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Effects of the Level of Dried Cassava Pulp from Ethanol
Process in the Ration on Rumen Fermentation and

Digestibility in Fistulated Thai Native Bull
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Abstract: The objective of this study was conducted to determine the effects of the level of dried cassava pulp
from ethanol process (DCP} in the ration on digestibility and rumen fermentation in 4 fistulated Thai native bulls.
The study was used Crossover Designs. The dietary treatments were divided into 4 treatments that are control
diet (DCP 0} and the other 3 treatments were diets in which energy source was replaced by DCP at 15, 30 and
45%, respectively (DCP 15, 30 and 45). The resulls showed that the digestibility of dry matter (DMD}, crude
protein (CPD}, neutral detergent fiber (NDFD}, acid detergent fiber (ADFD} and nitrogen free extract (NFED}
were not significant different among groups (P > 0.05}. But the ether extract digestibility (EED)} of DCP 0 was
significant higher than DCP 30 (F < 0.05). Rumen pH and ammonia-nitrogen of each treatment was not
significantly different (P=>0.05). Ammonia-nitrogen in each treatment following the same trend i. . increased at 1
hour after feeding then decreased at 2, 3 and 4 hour after feeding. /n situ DM at 24 and 48 hour of DCP 0 and
DCP15 were significantly higher than DCP 45 (P < 0.05). However, degradation rate and effective degradation
at 0.05 fraction/hour were decreased with the increasing of DCP levels. Gas production at 16 and 24 hours of
DCP 0 were significantly higher than DCP 45 {P < 0.05). Finally, TDN and ME of DCP 15 were higher than other

groups so it could be concluded that DCP at 15 percentages would be suitable in the ration for beef cattle.
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Table 1 Feed ingredients of the 4 experimental diets”

Detergent Method (Van Soeast, 1982} ﬁﬂﬁ'ﬂﬁliﬁm
FrnianunendutlszAvinnstee 11 snganuAtans
1eyAas (2540 wazAtua 1A nawud sxTe el
1AmNL3T1849 Kellrer ot af. (1984)
AATIERNANIIVARRINNAD A LlAEa T
Apeeifanidand (sralysis  of  variance) WAz
1 Ben ) FleIponssnsnaTn AR A98 A Duncar's
New Multiple Range Test (Steel and Torrie, 1980)
Ineldlusunsudnidagl SPSS (version 115, IBM

Corporation, New York, United States)
HANTSANHILAZINSDINA

1. a9AlsznaumaalitasaIunsmAaes

A5 wmIneiaadilsznauy1aaNYag DCP
(m’mqﬁ' 2y wudnlsrnaudasdmguiie (OM)  92.74
wafdudlndiReariudnguianaanininauaaduis
AINTIENTUTEIUNG (25417) Aailen 9146 wlafidus
AuviFedng (OM) 80.48 wlefifiud Tndweafunindag
e uianasTml (2545) 1831w liAed
FunFadng 80.19 Wafifud Hidq (Ash) 19.52
vl TsRuweny (CP) 7.49 wledidus ladu (EE)
5.46 wWesiusd Felaveiy (CF) 25.96 e e R
m"lﬁ\iﬂ@iﬂq@\mfjﬂﬁmm:ﬁwmﬁ’mﬁﬂmmgmmmi

Ingredient DCPO DCP 15 DCP 30 DCP 45

Leuceana leaf meal 3.99 5 5 5
Broken rice 20.92 16.66 12.06 4.06
Soybean meal 9.97 10.25 106 17
Ground com 2092 17 13 13.4
Rice bran 39.86 31.75 25 17.2
Dried cassava pulp 0 15 30 45
Premix 0.35 0.35 0.35 0.35
Dicalcium phosphate 2.99 2.99 2.99 2.99
Salt 1 1 1 1

