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Abstract

This study was conducted to evaluate the effect of supplementation Oreganum aetheroleum
essential oil on reproductive performance in sows and growth performance of their offspring of
weaning pig. 12 sows (Landrace x Yorkshire) were randomly assigned within parities to 1 of 3
dietary treatments to give 4 replicates per treatment. Dietary treatments were as follows: 1)
CON (basal diet) 2) ANT (basal diet + Efrotomycin 0.08%) and 3) ORE (basal diet + Oreganum
aetheroleum essential oil 0.05%), EXP. 1, diets were fed from d 107 of gestation to weanling.
EXP. 2, diets were fed from after weaning to 3 weeks. In the Exp.1, no significant difference (p
> 0.05) was observed in sow’s average parity, sow backfat thickness, the number of piglets,
feed intake of sows, the average of piglet weight, and piglet survival ratio between CON, ANT,
and ORE treatments. Besides, in the Exp. 2, the inclusion of efrotomycin and Oreganum
aetheroleum essential oil in the diets significantly (p < 0.05) increased final body weight, ADG,
ADFI, and G/F in weanling pigs. In addition, weanling pigs fed ANT and ORE diets led to
decrease the number of weanling pigs with diarrhea as well as fecal score. In conclusion,
supplementation of efrotomycin and Oreganum aetheroleum essential oil enhanced growth
performance, and decreased the number of weanling pigs with diarrhea and fecal score.
However, no significant effect on grow performance was observed in sow and piglet.

Keywords: essential oil, Oreganum aetheroleum, performance, sows, weanling pigs

Introduction

PAAE 715 AFANA 7h50 B o] F At el A ) AT A IS A
AAA ZA 0 2 3§51 0]-8-5FA tH(Cromwell, 2002). 12U B8 vyztoll A YA o] A
O Qlsto] A AT T 59 $2Hg ol tfe Bale] Z715 ofe] ufet A AAH L.
= QA L] A AU S AIAI71 AL Lo A AH-E HiAISH ] flste] 714t &
47, maluto] QEl4, manto] 9 A 9 oA @9 o] gt WL A7} ol=olA a ik
(Windisch et al., 2008; Cho et al., 2014; Upadhaya et al., 2014; Zhao and Kim, 2015).

I 2 Ao 22 tiAEd &2 &, ok, 714, A, 518, 3 B #i2] SOl M FE 5]
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O

frol/do] AR E U SR, FAF, FAkL 2853 9 481e} iAo HH-2 855 Uei o] 74
of] HHFA 0 & 0]85}1! Qlth(Kotacz et al., 1997; Cho et al., 2006; Grela and Semeniuk, 2006; Windisch et al., 2008;
Brenes and Roura, 2010; Huang et al., 2010; Yan et al., 2010; Ao et al., 2011).

Oreganum aetheroleum A4 @ A-2 Oreganum vulgare ssp. = 57| S-7o1] F=511L #lsAd 24 o] HH5}]
FAES} n| S oA U At ] of] Holdt §atE L]'E}‘ﬂj‘:}(Ecomomou etal., 1991; Tsimidou et al., 1995; Sivropoulou
et al., 1996; Adam et al., 1998; Botsoglou et al., 2002). Oreganum aetheroleum A1/ @ L] = AJE-2 carvacrol I
thymol 2 oA @ A 78 - 82%2] -2 H|-& = ZA51H(Voslarova et al., 2007), |23t carvacrol 2 thymol ] 4
Ho 2 olste] e pitst 9l g A] &Hd-S Shok(Scalbert et al., 2005).

Khattak et al. (2014)2] ]| 2]5}HH basil, caraway, laurel, lemon, oregano, sage, tea 2 thyme 2] o414 © &1 E3t

AE SA A=W A7 SAE D AR A 2 9 -§oko] Z-& /HAAIZITL BTG Zeng et
al. (2015)2] A+ T3t o] FAHE AL= W Oreganum aetheroleum A1/ © A H7HA| A, Atg G-&, JUd4 45}

£ 9 Ny "HAEZo] /A=t ¥ 1519 T

upeba], & Ao A= E U A= AARY Oreganum aetheroleum 11’4 @ Q0] H7p7t =S| HAA A=
O] AAg Bl AApEAYofl vl x| = Gl sl Yot a2} XIS

>.

