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Abstract

The approach of using high-moisture agricultural by-products with ensiling technology will improve feed
efficiency. This research aimed to assess the impact of ensiling on chemical composition and sensory
characteristics of silage quality with different ingredients. The experimental design was a completely randomized
design (CRD). The treatments were Napier grass silage as control, fermented total mixed ration with Napier grass
(FTMR - Napier grass) and fermented total mixed ration with rice straw (FTMR - rice straw), all of which were
packed in plastic bags (25 kilogram) under ensilage condition. The bags were opened after 0, 7, 21 and 60 days
in ensiling. The result showed that the content of dry matter and crude protein ranged 35.34-42.50 and
11.62-11.98, respectively. The silage had lower dry matter than the fermented total mixed ration, whereas
there was no significant difference (P>0.05) in the content of crude protein. There was a significant difference
(P<0.001) in pH value among experimental diet. The lowest pH value of fermented total mixed ration and
Napier grass silage were obtained after 7 and 21 days of ensiling, respectively. In addition, Napier grass silage
had higher pH value than fermented total mixed ration (P<0.001). The Napier grass had lower ensiling quality
score than FTMR (P<0.001). By contrast, the score was not statistically different between FTMR —Napier grass
and FTMR — rice straw. However, all experimental diets were in good and very good rang of ensilage. These
results indicate that Napier grass silage and fermented total mixed ration should be used after 21 and 7 days
of ensiling, respectively. The fermentation technology could preserve feed in plastic bags (25 kilograms) for 60
days.

Keywords: grass silage, fermented total mixed ration, sensory characteristics, fermentation quality, beef cattle
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LAUNITNAADY
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Ansedayanieada

JoyatiiuliuinszimannuuansmeaiffissAuauledu 95% faelusunsu SAS (1998) tnaldmd
PROC MIXED aslunuuvaaasguuuuanysallagingn lWSeuliiguA1iadesis Duncan’s new multiple range test

Table 1 Feed composition of the diet (% of dry matter).

[tem Napier grass silage ~ FTMR-Napier grass ~ FTMR-rice straw
Pakchong 1 Napier grass (60 day) 100.00 25.00 -
Rice straw - - 25.00
Fresh cassava pulp - 28.30 26.00
Cassava chip - 15.45 15.45
Palm meal - 10.10 10.10
Soymeal - 8.50 10.45
Rice meal - 11.35 11.35
Urea - 0.30 0.65
Minerals, mixed v - 0.50 0.50
Vitamins, premixed ¥ - 0.50 0.50
total 100.00 100.00 100.00

YTrace minerals premix provided the following per kg concentrate: cobalt, 0.02 g; copper, 1.60 g; iodine, 10.00 g; manganese,
8.00 g; selenium, 0.06 g; zinc, 6.00 g; anti-rancidity, 2.50 g; carrier, 1,000.00 ¢.
% Vitamins premix provided the following per kg concentrate: A, 2,000,000 I.U.; D3, 4,000,000 I.U.; E, 3,000 L.U.

Nan1sAnYILaIRNTAl

1nfnw wudn Aesdusznavmaadl ferlndiAsstuaifidunilfidewiu Ardinsiesd DM danogludas
Spvay 35.34-42.50 (Table 2) wejnudasndn (silage, SL) 3iA1 DM feunine s FTMR (P<0.001) Tngun@laaan DM
ﬁuaammwﬁﬂﬁﬁmaaghma%’aaaz 30-60 (McDonald et al., 2002) @onndasiiu Subepang et al. (2019) dsldnan
91919 FTMR Anin1w@ididie DM Sopag 55 el iilasanne DM Tuthedenandutsilmnzaudenmaiasasivlaes
Lactic acid bacteria Tumandufumnel DM dnindesay 30 aziliuannzvszauveanuaiiFelungy £ coli wde
clostidium FauuafiFelunguisnaniagld CP iduuvasemsuazkdnnsndafizn vsvenisanuindevesornsviin
ogalsfinmmnel DM Aigaiuluazdsnasoanmlimnzaudmiunisiaigiiulaues lactic acd bacteria denali
seiuamuiunsaliifismeronisdudininaioiulavesuadifands sacharolytic clostridia wae coliform bacteria
(McDonald et., 1991) 91nn15ANNUIToR LN (Kamphayae et al., 2017) wua1 dlosvesnaminifivduazdawa
Ty DM Swwnliiufianas weilidesannszuiunmiinlasgaunidesldmslulawsndumdmnuioniaadyivia
dawaliinquitsanasuszanaienas 2-4 (Borreani et al, 2018) A1 CP lunsfnwiadail fidneglutieiesas 11.62-
11.98 iflensuanenefumnaadd (P>0.05) Tuustazfumiin Madorafnnnmsiasapivlavesyiunisdlilusiuiu
pwnslasiam coliform bacteria anasananimnsafifisdulnsuuniiielungy Lactic acid bacteria

970 Figure 1 A" pH yesewnsuinTa 3 wuuanuuanastunsadfegnediseduadfyeenads (P<0.001)
SL e pH 11nndn FTMR Tuynfuwsin (P<0.001) vailenaifumaeuTunahoalu sL fiffesndr FTMR aenadosty
Meenongyai et al. (2017) wu31 SL vsdn 21 Ju (pH=4.7) #A1 pH N1 FTMR (pH=4.0) A1 pH 189 FTMR azanasla
San sL hdlenanesnnUimaeniluleinsalugnsoimsiiunnin@aiilif lactic acid bacteria Slonadswdunsn
wandn iandn defunisldou st madaldnmevdsiifnminudresied 21 Wluvasd FIMR anansodald
Mendensnsinugs 7 Ju A1 pH ves FTMR Aifnwisie 2 gns fian laduaneneiuneadia (P>0.05) laem pH newndn
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(Funsindl 0) vesemnnaaesits 3 wuu fereglutag 5.18-6.32 Wotumsindfindue pH azanadlutuil 7 wasasitly
quislufuvsindl 60 Tnefianoglurag 4.23-5.46 A1 pH vesovnvsinifuvsueniidfguesqanimnisvin @1 pH
¥89 FTMR Tuthatumiin 7-60 Juflalndidss 4.2 Fudurfignimuslidudminsgiuvesemsninidamain
(McDonald et al,, 2002) nansAnwnSiidenndosusuideass Subepang et al. (2019) AlFAnwnunmnTniin
993 FTMR fildvsdruduunasemmerundnuaznnutssiudvgndaduunasingfuevsdundndignmsinly
NILABUNAIAANTWIAUTIY 300 Alansu nudn A1 pH vesesvidndiaregluyie 3.82-4.31 szewiiamiin 15-30 Tu
wazdululufimmadieatufu Kongphitee et al. (2018) $1891u31 FTMR Aildvhednfuundsormsnenuuagldningu
dzndanludaduiminuiedesas 10 uaz 50 audrdu flen pH 3.8 a1 nsmsTnegnasn 7 Yu lunszaeunanaiin
YIAUTFY 350 Alansu n1sanasresr pH WWunaainfanssuwes lactic acid bacteria Waswihealuewnsidunse
waARN

FApziuUnAYBID TSI 3 g0 Tenlduandnsiunsadialuyniundin (P>0.05) Irpzuuueglugie 7.8-
10.8 dleSumifnemuutiy wuih sesuuunauves SL ddufintulutunming 7 uay 21 uwavanaduTuming 60 Tuvas
fisnpzuuundures FTMR v 2 gns Siazuumistulufunind 7 uagasilaudieiuniing 60 (Table 3) nduvosoims
%ﬁﬂ%ﬁﬁﬁﬂ?iluWJﬁ,Jﬂél’l‘c’szj’JJ@QﬂﬁULﬁ@ﬂﬁﬂﬂﬂgu‘UaﬂﬂiﬂLLaﬂaﬂLLaSLL@aﬂaﬁaéﬁQﬂwam‘ﬁuw%ﬂ’mﬂi%‘u’mﬂﬁ‘MffﬂIWﬂ
lactic acid bacteria Wag yeast Ay Gavsuendsnsninifnnnimfiun (Kaiser et al,, 2003) uenvniinduiiven
FafinarniAuliitudn dawaddenaiidaiasldsulavugldogadui egslsfmumnuimunsaiiganngendana
m'aﬁhﬂ?a"uLLa“ﬂivwwiaﬂ%mmﬂﬁﬁulﬁsumé’mi (Gerlach et al,, 2021)

ﬂ’]ﬂwLLHULUEJ?IJJB\I&"UQQE)”M”ﬁWJﬂVN 3 amﬂmmawawm fanlaiuansneiunnsadia (P>0.05) fiAAzuunggn
4.0 wagsgn 3.5 (Table 3) detuntnemunutusmesuuuieduiavessL firnanadhutunini 60 Iummuwmﬂuuuu
loduifaves FTMR i 2 gns ferazuudliAsundasuyniumtn LuaamamaammimmmmmLLuulansJ Usvanle
Imsussalugaanadnuuiaussy 25 Alansu lifinsdnungs annsatestumadluvesufasendiaulugamiings
amwmmsamiamsﬁwmwuaaﬂa;m sacharolytic clostridia tha¢ coliform bacteria ﬁL“ﬁlummﬂﬁmmiLmLLaSL"fJuﬁw
161 (Muck, 2010)

FAuuLARIIMSMITNT 3 ansluiul 0, 7 wag 21 feliunndnaiunsadd (P>0.05) agslsAmuluy
wiindl 60 frazuuudves SL dasandt FTMR #a 2 g3 (P<0.01) Iuﬁumvﬁ'mﬂ%l,uuﬁsuaa FTMR 14 2 amﬁﬂ'ﬁlaj
WANAINUNINEDA (P>0.05) Iuwﬂs] Jundin (Table 3) Adv099115 FTMR adiitarmdeudufoddomedazadn
andntesnnidiu iesmnseiumutuiinyaunazanmuiinluanmlioinia wagnsifiefiseveansndunislu
gwnsuinfiudsudidudues phaeophytin Tusgnineenismin (McDodald, 2011)

ﬂ'mgLLuu'ﬁaQOmwr;Jmmi%’uiﬂmqﬂﬁzmmé’uﬁamaammwﬁﬂﬁgﬁ 3 gn3 (Table 3) deunnsneiunieada
ogailszAutioddnda (P<0.001) m Yumsinil 7, 21 wag 60 TnsAnAzuuusImAmnITMETnves SL fd1lfesnin FTMR
(P<0.001) Tuvaugit FTMR ¥ia 2 gasfienlauansnatumsadi (P>0.05) Tnanmsimemsusina 3 gnsfinanimnisusin
Fnogluinmusia wazfiunn da SL uaz 9113 FTMR fannmifigaifumind 21 uaz 7 audidy uazasaninaaama
anldiouu 60 Tu
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Table 2 Dry mattetr, crude protein and pH value of the diet different ensiling day.

Item Napier grass silage FTMR-Napier grass FTMR-rice straw SEM P-value

dry matter, %

Day 0 35.34° 40.82° a1.21° 0.648 <0.001
Day 7 35.90° 42.35° 42.28° 0.742 <0.001
Day 21 36.43° 42.50° 42.25° 0.908 <0.001
Day 60 37.00° 41.63° 42.15° 0.967  <0.001
crude protein, % on dry matter
Day 0 11.83 11.65 11.83 0.263 0.8560
Day 7 11.84 11.77 11.62 0.207 0.7470
Day 21 11.91 11.78 11.87 0.245 0.9211
Day 60 11.84 11.98 11.67 0.157 0.3715

2b Mean with different superscripts within columns significantly differed (P < 0.05).

70 -
6.5 -
60 - °
55

5.0

4.5

pH value

40 -

3.0 | | | | | | | | 1

0 7 14 21 28 35 42 49 56 63

ensiling day
rrrrrr o Napier grass silage ——o— FTMR - Napier grass --—-e-— FTMR - rice straw

Figure 1 pH value of Napier grss silage and fermented total mixed ration packed in plastic bag (25 kilograms)
with diferent ensiling day (0, 7, 21 and 60 day).
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Table 3 sensory characteristic of the diet with different ensiling day.

ltem Napier grass silage  FTMR-Napier grass  FTMR-rice straw  SEM  P-value
odor score
Day 0 7.8 7.8 7.8 0.25 1.0000
Day 7 10.8 10.8 10.8 0.25 1.0000
Day 21 10.3 10.8 10.8 0.25 0.3111
Day 60 9.3 10.8 10.5 0.53 0.2635
texture score
Day 0 4.0 4.0 4.0 - -
Day 7 4.0 4.0 4.0 - -
Day 21 4.0 4.0 4.0 - -
Day 60 3.5 4.0 4.0 0.17 0.1004
color score
Day o 3.0 3.0 3.0 - -
Day 7 3.0 3.0 3.0 - -
Day 21 3.0 3.0 3.0 - -
Day 60 23 3.0 3.0 0.14 0.0007
pH score
Day 0 0.0 0.0 0.0 - -
Day 7 0.0° 4.0° 4.0° - <0.001
Day 21 2.0° 4.0° 4.0° - <0.001
Day 60 2.3° 4.0° 4.0° 0.29 0.0071
total score
Day 0 15.0 15.0 15.0 - -
Day 7 17.8° 21.8° 21.8° 0.25 <0.001
Day 21 19.2° 21.8° 21.8° 0.25 <0.001
Day 60 17.5° 21.8° 21.5° 0.43 <0.001
ensiling quality
Day 0 good good good - -
Day 7 good very good good - -
Day 21 very good very good very good - -
Day 60 good very good very good - -

2b Mean with different superscripts within columns significantly differed (P < 0.05).
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pnsasudmindfagUamsoidalindmindunaiinugs 7 Yu Funsasnsazanmnsoiluldidedadeldegs
Uaonsty warazmndanisiadeudns asinumswiugduniduarUinnunsaiiinulunssuiunsvin uazaisfnu
soiflesdansliusglovilslushdnivesemantnifiudy
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Effects of Durian Seed Meal as Energy Source in Concentrate on Feed Intake and Blood

Metabolites in Goat
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Abstract

This research aimed to study the effect of Durian seed meal for energy source in concentrate and oil
palm frond silage as roughage source on feed intake and blood metabolites in goat. Five Thai Native male goats,
1.5 years old with average body weight (BW) of 24.20+1.15 kg, were used as an experimental subject arranged
in 5 x 5 Latin Square Design. The goats were fed with oil palm frond silage under ad (ibitum. Corn meals in the
concentrate durian seed meal (at 0, 25, 50, 75 and 100%). The results showed that durian seed meal composed
of dry matter, organic matter, crude protein, crude fat, nitrogen free extract, neutral detergent fiber,
lignocellulose and lignin at 32.93, 95.90, 8.48, 0.26, 81.50, 43.76, 24.09 and 14.32 %, respectively. The dry matter
intake (1,162.28-1,287.03 ¢/h/d) and protein intake (140.32-153.92 ¢g/h/d) were not significantly different among
each treatment. However, the organic matter intake in treatment fed with durian seed meal at 50 and 100%
was significantly higher than 25% (837.30 ¢/h/d) (P<0.05). Moreover, pack cell volume, blood glucose and blood
urea nitrogen of all groups were not significantly differences (P>0.05). It can be concluded that the use of durian
seed meal in substitution of corn meal (100%) as the energy source in concentrate did not affect feed intake
and blood metabolites in goat.

Keywords: durian seed meal, feed intake, blood metabolites, goat
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nssmaapsnmagesld fsermauasiiliiogfunth Tunenndldsuommasdulussdy 2 Weddudvesiming
AUNAUNTNAADIIUBY 2 ad1 warldSuommavenuuuuidind vhmstauTinaemsiluasUsimemsfindeluty
dnlU wagAnUsununsiuldegdase lagldununisnaasauuu 5 x 5 Fnsaanfiu lnsunsudasiiaglasu nsduy
dngunisnaassuarliemsdumungunismaaesded nquildiudanounaunudalnn 0, 25, 50, 75 wag 100
Wesidud lngenmsduynansiuialnvuganudeanisvedung auAwuztiives NRC (1981) Aauandlu Table 1 diu
onaneuiililunismeassie msluundutunsin Tngldmauududulifonn 1-2 wufmns danlddmanidy
szezan 30 Tu Ineliunglasumsluduninuuuiiud (ad tbitum) Tnszsinsalusiussmedne (Volatile fatty acid;
VFA) Tneldia3 89 High Performance Liquid Chromatography wazdrauidunsasiamiuisnisues Bolsen et al.,
(1990)

mafudayauaznisiiuflogng

1. JuiinUsuaun1siulaueIa1msUmas 9IS NENURRBASLEENAaRY tngtItnntnwarySuaensAlikage1msin
wide ethumwindsuiansiulaluwsray Ty

2. mafiumegnaden lutuaanevesudazdimaans vinisifusediadentaulionns (0 9alue) uagndilioims
4 1l Tnavfvnndudenslng usnmne Lﬁ@ﬁ”mﬁLﬂi’l%ﬁE‘J‘LgﬂluimiLﬁ]uiuﬁ@@miﬁ%mi Stanbio Urea Nitrogen
Liquid-UV Procedure No. 2020 U3nasifinidenunssauiuniuisnis Centrifuge Tneldin3as Haematokrit 24 uaz
mduturesngladluidennaiBnig Stanbio Glucose Liquicolor (Oxidase)Procedure No. 1070 Taeléieias Pokler
italia 125 wagldufufnuamuznssunisnismivguanaslidnivesaniduuminedvasvaiuaiuns swalasenis
2022-FNR02-005

AN5IATITAYDUANINEDRA

Y

dayailauiiaseinnunususi (analysis of variance) AMUUNUNITNARBILUY 5 x 5 InFaa1au wasldlusunsuy
dn3a3uU SAS (1996) Tunistinszvdeyanvadd wWisuiflsumuuanaawesanadelagldis Duncan’s New Multiple
Range Test (Steel & Torrie, 1980)

Table 1 Ingredient concentrate used in goats and nutritive value (% dry matter basis).

Durian seed level in concentrated formula (Percent)
Ingredient (Kilogram)

0 25 50 75 100
Corn meal 82.18 60.88 40.00 18.29 0.00
Durian seed meal 0.00 21.00 41.58 63.00 80.94
soybean meal 14.82 14.62 14.42 14.21 14.06
Premix 1.00 1.00 1.00 1.00 1.00
Molasses 2.00 2.00 2.00 2.00 2.00
Palm oil 0.00 0.50 1.00 1.50 2.00
Total 100.00 100.00 100.00 100.00 100.00
Nutritive value (Percent)’
Crude Protein 14.00 14.00 14.00 14.00 14.00
Total digestible nutrient 83.70 82.20 80.74 79.20 77.99

! the nutritive value is calculated according to the recommendations of NRC (1981).
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Nan1sANYILazIanTal

anamdlasuzromslutiduthiumin wui Sennguiis 41.26 Wosidud Wy 9.42 Wosidud 1t 1231
Wasidud Arnudunsaang 4.1 1Wesidud wazansaladusemedne (Volatile fatty acid; VFA) wamin 3.74 wWasidud
27130 0.19 Wosifust wavesddin 0.55 Wesidud Samdlutdiniduninilflunsinwadsiiamnma tae Tadsr
(2008) 189791 FwmiinAdaunmAtaaandunsndie 3.8-4.2 nsauanin 1.5-14 Weldud nsnesdin 0.50.8
Wesidud nsndaiisadesndt 0.1 Wesdud diunnAvelnvuzredudaisouuaui Uil wanySeuunwiada
Suneing Wsfiusa lusfusn 161 18elesan Tulnsiouniendunsn wiswad anluwaglaa andu efiwaglad uay
wagladuugiuinguis 1indu 95.90, 8.48, 0.26, 4.10, 5.66, 81.50, 43.76, 24.09, 14.32, 19.67, 9.77 1Wasidud
gy uenndl nsfinwluadsd wuth wianSeulinaemdnsurlndifestudrilnaun Ssinlnauaduiagiu
osdniiifuuvdmdsnundnlunsusznougnsemsdnd darenlnvussuiigesls (total digestible nutrients;
TDN) Usganas 70-80 Wosidud wazillusiusiu 8 wesidus (NRC, 2000; Department of Livestock Development
[DLD], 2008) ogdlsfimmainnisnuiluadsiinuignsomsduilfudanFouniuniutudsasousinaidoled
Wty wivsinalefuiunlfufasameadenudayFeuilusutosnidninaue sedulsiuuasdolslumde
yiFouuanTaiiin1ganina1ea1ues Ninlanon et al. (2019) Aisneauinudandouiinniudy 6.86-8.93 1Wesidud
Tusiu 6.45-7.28 Wesldud 1Wels 0.75-2.17 Wesidud sauandlu Table 2

Table 2 The chemical composition of concentrated feed in goats fed use durian seed as an energy source

substitute for corn meal.

Durian  Oil palm Durian seed level in concentrated formula (Percent)
Parameter seed frond
meal silage 0 25 50 75 100
Dry matter 32.93 41.20 93.86 93.68 93.76 92.75 93.13
Organic matter’ 95.90 94.70 96.71 95.8 95.7 95.38 95.25
Crude Protein 8.48 9.42 15.3 15.08 15.34 16.16 16.5
Ether extract 0.26 2.30 5.93 3.83 4.79 2.79 1.49
Ash 4.10 12.31 3.29 4.20 4.30 4.62 4.75
Crude Fiber 5.66 44.80 4.13 473 4.94 5.33 5.60
NFE? 81.50 23.72 71.36 72.16 70.64 71.10 71.66
NDF 43.76 66.50 35.48 39.56 42.1 44.48 46.52
ADF 24.09 51.40 593 11.14 13.89 18.59 22.54
ADL 14.32 32.15 0.79 3.29 5.14 9.38 12.15
Hemicellulose® 19.67 18.50 29.55 28.41 28.2 25.89 23.98
Cellulose” 9.77 19.25 5.13 7.85 8.75 9.22 10.39
4,320.75 4,903.16 4.55 4.46 4.43 437 4.29

GE
Kcal/kg Kcal/kg Mcal/kg  Mcal/ke  Mcal/kg  Mcalzkg Mcal/kg

!Organic matter = Dry matter — Ash.

