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Development of processed cheese from local

ingredients in Thailand

/

Auengploy Chailangka ” Vuttichai Ladkruea” Jarassri Kaewfun  Niwarin Sintu-Saard"

YChiang Mai Livestock Product R&D Center, Department of Livestock Development, Chiang
Mai

Abstract

This research aims to develop processed cheese using local ingredients from Thailand
by replacing imported cheddar cheese with curd from Thai cow’s milk at levels ranging from
25% to 100% and incorporating dried basil at 1%, 1.5%, and 2% in the formulation of processed
cheese with a basil stir-fry flavor. The results showed that increasing the amount of curd from
Thai cow’s milk led to higher moisture and protein content while significantly reducing fat
content (p < 0.05). The formula with 75% curd replacement provided the best sensory quality,
protein, and fat content. Additionally, it was found that 1% dried basil was the most suitable
amount for Thai consumers, while Japanese consumers preferred the 1.5% level. The
developed cheese is microbiologically safe for consumption and offers a promising alternative
to reduce reliance on imported ingredients while adding value to local raw materials in
Thailand.

Keywords: Cheese, cow milk, Thai food, Thai dessert
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Table 1. Composition of Thai processed cheese prepared with various content of curd.

Quality Control C25 C50 C75 C100
Moisture (Yow/w) 37.9240.51° 39.19+0.36° 40.29+0.16° 43.05+0.11° 44.16+0.5°
Protein (% w/w) 20.53+0.4° 20.84+0.11° 21.75+0.13° 22.01+0.18° 23.24+0.12°
Fat (% w/w) 26.19+0.79° 25.67+0.1° 23.77+0.08° 22.87+0.13° 21.56+0.39°
Ash (% w/w)™ 4.23+0.17 4.34+0.37 4.31+0.14 4.18+0.23 3.91+0.17
Total carbohydrate e b b ; 2
(% W) 11.12+0.71 9.95+0.46 9.87+0.12 7.89+0.31 7.12+0.32
- S 0.9573+0.0028 0.9607+0.0047 0.962+0.0022 0.9593+0.0028 0.9667+0.0101

Mean + standard deviation of triplicate determinations with different superscript letters in the same row are significantly different (p < 0.05). C25:
25% substitution of cheddar by curd, C50: 50% substitution of cheddar by curd, C75: 75% substitution of cheddar by curd, C100: 100% substitution
of cheddar by curd and Control is 09 substitution of cheddar by curd.

Table 2. Sensory liking score of Thai processed cheese prepared with various content of

curd

(n = 100, Thai)

Sensory attributes Control C25 C50 C75 C100

Appeardiice 75+1 7.4+1.1 7.4+1 7.4+0.9 73411

Color 7.740.9 7.4+0.7 7.3+1 7.2+0.8 7.241.3

Texture 6.9+1.4 7.2412 7.1213 7.241.2 71412
b ab a a o]

Flavor 6.6+1.4 6.9+1.4 7.1+1.2 7.1+0.8 6.5+1.3
(& ab a a bc

Taste 6.1+1.4 6.9+1.4 7.3+1.2 7.3+0.8 6.4+1.3

. ab ab a a =
Overall acceptability 6.8+1 7.241.3 7.4+1.1 7.4+0.7 6.7+1.2

Mean + standard deviation of triplicate determinations with different superscript letters in the same row are significantly different (p < 0.05).

ntuthiusudmniiegrainisaasuauawsUszamauda Tagldisnsiiazuu
Auveu 189 9 (1= ldveuanniign waz 9= veuanniige) nauanslumisieit 2 wuinueudeiitnng
THhasalussauiiiadududfosas 0 aufiedesas 75 dwmaronzuuunuvaUFUNALTE SR uay
m’-jaam%’uiﬂE}ﬁwﬁLﬁuqﬁuaﬁmﬁﬁ’aﬁwﬁ’zuu (p<0.05) LLagﬂsLLuuﬁﬁwaaam‘Luqmﬁﬁﬁmﬂ%ﬁﬁ%ﬂiu
seRudanay 100 Afinzuuuanuveulunngdusiiign Tnswsudeiiiinsliiddaiidesay 50 uag 75
I#§uazuuuANrauINNNINansdug lussduanuveuliunans Wevhnsiasigsiainmam

NNAMUREUNTE WU wendartaudsjuiiddiunauiAse anuuulalneusazseayu luny
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Table 3 Sensory liking score of Pad Kra Pao flavor-processed cheese with various contents of

mixed dry Pad Krapow herb from Thai and Japanese panelists

Sensory liking score (Thai; n=30)

Mixed dry Pad Kaprow herb (% w/w)

Overall
Appearance  Color Flavor Taste
acceptability
1 6.7+1.7° 7.2+1.3° 6.8+1.2° 6.8+1.4° 6.9+1.2°
1.5 6.8+1.5° 7.1+1.0° 6.7+15  6.4+14° 6.5+1.1°
2 6.2+1.1° 6.6+1.1° 6.1+14° 6.0+1.3° 6.0+1.2°

Sensory liking score (Japanese; n=30)

1 6.4+0.6° 7.2409° 69+1.1° 6.9+1.1° 6.6+0.9°
1.5 7.4+0.8° 7.3+0.9° 76+1.1° 75+12° 7.4+1.0°
2 1.241.8° 7241 69+14° 69+1.3° 6.7+0.6"

Mean + standard deviation of triplicate determinations with different superscript letters in the same column are significantly different (p < 0.05).
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Abstract

Currently, Andrographis paniculata (Burm.f) Nees (Fa-thalai-jone in Thai) is increasingly used
in animal feed as an alternative to antibiotics to reduce antimicrobial drug use. Andrographolide is
an active pharmaceutical substance for evaluating the quality of Fa-thalai-jone. The Bureau of
Quality Control of Livestock Products has developed methods for extracting, identifying, and
quantifying andrographolide using High Performance Thin Layer Chromatography (HPTLC), Mass
Spectrometry, and Fourier Transform Infrared Spectroscopy (FT-IR). However, these methods
depend on expensive imported reference standards with long procurement times. This research
presents alternative methods for producing andrographolide raw material from Fa-thalai-jone by
crystallization and flash chromatography. The resulting andrographolide raw material
demonstrated over 95% similarity to the reference standard. While both production methods vary
in time and cost, flash Chromatography is more suitable for scaling up production. Therefore, it is
recommended for producing raw material for quality control testing of Fa-thalai-jone in laboratory.
Keywords: Fa-thalai-jone, andrographolide, flash Chromatography

unu (Introduction)

Hzanelesduivayulnsfignna niwasiinmsldfuet 1sunsvanglurasiifinsszunvedsn
covip-19 iufiwiinsydulalddluanmiouduluuouniveds aunsanuldlunnnevesussmalng
39 mzanglasldsunmsussgeylutn@emdnuisnd uasdadu Fist ine drug Wiosawunsni
NsUM I iauinglaznMsumdniudon NsensaEs1Ingy Tulsueduasunislylunisguagunin
yenaniigadiu Champion products v oaulns AT ﬂﬂﬂﬂﬂﬁj\iﬁﬂuﬁ’mﬂT‘a’NﬁﬁLLaEﬂ’l‘ﬁﬁﬂl‘Lﬂ“ﬁ Tnediqys
Mnd¥ns3u (pharmacological activities) 7 uansinay Tiun gus lunsgud wuaig suagzs
(antibacterial and fungal) Fudeanseniauvenvas (anti-inflammatory) & udamsialulefdy (anti-
biofim) Fudemnuduiwaeiad (cytotoxicity) wazdus INTNZNFUVBBNAAEDA (antiplatelet
aggregation)”) 1{udfu lnganseenavisly  #wizanelasil 2 ndu Ae ngu Lactone uae Flavone Jangu
Lactone 1 unquna A7 4l qw?aﬂlﬁ' LazA1UNTONLEU LagUsznaunl8a15d1A s andrographolide,
neoandrographolide, deoxyndrographolide ta% deoxydihydroandrographolid & UT UNYBIETS
andrographolide 1luansndniivsuenannmuesansatn fmeanelas Jagtulinmsthiiwmeanelasanly
Duimgunanluewnsdwmiulilunsdesded wu'ld e uazans sgnantewne?? uaefienansmaia
fafuayuinimeaelanduayulnsnnsssund Sanuvasadeannnitansdansie hidansnandndly
danndeu uardsausoldifuasmadenmaununsldenufdueld wiluvusdeduffimmeny
fodiaveamsldanulnsiililuewnsdnd wu muautBuauazamuamlden uazdmunisuudeues
wupieluayulwsildluevnsdni® Fsnndeyamadnmsfsiumaidimeaelasnldlumaadnd
flaenrdosfugnsmanimadanisnishesiugadwusemelng we. 2560-256auavunuUftRnsi1u
3R e U nwiend AatvayumiAdeuasvand el uwmilunsdanmsidef esneg1e
Uszavis nmludsemealng® wasyvseansnsuuadnd we. 2566-2570 gnseansdl 2 Fesmsiiude
enuaninsasuMsanauAadITdulinsredaneden Ssnsuadaitiinasmslumsmiiiuguanistld
enufTueludn Tneduasulidavilassmaideninetunmsidemaiondus (Altematives) Witenauny
uazannsliediugadwlunnsudedod wu wililofnd Wslulefnd uazayulng Hus®
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dinayvasununauiUadnd laaszuindansldayulnsluemnadenlunmsinugatn 39
MassnsiauuazenssduresUftRmsayulnslne fyvuasioe Wenmsdewadniuazdnides lng
i msatauazanaiinsesiansddey andrographolide lustmeanelas iilomuANAMAINYBS
froRunazndndneiimzaielas wilunsyurumsmadeuazdedldansuinsgiu andrographolide Fafips
dfenniasma fivmasuivgauarldnatlumsd@eun dniunuinmsidsaulaiiazuenans
andrographolide anWmgatelas unlguselowiidu standard Raw material Tuesujudnig 1aeld
Fswnudnuay3s flash chromatography ilenaunumsiateuaziindasinassuanasUsame uas
Huumdlunssdn raw material vasansddganayulwsviiadug Agnihanldlumelrdaisoly

gUnIniazi5n1s (Materials and Methods)

d15u1nsguLazIngaunInzaelas

A15UIM351U andrographolide (%@ TRC Lot. 9-MIC-65-1 Purity 97.0%), #nzatelasea

DULNY

\3nsile gunsaluazansiadl

Automatic TLC Sampler (8% CAMAG §u ATS4), TLC Visualizer (8%0 CAMAG 51 TLC Visualizer),
TLC Scanner (§ %8 CAMAG 51 TS3), Mass spectrometer (§ 3® BRUKER § 1 HTC), Fourier Transform
Infrared Spectrometer (ﬁlﬁ}’a PerkinElmer 'i;u Spectrum Two), Flash Chromatography (ﬁpﬁ)’a Buchi j‘ U
Pure C-850 FlashPrep), Rotary Evaporator FWo Heidolph § 14 Laborota 4000), Flashpure Ecoflex silica
25¢, 50 uM (B%a Buchi), HPTLC plate %l silica gel 60 F258 419 20 x 10 cm (8% Merck), Silica gel 60
YA 0.63-0.20 mm (§ ¥ Millipore), Methanol (AR grade), Ethanol (AR grade), Dichloromethane (AR
grade)

F5anna1581Asy Andrographolide 3nWngzatelas Aesn1sudinwuuLey (Cold Maceration)

Fashegailmeanslasvinnasidenuszanns 50 N3 Wy methanol 200 iaddns afinansdday
TnemsuavsiuuuLu (cold maceration) figaumndl 4-10 ssmwaldea Irimsiwgwidevauau Wunan
6 F2lus MnTunsewenszmunsasues 4 wnawizanlaniu maceration extract VUL fianndln
Na1elas

FW/igalananwaliaziUiunal Andrographolide 778735 High performance thin layer
chromatography (HPTLC) "®

WIsnansIAssILAiady 0.1, 0.2, 0.4, 0.8 uaz 1.0 lulasnii/iadans waransanatin
nvanelas awsdasuu HPTLC plate fegnsas 5 fadans aeLA3as Automatic TLC Sampler 9701y
Wy HPTLC plate lu TLC developing chamber fflaadauiiiu Methanol: Dichloromethane (94:6,
v/V) %Nﬁﬁlﬂ"}ﬂ’]‘i@ﬂﬂﬁmm{l 254 wilung ¢ TLC Visualizer wazwuSunalagnismitudilansives
ansfataliTeuiieuivasaranennsgIusienses TLC Scanner
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3%'1?1gmﬁLaﬂﬁ’nﬂniwmﬂﬂﬁLﬂué’ﬂﬂmzmwflzﬁ’z (fingerprints) A28 mass spectrometer WA ion-
trap®

1 HPTLC plate fifigaviiandnwaiiazynuTainadag HPTLC 119 silica U5 band fimain
{1 Andrographolide 1hlUazanedag 80% warm ethanol naalildniu MntuAnwannsuseesos
mass spectrometer YUA ion trap 7l 409.0, 349.2, 331.0 uay 287.0 m/z

25N15WAA Raw material Y89 Andrographolide A235annan (Crystalization)
dharsadafiimzatslasiiadaldlussmewisliusunuaisanannde 50 dadans wuslddn

inof 20 fiaddns Aeiisliiansszimesunun aewungnoudifen 1988 ethanol $ou (gamgi

Useanm 60 parwawded) avlanenaudnneaden waianemanie ethanol Wy auldngnaude

35n15Wan Raw material Y89 Andrographolide #78 Flash Chromatography''?

thansaftafimeatelasianalananiu Silica gel ludndru 10:1 1hluseimeuiasieg Rotary
Evaporator 9ula mantanuand1ensreid on wazinlunenaisaragaleias 89 Flash
Chromatography lagldmeauiviin Flashpure Ecoflex silica 25g, 50 uM 1% mobile phase @i 0-
10% Methanol Tu Dichloromethane 8n51n15l1a 10 fiaddnssioundt n5293A8 UV detector 7
235 uay 254 UluLung

FWNFIUBNANEAIVDY raw material LHBUNUETNINTFIU Andrographolide #78 Fourier
Transform Infrared Spectrometer (FT-IR)*Y

11 Raw material findnldanusiazisuinardudanumilou (Correlation) 91073
Wiguiiguainasuves raw material fualUNA3UYBA1TUIRTEIU Andrographolide feiAdes FT-
IR

Nan13ANE (Results)

Wan1INTNgUaNaNwaluaznIUTuIN Andrographolide #2835 HPTLC

NsigatienanwaluayIUInu andrographolide Tuihwganelas megds HPTLC wuin &g
afnanimeanslassl band vesansidusdusenavegietos 3 ¥in Tnefisumies band Tuans
afn  Hmzatelasiidan Rf windU band UB4A15UM$51U andrographolide (Rf = 0.34 + 0.01) of
maInduansdnfey andrographolide ﬁ’maﬂﬁugﬂﬁ 1 uaﬂ'inﬂﬁﬁaﬁﬁmammﬂ%mmmﬁwﬁ’mﬂma
msmiuiildnsmvesansiiatnlduarasarasuasgiuluusiay band fewades TLC Scanner udn
a$13 Calibration Curve ievUSinameasensiiatnldliiuivansumsgiu Suansluguil 2

