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ABSTRACT 
 

 

 

 

In industry Lactobacillus and yeast (Saccharomyces cerevisiae) have been 

added to animal feed to increase ruminant feed intake. In the current study, we aimed 

to investigate the symbiotic effect between Lactobacillus rhamnosus (LAB) and yeast 

on antifungal activity in relation to increase feed intake of mix-bred Jamnapari goats. 

First, maximum biomass yield of innoculum LAB and S.cerevisiae was determined by 

using different ratio of initial substrate (molasses) concentration and percent of 

innoculum. A mixed culture of 4.94% LAB and 4.60% S. cerevisiae with 6.72 g/l 

molasses resulted in highest biomass yield of cell 3.18 ± 0.25 g/l. The formulation of 

mix culture was found to produce the highest anti-fungal activity 37.08% ± 2.53 

mycelium growth of Aspergillus flavus as compared with single culture of LAB 

63.07% ± 0.81 and S. cerevisiae 64.24%. The formulation was used for silage 

production through solid-state fermentation. Then the effect of silage on ruminant 

feed intake was studied by comparing ruminant feed of silage S3 (100% silage) and 

S2 which was 25% silage added with 75% mix feed (50% tapioca leaves + 50% napier 

grass) with commercial feed (non-silage content) as control parameter such as S5 90% 

mix feed (50% tapioca leaves + 50% napier grass) added with 10% soy waste, S1 

100% mix feed (50% tapioca leaves + 50% napier grass) and S4 99% mix feed (50% 

tapioca leaves + 50% napier grass) added with 1% urea which applied through four 

male mix-bred Jamnapari goat. Both feed with silage content were able to increase 

feed intake activity (100% consumption) as compared with commercial feeds. The 

result of this study showed that mixed culture LAB and S. cerevisiae could provide 

advantage to the animal feed industry in term of improving the process of anti-fungal 

with stimulating appetite in ruminants without any chemical supplement.  
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ABSTRAK 
 

 

 

 

Didalam industri makanan ternakan, Lactobacillus  dan yis (saccharomyces 

cerevisiae) telah di tambah ke makanan ternakan bertujuan untuk meningkatkan kadar 

pengambilan makanan ruminan. Kajian kesan simbiotik antara Lactobacillus 

rhamnosus (LAB) dan yis dilakukan terhadap aktiviti antikulat di samping 

meningkatkan kadar pengambilan makanan kambing kacukan Jamnapari. Hasil akhir 

kepekatan biojisim maksimum inokulasi LAB dan S.cerevisiae telah ditentukan 

dengan menggunakan nisbah berbeza kepekatan awal substrat (molases) dan peratus 

inokulasi. Inkulasi kultur campuran 4.94% LAB dan 4.60% S. cerevisiae dengan 6.72 

g/l substrat (molases) menunjukkan hasil akhir kepekatan biojisim sel yang tertinggi 

sebanyak 3.18 ± 0.25 g/l berbanding dengan kultur tunggal. Aplikasi kultur campuran 

terhadap aktiviti anti-kulat didapati menghasilkan kadar perencatan tertinggi 

pertumbuhan miselium kulat Aspergillus flavus iaitu sebanyak 37.08% ± 2.53 

berbanding dengan aplikasi kultur tunggal LAB sebanyak 63.07% ± 0.81 dan 

S.cerevisiae sebanyak 64.24%. Formulasi kultur campuran diaplikasikan untuk 

pengeluaran silaj melalui proses fermentasi keadaan pepejal. Kesan silaj terhadap 

kadar pengambilan makanan ruminan telah dikaji dengan membuat perbandingan di 

antara makanan ruminan silaj S3 (100% silaj) dan S2 iaitu 25% silaj di tambah dengan 