2NFE = 100 - (% Crude Protein + % Crude Fiber + % Ether extract + % Ash).
*Hemicellulose = %NDF — %ADF.

Cellulose = %ADF — %ADL.



124 MFETNYATNTLIVUNET 2566 : 41 (2) : 120 - 126
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IisuimdanEouniuaduwadmdsnulusedu 50 waz 100 WedudtuultuginiungildiumdanSouuruady
wasnasnuluszau 0 Wesidud egrslsinunuiliuanaaiunieada Ysuianisiuldvedunse ingliaauduius
Tnonssemislulamsniiazanslduazgosld anslulamaniiazaeuildusznaudae nglea sgalna glasa Wgaunu
(Maller et al, 2016) TuwdanBsuuniiaslulawmsaiidenlsie (81.50 wWesidus) ganitlwaua (79.38 wesidus)
(DLD, 2004) widani3suuaeiafinisluleinsaiiazaieilduazdosldiromnninadatrinaun Sedmaliunedldsu
wiaySeunisuaiisedunnnnin 50 Wedldud fsinansiulsvesdurieingiiganinguildiudlnaun (Bhatt et
al,, 2016) AoAAdasTUNLITEDY Miller et al. (2001) fifnwszdumsIulawmsniiazaeni 2 sedu Aeaslulainsnd
azmaﬁ‘:ﬁs@‘i’quLLasizﬁ”‘uafﬂumjwliéﬁiaﬂ%mzumiﬁulm”uaw%mmﬁmmm‘[ﬂum wuitauuiilasunglsg il
alulawmsniazaginlussdugedansimnunsiulduasUiinahusmnnitlauildsundilsdidenslulansnd
avanetildlusedud

Table 3 Effect of Durian seed level in concentrated on feed intake in goats fed as an energy source substitute

for corn meal.

Durian seed level in concentrated formula (Percent)
Parameter P-value
0 25 50 75 100 SEM
Total feed intake (g/d) (% as fed basis)
2,275.50 2,256.80 2,557.20 2,324.80 2,261.10 32.42 0.95

Total feed intake (% dry matter basis)

o/d 1,165.33 1,175.61  1,290.75  1,162.28  1,287.03  67.37 0.17
% Body weight 5.02 4.93 5.31 4.99 4.93 0.41 0.99
o/kgBW*™ 106.58 106.72 117.42 108.61 118.25 6.09 0.15
Crude Protein intake (g/d)
141.31 14253 153.92 140.32 153.36 6.39 0.16
Organic matter intake (g/d)
837.30 1,05850  1,168.40  1,054.70  1,16450  42.84 0.07

seiunglaa giiolulnsiou uazUSunandadenunssauuvesunsdlasumdnnSsunisunduunamdsnuuandu
Table 4 wuin 71 4 $rlusmddlemns sedungladluidenlunguiilasuimdanisou 0 Wesidud fageniinguilldsu
waaniFoulusziu 50 wag 75 Wesldud diudadewuinnguildsumdaniSeuluszdu 0, 25 uaz 100 Wesldudil
gsninguitldsumdemiFeulussiu 50 wag 75 Wosldud unndnsegadidodfamnaada (P<0.05) drurmnuiduduy
vosgululasiaui 0 Falus wudn unegdldsumdaniSoulugnsormsduiisedu 50 uaz 75 Wedidud fiszdugise
Tulnsiaulunszuaidengsniuneiladsumdnnoulugnsemstuiisedu 100 Wesidud etnslsfiny sedugise
lulpsieulunszuadend 4 Hilumdslionsuazanadedaliuanssiunsedd (P>0.05) Vinandnidonunsdauiy
71 0 Falus TuuneildsumdanSeulugasemmsiuiiszdiu 50 Wesidudlianganiunsdlssumdamoulugnsemsiu
fiszeu 25, 0, 75 way 100 Wosidus audeu dumedsveslunandndonunssauwdud 4 Flumadrenms Tuwne
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waadauiuvedunzynngueglugeund lnefaeglugas 27.80-32.00 Wesidus Ysunasidindonunsdauuuiiszauund
fiAnoglutia 22-38 wWasidus (Jain, 1993)

Table 4 Effect of Durian seed level in concentrated on blood glucose blood urea nitrogen and Packed cell

volume in goats fed as an energy source substitute for corn meal.

Blood metabolites Durian seed level in concentrated formula (Percent) SEM P-value
0 25 50 75 100
Blood glucose (mg/dl)
0 h-post feeding 56.60 56.40 54.60 54.80 56.60 3.22 0.20
ah 62.20° 60.20™ 58.00™ 56.80° 59.80% 0.98 0.00
Mean 59.40° 58.30° 56.30° 55.80° 58.20° 1.67 0.01
Blood urea nitrogen (mg/dl)
0 h-post feeding 23.34%° 22.57%° 24.29° 24.49° 21.93° 0.61 0.00
ah 20.98 20.54 23.44 23.59 21.78 0.06 0.06
Mean 22.16 21.56 23.86 24.04 21.85 0.09 0.09
PCV (%)
0 h-post feeding 30.40° 31.00° 32.00° 30.00° 28.80¢ 0.00 0.00
4h 29.40 30.20 30.20 30.00 27.80 0.17 0.17
Mean 29.90° 30.60% 31.10° 30.00° 28.30° 0.00 0.00

2 b, < Means within rows followed with different superscript letters are statistically different (P<0.05).
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The Utilization of Saba Banana Peel Silage with Corn Silage as Roughage Source for

Weaning Female Dairy Goat

Foen wWizua! Weuding Tnawsul” wauisa unuduns! uaz nsSdna Junsmi?
Haisa Pohtae!, Thaintip Kraiprom!®, Pochanart Kanjan!, and Sitthisak Jantarat!

UNANED

nsfnwanAmslarugvesUdenndefiuviinifoiduwmase e udmiuumsunnadond e Tog
TunzusgnuaneIuy 87.5% o1y 7 Wou dwidniade 14.10+1.52 Alandu Sy 5§ o1nsvanosutsoonidu 5
visnaius Tunsmaaeslununismaasauy 5x5 avduauads Tnovdnsudi 1 dnlnaninsmivdenndeiunin
80:20 vVl 2 dlwandfnsauduidenndrefiumin 60:40 nivundd 3 dnlwantniwdudenndefiunsin
40:60 Wedldud vinwudil 4 dnlwendinsufuidenndefiunin 20:80 Wefidud uasviniuudi 5 Wasnndeiiu
wiTn 100 Wesidud wuinvdenndreiunindaianudunseaig 4.57 nsawanfin 3.69 1Wesidus nsnda9i3a 0.00
Woesidud nsnezdfin 1.51 wWesidus Tnguis 11.35 Wesidus TUshu 7.95 Weosidud 1 12.5 Wesidus Y3unmnis
Auldvasomnsvenu e1mmstu wardunanisiulasiuuugiuinguis denlduand1aiunieada daudsunanisiulauy
guefduiiminduasuiinunsiuldvuguniuiaquisienlan fudhudniumueandedaetu faliunnsieiy
n9adid (P>0.05) WoRinsanausunveladludesnuit anglealuden rrgiFelulasiauluden wazdndindondn

o
o

WUUT 0 97139, 4 99 wavAede danldunna1eaiunie@dd (P>0.05) fauuieanunsabtiudannalefiumain 100
Wes@udmiduunasesuneudmsusnsusmendendamguule
AdnAey: Wasnndediunin 4nalwengdn USunaemsinug uwneu

Abstract

The objective of this study was to determine the nutritive value of saba banana peel silage as roughage
source in weaning female dairy goat. Five Saanen dairy goats (87.5%), aged 7 months old with an average
bodyweight of 14.10+1.52 kg, were studied. Five treatments, in 5x5 Latin squares Design (LSD), were designed.
Treatment 1: corn silage with saba banana peel silage (80:20), Treatment 2: corn silage with saba banana peel
silage (60:40), Treatment 3: corn silage with saba banana peel silage (40:60, Treatment 4: com silage with saba
banana peel silage (20:80) and Treatment 5: saba banana peel silage 100% were used in the experiment. The
results show that pH, lactic acid, butyric acid, acetic acid, dry matter, protein and ash of saba banana peel silage
were 4.57, 3.69, 0.00, 1.51, 11.35, 7.95 and 12.5%, respectively. The feed intake of roughage, feed intake of
concentrate and total feed intake on percent body weight and metabolic weight showed no significant
difference among treatment (P>0.05). Moreover, blood glucose, blood Urea nitrogen and hematocrit at 0 hr, 4
hr and mean were not significant different among treatment (P>0.05). In conclusion 100% of Saba banana peel
silage can be utilized for raising weaning dairy goat.

Keywords: saba banana peel silage, corn silage, feed intake, dairy goat

L agdngnransuazwalulad wninendvaswaiuasuns Inenantamil sunsiias damiatannil 94000.

! Faculty of Science and Technology, Prince of Songkla University Pattani campus, Muang, Pattani 94000 THAILAND.
* Corresponding author: thaintip.k@psu.ac.th



128 MIANTNYATWIZIDUNE 2566 : 41 (2) : 127 - 134

AL

{]ﬁ]ﬁ;ﬂumwmmﬁam?:mLngLﬁmmﬂéﬁu iesnnunsdudniimsvgiafianansavhelaliudinuasns quauas
Fanslddenindaisiindy 9 eswnilvunadnmngdmniunsdsddialy Wudaiiausanuseanmwndon
fing 9 17 wazanansaususduanmdy 4 leAsnee aunsaiveslavainvans wu wen e 1#\d0e Tuity
dlwaniin wasiawmdeanmainuns vieUdeslfunedalurme (Omanee, 2017) Hagtuinumsnsfoudsumnzuy
Wiantu lesanigmmaeiugunm nswiuslaluginsiunuilnahuuune uaruiunedausadesldieuar
157 (Maathuis et al,, 2017) Tud w.@. 2563 ﬁﬂﬁmmaﬁaﬂiuﬂ@é’misﬂmmdwizmﬂlmaﬁﬁi’wmuuw:umﬁa?:u 26,680
i inwasnstoudssnzuluiud 3 Smiavowsulfuasnsannamiuas uasUSumma (Department of Livestock
Development [DLD], 2020) nMsidesdaiinenseduniuinald InazUszaunulynin1svakaaueImIsneIuLas
duyuiemstuiinafivgiuogsieiioshlideddsumunisnandainnning madniagauitedlurestiuunld
esdniTsoradunuimdunisandunuluniawdaungld fudninammumdsmnmafuisdinfluvanuagmin
Fafumuvdonnmainvnsidaadmalnvuzaouted daaevdavuzgs [sfu 8.2 Wedidud inwasnsannsa
YunlduemsdniiAensadld (Yammuen-Art et al, 2000) uaﬂmﬂﬁ?um3LLUigﬂmamﬁmmﬁmimwmﬁgﬂuﬂ;mu
warlulssnugpannnssuiimundornnszuaumandniiuaunn dumwrdomaitulinaemslnvugfianunsniian
Buemsdndld (Phonmun et al,, 2015) ndefufidudiinoguivaassilswousithiandluiui o duilsan
20800 LHufiiosfunanfuiniasugiaifanuddyesimiaszan Inedaminerandifuiiugnndefiusiua 4.170
15 I¢inandnd1uau 5,176 fu (Sukkasam et al, 2014) Wasnndefiuduniduiavmndonanisinunsiindoninnis
wsgivhndrsanudsanunsatuvindusmsdnile annnisfinuives Mukthang et al. (2020) sBawinUdenndaed
TUsiuneu 6.16 Westdud Tusumeu 6.11 Weodidud Helonenu 16.11 Wesduduazndsausiuie 4,158 Alaunass
seAlandy dudenndreninillusiuneiu 11.42 Wesiud lusfumeny 7.94 Wedidud 18elevieny 21.29 Wefidud
W1 14.94 1Wesidus uasndsu 3,736 Alauaasineilansy uazann1s@nwaes Ramdani et al. (2003) 51891197
annsolfiudonndaeldnaunuenanetuld 10-40 wWesiusd lugnsewnsung uenaIntu Laorodphan et al. (2021)
swnuilayugnuauilaagneuilldiudonndrevinduunasemameudimindugeniayuildungiudes
Unndes 1 18uommsnenu Mukthang et al. (2020) Anwinsldidenndreminrenandninusluuny3auslng wuin
nanAntu wavesrUstneuinunvesme e Yungausazudonndrevdnilaliunns e tuneadn Seanansaii
Waenndremtnuliduunasommneuls fufunsideluadsdialtnguszasdii ofnwnisléiudonndasfiunn
sauduFutilwamtnduuvasemsetuseyiinumsauls wunusladludeauazdnugdunianidislunszmne
sunuungusmaiiovdmeiuy Fafuwumsdunslivssloninnawmdomamsineaslunsinlfiduemsdad

A8N9AnEn

vhmsutndenndaeiiu uasdudnilnn eemsdulifonadssna 1 wufiues mndwinisussgadud
wanadnfiskhdaliaimmtnuuulildonna lesreznatluniswiin 21 Yu fuliluiisy uarduifiuiegiaiioTinsevien
Anuunsarnemu3snisues Bolsen et al. (1990) ¥in1sitAsigiaududuvasnsalusiusewmela (volatile fatty
acids) l8unl nsnexdfn (acetic acid) nsauaniin (actic acid) waznsadaisn (butyric acid) Tufiwnsintagldia3os High
Performance Liquid Chromatography ¥11n1153tAs1gi9AUI2NaUN19LASIU40 1MISTU 819151 ImEthiJLﬁUﬁ?a&J"N
ownsihlueuiigamad 70 esmwaidvaiduszoriian 72 Hilus udniluariunzunssvunn 1 fadunes Wediases
aarUsznaumanilaun Inguiis TUshu nswad uasdnluwaglaa lneldi5lmseilagyussuna (proximate analysis)
A11ITA5UBI AOAC (1990) d1m5UN1TTATIEiNTwead (neutral detergent fiber) Anlwwaglaa (acid detergent
fiber) wazdaniiu (acid detergent lignin) 1935 Detergent method U8¢ Goering & Van Soest (1970) wag3LAs1E%MN
Ysunaunuiuludenndieiunsuuayrasmdn 21 1 m1u35n15909 AOAC (1990)

TdungusinAdienameIuy 1g 7 oy Wmtndmiade 14.10+1.52 Alansu 9113 5 i1 10g1UAUNITVINRDS

WU 5 x 5 anfuawnds guliungldsuemsveuasil vinuuda 1 Palwendnsiuduilienndieiundn 80:20
= ¢l v R 9 = Yy a o = ¢l o o Y A Y a o

MINLUAN 2 Tnlnandingaududenndleiundin 60:40 ninudi 3 4rilwendinsiuiuiuionnateiiuniin 40:60



King Mongkut’s Agr. J. 2023 : 41 (2) : 127 - 134 129

Woddud vdnadi 4 drlnendingauduiudenndlefiunin 20:80 Wesidud uazvsmuwdii 5 Wienndrefiuniin
100 Weskius Tneliuuuidiuil (ad lbitum) Tnelfeormsiuay 2 a¥aaan 08.00 uay 16.00 RN unezdta 5 6 THSU
osTuTiUsAu 20 Wodidus Tuszsu 2 Weddusveshmiing Tnedmnalilssiulnsusaunnudoinsvosune
AUALLEE1Y83 NRC (1998) THUNUN1SMAGEILUY 5 x 5 a1Auakals ¥n1sidsaunssiuan 5§ wiseanidu 5
vianud lnsazidssiomn 5 sou vhnsidsunsuurendaien Tnefsverusui 14 Yu vhnstuiinUsunaemsd
Ausledasiotu 1uszeznan 10 3u ilemuTunumsiuldedsdase viAvduiuietadondl 0 9alua uag 4 $lus
VBRIV ORURE Lﬁaﬁmﬁmiwzﬁgl,?aluimwu Tuidenn1ui8n1s Stanbio Urea Nitrogen Liquid-UV Procedure No.
2020 Viaasidinidenunsdauy muisns Centrifuge Ingldiaios Haematokrit 24 wazanadiiuvesngladludon
M135n13 Stanbio Glucose Liquicolor Z(Oxidase) Procedure No. 1070 Tneldin3o Pokler italia 125 wagyinsEu
Rumegamesmarnnnszimizgand 0 dalustu uay 4 92lus U5ing 1 Saddnsldvasemaaesiiriunissiidoudn
dielunsatusnuiueiiedenuasiad Tngldhdesnnnszmzgiunauivasazarediinde 0.85 wWedliud
U303 9 fadans uazshmadeasiisedu 107, 107 107 quiisedunrnieatsds 10° anduldlulasdiunga
f19819U5118 0.1 Fadans 9NTEAUAINLTBING 107, 10° way 10° Tdadluemnsidsade Plate Count Agar (PCA)
uazPotato Dextrose Agar (PDA) tionsaatuduiudeqdunidimun uasBadiua udninlutufigamgd 37 own
wardva Wunan 24 - 48 d2las andfussiatuaduniduuemaidsade Plate Count Agar WagPotato Dextrose
Agar IﬂEJﬁ’ﬂLﬁaﬂ‘ﬁ'izc»'i’ummLﬁamﬂﬁ’ﬁﬁwmuﬁyaaq'Iu‘zfaq 30-300 1aladl lned5 alUsanan (spread plate)
(Fankhauser, 2012) @1un15uudnuuluslagin1uisn1sues Galyean (1989)

Nan1sAnEILazITal

91NNsAnwIBIAUssneuneaivealdanndlefiunin uansns Table 1 wuindarTnguie 11.35 Wosidud
Bun3eing 87.00 Wosldud Wk 7.95 Wesidus 1 12.50 wWesidud nluwaglad 35.44 Wesidud niluwad 65.96
wWoesidud andlu 32.82 wWoesidud 1waglaa 2.6 1Wesidud uaviefiwaglad 30.52 wWesidus uasduunawnuiiuly
Waenndefuneundnuiniu 1.677 wWesidud waandn 21 1w Sunaumuiiuanasnie 1.407 wWesidud lneszauuny
fudhilensnd 4 wWesidud andulsslevddedndifentos unuduansadudinsdosaasresdusiulun ssmg
suulagqgdunidle esnninuantilunisanazneuiulusiudadunaiulsiulrailiAnnsgesaasly
nszmnzadauazaldidn Wunsifindszavamnnsdesuaznisgaduludléidn (Reed, 1995) wWasnndefiuminan
nsfnwluadsilillusiuganinddonndaefiufiuds Laochareonsuk et al. (2002) S189uinUFonndrefiufuilusi
Wity 6.82 Wedidus Tnquiis 90.77 Wesidud lustu 9.07 Weddud 1ely 537 Wosidud 1 12.28 Wedidud wax
aslulawmsngendne 57.23 Wesidud Wienndeiunindiarrnudunsa-aawiiu 4.57 wWesidud nsnesdfn 1.52
Wesidud nsauaniin 3.69 Wesidud nsadaian 0.00 wWesidusd diuesduszneumaaiivessudalnandnainnsfine
adedl wudiTusiu 11.83 wWoedidud anluwaglaa 34.36 Wosiiud nilnead 64.26 wWedldus Andu 2.08 iedidus
waglaa 32.28 Wesldud uaziefiwaglaa 29.20 Wesldud J9geninnissenuaes Maathuis et al. (2017) 51897477
Frlwansindllusiiu 7.3 Wesidud wWaenndefuviinilususniuasandugesudninamsin Uimalusiuluden
nérwiundfnuazdudrinavsindengsndn 7 Wedidud Jafleanedensiidaithluliusslond minfivemsmetud
Tsiusnin 7 wWesdus rdnansenusaUsnanisiulduagnisuingeslunseimie gy (Buxton et al., 1995) du
U'%mm%ﬁuimﬂﬁamﬁaaﬁuﬁﬁhqaawdmamwuﬁaﬂ%uﬁmsﬂaaiﬁﬁma%amaﬂmms (Narjisse et al., 1995)
ogelsfinn Wienndrefuninuagdudalnansin annisfnuias el amnindnug uaud@vosianin
DLD (2004) 57691u fwmsinfifaanmasidianaudunsassegluszdu 3.5-4.2 nsauania 1.5-2.5 Wesidud nsn
o8dfn 0.5-0.8 Wadldud uaznsadafiznlimsiAu 0.1 wWesiiud Fsmniinsadafisageassiliiivememsindaanim

@ v

Tadfwaziusnulalduuy



130 MIANTNYATWIZIDUNE 2566 : 41 (2) : 127 - 134

Table 1 Chemical composition of Saba banana peel silage con silage and concentrate.

