.37 0.38
Methionine 0.35 0.42 0.35 0.35 0.35
Lysine 0.70 0.70 0.70 0.70 0.70
! See Table 2
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nrgladamurs Sulnemdamatassnesnslyssiu 23 % wiafioy
fuenufnnduniosrdomtls Lilus@oronanialy USinoemfiiu Uszniam
malde s wasimiindaRn (msef @) onciwhmiinlseBogsdnangunduny
ptnafleify  (66.06 vs 6930 n¥N mwEnAy, mi el 5).

gaumdinslinnuadanmuey ulugmemntziu 1020 % iorifiuunud
ninduuessiy s0100% nivlifkaBedomaIomumIsdn (3l 4 uar ).

Table 4 Production performance of laying ducks fed diets containing varying
levels of sunflower seed (SFS) or meal (SFM) in Experiment 1 and
2

%SFS %SFM  %SFS or SFM  Egg Feed Feed used per  Liveweight

in in substitute production intake doz. eggs (kg) egg  gain
diet diet SBM (%  (ghirdday) ()]
Experiment 1' (84 days)
0 - 0 68,772 135,67 2.44% 2.7 81.7@
15 - 31 62.74% 131,4% 2,559 3,007 08,3
30 - 62 2,228 122,97 2.47 3.04 92.7%
45 - 93 56.5% n.re 2.56% 3247 68.3%

Experiment 2 (18 days)

0 0 0 84,55 159,67 231 2. s2.07
23 50 82,128 156,4% 233 2.949 -84.7
0 50 8141 %257 2,43 2.93° -40.07
15 75 81,19 166, 1% 2.50° 3o -9.0°
- 2 100 83.04" 164,4° 243 2.95% -55.08

€ Means within colurms and experiments with no common superscripts are significantly different (P<n.05).
' n = Fifty wo week-old of 2 laying ducks per treatment,
* n = Twenty six week-old of 3 laying ducks per treatment.
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Table s Fgg weight and percentage of eggs in each grade from laying
ducks fed diets containing various levels of sunflower seed (SFS)
or meal (SFM) in Experiment 1 and 2

%SFS %SFM %SFS or SFM  Mean % of eggs in grade
in in substitute  egg weight A B Cc D
diets diet SBM Q)

Experiment 1' (84 days)

0 - 0 73.49 8182 1.8 6.0P 0.4°
15 - a1 69,0 442> a6 16,4° 48%
£ - 62 68.05° as, e 0.0° 2.9% ao®
45 - 9% 65,60F 205 2.7 38.6% 18,49

Experiment 2 (68 days)

0 o 0 69,307 39,07 ug 14,60 16°
2 - 50 66.06° 2109 40,1 2028 9.7
10 50 69,144 a0, 35,49 20.8% 29P
15 75 69.07 4208 B8 14,00 52
2 100 68 58 3697 QP 158 5.0P

aC Maars within columns and expefiments with no common superscripts are significantly different (P<0.05),
"7 See tabie 4
' Grade A-Eggweght>wmg B =Egg weght 661 g

C = Egg weight 6165 g D = Egg weight < &1 g.

fvduludeseedmanimoveailnfemesniimasemuin  Wilinmnoifin
FunRpAIZEEN 1INARGS ka8l naudnmdoninaedaniues Sulifes fulv
funi lidafenameld  seanfestusen sfineiludnidnefeBuBnmaoi et
Tnusearahsnafifliusfanaesmwnme  (Randiiani uasfasBrssns, 2538 (n,v)
Wiz 2534 ; Uwayjan et al, 1983 ; Kashani and Carlson, 1988 ; Lee and Moss, 1969).
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Cheeke, 175) waransfiouwaiflassinizéu ME ssongufifinsliiuianiuns Sulle
ganingumaunaann (26002000 vs 2450 Alaunaed/nn. mndndiv) Falnovildndtn
wiue IS N anA A anofssn el aTundssumnnndiosnTudaded
wwngnfive s (Scott, 1982) momeAnsfuksnTIMAseafitingin ME Aidalatusetu
futinlndifinsiunnngn  fammefmoallfussninesflufin o AEL )
WeldsureTutef S msnasmndmane s inuls (insef o) %9 Tanet al (1988)
et nsbinssinlsees dlafesdniuslaonssinBanaees lihfu usz ME
Masy  HosmSualisfiluemisamiividinlaissss (Pan et al, 1981 Solnstev,
088)  whntlaA® efinrslRndeamuns i mmdemasziu 28 % wiafloum
funrmufinindanfosrtmile  wudn  wesdelsuszUtunme v sfituliuendsninngs
AN,

sinssnTIneassfitngin Bamnslde i An o uassinls 1 Tns
win 1 nn veamnngabinslasnetn  wiseldademiwar Suwnufinnduniiesfieu
Fomin  (urufl 2% wisliszdu 4% lugrmemsfion Hefliiusmtesvinidafiv
pwsliion  Twsndnafunislilifanssmuninfufussadaniunz uluemts
WofuaouiludndanSolvinaliiioiu  Fediaudofumaniiliadanunsiussdugy  (unw
finndunBes 75 vl 10%) luomnilalifnginfszAntamnisliemidonss
(For Pl uacfsBoszne, 2584) Mofliihwnaelnlinanrlsancsodmon (19 %)
wrpvsfimldanaafoadniion dennuantfinebuinlanififnontnlsansadnvien
(2%) lusnefiAsnuemrsfituldanssetnann i q fiszdudlolo uss ME Tuges
pmauintawss it sedlviseefagedumanslidan unz lue s Rt s e ot
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stslaimsnien Boufoumsnslfindanuns lunimeseswsn s wud
hhttu wez  MEAWInlASUR iUl Sanodnndnmesssfions  Woflonsfmaansney
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¥N (8284 vs 56-68%, P1IA 4) ulmmafuenslfgendy (155150 vs 117-135 i/
T, mwinfy)  TaefuldbaBnafiiinniseemens Tan et al (168 ; 140-155 n3w/
W) Envio.

fmdunslinnudanuns fussiiunne g (1020 %) WRewnufinindunies
unimuvdafomuelugmeadelslurousneesnslils  (mavmsesfl 2) aidsang
uwenenavinagEnnfoy  Faflorsluslossnarmmsnsalunsfiue v ldveadle
nongulutnlngifivein  sowsbidaldfulamomens 7 (ou Tlsin ME lasw
wivamlslofin) Limodu Teo Tanet al (1%8) vsinilelugassznindhilinasls
fudtnamlustu wer ME safwnfy 248278 ndn wsy 374 flounse3  Fonan
ndosfiunantfinenlunfofifivsingsn  deldfufnalbfu wee ME soduaglugas
258268 niy uny 391407 Mlsunsss.

nislfidanivey lugraomadinlsdadinmawioudnun - Sofimarilyifin
ME Tugmowvingedu  itlssvinuianmuaziutiByiadeiunn (38 %) s Usngin
Weldlafhmineiuansseiaioindy (el 5 sesndssfusisemess Pan
et al. (1981) Adwiewndlefi ME a1 Hilwlilavealrnae s MEg Tao
iy ME lugasomsfiarsiiliuarlvinosinldsnetu  oncinns@ssiulysfulu
owayiflnsronandals  ernslsimwnslalinesdnnadefinsl fadeniues
Tunsfinmdl Iinsenavinnisdne il alysssisemess  Karunajeewa ef al.  (1997)
uesfanivmnl uasBasBmsvna (2534) fiwud wildlilavieslrdummnafinasfunT
i mesiulue s Sovnntinmedafisadnldoladmnine  Ghwinluese
70 nduduly) Wefinislamsanuas SuluemrafSanonieoniangs saunset1aAnla
Frown (M3 5)  dwdunmlaminadenuns Sufilisnguauansnansinusinin
iy dhsefinnyiniziy ME TugmemmesssfiSanalaineiu thzneufuilng
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6) Fafinssud.
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Table s Nutrient intake of laying ducks fed diets containing various levels
of sunflower seed (SFS) or meal (SFM) in Experiment 1 and 2

%SFS %SFM  %SFS or SFM Nutrient intake per head/day
in n substitute CcP ME CF Lys. Meth.
diets  diet SBM (@) (kcal) (@) @ (9

Experiment 1* (84 days)

0 - 0 219 a3 124 0.95 0.47

5 .« - 3 21,2 342 13.5 0.92 0.51

30 - 82 19.8 338 13.9 0.86 0.54

a5 . 93 19.0 341 4.7 0.82 0.58

Experiment & (168 days)

0 0 0 258 391 146 LR 0.6

23 - 50 25.1 '415 17.2 1,09 0.68

10 50 26.2 398 6.4 1,14 0.57

15 75 2.8 407 17.2 1.16 0.58

2 100 26.5 403 176 115 0.8

2 spe Table 4

unnsmsRNTwinAssalannngunTimassaisbudneuasideunn
wursuendiatu  iksseandestuntsfnenlulilivesfonTiinsl  wazBazBmens
(2s34)  wrintslafERSeRanmRsn RN mIndenilems  Fawuuilagguiet-
niinfliefimslfdnndoninuianune Suluemas Vathinwzifloanndnlvins
winlarouinege e 0 Aidunslosuudsnenfifimunlvfidshamivlidelinu ww
wioguivneszeaiamanginsalaoihifosludoaniin mevinnslving
wlimvoadaurifofii/oiiiudlaligotn  (WeSdlaifnsgguReiming.

oftsvinuan st luefellifmangmemnlithibsfuzdy % Sl
TuiwszAy Aunstnlilimwtlimiunmsadnlslusoslnes  Inmdwssfiudoadu
flusssinlne  Dean (198s) umdniszfufisisanililen Pan et al (1981) uaz Shen
(1985)  dam ME Tugmsemamesssfinuonlifisziu 2450 Alaweas/nn.  (onuiv
niufilfadonunsiuezsl ME gofuemunislfindamunziuluewns)  §aduduszdy
AnovdnsdifofinutussAufiunsinlilee  Shen (1985, zas Alounnsd/mn.) uss Dean
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SUPPLEMENTATION OF PROBIOTIC IN WEANED
PIG DIETS

Wandee Jearcharearn !

