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The Estimation of Organic Matter Digestibility
and Metabolizable EnergyContent of DairyCow Rations

by the Hohenheim Gas Test Technique
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Abstract: The study was carried out to evaluate OMD, ME and NEL by the Hdhenheim gas test technique. For
roughages; ruzi, guinea and napier grasses had closely OMD values (64.35, 61.50 and 61.39 %, respectively). But
stargrass, jumbo and paragrass had similar OMD values (54.28, 53.92 and 52.43 %, respectively; P > 0.05). For
feedstuffs, com and soybean meal had similar OMD values (78.90 and 76.90 %, respectively; P > 0.05).
Nevertheless, brewer’s dried grains produced the lowest OMD (38.98 %). ME and NEL of corn and soybean meal
(ME: 12.81 and 11.41, NEL: 8.08 and 6.83 MJ/kgDM, respectively) were significant higher than that of brewer’s
dried grains, fish meal and leucaena leaf meal (P < 0.05). For commercial concentrates, the results showed that

there were no significant difference of OMD of the tested concentrates. The ME and NEL values of Supreme, KT,
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LEE 795, CP 005-16 and Purepide brands were significantly higher than that of Win-95. However,Supreme and
Win-95 showed the highest and the lowest ME and NEL values, respectively.

UnAAED: Mmsfnyinmsmimimsoesldvesdunidiag (OMD, %) AmdsswldlseTomi (ME ; MIkgDM) taz
AmdsugniinemsTiuy (NEL ; MikgDM)  Tuems TnundaematianisJaufa Tae el luemis
' - Y ad LY = ot ) = a dd o
wouwuh wanga wgpni wesnduuidluitin oMp Indifueiu (6435, 61.50 uaz 6139 Wedkuany
o £ o ¥ w ¥ kY & =) a o o o
&9y ; P > 0.05) ngnamiingd wandu il naznghuudimindifivaiu (54.28, 53.92 uay 52.43 iwediFudau
-] o 3 A = 1 ")
87 ; P > 0.05) A1 ME wag NEL lunghsduazwghniitinilndifivediyu (ME : 8.97 uas 8.64, NEL : 521 Lay
5.01 MI/kgDM. a @8y ; P > 0.05) nguudlesuazngnamsnsia fia Tndifivaiu (ME : 7.95 uag 7.50,
NEL : 4.56 1122 4.23 MJ/kgDM. A& 9D ; P > 0.05) dundvy Hmdnimgngd (ME : 6.77 uay 8.97,
NEL: 3.70 L% 5.21 MI/kgDM. mudid ; P < 0.05) ludngdu emisdad dhnTwavauaznindanaeaiiin
oMD Indifieetu (78.90 uaz 7690 nediFudawddy; P > 005 dwnnddeaniindiga (38.98
wWosidum) 1 ME tag NEL TudnInavauaznmindunans dmlndifiseady (ME ; 12.81 uaz 11.81, NEL ;
8.08, LAY 6.85 MJ/kgDM. AMUERL ; P > 0.05) mnd1adioan daniu uazlunsetuthidimndifivsiv (ME: 7.13,
6.66 LAz 5.76, NEL : 3.75, 3.34 11a¥ 2.85 MJ/kgDM. muﬁﬁu;P>0.05)“lum‘r11'iﬂ5'uﬁu§'ﬂ§ﬂ dwmiulaun wo
i OMD vesemsudazgasiia liunndadiu (P > 0.05) dauf1 ME iz NEL Tuemns Supreme figaga uaz
L ﬂi - n' 1 A
1n&@uafiu KT, LEE 795, CP 005-16 1182 Purepide (P> 0.05) Tuanizh Win-95 Ifdnngaiou q (P <0.05)
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Standard Hay | 200 mg.DM 44.43 ml (GPh)