Materials and Methods
AMEds= L AFEEA

1% (Landrace x Yorkshire)2 & 125 Ao} 00, BHEA|RE] O]-FA] (5 21Y)7HA] 2147 AFFA S A
A5t AlFA A= 1) CON (Antibiotic free diet), 2) ABT (CON + 0.08% Efrotomycin) 2 3) T3 (CON + 0.05%
Oreganum aetheroleum essential oil)2 3 A 2] 70|, ZF 454 vlj ] 5}o] A2 AA|5FITE

AT R A1 SIS0, AR NRC (0187 E}E’rﬂﬂi}’i s
QAL EHBE AR Fo] m2 el thet AT L A Fol kg, B AFFS7IE 0|

ofo

A=
1) EREE Y IJALE Mitd

EFREO AlF D FAY FA= HAA(ETA) D F2A(ES 219)0l S5 A2 Fo15l
A S 7oto] AlAtelal, SAY 7= Piglog 105 (Carometec Food Technology, Denmark) S ©]-8-51¢] P2%]
A (A 5Z oA - 6.5 cm F-91) 9] S A SA oA LFAEL] AlF-2 YA D o] FA (R 210l =
Aot

2) O|RAHE S| AAHY
SALE A L BRADA &AL ATE SISk SINRAATE AT T84 4TI
oA AL Aste] ARISAL, AREEE AFFAFE AFARAHFOR o] A2},
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Table 1. Composition of experimental diets (as-fed basis).

Items Lactation diet
Ingredients, %
Corn (USA) 55.89
Wheat hard 3
Distillers Dried Grains and Solubles 7
Soybean meal (EXP) 22.2
Rapeseed meal 2
Tallow 4.25
Molasses 25
Lysine-sulfate 0.22
Methionine (99%) 0.04
Limestone 0.45
Dicacium Phosphate 1.28
Vitamine premix’ 0.2
Choline CL, 50% 0.07
Mineral premix* 0.1
Salt 0.6
MgO 0.2
Calculated composition :
Dry matter 86.6
Ash 52
CP 17.5
EE 6.54
ME (kcallkg) 3,200

YProvided per kilogram of complete diet: vitamin A - 10,000 IU; vitamin D3 - 2,000 1U; vitamin E - 48 IU; vitamin K3 - 1.5 mg;
riboflavin - 6 mg; niacin - 40 mg; d-pantothenic acid - 17 mg; biotin - 0.2 mg; folic acid - 2 mg; choline - 166 mg; vitamin B6 - 2
mg; and vitamin B12 - 28 mg.

“Provided per kilogram of complete diet: Fe (as FeSO,-7H,0) - 90 mg; copper (as CuSQO4-5H,0) - 15 mg; zinc (as ZnSO;) - 50
mg; Mn (as MnO,) - 54 mg; | (as Kl) - 0.99 mg; and Se (as Na;Se03-5H,0 ) - 0.25 mg.

3) O|FAt=2| ZHA|
e FEE Eh 7Y, 142 B 21U0f] 7451 Scorez 2|8}51e] B2 W ATHO, nomal; 1, soft

feces; 2, mild diarrhea; 3, severe diarrhea, Values in brackets represent mean fecal score).

SA2|
RLE 2= SAS (2013)9] General Linear Model Procedure S ©|-&5F0] EAMEA S AAJSI A1, FoAdo] &
74-%- Duncan's multiple range test (Duncan, 1955)=% 2] & 7o) F-o14d-& HA A TtHp < 0.05).

Results
1) ZR2E HALH U ZRAHE diHd

EFH= AR Y Oreganum aetheroleum A1 @ L] 7 7 HAIAA 9 2 G2H= o] AAH o n] 2] = FFe
Table 20| YFEF It ZH-H=0] M2 A 9 /A=) ik e glo] A= 4t7t {24 Q1 2fo|& Ureh#] ¢k
2chp < 0.05).
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Table 2. Effects of supplementation oreganum aetheroleum essential oil on growth performance in sow and piglet.

ltem CON ANT ORE SEM?
Number of sows 4 4 4
Sow’s average parity 1.67 1.33 1.33 0.39
Sow backfat thickness, mm
Farrowing 21.57 21.00 18.80 1.15
d 21 of lactation 18.10 17.90 17.10 2.36
Backfat loss -3.47 -3.10 -1.63 1.53
Feed intake, kg 6.12 5.91 6.31 1.1
Number of pigs 42 41 43
Average pig weight, kg
Birth 1.46 1.38 1.42 0.17
Weaning 5.27 5.62 5.76 0.51
Gain 3.81 4.25 434 0.36
Survivability, % 86.97 93.63 90.90 8.32

CON, Antibiotics free diet; ANT, CON + Efrotomycin 0.08%; ORE, CON + Oreganum aetheroleum essential oil 0.05%.
*Standard error of means.

