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Effect of waste obtained from citric acid manufacturing with enzyme and extrusion

process in total mixed ratio on digestibility and In Vitro of gas production
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ABSTRACT: The objective of this study was to determine the effect of waste obtained from citric acid manufacturing or citric
acid waste (CW) with enzyme and extrusion process in total mixed ration (TMR) on digestibility and gas production by using
in vitro gas production technique. The experiment was designed in a 2X3 factorial with control experiment in a completely
randomized design. Factor A was level of waste obtained from citric acid manufacturing with enzyme (CWenz) and the level

were factor B was level of waste obtained from citric acid manufacturing with extrusion process (CWext) 0, 10, 20, 40% of
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TMR. The results showed that the gas production of diet containing CWenz was lower than that of diet containing CWext

(P<0.05). Increase level of treated CW in diet resulted in decrease gas production and in vitro dry matter digestibility

(IVDMD). However using CWext at 20% in TMR was similar in gas production and IVDMD as compare to the control. In

addition IVDMD could be predicted from accumulative gas production at 24 h.

Key words: citric waste, gas production technique, TMR
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Table 1 Effect of enzyme treated and extruded of citric acid waste on gas production and digestibility

Item Control CWenz, % CWext, % SEM p-value Level of
cw

10 20 40 10 20 40 L Q

Kinetics of gas production, ml/0.2 gDM

Lag time, h 1.01° 097° 0.8  144° 083"  029° 044  0.084 <0.01  * %

D, ml/0.2 682" 642"  60.0° 57.1°  68.1° 682" 622"  1.196 <001  ** NS

¢DM

C, ml/h 0.050°  0.044° 0036 0026° 0.046° 0043° 0042°  0.001 <001 NS

DM digestibility, %

24h 583" 567" 51.7°  400° 5170 60.0° 550"  2.189 <0.01 # NS
48h 675" 583" 617" 617" 683 650" 633" 2467 018 NS NS
“®° Means within a row different superscripts differ (P<<0.05)
80 Jy=1.212x+6.968 80 |y=0888x+17.20
70 R2=0.916 70 - R?=0.694
*
| 4 > &
= 60 - 60 >
Z50 - * e 2 50 -
a & +*
240 * 2 40
= =
Z30 - * = 30 -
A 20 4 20 -
10 10 -
0 T T 1 Y ! ! !
0] 20 a0 60 a 20 40 60 80
DM digestibility.%o DM digestibility. %o
Figure 1 Relationship between gas production at 24 h Figure 2 Relationship between gas production at 48 h of

of incubation and in vitro dry matter incubation and in vitro drv matter digestihilitv