ABSTRACT : Use of probiotic Composed of B. toyoi 1 x w? spore per gram in
weaned-pig diets were evaluated. Forty early weaned piglets (Large White & Landrace)
aged « weeks were divided into 5 groups of & animals each containing an equal number
of males and lemales. Each group of the animal was randomly ted one of the experimental
diels as following, 20 percent diet, & percent diel, & percent diels protein supplemented
with 0.05, 0.1 and 0.2 percent ol probiotic. The animals were kept individually where leed
and water were provided ad libitum Average daily gain of the pigle! above diets were,
0.531, 0.534, 0.502, 0.535 and 0,562 kg respectively. Although the different were not statistically
significant, the piglets fed i % protein supplement with 0.2 % probiotic tended to have
the highest growth rate. Feed conversion ratios of the piglets were 1.80, 195 1085 1.83
and 1.84 respectively. The piglels led 18 percenl protein diet supplemented with 0.2 % of
probiotic tended to have feed conversion ratio comparable fo those 20 % protein diet.
Scouring was reduced in pigs fed all levels of probiotic in the piglets fed 18 % protein
supplement,

The cost ol production of piglets which were fed & percent protein diet
supplemented with 0.2 % probiotic product was lower than any other but higher than the
piglets which were fad 20 percent protein diet in this study.

unfinte @ nmfnssaesinsiihlslulone $alsznoviiomisdvesu®eds Telod 1 x 107 aued
rendalueivnagngnivegms  Tnolignansdugondslan x wawdior ooy 4 e dmon 0 M
(megf 20 %2 owmfls 20 93)  augnanawsiaswe i lduswIveanagniris g Asfl geiam

" nwtedmamond. mosinwemeoed, I doSuslvl,  somo
' Department of Animal Science, Faculty of Agriculture, Chiang Mai university, Chiang Mal, soam

144



FTINTINET (2) | 144 151 (2636)

0 Weirwilisfu grsws 18 aedinelafn gmowns 6 wedisdliifwentudanluslu-
Toteluazdiu 005, 01, 02 wedirudensgmemn swdfy  gramfAliusvaneseats s g
Sdenmadgiuledotifin o5, osa 02 055 war osse Alandumedu mmddy Semaw
uanFaRaflodfigyiati® ez xS nwnaslismaaoinAy 180, 195 1,95, 1.9 uay 184 mNERY
Inefignamflidunmafitalislolorlasiy 02 Wodimd sefuulinenalse Byt ammsli
owmnfnimgdu q Aadue w6 ueiaud  uilndfissfungusomnlisiu =
wadirue.

svoan I ElUsulofmsagun mansgngminuat  agudlladummmalusfiu e wsdisud
windalululofn  mowpuusssasnnflwswnsgnansvosnananlaldataluslulone  wels
wanratungufadunwmmlitun 2 wediud.

nulfluslulofeetilugran o aalidiunynmstngsfn FofidaovnBousise
amszfulisfusonds 8 wedinel  weinmuisrAusssnises ShulvindFoetugnges  wasdio
WinfounguMadue st 8 alefiond wuin sedufiesnlisTulafe 02 wodiud ou
srAufinilaiu s e s fahmin 1+ Alantuinfign wiftianagannguelady omsTisfs
2 weitswi  Falldduaaluslulenn.

AU

nsulngnsiutlaginlagnisVimsnlunn 4 diw Tidrssidunisfion wig
MIIANTT LOENAIUE MRS TuEaunsi e mgnain  ssoiklAngntiviamn
i Tunfaewo s sdeme s fASnmaesudaua e ndsan T Inagns e
srezveanavigituln  mslinowle  anweanden un:mﬁnnmﬁ'mq (finyn
yamnefissbignafimnnsigulffigs  vinthisdnsateilignafinnaedon
andu Tesawslugngmvione Feindewuouszifnlsaunandonlddnn  rielvisn
nTgQALon N Saldfin ey o wnedilugeiews i o
AR Renszdunaeigutule anecandon  wssileofiuniafinlan Fersufsous
waflnwiluwsidofe  owsoisindeyiunddfiihalislonild wenyintivinls
dhozezaemow n  sefindbwdosnafierluiogedls  foemuvndonaiatoléfin
mnummaommunmwﬂimﬂnhw Inul!aﬁs:mmunu\:ﬁmﬂqm«uﬂ'ﬂ'\mwn'nmu
fiafanssdgnadoyiuntdfuiuinsliszuumiatvemn  waxlurionsandnsfiszin
Swniwrefutlan  Somwnmnfldluiliyiudfe  nsldsshiluledn  Males and
Johnson (1990) 1#lnwmineeashilslulene Ao ulunselusyusassa®enitelng
W38 wiondslsdlvicanuBn sl lemivingBunddlumes vridmd 8
yrrhzaed 3 thznfie 1) Aeowene s 2)  WmBusnwssgadusayBunddln
UUMINAUE I e wARRden T eSee 3)  WWecRensiEuselonivine v

145



naldnnluslulepnataulue mragngnavd

%1 Poliman (1986) lhuvssfieveshiklulofaddn 2 wan fs 1) Soyunddfiiu
vieloml wor 2) whewsfldsinnawinfeyiundd  Males and Johnson (19%0) 16
Senguydunddfiafgflaiduashhlulonn  dsznoudaowundiSe  (Lactobacillus
spp., Bacillus spp., usz Steptococcus spp.) nenwoaSerwazBad  wriodnels
fimn auePessnsibslulonnfifinfe  lailvifinlin  nunussamazundenlu
sruunaive s saiamunesndfaiiuiaiussendidluinonis swsadufinTs
wigtulmesade £ coli 16 ussmnmadulivn Taofinsggiovies.

Igngnavdnadainsesua unzflonafiszandolsnuastinlsnunsndenlfisw
foomnlefiduminnsesnsguiognanandunfie  onmgngnITing  (flasyn
AnuEugsdvesyiunIdluizuunisinemindoluiflosvine e oy innisnow
Uhon E colil lwszuumstuevsfianndu dnlu aaldmslislulenesadu
1nﬂ1:uon'lurmmuﬂiuummmQﬁmﬂzﬂ.m:\mm«ﬂummﬂﬁuuqnd WRelvignans
Ay wediwasfiavssonwnininffaely.

palafinn  windamfuiesduomhsluloteveostln  worfyRundd
Aududawhznouurnensfiveenly  (Weflinsdundaindnrifiuiuesssianlisiulasn
Bnnfnnesonfeneasnlsztntawinmwaolsld  wesldnamudnguszaes
awsnwn sl iuilsyuedeld Anfi swenanesnssusiRoinrindu
Woiluwnmadendmivigidoignian  Semomnzaandslufolsfisldnsszianls-
ulemnssluve moagnmiws  Fanluounesesifeinmbeasiife
1 defnefawsvesniadinas lslulensluemrssni AT usAvdianaun®
ARONNIINANNIHRRYBIGNENIVL WY
2. WsfinenBsszAufiimnzeeesnislims islulefeluemsgnansndws
ﬂﬁfiaqsmwmmqmua:mwmm:mnwmmnmjm.

aunsainazisnms

dainaaos : lgngmwngarislay & usufisvey ¢ Anv dwow @ F2 (oned
20 #2 iweflo 20 99) wusennudu 5 ngw ) ax 8 M Inofinegusziwen S luuras
ngud Ay v fu ustbildsuomimasos  Insevnanesoaiiwemrsgngnind s
fenelald -

146



FINTINEAT H2) © 144- 161 (2638)

amfl + ey 2 wedirwliafu

gmf 2 ewny e weiewiliv

grifl 3 w1 wedimwdlih®u wnlislulefn 0os wedivudens
qrInMTM

gfl 4 owms 8 wediwdlsfiu wdNlislulern o1 Wodiudues
grIemm

grifl 5 ewms 8 wediowilibfu  dnlislulofn 02 wedirusees
L RIRT!