Standard

Concentrates | 200mg.DM 65.18 ml (GPc¢)

fnanSunandalwlady - Taddas / 200 mg
DM #eh

ﬂi’mﬁaumnﬁmmﬂaummmwma
ﬂ31ﬂwﬂﬂﬁ1ﬂ‘l’lﬂ1%lﬂﬂﬂm1uﬂ]‘i‘l’l1ﬂ1i‘:’lﬂﬂ®~1
Taofuon factor #9218 iRy 0.9-1.1 daf -

FH ( Hay Factor )= 44.43 / ( GPh - GPo)
FC ( Concentrate Factor )= 65.18/ (GPc- GPo)

e GP fio ﬂwmuﬂﬁmnﬂi'fmmms
mmamammgmuﬁ" blank 934 ) &1 factor i
18 eguenmilovin 0.9~1.1 Aowhdrlmi ms
i Standard vz lMsIUAIMAvEIAM
ulsasou 1y e FH qaiiv 1.0 w3 FC aéh
NN 0.9 uAAINN cellulolytic activity 1ot 1ADA

Ysuilgelaonudadruvo g luemsdad

112NN

Standard Hay 1dm3dvaeufivnisuves
HUARGEWIN Cellulolytic
I¥as19a0
NN TNYDILATRISININ Amylolytic

Standard Concentrates
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U519 dry matter 200 mg wod v ldmuia
qnd (GP) Atlugasdimnuiiauo1ao Menke
and Steingass (1988) #1141 :

GP (ml./200mgDM, 24 h) = [ (V,,- V, - GP)) x 200
x(FH+FC) | /W

4
e V= Sinasvesdunaunianun
c; 1 Y ] .
911 1d419vasAnNeY incubate
V,= 1o lAiisincubate 14 24
F2134
4 :E [ d' o
GP,~= flundvysunaiing lurasa
blank 81U# 24 %2739
FH =44.43 / (GPh — GPo) ; roughage
correction factor
FC =65.18 / (GPc-GPo) ; concentrate
correction factor
W = vihmiindtetaiiuliadnsy
Faquia (mg.DM)




TMINIUNBAT 18(2): 129-138 (2545)

Msnssimarioulfinms
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DM, OM, CP, EE, ta¥ Ash #1435 Proximate
analysis (AOAC, 1980) @7U NDF (1ag ADF Al
Bi: Detergent method U84 Van Soest (1994) 1w
o a wa o 1 A a
voalfiams i Idenmsdiesizd lunuy
! A 1 U = = oo
Alueums  ivommmsdesldvesduniiiag
wazewasau Mlse Tond

.q', a 1 L] ¥
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¥838UN3 §3ng(OMD, %) mdsanuldilse Toand
V@ A

(MEMJ/kgDM)  tazfmwdsauiions 1vuu
(NELMJVkgDM) NQNUNITVOY  Menke and
Steingass (1988) Aail :

9IMINYIV (roughages)
OMD = 15.38 + 0.8453 GP + 0.0595 XP

+0.0675 XA
ME = 2.20+0.1357 GP + 0.0057 XP
+0.0002859 XL’
NEL = 0.54 +0.0959 GP + 0.0038 XP
+0.0001733 XL’
01159U (concentrate)
OMD = 9.00 +0.9991 GP + 0.0595 XP
+0.0181 XA

ME =1.06+0.157 GP + 0.0084 XP
+0.022 XL - 0.0081 XA
NEL =-0.36 + 0.1149 GP + 0.0054 XP
+0.0139 XL - 0.0054 XA
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Duncan’s new multiple range test (iﬁig, 2534)
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(1985)
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nded1eenisneiuilFlunis
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V_ v 3 a = o
w1 u T wazvalwulinlnd oy
(P > 0.05) Tavfingnguusniial OMD gandn
nguiiaeedihisddgmedda (P <0.05)
Tudauvesr ME uay NEL Tunghg®
uaznapniimIndifiosiu (P > 0.05) dmsy
Yy oA o ¥ 4 o Y a
nguudloiuaynghaminsalialnd@eadiy
; Yoo osy g a9
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Table1 The 24 hours gas production (ml), the nutritive values (g/kg), organic dry matter
digestibility (OMD, %), metabolizable energy (ME, MJ/kgDM) and net energy for
lactation (NEL, MJ/kgDM) in roughages.