75% campuran makanan (50% daun ubi + 50% rumput napier) dengan makanan 

komersial (tanpa silaj) sebagai parameter kawalan iaitu S5 90% campuran makanan 

(50% daun ubi + 50% rumput napier) ditambah dengan 10 % sisa soya, S1 100% 

campuran makanan (50% daun ubi + 50% rumput napier) dan S4 iaitu 99% campuran 

makanan (50% daun ubi rumput + 50% rumput napier) ditambah dengan 1% urea 

yang diaplikasikan terhadap empat ekor kambing kacukan Jamnapari. Keputusan 

menunjukkan bahawa kedua-dua suapan makanan yang mengandungi silaj dapat 

meningkatkan aktiviti pengambilan makanan (100% pengambilan makanan) 

berbanding dengan suapan komersial. Hasil kajian ini menunjukkan bahawa kultur 

campuran LAB dan S.cerevisiae dapat memberi kelebihan terhadap industri makanan 

haiwan dalam aspek penambahbaikan proses anti-kulat serta berupaya menjadi 

peransang selera makan haiwan ruminant. 



vi 

 

 

 

 

TABLE OF CONTENTS 

 

 

 

 

CHAPTER TITLE PAGE 

   

 DECLARATION 
 

ii 

 ACKNOWLEDGEMENTS 
 

iii 

 ABSTRACT 
 

iv 

 ABSTRAK 
 

v 

 TABLE OF CONTENTS 
 

vi 

 LIST OF TABLES 
 

x 

 LIST OF FIGURES 
 

xiii 

 LIST OF APPENDICES 
 

xvi 

 LIST OF ABBREVIATIONS xvii 
 

 LIST OF SYMBOL xviii 
 

 LIST OF EQUATION 

 

xix 

1 INTRODUCTION 
 

            1 

 1.1 Research Background 
 

1 

 1.2 Problem Statement 
 

            2 

 1.3 Objectives of Study 
 

            4 

 1.3.1 Scopes of Study 

 

            4 

2 LITERATURE REVIEW  
 

6 

 2.1     Improvement of Grass Quality through Silage  

          Production                                                                        
 

 

            6                     

 2.2     Chemical Additive in Feed Production 
 

8 

           2.2.1     Urea Additive as Protein Sources 
 

8 

           2.2.2     Effect of Urea through Feed Intake 
 

12 

           2.2.3     Effects Chemical Urea on Cattle           13 



vii 

 
 2.3     Natural Additive in feed Production 

 
          14 

           2.3.1    Improvement on Protein Increment Using Soy   

                      Meal a Natural Additive  
 

 

          15 

 2.4     Mechanical Treatment on Amino Acid Composition   

          Extracted From Soy Meal 
 

 

          16 

 2.5     Morphology of Aspergillus 
 

          16 

‘           2.5.1     Aspergillus Isolation Around the World 
 

          17 

           2.5.2     Hazards of Aspergillus flavus to Mammals 
 

          20 

 2.6     Biological Control of Aspergillus and Mycotoxin in Food 
 

21 

           2.6.1     Use of Lactic Acid Bacteria (LAB) as a     

                       Fungal Growth Inhibitor 
 

 

          21 

 2.7     Advantages of Using Lactobacillus rhamnosus Strains to 

Reduce Mycotoxin And Aspergillus 
 

 

          24 

 2.8     Effect of Molasses on Energy Generation and Cellular 

Biosynthesis 
 

 

          27 

 2.9     Metabolic Engineering of LAB and Sc for Complex     

          Sugar Utilization 
 

 

          30 

 2.10   Suggestions to Use Mix Culture (LAB + Sc) to Develop 

Feed Production 

 

 

          36 

3 MATERIALS AND METHODS 
 

38           

 3.0     Introduction 
 

          38 

 3.1     Stock Culture Preparation for Lactobacillus  

          Rhamnosus 
 

 

          39 

 3.2     Medium Cultivation 
 

          39 

 3.3     Identification of Specific Growth Rate and Doubling Time 
 

43       

           3.3.1      Identification of Substrate and Biomass 

Concentration  
  

 