PRA A

SU#l 1 ma HTLC vasnsafinshegnaitmeansles wSsudisuiuarsunsgiu Andrographolide
(Band 1-10: @1531%357U Andrographolide 100-1000 pg/ml, Band 11: Negative control (MeOH), Band 12-14: a1sainainimeaielas)
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3D contour shape Chromatogram Spectrum CRubrEtion qune

—

UM 2 MM TaUNU peak area L@MIUSiNauansd A USEUWIEUAUA5UIR3F U Andrographolide

Nam'i‘ﬁgﬁaﬁwnﬁnﬂiﬁmdtﬂﬁﬁLflué’ﬂwmmam:ﬁ"; (fingerprints) A28 mass spectrometer %A ion-
trap

mﬁﬁgﬂﬁmﬂﬁ’ﬂﬂdmamﬁﬁ Judnuuzanizda fingerprints) #81A389 mass spectrometer
410 ion trap A1UITORTIINY mass spectrum 7 409.0, 349.0, 331.0, 286.9 m/z FlnAAsafiu
mass spectrum 7 Wang uagaug (2014) sgyldia 409.2, 349.2,331.0 287.0 m/z § uiu
SNWULANIZYDY andrographolide ﬁ'ﬁLLﬁﬂﬂugﬂﬁ 3

EIamn 1
s A 0Lk e e

ESESESSERE

- e —

5U# 3 Mass spectrum 8381317915511 Andrographolide #nuUayauee Wang uasague (2014) (#1w) uay mass spectrum vaeensdwyinnilmeanelas
(@)

NAaN1SNAR Raw material ¥89 Andrographolide

N1SNER Raw material 1ngn15u8n@15d1A5 Andrographolide 31 1mganelas A2835an
Wan (Crystalization) ldndngumaeuen dla dauanslugud ¢ ($e) wazidlethninfigatiiendnwal
#7838 HPTLC wud1 TeMunus band vesudnfid a1 RFLWAAYU band ¥84@150105511
andrographolide (Rf = 0.33 + 0.01) L& band 1Agn ﬁ’maﬂﬂu;ﬁﬂﬁ 4 (v31)

5 ] ,.§:' e o e e T AT
gﬂﬁ 4 dnweuzndn andrographolide (#18) wazna HPTLC ¥0an15uana1sdAaiuion1sanxan (177)
(Band 1-10: @1537915871% Andrographolide 100-1000 pg/ml, Band 11: Negative control (MeOH), Band 12-14: W&n Andrographolide 138373 1-5
i)

Moz

NSNAR Raw material lagn1suena1s@1Aey Andrographolide 3nnWnzaialas aqe Flash
Chromatography WUIenansle 3 @y Aduandlu Chromatogram gﬂﬁ 5 (#18) wasdlathusiavadiun
fgalondnwaisae38 HPTLC wudn daufl 2 wavdaudl 3 wu band dauay 1 dwmis Feihumisves
Band Tudufl 3 fiFn RF Wiy band YBIEN5UN5§1U andrographolide (Rf = 0.33 + 0.01) ﬁ'&LLﬂﬁﬂugﬂﬁ
5 (@)

yui T twbvn s [ s [ v (O [T Tt 0 e at
Faction 3
- h e
£ aas
| &
4t %
]
Eaction 2 2t
Fraption 1 T L
AL AN i
== = aat - —
B e —
E] &
v [ L[ ] T :
T 100 RA B AL TIRED

gllﬁ 5 Chrornatogram e384 Flash Chromatography (978) Wagsa HPTLC 983n13uenadnsafaie Flash Chromatography (427)
(Band 1-10: &3uner3§1u Andrographolide 100-1000 pg/ml, Band 11: Negative control (MeCOH), Band 12-14: collected fraction 97 Flash
chromatography)
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NAN1TNEIULBNENEAIVAY raw material WigUAUaIIUINTFIU Andrographolide #78 Fourier
Transform Infrared Spectrometer (FT-IR)

{1911 Raw material Aindalduinsiadiasgidiomaiia FT-R Wisuiisuivaisuinsgiu
andrographolide Wui1 Raw material findnléainnisanudn fe1 correlation Winfu 0.993846 uas
raw material 71 HA0 17910 Flash chromatography ffi1 correlation W1fU 0.988753 & 45l A2
wiloufuansunsgruannnitdesas 99 waz 98 muEy Haandlusuil 6

Ly Y 'y
YR

i i O PREEAS A7 Cometation o 0988753

UM 6 infrared spectrum 9 MNsAATIEiMewWAtia FT-IR Y84 raw material 91nMIanRan (Gro-1dudung)
way raw material 370 Flash chromatography (¥371-1@uEWe7) WisuWisuiuansuInggIu Andrographolide (s&ude)

791501 (Discussion) kazUaiausiuz (Recommendation)

N1SNEAR raw material Y8981 Andrographolide AW IMza18las AwWITN1TANNANLALID
Flash Chromatography vinl%l# Andrographolide AiA1uUSans uazaumileulndiAsaiuan
1ATFILNINNITeEaY 95 UAIS Flash Chromatography Thanlunswanties farsisianudud
geuazanunsnvenenandnldlulSinaiunniimsansdn Sasnzauiosthunldiduisnnman Raw
material \ilemuANANAMYBIMIAFULENS MYalkaz VSN myanelasTuiesfURins nauny
nMsdndeuaviinansunsgiuandalsemald valanunsodesennsnaaeulasdnwnisuuidon
asiafiuazioqdunid nusAnwnmageunvsuasimunvuin (dose) vasansdfny iafiavii
Raw material 1719 Useleviuarairsnusndedunisrud unmelunsuvadailunisiiude
ANaINsaduNMInaedudUadninaonviasldeslildnesgruduinsded wiadeusely
uenaniifamsalidunsunisaiauasuenatsdidyain nsfinwassiifuuumsunimds aw
material vasansdfyanayulnsviindug Agahanldlumedadnd wy fiutu na Waenilian
feys Ay uesedun WWudy
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YeveuRnsEMIETinAsRsuRamaUAUAdR IR sl dunilueuussanu
2567 wasldwmiiviesufuiRnsnaunivaeununwendnis AvemdslunmsufiRnulidisaadly
el
1@N&a1591989 (References)

1. Hossain S., Z. Urbi Z., H. Karuniawati , R. B. Mohiuddin, A. M. Qrimida, A. M. Allzrag, L. C.
Ming, E. Pagano, and R. Capasso. (2021). Andrographis paniculata (Burm. f.) Wall. ex Nees:
An updated review of phytochemistry, antimicrobial pharmacology, and clinical safety and
efficacy. Life, 11(3), 348.

2. Fwemissas wuiviand, anws Saslunw, aaR sysuyns, wasiann audseialy. (2502) Havesmsiady
aylwsimmanelaslueslaly. msdssgumadnmsvenmiinendoinuasmans adsi 37: ann
d0d anudmunmemans. ngavme. 2542, 102-107



10.

11.

15

550UA DaulaY, Tunun LY, TUNUA euns, ugua vywiul U13uR lvewey, 8513 Tl
WS, Waraing gad. (2560). kamsiasuimeanelas iiuty wasddusmsreaussanIwns
RIYAULR UavAMNNYINYBIlANTEV. uANYAS. 45.
Qs ARy, (2567) wmennsldviluleding Tnslulefind wazanulnsluendns ieduasy
aunmauunsFeuiTiulumsfednd. onansmeuns 67(2)-0115-017
ASEVITIANSII0NEY, NIENTIINWESUaEaVngal. gYismanimsdansnshendugatnlsuvelne
W.A. 2560-2564
NSUUAGRT NSENTIMNBATUALEMINTA, karAUIUINTIVING aanTuUMNaRALUIISAERS.
gNSANERINTUUAART W.A. 2566-2570
Thai Herbal pharmacopoeia. (2016). #wgaie (FA-THA-LAI). 103-111
Thai Herbal pharmacopoeia. (2016). EﬂLLﬂUﬁ;iJaﬁTb’}Ea’lEl (FA-THA-LAI CAPSULES). 112-113
Wang J., W. Yang, G. Wang, P. Tang and Y. Sai. (2014). Determination of six components of
Andrographis paniculate extract and one major metabolite of andrographolide in rat plasma
by liquid chromatography-tandem mass spectrometry. Journal of Chromatography, B 951-952,
/8-33
Bianca S., M. Konig, B. I. Escher, S. Wittenburg, M. Proj, V. Wolf, C. Lemke, G.
Schnakenburg, I. Sosi¢, H. Streeck, C. E. Muller, M. Gutschow, and C. Steinebach. (2022).
Andrographolide Derivatives Target the KEAP1/NRF2 Axis and Possess Potent Anti-SARS-CoV-2
Activity. ChemMedChem, doi: 10.1002/cmdc.202100732
Singh P.K., H. Tanvee, P. Onkar, S. Leena, R. Kanwal and, M. Neeraj. (2006). FT-IR spectra
and vibrational spectroscopy of andrographolide. Spectroscopy. 20:275-83.



16

NNSWAIRIIGNSIANLYD Chicken Anemia Virus U
F5unuwalla Direct Real Time-Loop Mediated

Isothermal Amplification

d =

ATAT IeaUINENa’, Niyalsila audyansy’

, 4ing ¥a1u1ng’, 3527 Junsay’

, 1aAYy Juanvindana’, Jude dAainana’
i
UNAnea

I¥analsalarinanadiasialula (chicken anemia virus, CAV) Wuanwgvadlsalainanswinguisias
amenfiduiuunnsedluln msfiade cav Ingliuansenmsdamululnfifienguinnd 2-3 duand 3s
Sdufaedammnvidiesieiimatenliuing 35 PR Iuiswilsidedlunmsasiamidle CAV us
Fadldszavnamuusarendevanet umeuia DNA extraction wax gel electrophoresis N5ANEIAS I 3916
Wannmsasamide CAV ludsuladneds direct real time-loop mediated isothermal ampilification (direct
real time-LAMP) Ingiszenddensduined 198 Sudunm 10 unil wazuendnladaedsdunies Wunm
5 1171 ntuissuRBuelhanndnlameeiiduudaselnswes LAVP fisuweretiy vp2 uay
s TnrnuguluUfAsen LAVP Tnsuanstaviufinieied samsiaianaseju (LAVP turbidimeter) igaumndl
65 aarnwaLdea Lan 90 Ul HanwuiINIs direct real ime-LAMP T4 1aanlunsnsaalaiiiiu 1 F2lua 45 wil
LLamJ%mmlﬁaﬁaaqﬂﬁm’mwuﬁa1032 TCIDs, fiefiadans nelinumainufdsetmiulhsanelsaluden
Inwiledu 9 50 4 e Wun Smnadasululs vessausnauinssluln uasilodluld wenaniisitam
A0nPA IR UNAAABUIBNS PCR 7iseAun1saenndadfiunn (A1 kappa = 0.823) waziiA1Anuluasen

AT UDINAGBUWINAY 100% Wag 94.20% aua1eiu Fsaunsaindsluussenaldidumad onnila
dwiunmansavide CAV lugSulnfivhiula

Avd1A: hsanalsaladnaisfnnaluln, direct real time-LAMP, &5y

-

ot

" AudifeuazinnmsdmniunmdniangTueen 844 vy 9 fuanaeiil netule Jwmdiavays 20220

* 71AIY19aTITINYT ANEINYIMERT INIAINTANNINGIRY 254 auuway1in uvedalnd wadnuiu ngamme
10330

" {SURATaUUNAY InsAnvikasingans 038 742116 038 742120 Swd aunsarudakusc36 @gmail.com
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Development of Direct Real Time-Loop Mediated Isothermal

Amplification for Detection of Chicken Anemia Virus in Serum

Saruda Wanganurakkull*, Kanthanis Limwibulpongl, Mutita Chalamaat?, Jirawut Chan-ngam1

, Lerdchai Chintapitaksakul®, Wanchai Assavalapsakul?

Abstract

Chicken anemia virus (CAV) causes severe infectious anemia and immunodeficiency in chicken.
Subclinical CAV infection usually appears in the chicken older than 2-3 weeks. Therefore, the laboratory
testing is necessary for diagnosis. PCR is a commmon assay for CAV detection but it is time-consuming and
requires several steps including DNA extraction and gel electrophoresis. This study, we developed
method for CAV detection in chicken serum by direct real time-loop mediated isothermal amplification
(direct real time-LAMP). This method was applied with sample boiling for 10 minutes and then separated
boiled supernatants by centrifugation for 5 minutes. The supernatants were used to amplify viral DNA
with vp2 specific LAMP primers. The turbidity in LAMP reaction was measured in real-time by LAMP
turbidimeter at 65 °C for 90 minutes. The direct real time-LAMP could detect CAV in serum less than 1
hour 45 minutes and showed viral detection limit to be 10°“ TCIDsy/mL with no cross-reaction with other
4 poultry viruses including Newcastle disease virus, infectious bursal disease virus, infectious bronchitis
virus and fowl pox virus. In addition, this method showed the results correlated with PCR test at very
cood agreement (kappa value = 0.823). The diagnostic sensitivity and specificity were 100% and 94.20%,
respectively. Therefore the direct real time-LAMP can be applied as an alternative technique to detect
the presence of CAV in chicken serum at farm level.