InoflowmanngesnininfuszfusesnieezOluindilndfiostu  Tno®
szdumnezflula®ulugmemmnges 120 wledirwdssagmsows  wszaslibsly-
Totnflfluninnaosfiiiustininrififfonionsfiin Talmwesu  $alsznoudania
mleivonfortadalaled (Bacllus foyoi) 3w 1x 16° mled/ntn SeuaziBon
amthzneuemIssensuguamlaminsrese v Ineansisuandl Slumseft 1

nIussnTINAnayy  Completely randomized design  gugnans
whnzinelAlAiTUBIMTIMAREIgmIANe N Aanaadnsin  gnanunazfaszgnidinlunis
Fadnr  Onbemmussbemadud  Ansufimibwingdadudiuneees  fhmin
Wamn q &ded swmszeegls 0 fueyi wesTufinuSinse msfifiuesenns
nanes  wenvinfidaiufingraweesgnans  InoiawizemisvieaRevesgnans  Tene
VINANHOUTAMNGII0IRIIIZInIgnEnIAllensviea Ry wezdmfnfunzununn 1 B
5 (1 = foudude 5 = iaaiuih).

mMItinzvidoyn  doyars q  Yedmminsigiiule tsstnBawnsld
o3 T ezsileomieanwinkou (Analysis of varience)  waziiBouifioy
ALAnaIEnI NGy (Treatment) lap%% Duncan's new multiple range test)
Tnu%Bn13989 SAS (1988).

nlssdninesesfiviingns  metndmaemaed AN WA IR
v @l Tnodunesoafle o Fuaen 2535 B 20 wNAIIAN 2536

147



nlimslusluleneetwlua wmgnanave s

Table 1. Composition of the experimental diets for weaned pigs (+9 weeks).

Diets
Ingredients
1 2 K 4 5

Broken rice 55.23 61.02 60.96 60.90 60.78
Fine rice bran 10.00 10.00 10,00 10.00 10.00
Soybean meal, 44.0% CP 22,62 16.62 16.63 16.64 16.66
Fish meal, 55.0% CP 8.00 8.00 8.00 8.00 8.00
Dicalcium phosphate 1.20 1.2 1,20 1.20 1.20
Salt 0.35 0.35 0.35 0.35 0.35
L-Lysine 0.1 0.30 0.%0 0.30 0.30
DL-Methionine - 0.01 0.01 0.01 0,01
Sugar (Sucrose) 2.00 2,00 2.00 2,00 2.00
Premixes’ 0.50 0.50 0.5 0,50 0.50
Probiotic (Toyocerin) 0 ) 0.05 0.10 0.20

Total 100.00 100.00 100.00 100,00 100,00

Calculated chemical composition (% as fed basis) :

Crude protein 20,00 18,00 18,00 18,00 18.00
ME, kcal/kg 3214 3258 3256 3265 3251
Crude fibre 327 2,91 201 201 291
Calcium 1.03 1.02 1.02 1.02 1.02
Phosphorus-avail 0.64 0.60 0.60 0.60 0.60
Lysine 1,20 1,21 121 1.21 1.21
Methionine + Cystine 0.64 0.60 0.60 0.60 0.60
Tryptophan 0.23 0,21 0,21 0.21 0.21
Threonine 0.80 0.71 0.71 0,71 0.71

' ROVIMIX - F. Hoffman - La Roche & Co., Lid. Basel/Switzerland,
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Table 2. Performance of weaned pigs (+9 weeks) fed on five different diets.

CP level (%)

% Probiotic (Toyocerin) 2 18 18 18 18

Supplement 0 0 0.05 0.1 0.2
Nurmber of pigs 8 g 8 8 8
Initial weight, kg 7.44 8.00 7.48 7.38 7.64
Final weight, kg 26,03 26.73 2.7 26,12 7.9
Weight gain, kg 18.58 18.73 16.31 18.74 19.65
Running day, d 35 35 as 35 3
Avg. daily gain, kg/d 0.531 0.534 0.502 0.535 0.562
Total feed intake, kg 33.28 36,19 k<X 36.08 36.06
Avg. daily feed intake, kg/d 0,95 .08 0.97 1,08 1.03
Feed conversion ratio 1.80 1.95 1.95 1.93 1.84
Feed cost, Bhtkg of feed 7.3 7.08 7.15 7.25 7.45
Total feed cost, 13,18 13.78 13.94 13.99 13,41

Bht/1 kg of weight gain
Scour index ' 2.4 45 20 2.2 23

' Scour index is an average of degree of scouring recorded daily during 35 days of the tnal where
5 = severe scouring and o = none
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SUPPLEMENTATION OF PROBIOTIC IN GROWING-FINISHING
PIG DIETS

Wandee Jearcharearn ' and Khaunchat Udomsri '

ABSTRACT : Use of probiotic (Toyocerin) Composed of B. fyoi 1 x 10 spore/gram in
growing finishing pigs (Largewhite x Landrace) aged » weeks for growing and 16 weeks for
finishing were divided Into 6 groups of & animals each containing an equal number of males
and females. Each group of the animal was randomly fed one of the experimental diets as
followed = 16 percent diel, 1a percent diet, 14 percent diets protein supplemented with 0.05,
0.1 and 0.2 percent of probiotic in growing pig and 14 percent diet, 12 percen! diet, 12 percent
diets protein supplemented with 0,03, 0.05 and 0.1 percent of probiotic in finishing pig diet.
The animals were kept individually where feed and water were provide ad libitum,

The results of this study, growing pigs Average daily gain and feed conversion
ratio of pigs with experimental diets were 0.659, 0.657, 0.650, 0.646 and 0.618 respectively and
292, 294, 293, 267 and 208 respectively. Although the differences were not statistically
significant, the pigs fed 14 % protein supplemented with o.1% probiotic tended to have the
better of feed conversion ratio than any other and cost of production was lower than any
other diets in this study

Fimishing Pig : Average daly gain and feed conversion ratio of pigs above
diels were 0.800, 0.774, 0742, 0.765 and 0,718 respectively and 418, 323, 214, 315 and 3.28
respectively but the different were not statistically significant Finishing pig which led
the diet 12 % protein supplemented with 003 and 0.08 % of probiotic tended tc have
feed conversion ratio comparable 10 those ted 14 % protein diel butl the cost of production
of pigs which fed 12 percent protein diet supptemented with 003 % probiotic product was
lower than any other diets in this study.

" amindeamond, sosinememand, s Inodo®oslwl, (Soslvs s
" Depariment of Arimal Science, Faculty of Agriculture, Chiang Mal University, Chiang Mai, 5000,
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Table 1. Composition of the experimental diets for growing pig (3-16 wks).

Diets
Ingredients
1 2 3 4 5

Comn 10,00 10,00 10.00 10,00 10,00
Broken rice 39.41 44,44 44,37 4431 44,19
Fine rice bran 30.00 30,00 20.00 .00 30,00
Soybean meal, 4.0% CP 15,70 11.31 11,33 11,34 11.36
Fish meal, 55.0% CP 3.00 2.00 2.00 2.00 2.00
Dicalcium phosphate 1,20 1.50 180 1,50 1.50
Salt 0.35 0.35 0.35 0.35 0.35
L-Lysine 0.00 0.15 0.15 0.15 0.15
Premixes’ 0.25 0.25 0.25 0.25 0.25
Probiotic (Toyocerin) 0.00 0.00 0.05 0.10 0.20

Total 100,00 100,00 100.00 100,00 100,00

Calculated chemical composition (% as fed basis) :

Crude protein 16,00 14,00 14,00 14,00 14.00
ME, kealkg 32 3160 3150 3157 3153
Crude fibre 4,99 4.66 466 465 4.66
Calciumn 0.64 0.63 0.63 0.63 0.63
Phosphorus-avail 0.5 0,51 0.51 0.51 0.51
Lysine 0.84 0.81 0.81 0.81 0.81
Methionine + Cystine 0.5 0,51 0.51 0.51 0.51
Tryptophan 0.19 0,16 0.8 0.16 0.16
Threonine 0.63 0.63 0.55 0.55 0.55

" ROVIMIX - F.Hoffman - La Roche & Co., Lid Basel/Switzerland.
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Table 2 Composition of the expenmental diets for finishing pig (16-21 weeks).

Diets
Ingredients
1 2 3 4 5
Comn 2 20 20 20 2
Broken nce 3417 39.73 30,70 39,68 39.63
Fine rice bran 30,00 30,00 30.00 20.00 30,00
Soybean meal, 140% CP 1163 8.07 .07 8.07 6,07
Fish meal, s5.0% CP 2.0 20 20 20 20
Dicalcium phosphate 1.60 1.60 1.60 1.60 1.60
Salit 0.35 0.3 0.35 0.35 0.35
Premixes' 0.25 0.25 0.25 0.25 0.25
Probiotic (Toyocerin) 0 0 0.09 0.05 0.1
Total 100,00 100,00 100,00 100,00 100.00

Calaulated chemical composition (% as fed basis) :

Crude protein 14.00 12.00 12.00 12.00 12.00
ME, kcalkg 057 300 3100 3100 3100
Crude fibre 483 440 4.49 4.49 449
Calcium 066 0.65 0.85 0.65 0.65
Phosphorus-avail 0.53 0,52 0.52 0.52 0.52
Lysine 0.70 0.55 0.56 0.56 0.56
Methionine + Cystine 0.52 0.46 0.4 0.45 0.46
Tryptophan 0.16 0.13 0,13 0.13 0.13
Threonine 0.55 0.47 0.47 0.47 0.47

' ROVIMIX - F Holfman - La Roche & Co., Lid, Basel/Switzedand,
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Wotuduneaes milinfann 0 flav wssiufnBume i fituesenntineases.