          43 

 3.4     Anti-Fungal Disk-Diffusion Susceptibility  Technique 
 

56   

 3.5     Statistical Analysis 
 

       57 

 3.6     High Performance Liquid Chromatography (HPLC)   

          Analysis 
 

 

          58 

 3.7     Protein Analysis by Using Kjedahl Method 
 

          59 

           3.7.1      Sample Preparation 
 

          59 

           3.7.2      Calculation Percent of Protein 
 

          59 

 3.8     Dry Matter Analysis 
 

          60 

          3.8.1       Calculation of Percent of Dry Matter 
 

          61 



viii 

 3.9    Ash Analysis 
 

          61 

          3.9.1       Calculation of Percent of Ash 
 

          62 

 3.10  Proximate Analysis 
 

          62 

            3.10.1     Crude Fiber Analysis and Total    

                          Carbohydrate Content Based on    

                          Difference in Proximate Analysis 
 

 

 

          62 

          3.10.2 Determination of Carbohydrate and Energy  
 

          64 

          3.10.3     Fat Analysis by Using Acid Hydrolysis 
 

          65 

 3.11  Animal Feed Production through Efficacy Study of  

         Male Jamnapari 
 

 

          67 

          3.11.1     Innoculant Preparation for Solid-State    

                        Fermentation of Silage 
 

 

          67 

          3.11.2 Feeding Uptake Activity Test (Appetite  

                        Test) 

 

 

          69 

4 RESULTS AND DISCUSSION 71 

 4.0    Introduction 
 

71 

 4.1    Kinetic Growth of Single Culture LAB and Sc through 

Molasses Medium 
 

 

72 

          4.1.1     Optical Density Monitoring Screening     

                       Percent of Inoculums LAB through Molasses 

Concentration 
 

 

 

72 

          4.1.2 Biomass Concentration Monitoring of LAB to 

Determine the Specific Growth Rate (µ) and 

Doubling Time (Ʈd) 

 

 

73 

 4.2    Effect of pH on the Growth of LAB 
 

75 

 4.3    Evaluation of Growth on Single Culture Sc Growth Rate in 

Molasses 
 

77 

 4.4    Effect of Complex Carbon Sources towards Single       

         Growth Culture of LAB and Sc 
  

 

81 

           4.4.1      Analysis Data From Factorial Design (Design   

                        Expert 6.0) for  Screening Process of Single   

                        Culture LAB and Sc in Molasses 
 

 

 

 81 

 4.5     Comparison of the Nutrient Depletion of Molasses with 

other Medium Growth Models  
 

 

85 

 4.6     Kinetic Growth of Single Culture LAB and Sc through 

Molasses Medium  
 

 

86 

           4.6.1 Result for Optical Density Monitoring for 

Improvement by using Mix Culture (LAB + Sc) 

in Increasing Yield Biomass 
 

 

 

86 



ix 

 4.7     Effect of Molasses Utilization Based on the   

          Difference Growth Kinetic between Single and Mix  

          Culture LAB and Sc  
 

 

 

92 

            4.7.1     Utilization of Molasses by Using Single   

                        Culture LAB and Sc 
 
           4.7.2     Utilization of Molasses by Mix Culture   

                        (LAB+Sc) 
 
           4.7.3     Comparison on the Analysis of Variance    

                        for the Result on Attenuation Parameters   

                        Range With Screening Based on The   

                        Response of Biomass and Substrate   

                        Concentration  
 

 

92 

 

94 

 

 

 

 

 

96 

   4.8 Symbiotic Influences Towards Growth Culture in Mix 

Culture Activity 
 
           4.8.1   Role of Amino Acids in Influencing the OD   

                      Reading and Biomass Concentration  
 

 

98 

 

 

          98 

 4.9     Acid Tolerances of Sc in Influencing the Growth  

          Kinetic  
 

 

101 

 4.10   Effect of Mix Culture Through Anti-Fungal Activity 
 

102 

   4.11   Inhibitory Effect of Through LAB and Sc  

          Application 
 

 

