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Running title: Prebiotics and chicken meat quality 20 

Antibiotics have revolutionized the intensive poultry production system as a feed additive by 21 

promoting growth, production and meat quality through improving gut health and reduction 22 

of sub-clinical infections during last five decades. However, currently, the usage of 23 

antibiotics in poultry production is under severe scientific and public scrutiny, because 24 

antibiotic growth promoter (AGP) has been linked to the possible development of antibiotic-25 

resistant pathogens, which may pose a threat to human health. After European Union ban on 26 

in feed antibiotics as growth promoter in poultry, since 2006, prebiotics offer a potential 27 

substitute to in feed antibiotics. In this effort, the objective of this present study was to 28 

investigate the potentiality of prebiotics (mannan oligosaccharides-MOS and fructo-29 

oligosaccharides-FOS) in replacement of antibiotic growth promoter and their relationship 30 

with physio-biochemical indices, antioxidant and oxidative stability and carcass traits of 31 

broiler chickens meat.  240 day-old broiler chicks (1 d) of uniform body weight were divided 32 
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into 30 replicate groups having 8 birds in each.  Six corn based dietary treatments were 33 

formulated viz. T1 (control diet), T2 (T1 + Bacitracin methylene di-salicylate @ 20 mg/kg 34 

diet), T3 (T1 + 0.1% MOS), T4 (T1 + 0.2% MOS), T5 (T1 + 0.1% FOS), and T6 (T1 + 0.2% 35 

FOS). Significant (P<0.05) increase in cut up part yields (%) and reduction in cholesterol and 36 

fat content in T4 (0.2 % MOS) group. The water holding capacity (WHC) and extract release 37 

volume (ERV) were increase (P<0.05) in 0.1 or 0.2 % MOS supplemented group. DPPH (1, 38 

1-diphenyl-2-picrylhydrazy) was higher (P<0.05) and lipid oxidation (free fatty acid and thio-39 

barbituric acid reactive substances) was lower (P<0.05) in T4 group. The standard plate count 40 

(SPC), staphylococcus and coliform counts were decreased (P<0.05) in T3 or T4 group. Thus, 41 

it can be concluded that mannan oligosaccharides (MOS) may be incorporated at 0.2% level 42 

in diet for improved physio-biochemical indices, antioxidant and oxidative stability and 43 

carcass characteristics of broiler chickens meat and it may be suitable replacer of antibiotic 44 

growth promoter.  45 

Keywords: lipid oxidation, mannan oligosaccharide, antioxidant activity, fructo 46 

oligosaccharide, broiler meat 47 

1. Introduction 48 

In poultry production, 70-75% of production cost is constituted by feed cost which is 49 

increasing constantly with time. There can be considerable reduction of feed cost if it is 50 

formulated with precise supply of nutrients. The use of antibiotics growth promoters (AGPs) 51 

as feed additives in intensive poultry production system have resulted in significant 52 

improvement of growth and feed efficiency of birds by improving gut health and reducing 53 

sub-clinical infections. Antibiotics prevent the thickening of intestine ensuring better nutrient 54 

absorption as well as spare the critical nutrients by reducing the competition between host 55 

and microbes. Currently, majority of the scientific community as well as public is highly 56 

cynical about the application of AGPs in poultry feed at sub-therapeutic doses, because the 57 



AGPs have been strongly linked to the possible development of antibiotic-resistant 58 

pathogens, which may pose a threat to human health1. Microbial meat quality is another 59 

important issue that has to be considered very seriously as the entero-pathogens like E. coli 60 

and staphylococci possess public health hazard and food borne intoxication2. World health 61 

organization (WHO) reported that about 76 million cases of food-borne illness occur in each 62 

year, resulting in an estimated 3, 25,000 hospitalizations and 5000 deaths. Despite the efforts, 63 

the incidence of human infections from entero-pathogens such as Salmonella, E. coli and 64 