Chemical (percent) Saba banana peel silage Con silage Concentrate
pH 4.57 3.64 -
Acetic acid 1.51 0.08 -
Lactic acid 3.69 8.10 -
Butyric acid 0.00 0.86 -
Dry matter 11.35 19.52 86.45
Crude protein 7.95 11.83 20.64
Ash 12.50 8.58 7.31
Organic matter’ 87.00 91.42 92.69
NDF? 65.96 64.26 25.14
ADF’® 35.44 34.36 4.34
ADL* 32.82 2.08 0.26
Hemicellulose® 30.52 29.90 20.80
Cellulose® 2.62 32.28 4.08

'Organic matter = Dry matter — Ash
2Neutral detergent fiber

3Acid detergent fiber

Acid detergent lignin
*Hemicellulose = %NDF - %ADF
Cellulose = %ADF — %ADL

Ysuraunisnuld

ynnsenensldiudenndeduniinsauiudnlnandnduunasensvetuieUsnnansiulaluwnsuume
Wendmeuuasuansly Table 2 wudrUSuunsiuldveseimsvenu e1mstu wasdsuanisiulasy wasuiunn
ﬂWsﬁuiﬁuugmmaa‘vﬁuﬁﬂfmﬂ’nﬁa Ysurunisiulavugiunsuinguiesenlansy dminumuednedofn
sofu Taifianuunndnemnead (P>0.05) TnsUsununisiuldvasinguissumuiledidudvesimindageyn
NIMUUFTAN 3.55, 3.12, 3,37, 3.24 uay 3.22 Wosidus auasu danandlu Table 2 F9USunaoTHdnTla 5y
\ianasionudiosnisnisuldvesinguits Seaenadosiu Laorodphan & Likittrakulwong (2017) fisngaiuinuiana
nstulalugdinguiveunzeglugig 3.5-3.99 Wesidud
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Table 2 Effects of Saba banana peel silage with corn silage as roughage source on feed intake in weaning female

dairy goat.
Levels of Saba banana peel silage SEM  P-value
Items with corn silage (percent)
T1! T2? T3 T4 T5°

Feed intake (gDM/d)

Concentrate (¢DM/d) 282.09 252716 25140 23542 25344 14.23 0.06

Roughage (gDM/d) 250.28 248.11 26596 27353 273.73 10.50 0.10

Total feed intake (gDM/d) 533.86 500.88 517.50 508.95 511.81 17.68 0.07
Total feed intake (%BW) 3.55 3.12 3.37 3.24 3.22 0.20 0.43
Total feed intake®"(gDM/d) 69.58 66.10 6365 6466 6446 238 0.01

SEM = standard error of mean

! corn silage with saba banana peel silage (80:20

2 corn silage with saba banana peel silage (60:40)
3 corn silage with saba banana peel silage (40:60)
4 corn silage with saba banana peel silage (20:80

%saba banana peel silage 100 percent.

Anuunualadluidaaune Mnnsfnwiatuwueladlubfen nuirlinnududuresgise-lulasiaueglugae
13-18 1asius Fa0glur9Und Kaneko (1998) sneauiinnudutuvesgiselulasiausglutisunivessesugise
lulpsiauluwdonunsfe 11.2-27.7 fadnsuse %ﬂﬁwmmLﬁﬁmsﬁumaa&UJL'%ﬂ-iuimLﬁ]u%ﬁﬂmmé’mﬁuﬁ‘ﬁ’vﬂ%umiﬂiauﬁﬁu
18 UsunalulnsieuluidenaunsavendsanumanzanvesUSunalusaud unsls SutazUsueniesnisduesnaes
weuluiflofilsdarnnisteslusiu (Sakha et al,, 2009). Usunmungladluidendianegluzas 59.00-64.00 fadnsusendang
Feaanndastunsseues Kaneko (1998) 3'1mmdwﬂ%mmﬂqiﬂalumzu,aLﬁa@maqLLWsﬁlﬁ%’ummimaaqaﬁﬂuma
Unit Inedideglugie 50-70 dadinsudewdang vsuenlaitunglasundanuanemisiiissesonudeinisvesdnd
duainaudindenunsdnuimeumnsuadiondmeiuniia 5 v 0 42lus 7 4 dalus Seaglutag 26.00-
40.00 adnsunelndans s?}amnmiﬁﬂmmmLmuavLam“LuLﬁammmLsﬁ'uﬁﬁummgﬁa—iuimmu warUSunaudindenunsdn
wuuve Nz AL v wg LT 5 vanudd 0 Falusuar @ ¢ Falus Tlunneneiunisada (P>0.05) dauansly
Table 3

Table 3 Effects of Saba banana peel silage with corn silage as roughage source on blood glucose (BG), blood

urea nitrogen (BUN) and pack cell volume (PCV) in weaning female dairy goat.

Levels of Saba banana peel silage SEM P-value
ltems with corn silage (percent)
T1! 12> T3 T4* T

BG, mg/dl
0 h post feeding 60.00 59.25 60.50 59.40 64.00 1.86 0.08
4 h 6775 67.50 6520 64.40 65.20 2.31 0.92
Mean 64.13  63.38 62.60 61.90 64.00 1.82 0.90
BUN, meg/dl
0 h post feeding 18,55 1767 1638 1499 15.16 1.80 0.76
4 h 16.70 1761 1511 14.03 13.57 1.78 0.32

Mean 17.63 1761 1575 1452 14.36 17.5 0.52
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PCV, %
0 h post feeding 30.25 2875 29.40 30.80 29.00 171 0.98
4 h 2775 2650 28.00 29.20 28.80 1.86 0.96
Mean 29.00 2750 2890 30.00 28.90 17.3 0.99

SEM = standard error of mean
! corn silage with saba banana peel silage (80:20), ? corn silage with saba banana peel silage (60:40), > corn silage with saba
banana peel silage (40:60)
4 corn silage with saba banana peel silage (20:80), >saba banana peel silage 100 percent.
auvasiETAnlunsszganluune
MNMIAnwRAurEEniinlunsmzgsuvensumadsndmeuuillduamnata 5 ninwusd duans
Tu Table 4 wui1 nguuuafiGerianuad 0 Falusnouldsueims luungnauildfuormaneulaglddudnTnanin
Swfuidenndreiumin 80:20 (T1) flegandunenguiilésusudnlnavsingufudonndefuviin 20:80 (T4) nu
AldFusuinTnaviinguiudenndefiunin 0:100 (T5) dudnlwandnsiududenndefunsin 60:40 (T2) uazsiu
Inlnavsinswiuaennalefumin 40:60 (T3) amua1su unnasegsitedAynisans (P<0.05) agnslsAniudiuau
wuAfi3efifdinomed 4 daluswasduiunuadiFedfidintmunede faldunndmisada (P>0.05) Fsduau
wuaiiSed 4 $alumdsliemsanidnyiidigania 0 Faluareunisliems uansiifiuiuuaiiieenaazdinisiiia
Srauiulasddeseumaems fafunsliiudenndefiuminduemneuisidsanssnusosuiuiueiiely
nsznzgeL SanduuuafiFedomeiinulueavainnnssmzguuveune iz 10° wadrefadanstiooniinig
578971994 Church (1993) s1eaukuaniseluveunalannssinizuuvesunediussunn 10°-10" waddeliaddng
dudnnudaduazsluungnguiildsuiudenndefiuviin 100 Wefldudi 0 Falusroulsiemns 4 Falumdsliewns
LazANRAETI flFgean uandsegeleddymsada (P<0.05) msldiudenndrefuninidumaemaneuidios
safniinasionsiiududaduagalunsemeswuiesanludenndrefiuviinddiuveadoloiu niuwad
anluiwaglaa uaziefiwaglaagenindudnlnavdin lnssnazvimihdvsindesdelelunssime g Inesrasilineglu
Woloveseyniaens uazmausaaiaoulesidesiusssenineiiwaglaatuaniuld viliiinnsldusslevian
ol venaninisiisTlsvesdunmzailuluntueadfiwhlmielounnesn wuaiiiedsanansndundendeleld
187U (Cheva-lsarakul, 1998) §991nN13318971Uw89 Russell (2002) 'ﬁwmmfﬁﬂﬁwdummwwgLmul,f]uﬁuﬁmﬁhi
FosnseenBiauiivszina 8 Wosiudvesinuiann dwdnulusiedad o alusnouldsuemns 4 Feluamds
I§3uemns wazAiade lufinnuunneineiunisadd (P>0.05) Fauanslu Table 4 slusTadaluveamarannszingy
JuveneiiUszann 10° lwaddaliadanstiaeni1n1sTeeures Russell (2002) s1ga1uinlusiadiluveanaiain
nznzguivszanm 10° wadsedadans lnewunlu 2 ndu léiun Holotriches uaz Entodinomorphs

Table 4 Effects of Saba banana peel silage with corn silage as roughage source on Bacteria, Yeast, Fungi and

Protozoa on rumen fluid in weaning female dairy goat.

Levels of Saba banana peel silage with corn silage (percent) SEM  P-value
Items 1 2 3 4 5

T1 T2 T3 T4 T5
Total Bacteria
(cell/ml)
0 h post feeding ~ 5.43x10% 7.30x10°°  9.00x10° 3.22x10% 2.16x10°  0.60  0.01
ah 2.90x10° 552x10°  1.84x10° 50.7x10° 6.80x10° 099  0.08
Mean 3.81x10° 3.13x10°  1.38x10° 40.90x10°  4.48x10° 084  0.27
Yeast and Fungi
(cell/ml)

0 h post feeding ~ 7.00x10°°  3.90x10°° 6.00x10°°  1.67x10°%®  2.67x10°® 055  0.04
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4h 1.90x10%°  2.1x10%° 4.82x10%%°  1.28x10° 6.41x10%  1.06  0.02
Mean 1.06x10% 3.0x10% 1.06x10% 3.24x10%°  4.54x10® 086  0.04
Protozoa

(cell/ml)

0 h post feeding ~ 1.25x10" 1.6x10° 1.30x10* 1.50x10* 1.30x10°  0.00  0.19
ah 1.00x10° 1.40x10*  1.30x10° 1.40x10° 1.10x10°  0.00  0.80
Mean 1.20x10° 1.50x10*  13.00x10* 1.50x10* 1.20x10*  0.00  0.48

2 b.¢.d Mean within the same row followed by different superscript letters are significantly different (P<0.05).
! corn silage with saba banana peel silage (80:20), ? corn silage with saba banana peel silage (60:40).
® corn silage with saba banana peel silage (40:60), # corn silage with saba banana peel silage (20:80).

5saba banana peel silage 100 percent.
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gi5e-lulasiau wazdunadindonunsdauiu nsléudenndiedunin 100 Wesiduddumaemsnerudimasenis
Wi nuUssrnsBaduazs egndlsimmilidsansznudedunuuuaiiGouasTusTadnlunssime umvomumns

AnAnIsuUIENIA
VBvoUAM W1EBUNIU LUvE UizﬁmmjﬁamﬁaﬁlﬁymLszummLmz suanay gnexnge Janintdneni
1'71'91,5miwsﬁLwamﬁm"iﬁLﬁ’ﬂumimmaam%”’nﬁf vavauAunguvudmiswen suadutsan giaedutian Jwmin
pvan flewnszildenndefufidmivihuldlummanosndsil
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Growth Performance of Thai Native Chicken Fed Diet Supplemented with Mulato Grass
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Abstract

The objective of this study was to investigate the growth performance of Thai native chickens
supplemented with different quantities of mulato grass (Brachiaria spp.). According to a completely randomized
design, the 96 5-week-old Pradu hang-dum Thai native chickens were randomized into 4 treatment groups each
of which has 3 replications with 8 chickens per replication. Each treatment group was supplemented with mulato
grass at 0 (control), 5, 7.5 and 10 percentage, respectively. The results showed that initial weight and average daily
feed intake of 4 treatment groups were not significantly different (P>0.05). Final weight, weight gain and average
daily gain of the chickens fed 5% mulato grass supplementation were better than those in other groups (P<0.05).
The chickens fed with 5% mulato grass supplementation had better feed conversion ratio than other groups
(P<0.05). This study showed that diet supplemented with 5% mulato grass affected growth performance in Thai
native chickens.

Keywords: Mulato grass, Thai native chicken, growth performance, Pradu hang-dum chicken
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nFAATIERdaYANIeEDA

msliasgideyalagn1sileuiieuanssnnInnsHARAIENITIATIZVATLLUTUTIU (ANOVA) ATUUNUNTT
naasLuuguauysal (Completely Randomized Design, CRD) #ifi sz ungfyanldluemsidungunnasa (i 4
V3ALIUA) wazUTeuflsuAULANAI9TENIeNGNAI8 Duncan’s New Multiple Range Test fiszsuanudesiu 95%
melusunsudniagu SAS University Edition

Nan1sANeILazIANal

Qﬁuﬂ'ﬁmﬂmuwaammsﬁ%‘lumsmaaq

AnAslaugaInNn1sALIa (Table 1) vosormsduiildidedlifuiiosdiseny 5-9 dUnst flusfus
dolosin wnaden lagu wlsTediu wihiu 18.00, 3.66, 1.04, 1.00 way 0.40% AUAIGU LLazﬁiﬁﬁLgﬂﬂdﬁmﬁaMNmq
10-14 &Uavi TTUsAusu Welesin wradeu Tadu wilsledu Wik 16.00, 3.71, 1.96, 0.88 waz 0.53% ALY
(National Research Council [NRC], 2001)

ARl Yuzvemgyals dinquis Buniedng TusAusIL 101 NDF ADF uag ADL Wiy 59.57 90.93,
8.54, 9.07, 66.01, 37.73 kaz 5.62% AUa19U (Table 2)

Table 1 Ingredients and nutritive value of basal diets.

Items Grower 1 (5-9 wks.) Grower 2 (10-14 wks.)
Rice bran 10.50 18.00
Comn 61.39 55.00
Fish meal (60%) 4.00 4.00
Di-calcium phosphate 2.23 5.25
Soybean meal (46%) 20.73 14.67
Salt 0.50 0.50
Premix 0.50 0.50
Lysine 0.08 0.10
Palm oil 0.00 1.70
Methionine 0.07 0.28
Total 100.00 100.00
Calculated composition (%) as fed

ME (kcalZkg) 2,900.00 2,900.00
Crude protein 18.00 16.00
Crude fiber 3.66 371
Calcium 1.04 1.96
Available P 0.05 0.87
Lysine 1.00 0.88
Methionine 0.40 0.53
Ether extract 4.60 7.17

fan: NRC, (2001)
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Table 2 Nutritive value of mulato grass.

ltems Mulato grass
Dry matter 59.57
Organic matter 90.93
Crude protein 8.54
Ash 9.07
NDF 66.01
ADF 37.73
ADL 5.62

ANTIONINNITATEYLAULN
mtinisudukarUsiaemiswaeilasudeTuresnnnqunismaaesliwansnsiumeada Wndnduganis
noaswazimindinTuveinqualvaukaznguitlasunsaSung iyaldiseau 5% duminuinniinguitlasunis
a v o va o s & e Y - 2 3 @ 1A o a v
UM yanlaNsedu 7.5 wag 10 Weosidus (P<0.05) dnsinisidsuswnsiludminvesnguilasunisiasume
yanliiseAu 5% faAnimsanunguegediduddaeada (P<0.05) dnsinisiasyiiulavesngunlasunisiasuman
yanldluenmsiiseau 5% faunnnimnngueiiduddameadia (P<0.05; Table 3)

Table 3 Growth performance of Thai native chicken.

Items Treatment SEM P-Value
T1 (0%) T2 (5%) T3 (7.5%) T4 (10%)

Initial weight (g) 229.17 251.67 270.00 244.58 0.84 0.1806
Final weight (g) 1259.17° 1300.00° 1236.25% 1170.42° 1.22 0.0310
Weight gain (g) 1030.00%° 1048.33° 966.25" 925.83° 1.28 0.0112
ADFI (g/day) 79.72 79.90 79.75 79.44 0.01 0.1245
FCR 5.41° 5.33° 5.78% 6.02° 0.01 0.0239
ADG (g/day) 14.71%° 14.97° 13.80™ 13.22° 0.02 0.0113

T1 = fed with Mulato grass diet content of 0% (control), T2= fed with Mulato grass diet content of 5%, T3= fed with Mulato grass
diet content of 7.5%, Td= fed with Mulato grass diet content of 10%

< within the same rows with different superscripts (P<0.05).
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1ummiﬁmﬂuﬂ'§mmﬁhjquﬁummmaﬁsiaé’mﬂmiLﬂﬁaummmﬂuﬁmﬁﬂ uazdmsnsiasauivle enaillossnain
e msditesduszneuveadelefiiszlevidudiuusznoundn dedmitnlsideduvidlumstisgendelelusyuy
MAUDIMIT (Tufarelli et al., 2018) é’faf?umiLa'%wzﬁﬂmmié’mﬂw%mmﬁqaLﬁth WionnIsnaasiasuve iy
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n1siseuiisunisidasiioarsinanugiu (Tris-Egg Yolk) AUA15I3819ULYBNI1NTTAN
(Andromed®) Tun1sududsundaunzsionunInaag s 181A389A19
Comparison of Semen Diluted Basis (Tris-Egg Yolk) with Diluted Commercial Semen

(Andromed®) in Frozen Goat Semen on Sperm Quality by CASA
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lsiannmeesinegianas Mainwedsiliingusrasdilenoudisunsldaadenaiudefiugm (Tris-egq yolk) fu
asForaiudensnsi (Andromed®) lumsududniidounsronmuamioaimeinioswd udszated 0, 1 ua
3 dalus Taeldunziugues s1uau 1 Iafiviideseiimslitesaoniion Forsseasdonaiideransin
uduAUSNwIRIEIE NS wamiﬁﬂmwuﬂ’]ﬁ’]L-??aLstLLG&LL%qﬁﬁaa’mé’mmiﬁamqﬁﬁLfgaﬁyugm (Tris-egg yolk) fiu
asiFeaiideniesn1si Andromed® fimsindoudt Tnamsindoudiludhanth s VAP, VSL, VCL, ALH, BCF (H2), STR
(%), waz LIN (%) 71 0 $2Tus ldunnsinaifu wddt 1 $lue nuth ansidesnstinde Andromed® fimsindouiiuaymsindoudi
TUfhanth whifu 87.2042.71% uaz 46.98+6.03% asi3oansinde Trisess yolk Wiy 68.55:11.5% uay
30.20+4.42% FNEdU Faflanuuandafunieadi (P<0.05) wardl 3 43lue wudn Andromed® finsiedewd
73.45+3.04% wavnisedeuiiluinianti 31.58+6.63% @i Trisege yolk Winfu 10.43+1.63% waz 1.37+0.06%
AEIFU Beieuuansnaiueg1sBameadi (P<0.01) wenandsanuing 1 way 3 4alus VAP, VSL, VCL, ALH, wag
STR mané‘f’saq%ﬁmumiﬁamﬁw Andromed® g4ni1 Tris-egg yolk MnmsAnwEvlimsuinasidenniidenis
1381 (Andromed®) FresnwaanmihiFounsududalds deantuperlumasieuandensideussfamunsathly
Uszgnaldlumhsuvseaniienusngg a
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Abstract

The process of producing frozen goat semen involves a preparation of semen diluents, which is
complicated. Since it involves a rapid temperature reduction, the quality of the sperm deteriorates. This study
aimed to determine the comparison of semen diluted basis (Tris-egg yolk) with diluted commercial semen
(Andromed®) in frozen goat semen on sperm quality by Computer aided sperm analysis (CASA) after thawing at
0, 1 and 3h. by using 1 Goat (Boer) semen. The semen was collected by means of an artificial vagina diluted
with both types of semen diluent. Then the semen was preserved by a freezing method. The results showed
that the preliminary assessment of fresh semen quality was good and suitable for use in frozen semen
production. Additionally, it was found that frozen goat semen diluted basis (Tris-egg yolk) and diluted
commercial semen (Andromed®) had no significant difference in motility, progressive motility, VAP, VSL, VCL,
ALH, BCF (HZ), STR (%) and LIN (%) at Oh. However, at 1h, the motility and the progressive motility of Andromed®
were 87.20+2.71% and 46.98+6.03%, while those of Tris-egg yolk were 68.55+11.5% and 34.20+4.42%
respectively which these values were significantly different (P<0.05). At 3h, the motility and the progressive
motility of Andromed® were 73.45+3.04% and 31.58+6.63%, while those of Tris-egg yolk were 10.43+1.63% and
1.37+0.06% respectively which these values were significantly different (P<0.01). In addition, at 1 and 3h, the
VAP, VSL, VCL, ALH, and STR values of Andromed® diluted sperm were higher than those of Tris-egg yolk. From
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this study, it was found that commercial semen diluent (Andromed®) helps to maintain the quality of frozen
goat semen and reduce the steps of semen diluent preparation. It can also be applied in farms or agencies.