104 

   4.12   The Influence of Mix Culture through Antifungal  

            Activity 
 

 

106 

   4.13   Result Application Through Silage Production 
 

107 

            4.13.1    Suitability Result for Goat Intake Activity 
 

107 

   4.14   The Influences of Silage to Reduce Protein Losses 
 

111 

   4.15    Influences of Crude Fiber and Protein through    

             Feed Intake Activity 

 

 

112 

5 CONCLUSION 
 

115 

 5.1     Conclusion 
 

115 

 5.2     Future Work 

 

116 

REFERENCES 

 

117 

APPENDICES A-H  

 

130-148 



x 

 

 

 

 

 

LIST OF TABLES 

 

 

 

TABLE NO.                          TITLE 
 
 

PAGE 

2.1 Previous studies reporting on the antifungal activity 
 

       22 

2.2 Other application of LAB reported in previous 

publication 
 

              

23 

3.1 Formulation growth culture for screening process 

to get maximum OD at hours 24
th
 

 

              

42 

3.2 Set of experiment for determination substrate 

concentration (at hour 0) 
 

              

45 

3.3 Set of experiment for determination substrate 

concentration (at hour 3) 
 

 

45     

3.4 Set of experiment for determination substrate 

concentration (at hour 9) 
 

              

46 

3.5 Set of experiment for determination substrate 

concentration (at hour 12) 
 

              

46 

3.6 Set of experiment for determination substrate 

concentration (at hour 15) 
 

              

47 

3.7 Set of experiment for determination substrate 

concentration (at hour 23) 
 

              

47 

3.8 Set of experiment for determination biomass 

concentration (at hour 0) 
 

              

48 

3.9 Set of experiment for determination biomass 

concentration (at hour 3) 
 

          

48 

3.10 Set of experiment for determination biomass 

concentration (at hour 9) 

 

49 

3.11 Set of experiment for determination biomass 

concentration (at hour 12) 

 

49 

3.12 Set of experiment for determination biomass 

concentration (at hour 15) 

 

50 

3.13 Set of experiment for determination biomass 

concentration (at hour 23) 
 

 

50 

3.14 Energy per gram for every substance 
 

    65 



xi 

3.15 Solid-state fermentation in 15 ensiling silo drum 

for 15 days 
 

          

68 

3.16 Feed formulation for appetizing test for 600 g feed 

intake rate per hour 
 

          

69 

4.1 Comparison of different kinetic growth of LAB 

overproducing strains grown on molasses in batch 

fermentation 
 

           

 

73 

4.2 Biomass concentration, specific growth rate and 

doubling  time for the growth of single culture 

LAB in molasses 
 

          

 

74 

4.3 Comparison of different kinetic growth of Sc 

overproducing strains grown on molasses in batch 

fermentation 
 

           

 

77 

4.4 Result for biomass concentration and specific 

growth rate single culture Sc in molasses 
 

          

78 

4.5 Analysis of variances according to the parameter 

and response in statistical data information (single 

culture LAB)  

 

 

81 

4.6 Analysis of variances according to the parameter 

and response in statistical data in formation (single 

culture Sc) 
 

            

 

83 

4.7 Comparison of different kinetic growth of mix 

culture (LAB+Sc) overproducing strains grown on 

molasses in batch fermentation  
 

               

 

84 

4.8 Result for biomass concentration and specific 

growth rate mix culture (LAB+Sc) in molasses 

during process screening 
 

            

 

87 

4.9 Comparison of different kinetic growth of mix 

culture (LAB+Sc) overproducing strains grown on 

molasses in batch fermentation (primary study in 

the attenuation parameter’s range) 
 

            

 

 

88 

4.10 Result for biomass concentration, specific growth 

rate and doubling time single culture (LAC+sc) in 

molasses after primary study in the attenuation 

parameter’s range 
 

          

 

 

89 

4.11 Analysis of variances according to the parameter 

and response in statistical data information (mix 

culture LAB+Sc during screening) 
 