2) 0|7 & A= A4t

O|-RAHE A=W Oreganum aetheroleum A1/4 @ QA 2] 24717t A4 dof| 1] 2] = 32 Table 30| HEFH Tt &
2A S, dFSAY, dGARAHTF D Alr 8ol ?lo] ANT 2 ORE A 2|47} CON A2 LRt fojd oz
= HEREH(p < 0.05).

Table 3. Effects of supplementation oreganum aetheroleum essential oil on growth performance in weaning pigs (Exp. 2).

ltem CON ANT ORE SEM?
Initial BW, kg 5.27 5.62 5.76 0.51
Final BW, kg 10.08b 11.98a 11.91a 0.18
ADG, ¢ 229b 303a 293a 8
ADFI, g 422b 465a 456a 5
GIF 0.543b 0.651a 0.642a 0.025

CON, Antibiotics free diet; ANT, CON + Efrotomycin 0.08%; ORE, CON + Oreganum aetheroleum essential oil 0.05%.
“Standard error of means.
Means in the same row with different superscripts differ (p < 0.05).

3) O| 7 & A= ALY

O]-F-A= A= W Oreganum actheroleum A1 @ A 9] H717}F ARG of| m] x| = G3F-2 Table 40 LEFH Tt
o] AH=2] AAHF4e]l 9lo] CON A 2] 7F ANT 9 ORE 2]t i o} g2 AvE e Qlar AARA] 4=
A0S Y gl

Table 4. Clinical response of 21days after dietary oreganum aetheroleum essential oil in weaning pigs (Exp. 2).

No. of pigs with diarrhea on

ltem No. of pigs 7days 14days 21days
No. of pigs (Fecal score?)

CON 38 9 (1.9) 7 (1.5 3 (1.0

ANT 39 5 (1.0) 0 (0.0) 0 (0.0)

ORE 40 5 (1.0) 1 (1.0) 0 (0.0)

CON, Antibiotics free diet; ANT, CON + Efrotomycin 0.08%; ORE, CON + Oreganum aetheroleum essential oil 0.05%.
“Fecal score is the mean fecal consistency score: 0, nomal; 1, soft feces; 2, mild diarrhea; 3, severe diarrhea, Values in
brackets represent mean fecal score.
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Discussion

Jo

g I AN M5 AFEL, AT, FAEE A8 E Aste tARRES § HE2 85 o= A
2 FHAZ]| LA} essential oil-2 AFESFIL tk(Kolacz et al., 1997; Cho et al., 2006; Grela and Semeniuk, 2006;
Windisch et al., 2008; Brenes and Roura, 2010; Huang et al., 2010; Yan et al., 2010; Ao et al., 2011).

2 AT M = A=Y Oreganum aetheroleum®] 71855 B71oklx AfA 0 2 HEoA= G3& e
2] QSkA]eE 2p=of| Qlo] dFFAE, YBJARAFAT B Alraas A7 L AAHEA 4 H AAA S E
A7 A o= Ve

Gertenbach and Bilkei (2001)2] 170l W2 o]-G-5 ZF=AF= U] 1,000 mg/kg?] oreganoZS A 7HA] ZA|5fo] &
AE]= ATHE YERY 211 Walter and Bilkei (2004)2] 9170 A= 8-4)-H]8- &= AF= U] oregano essential oil A}-&-A]
AARZ A WA D HAA A” o] FAFH T B 78It T3 Walter and Bilkei (2004)2] 91101 4] oregano essential
oil 72 carvacrol= §/4-H| 5= AtaH H71d 749 dESAZN AR R-&°] oA o2 /AE T B ATskG]
T}, Allan and Bilkei (2005)2] 91tof| 2J5}H 2= Atz W oregano essential oil= 71 749 HA A o] FFHTH L
K151t o9 -2 ATH= oregano essential 0il 2] A, FASA, A4S L A8 7fd G50 I AlmAHH
Fo WAL AMHES B AN A A AE B A AT = A o= FAEo Bilkei (1995)9] S ERF 2=
At& U] oregano essential oil F7H] AAIAFES7} 7| A =] 9l B 175F3I T, Khajarern and Khajarern (2002)2] 4
of| A= RE=AEW origanum essential oil F7HA AdFEA, A5k A, AFIE NS Bt A3 FE S7HEGE
ofyzt A, WA A W R gAAks 7 sk= AHE UERN AL, origanum essential 0il2] carvacrol ¥} thymol
‘ol FUl Al B RO S SAAIXITAL B ATsHGIT,

