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T3) Laimamuvl,wamammﬁuﬂimm 5 0% uay 10 n3/n 1 ans audsy aauﬂaw 4 (T4) Laimmiaﬂmamulvﬁaaimiumq
mim 5 ya./40 1 ans lmnﬂﬂaulmummmmaiﬂmamﬁmmaammﬁmaaa mamswmaaqwmw ﬂamn 2 - 4 fiwindl
meummmammmm (P<0.01) U3anaunsiuenns sussavanwnisidsuemsiduduiing LLainmmmiUﬂmm
mmaqmﬂaulummmLmeaﬂu (P>0.05) Wasiduinissendinnnnauldunnsneiu (P>0.05) nanouunuainnisamuly
ﬂaam 2 ganynnqu (P<0.01) LLﬁiwé’ﬂwmmmmwmﬂmaﬂdLf‘fasuawmdmlajﬁmmLmﬂahﬂﬁ’u (P>0.05) usiUTuI
aaaumsﬂulamumaalﬂmiéuauulwﬂumm (ﬂamn 2 - 4) Anau3unduIugAunie Lactic acid bacteria @andnguaIuAL
(P<0.01)

Adndey: ayulng, waadnd; oo3nily; aussanmnisudn; Qaunsdlddu

ABSTRACT: The objective of this study aimed to investigate the effect of supplementing herb mixed drinking water
on productive performance, carcass quality, and caecal microbial population. One hundred sixty 7 day old chicks
were randomly divided into 4 groups of 4 replicates with 10 birds/replicate. Four treatments were: T1; commercial
vitamin added to drinking water at 5 g/L (control group), T2 and T3; coriander seed powder added at 5 and 10 g/L
of drinking water, respectively, and T4; commercial oregano extract added at 5 ¢/L of drinking water. All bird groups
received commercial feed throughout the experimental period. The results revealed the weight gain of T2 - T4 were
higher than the control group (P<0.01). Feed intake, FCR and drinking water consumption were not significantly
different between groups (P>0.05). The survival percentage in all groups were not different (P>0.05). T2 had
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significantly higher returns on investment than the other groups (P<0.01). Although all groups had different carcass
quality characteristics (P>0.05), but lactic acid bacteria were significantly more prevalent in the caecal content of T2
- T4 than in the control group (P<0.01).

Keywords: herb; coriander seed; oregano extract; productive performance; caecal microbial
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UsgAnBninnande uazmuaudouuaiienolsafulaeiiily uinisldendfiuznolifnasanddundndustanns
dawansevudefuilna uaznoliiAanishosngunyudls (Gallegos et al, 2019) Fafiunmsgrusinldansmeaniluanamglsy
avsgoninuagluunsussing msmasmadendu 1wy a1slwladdn (Phytogenic Feed Additives; PFAs) 3o Tulaiadl
maa (phytochemical) Tnllaluladind (phytobiotics) lunnfimea (botanical) e ayulns (herbs) filgnniia (Grijalva et al,
2017; Chowdhury et al., 2018; Gheisar and Kim, 2018) %qﬁawsaaﬂqwéwwq?jaﬂ’lw (bicactive compounds) 1139g@13130
W ldvaunuansdansent iefiuusyansnmnisuan qﬂum‘wLLazaﬂﬂﬂiﬁ’uluimmuiugaﬁuaalﬁLﬁalﬁ (Chowdhury et al,,
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sativum L) Inenduiivayulnsuazinauadilnedifinduven anunsoldusslovilinndru wiaidnd (coriander seed) dau
Tngfldiduarsutsndulugnamnssuomsviodunieana uadlmisiunoussmedmiunnanayuaziimon (Guler et
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(Hosseinzadeh et al., 2014; Khubeiz and Shirif, 2020) uan91nil wAARNTSsrBIRLANLINAUYDID I IT N T2 U
3ggoswazdsslunszuIunisgoue s (Guler et al., 2005; Saeid and Nasry, 2010)
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ﬂﬂiﬁﬂﬂﬂﬂ%ﬁﬁimdLﬁaawsﬁuﬁ: Ross 818 7 U Aagine lneidiagidlewing fu WAL 160 F2 MUHLNS
naavdLuUg uauysal (Completely Randomized Design; CRD) Annuan1stdanuinudninaassstglusunsy G power
version 3.1.9.7 (Faul et al,, 2007) i elvidianmmsnzaumuvdnassorvssumslidninaass aviiluoyglddnd ul-
03187-2559 nannaeazdulaeanidu 4 nduq ax 4 419 az 10 6 éun nqudl 1 (T1) @Sulnndudanszmanisdnlu
U3 5 n¥w/abia 1 Ans (ngumunx) nguil 2 (T2) eduayulnsudndnduium 5 n3u/thitu 1 dns nguil 3 (T3) wa3u
anulwsdadndusun 10 nfu/ahdiu 1 8e3 nquil 4 (T0) wuansadaauulnseeinilunnanisd muduurives
wAnusTluUTIn 5 ua/fu 1 303

