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Table 1 Ingredient composition (%dry matter; %DM) and chemical

composition of the dietary feed ingredient.

Ingredient/Chemical composition %DM
Cassava ship 46.3*
Soybean meal 35.2%
Rice bran 17.1%
Premix* 1.4%
Dry matter 89.37**
TDN 81.24**
ME (Mcal/kgDM) 2,94
Crude protein (CP) 20.39**
Fat 5.20%*
NDF 11.92%
ADF 9.56**

*The ratios of feed ingredient (Pilachai et al., 2012),

**Calculated using measured DMI, composition and feed analyses (NRC, 2001);
TDN = Total Digestible Nutrients, ME = Metabolizable Energy,

NDF = Neutral Detergent Fiber,

ADF = Acidic Detergent Fiber
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waneAuduRussEnIun Y Aidvualvdulsdase
(independence variable) AolagNan15ILATILRAINIT
AANAUKAIRIDE 19098 19VBUNAIINATENIE NN
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Figure 1 The overall distribution of rumen fluid Total VFA (A) and rumen fluid pH (B) of 128 Holstein Friesian dairy

cow rumen fluid samples taken by 0, 2, 4, 6, 8, 10, 12 and 14 hrs. after fed for 16 days period.
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Figure 2 The comparison of rumen fluid pH values (mean) and Total VFA (mean) in 16 days period of the study. .
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Table 2 The statistical analysis of rumen fluid Total VFA and pH values
using FT-NIR analyzed by partial least squares

Spectrum Total VFA pH values
modulation R RMSECV R RMSECV
None 0.89 0.73 0.76 0.43
Smoothing 0.81 2.04 0.72 0.43
method

1" derivative 0.87 0.38 0.88 0.11
method
2" derivative 0.93 0.43 0.85 0.35
method
SNV method 0.88 1.01 0.88 0.03
MSC method 0.89 1.05 0.85 0.34

regression (PLSR)

d5U uazadusona
amzaudunsalunszmzndnuuuf adsundy
Annnsazauvesnsalasiussiveldddmaliananuu
nsn-anslunszinizndnanas (Owens et al, 1998) 3513
Usinnganudunsalunssmendnuuuiadeundudign
gausu Aon1sTnA1AuLdunTA-As (pH) veefega
PoUnaIaINNITMIEnn (ruminal fluid) 39fi33n15iAu
frogranaznismuuaadas uiUasy (threshold value)
yasranudunsa-ae lunsimuan1izsdunsawuui
deundufiuaneeiu wu manudunsa-asveaveaman
Tunszimzndniliulnenisanznssimzad AR U
4031 03U51Iu@3U (rumenocentesis) 7 58U pH 5.5
(Krause and Oetzel, 2006, Stefanska et al., 2016) nMnun
fisgdiu pH 5.8 TuABMsIiuangsduans (ventral sac) vo9
nszn1zudnlaense (Beauchemin et al., 2003; Krause
and Qetzel, 2006) @71 Fleming et al. (2020) NA131 A"
pH fivsdn1az sARA Tulauy Aedesnimiewindu 5.5
(pH<5.5) 1l uszezinaneg1edes 4 $alus (240 wnl)
(Fleming et al,, 2020) Taglunis@nwiil wusn A1 pH lu
YoumaINnsTIIzeTn Ane <5.5 wuluszaznisine
Suil 7 8 12 waz 13 (lusd 0-8 widsAuemnsTu) Sudl 15
(Flaad 0-6 wdsAue M) waziuil 16 Faaeandesiv
Asufindures total VFA ftudulugasfuieadu Tnodn
Total VFA fluunlthndinduluiud 6-7, 12-13 waziud 16
YDITLHLLIAIANYN 5&;ULLuummmﬂﬁmfwm VFA
Tnd\Aesnazannnd eanuni15Ane1904 Fleming et al.

(2020) Fasirnsaludussinelaianunazimud uluiun
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Figure 3 The calibration curve of rumen fluid Total VFA

analyzed by partial least squares regression (PLSR)
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Figure 4 The calibration curve of rumen fluid pH values

analyzed by partial least squares regression (PLSR)
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2020)
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AUN15WUU PLSR Taa3s 2" Derivative i w337 dAq1u
wingaudmsunisiueaududunsalutuiissmels
wazAidunsa-a F935nsusuusiadeyaanaiy i
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Tunanfeatu daalifaunisviunesn (Calibration) 76
21135 PLSR UsziiuAmandldgndesundu iesnnn
aun15ildvuneanudutunsaluiuii semeld wasen
Anudunsa-ane Tudmed19vesnaiainnszinizneing
Lasevidemaiia NIRS lneldiaies FT-NIR fianandu
(R) 717U 0.93 wag 0.85 AINAIAU LaziiA1 RMSECY
WU 0. 43 uay 0.35 muddiu efiensanaranduiug
(R) Feldidunasilunsyhuemuduiusvesaunisfiadng
Funnmsinswisiegiesdaemaia NIRS fuisn1snsae
MU UANITUIATEIU WU A1 R UBIANTNTUNTA
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Wi 9N1IASI9AANTEY (screening) M a$1saunsvitune
(calibration) wazldiileadreaunsvhuglunsAnuole
Tngen R AifAd1ng 1 viowidu 1 wazArauiawais
1ATFIU (RMSECY) ¥04mnuuaninassninemitldainnsg
51A5189 1Al TUAIT La 91015V U Es 98 NIRS
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fiuan (William, 2007)
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ABSTRACT

pH value and volatile fatty acid (VFA) measurement in ruminal fluid
samples are the standard markers to diagnose rumen acidosis in dairy cow.
The previous studies showed that VFA measurement in various samples
by using Near-infrared spectroscopy (NIRS) technique is a reliable to
implement as analytical instrument. The objectives of this study were to
assess the relationship between laboratory Total VFA concentration and
pH value in ruminal fluid samples of dairy cow compared to Total VFA
concentration and pH value in ruminal fluid samples of rumen-fistulated
dairy cow by applied NIRS for generating the calibration equation. One-
hundred and twenty-eight ruminal fluid samples from rumen-fistulated
crossbred (Holstein Friesianxnative) dairy cow with ruminal acidosis
induced and were collected by every 2 hours after fed concentrate ration
with seven times per day of 16 days period. All samples were analyzed for
Total VFA concentration and pH value by using Gas Chromatography-
Mass Spectrometry (GC-MS) and portable pH meter, respectively. NIRS
was used for analyzed and generated calibration equation. The results
demonstrated that the mean concentration of Total VFA and pH were
105.82+39.74 mM/L and 5.4+0.44, respectively. The statistical analysis to
predict Total VFA concentration and pH value demonstrated the
coefficient (R) value were 0.93 and 0.85, respectively. The application of
NIRS to analyze Total VFA concentration and pH value in this study
reveal the moderate reliable for study and research scale, thus more data
collections are required for higher accuracy of the analysis.
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