Keyword: chicken anemia virus, direct real time-LAMP, serum
1.Veterinary Research and Development Center (Eastern Region), 844, Moo 9, Klaungkeiw, Banbung, Chonburi 20220
2.Department of Microbiology, Faculty of Science, Chulalongkorn University, 254 Pathumwan, Bangkok, 10330

* Corresponding author: Tel. & Fax. 038 742116, 038 742120; email: aunsarudakusc36 @gmail.com
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unu (Introduction)

lselafinAnseluliiiannisinide chicken anemia virus (CAV) ul¥aegluad Anelloviridae
ana Gyrovirus YillAegtesndn 2-3 §Unvi ueante1ms wu da uaszuniu sieulsilawaziueian de iy
Tafinneiinguusuazmelufian uasvhliiinnmegRdufuvhauunwssduliengananin 2-3 danii Tag
laiuania1n1s Jagtun1snsiavnide CAV ansonsialddae38 polymerase chain reaction (PCR) Tng
pyRnanTiugnIINeilisanneiele wu senlla duuwazsiv Wusu (Tham and Stanislawek, 1992) usi
358 Wesoind saladiwefidsemuns ST uneududoulazdasond IR nageuTiiarmtiuey 5
SEEYNARNTINNY 3-4972131 (Dhama et al, 2014) Fdimnzandmiuihluidnnaneau dWelidnas,
uazaiunismuAulsalaviudl nalla Loop mediated isothermal amplification (LAMP) 1 uinaianas
asvnausnITved eftauliuienfuis PR uiendemsifiuySinnensiugnssueg urnsadie
gampiifemelu 1 F7luuavendelnsueiidumededutvineg 6-8 Vi Sdieudumzgs vennnil
Feannsos unald s uadldias sl eniveg 1ireFsainsnihluvssg ndldanalsalumaaunuls
(Notomi et al,, 2000) wifla LAVP 4lgigninunitanisluassilneendemsemaiauuu real - time faems
s ineeulusiaUAsen LAVP el essiaiarmnusu (turbidimeter) ways 1uHasiuil (Mori et
al, 2004) FeunAdeiFatumsiauiBamanide cAv udsuseweiia diect real time-LAMP gl
Wisamanhiarifidueuieusslinad fmuluasmudineas

aUnsnlLadsNs (Materials and Methods)

NSWAILAS direct real time-LAMP

Jasegsd Suldadlunaeavaasy USinasay 200 ul wdnhludsluiidien Wunm 10 i
rntniiudusendndad 12,000 rpm Wuna 5 Wit wdnhdndatums 2 L veseuluufasen LAMP
TnguAnsen LAVP filddmisuvaaeuiivsinmsyin 25 pl Usznausie 0.8 uM Twswes FIP uae BIP, 0.1 uM
lwswies F3, B3, Loop F waz Loop B (1151971 1), 0.8 M Betaine, 1 mM dNTPs, 1x thermopol buffer, 8 mM
MgSOs, 8 U Bst 2.0 warm start DNA polymerase azd1uldvaiiieg WuaIiIunsa naulignuaun
Wuse mineral oil U3anms 30 pl nuiamuejudieind swmnaiamugudmiuuAiTen LAVP &
uanNalugunsmlagun x A LN wassnu y A ALy nauinagusngEunswlasiy
nMsnaaauAUlLaLANNINNIZVREIS direct real time-LAMP

auhiveriSvnasulagiieanadsuniuauuInnledsunluauauluguiuy ten-fold serial
dilution $1uu 7 sesuerndutiu Tildeudiududsd fo 1052 1052 10°2 10°2 1022 102 uay 10°2
TCIDsy/mL LA UAaA98 NUMARUAILTD direct real time-LAMP 1ag35 PCR @1uamNudtnIzues
Fveaeulnetdumunuauiiiiuida NDV, IBDY, 1BV, FPV way CAV 1nmadeuiies direct real time-
LAMP
ASNASBUWILYE CAV 91nfiieg1935udae3s direct real time-LAMP wazil3euifisuanudenadas
YBINANINAFBUNUIS PCR

VRE US98 19T U I RaUINLAYaUIINTT PCR 977U 161 faeaeieds direct real time-
LAMP AMU38MRIA1 % diagnostic sensitivity Wae %diagnostic specificity A 281Usun5y MedCalc
(Belgium) Wa2AUIAT kappa (k) A281UswNsy GraphPad (USA) it 0Useliiusef uAIuAenAg o4
ST NNANAFDUVBTIO direct real time-LAMP fiu PCR muinausives Landis and Koch (1997)
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A151971 1 wanslnswasiavuaiilalunsine

i il Length
Primer name Sequence 5-3

(base)
CAV F3 LAMP TCC GAG TAC AGG GTA AGC 18
CAV B3 LAMP AGC TCG TCT ACR ATA CCG 18
CAV FIP LAMP GCT CGT CTT GCC ATC TTA CAG TTT ACC ACT ACT CCC AGC C 40
CAV BIP LAMP GCC TTC AGA AGA GGA CGG TGT GTC TCC TCC GAT GTC G 37
CAV Loop F LAMP ACC TTC TTG CGG TTC GG 17
CAV Loop B LAMP CAC CAS CTC AAG CGA CTT 18
VP2.1-For PCR GGG TGG ATG CAC GGG AAC GG 20
VP2.1 Rev PCR GCC TTA CAC TAT ACG TAC CG 20

nawaz3a15ad (Results and Discussions)

MsWaL3E direct real time-LAMP lupssii 838 asmidio CAV ludSilasendedunoumsssen
freeeTfudeisduldsresnanin 15 w1l uastumeumsnsiatarueuluufAsen LAVP dssesm
melu 15-90 Ui ﬁﬁﬁﬂawuLéaluﬂﬂﬁéﬁumaﬁuagﬁ"mﬁmmﬁuaﬂﬁa A3 ddnansmsialiifiu 1 Falu 45
il dlenBeudisuiuld PR fednludesatmansiugnssumasnsiainansiugnssuitgniiaSinauseds
cel electrophoresis 3 dl9szevnatlunsnsIauu 3-6 92109 (Dhama et al, 2014) Fivid direct real time-
LAMP fiwuntiuiid sdituneuineuarlinadini i PR athdlsfinuids direct real time-LAMP uazs PCR
AseEmnsalnauIndelsannssuAwarhanntrdud ey FuiAssna T wmneiurhsuilis
UseiRmaviniadu cav wiriuuaemsdnuse i msldiadun ewinsdend 1nluuszgndldlumsnsa
Tedlsn naveroummlivedds direct real time-LAMP fiianiulundell wuiSinude CAV fiouani
aansansIaNUBy A 10°2 TCDsy/mL nsaidnlasaludsufiuinanisendn imit of detection fenamagl
annsansauld egalsfonudlanSsudisumnulnedis direct real time-LAMP fU3% PCR Twaninsossia
WUl CAV o aaq@ﬁ 10**TCIDsy/mL lagiinuau PCR product 89u1a 660 bp Wu3a173 direct real time-
LAMP faaik3gan3 Mg PCR 10 Wi ausavinaeunnudanzyedds direct real time-LAMP wuidn ikauan
fawie CAV Wity duwamvageusiglaludaidnuindug 3n 4 v ldun NDV, IBDV, BV waz FPV
Tnaauvioiun wandliiuinlnswes LAVP floonuwuuiieldlumsAnuidrmmsizaety Vp2 103170
cAv galnglifnuiAzeiuiubsaludeidnelindug ada NDV, IBDV, BV way FPV 91nmsn3s direct
real time-LAMP Tunaaeumidie CAV Tusetedsuiilinauinuazaus 1078 PR Faduissndsdmsy
MSANENT $1UI 161 Fa0819 WUAE direct real time-LAMP Tiauansnuau 31 feens waskaausuy
130 o8 Turaueiing PCR Tauindunu 23 dreee waskaausiuiu 138 dret1a laewuds direct real
time-LAMP Wiriauingendmis PCR 11w 8 67eeng Feodunannaulinedis direct real time-LAMP 4
437138 PCR 'i]mﬂwmwmmwwuﬁaﬂuﬂ“ S1Na AN NS PCR WavaNHaN13NABUANINSOLARNIAT
diagnostic sensitivity wag diagnostic specificity 98935 direct real time-LAMP oy 100% wag 94.20%
AuARU venING S wanrudeRRd asE I NHavIadeUUNaAdeUTedS PCR aglusgAuRiinn Tag
fsananen k Febirwiniu 0823 Sauandliifiui 38 direct real time-LAMP Sianaluaganusninizge
suvravedeUaenndaatuls PCR
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YaLuauuy (Recommendation)

33 direct real time-LAMP wsngdwisulfiduismadenuilsdmsuanaifadtlsefinde cav Ty
meauiivh v oiiuiiAelseaglislsaswilinsmunulsadiulegaiuviag eglsfinuis direct
real time-LAMP §afifednfinftanunsatiluussyndldiiurhsuilifivse Rmaviiadu cav dviny
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= e s = i =§ el ar =
N3nsataRelsAlunaTuTuvsulauuwiamilsludwmianigauyslul 2566

WADNUUG USIAUYNS E35% [UUW

ot

Fedayd AU’ asensing unlsae Safen wirgIssas sau wnselnn®
UNANELD

fiurvasnisdine : Tsaluyadu otutism) iulsaieusaisluaunazdng favnanasivluydtuiiad
MNIToUUATIFY Clostridium botutinum 0T lFuaTRwiazuansomsnduidesouusadudumn seuumsle
fuwvauasaneludign Weieu unsiau - nuaiug 2566 wulauslurhsuwimddudmiamgauyithouasany
arlaiios Tneflenmsrdnelsalunadu msinnedidiringuszasdiiiensiadudulseluyadululauslumsseuin
Hredu wazanmnsafunmalumsiugnslseluadalulauuuasUadniviindusoly

38013 WifuwisiliFedleuuiugleaalmindifousiuiu sos i uisesnidu 2 nquaunisdanisermns
ey Ao nguitlidnaTnaviin wlla3aituu 200 i) warngulifundsiviinuazemsuiin dadilalldTaum ses i)
vinnsAnwlagnisasuaiulsaneszuininegn lngn1sdunival dunnan1sueidnivag vinisiiginwaziiy
feeeneg Aifertesdaieaufuans ievimnsaalagimamesinel ladinine Fradlindin asiameansity
as1aideysan Thda wasuwuaiiGenelse ﬁ:}uﬁqmmﬁﬁﬂﬁakﬂhmﬁ%ﬂﬂam§mmwm%a PCR LAY DNA sequencing

nan13Ane: 1nnsaeuaiulsa nud1 Susanauiildsuemsminwinduiivisuazae Sas1nsae
Winf 22.65% §as1ANTANEY WAy 18.05% Sasnnstaeme Wiy 79.69% lnefissuznansuthefameusyana
2 - 5 %u msthefinulussezusnae gnifstnmanuagmadusunn szazdenn vdeeunasiAunsEiHan Nty
ueuvoy meladuinuazgarslufounds svozanineasuounsuas meladuin vidsenimwmiguazii
29NUIMIUINUATIYNUAINNY INMIINIZLENLT BLUATIS LAY EUTUNARIE DNA sequencing WULED C botutinum T
c way D lugasEla 2 et

a3U: MINMFATERTaYan1zUInINgT 8I1N15VRAGTEN NaNSHITINLAZHABIURUANS TAuugl
p1atheulsalunady wazarndninannsvulouredalasvadda ¢ botulinum lusmsniin

AdAe : lsAlunaty, lauy, n13ns1930adde

1 anUugun R Wi @ nsuadnd Tu 1. 1nunInans wua1ngn WAIRNINT NFIWMNY 10900
2 drilnauladnivminuasadssa 965/31 U. 9 MUANATENSIARN B1LNBLIBIUATENTIA JIMIAUATAITIA 60000
3 gudIdpuarimnmsdmniwnmdniansTuan 126 1. 10 f. WYL 8. INs1578 2. 5193

*WWyUkaLSURAYaUUNAY N5 081-5552063 e-mail thchu@hotmail.com
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Diagnosis of botulism in a dairy farm in Kanchanaburi province in 2023

Wonganun Narongwanichgarn® Sirirat Ngernbaht2
Chaiwalun Tunak® Trakarnsak Paethaisong?’ Rattiva Naksuwan’ Rodjana Namkratok’

Abstract

Background: Botulism is a serious disease in both human and animals. It is caused by botulinum toxin produced by Clostridium
botulinum which caused animals show symptoms of muscular weakness, paralysis, respiratory failure and death. In January - Febuary
2023, there are continuously sick and death cows in a dairy farm in Kanchanaburi province which has symptom similar to botulism. The

objective of this study was to confirm botulism outbreak. It can serve as a guideline for botulism diagnosis in cattle and other livestock.

Method: This farm raised 805 Holstein Friesian cattle and divided into 2 groups based on rough feed management: the group
that consume corn silage (240 milking cow) and the other group that fed rusi grass silage and fermented foods (565 non-milking cow).
This study was performed by epidemiological investigation, interview and clinical signs observation. Perform a necropsy and collect
relevant samples had sent to laboratory for causative finding by hematology, biochemistry, toxic substances, culture, PCR and DNA

sequencing technigues.

Result: The epidemiological investigation revealed that only group fed rusi grass silage and fermented foods got sicked and
death. The study observed a mortality rate of 18.05%, morbidity rate of 22.65% and fatality rate of 79.69%. The incubation period was
occurred within 2-5 days. Clinical signs in early stage were droopy eyeballs and tail paralysis. Next hindlimbs weakness and staggering
were observed. Then dorsal recumbency had shown with dyspnea and drooling. Finally, lateral recumbency and choke were observed
and death. For laboratory finding, C. botulinum type C and D were found from two fecal samples by culture method and confirmed by

DNA seqguencing.

Conclusion: Comprehensive analysis of epidemiology, clinical manifestation, autopsy and laboratory tests, this dairy cattle

herd may be sick and death caused by botulism related to contamination of C. botulinum spore in rusi grass silage and fermented foods.

Key words: Botulism, Dairy cattle, Diagnosis

1 National Institute of Animal Health, Department of livestock development, Kasetklang, Ladyao, Jatujak,
Bangkok. 10900.

2 Nakornsawan provincial livestock office, 965/31 Moo 9, Nakornsawantok, Mueang Nakornsawan, Nakorn

sawan province 60000

3 Veterinary Research and Development Center (Western Region) Ratchaburi province
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n1smagauaultlavasyanagaunnaalaiasainnislelusiuanaau envelope waz nucleoprotein
= A = as ¥ o ey oo
Maneaanlag baculovirus expression system NUYANAFAUNIINITAIIINIUY 3 BVBLINBN1TATILIA PRRS

191 1990 1NN Shluna
UNANED
1 41Y89N15ANWI: porcine reproductive and respiratory syndrome virus (PRRSV) A8l LAANAATENUNIS
= 1 = a o ! ; & ar 1 =i
LATHINIFDYAANNITTUNSHANANILAZAIUTUAMNAIUDMT Iagnuin glycoprotein vaatialifaludunsranig
ar ocedes N o a a = =i i & = PR P i a
YIdnINAAYRINTWNONER wauRUaR luraieh nucleoprotein YauaA® LUsAWNE immunogenicity JaqUuys
VAFBULBUATBR YANERIINN151Y whole virus Wanu31n151Y baculovirus expression system Liananlusiy
anuauvlla glycoprotein Uaz nucleoprotein WatUSsuisunasnaasuauldlauy wuldtsy Awugalseasd

vinsAnwUSeuiisuanuluazanudmizyedusiugnuanfingnlaain baculovirus expression system uag
nMnaaeuaulEle fUfBg T UHIUNITATIRIINYANAGBUNIINTAIT Y 3 V0

25n15: Lﬁmﬁﬂu’lua’ﬁﬁuﬁqﬂﬁmaﬂﬁaﬁLﬁﬂ‘iﬁﬁ slycoprotein Uag nucleoprotein o135 N8# recombinant
baculovirus mﬂﬁwmw transmission electron microscope immunofluorescent LLaswﬂﬁﬂﬁUﬁuqﬂﬁﬁuLﬁa
submit lugiuiaya Genbank 11 molecular weight Y84 recombinant Tindnld LaENANYANARBULUY IELISA e
naaounuldld Tneldiats@5uuan (triple positive) wazau (triple negative) 310 3 B%ayanaaauT LU 180
uay 93 iy Intudwanat ez anaaeuindnldlagld MedCale software Version
16.8.4

WA mmwLﬁuﬁ’nmuaf‘r‘zﬁuqmwﬂmma ;éflNﬁ‘tl’E]<‘lm“Jﬁli’)?dE‘{EJ°UNE’I‘UadﬂﬁﬁﬁﬂﬁﬂﬁUﬂ@&ﬂﬁiﬁMQHiﬁuL“Ij’l‘lﬂlj’]ﬁiﬁl‘i&
ﬁ‘UL%E] PRRSV gﬂﬂﬁdﬁ‘i’]’ﬂwum‘maﬁ recombinant baculovirus 310 AN electron microscope e fianunsansis
WUNISNE A recombinant protein Tu sf9 9710 immunofluorescent ag molecular weight U84 recombinant
protein assfUAdAuIINEWUIsHUgAsSUAlY Tnsiilenaasunuldldwuiryaneaey GP5-ELISA faula
Wiy 94% wazaNS IR 89% luvaisTiyanaaay rNP-ELISA fidanalawiniu 93% wagaudumizi 91%

a5 91nN15ANWIE L baculovirus expression system w1ldusiisnageuazenlun1sudn recombinant
orotein WA@MN5AKER recombinant glycoprotein kag nucleoprotein lé wavifiavinisnaasuawleldvinled
1510718713011 recombinant isassyiaunldauldluganaaey iELSA uagviliyanaasudaiauluey
amudmglndiAewSeiiunit 90% Jseunsathinnaniseevausenifuiunelurfumdansviiadu s

a i

FugnsitenluaulsAluNITN SIUTENALNUIINNITTOYANAABUIINAUTENA

Ad1AgY: PRRS, ELISA, baculovirus expression system, validation

AN UUgUAMAR IR KYREINeTT UAIRINT NFIMNLMIUAT 10900

oy

WeugSuiayay: 0 2579 0570 Ins uving: 02 5798919 e-mail: jrattha@email.com
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E=—

nsAnEn lutaendl dutds nsesulunisniantsvaslnlunassuuulasedasy
Fown WY sl e3Sus" aynd A’ algydl agnine?