lannfudansizsimenisiniildlungud 1 Uszneusiglnndue landud (03) lndud landuie (3) lanndiud
laun 91,2, 3, 5, 6, 12 Linfiud lulefiu arsaueunmnin ansiasy LLazﬁaSuq mim?smaaguiwsLuﬁﬂﬁﬂ%mﬁﬁumimauﬁw
falunguil 2 wae 3 nhuwdninBuisoufigamnd 60°C iunan 5 Falus Mnduiudaindfeundiluualfesdonreoy
inllduauidlilndelunisnaaes sudndinvesusazngunaass asadmeainilunisnisdfildlungud 4 8
drutszneundnues anslnwea wararilaa Ineldusuin 5 ua i 1 dns swduurivomdnfasiissylivuaan
lrustagngunnassargnialusunsulildsuanatulumiduiiony 8 - 21 Yu uas 29 - 35 fu uasgnifedlulsaFoudn wun
ANl 2.50 az.a1./%1 Munaudutagzesity mvmwaalﬂ'Lﬁaﬂuamﬂﬂdmﬁﬁ%’ummié’]L%ﬁ]gﬂmqmiﬁw Tngewnsladedld
Tumsvaaesazutoanidu 2 szey Ao srazusn Yregusniings 3 dUai WemsfidlusAuvenulddosnin 21% uag
swuwiians 92901y 4 - 6 AUai TemnsiiTusiuneuliddennd 18% lnvgldsuemauazthiuesadiud (ad libitum)
Tneluusiazfuagliiuazewng 2 929 fo 12an 7.00 waw 17.00u. idedlridfodauseny 1 dUavaunseitsenyasy 42 S
2. nswiusiusaudaya

ﬁ’uﬁm%’aﬂ,ﬂaﬁmﬁﬂld dwiinewnsfinu itefunssninmnissdanndunivssnngs Woduganismaassd
Iriong 42 fu dulldnguas 24 ¢ wvad 2 909 av 12 Fadail

gadi 1 lAdwaunduag 12 #1 Tunazeinlinumdnaina Lﬁammaammé’nwmvmﬂ Tawn WesiGuden
(dressing percentage) Wosidudduaudinuds (retail cut percentage) wazihtuduienihonvoudaznduinnunadu
auniile Tngdiasnzsina pH ndasin mmmmmsa‘lumiaumﬁuaﬂma (water holding capacity; WHC) lakf An13
andeilufiugn (drip loss; DL) Ansgapdetainnisazatetinda (thawing loss; TL) 3nn1sUsgnauens (cooking
loss; CL) N384 (grilling loss; GL) Auseiaruile (shear force value) warinsziilodua (texture profile analysis;
TPA) Tneseiiunani hardness (A1uuds) Ao useiifianundianlurasnianandausn (first bite) A1 Springiness Ao A1
Arwannsdanguvoniefiaznduganmziin A1 cohesiveness Ao ArANuaINIAluNMRMETmAATuneluE eI
eumminess AMNEIUNSIREID SR waun sy mSeuTiarnauld uavAn chewiness e MsvusensiAe A4
TumaiReauadegaiiiureuderunssisansafiagnduld Gyarnsal, 2550) Fen1sdiasieyt TPA aeUssifiunadae
Lﬂ%‘laﬂ Texture analyzer, Stable Micro System, TA-XTPlus, UK (Jaturasitha et al., 2008; Filho et al., 2017; Gallegos et
al., 2019)

