y dy 4‘ L] A @ o 8 d' ar ¥ l:; QI.
Pamesmsidoegnsinuiesldud Sy Tafiasamdmey uaziiowy
regAanstamaImTenoudondmenndlaniusn sunszivery 3-4 dilad dewansznu
aeilszAnEnIMmMIKan uazerwneutipiiimsantlsz@ninmmsidomisvesgagns
L4
antumslfinlydanmseiy@ulatezdszninmmsldoms hldlavasiFmmasy
Tuemisgns wu amsifFusluemisgns MlmeiinsldamsifFnsluszdudinszdui
W veldilumsassqummeSaauTavaziualss@niamns 1ilse Tomiomnsves
qns adnlsia msldasdfFuelugnsendimaantalunandauazdawadefusTnn14
E ¥
anfuluilegliuil indnmsemsdaiwoonniunldmmasuluemsnnsssund
o A = sd & o o o S A
ayulns msadaveunnayu wsuozmisaund nsadunid niatusiningiunionieins
luTefin uazensunsilaivhmihifiSenimsluledn dudu msasingu lunguuesans
o 1 ¥ 1 o w & A A Py a v 4
Cdwnan Thud snfunensameddiegluayuInsuasiniounavatosiia  uazdnngqunile
1 A . J é pd b T ) o\
TRunnsadun3d Fedimsldluemisgagnsinnnd 20 T iedfnlzalsz@nFnmmswnia
¥
uazflosiunnudmlndluszuiumeduemisvesgns  Tasmwizludrmdmdn  dniu
[y 's a e 3 a!’ A P 1 ar P2
Saqilszasivssmsfinunitelunisdl Ao ivemdumauuazszaumslsluemsimangau
] v L d b 4
yosmssuluemsgnsiwIounin dafunung daiuazszumi iiudidy uaznsaila
¥ ¥
uiSn nIauandn niadaia uazsaniahduaiuld Taowimsdnuifediu 6 mmaasa
o ¢ ) o a = as
Mmsfine a auzinyasaal ninenssssunAtasdunadon uninedsusaas
& a s ade o da 19 3 o &
msfinunansanfislssiliviBinumsesngnindidgnlieglniniunenszmei
v 4 T
afannnung azszund uaziidy affsufeudniniuneuszsmensanuyiiafiiininda
o~ . 3 s a 1= ﬂ" 3 0’ @
weluFinsd msfinumanssiideuietsziiviSinamiesngnivesdunauniniuneuy
semondsninrau luemsgnsidadudie nsAnumassdiaudumsilszdud ey
1 b d ¥ 1 4 L4
Amnzauveniniuvenssmeariadena lRumiiunung iiluazszund thilfufa
#u luemsgasndmdiuy Taeldlsz@niamnsniyduTavazmsldalszTonives
o o A’u = . o a g P a ad
emsihud¥ia nisfinumanesdid dunsdssdiuduwaniminz auvesnsadunida
siiadenam ldudnsaflunsa nsauandn uaznsadnin lusmisgnsndanduy Tasly

a o a a a4 o o 4
tsz@niammsniady Tanagmsldlsy Tomlvesomadiudi®ia msdnumaassiivh



223040

dlunidszfiudadaiimunzay nmzszﬁumﬂa’s’iuqmsmmsﬁmmzﬁwm GRITT: Y
ViumeszmouazdunaNnIABUNIE luemsgnsndadniy Tasldalsz@niamms
'm?tgtﬁu‘lmmzmﬂ%’ﬂiﬂwﬁmmmﬂmﬂuﬁ"ﬁ;’a’ﬁ A manssitnn lunisdsediu
Fadmfimngay wazsedums ¥ lugasemnsfimineauues dauwmniiuneszmenns
daunaunsadunId wazthduaiuld Tuemmsgnsudanduy lasldlsz@ninmais
m‘%‘tysﬁnTmmzmﬁi’f'ﬂiziwﬁmmmﬂ1ssﬂué’a§5’a :
msﬂsxnawﬁ'n‘?iwu‘lmfﬁumuwg vhiuazszumi uaziiifuiadu fe Eugenol,
Menthol 1A% DL-Limonene tifuneuszmed Innnsafaesudanirlims i
asnlseneu %zﬁmﬁmmxﬂ?mmmmmsf‘hﬁ'ﬂ;ﬁs‘i‘lumf‘i'ﬂszﬂeunmnhﬁ’ﬁuﬁauszmqﬁ
aaasmhomemsi viemslazdiugunmyesemssay finaudmiumaceulugngns
wisnnnausfmiumenssmoiamusiadhdaody BIMISYAYAITNEUNTINT 1S
wsuidudmmauvesiwiunenssmoienmaiialy  daday 111 wffinams
asfilsznoundn wuhiivems Eugenol, Menthol 4@a2 DL-Limonene 1aofidSuaives
Eugenol 11A7iA3030431A8 DL-Limonene 1103 Menthol aswudaunaudand 1 lusya
11514 0.5% Lﬂuﬁﬁdammzﬂ?umﬁmmzﬁuﬁ"m%’um‘?u’lumm*sgnqmmimn gty
liRnndeieldiiszAninmassiu wasaamsliiniumenssmens TaomSusaudy
nmdun3d dmTunanisfnyidunauvesnsasunidimngau welfioTuluemisgn
gns Innsaflamnia nsauandn uaznsadain wuhnsadunsdneausiia ludasdon
1:1:1 Tusgduns 1 1% luemns dudasdwfimneaviigadmiuaduluemsqns uay
dlovhdnmeAnnzamaivimenszmeuaznsadunid idmndadaufimne oy uag
Wsnans 1§ fmmnzeay wuh msxﬁ?uﬁﬁdmwau%ﬁwammumnmuwg ALISUNY
tazAIu 861902 0.06 % uaznIAdu3E Mlszneudae naflanan niauanin uaznsad
a3n 881902 0.11% luszdums 19luemis 0.50% fidnsawlumsih luwennduasesy
Tuemsgrsndaenuld devinmisngasdaunen snduihduniuld wudh msesy
ﬁﬁdauwamfﬂunﬂmzmmmmqu azszuni uaziady ad19az 0.06% uaznsadun3d
ftlizneudae niaflaanan naauanfn uoznsadasa etas 0.11% lusedumsldluemns
0.50% Sudaohdun sl Tusedu 0.1% fifnonmitgalumai hifaudueseduly
amsgnsndmdnyld
apil1dh msaSulusmsgagnandwugasiimunzay Usznoudas Hriumen
sMoIAMUNg aeszunil unzRadu 861z 0.06% uaznsadun3s Mlszneudas nsail
wfn n3nuaRin uaznsadada etieaz 0.11% Hduauld Tusedy 0.1% luszdums 14