MIReEvieys  doysAe ) wiw Srmayiguitule  disRvBawnsle
oI eevlaowinasusliaw (Analysis of varience)  waziBmifirunay
waneitsszwinengy (Treatment) Tnn%® Duncan's new multiple rang test Tme%8weq
SAS (1985).
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gr1 fio omfilasfulisin 16 14 wor 14% (aieluslulepefiffonteniafiiin
Talevwedn  (Uszneudan Baoillus toyoi 1+ x 10° milesmdn) lwszdu 0o, 0.1 wee
02% Fowafmwmndlumiefl 3 ngin dannmigitule ussiheRnSnwnald
aIfinuendsanltofAynastf  winuduflizdu 01 % Suwalvinees
tsdvSawnaliomisfningadu v (& uloufnudy 29, 294 293 ur 308
AWAL)  wazSeRY BN IR NN RAE I IEen RN 1 Alandy Audu
ngnfiiunuinfigeBndiae (1519 um WENRELRY 165, 1617, 16T LAY 1814 UM
PNAAL)  VInksnTINAReIRIna R IAINLAdY Boudizarmsiuhibfusanie 2% un
Lifinsremmsanmwnadnusistisle vaflfloavnsziivananinaziluluomndoneg
nfiulue s fifilibin 1% wesfoduenslusluleneluems  Soliusnownsln
Wimaudedn  uwrotalsfinmansednlusfiu oos wszr o0 weadivwd Alanilidunu
nkfingsuudiosln  WanSoufoutungufilésuemislsfy 14 woiirud
fvdunanndusslusluletalussozgnign (621 &lni)  Tugrsammslistiuim
(12 wediawd) uazdu 000, 0.05 usr 0.1 wedirud  TnolufnaSussduresnin
pxflhlagubiifue mafiSlisfn 16 wedinwd wiodrdln vinkemInnsoafennans
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Table 3. Performa}\oe of gromng pigs (916 weeks) fed on five different diets.

CP Level (%)
% Probiotic (Toyocerin) 16 14 " 14 14
Supplerment 0 0 0.05 0.10 0.20

Nurmber of pigs ] 8 8 8 8
initial weight, kg 2.37 29,25 28.77 8.7 28.92
Final weight, kg 61,68 61.47 £0.66 60.77 5.23
Weight gain, kg 32,31 32,22 21,89 3165 30,31
Running day, d a9 49 49 49 49
Avg. daily gain, kg/d 0.650 0,657 0.650 0.646 0.618
Total feed intake, kg 94,40 94,88 92.99 93,72 93,28
Avg. daily feed intake, kgd 191 193 1.89 1.91 1.90
Feed conversion ratio 292 2.94 2.93 2.67 a.08
Feed cost, Bhtkg of feed 5.68 5.50 5,50 5.69 5.89
Total feed cost 16.59 16.17 16.97 15,19 18,14

Bht/1 kg of weight gain

Table 4 Performance of finish pigs (1621 weeks) fed on five different diets.

CP Level (%)

% Probiotic {Toyocerin) 14 12 12 12 12

Suppiement 0 0 0.03 0.05 0.1

Number of pigs 8 8 8 8 8
Initial weight, kg 61.69 61,48 60.66 60,44 50,24
Final weight, kg 80,69 88.56 86,63 87,44 84,38
Weight gain, kg 28,00 27.08 2597 27.00 2514

Running day, d 35 35 as 35 35
Avg. daily gain, kg/d 0,800 0.774 0.742 0.765 0.718
Total feed intake, kg 89.25 87.38 83,00 84.00 82,34
Avg. daily feed intake, kg/d 255 249 2.37 2.40 235
Feed conversion ratio 319 3.3 3,14 3.15 3.28
Feed cost, Bhtkg of feed 5.49 522 527 532 5,42
Total feed cost 17.61 16.86 16.55 16.76 17.78

Bht/1 kg of weight gain
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M3 lnn lafudiuldsfuvesiuddevasluerrisin

tonvy (Jusdadl | we: psew  Gunidiw 2

ENRICHED CASSAVA PROTEIN BY EFFLUENT DRY
POWDER "L"
IN CATTLE DIETS

Therdchai Veara.s‘ilp’ and Ong-arge Insung 2

ABSTRACT : The result of chemical analysis showed that Effiuent Dry Powder "L" (EFP
‘L") contained dry matter, crude protein, true protein, ether extract, crude fibre, ash, salt
and gross energy 9334, 9406, 1476, 2.88, 135 820, 0.60 percent and 2542 kcalkg (DM)
respectively. Mixed ground cassava chip and EFP "L" at 8 85 1.0 and 125% prolein
content were fed 1o « groups of & White Lumpum cattie. The results indicated that
' the highest leed intake obtained from the cattle fed mixed ground cassava chip and
EFP °L" at 2.5% protein. Thus, mixed ground cassava chip and EFP *L" at 2.5% protein
was used to subslilute maize at levels of o, so, 75 and 100 % In concentrate diet. It was
found that average daily gains were ss616” , 813340, 773.11@ and 750.74% g/d/h respectively
(P<v.05). The cos! of feed and cos! per weight gain decreased as the level of mixed
ground cassava chip and EFP "L" in concentrale diet increased There was no diffarence
In carcass characleristic and carcass yield

" aeindnamsed nasosmemned e iodo®oslwl, (Quslwe oo,

“aeindmun susinwesmiond aondurelulsineiess eusasmntsinay (elug) wnirtssiae
#0110,

' Department ol Animal Science, Faculty of Agriculture, Chiang Mai University, Chiang Mai,
50200,

* Department of Animal Husbandry, Faculty of Agnculture, Rajamonkol Institute of
Technology, Sai-Yai, Nakhonsrithammarat #0110
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ITEONNENT H(2) 162 - 176 (2508)

Table 1. Feed and Chemical composition of mixed ground cassava chip and
EFP "L" at different levels of protein (% DM)

ltems (%) Mixed ground cassava chip and EFP "L"
% Crude protein
8.0 9.5 1.0 12.5
Ground cassava chip 7,95 86. 42 84,88 83.35
EFP 6.05 7.58 9,12 10.65
Molasses 4.00 4,00 4,00 4,00
Mxed vitamins and minerals 2.00 2.00 2.00 2.00

Analysed chemical composition :

Dry matter 88,83 88.89 88.95 89.02
Organic matter 94,04 90,97 93,91 03,84
Crude protein 8.01 9% 10,63 12.24
Crude fibre 368 a.54 3.48 3.0
Ether extract 0.78 0.76 0.75 0.74
Ash 5.96 6.08 6.09 6.16
Nitrogen free extract 81,57 80.25 78.85 77.4
Gross energy (kcal/kg) 3,895 3,856 3,834 3,808

Turnzaziamnnaassliswsladuss 2 ada 160 830 W UAD 1430 W,
o Innlnleléduemsiu  wasewmneveiadaf (ad lib)  Findufin
soyn  Utmemflemulaluenissin  wdsvnldaalalun s fudalinguiu
pranesesludniwan 2 dleav mmsfeiwinleluan soo w. rewfilawld
Fuewnaihaanmn 2 flav swasuimumszesanmeaes 8 §lev

PILEunTINAasLULUgNnaen (Completely randomized design @ CRD)
Wle  wnaans < ngue oz 4 91 Wesisvidoyafae?® Analysis of variance (ANOVA)
Lz ZnuAnun o neenatanantifaae%  Duncan's new multiple range test (Steel
and Terne, 1981).
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nmrexa 2 §ai e s w neun e enedinEugnssosian
NINARDY 136 TU 2 UKHATINANBILAS TN IS Ran TINese R Y AL AR UM INAGe
2

minaaasd 4 - nrsfineIdnEaE LAz IWIB 3TN lanasns Alpsf iz nd
\Wnuemen nlaSufszfulilsfn o5 wediaud  vmwnudiIneluszdusing A lu
NMINAKOIR 3 INNAYBINTIANUAYEINLULSING (Auswilm, 2525) Tmonfimisvine
AvnessssuBnaiuiulunIneaedft 2 wer 3

WANISNAADILAZ IS

nsnaasai 1 nnfinmdnwasuaziawliznouseslamieeg g seannlsSuwile
wilifliluemsle

WRN I e IAmanfLantfia s bznaussslnmusei1e o lunnleSu e
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vinus s izvinanfuensliiuininla®ullsfusanganntie 9406
wWedimwd  wallibAnfuriviog@ing 1476 wedlrwdiiniu  wemenfgsisyney
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Table 2 Feed and chemical composition of maize substituted by mixed ground
cassava chip and EFP "L" at different levels (% DM).