ot 2 lAdwaunguay 12 f alfiAuiegweuvaanuinaldiu iensatuadunidlulddu 1dun Lactic
acid bacteria, Escherichia coli (E. coli), Enterococcus waghunfit38533 (total bacteria) mnﬁué’haEJ"mLﬁamﬁmﬁwﬁ
AAwUaIa1n3I5n15u89 Food and Drug Administration (1984) wagErener et. al. (2011) Tagnsiivveanarlulddula
U3 1 ndu Teluvaendiil 0.85% NaCl weliidnity ndmniudensienaiugidutu (seral dilution) udadensesu
anaudonsiivangan 3 sedu umaaeulneds speared plate NMsTILUATISENSARAARNTFE11S MRS agar, Escherichia

oli 1981115 MacConkey agar, Enterococcus 19971115 Slanetz and Bartley medium wazuuaiiisesiu lge1mns Plate
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count agar (PCA) Unflgaumgil 37 °C iuian 48 dalus Pniunstuiielaiuvesidsnde senunadu Log
CFU/n3u
3. mslaseideya

FoyatilfarnuansvaasstiniiasizinuuUsusiu (Analysis of variance) MAUHUNNTYIAGBILUY completely
randomized design (CRD) wazilSouiisumainuuansiavesriaidsdieds Duncan’s New Multiple Range Test fisyfiu
Anadesiu 95% lagld R statistical software version 1.3.1056 (R Studio, 2020).

nan1sANwILALIATal
FUTIANINNITHAALALHAABUULNUNLATY
PnuaNsANINSIdaulnsHannANfoaNsInn1mn1IHEs (Table 1) wuin Tuteeny 7-21 Fu lnillendud 2 - 4

=

galFsuayulnanasluiduddmingdfiutumnnningumua (P<0.01) urlimuauuandrsdenanluriseny 22 - 42
$u (P>0.05) waswathminfiiutunseansneaesnui naudl 2 - 4 Adayulnsluthiu Sewdhminfdutunnnings
mUAN (P<0.01) demndasiums@nuues Hamodi et al. (2010) Aseaudn msliiudainTiszdu 2 uag3 Wosidudlugns
pwnslridesausiony 1 - 4 dUai aunsafisdvinedsgeaniinguaiuay (P<0.01) uaznisnasodluadaiinuds msld
wieinTnauluthiufisedu 5 uay 10 n¥u/ans Sualunafsimdndliusndnnsaiuasataessnily enafesan
agulwsLuﬁﬂﬁﬂ%LLasaa%mimfuﬁdauﬂisﬂawaqﬁwﬁummzL‘Vi&J (essential oil) Aanefuraleaidala L linalool,
carvacrol, thymol, Ol-Terpineo wag Y-Terpineol (Berrehal et al., 2010; Ebrahimi et al., 2010; Ozkan et al., 2017; Alanis
et al., 2019) Fefinmantitiensefuszuunsteroimns dwalidniininasydulaléRdu (Cabuk et al, 2006; Saeid and
Nasry, 2010; Khattak et al., 2014) Usuraunisiueimsvestnnnngulunnyaserglafinnuuwnnaieiu (P>0.05) &y
UsvAnsamnaudsuemadudwiing (FCR) nud luraseny 7 - 21 u languitldsuihaumasumdndnduazeeinily
(ngufl 2 - 4) fUszAvBamnisldonsiningsdl 1 (P<0.05) usililefisaunanasnnITARBINYT 3 4 naunaaaalydl
ANLANA1STY (P>0.05) LazHafInaIdonAdoIiuTIeNUTes Nacemasa et al. (2015) finudn mstaiuasadamdaind
1000 uaz 1250 un./nn. Tudhdulilafuasiliedudndifiudy Ausiumsiuewns wase FCR Anindinguenuas us
Tinalaiunnsnetu (P>0.05) Iiidennngulinamsuilnathauluyndenglaunndiedu (P>0.05) naiedidudnissendin
wui lAfleSuwdndng 10 n3u fivedidudinissendingeiigausliiuandsiungunaaesdus (P>0.05) aeandosfiu Khubeiz
and Shirif (2020) 841U MaLETuEANTTsedU 1.5, 2.5 uas 3.5 Weddudlugwnsliidedusony 1 - 42 Judwmalila
doftunliusanmametissnhnguitlilldiadumdadnd (P>0.05) faleradunaiiesnanauautfvesuiainTidu
Peduaiunmsinuresszuugiduiudmalfivesiduinissendingsdu (Hosseinzadeh et al., 2014) FsansUsznavitue
8 (phenolic) luftgayulnsiu annsonsedudugylulnaydu (immunogloburin) lalwles (lysozyme) wagaaumdiuus
(complement) #idaa3un15v91uns¥UIUNIT phagocytosis TaaiaLdonv1a (Innocent et al., 2011) wazdaildutae
ﬂszﬁumiLﬁmi’wmusuaqauiwvlﬁdﬁ (lymphocyte) uagn1suanduLnaiifu (interlukin) Tumsvaneidelsade (Farsani et al
2019)
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Table 1 Productive performance of broilers received various mixed herbs in drinking water