Keywords: semen diluted, frozen semen, sperm quality, goat
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YNVULIAG uaﬂmﬂﬁmwmimé’qmmsaLé‘aﬂw'aﬁué:lﬁmuﬁéfam’lﬂmﬁiﬁéfmai’wf’f@w'aﬂ’uﬁ:Lﬁﬂaﬁﬂmﬁmﬁqmﬁauﬁmum
(Bureau of Biotechnology in Livestock Production, 2017)
miwﬁ(mfwLs?jVaLLsziLL%anﬂﬁ’ﬁ@mmwﬁa numusiedelsn inandniin wanduiidosnsvennumsnsldinmn
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1970) Fsluideunzazunndaniidedafulindug fo ludhideseaiidusenunasiidunauves BUS (Bulbourethral
gland secretion) 158131 egg yolk coaggulating enzyme %38 phospholipase A (Iritani & Nishikawa, 1972) dlovh
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(Pongpeng et al., 2008) saaﬂ:ﬂﬁqmmL?mm&JGUmé\’aaq%mﬂ%umaumiﬁué“mLﬂjzﬁuaawmam Fetunouilazdanarily
fhegdfimuuoutiosnann dnlulddReduiinmmdn madviny muiesdenaidemmstunnue e
mudeniaztneantamdnanild wu asdenaidemenisi Andromed® FwansiFenwiintanansatoatunny
devnevesnogdananudulad VLJJﬁzﬁ'aumamaqLa%ﬁumﬂlsdLLmLLGiﬁ]“i%LﬁuLa%aumﬂﬁ’amﬁaﬂme Lﬁaﬁiwamﬂmﬁm
fiwsiosoad (Rastegarnia et al., 2014) wonanil Andromed® Safitumaunasieuaaiensiitefidu yns azan
AaNITlTeU LLau&JaammiuawwmmammﬂmumumiﬂumaL%muaawamﬂmﬂma
msmamasmmﬂmmL%@LL%LLWLLWSSLWJ@z:umwiﬂammﬂummaamuumuagﬂwmaﬁﬁa uasSonniide
Lﬂué'ﬂﬂﬁwﬁqﬁﬁ’]ﬁmﬁé}’aaﬁmsm Tneansidenaiudeiidentdtufesannsninmannimindeliamnmiumn
an lutasesmaudiBu nsangangll aunssiusudduilulnsaumar Tnedideutudsfiasirlunaufivusios

Elz =<). Da

A A Tdneadfiuduse idndiuvesiioadiinuasarmaninsaindeudiluthantngs fegddinsauanysal
mgﬂs’wﬂu’ﬁmﬂaLLaﬂﬁé’mwmiwauamhjLmﬂsmmﬂmiwauﬁa (Thongtip & Pattanawong, 2015) nswaunaiialu
ﬂmﬁu%“ﬂwmmmwﬁu%yaLL‘wzLﬁ@iﬁlﬁwaé’ws‘ﬁaﬂmﬁmﬂ%ﬁmLLazﬂ%’UUiﬂﬁﬁ%uL%"aa6] TutaguuldFudnisldiedos
m’mLﬂiwvﬂmmwmL‘Uamiwﬂmmwmlfua (Computer aided sperm analysis; CASA) szmmumawmmmmm
qmemﬂmmwmL%aimamqaﬂmaa Az usugn muummﬂmmﬁmaumamaummumummaLLGULLSU@LLW it
AUNTNG Favtherhlfunaionunedussansamannty mmmawuqmmﬂmumnma wazfiannsatdouuny
vihgnanalsloenananisa
mﬂmmmwlmﬂanl‘usu”mmumaamummau‘hmvﬂﬂmLUﬁaummmﬁ%mmamqmmawumu (Tris-egg yolk)
fuasiFeanshidensnsin (Andromed®) 1‘uﬂ’1§LL‘ULLSZN‘LJ’]L‘UE]LLWuG]E]ﬂEMﬂ’]WGD@ﬁT\]WJHLﬂiENﬂT’?ﬁ (CASA) vidsazaneil

0, 1 uaz 3 $alug



142 MFETNYATNTLIBUNET 2566 : 41 (2) : 140 - 145

WwnsAnen
ihidannaas
Tidouneiusues (Boer) ang 2-3 T thwiln 50-70 nn. $1uau 1 ¢ Taedaiuthideidouas 2 ads 1 az 2
sou Andlerudunm 6 dou videandiildfesdamnmid ldumsgu fsumsegsenin 12 wa/eds finns
wdeulmnglitosndt ++ vdo 30% waslidnaniaindeuiludraniih 70% Tuly (Settergren, 1934) FsnsAnwiasll
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Han1AnYILaIRTTal
nansUssduguameesiifeanidosumeuneflflunisfinuaded wud didelidnvasiudesy Uines
1hi¥oladuegf 1.00+0.09 ua/ads farumunuiu (0-4D) wihity 3D (Aderitum) Senamiin (C-50) whiu 4C (Adou)
fiananudunsa-iaeds WU 6.46+0.28 ATy 11,235+1,141.29x10%4a. ﬁmsmﬁlau"l,mmg +++ %30
56.5+0.15% wazdinsindeuiiludnmivesiaegd 75.02+084% Fnindeaniisaldduidnuusin oglunasifiaunse
thawdmiideusudald mrehideliviunsegsewin 12 wa/eds fmsedoulwmylaitiosndt ++ v3e 30% uaz
fensmsiedoudiludnameh 709% guly (Settergren, 1934) Aauanslu Table 1

Table 1 The result of macroscopic and microscopic quality of fresh semen.

Parameter Fresh semen quality

Macroscopic

Volume (ml) 1.00+0.09

Color Cream

Density (D-4D) Milky opalescent

Consistency (C-50) Milky

pH 6.06+0.28
Microscopic

Concentration (10%ml) 11,235+1,141.29

Mass movement (%) 56.5+0.15

Motility (%) 75.02+0.84

+SD; Standard Deviation.
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Pnranmsanevlinsuiasionaiidonnisd (Andromed®) funeunsisdnansfiine azmin ua
imLéamm%ulﬁaLU'%EJ‘ULﬁauﬁumim%amm?]aﬁmﬁfﬂL%aﬁugm (Tris-egg yolk) LavansIge Andromed® Saannse
AsnaunmvesiBouasiegdssniinssuiumautudahigoldd aunsodestiliiieailésuemudmennduson
NNIANYAUNATIAIRE1TING uaﬂmﬂﬁﬁaLfluLmdqwé’qmuqﬂﬁﬁuﬁqaq%Lﬁai%“l,umsm%"auﬁuazmﬁﬁ%imam \uLiEaiu
M3AnWITe Vidal et al. (2013) wardenadeiun1sAneues Rastegarnia et al. (2014) fisnenuliinsidasideans
o Andromed® uaz Bioxcell® flszdu 1% dswavhlsitoaifidnninadouiiluirmd Shsnsndouilnes
A1 VAP uag LIN Tumsazaneviudi (0 $9lua) findnguitazansliunu 4 $2lus wazfininnguiinisiieanssie Triscitrate
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egg yolk (P<0.05) uaznuinen VCL, VSL waz STR Wevhnsazaneviuil ansidearcinde Bioxcell® #ind1 Andromed®
uay Tris-citrate egg yolk wiileavaneiald 4 $alus Andromed® wag Bioxcell® @indn Tris-citrate egg yolk 8814l
Yodndyneada (P<0.05) uonanilddenndasiu Abdussamad et al. (2016) MlgFnwidiouiiovasiionaiie
sUiuuineg Tula TngiUSeuifieuansideans 3 gas lawn ansliunmauniigesea (Tris-egg yolk-glycerol) findnTues
4931191567 Triladyl® fifiduusznevanluung uargns Andromed® fifldulsznaunndamdes anmsinwnuin
ansiFenathitiogns Andromed® finaiadouiiludramiinvesihegdfningns Triladyl® uazgeslinaunivesen aened
a1 9adR (P<0.05) (59+3%, 53+2% uay 53+2% ANaIRU) wavdonndediu Herold et al. (2002) e
SvsmavesasiForsiutoniiniadi 2 gos Tiun gus Trilady™ fugns Andromed® somstadeufiluiramiihvesoq’
Hlumesailafiuts 6 ¢ wuth asdorsiudogrs Andromed® fmsedouiiluinmiinesedd ndwhazaneviud
findngns Triladyl™ (18.3+9.8% way 8.3+6.1% nuadu) (P=0.07) uazaemndesiu Thammasii et al. (2018) ilé
AnvToudisvansideanaindenanisén Andromed® ﬁ’umiﬁamqﬁwﬁaﬁugm (Tris-egg yolk) Tunsurudainie
uny nuiiansiennsiide Andromed® ﬁﬂﬂiLﬂﬁauﬁmaﬁaq%fﬁﬂ’jw Tris-egg yolk aeeitiud1AyN19a@ns (P<0.05)
Tumsnwadsdannsohlulfduuumsdunstamedansfnwauainindounsiiiollduadiaiu
annsnantuneulunnasnasazats wardansmilussgndldaelurhsuvennuasnsuazmienusing 4 16
dielidiauduaymaasugianniian uenanidfimsfinvifinfufesnsnistemeusiungildsunsuaudion
Mmideutudsinaniasailimsdnuadsilanysaiuniu

Table 2 Effect of comparison of semen diluted basis (Tris-egg yolk) with diluted commercial semen (Andromed®)

in frozen goat semen on sperm quality by CASA at 0,1 and 3 hours.

Oh 1h 3h

Parameters

Tris-egg yolk Andromed® Tris-egg yolk Andromed® Tris-egg yolk Andromed®
Total motility (%) 74.58+15.10  81.18+541 6855°+11.52 87.20°+2.71 10.43°+1.63 73.45"+3.04
Progressive motility (%) 45.53+12.54  48.67+5.34  34.20°+4.42  46.98°+6.03 1.37°£0.06  31.58"+6.63
VAP (um/s) 74.95+7.09  75.82+5.63  3885°+8.75 T77.55°+15.64 17.43°+838 5382"+7.20
VSL (um/s) 62.83+8.14  5825+8.80  33.17°+8.09 62.16°+10.93 11.09°+1.88 44.04"+6.03
VCL (um/s) 122.94+11.34 128.84+4.56 66.19°+12.13 131.07°+23.72 16.88°+0.15 89.22"+16.15
ALH (um) 5.85+0.05 5.93+1.06 3.76°+0.46 5.96°+0.79 1.71°+0.70  5.00"+0.87
BCF (HZ2) 2581+4.38  27.19+4.81 25.69+2.71 27.23+3.27  33.38+12.27 28.32+4.52
STR (%) 82.63+4.28  81.41x2.87  84.22+154  79.99+4.12  61.57°+7.59 81.27°+6.67
LIN (%) 51.48+5.70 48.67+3.20 49.83+2.67 48.37+2.66 48.33+2.08 52.13+12.49

b Different letters in the same row indicate statistical differences (p<0.05).
AB Different letters in the same row indicate statistical differences (p<0.01).

+SD; Standard Deviation.

ayunan1sin
nnuansinwagUldhaunmihidoanveunsiuguesililumsfinuifnuaeia  aunsotunudntide
wiudals wardidoutudunsiiionheansidonniidonsnisén Andromed® dnswdeuit nsidsuiiludrein
A lunisiedeudt (um/s) Taun VAP, VSL, VCL uazdnwaiznisiaaeud téun ALH, BCF (HZ), STR (%), LIN (%)
w&sazaned 0 $alus iu'Lmnsi’mﬁuﬁumsLﬁaawqﬁstﬁy@ﬁugwu (Tris-egg yolk) uindsanazats A 1 waz 3 Falus @3
3999118 Andromed® finsiadouit nsiadeudiludranih VAP, VSL, VCL, ALH wag STR qujwmiﬁamqﬁwﬁa
Tris-egg yolk
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Efficacy of essential oils from Ginger and Citronella to killed sticktight fleas

(Echidnophaga gallinacean) in Chicken
alngn Inal glld Juniana? Yseains s151ane! uaz ngen YiesRAsY
Nattha Vigad!, Sunee Chansakaow?, Prapakorn Tarachai!, and Kridda Chukiatsiri'*

UNANED

Uszaviznmuesinsiunesssmeainayladuey (Cymbopogon nardus Rendle.) kas34 (Zingiber officinale
Roscoe) sion1sidanddaln (Echidnophaga gallinacean) Tulafhasuwnau (Phasianus colchicus) wissdu 4 naa i
mjmﬁi‘fﬁwﬁwamma%q 4%, ifumenstenslaiviow 4%, @135MANLLAININIFA (Trichlorfon®) 0.15% Uag Nax
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Abstract

Efficacy of essential oil from citronella (Cymbopogon nardus Rendle.) and ginger (Zingiber officinale
Roscoe) to eliminate the stick tight fleas in common pheasants (Phasianus colchicus) were divided into 4 groups
as 4% citronella oil, 4% ginger oil, commercial insecticide (Trichlorfon®) and negative control (diluent). The
solutions were sprayed around the area with fleas at 1 milliliter per kilogram bodyweight. Fleas were counted
before treatment and after 1-day, 7-day, and 14-day treatments. According to the efficacy to eliminate the stick
tight fleas, it was found that Trichlorfon® had the lowest flea detection with extremely statistically significant p
value less than 0.001 after 1-day treatment while other groups did not show any significant differences. At day
7 and 14 post treatment, there no detectable fleas in the Trichlorfon® group while the citronella and ginger oil
groups showed flea reductions detected at day 7 and the highest reduction at day 14. There was extremely
significant difference (p<0.001) in the reduction at day 14 between the citronella and ginger oil groups and the
negative control group. The citronella oil had significantly higher flea reduction than the ginger oil (p<0.05), and
no significant difference was found between the citronella oil and Trichlorfon®. In conclusion, this study found
that citronella and ginger essential oils are alternative herbs that can eliminate external parasites. Although it
takes longer than commercial insecticides, less residue without doing any harm to consumers is left behind and
can be utilized in organic animal production.

Keywords: stick tight flea, citronella, ginger, essential oil, common pheasant

AN

yifduusAnaneueniinulduesludniUn lasanizwiln (Stick tight flea) ninaewusinuldvesludnitng
Aesudesuinugnlunadsndonded lasanmnsonuldludniBavarnvanesin lesmgldlnfuszansdeslii
wfisudsdlunsaudeguuiiusssumi wnednuvasddelafihwoududemeomnsuuiiufuiusdafionalsiivduaind
wias vueukardn i8ndu q wazeenivlunainaisiunginuenuuiwesiuldlunainaisiu wavanunsaduldly
svezyedu o sy Wldfhddlenmanunesaneuenyiinily Feinseuremiinfieananliaznduacituiu lawzegn
falufiufifidufunae dugs uieyala nete Medouiinaduasdursaiyiuladudnduislunan 60 Ju
(Rattanasetthakun, 1986) Inemsiaaind avdwwaliiAneinsnszdunsvdls seaeidosusnnsounemviliAnusa
A1UBN Lavanunsngadentsd Fapravililafidengifesmels (Nopwinyoowong & Sukolapong, 1994) Wagdsanansa
rolviAnlsalafinans duAnmaunsszuinegnasunss AagdwmariilidsTinldidesannneneng wardwmasenisudn
19 wazihluganuagydenaasugiauninunsnsle Tneunfinisidavienssnuimensaneuentuaunsnyilévass
T@un dhitufng dedawarilindadionnisiuanusladanalindaneld (Buranarak, 1997) wagnnsideninsanens
Aeuenlawnngu malathion, cabaryl, coumaphos, rabon %38 permethrin %q315Lwa'7§Lﬂuﬂa;uﬁuaﬂawiﬂLmaa Ex
vhannsoandsludsnndeulduiu venanilurhiuiidssadaivaonfeviouadnisunidmsldarssinuas
mmﬁyﬁﬂﬁ%f\hﬁﬂaé ﬂéﬂﬁwamumsJLﬂuﬁaLﬁaﬂmﬁﬂﬁlﬁﬁmiﬁﬂmqméﬁLﬁﬂa%aaﬁuﬂiuﬁw%n wlunisidanens
mevenludnitn wu msldisunenssmeds (Zingiber officinale) mqmﬁiumimuamﬂam C. quinquefasciatus)
umwamvmm’mamgmﬁiumimmlmmnmmaummm‘lmam‘wumemwmumaamsmmw wazthiume sy
U3 AsgAumNUdudy 0.35 mg.cm” f8n1n13M18veslsund (0. gallinae) 100% drunzlasnauniy 96% (Kim et al,
2004) Tneshlsihiunglainondussansamnssingnihgeaneiian a1 LCy, Wity 40.43 ppm (36.3-50.4 ppm)
wdsnsmarey 24 Tl Tsluyssnelnedfweertafiansoaimhiueyssmsuasinsmussans mlums
frdauaadld msldihumenssmeaniivayulnsiioning q Tumsaauasls S. pontifica Tng3snssu wuinthiunes
STMEIINALNG DULE T1uth wg uazngladvey finnududu 1.2 pg/cm? anusadils S. pontifica léunnnda 70%
(Klymuk et al., 2007) Fensiamnansasmntnsuensywedildanansasna nsssum A dunansasideldlunng
wamUAda iiionaununsldmaatasrilianusslond ddudonded uasiiddydiimnudaondodeduilnauazdn
Aesdnine
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/N1sAnE

naweuivayulwsuaznsnduthdiuneussie

wisuivayulng 2 ¥daldun aglasven (Cymbopogon nardus Rendle.) uag 49 (Zingiber officinale
Roscoe) way Annendsludousenainfiudiodns snsanvuaiialiiituddsvana 1-2 41 udwhmstauezdudin
Yramindis anndunduidunenssmesaeisnduset ﬁ]uﬂﬁﬂg“j’lﬂu‘lﬂauixL‘ME’J‘VIE’JG]LLiﬂME’JG]anJ’]LLaBﬂé’UGiEJLﬂuma’l 5
Halus wondsunenssmeeananduiin udridntilaeidiu Sodium sulfate anhydrous Fowmdniunenssve was
Funnfenagnandn (Obyield) udufuihiuneuszmedinduldlumeus it Unadnuasoatuuas tiluiiulilugify
gaun il 2-8 °C (Prasom & Doungsuwan, 2016)

nsAnuausutAniaaiinaznisnmussthdiuvoussve

A g wilaevilvisuneussmedu 7 20°C ldudnfumonszieaslu pycnometer udaualy
water bath figamnd 20°C LHuiaan 30 urit ndudsdadimiin pycnometer ndudalfuiaudanitmiinundiuane
ANE9T NN Hati et al. (2010) drudndidsiniv (Reflective index) n329Tadae1A3 04 refractometer (Mieso &
Befa, 2020) N9y uszuIUaLatiwatlsd (Optical rotation) mlasunfuneuszineus1ua181a3 oeile
polarimeter LitemAdssuunawesaslnduisuiisuiuainnsgiunais

nsAneasrlsznaUMaAlifI8mALlA Gas Chromatography/Mass Spectrometry

\A38 GC-MS d@uaes GC (8% Agilent Technology, Santa Clara, CA, USA) - JEOL AccuTOF-GCv @u MS
(JEOL, Ltd, Tokyo, Japan) Tdmaauy Aa DB5-MS column (30 m x 0.25 mm i.d., 0.25 um film thickness, J & W
Scientific, Folsom, CA) flasns1nslnavesfedidsaudinodusiifu 1.5 Taddnsdouni dauqmmﬁﬂaﬁuﬁ%ﬁgﬂ
Tusunsulneldgamgfidudulasgmmnd Ao 40 °Cifunen 1 wift nduifisdudiesnania 6 “cunit auils 250 °C
U1y 4 Ui @r1uves MS Aredu GC lagnss uazgumgdues ion source 1u 230 °C Tuszuy Electron Impact
lonization (EN) Tu 58Uy Scan Mode 19%19u83 Mass 25 §i3 800 AMU (Atomic Mass Unit) lagfigatienanuaives
ssfUszneumaailuiiuvenssveTnenSouilevanasufuanasianasgulu NIST MS library

nswssundvSueiieldnimasas

Benahurenssmeainiivns 2 vda 1ng 13ea19da8en1uea 99.5% Unay uas tween 20 ldaany
Wty 4 Wesiiudlael¥snsaiunes indu : tween 20 : lauea 99.5% Windu 50:25:25 uansioanainguney
vy 1hsfureusewe i onudaniuldnvus i dnadnuas Jestuuaafioth [l lumseaaoudsyansnnaes
dhitumeusznglunisidandaseld (Vigad et al., 2021)

nagaulsEansnwvesihdunenszmeluntsidavin

yn1snaaedlulatih (Phasianus colchicus) inwunsia (Echidnophaga gallinacean) u3aumiila $1uau 60
i tnsuuadu 4 nguq az 3 19 ay 5 i Fausiazngu %L?:ENLLEJﬂﬁaafTuLﬁa‘i’]ENﬁumiamiamawﬁmwdwmjm i
nsawsdihfuneussimenie asmuauasuuuumila Tnedauinmemam Tassinarfunenssmedldanasuy
lndumanaadeimiin dllustezngulasarld 1 fadansoflaniuvesimiing lnendy 7 1 awsdisiy
veusvvarlaivou nauil 2 awsdihiuneussneds uasnqudl 3 awsd fae Trichlorfon® Arundudu 0.15% (ngu
AIUANUIN) NANT 4 AsdananiFosnns ¥indu : tween 20 : 1ovuaa 99.5% Wity 50:25:25 (NFUATUANAL) waZY
mstufinsamseasadusemilasnisiien muarianasatiusuiue 4 ads de Aouallse, wdaasdanslutud
1,7 uay 14 uaﬂmﬂﬁ%ﬁmimwaaummLﬂuﬂwaﬂagﬂwamiuuﬁﬂd‘lﬂEJ?T@mmé“ﬂwmxmﬁzmaLﬁawuﬁmﬁf&
warornsluszuumadumela Tnsunanuidedesilfihunssusesmsounalddafiae uminerdould ol
(1e?t MACUC 024A/2561)

nsAaTIzvidaya
Annginsanaemialulilaginsingluununisaaesiuuguanysal (Repeated Measurements in
CRD) InglUsunsu SAS® University Edition
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nan1sAnEILazINsal
nsAnwasduszneumaniiuazauantinanenmuasindiuneusve
MM3ANYIDAYTENOUNINLALIAIBIMALIA Gas Chromatography/Mass Spectrometry wuansuszneuiinudy
vdnludsfumensziensladvenldun Citral (36.23%), Neral (26.71%) waz Limonene (17.15%) uaztingiuneuszive
P9 leun a-Zingiberene (30.21%), B- Sesquhe landrene (13.04%) ag ar- Curcumene (10.47%) uaziouazUDd
NarAmIsuMeNsT NI NarARve T sTureNstivienslaZuey 3 umaammmummwmam TawilAn 4.40 uaz 1.38
puaIeu (Table 1)

Table 1 Chemical composition present in each type of essential oil.