Items (%) Level of maize substituted by mixed
ground cassava chip and EFP "L" (%)

0 50 75 100
Mixed ground cassava chip
and EFP "L" at 9.5% protein 0 2 63 84
Maize 84 4 21 0
Peanut meal 8 i 3 a
Soybean meal 4 4 4 4
Molasses 2 2 2 2
Mxed vitamins minerals 2 2 2 2
Analysed chemical composition :
Dry matter .78 83.28 86.53 88.79
Organic matter 96.30 94,98 9473 93,66
Crude protein - 14.96 14.79 14.70 14,61
Crude fibre a3 420 4.38 4.56
Ether extract 443 276 1,92 1.08
Ash 3.70 5.02 5.67 6.34
Nitrogen free extract 73.08 73.23 73.33 73.41
Gross energy (kcal/kg) 4,451 4,066 4,035 3,937

oyl 7025 ledind war 7705 wedirud mmdadu  AeiuTsonsnanaliandauez-
neuvnaefiganingmsnnladuliun  osdssnoululmadlilslsfn  (NPN) wrfif
Lstwflurissaiugalznounguinwemunas  uazervszegludnsanfigannidenBn
Wouduunssses NPN 8w iw gudo ulwdn  adwssiilvinasstiueninlasulilaiu
owmdnifivabes wvzfiguimemaussivbiloniundninniundses NPN
81 fifllawaz NPN witRosenadies.
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Table 3. Chemical analysis of EFP “L" and rice straw (% DM).

ltems (%) &P Rice straw
Dry matter 93.34 85.38
Organic matter 91,30 81.71
Crude protein 94.06 436
True protein 14,76 -
Crude fibre 1.35 41.43
Ether extract 2.88 1.50
Ash 8.70 18.23
Nitrogen free extract - 3439
Salt 0.60 -
Gross energy (kcal/kg) 2,542 4,042

fnwaenanionweesninla®mbznntls lhun  nffemmnitfonn
peewdusnonnlé  (Hygroscopic)  milvininlafussfudamuiuneuudondann
diuliwszesamwon moldenwdfinondugs  Tudmeoetdnainmnlaululadu
iR arssdulilnfuds  wssddusaduieusisssdssnnsuniviesBunnion
wilfliiludwnanesse mrifed ol iAslimsovnaamldod et agninda
fivlAR  wazilosiunsiBornathznsfieryszifinduls.

minaansit 2 i slEidiedonmnnletufisriu T fusng q i
wemslafinililefiuemsldgons  wanmamnsesd 2 wemdldlumaedl o

ueeoIn s liTuinUsvd aduuenauninla8ufssfulisftu 85 9.0, 1.0 ues
125 Weitrwiidwemale dsngi fszdulibfu os wledioud Suuwalinilannses
winemitwuszemalaesan  (Total feed) ligage  Tnvozfutnmnisfiveinns
duszaniooss  widBmnatue s fadueansfueds et ues
WeRynonBafnunnlatufilanassmeunuurszngaillédy  thongin Telédunin
To8ulilam 7e, 228, 20 wsy 200 niwiwiu  ewddy  Faumofwaoiiy
Wannwenlufiolulrawld 21, 27, 27 wer 7 ndwdaAu mwddu ussfnuelin
127, 173, 179 unz 180 wnAwAT 1 nn. maindiu Senilimonsonaalaan Wanm
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Table « Feed intake (as DM, % BW), organic matter and crude protein intake
of cattle fed mixed ground cassava chip and EFP "L" at different
levels of protein (% DM).

Items Mxed ground cassava chip and EFP "L"
% Crude protein
8.0 9.5 11.0 12.5

Feed intake (kg/hvd) ;
Concentrate diet 2.91 3,01 2.51 2.16

Rice straw 1.60 1.54 1.68 212

Total feed 4,51 456 419 4.28
Feed intake (as %BW)

Concentrate diet 1.79 1.94 1.68 1.44

Rice straw 1.0 1.0P 1.1 144

Total feed 2.80 2.97 2.80 2.88
Feed intake of organic matter (kg/hvd)

Concentrate diet 2.74 2.83 236 2.03

Rice straw 1.31 1.26 137 1.73

Total feed 4.05 4.09 373 3.76
Feed intake of crude protein (g/tvd)

Concentrate diet 233 283 2r2 264

Rice straw 70 67 73 92

Total feed 03 350 345 356
Gross energy intake (kcal/h/d)

Concentrate diet 11,325 11,603 9,624 8,215

Rice straw 6,447 6,234 6,770 8,558

Total feed 12,772 17,837 16,394 16,773

Values in the same row wath different superscripis are different at (P<o.os).
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NH-N #Afogluninladufiumegluomsvsiduiaiinnmnsfivemmdu Tnnlu
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Table s Feed intake (as DM, %BW) organic matter and crude protein intake
of cattle fed maize substituted by mixed ground cassava chip and
EFP "L" at 9.5% protein at different levels for 136 days (% DM).

Items

Level of maize substituted by mixed
ground cassava chip and EFP "L" ( % DM)

0 50 75 100

Feed iritake (kgthd)

Concentrate diet 2.51® 3.7 3.4 3507

Rice straw 1.98 245 2.46 2.38

Total feed 449 6,28 5.85° 5.88°
Concentrate : rice straw 544 61:3 50 41 60 : 40
Feed intake (as %BW)

Concentrate diet 1150 1507 148 1,472

Rice straw 0,96 0.98 103 1.01

Total feed 2.11® 2.4 2.467 2.48°
Feed intake of organic matter (kg/h/d)

Concentrate diet 2.4 3.587 3.267 3z

Rice straw 1.62 2.01 1.96 1.94

Total feed 4.04¢ 5,507 5219 521
Feed intake of crude protein (g/hid)

Concentrate diet a7sP 5583 5069 5114

Rice straw 74 94 0 89

Total feed 4P 652 5067 6007
Gross energy intake (kcalihvd)

Concentrate diet 11,172 15,39 13,245 13,750

Rice straw 8,002 9,963 9,720 9,619

Total feed 19,1757 25,30 23,065%€ z3,378%

Values in the same row with different superscripts are different at P<oes (ab) and P<o.cr (de).

171



nalinniafw Al sseaiwdons vaslwe mnln

Table 6. Average daly gain, feed efficiency ratio and cost per gain in maize
substituted by mixed ground cassava chip and EFP "L" at 95%
crude protein at different levels and fed to the expenmental cattle

for 135 days.
Items Level of maize substituted by mixed
ground cassava chip and EFP "L" (% DM)
0 50 75 100
Initial weight (kg) 178.75 202.50 187.50 192.00
Finishing weight (kg) 254,000 31279 292,50 294,007
Average daily gain (g/vd) o8 CRk 7R 751
Feed efficiency ratio
Concentrate diet 4.53 468 4.30 467
Rice straw 3.91 3.04 3.12 3.20
Total feed 8.44 7.72 7.42 7.87
Price of feed (Bahtkg)'
Concentrate diet 4,50 4.15 3.97 3.79
Rice straw 0.70 0.70 0,70 0.70
Cost per gain (Baht/kg)
Concentrate diet 2037 19.40 17,66 17.70
Rice straw 259 213 2,18 2.24
Total feed 22.96 21.53 19.84 19.94

Values in the same row with different superscripts are different at P<oos
' Feeding price of teedstuff at Amphur Moung, Chiang Mai on 15 October, 19914 March, 982
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Table 7. Carcass yield and whole sale cut in maize substituted by mixed
ground cassava chip and EFP "L" at 9.5% crude protein at different

levels.
ltems Level of maize substituted by mixed
ground cassava chip and EFP "L" (% DM)
0 50 75 100
Live wéighl (kg) 245.31 301.66 284,16 280.45
Hot carcass weight (kg) 141,50 175.50 161.75 16275
Chilled carcass weight (kg) 138.38 172.13 158,25 160,00
Dressing percentage 56.41 57.06 55.60 57.05
Loin eye area (cnv) 7.2 50.88 53.00 57.75
Back fat thickness (inch) 0.10 0.21 0.21 0.15
Fore quarter (%)
Chuck 23,06 23.10 23,61 2.5
Rib 6.81 6.88 6.88 6.67
Plate 7.63 7.88 8.07 8.08
Brisket 6.35 6.31 6.2 6.43
Fore shank 7.35 7.41 7.18 7.83
Hind quarter (%)
Round 229 21.90 2.5 279
Short loin 7.37 7.22 £.88 6.84
Sirloin B.44 6.2 6.67 6.37
Flank 435 4.49 483 4.48
Kidney fat 4.00® 5819 3.85° &7108

Values in the same row with different superscripts are different at P<o.os (ab) and P<0.01 (de)
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FROZEN EMBRYO TRANSFERRING AND
PREGNANCY RATE IN DAIRY CATTLE

! !