Docic and Bilkei (2003)2] S| 4] 3E-3-2H=0]| oregano essential oil A-&-A] Escherichia coli®ll gt =2
S e Q1AL Burt et al. (2003)2] 915 T35} oregano essential 0il 2] ©]-8-A] T2 2 W o] tsA 72l &
43S YERHO] oregano essential 0il] o]-go] HYA n|YE Aol G3tAA ATHE YeR|QT) o] 2ol =
Giinter and Bossow (1998) & Gertenbach and Bilkei (2001)5-2] -2 A7-ol| 4 & Atz W oregano essential 0il 2] 7}
Al dFEAE, QAR FT D Al REo] AE T B TSk

13} Simitzis et al. (2010)2] STtof| w2 H k= AFF U 0.25, 0.5, 1.0 mL/kg 2] oregano essential oil 4 7FA] A A]
A5 2 dFFAgel FoAQl a50] U] =tk ®116F31 0, Ariza-Nieto et al. (2011)2] Aol A= ¢
= % ZH/= AR 250 mg/kg O] oregano essential oil H7HA] A4t E Hewk-g-of PFS n] 2] 2] F =Tty B 15}
At o] L]of| I theFet Aol A 3t A= AFE W carvacrol 2 oregano essential ol 7] A4 ol GFE mlX]
2] ¢F=rtal B 15F tH(Neill et al., 2004; Nofrarias et al., 2006; Manzanilla et al.,2006).

P AL Oregano?] ©]-8-2 AL ool Bt 855 Uetlo] A4 A A 7HA=ot
(Baumann et al., 2003). E3}, Giannenas et al. (2003)9] A-tolA= G5AE 5AHFA S4 AF=W oregano
essential oil 7oA 2 H o 578 219l B-50] UEhdtha HAarsgint,

W2 AFA}E0] oregano essential oil AHEA] A4S Fu|AE 9 FAF G5-S UE
etal., 1986; Aeschbach et al., 1994; Didry et al., 1994). T3t OF= 451l A 4SS X161 FHALS 245
H P85S 5oto] Y n|E 2 A4S A AFTHAzZuma et al., 1986; Sivropoulou et al., 1996; Giinter and
Bossow, 1998; Tsinas et al., 1998).

o] @]of| &= theFRt A5 F5H] oregano®] TR A 2|24 =] thymus X carvacrol AJ-20] H§ L4 w|AE<f of
73Rt A& Ueb itk B2 A7t B E o] 715 AR W Oregano essential 0il @] AFGA] A 2] 9 4
32 A = JS A0 7 AR FETH(Cossentino et al., 1999; Lambert et al.,2001; Burt et al., 2003).
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ole} Zro] g2 Aol A Atr Y ol @ U H7HA| 7HE it g o] T AL 7 et el Foto] B vl
AEo] digt Ay 2 A Ee Afdote Zog Husta gtk 2 A+ 3 A= AFRW Oreganum
aetheroleum®] ZA7FA] o414 @ A O] 3, 4te}, A5, Asket tiAbag 9 A et -geko] 74 52 thef
ofal folgt g 525 }04 1}594 Rl e A P =R B = P - ] FolHog e He
A n| e o] AatA 1 A ,;L
oJ M FolH ]l Aol = B
o] 7Hs/3-& UEhH At
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Conclusion

AEH o7 = WU A=AZ W Oreganum aetheroleum®] 47X B=0 Qo= 5-214 <1 &35 Yeh A=
AR SAY S, TRAE AR R S A 7H5 S el AE] ol AR, 2
ARAHAF L AIREES F9H o2 A dotal AAF Y T W AR SE FrAShE G UERHQITH
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