Essential Oils Part use % Yield Chemical Constituent %Peak area
Citronella Leaf 4.40 Citral 34.23
Neral 26.71
Limonene 17.15
Ginger Rhizome 1.38 Ol-Zingiberene 30.21
B—Sesquiphellandrene 13.04
ar-Curcumene 10.47

ANAINENTNNITVRIUTurRNsTIY AzlAsven wazde Wiy 0.8874 uar 0.8742 MUAIRU dIuAIRYl
W (Refractive index) Yaekaayiniu 1.4618 uag 1.4862 MNE1AU Uag N1SNYUITEUIVVRILAINaIlsd (Optical
rotation) Wiy 0.34 uag -35.52 Aua1eU (Table 2)

Table 2 Physical and Chemical Properties of essential oil.

Essential Oils Specific gravity Refractive index Optical rotation
At 20 °C, 40% RH At 25 °C At 27 °C
Citronella 0.8874 + 0.0089 1.4618 + 0.0015 034 +0
Ginger 0.8742 + 0.0018 1.4862 + 0.0015 -3552+0

nvagaulsEansnwvesihdunewszmelunsidavin

INA1TANWINUIIDNTINITWUMIA (Stick tight flea) InnsngeUiuTTunestve 2 winde thuney
sewengladvon uazds wuih mevdamsalsd 1 Ju nguiianisdene Trichlorfon® f§hsmswunialatesniingudu
oghailifodAnynaadats (p<0.001) luvnsiinguiiasdindunenssmeisaesianasnguauauauliuandsiusgng
fifoddymeadn dautudl 7 uay 14 wuinguilasgde Trichlorfon® laimundalias nauitawsdihiuvenssine
nelafneuuasdmunialrianaduiudl 7 uazanuniigeluiui 14 Faumnssogsidodfymeaindatunguaiuuay
(p<0.001) Tngisfums laduenanunsoaaminlalduinniniduneussmedegedidodfymeada (p<0.05) wazll
uAnsafungy Trichlorfon® (Table 3) Ingannsvaaeunansliifiuindnsimsnuvsiaanadluiui 1 ndaandany
awsthihtuvensamely Seaenndestumsdnuneunt lnethifuneussinenslaivouuaslsdmasadnsniswuim
(Menopon gallinae) wazls (Omithonyssus bursa) anauderainiuly 24 Falua (Vigad et al., 2021) haga1nng
nagouUnUI Navesnzlaiveniiussaniamasuineg dsaenndostunisfnussduszneumaniiuaznaauinis
ngnestsunensenyladvonfidianseongud citral uag limonene fanautilumslauuas nszilanseangys
d1dfyAe citronellal @ 11y acyclic monoterpene wazlagniiunldnaunuans N,N-diethyl-mtoluamide (DEET)
dmsulesiugazuuasia lng limonene anansaldaunuminuazlsla (Kymuk et al,, 2007) wag diterpenoids ey
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Tituanulnsnsenad arunson 1 ouuadiise Staphylococcus aureus wazdnan agsatsus Culex
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ayulwsngladvouuasdniunvszendldlunsndndnilueuaala

Table 3 Effect of essential oil preparations on incidences of infection involving chicken fleas.

Treatment Infection involving chicken fleas (Days) P-value SEM
1 7 14

Control 100.00% 100.00<° 96.98 <0.0001 0.50
Trichlorfon 26.39" 0.00* 0.00* 0.0798 5.82
Citronella oil 81.41% 36.53% 1.58™ <0.0001 11.68
Ginger oil 90.24% 51.99%° 6.90% 0.0007 12.60
P-value 0.0005 <0.0001 <0.0001
SEM 9.17079409 11.1418634 12.3291967

All values provided as mean + standard error of triplicate. The lowercase letters in the same row and the uppercase

letters in the same column which connected by the different letters are significantly different (p <0.05).

¢ o

AMnNNsNaaauANUuRwuuidn nsnsasdinsuneausemeuusidainuin lidaismlafdianniswi nns
SELAULABIUURINTA LarDINTISEUUMLAUMETa

Figure 1 Fleas were found around the eyes before spraying essential oils (a) and no fleas after 14 days of

spraying essential oils (b).
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Application of Spectrophotometer and Photocolorimetric Method from Mobile Phone

for Soybean Meal Rawness Measurement
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nsfnunifngUsrasdifiofmunisnmanmataenuiveeanindandesmeeiesanlnsinlnfinesuas
nsiasIERdvesnmans Taesuainnsuszsiiuanudunusseninalesidudanuivvesnindundes saensld
1’7\|‘uaaL'imLﬂuﬁuﬁmLma%Lﬁammaaw%mmmu%ﬂq%Laa mmfui’mﬁwawmﬁuummnm%qmﬂﬂimﬂWimﬁLmai‘LLas
mMlaszidvesnmaeaninsdwidedio 10S waz Android wuinlesidudanuduiianduiusnisuiniueigandu
wasanip3esanlastwlndines (r = 0.942; P < 0.01), (y = 33.738x - 13.236; R? = 0.886) waviUasidusiauavil
anduiusysauiuaududiuges (b*) aninsdnviddedia 10S (r = -0.955; P < 0.01), (y = -0.3001x + 12.645; R? =
0.912) dnstarefidusanud vl andusiusnisauiuaianududiden ) mnlnsdwviieds Android (r = -0.964;
P <0.01), (y =-0.1119x + 18.395; R2 = 0.929) duitasidudauaviianuduiusnisaviuarianududiden G)
nnlnsimvisedielnesan (r = -0.941;P < 0.01), (y = -0.1093x + 17.727;R? = 0.886) MNLUIEUMEUIRATInALAY
yosnndundes 5 deg1s Tagldununsnaeauuuduauysal Usenaudae 4 vidmans (10 61) (FBn1sindeinos
aunlastiladmes 35 sindveanInagflInaaninsinyideis 10S, Android, warlnsdnyidaia) nulin 35n157nne
idosanlnsinlpdimesuaziznisinduasnmansaninsdnvidedelrnanisiaunnsneiy (P<0.01) uaznisnaasnsll
Fiuiansiadeeiosanlnsinlndweslinanisinilnddssiuadesidudamunuass
Fdndny: MelAsziamdeRdva mndaumdes Ay AnssuveaeuluiyTied

Abstract

This study aimed to create a detection method for measuring rawness of soybean meals using a
spectrophotometer and photocolorimetric method. A relationship between the percentage of the rawness of
soybeans was studied by the detection of urease content using phenol red as an indicator. Absorbance values
from the spectrophotometer, and color values generated by the Adobe Photoshop software from the picture
of 10S and Android mobile phones were then measured. The results showed that the percentage of the rawness
of soybeans was positively correlated with absorbance values from the spectrophotometer (r = 0.942;P < 0.01),
(y = 33.738x - 13.236;R2 = 0.886). In addition, the percentage of the rawness of soybeans was negatively
correlated with the yellow (b*) values from 10S (r = -0.955;P < 0.01), (y = -0.3001x + 12.645;R2 = 0.912).
Furthermore, the percentage of the rawness of soybeans was negatively correlated with the green (G) values
from Android (r = -0.964;P < 0.01), (y = -0.1119x + 18.395;R2 = 0.929). Moreover, the percentage of the rawness
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of soybeans was negatively correlated with the green (G) values from Mobile (r = -0.941;P < 0.01), (y = -0.1093x
+ 17.727;R2 = 0.886). The rawness of soybeans by spectrophotometer and photocolorimetric methods were then
compared. This experimental design was a completely randomized design (CRD) consisting of 4 treatments
(spectrophotometer analysis and photocolorimetric method from 10S Android, and mobile phones), (10
replications per treatment). The results showed a statistically significant difference between a method for
determining rawness in soybean meal based on spectrophotometer analysis and a photocolorimetric method
(P < 0.01). The results from the spectrophotometer analysis method for measuring the rawness of soybean meal
produced were close to the actual rawness value and can be used to inspect the quality of soybean meal.

Keywords: Digital Image-Based Analysis, Soybean meal, Rawness, Urease activity
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nndunAAIRUTesE e nanie ludumdssAusinnuanssudimsldusslenilduedaruy (antinutritional
factor) 13w trypsin inhibitors, urease, lectins, goitrogens wag phytates WWufu (Rocha et al,, 2014) lnevisuudustmes
(trypsin Inhibitor) fie ansdudsnsldusslenildvadnvusndniivndsnisomsdnifondszegran e
N3UTuUB U Tmesazdaraenisiuveseulminivdulunszuiunisgeslusiu Inenissamdanuniudlulauain
wugeulineuluiioumnelslawanndl@dnllamnsadeunivdluauludunsuduld dwaliuszansamnnsly
Ustlewdanemsuaznisiasgiivlnvesdnianas uenaniidedsariliiusounanuasvaseuledunniy oswn
ioulesiinanoeninazgnivlaeviuiuduafiwesuazgnivesnuensiniednd Juilvismedainnnsnoriluandy
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Figure 1 Soybean rawness percentage.
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TneAEmsTndnmaneseveniuas Adobe Photoshop fegnsas 3 61 uazyAaas nasues Girolami et al. (2013)
WnsiieumsyRuauRuveInIndwnE o Imaﬁmmﬂma@mﬁu%amﬂﬁ"amﬁaﬂmmummmaa@ué’u
083418 9INMIvaaesdl 1 Aifidn R gegn (idonuidufunuresiimstndgiioauendiflunnduniosninnis
AATIVAI8LAT DY spectrophotometer wazn 13 IATIZRA a8 nInsAnYidofie) Wieiisumseiuanufvaes
nMndandes (Fauus v) ﬁumamﬂﬁmmﬁlﬁmﬂ spectrophotometer uazArAMULATIHIINANTIAT RN TRdves
Amdnefegeniuag Adobe Photoshop (FauUs x) antuhnssunailesidudanugniesdusivg (% Relative
accuracy) 91Ngn3 ANNGNFBSELIMG = (AFlFa1nnsTiAsEd x 100) / A193e wag wWesifudauinnanndusing
(% Relative error) MNGAT ANURANAAFUIINS = {(Aa3-AilEannITIATIER) x 100} / A1939 (Choodumn et al, 2014)
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mMensineadd Tnsthdeyaedidudyiioauendifuiinseriniuuususiu (analysis of variance:
ANOVA) neldununisvnassiuuguanysaluaziinisid3euifisuainuunnsawesaiadesds Turkey’s honestly
significant test #1375 Steel & Torrie (1992) IfﬂﬂiﬁﬂiLLﬂi@Jﬁ’lL%ﬁ]gﬂ R version 4.0.3 #13135U949 R Core Team (2020)
fmunateddnildlunsnaaeud P<0.05 way P<0.01

NansAnYILAzIANTAl
nan1sATzianduiusuaznisiaseioanssidadusgisieszuiteliuna anuavlunindawmdesiudinig
ganduugsaniasesaalalnlndineuazidainisnisiadvasnm

mimmaaqﬁﬁwmﬁm‘a’lxﬁawé’uﬁuéuazaumiﬂmaswmwL‘LJ@%L%uﬁmmaUTumﬂél”;mﬁaaﬁ’wﬁmaamﬂﬁu
wasniedesaelalilafined wuin Weddudanuivvesnindivdesilanduiusmeuinfurigandunasiniades
awnlaliladiwes (r = 0.942) (P < 0.01) lnedigUiuvaun1sannoslduduag1edng Ao y = 33.738x - 13.236 (R? =
0.886) Wil v Ao Wedldudarudvlunindaunies uaz x fie mm'ﬁ@mﬂﬁmmmﬂLﬂéaqaLﬂﬂIm‘EWlmﬁma% praandlu
Table 1 wag Figure 2

Table 1 Correlation analysis between soybean rawness with absorbance value from spectrophotometer and

color value from photocolorimetric method.

Dependent Independent Correlation
Assessment method P-value
Variable (y) Variable (x) Coefficient (r)
Spectrophotometer Absorbance 0.9430 <0.001
Lightness -0.9181 <0.001
Redness 0.9391 <0.001
Photocolorimetric method Yellowness -0.9473 <0.001
by I0S mobile phone Red 0.7425 <0.001
Green -0.9368 <0.001
Blue -0.2232 <0.001
Lightness -0.9379 <0.001
Redness 0.9463 <0.001
Soybean
Photocolorimetric method Yellowness -0.9479 <0.001
rawness (%)
by Android mobile phone Red 0.4955 <0.001
Green -0.9519 <0.001
Blue -0.7588 <0.001
Lightness -0.9131 <0.001
Redness 0.9382 <0.001
Photocolorimetric method Yellowness -0.9307 <0.001
by mobile phone Red 0.5621 <0.001
Green -0.9410 <0.001

Blue -0.5453 <0.001
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uananinsnaaeseddliinsiinssdanduiusuaraunisonnesseviaveiidudanuivlunindund sty
dnmaigansavaredieg i undsaninsgruaninsdwilefeuaz inddevensiuag Adobe Photoshop #ud1
Wedldudmuavlunmndumdesiiavduiusnisauiuen L* b* G wag B vesnmingasazansfognsiimiomnnsgu
Pnlnsdnsidedo 105 uazTndsesensuas Adobe Photoshop Ineiesifusanunvlunnduvdedimduussans
anduniug (n gegeduatmnududivdemse b* 91n38n1sTadvesnmaieliuniiegensiuas Adobe Photoshop
(r = -0.947, P < 0.01) TnfgUuuuvesaunsannesiadu Ao y = -0.2950x + 12.549 (R2 = 0.897; P < 0.0001) Lilg
y Ao Wesidudarudvlunndundes waz x Ae Aanududindeswesnmadisarsazaediogndundownigiu

Annlnsdnitlede 10S fanansly Table 1 wag Figure 3

FitPlotfory

20

Observations 1086
Parameters 2
Error DF 1084
MSE 29754
R-Square  0.8775
AdjR-Square 0.8774

04 06 o8
x

Fit O 95% Confidence Limits ------ 95% Prediction Limits

y=33.406x-12.975 (R? = 0.8775; P<0.0001)

y= Soybean rawness and x = Absorbance value from

spectrophotometer
Figure 2 Correlation and regression analysis
between soybean rawness and absorbance value

from spectrophotometer.

Fit Plot for y

Observations 1036
Parameters 2
Error DF 1034
MSE 23271
R-Square  0.9063
Adj R-Square 0.9062

T T T
50 100 150
X

Fit O 95% Confidence Limits ------ 95% Prediction Limits

y=-0.1091x-18.009 (R? = 0.9063; P<0.0001)

y= Soybean rawness and x = G value from generated

by the Adobe Photoshop software

Figure 4 Correlation and regression analysis
between soybean rawness and G value from
photocolorimetric method by Android mobile

phone.

Fit Plot fory

Cbservatons 1036
Parameters 2
Error OF 1034
MSE 256402
R-Square 08936
Adj R-Square 08935

x

Fit O 95% Confidence Limits - - - --- 95% Prediction Limits.

y =-0.2954x + 12.549 (R? = 0.8974; P<0.0001)
y = Soybean rawness and x = b* value from generated

by the Adobe Photoshop software
Figure 3 Correlation and regression analysis between
value  from

soybean  rawness and G

photocolorimetric method by I0S mobile phone.

Fit Plot fory

Observations 2072
Parameters 2
Error DF 2070
MSE 28404
R-Square 0.8854
Adj R-Square 0.8854

T T T T
50 100 150 200
X

Fit O 95% Confidence Limits ------ 95% Prediction Limits

y =-0.1093x + 17.727 (R = 0.8855; P<0.0001)
y = Soybean rawness and x = G value from generated

by the Adobe Photoshop software
Figure 5 Correlation and regression analysis between
value  from

soybean rawness and G

photocolorimetric method by mobile phone.
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vy
o o

Snvamananesadsiifuansidiudanduiusmeauszrhaefidudeuavlumndumiesiuen L* b* G uaz B ve9
Amasatsaratefiiegud undesunsgiuaninsdnidefie Android lnswesidudainudvlunindundead
AduszAvsanduriug () geaniuadides uie G :nismsinduesninangliunseensnii Adobe Photoshop
(r = -0.952, P < 0.01) Tngfigunuvvesaunisannesidadu fe y = -0.1091x - 18.009 (R? = 0.9063; P < 0.0001) Lilg
y Ao Wesiudanuivlunindundes waz x fe Aranududiden (G) vesnmdwasaraefeguiuviennnigiu
anlnsdmiiledo Android fauandly Table 1 was Figure 4 uonanni wuin Wesfudanudvlunindandesdl
avduusvnsauduan L* b* G uay B vesnmagansazateiiet udundesunasguaninsdwidetowas inddae
goviwaF Adobe Photoshop Tasiefifudmuiulunindandesdidulssavsanduiug () geaniud@iden vie G
31n38Nsindvesninangluunidewemsinis Adobe Photoshop (r = -0.941, P < 0.01) InefijUiuuvedaunsannee
Badu y = -0.1093x + 17.727 (R? = 0.886; P < 0.0001) ilo y fio Wesilusarudvlunnduvdes uas x Ao madden G)
Yo mEhsasavaeiegnsimieannsguaninsdwillede duandu Table 1 waw Figure 5 Mwin1smnaosnssil
Ifiuisauduiusvesendildnnnsinseinmieuas s indgandusasiseiesaalalnlnimesiudaa
fuvesnndmdes Fellaenndesiunarsnisnaassiiliindnnsiinsesidvesnmarsnussgndldalunisiing 1ev
\WaUSu nafe Thongchai et al., (2019) yinsAnwINslnassRavasmAuNTIATIEINISUdd S UN1TnTIa TR
AunmAuegsieluauugsitainents! wudh n1slden R G, B uasiiuiid L* a* b* awnsnilUldusslendluns
yuneauamvsshufifiunindandiniusioUsialulanauimunlnunadenuTinasurismiveuiimunuas Ui
duvseingluduld aenndesiun1Inaaares Hamatulin et al,, (2012) innsAnwianuduiussendineed (Lx, a* uae
b*) futnaueulvlseduludeiugnssudnlng wud Uinaweulvlesiuimusludadandutusmaauiuaa
L* uaw b* (-0.69% uaw -0.61%) uasdanduiusneuinduand a* (:0.60*) sgnsiifeddayds uandliduindnuaeend
(L*, a* wag b*) anwnsathanlddadeniugininansdoniieisiinaueulnleeniuld Insnsimdeniugitian L*
1 A a* g9 way @ b* o assilTlemaldiusinnlneiiusiuueulnleedugeeduiontu fadunsfnuadd
Hunslivseleninnnstadiedusununsintinamsivlumndaies fafulsslovdvemsdssiiuowiy
yoansiatouazmnsadeunma st ilendnemnsdn

namsUIBufisudsnisiatsunamnuivlunindamdes

NMsVAaBIRs I AnEINSTBUTBUIE NS IRr1 AR UTBININE A pedaaLAT ssatUnTasTilndlmesuas
nTILATIERAvTeININAY (I0S, Android, wasInsdnvilede) lnsunuarluaunislu Figure 2, 3, 4 waz 5 WUl M50
AruAvTeInIndaewensssaUnlasTnlafimesiialnaistuiumanuiuresnindindesass Saioruaiugn
AINIBNTIATITRAVININEE (I0S, Android, kazlnseniilens) Aandiy Table 2, 3 way 4

Table 2 Effect of assessment method on rawness percentage.

Soybean meal rawness measurement

Rawness
Photocolorimetric method cv P-value
soybean
Spectrophotometer Mobile
meal (%) I0S Andriod
phone
2.4 2.426° 3.105" 25128 2.518° 9.158 0.0005
4.6 4.7418 5.812" 5.294" 5.299" 8.361 0.0019
8.3 8.738° 9.868" 9.892" 9.822" 4.556 <0.0001
9.4 9.5938 10.979" 1.959" 10.728" 6.599 0.0002
12.7 12.808 12.432 12.442 12.380 4.876 0.3865

CV=coefficient of variation.
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Table 3 Effect of assessment method on relative accuracy percentage.

Rawness Soybean meal rawness measurement
soybean Photocolorimetric method cv P-value
Spectrophotometer

meal (%) I0S Andriod Mobile phone
24 101.095° 129.412" 104.643° 104.925° 9.459 <0.001
4.6 103.066" 126.352" 115.086" 115.203" 8.361 0.0019
8.3 105.279° 118.899" 119.191% 118.346" 4.818 <0.0001
9.4 102.058° 116.799" 116.586" 114.128" 6.599 0.0002
12.7 100.852 97.894 97.967 97.483 4.876 0.3865

CV=coefficient of variation.

Table 4 Effect of assessment method on relative error percentage.

Rawness Soybean meal rawness measurement
soybean Photocolorimetric method cv P-value
Spectrophotometer

meal (%) I0S Andriod Mobile phone
24 -0.026" -0.705° 0.111" -0.118" -121.360 0.0005
4.6 -0.141% -1.212° -0.694° -0.699° -81.156 0.0019
8.3 -0.438" -1.568° -1.592° -1.522° -36.432 <0.0001
9.4 -0.193" -1.579° -1.559° -1.328° -59.850 0.0002
12.7 -0.108 0.267 0.258 0.319 291.228 0.3865

CV=coefficient of variation.

TnewdlevhinAanufivreanindundesiisedu 2.4 wWediwud wuin nmsiaadandesaunlnsinladnesialndides
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msAneleduisUssansamvaensedunis 4 vialunsdudouuafite
nalsadundnaululauy
The Preliminary Study on Antibacterial Efficacy of 4 Organic Acids
on Mastitis Pathogens in Dairy Cattle

AnYA Untlen!” lande afesin? uas Usial Junseu’
Supachart Panneum?’, Aggachai Sroynum?, and Pranee Janngrm!