Campylobacter have increased over the past 30 years. Contamination of poultry meat and by 65 

products occurs as a result of exposure of the animal carcass to gut pathogens during or after 66 

slaughter3. 67 

Natural feed additives, such as ‘prebiotics’ have a potential to reduce enteric pathogen load in 68 

poultry and the subsequent contamination of poultry products4. Prebiotics are defined as non-69 

digestible ingredients which selectively stimulate the growth and/or the activity of a limited 70 

number of beneficial intestinal bacteria5. A number of studies have supported the beneficial 71 

effects of using prebiotics in improving the animal health and production 6, 7. However, the 72 

evaluation of beneficial effects of these feed additives must not be limited to growth 73 

performance only, but should also include the quality and safety aspects of meat. A number 74 

of research results are available on this subject, but there is no consensus between these 75 

results. Some researchers deliberate that feeding of prebiotics have been useful to improve 76 

the meat and carcass quality8, whereas, others have refuted such results9.  77 

Thus, the objective of this experiment was to investigate the effect prebiotics (mannan 78 

oligosaccharides-MOS and fructo-oligosaccharides-FOS) in replacement of antibiotic growth 79 

promoter and their relationship with physio-biochemical indices, antioxidant and oxidative 80 

stability and carcass characteristics of broiler chickens meat.  81 

2. Material and methods 82 



2.1. Ethical Approval  83 

All the procedures and protocols followed in the study were performed as per the guidelines 84 

of the Institute Animal Ethics Committee (IAEC) and CPCSEA-17 approval (No. 85 

CARI/IAEC/ 17/11)’ which has been established under the ‘Prevention of Cruelty to Animals 86 

Act 1960’ of Indian Penal Code. 87 

2.2. Experimental population  88 

A total of 240 day-old straight-run (sex ratio ≈ 1) commercial broiler chicken of uniform 89 

body weight were used in this study. The birds were divided randomly into 30 replicate 90 

groups having 8 birds in each with equal number of males and females, distinguished by vent 91 

sexing method. The birds were reared under uniform standard managemental conditions in 92 

electrically heated battery brooders (12 ft2 for 8 birds i.e., 1.5 ft2 per bird) and birds were 93 

vaccinated following the routine vaccination schedule of our experimental farm. The birds 94 

were provided 24 h light for first three days followed by a decrease of 1 h per day till it 95 

reached 18 h light period which was continued till the end of trial. The initial cage 96 

temperature was 95 °F which was reduced by 5 °F every week to provide thermo-comfort 97 

environment to the birds. 98 

2.3. Experimental diets  99 

Six iso-caloric and iso-nitrogenous corn-soya based dietary treatments were formulated viz. 100 

T1 (control diet), T2 (T1 + Bacitracin methylene di-salicylate @ 20 mg/kg diet), T3 (T1 + 0.1% 101 

MOS), T4 (T1 + 0.2% MOS), T5 (T1 + 0.1% FOS), and T6 (T1 + 0.2% FOS). Each of the 102 

treatment was assigned five replicate groups of birds. The birds were provided ad libitum 103 

respective feed and fresh water throughout the feeding trial of 42 days. 104 

2.4. Carcass characteristics 105 

At the end of 42 days experimental period 15 birds from each treatment (three birds per 106 

replicate group) were electrically stunned (200V applied for 3s) and slaughtered by 107 



exsanguination after 12 h of fasting with ad libitum drinking water. The carcass 108 

characteristics, cut up parts, and relative weight of organs (spleen, heart, liver, bursa of 109 

Fabricius and thymus) were determined. 110 

2.5. Collection of sample 111 

The breast and thigh meat samples were collected individually from each slaughtered bird for 112 

the study of physio-biochemical, oxidative stability, and microbial characteristics.  113 

2.6. Physio-biochemical indices  114 

Fat content (percentage, dry basis) of meat was determined by refluxing 2 g dried meat 115 

sample in 150 ml petroleum ether in Soxhlet extraction apparatus for 6 h at 60 °C10. For 116 

cholesterol estimation about 1 g meat sample was extracted in 15 ml chloroform methanol 117 

mixture (2:1) and the concentration of cholesterol in the extract was determined by 118 

spectrophotometer at wavelength of 560 nm11. The pH of meat was measured with the help of 119 

digital pH meter by blending 5 g meat sample with 25 ml distilled water for two minutes 12. 120 