UNARED

msAnwlutiosmit auide nsufienlunisidnlsveslalifdsuuuudesdase uiseanidu
2 MInaaes Mvinaesit 1 msAnwinisldlutioswin aude nssiiealunmsidalsla vendala (n
vitro) 3uNUNIVAaRIRuENaNysal Ussnaumeundayulns 10 ans Ae nqualuan nguudaly
UREVL aULED waNIELTEY NNNANLANMTNTUAINY 3 526U AiB 20% 30% uay 40% AUEIU
wuin wdslutiesminanududu 40% fuszansamlumseuaulsliafian (P<0.05) sesasun fie
nauiilduddlutiosvuinamundudu 30% susfinguauauuasnguulenssiisussiuadudy 30%
uag 40% fuszansnmlunisaiuaulslaniiiga (P<0.05) nmsvaaead 2 Anwinsldudeayulngly
msfrdalslilunnsulnldifesUdesdase duiunmsfinulunfinuasnasdidedlilivuuldes s
5 Wiy MsuAdiunsnaaeIukNUNTIRaRsuUdNaNysal Usenaumeudeayulns 3 gns Ao
naumIuAy naukdsludagmitanududu 30% waznguuwdaludaemiianududy 40% wualn
panifu 3 ngue ax 5 919 ax 5 i T 75 d/ahdu dullumaveaes Taswdddutesminldnszus
o1utlu 500 niu/men Wineuduutls 3 Ju Wouas 1 afsseezinan 3 afyshsu andutildosnin
ldnananadiddrdyunaslswesy 20 3.4. uru 20 w1 Yme1dnsusneenuiiu wuIMsLAUM
ogdlslandait 1 wazadsit 2 liwuanuunnsewessiuiulslaograiduddamisadn (P>0.05) vauil
mafulslandsit 3 nuin msldutislutiosninsedu 30% uag 40% fswaulslasninguauayly
sunaaesdl 1 egralsAnudwulsiilifianuuanssiuluviisuneassi 2 3 4 uay 5 egnadl
UgdAn9anf (P>0.05)

adnagy: Tutoenun arulde nszwiou 13 Inlduuuyasedasy

aunetdouauidg : 66(1)-0516-009
Y dinnudadanivaminideduil aneiiies daviadeaui 50300
Zyminenaeseagdedul snneias Janiaweelmi 50300
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The study of Sugar apple leaves, Siam weed and Garlic on Mite of Free range Layers
Rattana Nukreaw’! Pawin Sritiphan® Anuchart Khumma'and Nuttawut Krutthai®

Abstract

The study of sugar apple leaves, siam weed and garlic on mite of free range layers was
divided to 2 experiments. Experiment 1, the study of sugar apple leaves, siam weed and garlic
on mite were tested by in vitro. The experiment was designed as completely randomized
design (CRD). The 10 treatments were control and sugar apple powder, Siam weed powder
and garlic powder at 20% 30% and 40% concentration respectively. The result found that the
mortality rate of mites was highest in the sugar apple powder at 40% concentration group
followed by sugar apple powder at 30% concentration group. While, the mortality rate was
lowest in the control, garlic powder at 30 and 40% concentration groups (P<0.05). Experimental
2, the study of herb on mite of free range layers. The experiment was designed as completely
randomized design (CRD) in 5 farms. The 3 experimental powders were control group and sugar
apple powder with 30% and 40% concentration respectively. 75 laying hens were divided into
3 treatments each with 5 replication (5 birds per replication). The study was conducted at 5
farms in Chiang Mai province. 1% and 2™ time to collected mite; the population of mites was
not affected by treatment groups (P>0.05). However, 3 time, the population of mites of 30%
and 40% sugar apple powder concentration was significantly lower than the control group in
farm 1 (P<0.05). While, the population of mites was not significantly affected by treatment
groups in farm 2, 3, 4 and 5 (P>0.05).

Key word: Sugar apple leaves, Siam weed, Garlic, Mite, Free- range layers

Registered No: 66(1)-0516-009
L’fChiang Mai Livestock office, Mueang Chiang Mai District, Chiang Mai Province. 50300
2"Chiang Mai Rajabhat University, Mueang Chiang Mai District, Chiang Mai Province. 50300
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nsideelnliuvudasedase lnlvdunid dnUszavlaummeisatgusnsuniu nsigenan

2/
el ot =

wuasflomavudouluems duazredlald dudufeduwdalunisldayulnsfidluviesduluns
A0 wazAuauweSn1eusn agnlsiaunsirayulnsuildrautnegwin wazdndudsnsiu
assnan vln wazUSinavesnnsldfidaau ildinwnsnslifeuthunld Ssdwdudesinsmgnsvde
FBasihedenisihluld inwasnslidesassinassgn fdeyaidnaulunisthluldusylen

l5 (Mites) \unuasitenduognneusnsisnednd fuwimdnunn (0.4-0.7 fadiums) Wooguu
Sumelrivggaidenruioil filviinunnuasisesiorahlilifelsalafinang (Anemia) 16 13
Aeunnviiaaunsoendelufunedenlagliflildvare usudmangduasi Seildnmsmuauuay
fdmvilaenn lsiinuszuinludszinalneg 1o 15une (Red chicken mite; Dermanyssus gallinae)
wuldvilanuasdudgmivgramnssunisidedidudunnlasanslulsemasouniou waed
Tsadeunuudaiu lsunsfiaes¥inflauysaldu (An-21l0) melunandfies 7 Ju aunsofidinegld
Tnglaildiudenlnioeyssun 30 dUai lsunsaunsaivdnuiesidgmeeninidediunniias
lugrminsoulazarand LAl UYINLIYU TUYINA9I UL NAULIURINUYONURUNIBIBELEN
vaslsaFouuazariumneguuiiliiionaidonlutisnansiu sihmuendeluudnalauruuinaduld
D152UIMNNY AziuaulAgnUsnuIn Lﬁﬁ]ﬂﬁ]’lﬂl‘ﬁ%ﬁLﬂﬁEaﬂag}quLf‘M"Uu lsunsanunsadunmsinge
LsaafiddniUnle n1snsalsuasuudilninazasiauinulausulalaunianiioninssin usnn
axlwnuazlddn Wudu msmdalsunsdulngldonsuuausasdosse Sl lvonguuaduvuiou
01115 Uniazwesly dnsulafidsauuuldesfiuentvgynassenuduiinauesiuuamioldean
wasiinalseadluansesiundedanuenasuuiiuies 4 ewwnmsdanu Insmssasuuslavild
ginnimsdesdituudaing Wsenns, 2560

lAldfngAnssunservdu Fufnmugfunginssunmsinuazmsfeidy 1inandansedu
oA Yamo1uru wasadng gamndl wasmsunSadauiou Tngliouduiesnwanmay mdnlusu
UinauuaridaUsAnniguen nAnssunsetuduUsEneufen 1TuBuUURULAZQEE (YW) UL
Yansewusuvidenu indeulmifieglasnisadudnlouiantuluniwnundmesdidnisguaznis
Tsuazifntuduisseudg vaneseunouiiazdugafensbulaziugiuiioliiansdag naasisas
Faislrileouaglnlufianureutanoiuiuediedu diumainuddilidhluagnduessitesonis
Inmsuazinuasnsanunsasnlulalaazain (Clayton et al., 2010)

fasulnsitgvslumsmdanesneuenlula ldun deewin Wuaulnsinuiluignsly
nshde Wiy wnuasusasiugadenldd duildiduen 1dun Tuanuasde (sanuazuia) Laglu
waziudndasinan 1981 wuas Funens Owa et al. (2009) 1841131 nsAnwiluiiieludn
fosmindanuiduiivgs diiiduanludigrisnim wWaenvesddu wuans Anonaine 0.12% @usn
wuas Alkaloids 3 wiia lawA Anonaine, liriodenine Wag Reticuline (murici nine) wagdanudnin
wan Tu waznasouvasmdniasny dauaudfiduaisidauuas (insecticidal) 1¥adauazamne
(2540) wuinmsldiudatiosvtrseduanudutu 20% aunsaddalsuadulnlddigadioouty
ansanaudnasinuazansannsinmeliva WadeuazUuald (2531) 518911971 Tutpenun 20 n5u
(Wszana 20 Tu) TanliunanagiBeanautn 20 faddns ansoldniemdandavianizuiy

Ustauialale
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aULAD ﬁf’]ﬁu'ﬁxma%aﬂisnauﬁw Eupatol Coumarin,d e | Eupatene Lupeol Amyrin
wae Flavone Salvigenin Tul Ceryl alcohol Sitosterol Anisic acid, Trihydric alcohol Tannin
Isosakuranetin Odoratin Acacetin ﬁqm%iuﬂqiﬂaaﬁ’uﬁﬁﬂmgaﬂﬁﬂﬂﬂ masdndu mdeves mde
Il vueunsey] vueulein wazwuawudue (nya-Agna, et al., 1987)

NSy (Allium sativum L.) @sdnfiey Usenaunie 8aadu 0.6-1.0% daadu (allin) lada
daladalva (diallyl disulfide) wniiadadialasdalna (methyl allyl trisulfide) AX13Y (coumarin) 18
adadadaiidu (S-allyleysteine) figvsluntsrdnuvasldvansvia wu wmisseu wdsly uwamiv
fralnuds lsaeiiiAnanidesn 1w Tsasnindne Tsasradia (Curtis et al., 2004) asna (2528)
seuitayulnsiieangnslunislawazsiuuasdngite loun Yesmin ngladvew 1usdu wesd
(2537) Teauinnsidluanvainzing azles waztsanun lunismavaunesnieuanveadlily wui
funlduansnumuaglsialdnnelu 3 Yu ndsnsldluanvesayulns vaeiiTuil 7 uas 18 nds
naaeanuimesmeuenimainsnnulndidssiunnngu aguldinsldayulnsdeddedreries
L‘d@ﬂﬁ]’lﬂ’é]’l’%ﬁﬂﬂaﬁﬁﬂ’]U’]Uiliﬂ’l"a‘ﬂ’mﬂﬁm&lﬁﬂ?EJ‘L!E]ﬂ yananil ﬁ%ﬁ‘ﬂﬁLLaxﬁiﬁy}m‘;}%’mﬁ (2563) WugUn
Thsulnliszuvulansiinisadralusunsunisiidals egradesifiouas 1 ade waranunsnt
nanfausiansssundnnldvaumunisldansiedild dWefiuanasastlifuifnurasingnd

gunsaluazisnisvaaas
L =]
aUNIULLaZITNIS

mMsnaaesiil Anwnsldlutesnin aude nsefisalunisidalslanieuensila
1. mawsguayulnsudeayulng
Hlutlosmin auide nseiion meuuiilagldgamall 60 asrwadea uu 12 4alus
wioRsaulruisumaorutuliiiy 13% dnusesdoaudnauiuiuaenesluazidunlusesu
AYULVNTUANAY 3 T2AU AD 20% 30% Wag 40%

A5N1SNAADY

= ot 1
1. Msinusieggls

[ T
e =

Aulslannlifudondelilufidewdesdasluiuiidminded]
2. MIveapsuUeanidu 10 ngue ae 3 91 uslavdildlsednas 30 f Fail

naul 1 nguauan (laldayulng)

nauil 2 uddlutiesmitaududu 20%

nauil 3 uddlutiesmitanuidudu 30%

nauil 4 udslutesvitanuididu 40%

ngui 5 udsauideanudutu 20%

NauN 6 ulsauidaANTNTL 30%
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naudl 7 wlseanuidenududiu 40%
naudl 8 ulsnseitennudud 20%
naudl 9 ullsnsuifieunnudidu 30%
nauil 10 ullsnseifisumnududu 40%

3. Msyufinveya
1915l 30 frluudazdn Maluaruufaiifidnaseu (petri dish) ndsnlseudsanulng
w1 Falus tuswalslafimewasddin ihdeyaunduaesidudnisnie
aonuiisiuauide
vhunuasnsgidsdlnliuuulasssunenssiin uaziesfuRnisuminendesvdy
ealw

mﬁLﬁﬁ:ﬁ%gamqﬁaﬁ

mwmaﬂ%’mumﬁmaaaLmugﬁuauu“ifﬁ (Completely randomized design, CRD) AtAS1¥%
muulsUsIuTaeld Analysis of variance (ANOVA) WU3BULiBUANLLANATIYBIALRRETEMININGN
135 Duncan’s new multiple rang test fglusunsua 593y Lﬁammﬁ;uﬁﬁﬂﬁxﬁw%mwﬁqﬂ 2
Sustu lumsdliumsveassil 2

msnnaesd 2 Anwnisliutsayulnslunmsidalslalumdulaludesdesdass
1. MILAITUERINAD
Fadenhsunensnsaesiilivasedaszsiuiu 5 wsuluiuisorindedruasiug
Famialn&fsanifidymlssuniu
2. Mswnsuayulnsudaayulng
ayulnsildannismeassit 1 mevuislagldgunnil 60 esrwai@oa uiu 12
Flus ieflsanliuisaumdenutuldidy 13% tanunasdeaudmauiuiudonssluasidonly
SAUAMULTNVURTY 2 T2AU
3. N15NAaBIANIAUN S IUNISUNEATNTTINIUN 5 WIsu waasnisy wuslnlveanidu 3
nauq a 5 919 ay 5
naudl 1 naumuan (Wsiuaenss)
nauil 2 utsanulwseududu 30%
nauil 3 utayulwseududu 40%
9N1INAADY
1. m'ﬁﬁ’ﬂmﬂgﬁla@
suiiunsiaeslalelulsadeuda wuuldosdasuinunsnssiuiu 5 Wisy urazwidu
wisllveenidu 3 nduq ae 5 €19 ax 5 6 59w 375 M
2. 5080u Wisudeuln fnsdeavasnlnliuaaing nelulsadouiinensuin ndouau
Uday (n319x81) 2x2 wms Munauduiansesiunuvssna 10 wufwes vnaadesdaldswoy
5 frenan (SR51dIU 0.25 M1519WAS/F) w15 Aaen nelurendduigiuau 1 §u Alve s