 

 

90 

4.12 Analysis of Varience According to the parameter 

and Response in Statistical Data Information (Mix 

Culture LAB+Sc after attenuation parameter’s 

range) 
 

 

 

 

97 

4.13 Analysis of Varience According to the parameter 

and Response in  Statistical Data Information (Mix 

 

 



xii 

Culture LAB+Sc after parameter’s range) for 

substrate for final concentration  
 

 

97 

4.14 Crude protein and proximate analysis through five 

formulation of Jamnapari feed for determination of 

final energy intake per day 

 

 

108 

 



xiii 
 

 

 

 

 

 

LIST OF FIGURES 

 

 

 

 

FIGURE NO. TITLE 

 

PAGE 

2.1 Urea Pathway (Swell, 1993) 
 

  11 

2.2 The percentage of protein in soy meal analyzed through  

different country around the world (John et al.,2000). 
 

   

15 

2.3 Aspergillus isolations in several countries  

(Vagra et al., 2011) 
 

   

18 

2.4 Inhibition of Penicillium commune NRRL 1889 by 

Lactobacillus rhamnosus VTI (0.1, 1.0 and 10% v/v) in 

MRS broth  
 

   

 

25 

2.5 Inhibition of Aspergillus Niger NRRL 326 by 

Lactobacillus rhamnosus VTI (0.1, 1.0 and 10%v/v) in 

mMRS broth 
 

   

 

26 

2.6 GAL/MEL genes expression of Sc require to utilize 

lactose in molasses (Domingues et al., 2010). 
a
GAL1 has 

both catabolic (galactokinase) and regulatory 

(sensor/inducer) functions. 
b
GAL5 is notspecific of the         

GAL regular, having a more generalized role in carbon 

metabolism 
 

   

 

 

 

 

32 

2.7 GAL/LAC genes expression of LAB requires utilizing 

lactose and galactose in molasses (Tsai and Lin., 2006) 
 

  

33 

2.8 SUC genes expression of Sc requires utilizing sucrose in 

sugar (molasses). 
 

   

34 

2.9 LRHM genes expression of LAB requires utilizing 

sucrose in sugar (molasses) 
 

   

35 

3.1 Medium cultivation for growing LAB, Sc and (LAB + 

Sc) in MRS and Potato Dextrose Broth (PDB) medium 

and molasses. 
 

   

 

41 

3.2 Standard calibration curve for biomass monitoring 
 

  55 

     



xiv 
 

3.3 Flow process to determine the level of inhibition growth 

of Aspergillus flavus CFFC F0070 
 

 

57 

4.1 Effect of OD600 through pH reduction maximum 

volumetric acidic   extracellular productivity and on 

molasses growth  medium in LAB 
 

   

 

75 

4.2 Effect of OD through pH reduction maximum volumetric    

acidic extracellular productivity and on molasses growth 

medium in Sc 
 

   

 

80 

4.3 Result for actual data based on predicted value of the 

effect of complex nutrient (molasses) towards value for 

final OD600 LAB 
 

   

 

82 

4.4 Result for actual data based on predicted value of the 

effect of complex nutrient (molasses) towards final 

OD600 Sc 
 

   

 

84 

4.5 Result for actual data based on predicted value for final 

OD600 mix culture during screening process  
 

   

91 

4.6 Substrate utilization by LAB coordinates with cell 

density 
         

   

       92 

4.7 Substrate utilization by Sc coordinated with cell density 
  

  93 

4.8 Substrate utilization by mix culture (LAB+Sc) 

coordinated with cell density during screening process 
 

   

95 

4.9 Substrate utilization by mix culture (LAB+Sc) after 

attenuation parameter’s range coordinates with cell 

density 
  

   

 

95 

4.10 Effect of OD600 through pH reduction maximum 

volumetric acidic extracellular productivity and on 

molasses growth medium in mix culture (process 

screening) 
 

   

 

 