Samphan Singhajan ', Jureerat Uamvithayakarn and
Kalaya  Mitphibhoon !
ABSTRACTS : The report on the pregnancy rate of frozen-thawed bovine embryos in

94 heads of recipient was 52.1% There was a higher survival rate of cryopreserved embryos
in a group of heiler compared to cows (72.9 VS 38.6). The success rale of transferring
embryos In Morula stage was higher than Blastocyst and Expanded Blastocyst respectively
(64,7, 50.0 and 31.2)

unfiatia . vinnmisdhnfgnuniudeusstrrnsBadaindluloug dmou o # wudn g
Snmfefvinsfamun  21% Tnofifimsmatedaviodlungadadufa dulnewiudloaatninon
gnimgulnivtadunlaiuguon (720 VS 6 waswuitdadewszoe Morula S8a3nrafeds
vinsfinivzor Blastocyst uar Expanded Blastocyst (647, 00 w8y 31.2) mnédy.

)

muteufimainuefl, Aumemzh, funelos, Yminnes® 1200
" Patumthani Artificial Insemination Research Center, Bang-ga-dee, Muang District, Pratumtani 12000,
Thaiaind.
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aramsameslulad@idy mnmeawissbiudlediudindamuandsvinesy
2 Wow  §maamanaawin tufinnafedevios (Wlnufinudesinafedavissiule
mauszualn,

WANITNAADILLAZ IS

wan i wsnfsoueniuinuazdnsnfndoiodlulaun  yindseuusuds
Havan 54 #a wuadwizer Morula A7mam 34 fiasew Blastocyst 1uM 44 #700%
war Expanded Blastocyst §mau 16 fiataw  mumaf 1

wuifdmsedariedludfufidulnoawugloaslemingSougoninfiady
wilngnumiuglonaleindi®ou (729 vs 386  unsuedimwinisfedavissnindasen
szpr Morula gegmdlefinutszn:  Blastocyst usr Expanded Blastocyst 1enf
NS Andovins 647, 50.0 WAz 312 mINAIRY (A31efl 2).

spUnsyinnIn e ndsous R iuielulemuazunlnfonne 9 9

fmmafedavisronne  52.1% udrlansulufsiowelwlsifsufy Renard et al.
(1983) L mamuanIfedavinsninmsioranfaseuetuds 468 LlediTud.
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Table 1 Number and quality of embryos.

Quality Number

Morula 1 3
2 2

3 1

Total 34

Blastocyst 1 41
2 3

Total 44

Expanded Blastocyst 1 7
2 9

Total 16

Tnseutavan s Aadew

nnfumeuludnyousuds  Sulhwnefdgie  (RemsneAuiining
g maNugnssngal IElA e im0 wenyindifnseninlunsoudie ussszaan
Aontsnunlinszunded  inefindlladuwasfusiwosnou Whittingham et al.
(1972)  swemenuidsunniodndseswsuisluymaduswsnlulen . Wimuat
and Rowson (1673) lsismnaunamindslunsiodndaseuusuddluln  1adnwmm
mafialunsusudsfisoonduden o sullmniul  mssen¥mensiaseudinnauaunt
whiuinfdesgeiunifidam 0 wwan  (Mapletoft, 1987) wudn Bmnisfndarviedlw
nutodinfiasenesudofisnie 50 % vesdmnrifindaissninnsinodinAasewuan
Inefndudmnifedaionbznm  ©50 % atelifnudassfionsdanunainnion
i Fesiduegiuiivionsimbznslunmamnisiodnessseis.
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Table 2 Pregnancy diagnosis of the dairy cows.

Transferred Pregnant Non  Transferred Pregnant Non

pregnant pregnant
Morula 1 19 15 3 2 5 7
2 - 2 0 2
3 1 0 - -
Blastocyst 1 12 8 4 % 1 18
X 2 - 3 3 0
Expanded Blastocyst 1 1 0 1 6 2 4
2 Bl - 58 2 5 1 4
Total k] 27 10 57 2 35
% Pragnarcy rate of heilers 729%
% Pregnancy rate of cows 3a6%
% Pregnancy rate of monda 64! %
% Pregnancy rate of blastocyst 50.0%
% Pregnancy rate of expaned blastocyst 312 %
= v _
IGEFRANGE

Jillella, D. (1982). A monograph in embryo transfer technology and its application in
developing countries. America’s Development Foundation, Washington, D.C. Alexandria,
VA

Lindner, G N, and Wright, RW.Jr (1383). Bovine embryo morphology and evaluation
Theriogenology 2¢ : «07-416.

Mapletoft, RJ. (w987). The technology of embryo transfer. In = International Embryo
Movement Proceeding of a Symposium Montreal. p. 2-38

Niemann, H. (w85) Sensitivity of pig morulae to DMSO/PVP or glycerol treatment and
cooling to 10" ¢. Theriogenology 23. 213,

Renard, J.P., Y. Leymarie, P. and Plat, J.C (1983) Sucrose dilution ; A technique for
field transfer of bovine embryo frozen in the straw. Theriogenology 19 @ 145
Whittingham, D.G,, Leibo, S.P. and Mazur, P. (1972). Survival of mouse embryos to -9

and -268° C. Science 178 @ a11- 414
Wilmut, | and Rowson, LEA (1s73). Experiments on the low-lemperature preservation of
cow embryos. Vet. Rec, 92: 686,
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msunszAudanalanugus v lulnfiufoveunyains
wdsvuuiigalaulsee s luunudauazmafianaudivy

My waNtAuiuns 1, Wir  essoRda 2 uar gay  Yugwisw C

UPGRADE BRAHMAN CATTLE BREED IN NATIVE

COWS OF HIGHLAND SMALL FARMS THROUGH

HORMONAL OESTRUS SYNCHRONIZATION AND
ARTIFICIAL INSEMINATION TECHNIQUES

Petai Pongpiachan ' , Peera Atthapinit 2 and Udom Changsuphan ?

ABSTRACT : This study aimed at upgrading native cattle, belonged to small farm
holders in highland agricultural area, northern Thailand Two methods of oeslrus
synchronization were used = (1) SMB consisting of a polymer filled with 3 mg progesiogen,
SCziw09, for implantation under the skin at one ear and Intramuscular (rm) injection of 3 mg
SC2wo plus 5 mg beta-estradiol 17-valerate (2) SMP is a combination of a silicone rubber
tube filled with 18 mg progesterone (Ps) for insertion subcutaneously at one ear and
Im injection o 3 mg Ps plus 5 my beta-estradiol 1r-valerate. Both groups were received
“0 1Lu PMSG/cow, The resulls indicate that (1) Oestrus has been successiully
synchronized in cattle from village farms (2) Pregnancy rate of SMB and SMP groups were
67 and 3% respectively (3) In SMP group, = % were diagnosed as suspecled
pregnancy which need conlirmation later

1

aelndesmoend socimemmand, wwinmdm®odlv,  foolw 500

' Department of Animal Science, Faculty of Agriculture, Chiang Mai Univarsity, Chiang Mai, om0,
Thailand,

foowiTonasmnfioy, dvadafen, ousvaouda, funeles Solvs o

" Insemination Research Center, Department of Livestock Developmen!, Huay-Kaew Road, Muang

Drstrict, Chiang Mai. swoo
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unfnte  : navnasendalif e hsmnfan faiugraanesslaiuguiviin g $ellde ity
Wwulsganini M lugolnfutosnainuminsoionuufigs  Tnoliseilungudn  (Oestrus
synchronization) wazmafennsmafondiosinSaletugurirawidu  Tnolfooiluuguin 2 1880
() SMB #a ®ulnsiun 0 (SYNCROMATE B) lugtluvislwfiued (Polymer) #Afmedlaulifs-
oo Teiau (Progestogen) %o SC2i00s 3 an, HauiléiRands maufunmalia 3 wn. SC21008 uas
5 wn. beta-estradiol valerate sofilav@mdnduats (2 SMP sedluulusalnonflife
Tusivmmedlan (Progesterone, P4 18w 18 wn. ylunaoae s®8lnu (Silicone rubber) nIu
Munmtle 2 wun Wsomnsdlin wes 5 wnbeta-estradiol 7-valerate sieds  Imfsmmangulédu
n8n  Pregnant Mare Serum Gonadotropin (PMSG) tinéw 40 iu Iwiunouseilau
Iﬂmulqmmamamaummw aunsonugunudneoslaluviiwsaneranioiepunfigs
WA wonmsmnfioawudn  ngy SMB uer SMP finvmowhedsar 67 uar 193 ewddu
wonvirfiluwngy SMP Gl 30 cWndinwifinrveedaving.

Ul

Wl 2s¢ dsmnalneflmbzann 6 dwdy  wazyinmaelodnaifnse-
vinsln sewanafl 2swesae Udmuvindu 26 wlediswd  (Food and  Agriculiure
Organization of the United Nation, FAO, 19%) usziens: %0 wealszanslnegiu
favoanwriniiouen  (Busees, 2584 Onmbszanainisdn pwdsandislndniu
naSlanliisinmenineg ssos2sm (liobizano 8 unwdvd  TnofidmRadons:
208 (ammnlenszfe, 2s9)  Heffimnnen Mhnmnnitlantlovesaulnetszann
38 nn/ewd. Teflwsieslne (Bos indicus) ¥mituln mmdnfiwinanlizann 200
350 nn. Rwdny, Anstuen was pemendl, 25%)  uwoeAuwilnusmiduSelafnfl
windanbizana a0 nn. (eestanann, 2534)  Aeiu nomsniwszvaalenug
vrviluiulnfudosto i imttsluns Rainoawnaugnasun sy iguiulnees
Tefwiflns.