Total 100 100 100 100

" oep 0, 15, 30 cr 45 = percentage of dried cassava pulp in concentrate ration
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Table 2 Chemical composition of the 4 experimental diets”

ltem DCPO DCP 15 DCP 30 DCP 45 DCP' Ruzihay
DM 84.02 83.44 84.20 85.04 92.74 92.39
OM 93.25 90.55 89.67 86.44 80.48 95.83
Ash 6.75 945 10.33 13.56 19.52 4.17
CF 15.79 14.47 16.05 1642 7.49 3.12
EE 4.69 3.64 3.43 2.92 546 1.96
CF 6.68 12.22 15.02 21.66 25.96 42.84
NDF 86.74 80.72 80.20 63.08 57.05 77.89
ADF 919 21.37 27.89 40.73 49.73 51.74
ADL 2.32 7.14 9.48 156.31 13.90 7.50
NFE 66.09 60.32 55.18 4843 41.57 47.91
Hemicelluloses 77.55 59.35 52.31 22.35 7.32 26.15
Cellulose 6.86 14.23 18.41 2542 35b.82 4423

" ooe 0, 15, 30 or 45 = percentage of dried cassava pulp in concentrate ration
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Table 3 Apparent digestibility in fistulated Thai native bulls fed the 4 experimental diets”

ltem DCP O DCP 15 DCP 30 DCP 45 SEM P-value
DMD 65.77 66.17 63.74 66.31 0.74 0.37
CPD 59.25 56.86 58.45 58.56 0.62 0.31
EED 36.53" 33.36" 27.01° 30.99™ 1.31 0.04
CFD 68.91 70.57 87.77 71.40 0.74 0.08
NDFD 70.39 70.77 66.65 66.62 1.09 0.18
ADFD 60.18 61.92 59.67 64.45 1.03 0.20
NFED 72.81 71.40 70.09 71.63 0.68 0.22

"® Means within rows with different superscripts differ significantly (P < 0.05)

Ybor 0,15, 30 or 45 = percentage of dried cassava pulp in concentrate raticn
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Table 4 Total digestible nutrients {TDN}, gross energy {GE} and metabolizable energy (ME) of fistulated Thai

native bulls fed the 4 experimental diets”

[tem DCPO DCP 15 DCP 30 DCP 45
TDN (%) 65.93 B2.57 60.30 59.79
GE (MJ/kgDM} 52.56 4912 52.60 50.81
ME (MJ/kgDM} 10.98 10.17 9.59 9.34
Y DCP 0, 15, 30 or 45 = percentage of dried cassava pulp in concentrate ration
Table 5 Rumen pH of fistulated Thai native bulls fed the 4 experimental diets”
am Time after feeding (pH)
-1 1 2z 3 4
DCPO 7.06 7.2 7.04 7.02 7.07
DCP 15 6.99 6.98 6.86 6.93 6.94
DCP 30 6.86 6.98 6.97 6.98 7.03
DCP 45 7.00 7.01 6.96 7.07 6.90
SEM 0.07 0.08 0.08 0.09 0.09
FP-value 0.33 0.16 0.42 0.50 0.52

" oop 0, 15, 30 or 45 = percentage of dried cassava pulp in concentrate ration

Table 6

experimental diets”

Ruminal ammonia-nitrogen concentrations (NH_-N}of fistulated Thai native bullsfed the 4

Time after feeding (mg %)

ltem
-1 1 2 3 4
DCPO 5.08 7.70 5.08 4.90 4.55
DCP 15 543 753 560 4.03 543
DCP 30 5.25 6.13 4.55 4.20 4.38
DCP 45 4.73 595 4.90 3.68 4.03
SEM 0.36 0.40 0.31 0.26 0.35
P-value 0.64 0.07 0.37 0.09 0.21

" Dop 0, 15, 30 or 45 = percentage of dried cassava pulp in concentrate ration

4. nsdanaAraslnTuznelunsznzuinlag
F8ldgeluaau
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Table 7 In situ DM disappearance (DMD} of fistulated Thai native bulls fed the 4 experimental diets"”

DM disappearance percentage at various times (h}

ltem
0 2 4 8 16 24 48
DCP O 24.10 29.41 32.74 42.75° 4965 52.50° 65.97°
DCP 15 23.50 31.94 30.11 37.91"° 4633 5473° 66.25°
DCP 30 25.86 28.72 29.56 32877 3895° 4547  59.43%
DCP 45 31.23 25.36 26.68 30.03°  3531° 3833° 5365
SEM 3.34 1.81 2.21 2.88 3.21 3.34 2.51
P-value 0.651 0.340 0.360 0.022 0.007 0.030 0.030
2°° Means within rows with different su perscripts differ significantly (P < 0.05)
" DCP 0, 15, 30 or 45 = percentage of dried cassava pulp in concentrate ration
Table 8 Dry matter degradation of the experimental diets containing 4 level of DCP"
ltem DCP 0 DCP 15 DCP 30 DCP 45
Fraction A (%) 24.10 23.50 25.87 31.23
Fraction B (%) 46.03 54 87 7413 68.77
A+B (%) 70.14 78.36 100.00 100.00
¢ (%h™) 0.045 0.031 0.010 0.005
Lag time (h) 0.0 0.0 0.0 10.4
Fraction a (%} 26.56 26.66 26.49 24 44
Fraction b (%) 4357 51.71 87.06 146.63
Effective Degradability (ED, .} 472 463 40.9 382