LUUWYIU 97974 1 9u 859l 97171 1 59
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3. dmawtayulnslalundateudu 1 nasssia 1 Aen ussrawdsayulnsngasas 500
n3u (faz 100 n$u) naInIenaesaudule 3 Ju inlalvuiuls Ieeuusiaenquunldganaiasin
vunlngussgadsuaaslsnesuy3inns 20 4.4./qu/i idliutu 20 it Tnelkauivedlilug
ponuAIBvesgan (2526) 1hilsfilaluge wldauuiuaziuduuls

4. MsUuUNnveya

antiunisivlsla wastuiinteyadnuiuls ndwinlseuteayulnsluud 3 fu heu
av 1 A1 seezan 3 iWeunnvhiu
aonuiigiuauide
ANuN1FIUNITUNYATNTTIWIN 5 Msuludnanausn 81L0auiSy §1LNBLILAY
WAL LNBL T8I FaninLdealul

NFILATIENYDYANIEDA

nsnaaesldununmaasiuuduanysel (Completely randomized design, CRD) 31A51¢%
AU TUsUAgTY Analysis of variance (ANOVA) W38 UIEUANLLANFINYBIANRAYTENINNGY
NMAaed 1ae38 Duncan’s new multiple rang test fglusunsudnsagy

NALAZIISUNANISNAADY

nsnaaeedl 1 MmsAnwmsidlutdesmin auide nssdienlunsidalslineuendala

nan1slgndsludasmin aruide nssiiey deansin1sasvastslinteuanaln

msldludesnin awuide nsiisudesnsinsmeveslsinneuendaln uandlunisei 1
Wu31 8m31n13018203L5n naumuan nauwlslutesnuinl Nty 20% 30% 40% nguwda
AULERALLINTY 20% 30% 40% waznguundanssiisuanuiudy 20% 30% wag 40% daAnviniu
0, 65.00, 68.33, 80.00, 60.00, 55.00, 61.67, 53.00, 41.67 WAz 43.33% A1UAIAY il BL7 8
Usgdnsnmlunisanlsseninngunaaes wuii wdslutdeeninanuutu 40% 18a31n15eved 1
lAunnndnmuny nguiildudenseiiisunnududu 30% wag 40% egreiitiddymisad (P<0.05)
vaugAudslutosminamdudu 30% fdnsnsmevedlsidlndidvetunguitldudsludosminain
UTY 40% @anAdedny WatuwasAe (2540) $189UINTsIgansanaudn s AUl NTY
20% WuvuuuAfflsln duseansanlunsainlslifidian (90.75%) Weiisutunguaiuay

ot ey

(P<0.05) WatenazUaaid (2531) 5199797271 Msiglunaenul 20 nsulvanlviazidennauyn 20

@ oas

a . aa 1 1

Nadans lnmuaimln nunaIuIsanIInnLaTNALNELUWA LAl
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A15799 1 KaN1SANEINNSIERUSlULBeVUEN @1UldEe nseenlunisnantsnieusnial

2M31N136118 (%)

NANAIUAY 0.00+0.00°

wdsluteenun 20% 65.00+10.00%°
wdslutesnun 30% 68.33+7.63%°
wdslutaenu 40% 80.00+17.32°
wUSEULED 20% 60.00+0.00%°
LUSETULED 30% 55.00+8.66%"
utlauLde 40% 61.67+33.29%°
udenseiney 20% 53.00+25.16%°
udeanseiniey 30% 41.67+20.20°
LUINSELeL 40% 43.33+17.55°

VINEWe: ALRdYEIudgLuNIINTgIY
2 uag ° onwslunwnadennuuanasiusgafitedAndanisanan (P<0.05)

mMnnaasn 2 nsAnwinstdudeayulnslunisidalslunrsuldlenideauuddesdase

wan1sldutldlutiesnindesuaulsluldlifiidesuuuysesdass asei 1

msldutidlutesmindesuaulsiilurhiuldldifesdesdaseaiad 1 wanslumsnedl 2 wuh
msTdutlslutiosmitseduanandudu 30% war 40% Tlnlvaan 3 Ju Mniuthludrmasuls
wu31 SuTualsinbiwensneiunguaivanlunnvisunnass (P>0.05) denrassiu wisdl (2537)
sea1uin msldayulngan Wud nsswe sglad uarlutfosmin Tunisaivaslsld Tnethagulnsed
ayulnsusiazdiolansq az 200 n3u udniladlulugeisly 20 urit anduthlieenaings udaain
T 3 fu dlannfuls wudn Suaulslaliuandnaiuegaiiieddgniadalunnngunisvmaaes
(P>0.05) nasanlgayulnsluuad 7 Ju wag 18 Tu Juwilduvivlslnvgreiugindlagsiunnngy
esnayulwsildliaunsaeengrldunlunsemuausiunlsla Fohldnsveeiusvedsia
Andunuund asuldinisldayulnsdeddegsaiion Wemnondgvilisnulunsmuns
WY15N1LUBN
397 2 nMsAnmmsldutisludesminlunmsmdalslilurhsuldldifesdesdaseaiad 1

NANAIUAL wlalutegmiin wdslutdaeni P> Value
AMUIUTU 30%  AUTUTY 40%
Wsui 1 23.40+8.22 29.70+9.77 40.80+12.00 0.09
W§ufi 2 89.72+46.04 96.88+54.55 137.52+130.21 0.64
Wgui 3 43 84+46.17 44.72+57.56 32.68+35.82 0.90
W§udi 4 196.24+63.96 205.44+34.19 214.32+36.49 0.83
WSu 5 143.60+41.59 97.76+50.16 120.72+06.36 0.32

VINELUR: ANRRYEEIUTELUNNINTE Y
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wansldudalutosmindesuaulslulrlifiasswuuldosdass ased 2
msldutdlutesmirdesuulsialuriulilddesdesdaseased 2 wanslumssi 3 nud
msldutldlutiosmirseduanududu 30% uay 40% Tldldaan 3 Su 9ntuhlutusuauls wui
fusualslnluusnsnsiunguarvanlunnvisunaastegrelivedAgyn1eada (P>0.05) Waduuay
Ae (2540) 5189193 sIa1sanaandatasniludaln ilvdsedniannisiidnlsanas
desnlsamnsadeudaldlauaulald uenandudannsavavdeuvinaiuaon 5919 wazosnu
Auidenlineunarsiu viliansafainulilauiilsidinadeniseengnslunisidalsla

A15199 3 Han1sanwnslalutesvunlunismanlsiunisulnlyigeslans daseasaii 2

NANAIUA wlslutaeniin wlaluneemnun P> Value
ALY 30% ANV 40%

WS 1 18.80+6.81 18.70+7.00 17.12+4.47 0.89
WASUT 2 58.32+53.06 68.64+55.62 67.64+31.14 0.93
Wasu 3 59.36+84.51 69.32+84.71 45.96+67.92 0.89
WS 4 236.60+54.35 253.16+32.28 229.12+40.23 0.67
WS 5 230.34+22.81 223.82+21.98 217.56+39.54 0.79

VB ANRAY+EIUTELUNNINTTIY

wansldutldlutiosnindeduaulslulilifidssuuldesdass asei 3
msldutlslutiosmidesulslilurhsulilsfesdesdaseassi 3 uandunssd 4 wui
mslfudsludosmirtsesuanududu 30% way 40% luvh$uveassi 1 fusunnlsladesniingu
uaNetsiitdWdamnsadn (P<0.01) agrslsAn msldudsludesmirssduanududu 30%
way 40% luvhsummaesd 2-5 lufimnuunndtedusgeiived Ay neadalunnngunismaaed
(P>0.05) Orwa et al. (2009) 1891w m3Anwluliieidaiosvuiniauduiivas diiiduanlud
qnslunisenim 1WaenveId1du wuals Anonaine 0.12% dus1nnuans Alkaloids 3 i leun
Anonaine, liriodenine wag Reticuline (murici nine) BWALNUIN WA TU HAYNADIUTDILUUVNUN
ansan TR uansidauuas (insecticidal) 31nnsvaaeadluadad Wit nsldudslueeniining
udu 30 uag 40% vildsaulsinanas Tushsimeaesd 1 egrslsimuluvhdui 2-5 linuaany
uansinsvassulslalunnngunsveaaes enaiiesmnitmadhenuutisvesinladuuetiungAngss
voslaliusazia dadumnlaledidienudulunszusudauiunazuosass S1ulsliensnzanas
Clayton et al. (2010) $1891U31 waAnssuMsOIUHUARAIUEUNgANTTUNTINLAaENSABITY
Anandensedu 1oun Janeudu uasaing gamgil uagnmsusSedmnudeu (Duncan et al, 1998)
Tnglreuduiiesnuanmau masluiuuinasy uasminusdnniouen (Vestergaard et al.,1999)
giuuuazany (2558) lnfinwmginasuniadenianoiuduedisdasslulianeiiugingiuns wud In

ANNTIPUINMIAUIIULALURDY DY NANUEAYNEDA (P<0.0001)
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A15199 4 wani1sanwnNslelutegnulunsmanlslunisulnluigeelassdaszasaii 3

nHuAIUAN wlalutegmin WINATLETAIY P> Value
ANUINTU 30%  AUUNVY 40%
W§ui 1 26.40+14.22" 10.85+1.94° 7.35+1.80° 0.02
W§ui 2 46.16+66.67 34.20+30.99 52.16+43.85 0.84
W§ui 3 35.68+52.81 55.96+64.08 33.60+43.91 0.77
Wfuit 4 97.08+62.29 112.32465.77 111.04+41.17 0.89
W5UT 5 49.16+8.86 45.68+20.01 57.12+23.35 0.61

VBN ANRRY+EIUT8LULNINTTIY

=T o
o B

* lag B onwslunameldulanaanuegeitedddmisans (P<0.01)

d5UNan1INnasy
mMmeaaasi 1 MsAnwnisldludesnin anuide nseienlunisidalsliluiesufoinng
msldudsludesminanududu 40% vilsnsnsmeveslsliasiian sesasnfenguild
udslutfoemin 30% vauriinguauauiisnsnismeveslslimiian
nsneaassi 2 nsdnwmstiuddudesmilunisidalslurhsulilydeswdesdase

ar i
L |

1. mslduddlutdesmiresuiulslulilsfiidsuuldesdase adit 1 uazadedl 2 nui
Jnulslnludianuwendedulunnvisuneass

2. msludslutieeninnesuaulslulilyiidosuuuasedasy At 3 wuin nslduds
Tutfesminsefuaududu 30% was 40% lushduveassi 1 fdwaulslasmndinguaiuay agsls
fAnnu nsldutlslutosnuinsesuanududy 30% uwas 40% lunisunnaasd 2-5 Sruulsliunnsng
nunauAmIUANeE ity AgYN19ED A

RIGIIIE
1. msldapulnslunsindalsla enadfedlivfinasnnuazssasaiieanmsugneiuguasls
2. msiimsfnvsuaidlunndieuduutsayulnsveslaly szesaiilaldusagiion
utlsanulng ieteliutlayulnsivssansamlunseangvdlunsmunaulsialaaty
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NAYDINIS LYLLALLAGLLIAY LUBIRISADEUTSONTNNIS
wsAulaazamn wsniamanTunsys

Effect of dietary dried Azolla (Azolla
microphylla) on growth performance and

carcass quality of Kabinburi muscovy duck.

g3uns vanu loasd duine” 5o lauuamas®
Surin Chaosuan’/ Aisoon Sinjang'/ Tida Comsangthong®/

UNANED : ﬂ’]'ﬁﬁﬂU’]Nﬁ“?JENﬂ’I‘ﬂ‘IﬁLmuLLﬂ\iLmﬂua’m’l‘ﬁﬂBﬂu‘ﬁ‘ﬁﬂﬂ’lwm'ﬁL’il‘ﬁEUL&TUIG]LL@“ﬂﬂJﬂ’IWWIﬂ?JE]&LUﬁ
mﬂﬂuwwﬁ ﬂ’lLuuﬂ’l"'s"ﬂﬁUEJ’]’i]EJLLﬁ“U’TNﬂUﬁE]ﬂ‘ﬁﬁ’m T,@aimﬂmmﬁﬂuummma 28 T 97U 160
A7 ’J’I\"ILLﬁmm'ﬁﬂﬂ’ﬁ’a\ﬂLLUUﬁﬁJ@E}’NmJUim (Completety Randomized Design, CRD) Lmaaamﬂu 4 Y3
U 31 4 919 az 10 A7 (LWﬁw 5 @7 wag Wkl 5 67) a1 SHELA UL RULASLAITEAUANNNIY 4 SEAU
ﬂa 0510 way 15 Wasigus ?Lwﬂw,mumw (ad libitum) lgszeznanlunsvaass 56 T NANISNAADY
ASIUWUI ﬂawmammmmawa 5 Woskgud umwuﬂmLLavam’lmm'ﬁmLmuimmaauaﬂmwmaaﬂm
m'mnﬂauamwuamﬂmmaaﬂm (P<0.05) muﬂ'ﬁmmanmwﬂuﬁuaaﬂammammumq 510 wag 15
L‘LJEJ":?L“M‘EI hLLmﬂmaﬂumaaﬂm mem?ﬂaumammmma 0 Wasirun amauuaﬁﬂﬂmmaﬁm (P<0.05)
IuﬂumvwammﬂmﬂaEmmm’a‘muumuﬂm*ﬁaanamwammwmawa 5 LUE]‘iL"‘ETLJGIG]‘THﬁﬂ LLa“‘ﬂ‘?ﬂ’J’?ﬂaﬁJ
T HNANWAULAILIAT O hay 15 Wasigusd oy Nuuﬁlmﬂﬁumaaﬂm (P<0.05) a’mﬂmmwaaf’mlm LHNHI
AUNEDA m{[fajLmuLLms,mﬂ’luammmwﬂwmaﬂﬂiawﬁmmju I@aﬂaw AL AL AT g 5
Lﬂa‘sLﬁﬁum Imaml'ﬁamawam At NS LY LAULAILAS 5 L‘Ll’a‘iiL"ﬁu&‘lNﬁaﬂuﬁﬂ‘ia’m’l‘ﬁNLUU‘ﬁ“ﬂUﬂ
mmvauwa@mw‘mﬂﬂmmwmm 91¢ 28 - 84 o)

ANENATY : WAULAY amaﬂmwmﬁmmmﬂlm AN NEIN LUamanduniy3

Abstract : Effect of dried Azolla in feed on growth performance and carcass quality of Kabinburi
muscovy duck at the Udonthani Livestock and Research Breeding Center at 28 days of age
with a total of 160 ducks. A completely randomized design (CRD) experiment was planned,

NEVEUIVINITAUN : 66(2)-0206-011

Y udideuazsinjaiugdniagnssill dunawisy Smingassntl 41150

? driinmuniuddnd nsudadnd duneilissvusil Jwminuvusiil 12000

Registered No. : 66(2)-0206-011

Y Udonthani Livestock and Research Breeding Center. Udonthani. 41150

# Bureau of Animal Husbandry and Genetic Improvement. Pathumthani. 12000

A completely randomized design (CRD) experiment was planned, divided into 4 treatments
with 4 repetitions of 10 animals (5 males and 5 females) planned, divided into 4 treatments
with 4 repetitions of 10 animals (5 males and 5 females) fed mixed with dried Azolla in 4
different levels of 0, 5, 10 and 15 percent dried Azolla (ad libitum) for 56 days experimental
period. The result of this experiment was found that The group containing 5% dried Azolla
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had significantly higher body weight and growth rate at the end of the experiment than all
groups (P<0.05). There was no statistically significant difference in feed intake of the group
containing dried Azolla at the level of 5, 10 and 15 percent. But it was statistically significantly
higher than the group with dried Azolla at 0 percent (P<0.05). However, the feed conversion
rate to body weight of the group containing 5 percent dried Azolla was the lowest and lower
than the group containing dried Azolla at the 0 and 15 percent levels with statistical significance
(P<0.05). Carcass quality was not statistically different. The use of dried Azolla in recipes has
increased net profits. The group with 5 percent dried Azolla gave the highest net profit.
Therefore, 5 percent dried Azolla was the most suitable feed for Kabinbu muscovy duck aged
28 to 84 days.