100 

4.11 Effect of OD600 through pH reduction maximum 

volumetric acidic extracellular productivity and on 

molasses growth   medium in mix culture (after 

attenuation parameter’s range) 
 

   

 

 

100 

4.12 Inhibition of Aspergillus flavus CFFC F0070 by using 

single culture and mix culture of LAB and bakery make 

Sc  
 

   

 

103 

4.13 Optimization the level on inhibition of Aspergillus Flavus 

CFFC  F0070 by mix culture based on dilution factor 1 to 

102 
 

   

 

103 

4.14 Feed intake rate per hour for four male jamnapari for 

control experiment 

 

 

 
 

 

110 



xv 
 

4.15 Feed intake rate per hour for four male jamnapari for 

silage application  
 

 

110 

 

 

 

 



xvi 
 

 

 

 

 

LIST OF APENDICES 

 

 

 

 

 

 

APPENDIX TITLE               PAGE 

A Standard curve on single and mix culture 

lactobacillus rhamnosus NRRL B-442 and 

saccharomyces cerevisiae in molasses (for the first 

four screening) 
 

 

 

                   130 

B Calibration curve on single mix culture 

lactobacillus rhamnosus NRRL B-442 and 

saccharomyces cerevisiae in molasses (for the first 

four screening) 
 

 

 

                   134 

C Calculation for determination substrate and 

biomass concentration 
 

 

                   136 

D Picture of antifungal activity through Aspergillus 

flavus 
 

 

                   142 

E Picture during experiment on solid-state 

fermentation  
 

 

                   143 

F Calibration of glucose and sucrose concentration 
 

                   145 

G Peak for glucose and sucrose concentration during 

HPLC analysis 
 

 

                   146 

H Publication : The Potential Hazards of Aspergillus 

sp. In Foods and Feeds, and the Role of Biological 

Treatment: A Review 

149 



xvii 
 

 

 

 

 

LIST OF ABBREVIATIONS 

 

 

 

 

 
CO2 Carbon dioxide 

 
C.T Centrifuge tube 

 
H3BO3 Boric Acid 

 
H2SO4 Sulfuric Acid 

 
HCl Hydrochloric Acid 

 
LAB Lactobacillus Rhamnosus NRRL B-442 

 
MRS Mann Ranggosa Sharp 

 
MCB Master Cell Bank 

 
Mix Mix culture 

 
Mix (O) Mix culture after optimization 

 
NaCl Sodium Chloride 

 
NaOH Sodium Hydroxide 

 
NH3 Ammonia gas 

 
OD600 Optical density at wavelength 600 nm 

 
Opt Optimization 

 
O2 Oxygen 

 
  

 

 



xviii 

 

 

 

 

 

LIST OF SYMBOLS 

 

 

 

 

[B] Biomass concentration 
 

°C Temperature unit, Degree Celsius 
 

dN / dt Differential number of cell N at certain time, t 
 

dX / dt Differential concentration X, at certain time, t 
 

g Weight unit (gram) 
 

l Volume unit (liter) 
 

g/l Concentration unit (gram per liter) 
 

ml Volume unit (milliliter) 
 

N Number of cell 
 

N0 Number of cell at, t=0 
 

[S] Substrate concentration 
 

t Time (h) 
 

t0 Starter time t=0 
 

td Doubling time 

µ Specific growth rate 
 

X Cell concentration 
 

X0 Cell concentration at, t=0 
 

∫ Integration 
 

% Percentage 
 

% v/w Percent volume per total weight 
 

% w/v Percent weight per total volume 
 

 

 



xix 
 

 

 

 

 

LIST OF EQUATION 

 

 

 

 

EQUATION NO.                         TITLE PAGE 

3.1 Dry weight substrate / cell 
 

44 

3.2 Substrate / Biomass concentration 
 

44 

3.3 Derivative extracellular product 
 

51 

3.4 Number of cell / Time interval (h) 
 

52 

3.5 Differential Number of cell / Time =     

interval (h) 
 