" Dop 0, 15, 30 or 45 = percentage of dried cassava pulp in concentrate raticn
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Wafius pus1FU deuilazanelETUR (a) anad
AsEEy DOP ilmeanmBunmeniivlassniidas
aaeilFanad weidegandnlustunslanudnFagilan
LT fenani (2547 181 mdnilen a oy
Tudag 8.9-17.7 wafiiua

5. msisziiuAinistaglauaznasnulnedsin
PBsnauudafAniu (gas production method)
Brnnufai Arandenudaiguiang
e funsaanesarasinguidlunszmizmingedla
neaedlne 35 A lusau (F19797 9) AL BUAnLURAT
P UARAIRINELAL DCP Tudisaulng Tudalud 2
LLﬁ”%‘iﬁﬁﬁl%u“Ij'a\iﬂfﬂ;N DCP 0, DCP 15 4@z DCP 30 &
wualilugendangu DCP 45 (P > 0.05) HaBunnuia
AReE LS dn s f (P < 0.05) T 4,8 Waz 48

T nnsan e s e ludalued 16 uay
24 fisdndoyienizlungs DCP 0 Wiei DCP 45
(F < 0.05) Fa BB AT A AR uasaRnHLFL DOP
lugmsamns HiasannL BN ADF unguvpaea
Fudunnusyy DCP Tpe ADF (gniiidaaaans 1§
gnlunszmngdn Al s suiaanag

ArnnAEAT Lt B A Al A sl 24
Falug (GP) el Fudaud ﬁm%mmﬁuﬁﬂu
nezwnzminean ludewudn Atsenadluatmng
VPRPSTE DOP 0 445 wlafifus Ae 5395, 41.43,
41.84 LAY 28.58 HARART FINATAL AVUANY 11¢
nastlaeldaead unTadeg (OMD) Aa 73.52, 60.71,
5221 WAz 49.19 s i us puatiy wasndsnuld
Uselamilé (ME) An 1134, 879, 889 uay 6.39
Luﬂﬂzgaﬁi@ﬁimi’mfmgLLﬁ’amuéhﬁu (mmaﬁ' 10) #
A1 OMD 98987915 DCP 0 04 30 1/afifiusl Ind Az
FUNSNAREITE UONA (2541) 7ldsE9m9197m03
dudn$agilainuidviiAsanaeaglides 67.50-
60.95 Llafidus

Table 9 Gas accumulation of the 4 experimental diets incubated with rumen fluid at various times”

(Gas accumulation {ml) at various hours.

ltem
0 2 4 8 16 24 48
DCP @ a 7.08 11.89° 2418 43.94° 55.04° 67.20°
DCP 15 0 8.77 11.38°  20.86°  35.08" 4226 4837
DCP 30 0 6.93 10817 21347 3632 4264 43.04°
DCP 45 0 477 7.42° 16177 25977 29.16°  31.29°
SEM 0 0.37 0.6 1.0 2.16 3.13 4.50
P-value - 0.56 0.11 0.01 0.04 0.06 0.08

*® Means within rows with different superscripts differ significantly (P < 0.05)

YDop 0, 15, 30 or 45 = percentage of dried cassava pulp in concentrate ration

Table 10Gas accumulation at 24 h, estimated organic, matter digestion {OMD} and

metabolizable

energy {ME) of experimental diets with 4 level of pcP”

ltem DCPO DCP 15 DCP 30 DCP 45
GP (ml) 53.95 41.43 41.84 28.58
OMD (%) 73.52 60.71 62.21 4919
ME (MJ/kg DM} 11.34 8.79 8.89 6.39

Y Dop 0, 15, 30 or 45 = percentage of dried cassava pulp in concentrate ration
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