Items T1 T2 T3 T4 SEM P-value

Initial weight (g/bird) 201.05  201.13 20095  201.68 0.602 0.979
Final weight (g/ bird) 2805.28° 2890.46° 2896.52° 2879.28°  11.433 0.002
Weight gain (g/bird)

7 - 21 days of age 709.43°  762.73°  76858°  764.12° 6.664 0.000

22 - 42 days of age 1894.80 192658 192698 191347  7.370 0.399

7-42 days of age 2604.23°  2689.32°  2695.57° 2677.60°  11.352 0.002
Feed in take (g/bird)

7 - 21 days of age 90346  894.02  901.87  896.63 6.310 0.958

22 - 42 days of age 3110.03  3109.96  3120.08 3146.78  23.972 0.954

7-42 days of age 401350  4003.98  4021.96  4043.42  23.457 0.955
Feed conversion ratio

7 - 21 days of age 1.27° 1.17° 1.17° 1.17° 0.014 0.012

22 - 42 days of age 1.64 1.61 1.62 1.64 0.014 0.866

7-42 days of age 1.54 1.48 1.49 1.51 0.011 0.367
Water consumption (L/bird)

7 - 21 days of age 1.84 1.89 1.88 1.85 0.013 0.503

22 - 42 days of age 6.22 6.31 6.44 6.41 0.046 0.329

7-42 days of age 8.06 8.21 8.33 8.27 0.005 0.344
Survival rate (%) 92.50 97.50 100.00 95.00 1.547 0.383

b indicated the difference within a row was significant (P<0.05)

Inwielungui 2 - 4 fdinsldayulnsluify drnimineduaanismaasuinniinguaiuau (P<0.01) AL
dwalvinisvelaf@innthiug 36 vim/nn. lasurmmeuwnuaininguaua (P<0.01) winisldansainessniluvedngy
A Ny ' 1 ' a ] i A a % ° ' v & oA vo
#1 4 fidunuAtNITIAUYUAIESIERHaINTINNNGY (P<0.01) uiilleRansanmanauwnumuiilsnuii lnilelunguilasu
mstasuayulnswdndnd 5 nfuillemalasunailsunningueupuuaznquillfansaineainily (P<0.01) uazlodndu

s 2 & ' | A ve a & o a o S P s 2 & ° .«:4'
WasludranauunuaINNIsamu (ROD wud nguitlasumsiasuayulnsiwdadnd 5 nfuluiinuiidwesidudnanilsn

I9sugandmnngu (P<0.01) uandlu Table 2
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Table 2 Cost benefits of broiler received various mixed herb in drinking water