For the estimation of purge loss/drip loss, the frozen meat samples were weighed and 121 

recorded as the initial weight (W1). The weighed samples were placed into polyethylene 122 

bags, labelled, and stored hanging at 40 C for 24 h. The meat samples were weighed again and 123 

final weight (W2) was recorded. Drip loss was calculated as shown in the equation below: 124 

Drip loss (%) = [(W1- W2) / W1] x100. 125 

To determine the extract release volume (ERV) of meat samples, 15 g samples were blended 126 

with 60 ml phosphate buffer solution (0.05 M & pH 5.8) for two minutes and the homogenate 127 

was filtered through Whatman filter paper No. 1 for a fixed time period of 15 minutes to the 128 

filtrate measured as ERV13. Water holding capacity (WHC) of meat samples was determined 129 

by mixing 10 g minced meat sample in 15 ml of 0.6 M NaCl for 2 minutes followed by 130 

refrigerated (4 °C) holding for 15 minutes. The slurry is then shaken, centrifuged at 5000 131 

RPM for 15 minutes, the supernatant fluid was decanted and measured14.  132 



WHC (%) = [(vol. of NaCl added – vol. of supernatant) / weight of sample] x100. 133 

2.7. Lipid peroxidation parameters 134 

Thio-barbituric acid reactive substance (TBARS) value: About 5 g meat sample was 135 

extracted in 12.5 ml 20% TCA (made in 2 M orthophosphoric acid) solution for 2 minutes 136 

and the slurry was mixed with 12.5 ml cold distilled water followed by filtration through 137 

Whatman paper No. 1. Then 3 ml of filtrate was mixed with 3 ml of TBA reagent (0.005 M), 138 

mixture was kept in dark cabinet for 16 h and absorbance (O.D) was measured by 139 

spectrophotometer (UV/VIS, Varian) at fixed wavelength of 532 nm against the blank made 140 

by mixing of 3 ml of 10% TCA and 3 ml of TBA reagent15. TBARS value was calculated as 141 

mg malonaldehyde (MDA) per Kg of sample by multiplying O.D value with K-factor of 5.2.  142 

Free fatty acid value and Peroxide value: About 5 g meat sample was blended with 30 ml 143 

chloroform for 2 minutes in presence of anhydrous sodium sulphate powder followed by 144 

filtration into conical flask through No. 1 Whatman paper16. For free fatty acid value about 2-145 

3 drops of 0.2% phenolphthalein indicator was added to the chloroform extract followed by 146 

titration with 0.1 N alcoholic potassium hydroxide to get the pink colour end point. For 147 

peroxide value 30 ml of glacial acetic was added to 25 ml of chloroform extract, then 2 ml 148 

potassium iodide solution was added, and the mixture was allowed to stand for 2 minutes 149 

with occasional shaking. Then, 100 ml distilled water and 2 ml fresh 1% starch solution were 150 

added to the mixture following titration with 0.1 N sodium thiosulphate till the end point was 151 

reached (non-aqueous layer turned colourless). The calculations were made as follows: 152 

Free fatty acid (%) = [(0.1 x vol. of KOH consumed x 0.282) / sample weight] x100. 153 

Peroxide value (meq/kg) = [(0.1 x vol. of sodium thiosulphate consumed) / sample 154 

weight] x1000. 155 

2.8. Antioxidant parameters 156 



About 5 g meat sample was triturated in 20 ml ethanol for 2 minutes followed by filteration 157 

through Whatman paper No. 42. For ABTS+ (2, 2-azinobis-3-ethylbenzothiazoline-6- 158 

sulfonic acid) assay 2 ml of ABTS working solution (7 mM) was added to 1 ml filtrate and 159 

absorbency was measured by spectrophotometer (UV/VIS, Varian) at fixed wavelength of 160 

734 nm after 20 minutes (At20)
17. For DDPH (1, 1-diphenyl-2- picrylhydrazyl) assay 1 ml 161 

filtrate was mixed with 1 ml 0.1 M Tris-HCl buffer (pH 7.4) and 1 ml DPPH reagent (250 162 