 

52 

3.6 Specific Growth rate, (µ) 
 

52 

3.7 Number cell times specific growth rate (µN) 
 

52 

3.8 Sorting µN 
 

53 

3.9 Integration specific growth rate (µ), with  

number of cell (N)  
 

 

53 

3.10 First derivative number of cell, (ln N) 
 

53 

3.11 First derivative number of cell, (ln N) at t=0 
 

53 

3.12 Final equation number of cell (N) 
 

54 

3.13 Sorting equation N=N0, at point doubling time  

(t= td) 
 

 

54 

3.14 Specific growth rate (µ), at (t=td) 
 

54 

3.15 Derived specific growth rate (µ),  based on cell  

concentration (X) 
 

 

55 

3.16 Derived specific growth rate (µ),  based on cell  

concentration (X), at (t=t1) 
 

 

55 

3.17 Derived specific growth rate (µ),  based on cell  

concentration (X), at (t=t2) 
 

 

55 

3.18 Derived specific growth rate (µ) based on different 

cell concentration (X) in different time (t) 
 

 

55 

3.19 Final equation of specific growth rate (µ) different 

cell concentration (X) in different time (t) 

 

56 



xx 
 

 
3.20 Percent of Nitrogen (N, %) 

 
60 

3.21 Moisture content (%) 
 

61 

3.22 Percent of Ash (%) 
 

62 

3.23 Crude fiber content (%) 
 

64 

3.24 Ash (%) 
 

64 

3.25 Total Carbohydrate  
 

65 

3.26 Fat content, (%) 
 

66 

 



1 

 

 

 

 

 

CHAPTER 1 

 

 

 

 

INTRODUCTION 

 

 

 

 

1.1 Research Background 

 

 

 Use of microorganism in animal feed industries is mainly to solve feed poisoning 

lead to disease of livestock. This study presents the usage of mix culture of Lactobacillus 

rhamnosus NRRL B-442 (LAB) and Sacchromyces cerevisiae (Sc) with regard to increase 

the yield productivity of culturing process in complex carbon sources and to apply 

probiotic technology towards animal feed production. LAB plays a role for its broad 

spectrum effectiveness on anti-fungal activity. It is potentially inhibits 73% of Aspergillus 

s.p. group at 37 °C (Munoz et al., 2010). This study also represents an increasing of the 

effectiveness of Sc towards antifungal activity which works as a growth promoter to 

increase the yield of productivity.  Using Sc as an additional inoculation in animal feed is 

safe and potentially degrading aflatoxin producer, Aspergillus flavus as reported in 

(Kusumaningtyas et al., 2006). Sc genome which encodes a flo has been commonly 

studied as a single-cell organism, living freely in suspension protein cell walls which 

reveal the presence of up to 20 protein bands with molecular masses in the range between 

60-220 kDa.   
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This research proposes the kinetic parameter on specific growth rate and doubling 

time through the mix culture (LAB + Sc) to obtain efficiency and stability of the optimal 

growth for both microorganisms in complex nutrient and maximize the nutrient utilization 

from cane molasses.  

 

 

 Novel formulation is proposed to apply an aerobic fermentation through silage 

fermentation process in the production of animal feed by using mix culture as inoculants 

during the initial process. Then it will follow with anaerobic fermentation which reducing 

the fermentation period to fourteen days to ensure the nutrient and energy level (MJ/kg) 

achieve the optimal value required by ruminant. This formulation is based on aerobic 

growth during the initial process could increase the number of LAB and Sc. High level of 

oxygen is necessary for respiration due to the growth of mix culture activity, thus releasing 

of carbon dioxide (CO2) and Adenine Triphosphate (ATP). Continuous low oxygen level 

in anaerobic condition may catalyze the mix culture to secrete metabolites which can 

utilize the substrate to optimize the nutrient and energy level. The purpose of the study is 

also to optimize the crude fiber percentage while increasing the silage acidic level which 

benefits the feed intake activity on ruminant.  