dauneuluemrsgnsvdmeu 0.6% 3o 6 flaniudestms 1 fu



Abstract 2 2 3 0 4 0

A post-weaning lag characterized by poor growth, and often by scouring is usually
observed from the ﬁrst week after weaning to 3-4 wk old pigs. This post-weaning lag phase has a
lasting detrimental effect on performance and may be related to reduction in feed utilization
efficiency. Improvement of post-weaning growth rate and efficiency of feed utilizaﬁon have been
achieved by supplementing starter diets with some feed additives such as antibiotics. In animal
feed, antibiotics have been used as growth promoter for pig production by adding to the dict at a
sub therapeutic level in order to improve growth rate and efficiency of feed utilization. However,
the antibiotics used can be transmitted to human through residues in pork products. Presently, the
nutritionists try to apply feed additives derived from natural ingredients such as herbs, crude
extracts from herbs or spices, organics acids, microbial products or probiotics and some
ingredients functioning as prebiotics. Two of these groups are essential oils, which are found in
many plants like spices and herbs, and organic acids have been used for more than 20 years in
piglet feed to improve their performance and prevent certain digestive problems, especially in the
post-weaning period. The main objective of this study was to find a suitable mixture and an
appropriate inclusion level in the diet of a feed additive prepared form clove oil, mint oil, orange
peel oil, fumaric acid, lactic acid, citric acid and wood vinegar. Six experiments were conducted
at the Faculty of Agriculture, Natural Resources and Environment, Naresuan University,
Phitsanulok province.

The first experiment was to evaluate the quantity of effective ingredients in essential oils
which was extracted from clove bud, mint leaves and orange peel compared with commercial
essential oil products. The second experiment aimed to evaluate the quantity of effective
ingredients of essential oil mixture after diet supplementation with difference ratios. The third
experiment was to evaluate the suitable mixture with difference ratios of essential oils from clove,
mint énd orange peel in post-weaning pigs diet supplementation using growth performance and
feed utilization as decision parameters. The fourth experiment was to evaluate the suitable
mixture with difference ratios of organic acids from fumaric acid, lactic acid, citric acid in post-
weaning pigs diet supplementation using growth performance and feed utilization as decision

parameters. The fifth experiment was to evaluate the suitable mixture and the appropriate
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inclusion level with difference ratios of essential oils and organic acids in post-weaning pigs diet
supplementation using growth performance and feed utilization as decision parameters. The sixth
experiment was to evaluate the suitable mixture and the appropriate inclusion level with
difference ratios of essential oils and organic acids and wood vinegar in post-weaning pigs diet
supplementation using growth performance and feed utilization as decision parameters.

Eugenol, Menthol and DL-Limonene are the main effective substances found in clove
oil, mint oil and orange peel oil, respectively. From chemical analysis, more abundance of
effective substances from essential oils extracted from clove bud, mint leaves and orange peel
was found as compared with essential oils from commercial products. When evaluating the starter
pig diet supplemented with 5 ml/kg diet of clove oil, mint oil and orange peel oil from
commercial products, it was found that at the ratio of 1:1:1 of these essential oils had the highest
level of Eugenol followed by DL-Limonene and Menthol, respectively. This ratio of essential oils
had a potential to use in starter pig diets. From the evaluation of starter pig diet supplemented with
1% of organic acids, the results showed that the ratio of fumaric acid, lactic acid and citric acid 1:1:1
had a potential to use in weaned pig diets as feed additive. After the experiment designed to find the
suitable mixture and appropriate inclusion level in the diet of feed additive prepared from the
mixture of essential oil and organic acids, it was found that the mixture contained 0.06% of each
of clove oil, mint oil and orange peel oil, and 0.11% of each of firmaric acid, lactic acid and citric
acid was the suitable mixture at 0.50% of inclusion level in the starter diet. This formulation of feed
additive can be improved by using 0.1% of wood vinegar.

In conclusion, suitable feed additive formulation prepared from each of 0.06% clove oil,
mint oil and orange peel oil and 0.11% of fumaric acid, lactic acid and citric acid and 0.1% of wood

vinegar had a potential to use as feed additive in starter pig diets at inclusion level of 0.6% or 6 kg/ton.