UNAnEo

nsfnwiiingusrasdifiofnuisvssavsamlunissidevasnsavosin nsauaniin naandn waznindnin
seiderelsaiunsnaululau %wﬁaﬁﬁ’]ﬁm laun Klebsiella spp, Escherichia coli, Streptococcus dysealactiae,
Streptococcus uberis Wag Staphylococcus aureus NMeRIUfURNM AL INAFEULLAIERT TneUseiliuainAny
udushaniannsnsnitenuailiis (Minimum bactericidal concentration; MBC) wagnsanasuasituutofiu
mendanmsldansazarsnsadanann wui nsarlesiinduseansamlunissndenslsalddfian Tasdien MBC iy
0.191% v/v sieyniderielsn sesasmildun nsakaniin 10.625% nIAanan 12.37% uaznsndedn 12.43% audiu e
thansazaeiivsumueudutuinedu Mvushdedivuslawdsmdulssninmandinavesdenslsaiianas
wut nandein 12.43% fszAvsnmiian fo anunsnanioadld 1.15 loglo CFU/mL (P<0.05) Wuieatunsauaniin
famnsoandold 1.69 loglo CFU/mL (P=0.32) Tuvaizdinsavesiin uaznsnunanldansnsoantsmameaienelseald
fndnguaauey nantsAnwtiuandidiuingednin uagnsauanindUszAvinmmngadlunsindeiineliiialse
wiuusniaululala
AdnARy: NIduYSY Lsawnuudniay n1sgurauy lauy

Abstract

The aim of this study was to evaluate the antimicrobial efficacies of formic acid, lactic acid, malic acid
and citric acid against mastitis-caused pathogens. Pathogens used in this study were Klebsiella spp, Escherichia
coli, Streptococcus dysgalactiae, Streptococcus uberis and Staphylococcus aureus. Minimum bactericidal
concentration (MBC) and reduction of total bacterial count were examined. The results revealed that the
minimum bactericidal concentration (MBC) of formic acid against all tested pathogens was 0.191%v/v indicating
the best bactericidal performance. In comparison, the following orders were 10.625% lactic acid, 12.37% malic
acid and 12.43% citric acid, respectively. These acids at their best solutions were then used to test their
antimicrobial efficacies on teats of dairy cattle. It was found that 12.43% citric acid, as well as 10.625% lactic
acid, showed the best performance due to the reduction rate at 1.15 logl0CFU/mL.(P<0.05) and 1.69 logl0
CFU/mL (P=0.32), respectively. On the contrary, formic acid and malic acid were significantly unable to reduce
the total bacteria compared with the control group. In conclusion, the results in this study revealed that citric
acid and lactic acid have potential antimicrobial effects against mastitis-caused pathogens in dairy cattle.

Keywords: organic acids, mastitis, teat dipping, dairy cattle
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Al

wnsmsdRglunismuauiazdestulsavussniauluriulaunivonsuiulutiogdu Ae nsgusuude
asfifgvssdedunisufoRiiussdnsnmaianlunisannisiatolmidngiium Tnsamsidenelsawinuusnau i
ogfludawanden (Environmental pathogens) Wagnsgusiauuiufinnevdamsiaunduisnisyansnmgslugsnisan
nmshndoriinneunies (Contagious pathogens) Insnuin nmsvhmuazeInseivseasavaefiddunauves
answifunniiussansamiiaesnin ﬂﬁﬁjuﬁwué’aamiﬁﬁqw%‘@hL"ﬁ”a (Pavicic et al., 2008; Miseikiene et al., 2015)
ansaiiiuuzihuarseusulildtudnlng duaseiuvidfifesdndosfiduansdundd wavansfiuuzililddlng
A NIALANGAN %aﬁﬁﬁ'@;ﬂaﬁuamﬂﬁﬁu’hmmu,aﬂaﬂﬁﬂixaw%mwslurmﬁ’ml.l,azé’us?qmﬁm%yaiiﬂLé\'mué“mamﬁﬁwgiw’h
uuléﬂ&iﬁ'aEJﬂdﬂmimﬁﬂduﬁLﬂumﬁaﬁuw%‘é (Boddie & Nickerson, 1988; Ruegg & Dohoo, 1997; Miseikiene et al.,
2015) damsldnsnuaniniiyariudnusznianis fo ludesinadomimndsesasedlutium iesnnsauanin
\uansiediilflugnavnssuorns Taslamedesldiduasiidosiunsyaidslugnannssumnanuuniendia ua
nandasiuUsguisnanualuraiinnududud q weziflensaaeuteyaiiisrdostunsnduniddu q Alilu
onamnssuuUszUeIMsdnuniztiioatu wuin nsndasn nseunan waznsavesin Insldnuiiogauszasdluns
dostfunisyauimessdndasiuusguaniuduiotu lnenmsiundedudamaaiguoadegdunis s
muaLazdasfunsinidenievuloureadennuandnnisinums wazUAdndduilnalagdamanssnudeauninves
Huslaa (Panyapinyopol et al., 2005; Rodrigues et al., 2007) nWaNARFENalnMsAsuLUasTEfUTD pH aelu
\wadvesdunisilensaldtiiud evfuiwadudninnisunnddmadenisnrugunszuIuATaIRaEe o leun ATP
synthesis, RNA and protein synthe5|s DNA replication LLa“a\‘mamamimim‘uawaumﬂ (Vargas, 2017) wuLfeniiu
nsauanAn sy nsmdunsdmaniidmnundululdiesdqnslunsendeiidelsmduudnauldiduiy uasasaslad
miﬂﬂ’mﬂmaammmﬂa’l’m‘uL%ﬂfﬂ‘iﬂLmumaﬂLauwmmﬂuﬂizmﬂlmﬂmﬂ Staphylococcus aureus, Streptococcus
uberis, Streptococcus dysegalactiae, Coliform bacteria (Boonyayatra & Chaisri, 2004; Kampa et al,, 2010;
Jarassaeng et al., 2012; Eardmusic & Yodmingkwan, 2016) n13fnw13slinguseasd Aa n1snadouniAnuduty
samfianansasniFouuniie (Vinimum Bactericidal Concentration, MBO) felsauiuusniaudanan wagn1smadoy
fesravsnmmuesnmsanUSunandenelsaiivhunvedeiideduanmnindeaiduhfuneasns

ad =
ADNIIANEN

ASLATHUNTADUNIY

3HNNTABUNSENS 4 wiln TduA nsanesin nsauanAn nIaNNAEn uaznsadnsnlRlddunnaududy 25%,
12.5%, 6.25%, 3.13%, 1.56%, 0.78%, 0.39%, 0.195% Way 0.097% ua1nu lnen1siiearensalilaanududuanas
adsas 2 Wihitovzihluldmeaeum MBC soly

nawssudenalsadussniauitarinimasou

Forelsaiuusnaviifudovians Ausnldaniuslafivisdulsavuusna Inevesufiinimis
2% INeIAGINVRlTINEIVIATRT UMANFENUATAIANT NUDIN AUSTNIUNNYAIENS UNINGIRELNYATAIANT
8uride Klebsiella spp, Escherichia coli, Streptococcus dysgalactiae, Streptococcus uberis Wag Staphylococcus
aureus Weimaniiazgnimzidiedlu tryptic soy broth i 37 asmigaidea iuan 4-5 Halus ndhudideiiniaudaly
Usunuguwend olwld No. 0.5 Mcfarland Standard i efiusuaanuguudan 100 lulasansuausunsa 100
lulnsans unaoananos welidriuwdsfigamgll 37 ssaeaidoa iunan 24 $2lus Tnedidenaudviingdu
Uaonideilunaanemunu
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nsvagaumANUtNduANgaaNIagiawuAiiy (Minimum Bactericidal Concentration, MBC) #inlUasann
Clinical and Laboratory Standards Institute (2017)

N1981UKANIITNAADINITVIAIAI T U UM A AT89a5T a1un3adud wd o (minimum bactericidal
concentration; MIC) sfanmanaunielavesemaidsadeiinaunsnfinnududusng q fuvaenniugu arandudu
fitionfigaesomsdsadofinaunsafilifiniaasyrente wiaduhomnsdsadolalvisuiinnanimaaeadud MIC
nnilindeanraeniissyindussdu MIC uluimeidisaely blood agar Tael#ideusum 10 lulasansiigaungd
37 parnieaiiva w1y 24 $alas srukalnsgaduuianilinuniasiyvesdeonielivsing hillalaTlsufinnat
Hud MBC vhmsmnaesdn 2 ass

nsageun1endinfelszAninmuasnsanUBunandeiiviuuvasta

Fadentadu 18 ManvhdulauuwimilsludminssyEfiinndswvudesdaslulsaiou lnefvos
uauuaziiYanysaswes Ao nae Tasmelsidulsavuusniaunieaglusswinnssnwlsitosndn 2 dUami Taasgn
wiadu 2 nau 9 av 9 M lnenquusnazldnaasauszdninmuesnsanesiinuasnsauanin uaznqundsazlinaaes
UsyAvEnmunansadniniansaunan nanv 4 slinazgnindeniinnududures MBC mndulluusiasnguagldiums
wuiuvei ULz fensauaziin diuiunues 2 Wmdsazgnwuse sterile water uazfioddu
nquaavAu Wiudadfvnandedanaenmusriuiwasdatefiualsiiingt 20 adateuuazudanisniudae
ansazanunsauaziiefislNduszuziian 30 3unt (The National Mastitis Council, 2016) Iudamaaﬁauuﬁlﬂumju
mueulsididunauieafuuinuie sterile water wiuansavaiensn Juiegnsiudidaduemnaidsatoman 7
AUANgANAIN 0-4 sariwaliaaneunsnsIaTuRAUNISUMIEIU (standard plate count, SPC ) fa89az YNl
159919878 Maximum recovery diluent (MRD) lusnsdau 1:10 a1ntuazidoans auldanududuvead oy
107 - 10° udameaasuuws 3M Petrifilm : Aeribic Count plate vl ansusiualaladvenide auruuziives
WA adazdndunsiduiudn 2 ads mstusuuleladliiulaladitududuasiomue novwe Ty
Aandenanududuilidiuaulaladszning 25-250 Talail thanldlagunluguiy Dilution factor Iidu Colony
forming unit/ml (CFU/ml)

NFAATIZANINEDR

wamsmaaummmLéﬂ’wﬁ'um"’wqmﬁmmam’wL%‘ymwﬂﬁﬁa (Minimum Bactericidal Concentration; MBC)
dnauameatAadanssaunlugdiuumse wagn1smaaeunendindassdvsninvenisanvese log §1u 10 USuia
defthuuvedlaneunazndimslinsnseniunduvaaowuaznduaiuay fensiesgdeuulssg 2 ma (2 ways
ANOVA) iflesnnUBinandenounaaeddnsaduultuhasfuiudsauny flondmwaefuusnusimontondsnis
lensnImaaaunie Analysis of Covariance (ANCOVA) Apun1sitas1gianuulsusiu
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NaN1SANYILAZIAT

ANULTUINgANANTasiWBUATLSY (Minimum Bactericidal Concentration; MBC) ¥8insadun3en 4
siialulauslu Table 1

Table 1 the Minimum Bactericidal Concentration (MBC) of 4 organic acid types on five important field strain

mastitis pathogens.

Minimum Bactericidal

Type of organic acid Species of pathogen
Concentration; MBC (%v/v)
Formic acid 1. Klebsiella spp. 0.191
2. Escherichia coli 0.191
3. Streptococcus dysgalactiae 0.191
4. Streptococcus uberis 0.191
5. Staphylococcus aureus 0.191
Lactic acid 1. Klebsiella spp. 2.650
2. Escherichia coli 10.625
3. Streptococcus dysgalactiae 1.320
4. Streptococcus uberis 0.660
5. Staphylococcus aureus 2.650
Malic acid 1. Klebsiella spp. 3.090
2. Escherichia coli 12.370
3. Streptococcus dysgalactiae 1.540
4. Streptococcus uberis 1.540
5. Staphylococcus aureus 3.090
Citric acid 1. Klebsiella spp 6.210
2. Escherichia coli 12.430
3. Streptococcus dysgalactiae 1.550
4. Streptococcus uberis 1.550
5. Staphylococcus aureus 12.430

271 Table 1 Wofinrsanaindr MBC aziiuldinsavesiinduszansnmiiianiunsenidenslsaildlunis
NAaa U NUln wiiilefiansandszansamsoniseide Kiebsiella spp. Way Escherichia coli WU31 NIALANAN NFA
AN LAENIATAIN ﬁqw%‘miﬂzhLf?iyadaiiﬂmﬂmmiuﬁfaammﬁwﬁu wazUszansamsenisende Streptococcus
dysgalactiae Wag Streptococcus uberis WU NIALANANTUTEANTAINEY TR9AUIAB NTANEN waznInTA3niia
Usvansamlndidsstu aavheussansnimdenisite Staphylococcus aureus Mnmnnlutes Tdun nsauanfin nsn
AN LATNIATAIN MINEIAU
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Table 2 comparison of Log10 bacterial count between difference study group at pre and post disinfection when

4 types of acid solution were applied.

Log10 bacterial count (CFU/ml) Log10

Type of organic acid group p-value reduction
Pre dipping Post dipping

(CFU/ml)
0.191% Formic acid control 4.47+0.68a 3.53+0.57b 0.24 0.90+0.54
treatment 4.62+1.06a 4.01+1.04b 0.60+0.50
10.625% Lactic acid control 4.45+0.71a 3.55+0.59b 0.32 0.90+0.53
treatment 4.54+0.98a 2.85+0.83b 1.69+1.17
12.37% Malic acid control 4.48+0.69a 3.53+0.58b 0.03 0.64+0.70
treatment 3.67+0.44a 3.22+0.53b 0.45+0.45
12.43% Citric acid control 4.46+0.71a 3.55+0.59b 0.00 0.64+0.70
treatment 3.64+0.45a 2.49+0.16b 1.16+0.51

a,b letter represent the statistical significantly differed between Mean+SD of Log10 bacterial count.

delfinsafindeunuarududuiifemisluneaeutssansamnmssnidefivaunlasnisiuieudiisuan
uansisresiud edeunasndniswudaensasiadu q laswsuifeussninngumnassuasnguniuauldnads
Table 2 nuddnudediuudeuivhuuriounswudonsn uay sterile water aglunasigudlofiouiunanisfing
294 Suriyasathaporn & Chupia (2011) %Lﬁulﬁiﬁwmul,%adaimmwé’ﬂmiv\iué’wﬂimnﬂmﬁmﬁﬁi’wmuammaﬂwﬁ
Toddameadn (P<0.05) uilunguifldnsadnsniiussamsnmlunissniderielsniganiinduaiuauestedifoddymig
@t (P<0.05) LLa%nmsaamaﬂ’wmw?}ladaimiuﬂa;wmaauaﬂé’ 1.16 log10 CFU/mLIuﬂumxﬁﬂa;uﬂuUﬂmﬁ?uamﬁmu
Wonolsald 0.64 loglo CFU/ml uandliiiuinansazaransadniniiuszansamlunisandefivunladifniile
Wisuifeufuansazanensanlesiinfiansuaudefivaunld 0.60 loglo CFU/mL desninguaruauiians uaudeld
0.90 log10 CFU/ml waznsnanan ftanstuuidedivaulé 0.45 loglo CFU/mL %aﬂaEJﬂdﬂﬂduﬂquqmﬁamﬁwuauL%alé’
0.64 log10 CFU/ml wanslififudwsyans amnsendefideaidiedmageuussavs nniusdns steiilofinnsanii
Usvanamlumsansiauwdeiivaeiun nsauanfnfeldindussaninmlussduidstunsadainfaudiinaglaly
wANFIAINNGUAIUANDE 1T T A Ay wsgannInandaudeatld 1.69 loglo CFU/mULiesinnindninuagnse
uanfnfianauifduiidAguenaingninissnidenslsa Tiun famaudilunsianuavenn annsuuieuvesds
anUsniiiuianiig 9 166 wagnsmednd s euilueiiunidans (Soccol et al, 2006; Cha et al,, 2016; Vargas,
2017) Ssdsrafiauszannmlunissiidodivaun luvnefinsanlesindanautafimnglunsldmunutogduradiu
onsdnlasnsnausniuluonsdu viafenuauinaudedelsalunafiuemsdafnnninisldideniuay
$raudeludunnden uanideinnsundssansnmuesnsainniishninsndunagininguaauauoiadusan
MnnsfiessusznavvanInily pH figenirdsdemasioussanininniseanguiante wasUssAninmuasnaniss
ﬁuﬁué‘lul,%aauﬁ’wﬁmmLf’?ﬁuwﬁﬂﬁﬂul,ﬁauaguuﬁauu‘lml,awwaem?hmﬂL%aﬁmﬁu acid-adapted E. coli O157:H7
(Seo et al., 2021)
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ayunansAnen

MAnsAnwissiuiasavatensadninilenudutu 12.43% fuszansawlunisend oldily
WosUFURn1s uazannsoansuudenelsaadldinnnia 30% wWudsatunsauaninfiauidudu 10.625% Sadu
‘vmLaaﬂwuwmaﬂﬂumﬂﬂwmmmamalwmLmﬂummuiimmuuamawnmmmamwaﬂs FNUADAUNINTDY
N‘U‘iiﬂﬂEJ‘IJL“LJuNaiJ’H]WﬂmﬂSUﬁ'IiLﬂMG]QLG]MIUﬂ’ISﬂ’JUmﬂiﬂ Wy asiafinguaasTu Aflsenufedsmndamioansi
paBofidsasiaguam 1wy a1sngulaseladisu (trihalomethanes) uagnsnelaadin siedinmsldnsauaniniduanssi
olaensgureumsdauuildegthdluussina egrslsfinunisfnuidlmiuiassansamusnsadninlunissnido
rolsaussnauismsezldinsfnwideidoniievszundlum s lldenldsely
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The Study on the Behavior of Female White Tigers in Different Captive Conditions at
Chiang Mai Night Safari

a1snil Taf!" faeasss grsunnd! J5ns 91§t wae dunun Weia!
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UNANED
delasewn Wuidelasefiffvududvnduisananuiaunivesdedinnuludelasaivneadiinaina
Anunfvesdu idelassundneglungudniilndagiug (UCN) Fsflanuddydenisensns Tun1sdnuadsdl
’E’mqﬂ‘asadﬂ‘Lﬁaﬁﬂquaﬂiiu%anL?iaIﬂi'ﬁsu’laLwmﬁasluamwmdL?T&Nﬁmemﬁuimﬂﬁwmsﬁﬂwﬂwﬁdﬂﬁqmnmeﬁﬂ
F1uan 7 1 wdsngunisvaasseanidiu 3 nau Iiud nsadsuuudain nsadssuuudmutu wae nsudsauuuds
sufuswduidevindu vinnsdunauazdudinnginssy Tnsuvadu 5 nqumginssu Idud AvTasuszdriu nns
wd ouly niskeuAae N13uaRaLee waz naAnssusw uian 7 Falue/Su 1uszezinainis@nen 90 Ju ua
NSANYINUIN ﬂmgmuwﬂﬁ’uﬁmﬁms@LLaé‘hLaau,azmsm’ammammdmsaLﬁymLLU‘UG&T&%Mﬁ’uuazﬂmﬁyml,l,uu%’a
sfuswtuderiadu egadvedfyvnsada (P<0.001) nsuAsuTsfuiietnsUsssriuaznisiadeulm
nnnsadsuuTIRgarnsudsuUTTLAusudeiingu oslitdAgyn19ada (P<0.001) nsuABIUUT
sufusaufuderinduiinginssusauinnninsudsuuutaisaznsudswuudmuniy sgredifeddyniadn
(P<0.001) nansAnuluadsifldiiuuumslunmsaduadimginssuuazniseenuuudiunansimnzassedelns

ey waRnssu delaseun anmnsades Bodulluiemng

Abstract

White tiger is a tiger characterized by its white fur, which is caused by a pigmentation disorder, often
found in Bengal tigers with gene abnormalities. White tiger is considered as a vulnerable (IUCN) animal species.
Therefore, it is important for conservation. Thus, the objective of this study was to observe the behavior patterns
of female white tiger in different captive conditions. Seven female white tigers were used in this study. Three
captive conditions were studied: individual captive, dividual captive and captive with other tiger species. The
tiger behavior was observed in five groups including daily routine, movement, relaxation, self-grooming and
affiliative behaviors. Behavioral observations were performed at 7 hours/day for 90 days. The results showed
that the individual captive tigers expressed self-grooming and relaxation higher than dividual captive tigers and
white tiger captive with other tigers (P<0.001). Dividual captive showed daily routine and movement higher than
individual captive and white tiger captive with the other tiger (P<0.001). White tiger captive tigers with other tiger
species showed affiliative behaviors higher than individual captive and dividual captive tigers (P<0.001). This
study was able to be used as a guideline for further enhancing behavior and designing display areas that may
be suitable for white tigers.

