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ABSTRACT

This study was investigated, in order to compare some nonlinear models for predicting of gas production
kinetic and ruminal fermentation in tomato pulp. Firstly, the volume of gas produced in tomato pulp was
measured during different incubation times by using in in vitro gas production technique. Then, the ruminal
fermentation paraméters were predicted using four nonlinear models including 1) Exponential (EXP), 2)
Logistic (LOG);#3). Gompertz (GOM) and 4) Richards (RCH). The goodness of fit of models was evaluated
by using mearr square error (MSE), coefficient of determination (R?) and Shapiro-Wilk test. The results
showed that\asymptotlc gas production (A) in tomato pulp was not significantly different between the studied
models, But, the rate of gas production (c) in the RCH model was significantly lower than the other models
(p<0:05). Also, the EXP and RCH models had the highest and lowest values for MSE, respectively (p<0.05).
But, the R? value was lowest and highest in these models, respectively (p<0.05). Generally, results showed
that the RCH model, compared with the other models, had higher accuracy for predicting of ruminal
fermentation kinetic in tomato pulp. But, the EXP model had the least accuracy in this regard.

Keywords: Goodness of fit, Nonlinear models, Ruminal fermentation kinetic and Tomato pulp.
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Table 1. Description of candidate nonlinear mathematical models used in this study

Joe b aoleo sotele al )l aals
Exponential v =A{l —exp (—c.t) - t=0
Logistic o A b t>0
Y 1t e @ —c.b)
Gompertz y=A g_rpb.em (=&t b t>0N2
Richards y=A(1 —EXP{—c.th} b t20

N\
y: volume of gas at time t, A: asymptotic gas volume, c: rate parameter, b;Shape parametersand e: exponential value (2.71821828{1\ 2
Models were EXP: Exponential, RCH; Richards, GOM: Gompertz and LOG: Logistic.
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Table 2. Chemical comﬂosiﬁ%n (based on DM %) of studied tomato pomace

DM OM CP NDF ADF
14.95 93.74 21.59 53.01 39.04
Dry matter (DM), organic matter (OM);"crude protein (CP), neutral detergent fiber (NDF) and acid detergent fiber (ADF)
AY
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Figure 1. Gas production curve in tomato pulp during 144 hours incubation (Obs: observed value, EXP, RCH,
GOM, and LOG: Estimated values for Exponantial, Richards, Gompertz, and Logistic models, respectively)
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Table 3. Comparison of the estimated ruminal fermentationyparameters by the studied models

Parameters EXP LOG GOM RCH P-valu
A 105.89 95.75 107.72 110.75 0.2735
c 0.075° 0.095?2 5.072b 0.036¢ <0.0001
b 0.974 I -1.438 1.768 _

A : Asymptotic gas productio_n (ml/200 mg DM),c : Fractiorkal rate of gas production (h), b : Shape parameters (h).
Models were EXP: Exponential, RCH; Richards, GOMyGompertz and LOG: Logistic.
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Table 4. Comparison of the goodness parameters estimated for the studied models
4 = Parameters EXP LOG GOM RCH P-valu
MSE 32.0662 20.49° 12.430° 2.4934 <0.0001
R? 0.962° 0.978" 0.986" 0.9978 <0.0001

MSE: mean squares errors, R2: coefficient of determination.
Models were EXP: Exponential, RCH; Richards, GOM: Gompertz and LOG: Logistic.
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Table 5. Shapiro-Wilk test results

Shapiro-Wilk test results? EXP LOG GOM RCH
w 0.945 0.902 0.903 0.918
p-value 0.728 0.200 0.300 0.574

Ho Result? Accepted Accepted Accepted Accepted

Models were EXP: Exponential, RCH; Richards, GOM: Gompertz and LOG: Logistic.

W:Shapiro-Wilk statistic value

#Ho: Data are normally distributed.

2When sample size is 15 (n=15), in the Shapiro-Wilk Table, the W value for P-value =0.01, 0.05, 0.1, 0.5 and 0.9 are 0.835, 0.881, \
0.901, 0.905 and 0.975, respectively.
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