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An in vitro study on the effect of exogenous fibrolytic enzyme on chemical composition,

kinetic of gas production and in vitro dry matter digestibility of citric waste
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Abstract: The objective of this study was to study on the effect of exogenous fibrolytic enzyme on chemical composition,
kinetic of gas production and in vitro dry matter digestibility (IVDMD) of citric waste (CW) using in vitro study. The
experimental design was 3 x 2 factorial in completely randomized design (CRD) with 3 levels of factor A (control, enzyme A

and enzyme B) and 2 levels of factor B (Room temperature and temperature at 55 degrees Celsius). The results showed that
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chemical composition was not differed among groups (P>0.05). But, fat composition showed an interaction between enzyme

and temperature (P<0.01), enzyme and temperature was decreased fat composition it’s decrease more with higher temperature

(55 degrees Celsius), neutral detergent fiber (NDF) was decreased 5.1 and 6.7% with enzyme A and B, respectively (P<0.01).

In additional, fiber content in CW was decreased more in the room temperature than high temperature when used the enzyme.

Gas production and IVDMD had no effect of the interaction between factor A and B. CW with enzyme B was increased gas

production from insoluble fraction but had the lowest rate of gas production.

Keywords: citric waste, exogenous fibrolytic enzyme, in vitro gas technique
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Table 1. Chemical composition of citric waste treated with exogenous fibrolytic enzyme

17

control enzyme A enzyme B P-value

Chemical composition (%)

E 55 E 55 E 55 SEM AxB A B
Dry matter (%) 98.87 98.85 98.81 98.87 98.75 98.85 0.038 ns ns ns

% DM basis

Organic matter 80.49 81.29 79.76 79.20 79.54 81.00 0.63 ns ns ns
Crude protein 8.35 8.22 8.38 8.68 8.26 8.36 0.13 ns ns ns
Ether extract 1.07a 1.09a 098ab 0.83ab 0.77 bc 0.71c¢ 0.21 ox wox ns
Ash 19.51 18.71 20.24 20.80 20.46 19.00 0.63 ns ns ns
Neutral detergent fiber 85.27 87.72 80.03 84.06 80.06 81.32 1.42 ns ** *
Acid detergent fiber 61.56 64.04 62.21 55.90 64.16 59.81 2.01 ns ns ns

o o

= abc o/ CUREA S Y = ' PoA e aa = =
ns 1803 P>0.05 @ﬂ}liluuﬂmﬂﬂ]ﬂuﬂﬁ1\7ﬂullﬁﬂ\iﬂ\3ﬂ31ﬂllﬂﬂ§”ﬂﬂﬂ1ﬂuuﬂﬁ1ﬂﬂg1’nﬂﬁﬂ@], (*) 1U18DA P<0.05, (**) HU189D

P<0.01, E flo gauuginimsAneaiufon w.e. 53-1.0. 54 guugiineuenmaen 27 serusaiboa guyigil lana1adanin 36 09e

a_ a ' ' 7o a a_ a o ¢ a_ a o
L‘]fﬂl‘?fﬂﬁ, AxB ﬁﬂ ewﬁwaiam;mmau%qumwgu, A ﬁﬂ aw‘ﬁwawanmmau%u, B ﬁﬂ NTNAMANIINYUNHY

a

.

Table 2. Effect of treated citric waste with exogenous fibrolytic enzyme on kinetic of gas production and in vitro dry

matter digestibility IVDMD)

Item Control enzyme A enzyme B SEM P-value E 55 SEM P-value
Kinetic of gas production

a -4.12 -3.32 -4.99 0.703 0.09 -4.64 -3.65 0.86 0.11

b 47.8b 47.6b 53.2a 1.78 P<0.01 52.2 48.2 2.18 P<0.05
¢, %hrs 0.034a 0.032a 0.029b 0.0014 P<0.05 0.031 0.033 0.002 0.06

Total gas ml/0.2g DM
24 hrs 322 29.2 31.1 2.1 0.336 31.96 30.25 2.58 0.34
48 hrs 444 41.0 45.1 2.65 0.30 44.88 42.15 3.25 0.23
DM digestibility,%

IVDMD 24 23.07 20.50 23.14 3.64 0.80 26.14 18.33 4.46 0.08
IVDMD 48 30.25 28.99 30.88 2.12 0.77 30.79 29.29 2.61 0.51
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