Keywords: behavior, white tiger, captive, Chiang Mai Night Safari
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delnsaun Wudelasudldnvassuiidvuiudmiuinmnauiinunfiveadindnuludelasauineaivuiiy
Avnuazarsdiimaidy dundd aynduumuazdenaiy aananuiaunivesiu InedlddniiienTnsuriads
(albino) wiuenisinunffiRaniadisnuudediies fi3end1 "nneans’ (leucism) deolasswmendelulmansiuy
ssdnandou dneiau Uififlundnidauasdfvtumuu wuluvssmeduiie wina ngu wasdiname o
Tassvmaudoduenns awnsaieidiolaamdeiinianily @elaswnannsaamdeiitmdnioudwuld sou
Tuds Asvunmdn un 201 wagnna (Xiao et al, 2013) idelassumdaliieglungudniilndnisgaiug (endangered;
EN) auUayBunsvesannimainadnmeniseysng (IUCN, 2008) ngfnssuveddslasavninusssuvindiulvegdnagly
navinkeulunanasiunazazesnmavlunanasdu @elaswnidudniiannsoogsuiuiudoviaduldlnedlsl
¥y (Cristina et al,, 2016) JagUulaiinsd@nwinisdiunginssuvesdniviregraunswany Lisa et al. (2003) L
yhmsineiAsafuanimwndenlunsadssdmarenginssuvendelass wuindeledsiignidedunseedingfngsunis
waeulmmusssuranas uaziinsdsainniuiiedostuiesainsunsieseusuiwihlidn fiinaueden Fald
¥msdnanmwndeunslunsudedindendeiusssunilaeiiaszn duls veuls! sl sldnounansuazansysiu
AuiASEnas TN sAnwmeinssuvesdaifigninndsduanmnsadssiiunndslunnanmuandeulutiilegondy
a1admadensliInuavyadafnmdnianas (Carlstead, 1996) Wolasaunignundianaeusemne lnawdesln
Tuandifunianiufifinnsdsadelasarn Tnensiunsauansluaiudasderdfaiad nmasdnidae
(Shepherdson et al., 1993; Mohapatra et al.,, 2010) fafun1sfnwngAnssuluaninnsadseitunndeiuluadsi
Titefunumslunsusuanmuwndeslunsadssifmnzauiudelasmnmamiodely

ABnsfnw
dninaaas
vhmsneiludelasmmedesiuon 7 § ergusvana 2.5 83 11 Y dhwiindauszanm 200 F 260 Alandy
wusngun1snaasseandu 3 nau laun nsadBauuUTafen (captive 1) nsadiauuudenuiu (captive 2) wansaies

WULUTITIAUTMAULEEUNDY (captive 3) (Table 1)

Table 1 Experimental animals in this study.

No. ID. Age (years) Subspecies Captive
1 M54-046 4 White Tiger Individual captive (captive 1)
2 M54-052 2.5 White Tiger Dividual captive (captive 2)
3 M54-053 2.5 White Tiger Dividual captive (captive 2)
4 M54-054 2.5 White Tiger Dividual captive (captive 2)
5 M54-040 7 White Tiger White tiger captive with the other tiger (captive 3)
6 M54-041 7 White Tiger White tiger captive with the other tiger (captive 3)
7 M54-023 11 White Tiger White tiger captive with the other tiger (captive 3)
AsUUTInwgANTSU

nmsdane uazdufinnginssu lnsuvadu 5 ngunginssa lown Aainsuszariu Fuems Auth Paanae
99915 Uae ta/unpidi) maiedoulm (MsBu Mafu 3e wae nselan) Mssouame (defn uousitn uthi uay nAei)
nsquadites (Fosates 1 msdw/nsean nseAnme/azini o/ wmBend w1i way vieu) wag ngAnssusi (dhly
sy Amgisy madwnaudss maundesoranan/niesiaies anla iuau uas aund) matuiindeya
ngAnssu nsadsanuuiaden (captive 1) WWunguil 1 nsadisauuudesmiu (captive 2) Hunduil 2 wagnsadsauuy
Tesauiusautuidorindu (captive 3) Wunauil 3 Cufindoyangfnssuluudazaniunsadomn 10 undt doud
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10.00 . - 17.00 u. tHuamn 7 $alua/u sesnansfiny 90 Fu anduthdeyanistiuiinlulieseinanaadann
Judesavvosusasngunginssy t1dnisevazvesunazngunginssuanieszvanuulsusiuvesdoya (analysis of
variance, ANOVA) uaglu3sulfisuauiansinsuesaads vosusazngy g3 duncan’s new multiple range test
(Steel & Torrie, 1980)

NAN1SANEILAIANTAL

nan1sAnwaInMIdunanginssudelassawads Wunan 7 $21ue/3u TndiAesiu Martin & Bateson
(2007) Widsveznatlumsdana 8 $9luy/Su namsinwnudilu 1 8 30 u nssfsswuududeiiiansuszsTutes
nInsuAMUUTIINAY warnsuasuuTiiusntudevdngu peldudAgyneana (P<0.001) dAvindu
8.06% WU 8.74% uay 16.58% auddu nsudsauutiuiusuiudesinduiimsiedoulmidesniinsuiss
WUt ey warnsudsawuuduion egnedved fyn1eada (P<0.05) devindu 14.85% e usu 16.34% uay
15.44% muddu nsedsswuudsiusiutuderinimsnouranetosninsaissuudsiniu weensudswuut
Wien egadiduddyn1aadi (P<0.001) fAWRU 15.62% fiaufu 16.24% wag 19.35% augdu A samuutl
iamﬁuimﬁ’uLﬁamﬁmguﬁwqamiumﬁ@LLaéhLaaﬁaﬂﬂd'miqLgaaLLUUGiTﬁiamﬁ’u waznsndssnuuafen egnaiiiodidny
M9adi (P<0.001) SlAiviniu 24.20% wleufu 27.18% wag 31.34% awddu nsudssuuduiednginssusauios
AINsLAMUUTITINAY warnsuasuuTiTiusutuiderdn s u aglided1Agyn19adf (P<0.001) dAvdu
25.81% Lilguriu 31.55% Uag 28.76% m1ua1su (Table 2)

Table 2 The study of white tiger behavior on 1-30 days.

Behavior Captive 1 Captive 2 Captive 3 P-value
Daily routine (%) 8.06° 8.74° 16.58° <0.001
Movement (%) 15.44° 16.34° 14.85° <0.001
Relaxation (%) 19.35¢ 16.24° 15.62° <0.001
Self-grooming (%) 31.34° 27.14° 24.20° <0.001
Affiliative behaviors (%) 25.81° 31.55° 28.76° <0.001

a¢means in the same row with a different superscript in the same factor differ significantly (P<0.05).

nsdanangAnssunielu 31 81 60 Ju nssduuTuRnaiifinsusssrudesninsadsuuudesaniy way
nsudsuuutiufusuiudevindu eghaltudifuneada (P<0.001) fAvindu 10.05% weuiu 13.60% uay
17.35% sugdnsiu nsadssuudisuiusuiudesieduiinadoulmiosninsadowuuduiu waynsadouuy
FauRer egradldedfynieadf (P<0.001) SAwvindu 9.50% Wieuiu 12.05% wag 12.10% AuaIsy ACREIRIRILA
sufusnfuderiaduiimsieunmetesninsudsuuudmuiy wesnsudowuudaie pgslivbdAgyn1eana
(P<0.001) fAvinfy 15.13% Wilsuiu 18.00% waz 20.09% Aud1sy n3ud sawuudesuiusufuidevin g ud
anmﬁumiaLLaﬁaLaaﬂaaﬂdmiaLﬁymuuusi'fﬁmﬁ’u uaznsudssuuTafen edredifoddameada (P<0.001) fid
WinAu 19.19% Ui 24.09% wag 30.14% MUaIAY fmL?ﬁysml,wusﬁﬂﬁmﬁWqﬁﬂiimimﬁaamf’m«,?ﬁyw,t.wsfh
saufu waznsuagwuuisanfususudorin sy pg19lpdIAYN19adA (P<0.001) AAWUNAY 27.63% LgUAU
32.26% wag 38.79% muannu (Table 3)
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Table 3 The study of white tiger behavior on 31-60 days.

Behavior Captive 1 Captive 2 Captive 3 P-value
Daily routine (%) 10.05° 13.60° 17.35¢ <0.001
Movement (%) 12.10¢ 12.05° 9.54° <0.001
Relaxation (%) 20.09¢ 18.00° 15.13° <0.001
Self-grooming (%) 30.14° 24.09° 19.19° <0.001
Affiliative behaviors (%) 27.63° 32.26" 38.79¢ <0.001

@¢means in the same row with a different superscript in the same factor differ significantly (P<0.05).

msdunanginssuanglu 61 ¢ 90 fu nsudswuuuieafiiensusssfulosninsudsuuutruiu way
nrudsuuudmuiusuiuderindu edrefldeddymeeda (P<0.001) dAnify 11.35% leuifu 12.46% uas
18.57% pudsiu nsadsuutuisadimsiedeulmiesninsufiswuutmutuiuiuderindu weznsudouuuds
59UAY 98190 TuEAYNNEDR (P<0.001) HAYINAU 12.34% WBUAU 12.64% uag 14.20% MINE1GU nsuAsUUT
sufuiimseunaedesnitnsaudsuuutisuiusuiudesindu waznsudsuuutaien pglidedAgyn1sads
(P<0.001) fAnvinify 15.46% ilauiu 15.73% way 21.38% auasu nsad sauutesauiususudevins ul
wgfnssunsguadiaestiosninsudsuuudenutu wensudsauuuduie egnaildeddymaada (P<0.001) il
WU 24.17% LABURU 30.34% uaz 31.58% auddy n3adsuutud saiinginssusauesniinsudswuud
sy warnsuaswuuTisaniusuiudeviindu sgwdived daneadn (P<0.001) fdwiniu 23.36% Wisuiu
27.54% uag 28.36% M1uadu (Table 4)

Table 4 The study of white tiger behavior on 61-90 days.

Behavior Captive 1 Captive 2 Captive 3 P-value
Daily routine (%) 11.35° 12.46° 18.57¢ <0.001
Movement (%) 12.34° 14.20° 12.64° <0.001
Relaxation (%) 21.38° 15.46° 15.73° <0.001
Self-grooming (%) 31.58° 30.34° 24.71° <0.001
Affiliative behaviors (%) 23.36° 27.54° 28.36¢ <0.001

@“means in the same row with a different superscript in the same factor differ significantly (P<0.05).

nsdanewgAnssuia 90 Tu nuinsudsuuuafindiiaasszsfutosniinsadsuuteruiu wagnss
douvudisuiusuiudoriniu steddudfgmeedn (P<0.001) fidwviiiu 10.00% Wisuifu 11.57% uax 11.63%
mudu nsedssuutimuusuiuderiady fmsedoulmiesninsufisuuuduien uaznsafouudesauiu
DYl TpEIAYN19EDF (P<0.001) HAAU 13.09% LUy 13.18% Wag 14.29% AUAIAU nsuAsuutsmiull
nMseuRaetosninsuas Ui fudesingy waznsudsauutuien ag19litudAgyn9ada (P<0.001)
fAinriu 16.44% wWguiu 16.92% Uag 20.14% Auadu ﬂiaLﬁymme'famuﬁ’uﬁ'mﬁuLﬁamﬁmguﬁwqamiumﬁqLLa
feslesninnsudsuuudisuiy uasnsaasuuiane DU NTYEIAYNINERE (P<0.001) HAWVINAU 23.48% LigU
iU 27.49% Uag 31.08% ANUANRY fmLﬁ‘ymLLUU%’@Lﬁaaﬁwqaﬂiiuéauﬁaaﬂd'mugmuuu%’ﬁmﬁu uaNTABLUUTY
suffusuiudeviindy egnedifdfynieadn (P<0.001) fidwiniu 25.3% isufu 30.21% uay 34.88% ANaRy
(Table 5) @BAAFRITUNITTIBNUTDS Carlstead (1996) v sAnwIiuldeA1ITNI 4 79 Wud%ﬁamnﬁgmﬁyma&ﬂu
nsefidanimuindonuiugdenisluenisiiolfuadasandelass dngAnssunisedeulwaiiuanndu ndawini
Usuidsuanimunndeunglunsaissiidoudsliins ndes wasdsldluldl dwavilfidenninginssunisadeul m
anas luanmnsad safi Tasaufunudmginssus i uundy waAnssunsiad eulmiuaznisguadalesanas
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(Markowitz et al., 1995; Clubb & Mason, 2001; Jenny & Schmid, 2002) Fasn9a7n Carlstead & Shepherdson (1994)
qumiumimaaﬂmua quﬂﬁﬁﬂﬁ?ﬂm@%ﬁ@lﬂiﬁﬁ]”L'Wllll’]ﬂ‘ﬂuLN@Lﬂ@IﬂﬁQN@’]ﬂWLWNN']ﬂGU‘U

Table 5 The study of white tiger behavior average 90 days.

Behavior Captive 1 Captive 2 Captive 3 P-value
Daily routine (%) 10.00° 11.57° 11.63¢ <0.001
Movement (%) 13.18" 14.29° 13.09° <0.001
Relaxation (%) 20.14¢ 16.44° 16.92° <0.001
Self-grooming (%) 31.08° 27.49° 23.48° <0.001
Affiliative behaviors (%) 25.34° 30.21° 34.88° <0.001

@¢means in the same row with a different superscript in the same factor differ significantly (P<0.05).

Mohapatra et al. (2014) lévihnsiaseginginssludelasanaiodiuau 13 ¢ fgnideseglunsadsauuy
Fuden Msvornalunsfnu 1,254 $3las nudmginssunisHeuameiiansiniu 59.94+15.08% uagngnssusiud
AU 23.02+14.27% “LumiéfaLﬂquﬁﬂﬁmaﬂé’miﬁaL'ﬁuﬁa%’;’mai’aﬁmwé’miﬁgﬂﬁwmLﬁyaﬂumuﬁmi Fansd
anmiadeuiinyadlunsadssorsdmarengfinssunsiedoulmuesdolass (Young, 2003) ey Dawkins
(2008) finanl¥imginssuiidaiuanseenindeidusivdataiamls iesmnnginssumearideidunisasfousions
Suffefuenuieeauazusumlidrfuanmundeslunsados

a3Unan1sAnen
nsfnwmginssuvesdelassurmeads asldindelassunannnegsmfufudesiinduld uasniaides
wutafefingAnssunisiounatsuaznsquaiaLewniign msdsuuudmifninsussdrfuazniaindoulmunn
flan wegnsdsswuutimuiuiiudiudorinduingfinssusmnniian wamsfnulundsiiiiedudeyafiugnilunis
USuuareanwuudinuandiinnzauseidelasenisely

AnAnssuUsENIA
Y9UUANE S WIENTAI TN NUTRLIRALAT (ReAn1TuMYw) eruiensdrdnaudedudluiennid
Fennemsrsuimsdanisdnd nquaudnuwnd ey3ng uazide drsuimsdanisdad uasidmiiinnvinuiisiue
avuazantunsAnuaded
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wazUsunanshuldvaadoan (capricornis milneedwardsi) anmnsadesludedusluiamig
Guidelines for The Development of Nutrients for Serow in Captive: A Case Study of
Chemical Composition and Feed Intake for Captive Serow (capricornis milneedwardsii)
in Chiang Mai Night Safari
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UNAnEe

nsfnwadiiiinguivasdileAnuasdusznoumaniivasonns wasnwimunsiuldvoadewniides
Tuanmnsadedaglfidemnludninnudedmiluienh’ s 9 # orgeds 5 T dmilndads 60.33+5 Alansu
sgpvnanTIAans 90 Tu lasormsiliidsasznoudae ndrotia dndrilwevu dndsdu dudrilnn wasngh
unalnausts duiiuiegrafiernisiiseriesduszneumanil Ing33 Proximate analysis Wag Van Soest LAz
onsluldsdesn TagnnaununsmaaswuUguauysel (CRD) shnstuiinu3unaunsauls (feed intake) ileninly
FuanmUIiunTsiulduesinguiis (dry matter intake) amnnsAniadsinuiiindlnamuiviinasuniotag
qnﬂdwmmwﬁmﬁ'uﬁ agnafifeddyneadn (P<0.001) warngunslnauieiusunalusiu uaglusiu sndemnsein
Suq ogrelifedfymeadn (P<0.001) SntadlofasananUSinalasusidsmladu wut desniivsinanisiuls
vosinquits Bunieing Wiy wazidele vessuinlnaginitensvindun egrefifodrdymisada (P<0.001)
Beananunsaldemsiiiofuundmdsnusazihlvlivsslevisonsisedin maasadulslduinniemseiindug
uazdaidiunueommsfignninomnssdindun Sndae Fafuduininaumngauiiaglfiduumasemnslumadsadsmn
Tuanmnsudsaitenseyindidssnlulsewmelnesoly
frdndy: Ao nsaides esdUszneumandl Usiansiiuls

Abstract

The objective of this research was to study the chemical composition and feed intake for captive serow
(Capricomis milneedwardsii) in Chiang Mai Night Safari. Experimental dietary feed there were pisang awak
banana, sweet corn, pangola hay, chinese water convolvulus, and maize plants. The chemical composition
analysis by proximate analysis and Van Soest methods and daily feed intake was recorded to determine the
dry matter intake. The experimental designs were completely randomized designs (CRD). The Nine serows
(5 years old and weighing 60.33+5 kg 90-day trial period) in Chiang Mai Night Safari. The results showed that
sweet corn was the valuable organic matter that was significantly higher than all groups (P<0.001) and pangola
hay has lower amounts of crude protein and ether extract than all groups statistically significant (P<0.001).
In addition, consider the amount of nutrient intake of serow. It was found that serow had a higher feed intake
of dry matter intake, organic matter intake, and crude fiber intake, of maize plants was the highest than all
groups are the significance (P<0.001). The serow can use feed as a source of energy and utilize it for their
livelihood growth than any other feed It also has a lower cost of feed than other types of feed as well. Therefore,
maize plants are suitable for use as a feed source for raising serow in captives for the conservation of serow in
Thailand.

Keywords: serow, captive, chemical composition, feed intake
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) mueudayyrinvhenisiseninsUssme siindadinasiaUniilndgaiug (the convention on international in
endanger of wild fauna and flora, CITES) ‘-ﬁ'fﬂiﬁaEﬂuﬁm%ﬁmiﬂwﬁmﬁ'ua:ﬁﬁmmﬁﬂwiamiqmﬁuﬁ: (endanger: EN)
AT Tvo3 red list of threatened species (IUCN, 2008) 91nN158AT1UIUAIVDULE BINVINTAMA 8 AU I8 91U
Tassnsideoifioniseusny uasimgiusidssluanmnsndss deddnnudodndluishiidusnmienui
fuumsideifeiudeamnlunans fu Lwié’wmsﬁaaﬂa'ﬁug’mwNﬁmimuzmmisuadLﬁsmm Frommaidutladendn
fiddneteds ilesannsdanisduemislunsudssdeuunnnniignildiuaswudisssued dudasdinng
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ans01vsTiuAneei T,mEJLﬁENm%’mLﬂué’milﬁmqﬂé’hwﬂué’uﬁué’miﬁu@ wazeglundeges caprinae WuAgIuLNY
wazNg LAgaNBaLIZUUNILALDIMISINIEINIE 4 d1u In1sudnuesennsiagazendewuniliseluioniuiueinis
(microflora) fifrarandunsa - ana (pH) Tunszimizemsegil 6.7+0.5 uenandudnilunszgadarunsndisen
(regurgitation) ewnseenuLiievnsiae ldlmivieSeniinsiaeases lassasnenseimnzemisvesdswndnegly
ngy intermediate selectors Ao @onAuldiomsiilidelos (brewsers) LLaza’lm‘iﬁﬁL?jasLEJEjﬂ (grazers) (Yamamoto
et al,, 1998) Bosrnsinveudumndy fwinenan wu luliigeus mislddeu Tnawmezsnliiifinduvey Adduazudenls
SnedeanunsaentlduududUani 9ann1sdnewes Chimchome (1990) ThnsAnwitvemsvendomilnens
Ainszinndeyaisunuliuinaiguiiuueiuns oneruwsisnAtiauossen Saminuszaauasius wuin i
yiiafivermadown 6 ¥iin dud nefu uzidoth duwin Suny dhdraen wagiorTadunu s2uda Khrueahong &
Ngampongsai (1983) srenuUsInansivesvedssnnasasUandudeasvewininantuas 8,626 n3u fn
DudainuieTuay 1,652 nfu Amdanuade 3,544.81 Alausae’ uazdewniidtmdng 60 Alandu Fosnsndany
Wen1sissdmaduay 3,018.40 AlauAass uonani Rashid (2008) THANWIENWAENIETTINGWBITT UL LAY
pnsTendsmmuidnuasmaiue st wnzuazwne SnvngAnssunsiuldnvazedrendatuindae
FelaTouisuaudeanslatus 01 SIUTBILNE WU ATNABINISIATLETUYINIAISITN Aven1sUTuIMnIsAY
Igvesinguins 1.8-2.0 wesidudihwiing dosnisTusiusy 7 Wosidus ndenmsn 53 Wesifud trsusnvesnisns
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madrnsuaznisAneuigtuauamdlasusfinsauveadssnlulssmalnedaddes fufu nside adedld
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nswssnemsdmiuldidsadsmnluanmnsades Ussneuludae ndaethiau dndalwamanu vehn
undlnanudis dntadu uasdudmilng Wuudewnsilédoadesnluanmnsadomeadediluiomi Bnisaniou
ndaivinay way Hndmlnavau Tnevimsdalifountuas 2-3 wufams dauduinlng dnfiognisugn 45 fu 1
ymsliiasndu dndaduldviedu drumghundnauis asfinenslilunendniifelhdoniuldnaonian vinsdu
fegrsommsiiieldlunsinsevesruseneumanil Tngtdregtemisiuinsgsinusinainguia (dry matter,
DM) 5‘14‘1/1%8’3/@51 (organic matter; OM) TUsAuneu (crude protein; CP) lasTu (ether extract; EE) waziioly (crude
fiber; CF) M35 proximate analysis (AOAC, 2000) wagAruladlulasiaunsiondunsn (nitrogen free extract; NFE)
F9AUNTT %NFE = 100 - %CP - %EE - %CF - %Ash wazuluiiasevivnd ole ldun 1 eled i uninead
(neutral detergent fiber; NDF) @ nlutwaglaa (acid detergent fiber; ADF) & NI (acid detergent lignin; ADL)
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(Van Soest et al., 1991) Tnavinn1s@nwiluldwawn (Capricornis milneedwardsii) Tugd1dneauid e sludluvignag
$1u7u 9 2 orgads 5 T dniindaads 60.33+5 Alandy Aeumsvaaesiinistiene1s Bownazgnidedduaonds
i orluusaznendaliisnsemsuazsisiuenaneia venaniiaswnunasdald Suemismaas Ui
(ad libitum) TeenUdlio1sdu 2 1381 A 09.00 4. wag 15.00 Y. wasvinistufinUSuiaunisauls (feed intake; FI)
diarlufamUiunsiuldvesinguia (dry matter intake) iluszorina 90 Yu uaznsidondeilldugRmy
ﬂai%LﬁﬂUﬁﬂmzﬂiiuﬂ’l‘iﬁ’lﬁUQLLaﬂ’]‘iLgﬂdLLaﬂ%ﬁm’h@ﬁMﬂlﬂﬁuﬁﬁdﬁm (Ana.) Avualieg1unsensa MaAAsIziata
Tagdiasevinnuulsusiuvestaya (analysis of variance, ANOVA) dmsuusinalnvusiila Suve ndsennlduny
nInAaeIluud uauysal (completely randomized design, CRD) LazlUFsulisuauLAnA19v0eA LRl
1m835 duncan’s new multiple range test (Steel & Torrie, 1980)