Items T1 T2 T3 T4 SEM P-value
Selling prices of live chicken (36 THB/kg) 100.99°  104.05°  104.27°  103.65° 0.411 0.002
Feed cost per gain; FCGY (THB/kg/bird) 60.94 60.04 59.89 60.29 0.177 0.160
Cost of feed additives; CFD (THB/bird) 1.33° 2.14° 4.36° 5.06¢ 0.396 0.000
Total FCG and CFD (THB/bird) 62.27° 62.20° 64.25" 65.35° 0.372 0.000
Returns from investment; RFI” (THB/bird) 23.72° 2686°  25.02% 23.30° 0.449 0.006
Returns on investment; ROI” (%) 38.10° 43.18° 38.94° 35.69° 0.844 0.002

YECG = (FCR x WG x Feed cost)
ZRFI = [Selling prices of live chicken - (Total FCG and CFD + Price of live chick; 15 THB/chick)]
¥Returns of investment (%) = [(RFI/ Total FCG and CFD) x 100]

abcd indicated the difference within a row was significant (P<0.05)
AudnwzINLAzAuA LD
wavoansliayulnsudadniuazansadaayulnsossnmlunsdwauluhAvdenmunmein uansualy Table 3
uay 4 wuih maaiuaulnsluhavliddsmansenudeosifudenn Fudiuvesen waveteznisluesliile (P>0.05)
aonAdaafusBIues Elkhair et al. (2014) fis1esuin Maalunaadading 2 Wosidudluenslilidomeiugaoud
Faustong 1 - 35 Nilddwmariesnliide uas Cabuk et al. (2006) wud1 MadueusETINAUlnsluUTINA 24 WAy
a8 wn./nn Tuenslaiug Ross 308 Tinaefidudennuagiadodhuliiseiunguanuay (P>0.05) vl Peng et al. (2016)
Iseanuin msldansatnaninlaauaslsueaildanmsatnooinluluuiunn 26.46 n$i/nn.oms uazlsuea 13.0 niw/
nn.ewns ARy daaliandedidudenn ievhen 11 uanededlufiniinguildenuiiiue uasnduaiuauuansing

(P<0.05) vistlionaliosnnmsldayulnsiifidwussnovrssiiiuneussmeluwiaznsmeassdivunaunnaiaiy Jsaziule

v .«:4' v

91N91891UY09 Galer et al. (2005) Awuin Inlunquilladuudadndneisedu 0.5 uag 1 Wesidudluomslaidanals
Wosidudengsuidewioudeutunduauay wlunduilieduiudadingng 2 Weddudluomnsdsmaliuedidudungniy
nauAIuAN (P<0.05)

nsmagouNaf LA ioveslilunIsanes nud1 A1 pH i 45 it way 24 Halas Aeuaasalums
Guiwaaiold WHO) Arnisgadeiluduing (oL mmsgapdethanmsazanethuda (T a1nn1susznavenns (CL)
wazN13874 (GL) vemnnguvaaeslaiiinauunneneiy (P>0.05) uazkamM LT doduia (TPA) Ausadis il (shear
force) A1 Hardness (A1141L49) A1 Springiness mmmmsaﬁwq’u‘uauﬁaﬁ' A1 Cohesiveness, Gumminess kag Al
Chewiness vosnguiflfayulnsnauthaulvnalsifianuuandrstutunguaiuay (P>0.05) donadesiu Park et al. (2014) 7
s nslusina 0.2 wWeddudluemsliiderus Arbor Acres Faustong 1 - 35 Fu wuth e pH A sEaTalung

guuvealialn uazANTieiiledudalivanaannngualuau (P>0.05) duanslu Table 4
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Table 3 Carcass traits and retail cuts of broiler received various mixed herb in drinking water