Viamannflononuwilisnan 72 wedirndeesfiufiidufgs  ud

253 mawflosewuulimbszine 573, 767 i Dwmindalleey 6 tuszao 223 nn.
(Falvey, 1383lnn $azBmzne  warSasBosens, 2534).
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nmsnizAudonlnisgur vidulnfu Seesanemnnodeouufiglngl o {lnsdnuazineauma s

gamnsdosleseansninspteorawing ssnesesunelmingd - nsld
nfianmn Aoafadumesenniantls  wazifesnsesanunin s i Ane
Wow  Seinsldinefientanudedaneeilan  (Oestrus synchronization) naulufian
Welvlnududawionfufieenas ¢ #2  sndundslunasmimwesamifinm
Wonw  nnudnluladuguostn (Angus), epivein (Hereford), usz weoineeiw
(Shorthorn) Wiltbank and Kasson (1968) ldmeslanlilsisalmen (Progestogen)
¥fn tealpha-17 dihydroxyprogesterone acetophenonide (DHPA) Inelyi 2 %8s
a0 un.DHPA/ % wmdlue s vle 75 un DHPAY/ M azsolwihinig (Sesame
oil) rewwmiluemridu (Concentrate) YomeatEluleafultnretin o T uszluiud 2
wpamIneses & s wn. Estradiol valeratea wsihingiimilv  DHPA Tne%®
WY lnees 95 Ledirndveslaneses  ussflenmufismislnummanghnisunT
Wideld 2 B 20 v weslelundn 2 wediewd  @oungufisan DHPA ‘u
AHIITERKENE T Iauamanginssuntauiude 77 wediewd wasweaufe 59 aledirud
wonynfl Wishart and Young (1974) 1#l#likiealasnsfin 17-alpha-acetoxy-11-beta-
methyl-1e-nor-preg-s-ene-20dione (SC21009 w3o Norgestomet, GD. Searle & Co)
nasosfulavugwiifon (Friesian) wazwdiSou x tosivein Iaon1stin 02 un. SC21009
azatlwiniine 2 ws. #9 Benzyl alcohol 1o weiiwwd  ImeSmudiandsisionniu
win 21 4 vlolls a0 an. SCziom0 Ayluasinfued (Polymer) vihwdn 0125 nin
wwe 3x 8 3 WliRmilafluy Inngufilsldlunfinmitie so un. Oestradiol valerate
usz 3 aun. SCz1000 Aszsrluiiivg § Benzyl alcohol 10 wediewed Tnpialuam
Indfnsunsieneilswinliluy i o niseuseiluweansinluy  Teviones
nanfinaenlaonflon o fin  nanfideeilanfsasaainaddudn 17,8464 (SD) W
wWosiruinnmfngegadonmnfomisnouonilon 4w ussronndsfl 2 ubn 2
. Ao ambingiweaie 652 ulsdiawd Tuwinuesdinafin Wiltbank and Gonzalez-
Padilla (1975) wimsgudndan SC2i000 mn3Bi19du ey insnegeufiuninees
INEMINT WU 4 W 7 nanesesfidmsnrinedelidnsnnnguniuny Bn 3 u 7
nsnessafidesnTsnsAnioninasnun R oo hugadn  1Afinm
nszAunIMuIesdaly (Ovaries) Bnnianfls Chupin, Pelot and  Thimonier (1975)
ilvieedluu Pregnant Mare Serum Gonadotropin (PMSG) s iuda  #Aun%8n
vnndaluinfineuseslinabianginlédnafngn (Calving rate) ousz 3 lwlszinelng
Jwwne (2534 ny) WWlEmeilosulas-m 0 lunsgude  wsxlin PMSG s00-600 iU/
#a  laemessatiulouunioniefism  wuaudeld 95100 wledirud.

srhizaoriuntinaansndofiAouAuBanladugus idulugslafulo e
inmmesmneoonunfigs  Indlsmefenadnsanoeilunliusivdaivuaznisnmnfin,
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- ginsniuaziinmisnaans

dainaane @ Wilefufes usefuflos x usvits lumiwessnemsnisten
vufigs twliledon  Aebwnelalinns  fowdmodlvl Swaw 20 i ululed
orfisomIvinusavgisranmaawineesfigs  Tnofieuladnlunowd  udasoun
niulueesin Temesoalsznoudaolnfufiosdall o 2, w198 wn o #a sz Awdles
X UTIANW 12 #),

msdams - Hinsesawisslalumiugnda  Taonvandsunaamin (Rectum)
Infliivioannita  segniwilidudminases  Tnolidnfleinmnimnaiiaseesdslee:
Wwonndls  drowegnlnyniofinsnaezs 338 ndnesii®u (Teramycin) #ievh
1 Bmiludim a0 ne/in Salamfiwu flthzneusian w8 5o oo i, K, 10 000 i, B 10
Lo, i, 150w, 10y 15 un. ez 8 25 un/us. Semsfifie Injectavit (VIRBAC) #im3n
i 10 s Fohwinlemniadanndedlwiy (Ruddweigh KMt SYSTEM 1200,
Ruddweigh Australia Pty. Ltd.).

MinAaod : wudleannsoseenidu 2 ngu q 8z 15 Mo nguaIn andeRaonTIEl
soiluntules<am 0 (siolufi3undngn SMB) 1azneusanunsinfiaeifil SCzic0e 3
wnfuns  Hadilifomiteflluy wionfuduliaoaszswfil SC21009 1.5 wn. usy beta-
estradiol 7-valerate 25 wnAhIM 1 wn. 2 wa/Ae InoSedindnfivalug  simin
9 W aowursmeiliwesn  AinvamafioudaninovinnelaWugurivsviiinaomis
nnowseilanwliuds 48 unz 72 W (U 1) ngufimes (eluUd3endngn SMP)
whinmsvnuviseedluwdvanliinsfize Yann88Tan (Sili-cone rubber) (Dzuik and Cook,
1966) FalfFunamenninzvivan Dr. K Taya, Laboratory of Veterinary Physiology,
Tokyo University of Agriculture and Technology, Fuchu, Tokyo 183, Japan
hhstwlnandlife Tihismeeilan  (Progesterone, P4) usylunasnots¥ilaumion
Wizam 3x 18 N, vwaewssy 18 an/maen  [noladldRamleAluyiawdisatudy
nguuIn wiswfiudtnmsneaefi® Ps 15 un. uay betaestradiol -valerate 2.5 wn./
Wl tae 2 wea TaoBmdndwAalve snts o m oowuriesesTuuoen
nTnmiAoudanigovinwelewugurivsvidunewdon oouseilaniluds @ wes
72 9. awlnadutungauusn onozBenlavnda 10 ueia e @ W, uas 24 du
wiawen  [eufl  Ethyl-enediamine-tetra-acetic acid (EDTA) 2 anASen 1 aa.
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START

© (1) Implant 3 mg SCa1000 in polymer subcutaneously in the ear and intramus-

cular injection of 3.0 mg SCa21009 plus 50 Mg Beta-estradiol 17-valerate
or
Implant 1 mg progesterone in silicone rubber capiliary subcutaneously in
the ear and intramuscular injection of a0 mg progesterone plus 50 Mg
Beta-estradiol 17-valerate in sesame oil.
(2) Collect blood sanmple from jugular vein
(3) Disinject uterus by infusion of 3.33 g Teramycin/ | water at %0 mi/cow

. (1) The implants were removed

(2) Intramuscular injection of 0,000 Lu. vitamin A, 100,000 i.U. vitamn D,, 100
iu. vitamn E, 2.5 mg vitamin B,, 15w iu. vitamin B, 15 mg vitamn K and
25 mg vitemin C per cow.

(3) Collect blood sample from jugular vein

(4) All cows were intramuscularly injected with & i.u. Pregnant Mare Serum
Gonadotropin (PMSG)

After 48 h. implants removal : The cows were first artificially inseminated.

After 72 h. implants removal @ The cows were secondly artificial inseminated

Figure

Collect blood sampie at 24 d after implants revoval

END

i Depicted the protocol of oestrous synchronization and artificial
insemination of cattle in village farms.
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suuumsiluda - Tevnazununtisousuesvssfinungn (Uterine horn condition

score, UHCS) Inemindwiumans gnaudsfinmestinuegn winufufifinisndinouan,
AN, WAENTILNF 8 ve I Na 7 lueslAn (Follicle) ulusawilizney  dmeu
owosflvinzuun  unwin (Gamma) weldlvi (i (Beta).