Keywords: Azolla, growth performance, carcass quality, Kabinburi muscovy duck

UNUN

Tullagtumadsadamanduniusldmuaulannnumsnadusnuinn dulugidunsdeaie
Wlnalurfadeu sulufsmadsaiieidenisi andeyavesaudmaluladansaumauazmsdeans nau
Jadnd (2565) Tmnunwasnsgidsadama 351,655 18 waelidaudamea 7,191,100 & udnmsides
dawmenwnsnsdinsszauladununmsadng iemninghundniildnavewnsdnd wu nnda
WABY wardIlne
Judu fosind1anssemanaziisnags viliduvuatemsdnidsmgwnuluae dwal
nwnsnsinalsmeuumainmsdsadame anas mumamildunsudlelyvdngn fe msandunu
Aemsdnd lneluingavemnsdnily

vedunudnmauennsldies nauunsteensdidesy Srimpfvemnsderifiasiansann
THudameedoannsailvldselondldd uadhinssnudeaussanmmsndnvendamedae uw
uns (ufivATiusiuge Ussana 18-200ed\dusivoniminuis Winandngs 2-5 dudels fuyumsnan
i wnzdeddaing Wigdulelaaluanwenmeavessemalng yanNIUsANETETlnasnu 3,154-
3,633 kcal/kg Fulspaunantvaassiuldidednidnlsduegned Taglifinansenusoaussaninms
nan Sefianudululfdasthumuusaianlfiduingfunanluemnsdmsudsmudamandunsys
wazthluldidunumiunsduaiuuasiannnsidsadamanduniuiinisdvesnuasnsdelx
gunsaluazisnisvnaas

dadnaaas Tidamanduniyg eng 28 Fu $1uau 160 f dwiniade 475.40 n3usias 1ausuMs
NAABILUUELDE WENY el (Completely Randomized Design, CRD) wuailu 4 nque ae 4 5’16} az 10
6 (wete] 5 6 wae weidle 5 ¢) Tdszaznameass 56 Yu sillunmsvasesfigudidouasiigaiuidnd
gt a.uiny 9.909571 Tneuvangummaaedlildsuemnauuansnaiy fail nduil 1 gnse s
Tfluunnsuis 0% (NguALAL) NGUT 2 gRTEIMNTATIUVULAILTY 5%naNTl 3 gnsensTiTiuuLas
u#s 109% nguil 4 gnseMsTTiuvuLAITE 15%



36

N159ANISLALN Ejmﬁﬂwﬂawé’mluﬂaﬂ YA 2 X 2 ANTNUAT ABNAL 10 A (WeEl 5 67 Lzt
e 5 61) 377U 16 Aan lagnsuinlamaass dn1snuiignenialsa Iﬁaguﬁun'ﬁauu%mim‘%au
LLangLﬂaU'imﬁuﬂaﬂﬁali' 1 FUant Imsdasiulsasiunisasadumulsada {9918 1 Nau wavaey

o s W % a & . %/ =l & ¢ o 1
werSiemnsuay  WrAuWUUANT (ad libitum) e mnswanlusiy 16 wWesidus wiriunnngunaes
srpznamaaeuiallalneny 12 dUav lnewudiiuas 2 AT A 92997 1A 8.00 U. wazY Y LA
16.00 . I9glAT UM INALAIUNGUNARDITLANA AU UUNUNITVINADA

nstuiindaya 1. daiminuartuiindeymimindudaduned dewedesdshdnes el
vieaesfieny 28 Ju uavaauiinnn 7 u PRBATEELIAMARDWIVLA 56 Tuflotindunmdnsns
l3eysAULe (Average daily gain, ADG) 2. Suiinliunaemsfinuseiu Tnemstausinaensiily uas
aflm'jmwaalulmaﬂu iothinfuavusinumsiuld (Feed intake, F) LLavam’m’mﬂawmmi
Huriwiing (Feed conversion ratio, FCR) 3. Tufinlayananinein (Carcass traits) mwaaauqﬂ
MsnAaed 4. tufinsamensray iethanduadunuailéideadn (Feed cost)

N1AATIERAUNINIINITAAT NITIATIENBIAUTENBUNIUATA U LN VUL VBIUNULAILAL DN
vaaed 1Agn15guLAufIog 1IUNULAILAL BN INARBINE I INHANIES IR 1ietun IS e
asfUszneumanives lngnsiadinseiiAudideuasiamnunsgiuomsdnd Feades o.ile a
YDUUNY

= ¢ o = = = ol 5 I =
N15AATIERAMAINEGIN AlunsAnmaunweInlialaety 12 davi lesguilannassnen
ag 4 77 (e 2 A7 wasneLlle 2 @) 53U91UU 64 @7 Unnsiuasduraziia InAMAINGIN Al
Wnsves dgte (2547) loua Umindidide dwidnengu wWesidudengu wazilasidudadenzsingg

= & 2 eSae o vV v v = g 1 . .
N1531A1LMYaYan1eann ulaya lnundnsieriniA1auklsUTIN (Analysis of Variances,
ANOVA) fmijLLNumWﬂaaﬂmejuﬁmyﬁﬂ (Completely Randomized Design, CRD
NANISNAADILALINTO

aussonmamnsiAule Weduanmveaesiieny 84 Ju wui dmiing dmiindiiiinin
sasmsiasiduladamenguilfomsuauuunais 5 Wedldud gsnmmnnauegradidudfgmis
a0 (P<0.05) danansly Table 1 Feflwindadawindu 2,435.08 2,704.93 2,553.10 way 2,390.83
n$u Uvineaf AT Ul sy 1,959.57 2.229.29 2,077.64 way 1915.28 nSU WAy 99131013
WSadula Wity 34.99 39.81 37.10 waz 34.21 nfuredreTu dwiunguiildsuensHaLLuLAS
Wiaiiszsfu 0 5 10 waz 15 Wodlud mudeu Fsmamsnnaaduadsiiaenadasiunuistves Basak et
al. (2002) A58 TURLLAL (A pinnata) Lﬁawmmuhl‘sﬁuluqmmmﬂri do fuwunliuiugle
Lﬁm%mmLmuum‘[,u@m'mm'ﬁumﬁumsﬁﬂﬁﬁmﬁmaﬂdLﬁaaﬂaq

UszanSamnisldanms Unaewnsituedesdeiuvesdamandunsys dwandly Table 1
WU ngudildsuemsHaNLMLAILKITISERU 5, 10 wag 15 Wesidud Tusinaemsinuliunndng
funeadd wigeninquitlifiuuunsuisnasluems (P<0.05) Fafldndewindy 135.41 142.48
140.82 uay 142.84 n¥u/f/u dwmsunauiildSuemsNanunuuAsuieiissdu 0 5 10 uag 15
Wesiud mudwu Teaenadasiu tinud uazame (2555) isneauiinsasuesiidelodu
dutsznaureuinagaadlnsurluemsdninssmnsien aunsaiuUinansiuldifistu Tue
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fisanmadsuevnaduimindvesdamanguilfomnsnauuvuuauis 5 Wefidud liunnss
o afitsddymeadAtunguiinanurulausis 10 Wesidud uimningulsfiuvuunsuioaily
9115 LAvNAUTNANLVLLAILAY 10 Wasidud (P<0.05) Feilduadewiniu 3.87 3.58 3.80 ua 4.18
dmunguinlasus v sHaLUIULAIAISEAU 0 5 10 uay 15 Wesidud audiu Fiaenadosiy
1ATEU049 Alalade and Lyayi (2006) Aidnwnsldunuunslua1msla Nera brown pullet WU37 wiiu
uAISTIE 0 - 10 Wesidud Prefivaussonwmskindinign waylifnansenusoanssaninnis
nanvedln waziuideues Mahanthesh et al. (2018) MiaFuwmnaslusnindu 30 wWeosidudluoms
i a8en15A1 wugn deasnsesgiulnfiady imdndifudy andnsinismeainnie
R EATesdR TINATITaU (Heat stress) Tutungou uavandunumsnanlriie

Table 1 Productive performances of Kabinburi muscovy ducks were raised by different dried
Azolla levels in complete feed.

Dried Azolla levels in diets.
ltems SEM P-Value
0% 5% 10% 15%

Feeding period, (d) 56 56 56 56 ’ .

Initial weight, (g/duck) 475.51 475.64 475.46 475.00 0.75  0.71
Final weight, (¢/duck)  2,435.08° 2,704.93° 2553.10° 2,390.83° 14549 0.0l

Weight gain, (g/duck)  1,959.57° 2,229.29° 2,077.64° 191528 14521  0.01
ADG, (g/duck/d) 34,99 39.812 37.10° 34.21¢ 259  0.01
Feed intake, (g/duck/d) 136.01°  142.48°  141.43°  142.84° 0.19  0.01
FCR 3.87° 3.58¢ 3.80% 4.18° 0.26  0.01

°7¢ Means within a row with no common superscript are significantly different. (P<0.05)

anun e aunnenvesdamanduniu fauandly Table 2 wui dminddinfoudenuas
imtinnguvendameadiony 84 Tu nauiilduemsnauuvuunausiisedu 5 uag 10 wWasidud
lsiumnsinafunisadid uigeninnguiilifiumuaudenasluemng waznguill eI swanumuLausis
15 Wefldud (P<0.05) Fefiumindidin wiewinfu 2,573.81 3,110.82 3,148.30 uax 2,498.07 N
uay Uminengu waewindy 2,313.48 2,777.57 2,784.31 uag 2,262.96 n¥u dwiunguitldtu
9IMSNANUMULAUAITSERU 0, 5, 10 uay 15 Wesidusd auddu uiegdlsfnnu wuinvesidud
yngulsiunnsneiumsadid wifu 90.30 89.30 88.43 wag 90.57 MmN dussAUsERBUTINDYY
Wesidudidentiien Un du wala Au wazwefidudladiutesias lduandnafunsad@lunnngy
vnans sniiulsuazarinnueInguildfuemsnaLLuLALisEiy 10 uag 15 Wesidud gani
nauiliifuvuunsuienasluens (P<0.05) aonrdasliaused wagUnnssn (2564) Aseeuinde
weanduniydiilenty 12 §ani AldAuumudaeiuemsduiouisuiunguildomnsduiiies
agaifien nuirdiefidudenn evthen uazeteasnielu likandaiunieadd uifiiuesiGudies
uazazlnnuanssegalifuddmeadf (P<0.05) Mnuanisvaaesiuassiuanaiuldinnisldum
uwasuislugnsomslidmansenusenunnenvaslamandunsys
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Table 2 Effect of dietary dried Azolla on carcass quality of Kabinburi muscovy duck.

Dried Azolla levels in diets.

Carcass quality SEM  P-Value
0% 5% 10% 15%

Live weigh, () 2,573.81° 3,110.82° 3,148.30° 2,498.07° 403.13  0.02
Hot carcass weight, (§)  2,313.48° 2777.57° 2,784.31° 2,262.96° 349.16  0.03
Hot carcass, (%) 90.30 89.30 88.43 90.57 1.41 0.17
Breast, (%) 7.37 6.96 8.24 6.53 1.45 0.45
Thigh and drumstick, 15.08° 17.81%° 21.81° 20.48° ST 0.04
(%)

Wing, (%) 12.92 12.59 11.96 12.25 0.85 0.48
Liver, (%) 1.94 1.88 1.88 2.14 0.28 0.48
Heart, (%) 0.86 0.79 1.06 0.94 0.16 0.11
Gizzard, (%) 4.06 3.90 3.51 4.09 0.51 0.40
Abdominal fat, (%) 1.48 1.07 1.10 1.16 0.40 0.51

" Means within a row with no common superscript are significantly different. (P<0.05)

d7UNan1INnaag

M3slgunuuniiilugnsenmsisedu 0 5 10 uae 15 Wesidud foaussnn nnsiasqiulnves

& a £ o o @ | 9/ Y v e £

UamanTuniys ey 28 - 84 Tu nudn arwnsaldunuuasuislugnsemsinana 15 1asigus

Ingludwmansznudeaussaninnisaigidvlavesdamantiunsys wazn1sldunuwnwnie 5

Wasigud viliimiings snsinsasgdivle dnsinsideuemsiduldmiindifan wazling

flsgviasian lnslinun meInuazaInlsenouYeIBudIueIRIn lLANAINIINNGUDUY AT
gounzanlunislduuuauwitlugasemisidsadamaniunsys fs 5 Wesidus

1ONE15919949

UTIA FasAnd uay Unmssn atad. 2564, msldustleminnumuilaieduumatusiudmsudame
nTunsy3. 1581531115 ddnwWauius dad nsudadnd nsensiununsuazannsal,
WU 35 - 45,