~Substrate GP XA Xp XL ME OMD NEL
(mi) (g/kg) (MJ/kgDM) (%) (MJ/kgDM)

Guinea 38.97 98.08 © 124,25 38.33 8.64a 61.50a 5.01a

Paragrass 26.13 131.92 127.67 31.26 6.77d 52.43b 3.70c

Ruzi 39.61 137.53 118.13 49.34 8.97a 64.35a 5.21a

Napier 37.31 155.73 71.55 30.62 7.95b 61.3%9a 4.56bc

Stargrass 33.34 89.60 87.49 29.94 7.50bc 54.28b 4.23cd

Jumbo 31.38 117.53 77.71 25.09 7.10cd 53.92b 3.96de

Means with different letters in the same column differ significantly (p < 0.05)

Table 2  The 24 hours gas production (ml), the nutritive values (g/kg), organic dry matter
digestibility (OMD, %), metabolizable energy (ME, MJ/kgDM) and net energy for
lactation (NEL, MJ/kgDM) in feedstuffs.

Substrate GP XA XP XL ME OMD NEL

(ml) (g’kg) (MJ/kgDM) (%) (MJ/kgDM)

Soybean 93.07 40.05 69.35 447.67 11.41a 76.90a 6.83a

Fishmeal 68.16 12.67 318.44 552.08 6.66cd 60.29b 3.34cd

Sunflower 94.20 27.61 57.95 282.86 8.15bc 54.46b 4.57.bc

Brewer’s Grain 96.68 16.42 33.13 218.12 7.13bcd 38.98¢ 3.75bed

Rice bran 89.32 31.15 106.45 159.34 8.69b 51.53b 4,94b

Corn 98.22 64.11 17.81 92.88 : 12.81a 78.90a 8.08a

Leuceana 90.07 16.36 99.34 217.23 5.76d 40.07¢ " 2.85d

Means with different letters in the same column differ significantly (p < 0.05)
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ME Loy NEL tamuh ludnTnauazmnda
mieatimlndifesiu (P > 0.05) uazgeniriag
Auomsdasailadu q hazidea mamuasiu
wazmndnadeariiia IndFeadu (@ > 0.05) Taoil
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dadmiuTnuiinyasnsionidui 9 T
6 QA3 @it 3) wudh emndiTegludas
gasiim oMD Tndifusfueginlszanaifesas
61~67 (P > 0.05) dmiumwasnudmsy
Tnuufisalagm ME uay NEL wud emns
Supreme HAMFIGANATOIMIS KT LEE 795
CP005-16 1182 Purepide NA150909NA MY
@®> 0.05) Taofloms Win-9s rmdsaud
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Table3 The 24 hours gas production (ml), the nufritive values (g/kg), organic dry matter

digestibility (OMD, %), metabolizable energy (ME, MJ/kgDM) and net energy for

lactation (NEL, MJ/kgDM) in commercial concentrates.

Substrate GP XA XP XL ME OMD NEL
(ml.) {MJ/kgDM) (%) (MJ/kgDM)

CP005-16 40.88 93.22 162.81 56.61 9.34ab 61.21a 5.50ab
LEE 795 41.16 79.68 157.72 59.12 9.51a 60.95a 5.62ab
KT 44.16 70.57 169.19 35.57 9.63a 64.46a 5.74ab
Purepide 40.99 87.05 167.12 44.60 9.18ab 61.47a 5.41ab
Win-95 40.79 91.10 173.88 21.28 8.66b 61.75a_ 5.07b
Supreme 46.11 86.54 182.50 64.08 10.54a 67.50a 6.35a

Means with different superscripts in the same column differ significantly (p < 0.05)
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