M). The absorbency was measured immediately (At0) and after 20 minutes (At20) by 163 

spectrophotometer (UV/VIS, Varian) at fixed wavelength of 517 nm18. The calculations were 164 

made as follows:  165 

ABTS activity (% inhibition) = [(0.7 – At20) / 0.7] x100. 166 

DPPH activity (% inhibition) = 100 - (At20/ At0) x100. 167 

2.9. Estimation of microbial count 168 

The microbial load of the meat samples were estimated in terms of specific plate count 169 

(SPC), coliform count, and staphylococcus count. About 1 g sample was homogenized with 170 

10 ml of 0.1% peptone water (Hi-media) with the aid of sterile pestle and mortar under 171 

aseptic condition to give a 10:1 initial dilution. The homogenate was used for the preparation 172 

of tenfold serial dilution up to 106:1 with 0.1% peptone water in sterile test tubes. One ml 173 

aliquot of each dilution was placed in identified sterile petridishes aseptically. About 12-15 174 

ml of sterile molten and cooled (45°C) specified agar (Himedia) was poured on each petridish 175 

and mixed gently. After setting, the plates were incubated at 37°C for 48 hours and colonies 176 

were counted using a Quebec colony counter. The counts were multiplied by the respective 177 

dilution and calculated per gram of sample as log10 cfu. 178 

2.10. Statistical Analysis 179 

For the data analysis each bird was taken as an experimental unit. The data were analysed by 180 

one way ANOVA using the General Linear Model procedure (IBM SPSS softeware-20). The 181 



Tukey post-hoc analysis was done to test the significant mean differences between the 182 

treatment groups with significance level defined at P<0.05. 183 

3. Results  184 

3.1. Carcass traits 185 

The effect of prebiotics on carcass characteristics and cut-up parts are presented in table-1 186 

and 2. No significant (P>0.05) difference was observed in dressed and eviscerated yields, 187 

whereas, significantly (P<0.05) higher thigh, breast, back, and drumstick weights (% of live 188 

weight) were observed in T4 (0.2% MOS) group followed by statistically similar T3 (0.1% 189 

MOS) compared to control, antibiotic, and other prebiotic supplemented groups (table 2). No 190 

significant (P>0.05) differences were observed in neck, wing, and organ (heart, liver and 191 

gizzard) weights among the dietary supplemented groups.  192 

3.2. Physico-biochemical indices 193 

The results of various physico-biochemical parameters as affected by feeding of prebiotics in 194 

diet to broiler chicken are shown in table 3. The cholesterol and fat content of the meat were 195 

significantly (P<0.05) lower in birds fed 0.2% MOS (T4 group) which was statistically 196 

similar to other MOS and FOS supplemented birds. The cholesterol and fat content of meat 197 

was higher in birds fed control diet (T1 group) or BMD supplemented diet (T2 group) which 198 

was statistically similar to T3, T5, and T6 groups. The pH and drip loss (%) of chicken meat 199 

were not significantly (P>0.05) influenced by dietary treatments. Significantly higher 200 

(P<0.05) WHC and ERV of chicken meat was observed in birds fed 0.2% MOS (T4 group) or 201 

0.1% MOS (T3 group) which were statistically similar to WHC and ERV of meat from FOS 202 

fed birds (T5 and T6 groups). The meat from birds fed control diet (T1 group) or BMD 203 

supplemented diet (T2 diet) revealed lower WHC and ERV values which did not differ 204 

significantly from FOS supplemented birds.  205 

3.3. Lipid oxidation parameters  206 



The lipid peroxidation parameters are given in table 4. The TBARS and free fatty acid (FFA) 207 

values revealed significant (P<0.05) differences among the dietary treatments. The TBARS 208 

and FFA values of broiler chicken meat were lower in birds fed 0.2% MOS (T4 group) which 209 

did not differ significantly from other MOS, FOS, and BMD supplemented birds. The higher 210 

values were observed in control diet fed birds which were statistically to 0.1% MOS, BMD, 211 

and FOS supplemented birds. The peroxide values of chicken meat did not show any 212 