 

 

 

 

1.2  Problem Statement 

 

 

Mycotoxin presence of inhibition is one of the problems in the feed industry around 

the world.  Previous publication estimated that up to 25 % of the worlds crops are 

contaminated with mycotoxin (Chuckwuka et al., 2010).  Mycotoxin can inhibit the entire 

activity, including the purchase of raw materials such grain buyers, import and export 

materials, feed and food processing, users of the commodities such as livestock, poultry 

and dairy production, consumers and national government (Chuckwuka et al., 2010).  

Mycotoxin can affect considerable economic particulars, not only the feedstuffs, but also 

for intermediaries.  Despite the economic importance, mycotoxin would cause problems to 
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the presence of economic development efforts on a larger scale.  Aflatoxin one types of the 

mycotoxin can cause illness or death when it contaminates feed or food (CAST 2003; 

Kusumaningtyas et al., 2006).  Alfatoxicosis secreted from aflatoxin is related to anorexia, 

which can cause reduction of weight.  Other among reasons arising from alfatoxicosis are 

poor feed utilization, hemorrhage and susceptibility to environmental and microbial stress 

(Navid and Aidin, 2011).  

 

 

 Chemical supplementary is a source of protein fed to cattle as supplementary 

formulation in commercial application.  For example, urea is a source of non-protein 

nitrogen (NPN) which is fed to cattle.  Farmers use urea in order to save cost. However, 

excessive use of urea may result in the presence of excess ammonia poisoning in the 

circulatory system.  Urea is converted to ammonia after entering the rumen.  This ammonia 

can be used by bacteria for digestive process to produce energy which can generate 

proteins, but may enter the bloodstream.  Excess ammonia will enter the circulatory system 

which can cause toxicity to cattle.  The capacity of urea which enters to the bloodstream 

goes through the assimilation process in the liver before being removed. Excessive urea 

consumption in cattle can cause ammonia toxicity with death resulting in less than 30 

minutes (Sewell, 1993).  

 

 

 Difficulty of nutrient utilization through molasses medium of single culture LAB 

and Sc will reduce the yield productivity of cell because lack of complex carbon sources 

utilization such as molasses.  Unfortunately, it does also will reduce the number of binding 

agent through inhibition mycelium growth.  This study proposes the use of mix culture 

LAB + Sc through complex carbon sources such as molasses to increase the nutrient 

utilization of molasses compare with single culture through growth kinetic study to 

increase the biomass yield.  The application of the culture through anti-fungal 

susceptibility technique of Aspergillus flavus wills also investigate to monitor the 

improvement of binding agent for mycelium inhibition growth for mix culture (LAB+Sc) 

compared with single culture.  The processing of animal feed, proposed to use mix culture 

for silage inoculants to improve the energy intake compared with the others feed through 



4 

percent feeding intake rate per hour of male goat jamnapari  to reduce the wastage of non-

intake feed. 

 

 

 

 

1.3 Objectives of Study 

 

 

i. To determine efficacy growth rate with maximum yield of microbial activity by 

comparing single culture and mix culture strain of Lactobacillus rhamnosus NRRL 

B-442 and commercial Saccharomyces cerevisiae into complex sugar molasses. 

 

 

ii. To improve the inhibition of indigenous Aflatoxin-producing Aspergillus flavus 

growth using mix culture (Lactobacillus rhamnosus NRRL B-442 + 

Saccharomyces cerevisiae). 

 

 

iii. To improve feed intake activity of Jamnapari by using mix culture after conducting 

solid-state fermentation on hay (silage) 

 

 

1.3.1 Scopes of Study 

 

 

i. Screen and attenuation the range parameter of the growth rate of microbes using 

integration method with different ratios of molasses: medium namely mixed 

cultures (Saccharomyces cerevisiae and Lactobacillus rhamnosus NRRL B-442) 

using Potato Dextrose Broth and Man Rogosa Shrape broth, respectively as starter 

culture.   
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