Yon sl Tamsvag ARUS 2sfansnna wduwa esnans lawela Y3uen inAs1 $1manTal s ansaded
uay Insans aguiey. 2555. mslduawiinnennuluamisgnssioanssouznisasgdulanay
mstesldvedlnsurluansiudies. urwnwes 40 atufiey 2 : 507-511,
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Productivity, Production Cost and Economic
Return fromRaising Swamp Buffalo of Farmers in
Uthai Thani Province
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undnga : MsAnwIATIlTRgUsTad IeRNWIANNNISTNER FUYU LATNARBULNUMNALATYEARIN
nsdssnszdeudnveanunsnsluimingiiesii :ninunsnsfidesnsedeudnluimingiosiil
977U 400 518 vinsiAuTIuTINdeyasnnsduntval Insieiteyalaglylusunsudndagunia
AdA wan1AnwT WU neusiegdiongads 43.00 U fiussnuiensede 1.96 au fufidenses
wae 12.35 13 fuszaumsalidsansedewnds 14.30 T inuasnsiosas 63.25 Iduauieslunisamu
Goanszde dnilvgfevar 73.75 Ugniivensdnd Tiufivaniade 431 15 dalveiSevas 91.25 &
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WINsleuIvINg: 67(2)-0206-002

euidouaiinuinsuedain 6 Suneainsensual Smingiiustil 61150,

Email: trut uta@dld.go.th

Abstract : The objectives of this study were to examine on productivity, production cost and
economic return from raising swamp buffalo of farmers in Uthai Thani province. Four
hundred samples were interviewed. The data were analyzed using statistical package. The
results found that famer was an average of 43.00 years old. The labor with raising buffaloes
was 1.96 head. They had own area with an average of 12.35 Rai. They have been raising
buffaloes average for 14.34 years, and 63.25% of farmers used own funds for raising their
animals. They (73.75% ) planted forage crops in an average area of 4.31 Rai. The major
farmers (91.25%) reserved rice straw and were free from deadly epidemic diseases. Farmers
with 84.25% took their animals were vaccinated against epidemic disease, and 73.42% of
farmers kept their animals were treated for endo-parasites. They raised buffaloes with 14.10

animals per family. In the terms of economic return from raising buffaloes in a year ago. Net
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profit was an average of 116,613.10 baht. Moreover, the problems and obstacles from raising
buffalo averaged all issues found that there were few problems with 1.45 scores

Keywords: swamp buffalo, productivity, economic return, Uthai Thani province

Registered No: 67(2)-0206-002

1/ Livestock Research and Development Center No. 6, Sawang Arom District, Uthai Thani
Province 61150. Email: trut uta@dld.go.th

UNUI

1 ot at o

Usenalneiinnsiadsinse Uooennn1ennaavinanulIunsE ozt na 19 U Lan W LUNUe s

T 3
@ e !

uiiazdanin nszlalinsiaewnndavianieanindany W Y3sud a3uni auasesnll nana Wy
Vsl mn Nweylan wazmawile wu Wedlwl wigesdeu 1Wudu pasnszeviial 10 U (W.A.2556-
2565) MHuanUsenalnelidurunensnsgideanselamudunasnial gl w.e. 2556 1914

&
s

nsvUenadu 877,364 77 inwnsnsildeanselo 194,508 aTuseu Aexnlul w.a. 2560 f91uu
nsrlanedu 1,029,924 A1 inwnsnsiieansele 205,664 ATIS0U waglull w.a. 2565 finsylevisau
1,741,141 7 inwasnsgidensele 309,001 asuseu Usinunselaiisuduatusesar 3.70 sl uay

InynsnITuTesay 4.96 Aell (Audansauwma nsuuadnd, 2565)

YatraviosrfifinunsnstGenseladoudl 2556 - 2565 utuaisiosar 3.89 dol 1w
nsevladiutudosay 3.61 viel U we. 2565 fnumsnsgidsenssdosuau 2,833 18 Suaunselle
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invasnfidsensrdeifnnuiuilumaidsnsede dwalisiuunsyderiunniu lnsiane
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audideuazrgaiuddnigiond iumienuvesnsuadnifeegluiuiidmingiivsd i
nsialunsidurudnannseTotiuiiossenBen vasdtinfauniugdng nsuladnd Weduuvas
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2UNINILAZITNIMAADS
1. 25N15/AUADUNITANULUNTS

1.1 $nusvguiuasingusvasduazununisdniiuny sumeauhuiieanmisnui
et

1.2 MR MHUUsEgBU fURN s uuildsa

1.3 Msfnwneaus (Field Studies) fimsitunusindeyaainineasnsidungusinetis
wuukUInNay (Cluster Sampling) %ﬂﬁ?ﬁﬂuﬁ'sLmuﬂmﬂﬁmﬁﬂﬂumﬁ’m'lum%’m’i’ﬂ Yius U ides
nsedonuiuiy TnednsAnwiiertudnuugiiluvesniaEeu wazmsvinsinens a1y
dnunzAIEaU anAsugnikazdIny Tausssu Usswd adey nsduaiuannniasy iusiu vin
NNTAUNANITILUULAIUTIN (Participant Observation) laelt15uAINITTUAUNBATNG ULALID
aoun! (Interview Schedule) Tnsthuuvasumuunduirdesiielumaiivsunudeya

1.4 msaeunulagnisesnuuuasuaufiusznaume maufinmussneuliidenneu
(Close-Ended Question) uazAaruligmauuaninamuanifiu (Open-Ended Question) 1u
msAnwassinmafununeteya 19380 saeumunuunuiulneassseninsdasunuuagdv
d@aunu (Face to Face Interview)

1.5 Usgvnsuazngusingng

msfinwasel dusvensde Sruamnuasnsfidsanselioudnludmineiusd s
2,833 110 Jsgudegeiililumsfinuaiell S1uu 400 18 nuidSues (Yamane, 1973) Ay
aanaiedeuliiiusesay 5 muaunslumsimun fail

n = N

1+ Né?

e N = YUINYBINGUAIBEN

N = uUaUIEYINg

e = muraedeuTizseniuldliiuevas 5 wie (0.05)
unuAansayle

= 2,833

1 + 2,833 * (.05)°

n= 399.86 (Uuusuusiegelidusuiudy = 400)

n= 400 378
Sy msFnwaseil I%LLUUHBUﬂﬂuﬁUﬂduﬁ')aE}"ldﬁdﬂnﬁ 400 H9Y1

A15199 1 dansdnnulszyInsauaLaznguiies1anldfng

g0 Suunwesnstiaseinsede () Swnunguiedeiliinm (519)
DILNDVINNY 1,115 157
8 UNBNUBIVINE 504 71
§LN0aI198133N 295 42
8LnBAUAN 274 39

DILNDNUDIRN 274 39
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DNNBLIDI 266 38

gnevuls 81 11

gLNOMILAR 24 3
334 2835 400

1.6 in3esilenldluns@nuide
w3nsilefldluntsfnyl Ae wuvaeuniu fdnwurAinmUatslUn (Close-ended

question) wazUaneila (Open-ended question) wussanitu 5 Aot

poudl 1 Monaudeiudoyamluvesnsnsng

aaufl 2 AMomAsfuanmmsidswarmsdansnszloveaununing

peudl 3 AMauiisatuiwiunsedefiinumsnaide s

paufl 4 AouifsatunaRsULMUMLATEgAIIINMSEEeNsE Do

el 5 ManuAsfutlymuarguassaannsidesnsedeluiufidmingiusil
FeFnauiidnuasiluniesidiu & 5 seu Ussendmuuwuues alAsn (Likert Scale) dnadialu avif
(2546) Tnarivunazuuulu 5 seiu fWail

ASWUUL 0 TRy Linidgym
AZLUY 1 TAWVINAY fiUgyutley
AZLUY 2 AAUVIIAU AdguvUIunans
ASLUY 3 TANVINNU JUgmunn
ATWUL 4 LAWY ftgyvnanniian

1.7 NMFATNUUUFDUNY
fufiunisaieuvvasuniy wanhluuinugnfianuduingeunsesniuuaaua
medsauemansifiensvasunslanvuaeuay ndsanmsuilandiilunegeufulssans Al
naNFeE S 30 578 IdAnAudedald (Reliability) wintu 0.87 mnduthlufiudeyatungs
Fegraiinglddnunluddudaly
1.8 MsiusIuTdaya
asiuiiusessarideaniniivdoyadeuvvasuauuietaradniuazidmeig
Uadniuszandneluudazdine sou 8 sune ieliidrlafisinguszasd 38n1siivdeya way
Usglomivoansdnuiluaisll welilddaianiennndusiestaiuuvasuniu $1uau 400 g 19
WwihiididsadeaiiofudoyanudadiuiivinnisduluudazaiiFouiiidonsedoudnaindne
#99 Fauansluaisedl 1 sauwvvasuniu 400 ya THarlunisifudeya 120 Ju 9ndusiusi
Foyaviamualinsuiu asavasummanysaivesfeyaiioihdeyaluinsgidmeaifwagnisuda
wasialy
1.9 M3Asgiteyauarnmsiuana
1) dndeyaundiaeideyaadfmfanssaun 1oun dA1maud (frequency) Anfouas
(Percentage) AMLRAE (Mean) ALTBUULIATEIU (Standard Deviation) Aingean (Maximum) way
Adan (Minimum) M¥dmiuieswideyatiuguiilurenununsng Yoyaaniwnisisuaznis
fansnsedie SrurunsefefinumsnsiBequazkansuwnunaasygiaainmaidsnsede venaini
Aade war Andsauuinesgiu Iieneitgmiuasguassaainnisideansede
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2) mswlaanunineseaulymuazguassalunisiaeansyleveunuasnsludmin
Vie5711l WNANRRYRAALUITAULITIBUAUNMIINSHUAALNLNEY UTsgnAnIuLUUYeY §978
(2546) Ipaivumnaueimsiiansanseaulym dgnseadl

YRANGUATAIATU = ASUUUGIER — AZLUUAER
TUIUATAIATY
ALY VIWNBURTIATU 5-1 = 0.80
5

ot é} =4 o | a i = !c‘: at = p
‘iﬁﬂ‘UﬂEU‘__"VHLLﬂEQUﬂ‘i‘iﬂlﬁﬂ?'ﬁLﬁﬁlﬂﬂiﬁUE}ﬂﬁf"l LﬁJB‘Ll']ﬂ']LﬂaEIU’lﬁuﬂﬂ'ﬂiJﬂﬂLﬁu (WE‘Ight
I -7 " | :j =
Mean SCOI’E)‘LHLLﬁﬁﬁﬂ'SELETUEJWL‘U%EJ‘ULﬁElUﬂULﬂEu“i’Iﬂ'lﬂmLuuLﬁﬁEJ Uiﬁ&!ﬂﬁ‘ﬂWNLLUU‘UE}ﬂ E;i“i!ﬂﬁ (2546)
1A

laufideym AzlUY  0.00 — 0.80 AvLUY
Hlyvntioy YAZUUY  0.81 — 1.60 AU
Hleymiununans UATUUY  1.61 — 2.40 AZLUL
1Uumunn PIATUUY  2.41 - 3.20 AZUUY
fiUnymunniian YNATWUY  3.21 - 4.00 AZLULY
dyunanisAne

NANIIANEIANINNIIHER FUNUY LtamamaumumaLﬁwgﬁamnnm%&nwﬁaﬂﬁ’waa
inwnsnsludmingiiesnd annsoagunals fail

1) Lﬂwﬂﬁﬂiﬁtgﬂdﬂ'ﬁ”ﬁﬂuﬂﬂﬁ]ﬁu 9145eMi 41 - 50 U Yeway 41.75 Lady 43.00 i
fonsadRdl 12.35 1‘5 ‘[mmu’lwg’bmumwawmm SOUaY 63.25 5.n.8.5088% 25. 00

2) Lﬂwmﬂmﬂ‘svamﬁmﬂmamnﬁvuamaa 1434 U & umwmmmavﬂmasm faluguy
aenlsadeu Mamdsumseuensdniing dnilugfevas 73.75 Ugnitvemsdn’ uwuwg}maaa
4.31 13 dulnggiinsdrses9mmsnenu/nN1ewn theesnsliidunisidsuem svulrunnselesovaz
78.95 wazinismfouaiuliiulaedase Sundniaversliiu fevay 72.37 fimsaSuetsy/l
afiutrgesemelvinsede msnauiugnszie wuin inwninsievay 57.50 @entiavnanwuslneldwe
Wug Lazioray 70.00 dnsnslalinfafastenss aun lsaiulsa uaslsauvishiase Sovay 88.16
Linulsnszuninensanelurnsueanensng inwnInsyinIngunulusknsuN1sRnIATUTEINTUUA
&ns Sovay 84.25 viuduniinsifosar 12.80 wazdimsdrenedlvfunsededesay 73.42 ns
Snwdlonszdethe wuin evay 91.25 Shwilasidvihfivesnsuuadnd sesaunie Jeuay 72.25
fnwies uag fosay 53.25 Snwilasdmifasiio

3) dnnunszdefiinuasnsifesgaie 14.10 ddeaiadou usniliu adiade 5.36 i ua
weflewnde 8.74 6

6) warpuunuyNuAswgRalnsdsnnndsnsedoluseudiniumn fsediesiurisdu
RdY 63,744.46 um eldndmueyanseialady 15,690.91 um Sununsyiefisimiewrds
3.12 612 ‘i’lﬂ’m‘i“ﬁﬂﬁﬁf’mﬂ’lﬂmﬁﬂ 52,777.78 UM (ﬁ’waﬂ 15,000 U™ uag gaga 100,000 Uv)
mwmaﬂ'ﬁ uammmmaa 164,666.65 UM TIBTUTIMLARAY 180,357.56 UM wazlanlsand
Mnmsiasanszdowdy 116,613.10 ym
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5) Ygymuazauassnannisiasinsrloveunensnsmasnnusziu wudn Jdgyntviey
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vesUszansiansedoludminavios
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3. flostuasimguszasAuazununsilunulidmiiniAedemsuesiesdusluns
THuvvasunuiiudeya ielilddoyastsgniesnazauysalunniian

Jaymuazauassalunisaiiunig

1. Stgmluiunmsmalssgaduasmsasdeansifiuteyadenuuaeuauioaadniuas
Wvthiuadaiuszansuneluusazdune esainnisisvesudasuissauyililianunsousyy
uasdluas o mdouiuls

VDLAUDLUY

1. PINEANISANYINUIT tneasnsENuiis e Nuflulamgites nerandldifissneidss
nszionanaviad Ss1edrslunsdendaauazetmstundensede Wewinannisanemui
'sﬁﬂﬂmmwu'ﬁwmtmq nussnsiidamszduviunans fadunsuiledamiludiuvewmrdsoms
FR INALUTIOMNTNETULAZ D ST ﬂuﬂﬂﬂﬂiuhﬁﬂﬁwuﬁlﬂmﬂE!\“ILL‘ﬁmM‘E’lﬁ'mﬂfﬂJH’JEJLﬂ‘HCﬂ'ﬁﬂ’iﬁﬁ
sedrememsilinunsnsiseldfivunty Wﬁ@ﬂ’]’ﬁw’ﬂﬂﬁﬂhﬁ‘iuiﬂm‘t}ﬁ‘iﬂ'ﬁﬂ’]ﬂﬂﬂ’]‘iﬁﬁﬂu‘l@u
Tneld¥mgavluitud samfansulssuisemsdaiiedtulildlunaaunauiivan mafuame,
milavugvosivonsdniluviesiu lnadwihiivesnsuuadailuiuiidinauuadniim 6 des
sysumsdaaiuliinuesnsluiiuiidmingiesid Ugnivewmsdniiliaualasuinisge
TéNuiivos Wnandnmalias 919wy 913ne nedwnalnal nantes Yindes 1 e iuilidiag
s aviuayulrinemsnsvimavein ‘wfﬁﬂLLﬁaﬁﬁ@mmwLLaxmmm"l%’Lgmﬂ‘ﬁﬁﬁﬂlﬁmaaﬂﬂ
2. anNsAnwiinudn inwasnsiivusnUsznevendnnisidsansedeludagtuilunduid
nMsAnwfigety Sudulemaiidwminfinsuvadnd Tnsawgluiuiiddnauuadaion 6 dos
Uszanunuivdriinfannemsdnd Iadludaaduliengd deliinussnsldinerssdniuiuas
waluladluq luusudszandldmelursuldnniu f.’i»aLa%u'l,ﬁtﬂwﬁﬂiLﬁaaﬂixﬁaiuﬁzuuﬂﬁxﬂm
Paantymiiienniuilunisiienseeliifiss nsdsnsedetudiasiliinunsnsiisgldii
snndulunandsariuiu