AZUUUANNANY TRV 1ML (Body condition score, BCS) : deys
filznounsinsusmbiznevdian @ o fioumoedafueg, wWisufousin
Fuflefadidums  (Puberty), anwdaumey, s wewitgwdslidwelvinzunuin,
usza ksl Tndlvinzusunin 1 8 o

NISATIAITAINDY : Tenadmazhivees Pe Tunwsminlngtsalatuyuluuomy
(Radioimmunoassay, RIA) (wasiAedund uazefmfasons, 251) mfildluns
Ywnnmafainsfio 0001 wilundume. Bediladevies, o209 wlundwan. Seamede
TvzAevies war 10 wilundnan. $wluBeindevies.

AN NAADILLAZ 15D

vmtnd ¢ Tewugfusioanaly, R wesfiwlns xus il Siwindauele
206.2412.6, 209.8413.7 LAY 209.3+49.6 nN. (+SE) mndfy amuuensaflaflufndgnmontin
(P>05)  efilailwhwindanouson uBoufnulnfidosfunhwineolafwSoataly
(226 nn.) (Charan, 1984, 8198slny Fansaimh, 253),

TUUUANINANYTNYEIsT 1My (Body condition score, BCS) : s BCS
woalnfwlnavialy, NN, Wos A ng X UTvisTu 60 2.840.4, 28403, URE 2.740.2
AzUMU (+SE) mdfiu auanenslaifisiodofigmantint  (Psos)  flodins eyl
voslneglwziunoudiof.

HadamsAudA  © A1 UHCS woslengs SMB uaz SMP it fio fl 4 . ni
manewsoilnflnlvinsusmiduwenusin 60 wedirud woziudn o wedirud  vyimiu
nzunnszanauyiulugaluef 72 unun  wamiudndeusr 133 war 867 MNEIAU
niamseaslen (Mucus) sonyin Vulva failuensiludeediwiloveslangy SMB
fSinunulefifienlvmnnningy SMP (83 vs 20%) (UA 3)  witwaulnfidy
Wenludaluef 78 Liuensiafu Rens Vulva sinns¥enguliiiuge (Pale), vy (Pink),
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Percentage

%(a)
80

60|

40
Uterine condition score, UHCS
B svs SMP
UHCS after wihtdrawal of SMB or SMP 48 hr

Percenta
00 ge
B)
80
60
40
20
L A N
' GAMMA y
SMB | 133 {
SMP 133 ] 887
Uterine condition score, UHCS
B sve 00 swe

UHCS after withdrawal of SMB or SMP 72 hr

Figure 2. Depicted responses of uterine hom of cows after 48 (A) and 72
(B) h ot implants removal
(UHCS = Wterine horn condition score ; SMB = Syncro-Mate B |
SMP = Syncro-Mate P ; Gamma = good ;| Beta = fain).
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Percentage

(A)

80

so’

40

20|
: ——
. —

SMB ! 53.3
ool 15 ok

Mucus secretion
B sus SMP
Mucus secretion after withdrawal of SMB or SMP 48 hr

A Percentage
{ 1
; (B)
80!
ool
40
20 '
l\ ')
ol [
- Yes
SMB | 13.3
SMP | 13.3

Mucus secretion

B svs (N sme
Mucus secretion after withdrawal of SMB or SMP 72 hr

Figure 3. Percentage of cows exhibited mucus secretion 48 (A) and 72
(B) h after implants withdrawal
(SMB = SyncroMate B ; SMP = Syncro-Mate P).
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" Percentage
1 |
(A)

80

80

40

20

0

Pale ~ Pink -
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SMP | 333 33.3 7
Vulva colour
B svs (U0 sme

Vulva colour after withdrawal of SMB or SMP 48 hr

oo PErOENtage

80
60

40

|3

Vulva cblour
. svs SMP
Vulva colour after wihtdrawal of SMB or SMP 72 hr

Figure 4 Colours of valva of cows after 4 (A) and 72 (B) h implants removal
(SMB = Syrcro-Mate B ; SMP = Syncro-Mate P)
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Table 1. Plasma concentration of progesterone and pregnancy diagnosis of
cows oestrus synchronized by Syncro-Mate B and Syncro-Mate P.

Syncro-Mate B Syncro-Mate P

Cow no. Pa' (ng/ml) Pregnancy forecast Cow no. Pa (ng/ml) Pregnancy forecast

340012 0.01 NP 300004 0.02 NP
340010 0.01 NP 330008 0.02 NP
340008 . 0.02 NP 330003 0.3 NP
340002 0,02 NP 330004 0.06 NP
340005 0,02 NP 330002 0.10 NP
300007 0.02 NP 280011 0.10 NP
340016 0.08 NP 330001 .11 NP
340007 0.00 NP 330006 0.15 SP
310003 0.03 NP 330000 0.18 SP
340001 0.04 NP 300002 0.2 SP
340020 0.05 NP 330003 0.26 SP
300005 0.05 NP 330010 0.%0 SP
330012 0.0 NP 330005 1.2 P

310004 0.9 NP 310002 3.20 P

320001 4.60 P 320007 4,60 P

‘Pe = progesterone

NP = nonpregnant | P = pregnant | SP = suspected pregnant

uszuny (Red) naw SMB fiwmlafifl Vulva 8umsainniingy SMP (s38 vs 333%)
Tndaluafl 48 mrmuensnafiionadunumiludaluf 76 (333 vs 333%) (UA 4).

HAMSATINNDY  (mefl 1) Usmgilalungn SMB #avins 1 &3 (sued 320001)
Tusnizfingn SMP filadiavios 3 &7 (Wued 33005, 31002, uas 3007) Fwiuued 220007
vinns e sissfunedlian P luwanmiwuailelidavinoieumanesostuds  ue
nannidwnrsdavieslusseraanmsndsmnsligansonasmeuld  $afledavins
Tungn SMP 2 #a weilungy SMP SlaBn 5 Mafleglusoaedoinvzdavios  eveqy
Winanuinfest SMB usz SMP filiflledaviesionss 67 uss B3 mudfy
wezngy SMP Nlpfisedoiscfoviosioos: 2.3 Fofossennmawanall yinnmnaee
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mapmsFudeninmiudus idulnfwtesvasnemn ssousfigsindlizeihanufncasinafasms o

ffinnudndnoeildsiuanfimnzainiunasmafiovewenisin %
ArsfnE s fomnsminiuynsnmnfionesadangy SMB uszngy  SMP it
Tomawisly wazmasfinnuBoufinuiulsunduiao on woedwsnndnouseilin
@ $luy wasedofises s dalna iflwAw (Wishart and Young, 1974) wenwiniu
nslimeilan PMSG lunineassndefionlufinone (00 iu/a) (Seifoufivamees
Chupin et al. (1575) F9l§ PMSG so0 iu/is hznsgavinn iResasdunaniziu
nannlylulafignasdn e1viilddaoniiliseslan Gonadotropin Releasing Hormone
(GnRH) fifigmslasanine  pGlu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH,  Sai11
ndnanflelusziy 100 Wilmandaia Tudaluefl 28 B9 20 wisnonseiluunudn Wi
nrsumafuanianntiu 8 B 26§l wlddnnnauieddn (Mauer, Webel and
Brown, 19/5).

LONA1591994

$isBmrne, yuoty. ust $acBazne, ygdon. (2s4). nmwasnnednduufigs (rewfl 1),
aeniemefls  14(4) ; 2535,

wasRodurd, owmip. war  sfeRenens, Yefd.  (2539), bz Ansa wmn s RUWNKS
analmalnoBoflotnluwoms.  ameninee 1) @ 2140,

Punons, ofn.  (2m4).  nvesnmdpsledsivmiunemnisones. aneaiemts 149
18-27.

Tawone®, adesl (2003 nmamydnsusrudupadugleanadms. HunsRodaatunoying
wasWan L nasRugnysudndlwsinalng, 2123 woeniou 258, dlnaunnEnIINNT
MWouratf, nagnw. 11w

manlemsfe.  (253).  wwamaRasmmsdalanazOsluesuiasm ey iuscdonuunerif
auft 7. amemlanefs  13(8) : 2w,

Jawna, wasn. (2534 n)  adliendluugudedeTauusionluboon. Jann «4s) 6870,

Juune, we. (254 9). Suasoudfuuividiue eou 2 e A AlAgnan. 313003
o 446) : e367

mendanrn. (254 Sasnsattuuswiineg eow 2 msliewsAslilgnen. amem
Fww  gs1) ;24

Mndne, q¥ud, Anstuen, Slawl wes  oomeendl, outesd  (2552) fnwnen1en nALNUGYnY

Indwiodlve. 2 nomesdinees  22(s) @ 357373,
Chupin, D., Pelot, J. and Thimomer, J. (w75). The control of reproduction in the nursing cow with a
progestogen short-term treatment  Ann. Biol. Anm. Bioch. Biophys,  152) - 283271,

Dzuik, P.J. and Cook, B. (). Passage of steroids through silicone rubber. Endocrinology 78. 208-211
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Food and Agricultural Organization of the United Nation (12 Stanstical profile of livestock
developmen! in asia-pacific region.  RAPA Publication 1221, Pa
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