ltems T1 T2 T3 T4 SEM P-value
Live weight (g/head) 2510.00  2484.17 252750  2544.17 22.901 0.847
Dressing (g 100g™ BW) 76.44 77.19 76.44 77.29 0.273 0.582
Retail meat cuts (g 100g™ BW)
Wing 9.53 9.69 9.75 9.76 0.079 0.765
Drumstick 13.22 13.03 12.94 12.93 0.159 0.484
Thigh 16.71 16.37 17.05 15.80 0.232 0.279
Pectoralis major 29.73 30.80 29.46 30.23 0.245 0.239
Pectoralis minor 5.22 554 5.35 554 0.093 0.589
Neck and head 5.36 5.37 5.31 554 0.152 0.963
Feet and shank 3.49 3.54 3.49 3.37 0.054 0.782
Liver 1.91 1.88 1.97 1.89 0.031 0.749
Spleen 0.11 0.12 0.15 0.13 0.010 0.598
Heart 0.48 0.45 0.46 0.43 0.008 0.163
Gizzard and proventriculus 2.30 2.16 213 212 0.049 0.558
Intestine 3.02 3.07 2.95 2.64 0.095 0.412
Skeleton bone 21.75 23.99 23.89 24.63 0.562 0.313
PHas min. 6.41 6.39 6.30 6.33 0.028 0.557
PHag s 6.20 6.14 6.13 6.17 0.021 0.680
Water Holding Capacity; WHC (%)
Drip loss (DL) 4.46 3.71 4.44 4.02 0.169 0.359
Grilling loss (GL) 22.60 19.51 19.45 22.03 1.199 0.728
Thawing loss (TL) 3.30 2.28 3.41 4.27 0.308 0.153
Boiling loss (BL) 17.10 1591 16.65 15.70 0.302 0.343
Total loss" 20.40 18.20 20.07 19.97 0.473 0.368

Y Thawing loss and Boiling loss

Table 4 Meat quality of broilers received various mixed herb in drinking water

Items T1 T2 T3 T4 SEM P-value

Textural profile analysis test

WB Shear force (g) 2690.16  2465.70 2469.81 2571.86 106.796 0.881
Hardness (g) 7545.31 5607.29 6271.27 7182.18 555.226 0.645
Springiness (ratio) 0.40 0.39 0.45 0.37 0.019 0.565
Cohesiveness (ratio) 0.28 0.26 0.31 0.32 0.013 0.366
Gumminess (g) 2319.68 1483.33 1867.77 2287.67 189.451 0.400

Chewiness (g mm) 1000.25 616.17 821.21 927.24 95.310 0.571
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Usunagauvsdlulddiu

nsnasonaiuayulnsluhiudonadugdunidluldiuredliile (Table 5) wui Tridefldsuayulnaudadngi
88U 5 uay 10 n¥uAlAu 1 4ns (nqudl 2 - 3) uavansarnessnilumnanisdlutnia 5 ua Ahdu 1 8ns (nguil ) @
$1ununuaiiFensauanin (Lactic acid bacteria) 1unuafiFofifuseloviuinaldduganinnguaiunu (P<0.01) vaisd
973U E. coli uag Enterococcus lilunnansiunguaiunu (P>0.05) agalsiinunguaruauddnuiuiuaiiise sy (total
bacteria) g4n11nguaL (P<0.05) 91N51891UY83 Hosseinzadeh et al. (2014) wuin mstasuayulwsiudninduiun 700,
1000 wae 1250 ppm luthaulridedauseny 1- 42 u dwalsduan £ coli #lreny 21 uax 42 udesninguauay
(P<0.05) wimsiadadadnTluhialsddsnaesiuau Lactobacillus spp. ludldidnautans (P>0.05) ayulwsfilanseen

gdd1AAe linalool fgnddugainausaandiuwiu £ coli filunuaiidefinelsa vaeiferiuaunsaiiuduiuves

WUATISY Lactobacilli wae Bifidobacteria {unupiiseniuslovinausumuiue1is (Guo et al.,, 2004)

Table 5 Caecal bacteria counts of broiler drinking water mixed herb

Items T1 T2 T3 T4 SEM P-value

Caecal microbiota type

Lactic acid bacteria (Log CFU/g) 8.40° 9.00° 8.92° 8.84" 0.064 0.002
Escherichia coli (Log CFU/g) 6.56 5.91 6.11 6.11 0.169 0.626
Enterococcus (Log CFU/g) 4.52 4.34 4.31 4.27 0.141 0.944
Total Bacteria (Log CFU/g) 9.46° 9.42% 9.21° 9.22° 0.042 0.048

abindicated the difference within a row was significant (P<0.05)
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