47

3. INMSANWITINUT Invnsnsvauvasuvasiunulty msiaueuasdaaiulvinensng
sungulusUannsel ngufidsansede eliisnnareseuasiinnuidefie fauysanmsfumady
viemhenuentuiiiedestunsduaiunisdense e wu nsudnaiuansainmnues aunsol
WA amﬂuﬁtgmmﬁa Wusiy Lﬁamﬁﬂmweiaﬁunua’”m%’vmwmﬂumﬂgmﬂixﬂa

4. Yoyminwmsnsvinuaaunsomsi mhemuvesnsuadn isuliaveumsuaniugdn
laun ddnimuiugdnd laslansauéitonasurjaiugerivsil ?ifqagj’luﬁuﬁ%’uﬁmau A9
filunswannseDewugRedadsiou ienumsnsldiioniadendense Tomugildinntu esn
nidlefinmauasunastonedug SwndoyaiuiuseTifmunindetotios

LONE1591994

L

o nuu Wsnsel uwiila aly ygluss uay awadl edader. 2563. aftlygveunuasnslu
msfadenuaiRLInsEaitensusznn MATenesEaaIRaEIRLINIUrdRI,
NFUUAERT, NTENTIUAYATUAYAVNTAL, NTAUVINCL.

nafns Wndnilvg wendnd wdudng uay ASqu iwdetud. 25660, msfinwian s

nsrdevennunsnsiiasadedudiusemn. e nindanviusdng, naaded,
NINTIUNWATUAZAVNTAL, NFAUTINCL.

audidouastgiusdnigivni. 2566 madssnseloudn. audidouastrgsiusdndgiesi,

dninauningdad, nsuUadad. @adin)

audmelulafmsaumeiagnisioms nsuuednd. 2566, afntenaumdnd U 2556-2565.

qudansaume, nsuUgderd. uasiin: URL:http:/www.did go.th/ict/ Sududiatuil 3
UNIAN 2566.

aui Usedvissadug. 2506, suloumsidomsfenumans, funinderl 12, Vidnidtesiinuius

9N0, NFUNNL.

Yamane, T. 1973. Statistic: An Introduction Analysis. 3 edn. Harper and Row Publication. New
York, NY.



48

Qs

AMAINILATYINAVDIANWUTNIATEFNANE1AGY
TulanulaslnaniglaszsuunisHannana1enNu

(Economic values of economically important traits in a Thai native chicken under
different production systems)
Aang A3 A 91581 Wsugma®” Ssedy Yald™”
Siriporn Tongsiri* Areeya Pramampol?* Theerachai Chormai*”*
UNANEa
msfnwaiaiingUsrasdiiieAnuamamaasusiavesdnuneddyluliiudodne 14

Joyalimdesmumniuninnaudifouasiaundnitn wazwhiununsnsindauuudsedln (PS)
wazlaiUsedin (EPS) log IPS Tdvayanawsiiug 311U 5 sy (Wewus 475 67 wasuaiiug 4,750 M)
waglnyu 60 vsu (Liyu 327,927 ¢7/A) du EPS Tedaoya 161 whsu nefivouiiuguazlnyuluvsy
WAgnfiu (WewWug 644 fn wiug 1,932 i lrgu 18,402 #/4) waglduuudnasaasugnadinmeuin
ANAMINLATYEAD (EV) dnuaizdnsinisiinean (HAT) snsinsivla (RL) wagdnsinisasyiaulase
Ju (ADG) na39uWudn HAT RL gz ADG fifn EV 1Uu 18.42, 38.18 waz 139.59 uay 12.27, 78.19
uag 2535 U d WU IPS uag EPS mud1diu wanainnisiiiu ADG veslnyuiidvwadenisifiurils
asanlu IPS (osnndiunuussnulazesan waznsim RL TBvswasdensifiuilsgeanly EPS
Hesndugnlnuaglnyuiiniu
AdAy: INwdew1w1Indung LUUTIaauATEENIYININ ANAIMILATESNY
Ydmynmsdaniuiadfianig ¥ dndrinisdniuia ¥ dnmivinmsdmuiatiuignisiiey
A pudidsuasiiaundniUn a.areevideuy 8.nTunIys 9.U513uY3 25110 (lcpe_pcr@dld.go.th)

Abstract

The objective was to calculate economic values of economically important traits of

Thai native chickens. The data of Lueng Hang Kao Kabin chickens were collected from the
Poultry Research and Development Center and surveyed from farmers raising in intensive (IPS)
and extensive production systems (EPS). The IPS were 5 breeder farms with 475 cocks and
4,750 hens, and 60 fattening farms producing 327,927 fattening chickens per year of
production. The EPS were 161 farms, where both breeding and fattening farms were combined
in one farm, with 644 cocks, and 1,932 hens which produced 18,402 fattening chickens per
years of production. The bio-economic model was used to calculate a base monetary of
production and economic values (EV) of hatchability (HAT), rate of lay (RL) and average daily
gain (ADG) traits. The results found that EV of HAT, RL and ADG were 18.42, 38.18 and
139.59THB for IPS, and 12.27, 78.19 and 25.35THB for EPS, respectively. This study indicated
that improved ADG in fattening chickens gave the highest increase farm benefit of IPS due to
labour and feed costs had decreased. While improved RL gave the highest increase farm
benefit of EPS due to number of chicks and fattening chickens had increased.

Keywords: Lueng Hang Kao Kabin chicken, bio-economic model, economic value
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VN (Introduction)

ol

Infuidiedlng Wudnidniifinruddysemsvgivessemalng uagiinisndeanszases
fnnginavesUsema e nauauTAnAwuraisUszns Ao Aeedne annsovemisldae
fales usoan mundeuvesUsemne nulsauazanmnsnvenewusldiesnusssund Fansuuadnd
IFdadiunnuddyresnmseyinsuasyiuusiuglituiies Feldsufiofudinnunesuativayu
N15998 (8. ﬁ’]mﬁﬁ'&la%’wﬂalﬁﬁuﬁaalwaﬁwmu 4 Wug tauA EemIeYT UsEaniani ke
Wasd 5eMINeU N.A.2545-2550 ﬂummuwmaﬂwmumauaﬂﬁuaamaﬂuﬁvﬂu 85-95% (RANFT AL
AL, 2552) 'w'ﬁauwalmw&:uuWU'ﬁuﬂﬁawuﬂﬁmwwmaLﬁwﬁnawu

yiail n1sUSulTaRus Aeslinsimuadmunglunisuiuleius (Breeding Goal) kagmdsdl
nsliAnimin (weight) veusiazdnuniziidesnisusulsadie ndsnfuundnumsiifonisfnwm
ud7 MsinsAnwIAmAIMILATEEAT (Economic Value) Wi ansudnsnaresuardnuusie
AsugAaveIsy (Gibson, 2013) FenuAmuAsEghavesdnuuEideMsAnw aunsadmndy
dyilunsdndenuazuuuseiug WeliiAauamlsgegauninunsnsiidsednivdaiug daiy
msfnwAfitiingUsrasdifofnuauamansgivesdnvusiiddyodnsnmaaiyiiulauas
nslvinandnlglifudiedine Tneldlimdemnavnndunifiinunsdndenuuwdfeiionsii 18 uas
ﬂ'ﬁxmaﬁ’uﬁ:lﬂajLﬂ‘tﬂmﬂiﬁﬂlﬂLgﬁlﬂuﬁwumiwﬁmﬁLLmﬂﬁiﬂaﬁuaaﬁgﬂLLw A FLUUNTHARLUY
Usezain (Intensive Production System, IPS) wazliuseeain (Extensive Production System, EPS)

a1n3ntuazI5Sn3 (Materials and Methods)

1. Yayauaznsd1379vaya
d15ruaziiuteyanisudalnwvdsnevandunsluvisy 3 seau As Wisuusuuganug

9
-3

Whsunawiug wazvhiulagu IeenuteyamsuusulaiuganaudideuasWaudnidn o.nduns
U3 2.U513uy3 uazvhiuweusiiug uagliyuanninunsns Tasdmadeyanninumsnsiideauuy 1PS
sefuNvesRLg S1uau 5 vhdu wasvhiulayu $1uru 60 s wagvhiufideauuy EPS S1uau
161 vsu Aiinmadesliventiiuduarliyulunifudeaty feyaiidrsa s

1.1 Yeyadunisade Wud Suaudad wunadiuiinisy Suauuseny Suunailéibe:
FunuAemsdnd uazdunudug Adedes warsmdminenandn

1.2 99N 1UANTIONIMMTHER tauA dnsInsiasyiule ansnisivly dmsinisilneen
LL@E’S%’?ﬂﬁ'ﬁLgﬁlﬁﬁaﬁlﬁU@ﬂLw}'aE*ﬁ’NEﬂq
2. nunuziidnen

Snvausfidnwidl 3 Snwae 1oun 1) snsinsilnesn (Hatchability, HAT) Tagldansinasitn
ponanluvioviun fwhedudesay (%) 2) $w51n1519 (Rate of Lay, RL) Aesuiuldseudsed Tng
SunwilaGulilavesusnautiengldasu 12 1Wou vde 1 U fmheduiosas (%) uwag 3) Sasms
L3eAuULnRIU (Average Daily Gain, ADG) ?@ﬁqwﬁﬂﬁLﬁuﬁuawﬂ'ﬁ’uﬁqﬂlﬁﬁﬂwﬁﬁuﬁﬁwmaL‘Tflu
lagu Imhedunsy
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3, SYUUNISHNANLAZLASIES19NISHEAR
AN1150ANWISEUUNTITHARALaLLASIEs19NsHEAR LA A ulee d1inwauINusdnd 13 Al

q
1 o

yuAsugirednvarnuassgiafiddnlulifuiedng meldspuunisdafuaneiaiy - o
Amsdiniuiugand nsuUednd (dd.eoth)
4. N13AATILVIYAAULATEFNITINN (bio-economic model)
ausafnynsiasiziteyasuasygiadinmlaludules drinimuiugdnd 13 aaen
yuAswgAresdnuasmsasssiafiddnluldfudesive aeldssuuniswdaiunndity - o
M dnNANUGERT nSUUAERT (dideoth)
5. MIANUIUANAMIUATEFND
Aualagnsiinanssnnmnnsnantesdnvueidsinsinwduiuimielagfiaussanmn
Yosdnwardug lideunlas Uiang et al. 1998) Tneniiefidsuvesdnuwaesnsnisiineandu
Wosidud 9) sasmstilduofidusd 9) wasdasnmswsadvlmdundu/fu wdwintduduiu
auAmMaAsssialagmamuansisemamlsildsuanaussanmilutegtu uazduruduseus
1A 1 dsigreseunisnaaly 1 U dsaunis
EV; = Benefit; - Benefitpase
e EV A AuAwaasusiavesdnuue i idnwn Benefit Ao naflsdeusirelsseunsudnla 1 U
dlofinaussanmnIsnanvesdnuay i RNy Benefitsae AD WAt lsdoudsosseuntsuaaly 1 T
YadaussanInnIsHanlulagiu

NAaN15ANE (Results)

NNMSTANNNUIINARBUUNUMAATHENA (base monetary) TadlAwdamsuINduns
FHILUU IPS waz EPS WinfU 22.33 uaz 334.36 U anudniu (F3ws, 91307 wazdsed, 2566)
NANDULNUIAATHNURAMARIMIINTunsluIzuun TRAnRUUUsE LAy laiuszdianigla
anneiindauvaslsemalng - RvMsdiniauiugdad nsuledad (dld.co.th)
AMUANIILATHENI

NaINNSANYILTLALSTONINNSHARUSTUUNSHARLAMEMaINTUNSKUL IPS uax
EPS wuin EV vesdnwasiidnwii 3 dnway davswaludwwnnuiesndanigldszuunsuand
LANANY AUEARSLUAISTS
Table Economic values (EV) of hatchability (HAT), rate of lay (RL) and average daily gain (ADG)
of Lueng Hang Kao Kabin chicken under intensive (IPS) and extensive production systems (EPS)

Traits IPS (Baht) EPS (Baht)
Base Increased one EV Base Increased one unit EV
unit
HAT 22.35 40.75 18.42 334.36 346.63 1227
RL 22.35 60.51 38.18 334.36 112.55 78.19
ADG 2253 161.92 139.59 334.36 359.71 Z5.55

1NF1519 WUTN NISHAALUU IPS 31 EV U89 HAT RL way ADG 1y 18.42, 38.18 wag 139.59
ANUAINU WaZNISHAALUU EPS §1A1 EV U89 HAT RL waz ADG Wy 12.27, 78.19 way 25.35 anuaiau
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a & : .
29173t (Discussion) HazUaLEBALY (Recommendation)

NN3YAT EV 114@1%5@&%’1%%8ﬂﬁﬂ,ﬁfﬁwuﬁflaamwﬁamﬁqmw FsdnaduAsi
ﬁaﬂﬁﬂum'ﬁm@mﬁhmaLﬁwgﬁﬂué’ﬂwmsﬁﬁﬁmﬁwfﬂ,ulﬂ' (Groen et al., 1998, Okeno et al.,
2013) fn EV fidnwia 3 dnwausfue BV dewalld 1 @ Tusedushfuviewsiiug el HAT wag RL
yosmsAnwldannsifisaussanmasudndusiugnssuvesausla wazer EV 989 ADG Tdainns
naussanwnsHansefvedliyy

HaMIANYIUITIINSINaNTIaNIW ADG fiavwarensifiunariilssovnsuuuy IPS GG
Tag M3y RL 1Wudduses wazmsiiin HAT fdvsnaudviuaevie uaslusnsideatu RL
SviswarensiiunamlsrowsuLUY EPS gean msiiiu ADG Sidviswarudiduses waznsiiiy HAT
A1 BV dhflanvesszuunsndetia 2 ssuu udfdiiavinaludauan

nnuan1sAnuluaded awnsathwadt BV vesdnsusidnvidudeyasudunisdaiden
yaugNITY (genetic selection) Tunsaunuyuusswuslimdesmaunindunsls s n1sudn
luszuufiuananafiu mstinsfndendnuazdfgymansvgiafiunndeiu ielildnansuunugsgn
LLaxmmmuﬁm%’ummﬁﬂu‘swufuq Tnen15HAALUL IPS mssndeniiiaiudneae ADG wavns
Fe9uu EPS msdaideniiieifindnume RL wenainil annseiman1sfnuluussgndlusunns
Juugsiuguasiifiudiesineduqfildunisususaiusuay fszuunsadnaudiontu

nnAnssuUsen1d (Acknowledgement)
voveuAnAudiTouasiaudiUn  wasinuasnsnietiedniiusinsuladnd feynsies
alumsfne uazveveuAmAMENTIIMSITIMSETRLNTUSERT Ak uuziiluns@nely

s
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