NANISANEILAIANTAL

nsnzvasdUsznaunaaiivesngaethiiu dndralwamanu vghunsdnauke dndsdu uazdudralun

MnRamsAnweUszneumaeiives ndreuninau dndalnananu nawnalnawis HnUadu wag
Fudnalne wuth Usinasdaguits (OM) vesvgjiundnatusts fiegandndudnnlng ndaeivindu Hndralnamiu way
Anysiu egredidoddynieadia (P<0.001) Ao 92.12 1Wlsuiu 26.36, 23.87, 22.51 uaz 6.33 WWasidud auaey
Favduuinquitavestnysduiadnfign Ao 6.33 Wesidud IndlAsanisseaures Sutham (2014) ¥1nnsAnw
osiUszneumaaiivesindsiu wuiUiinaiaguis e 7.15 Seravvesinguits SnitslunisAnwadedsmuinuiun
Buv3eTag (OM) vesiindnlwavau Segandindaeividu dudnle ughunsdnaus fudnlng wasdngsdu o
TudAyneadd (P<0.001) Aip 96.82 Wisuriu 95.75, 94.46, 94.15 wag 76.40 Woskdus mua1du Usunalusiumeny
(CP) varnysdu dergenddndnlnaninu dudrilng néret Ay wasvgundnauis eghelldodd i
(P<0.001) A 22.69 Wiguriu 9.94, 9.50, 3.21 waz 2.88 wastdud auaisu USualuiiu (EE) valndilnamnu
frgandwnyedu &t iu dudlne wagveunwelnauis sgeddedAgyyneana (P<0.001) Av 5.35 iguriu
4.71,2.97, 2.60 way 1.22 wWesidud amudsu Usunandelenenu (CF) vamgunslnaiwia frgendndud1ilng
AnYedu #ndnalwavanu Lagndetnev ogiidedAYN1eads (P<0.001) A 29.32 Lisunu 28.69, 16.43, 12.15
way 2.75 Wodidus awddu Usinaadlulewmseiiazansdns (NFE) sasandretrinfu dangandaiindrilnamiu
wewnalnawis sut1lne wasdngedu egraiitduddgmneatia (P<0.001) fis 86.89 Lilguriu 69.38, 61.04, 53.36 Uax
32.56 Wodldud audidu Usuamdasad (NDF) vesugundlnaiuis fegandidudnlun dndralnavu ndseih
fAu warAnyedu egreflivuddgynead (P<0.001) Ao 71.51 wWisudu 65.35, 42.23, 35.31 uay 32.99 wWasidud
awdsy Usunandeleliazareluasdnuendiidunsa (ADF) was Usunanwaglaa (Cellulose) vaanajiumslna s
fiangandndiudnlng dndadu Hndrlnamnu uazndretvindu eghafitdudidymaada (P<0.001) Ao 43.65 isuity
40.55, 26.67, 18.99 uag 12.44 Wosidus aua1au uag 35.75 wWisuiu 35.45, 20.88, 17.60 uaz 6.34¢ LUasidus
AuaIRU Usuuaniu (lignin) 903ngunalna i ﬁmqaﬂ'jmﬁwﬁﬁwﬁu ANULAY Audalne wasindilnanin
aghelldudAyvneadf (P<0.001) fia 7.90 ieuriu 6.10, 5.78, 5.10 way 1.38 Wasidud muddu Usuaneliwaglad
(Hemicellulose) vaavigjunalnauvis dA1gandnaut1lneg Hndnlnamundreiinau wazinysdu agelide d1Ay
eand (P<0.001) A 27.86 ilwuiu 24.80, 23.24, 22.87 way 6.33 Wosldud muadu Usuaedlulawsaildls
dolo (NFO) vasndanthinau fenganindindrilwanan wefuwalnaiuis sudnalne wagindadu edredifddamig
adf (P<0.001) Ad 54.33 WBuAU 39.30, 18.85, 16.69 kay 16.00 wasidus aua1su kasUSuiandaanusinainnig
Ay nud dndralwavnudetgendmdudalng e unalnaiuna ndretiau warinUadu agradidedAgynieadia
(P<0.001) A® 4,229 Uiy 4,146, 3,853, 3,830 Lay 3,232 UARBSAONSL ALy (Table 1) TnslunisAnwadadl
wuin ndetriduiieaingad Welslilavangluansdnondlidunsn Andu efiwagloa uar waglea lndiAssiv
$7891U89 Suntharalingram & Ravindram (1993) ¥nSANISNBULNINIBAN LaERIAUTENBUNILALYEINA Y
driiu wuinndrei i fndugad windu 34.50 Wesidud feleliavaneluasdnneniilunsa wihiu 13.44
Wosidud Andiu wirfu 5.6 Wosidud weiiwaglaa wihty 21.87 Wediud uas waglaa Wiy 5.2 wWedidud Snited
wuImgnnalnauiie darlnalAeeiun1ss189uee Sangthong et al. (2021) ¥MA15AN¥IDIAUTENBUNIULATI VS
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ey umalnaiie wudn dinguiis duniedeg ludu Fole uawad dnluwaglaa uagdnilu 161 96.34, 90.02, 2.18,
33.56, 75.70, 43.94 Uaz 4.67 Wasldud mua1fu uaynasnusiu dan 3.99 wngumaes/nlansu wagaudnaluaiien
ATEARITUNITIIBUYDY Department of livestock development (2008) 518411431 UTuauvasinguie den 25.25
Wosidus Usunailusiunenu 8.60 wWedidus Usinalletu 2.30 wWedidud vsinaudelenenu 27.20 wWedidud Usua
anslulansaiiazatsdne 53.80 Wesidud Usunamtinwad 61.00 Wesidud Usunandelsliiazareluarsdnendiiiu
n9A 34.60 Wosiiud Usinadniu 4.60 wedidud aildmuindng Wuivinalusiunenugainitensiadue fe
2269 Wedldust usilofinsanuinuinquitstusznauseazwuindngsdu dunainguisinfian fe 6.33 Wedidud
wzariuudisvenldiluindsiiidudindsznoviigs ormsiifiga fegnlfifiuemsdnionsdmaliiunde
d18 Bntadedniflasuinduduomsasilildsuuiinaniwiinukiituldies

Table 1 Chemical composition analysis of pisang awak banana, sweet corn, pangola hay, chinese water

convolvulus, and maize plants.

Ingredients
ltem Pisang awak  Sweet  Pangola Chinese water  Maize SEM  P-value
banana corn hay convolvulus plants

Dry matter (%) 23.87¢ 2251°  92.12¢ 6.33° 26.36%  9.928  <0.001

Chemical composition (%DM basis)
Organic matter (OM) 95.75° 96.82°  94.46° 76.40° 94.15° 2539  <0.001
Crude protein (CP) 3.21° 9.94¢ 2.88° 22.69° 9.50° 2391 <0.001
Ether extract (EE) 2.97° 5.35¢ 1.22° 4.71° 2.60°  0.496 <0.001
Crude fiber (CF) 2.75° 12.15°  29.32° 16.43° 28.69° 3371 <0.001
Nitrogen free extract (NFE) 86.89° 69.38°  61.04° 32.56° 53.36° 5976 <0.001
Neutral detergent fiber (NDF) 35.31° 4223 7151° 32.99° 65.35° 5296 <0.001
Acid detergent fiber (ADF) 12.44° 18.99°  43.65° 26.67° 40.55°  4.017  <0.001
Lignin 6.10° 1.38° 7.90° 5.78° 5.10° 0715  <0.001
Hemi-cellulose 22.87° 23245  27.86° 6.33° 24.80° 2517  <0.001
Cellulose 6.34° 17.60° 3575 20.88° 35459 3737  <0.001
Non-fiber carbohydrate (NFC) 54.33¢ 39.30°  18.85° 16.00° 16.69° 5101  <0.001

Gross energy (GE) cal/g 3,834° 4,229°  3,853° 3,232° 4,146° 0471 <0.001

Feed cost (Baht/Kg) 13.00 15.00 7.00 20.00 3.00

@-¢ means in the same row with a different superscript in the same factor differ significantly (P< 0.05)
SEM: Standard error of the mean
Annotation: Raw material feed cost during April 2022.

Gunalnvusiidemnldsungreth v dndralwavau vighunsnauke dntdedu uazdudialng
wavesTinulnsusiidomildsundredriiau dndalnamnu ndunddnaiura fntsdu uazdudinlna
wudUSaTnguieiiuld (OM) vasdowndldsududing feganiindretnidu dndralwavu eundng
Wi wazinyedu eghalidudAynneadial (P<0.001) Aw 658.99 iiguiu 477.48, 450.00, 276.35 way 94.89 n¥u/u
muddu uazUSinainquitiifuldvesinsdulidmiigaidesanindnsdulidinquislussdussneumaniiisn
Fetuingduisdunahdoutnegs ilfindnveseadeAnluinquieisdodios FsuTmaiaquisiifuldves
frudilneiiudaudsiu Dado & Allen (1995) Te91uth emnsiidiielofilsiazansluanswonidunats (NDF) unds 35%
Uinarfnguiiediiuld (M) azanas Meiidumsefiuiiauglunssmnegan wasanusiamesems uidemsd
Woleiliiazansluasienidunats (NDF) 25% USainasinquateifule (OMI) azlaigndnin uaz Allen (2000) 518910
Usanaudnquitsiiauld (oM) avanasdeideleflliazaslumarendunans (NDF) Tuemsifisduain 25% TnelHnmma
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11 msfivFatnquisiifuldanastuiedesivruavesoynia anuaansolunisdes uazdnanslvaniiumes
91913 BniavTanamguitaiiAuldveadesniifisduiinautansedulusiuluomsfiingu (Jia et al, 1995) uay
nsAnvadiinuinasunFeagiinuld (OM) vesdswnitldsuduininaiiiganiingeiiau fndinlwamnu
Ny unalnawiie wasinUedu egradldedAgnieada (P<0.001) Ain 2461.43 Wisuiyu 1975.73, 1985.69, 284.68 ay
1447.60 ndu/fu mudidu Snvisdmuiiinalusiuiinuld (CP) veadswnildusudninadagenind e
Hntnalwavau vighunalnawis wagindsdu sgedldudAnieada (P<0.001) fip 62.60 LWigufiy 15.32, 44.76, 7.95
uay 21,50 n¥u/Au suddy WessuTusiuluingiuvesomsiiangs demaliuiualusiuiituldifugedunulde
TneunfudrUSinalusiufinuld Aifutuazdesaliumnainguisiaulfifutu (Sultan et al, 2010) Usinallasfuiify
16" (EEN voudvandilasvilnd1alnananu Jengenin &ty neunelnaus ANUeAY wagdudilng agnedl
HedAgn19ada (P<0.001) Av 24.09 Wisuiu 13.88, 3.37, 4.47 way 17.15 n3u/3U mua1iu wavUSinandelefinuls
(CF) voadparnildsusudmilng Seganindretndu iindrilnamu nahundnaiui uagdindedu egediduddny
M19afif (P<0.001) Ap 189.06 Llguiu 13.13, 54.68, 81.03 uar 15.60 n$u/3u awa1du Usuiunisiuldves
aslulawsmiiazansdne (NFE) wuindaeiniau fidgendndndmlnavam udhundnduis dndsdu uazsdudinlun
pgnsfitddrAneana (P<0.001) Av 414.89 Wisunu 312.37, 168.67, 30.90 way 351.62 n3u/7u auaiau sauluds
U3maumsfuldvesuiasad (NDF) wuiidutdilnn fergenindetiiidu dndralnavu veundnaius way
AnYsdu egelidudAnynieadia (P<0.001) Av 430.66 Wiguiu 168.58, 190.12, 197.61 uag 31.31 N3U/3U muaau
Uimamsfuldvendeleliazansluastnnleniiiunsn (ADF) nudrdudalne danganindreiindy dadrlwe
U e unelna e wazdnyadu egralifeddnnneatin (P<0.001) Ao 267.22 Wiguriu 59.39, 85.48, 120.61 uay
25.30 nfu/fu mudidu wazusinunisiuldvesdniunuindudnlne fergeniindaetridu dndnlnavau
nefunalnaudis uagdnysdu sgreddedidynieada (P<0.001) Ao 33.59 Wigufu 29.12, 6.23, 21.83 uar 5.49
n31/3u aua1au (Table 2)

Table 2 Nutrient intakes (g/day) of serow (Capricornis milneedwardsii) fed pisang awak banana, sweet corn,

pangola hay, chinese water convolvulus, and maize plants.

Ingredients
ltem Pisang awak ~ Sweet  Pangola Chinese water  Maize SEM P-value
banana corn hay convolvulus plants

Dry matter intake 477.48° 450.00°  276.35° 94.89° 658.99°  68.875  <0.001
Organic matter intake 1979.73° 1985.69¢  284.68° 1477.60° 2461.43° 248234  <0.001
Crude protein intake 15.32° 44.76" 7.95° 21.54° 62.60° 6.754  <0.001
Ether extract intake 13.88° 24.09° 3.37° 4.47° 17.15¢ 2.606 <0.001
Crude fiber intake 13.13° 54.68° 81.03¢ 15.60° 189.06°  21.459 <0.001
Nitrogen free extract intake 414.89° 312.37°  168.67° 30.90° 351.62°  46.155  <0.001
Neutral detergent fiber 168.58" 190.12°  197.61° 31.31° 430.66°  42.865  <0.001
intake

Acid detergent fiber intake 59.39° 85.48°  120.61° 25.30° 267.22° 27950  <0.001
Lignin intake 29.12° 6.23°  21.83 5.49° 33.59°  3.854  <0.001

@-¢ means in the same row with a different superscript in the same factor differ significantly (P< 0.05)
SEM: Standard error of the mean.
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Semen Quality of Captive Fishing Cats (Prionailurus viverrinus) Obtained by

Electroejaculation
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unAnge

euan (Prionailurus viverrinus) dneglunguidevidousnvunaidn fousunnveududimenina Siduuay
3 7 Ahmamamuuwgnvesdiaiai Wudaideiavileiiady iesnindudnithdunsesadne dn
Tn&gapiug (UCN) uandudnlutyTelaiusmneiay 2 (CTES) Igusvaslunsinumadl iiefnmaunmihided
I§anmsintdeseisnsnseduienszualiil shnnsiadidedetardiunm 5 6 enguszanm 13 3 vmiin 9-16
Alan3u W@eua1gninsenaausig dexmedetomidine (0.02 dadinsu/Alansy) fiu ketamine (4 fadnu/Alansu) neu
ymsiaiude nssualwihilldnszsuegludag 0.5-5 Taadf Tnevinsaeauainssualniuaduinugusnas 1.27
wuRles Wwemnsmin waznszfuiludonzlagldnisudesnszudlvihmelusunsudalud® nanisnsranmnim
idovendoUarsiuau 16 afs 9annisTaviavun 20 afe wud Umsvesindouarnisiadeulmiveseaifiam
fundsunn Yinesindeiade 43.13 lulasans (aglutae 5-200 lalasans) fennudunsa-dn e 5.81 (oglugas
5-7) fimsindeulmvesegiiade 28.25 Wesldud (agluti 1-90 Wesidud) uazmmuduiueaiiade 207.44 dudsie
{883 (glura9 12-860 &udsefindans) navesnisfnwluadstannsalfifuwumdunsiuideurudouas
msuasnisdludeuaniemsvenetusuasmseyingdnnulszvinadevanseld
ey Ieiite aunmihidle deua anminsades

Abstract

Fishing cat (Prionailurus viverrinus) is categorized in a group of small cats. The cat has brownish grey fur
with dark brown spots and lines running across the length of body. It is wildlife conserved (IUCN) and protected
as wildlife animal in Thailand. It is also in the CITES Appendix Il. The aim of this study was to study semen
quality of this cat by electroejaculation. Five male fishing cats aging approximately 13 years old and body
weighed between 9-16 kg were employed in this study. Anesthetic by dexmedetomidine (0.02 mg/kg) and
ketamine (4 mg/ke)) was used before semen collection. Stimulation patterns for electrical stimuli using 0.5-5
volts by autonomous program were applied into the rectum of each fishing cat using the rectal probe (r=1.27
cm). Semen was successfully collected from sixteen out of twenty attempts. Semen volume and sperm motility
were much variable. Average semen volume was 43.13 pl (range between 5-200 pl). Average pH was 5.81 (range
from 5-7). Average sperm motility was 28.25 % (range from 1-90 %). Average sperm concentration was 207.44
million/ml (range from 12-860 million/ml). The semen collection method developed in this study proved to be
a useful technique for frozen semen preservation and planning of artificial insemination in order to propagate
and conserve the threatened and endangered fishing cat species in the future.

Keywords: electroejaculation, semen quality, fishing cats, captive
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AN

Wdouan (fishing cat; Prionailurus viverrinus) ¥neglunguidensauuizwindn (small cat) fvualvgndtuwn
tu Ui Sndu mratsadeuuiniann suiunmeududnesthmarieweusenen fiduuarges 1 3
thanawanaLLnevesdf e (Wasala, 2007) detamunisunsnsyansluedony fusenidodd seumiy
U%nmﬁiwfjuiﬂélméafw ldwaveglutniiu Laranansodulavitedmitnuunadniduems (Nowell & Jackson, 1996;
Thiangtum et al., 2006) dovandudnififduodveglndtuunani fudunsandeiuerfeuinafuiguhiadus
Anmamdnsonisegsendetaigninliiogdusulndgniiug (endangered) luthyfunswesanamunnudiienisoying
§I5UVF BATAUNSNYINTEITUYR (IUCN, 2008) LLazagﬂuﬁaﬁﬁ 2 ‘uaqayé’wmmsﬁﬁvmwﬂswmﬂ%’%ﬁmé’mﬂﬂwLLav

N ¢

fniilndgayiug (CITES appendix II) waglulszmalnedalidevaregludnddnivnduasewmamse mvdydiany
wAzANATOER U WA, 2535

nseyindideuandeindmuddyedisnnidesanussnnsideralusssunaandiuuasesasnii siuds
Hagiuldfinmsinaluladvismsauiugunussgndlludndvn wu AnviseiusesTuulunig aves-azsls uazideuan
(Santymire et al., 2011; Khonmee et al., 2014; Zanetti et al.,2014) ASYNALLTIBY (artificial insemination; Al) N5
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Figure 1 Presence of fishing cat in captive (a) testis (b) presence of keratinized spines on the glans of a fishing cat

(c) electroejaculation (d).
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Figure 2 Presence of volume semen (a) Semen characteristics under the microscope x 400 (b).
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Table 1 Result of electroejaculation in fishing cat.

MIEATNYATNITTADUNAT 2566 : 41 (2) : 180 - 186

No ID Weight (kg) Electro. (V) Volume (u)) pH %Motility Concentration (x10%/ml)
% Motile % Progressive
1 M1 9.2 1.5 20 5 20 5 50
2 M1 11.7 4 20 7 1 1 20
3 M1 11.6 1 20 6 1 1 20
4 M1 112 1 80 7 1 1 25
mean-M1 10.925 1.875 35 6.25 5.75 2 28.75
5 M2 12.7 2 15 6 5 1 15
6 M2 13.7 1 20 7 1 1 20
7 M2 13 5 - - - -
8 M2 12.7 5 - - - - -
mean-M2 13.025 3.25 8.75 3.25 1.5 0.5 8.75
9 M3 11 0.5 50 5 23 13 120
10 M3 11 0.5 50 5 23 13 120
11 M3 13.8 1.5 50 6 20 5 100
12 M3 12 5 0 - - - -
mean-M3 11.95 1.875 37.5 q 16.5 1.75 85
13 M5 11 3 15 6 85 10 220
14 M5 15.2 3 25 6 1 1 32
15 M5 14.7 5 0 - - - -
16 M5 14.1 4.5 200 6 5 1 30
mean-M5 13.75 3.875 60 4.5 22.75 3 70.5
17 M8 9.1 1 50 5 90 60 850
18 M8 14.7 2 20 5 49 15 155
19 M8 13.5 0.5 30 5 80 70 860
20 M8 13.8 3.5 70 5 65 60 790
mean-M5 12.775 1.75 42.5 5 71 51.25 663.75

- not determined.
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Table 2 Semen characteristics collected by electroejaculation in fishing cat.

Items Characteristic of semen (Mean + SEM)

Seminal fluid clear to milky white semen
Volume (ul) 5-200 (43.13+11.73)
pH 5-7 (5.81+0.19)
Motility (%) 1-90 (28.25+8.41)
Progressive motility (%) 1-70 (15.38+6.08)
Concentration (x 10%/ml) 12-860 (207.44+79.09)
Morphologically normal sperm (%) 85.5-99 (85.06+5.86)
Morphologically abnormal sperm
(%)

Head defects 1-14.5 (9.08+2.12)

Tail defects 1-65.5 (20.80+10.18)
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