significant dietary effect. 213 

3.4. Antioxidant Parameters  214 

The results of antioxidant parameters affected by prebiotic supplementation in broiler chicken 215 

are given in table 5. No significant differences were observed in ABTS values of breast and 216 

thigh meat among the dietary treatments. However, DPPH values of chicken breast and thigh 217 

meat were significantly (P<0.05) higher in birds fed 0.2% MOS (T4 group) compared to 218 

control and BMD supplemented birds. But other MOS and FOS supplemented birds resulted 219 

in DPPH values similar to that of T4 group birds. 220 

3.5. Microbial quality 221 

The results of microbial load of chicken meat as influenced by prebiotic supplementation are 222 

given in Table 6. Significant reduction in SPC, coliform, and staphylococcus counts were 223 

observed in meat of birds supplemented with 0.2% MOS (T4) and 0.1% MOS (T3) compared 224 

to control diet and antibiotic fed birds. The MOS and FOS supplemented birds did not differ 225 

significantly from each other. 226 

4. Discussion  227 

4.1. Carcass traits 228 

Similar to the results of present study, Saleh et al.19 reported that carcass and cut-up parts 229 

yields were significantly higher in chicken fed prebiotic containing diet. However, in contrast 230 

to the present study Hidalgo et al.20 reported no significant differences in breast, thigh, and 231 



carcass yields after dietary inclusion of prebiotics. Whereas, Pelicano et al. 7 observed no 232 

significant effect of prebiotics on the cut-up parts of chicken carcass. Therefore, based on the 233 

results of present study it can be assumed that the application of prebiotics has a positive 234 

effect on muscle weight.  235 

4.2. Physico-biochemical indices 236 

The results of the present study are in line with the findings of Pilarski et al.21, who reported 237 

that prebiotics caused a decrease in meat cholesterol concentration in comparison to the 238 

control and antibiotic treated group. In contrast, Salma et al.22 reported that no significant 239 

difference was observed in cholesterol concentration after dietary inclusion of prebiotics. The 240 

results of the present study were in accordance with the findings of Khaksefidi and Rahimi23, 241 

who observed that fat % of breast meat, was significantly lower in prebiotic supplemented 242 

chicken. 243 

In the present study, the pH values were within the normal range and independent of dietary 244 

prebiotic supplementation. Similar to the results of the present study Mir et al.3  did not find 245 

any significant effect of dietary prebiotic supplementation on the pH values of chicken meat. 246 

However, Mir et al.12 confirms that the meat quality is influenced by pH changes which 247 

occurr during rigor mortis. Generally meat with high pH has high WHC, although the present 248 

study does not support this correlation. The results of present study are in line with Habibi-249 

Najafi et al.24, who reported that dietary supplementation of prebiotic increased the WHC of 250 

meat. On the other hand, Pelicano et al.25 reported that dietary inclusion of prebiotic has no 251 

significant effect on WHC of meat during storage condition. It is remarkable to note that 252 

water loss reduces meat nutritional value because some nutrients may be lost in exudate 253 

resulting in meat becoming less tender and bad in flavour. Regarding ERV values in broiler 254 

chicken after the dietary inclusion of FOS and MOS, no such reports are available for 255 

comparing the results of this study. 256 



4.3. Lipid oxidation parameters  257 

The results of present study showed that prebiotic could inhibit both thigh and breast muscle 258 

lipid oxidation (MDA production) in broiler chicken, therefore protecting the peroxidation of 259 

labile PUFA enriched meat. The reduced shelf-life of meat occurs due to progressive 260 

oxidation and enzymatic hydrolysis of unsaturated fatty acid 26 FFA value is the measure of 261 

hydrolytic rancidity due to lipolytic enzyme activity of microbial and muscle origin resulting 262 

in accumulation of FFA which might impart undesirable flavour in foods27. The peroxide 263 

value test involves the measurement of peroxide and hydro peroxide formed during initial 264 

stage of lipid oxidation12. However, in contrast to the results of present study Konca et al.28 265 

reported that after the dietary inclusion of prebiotics, TBARS values were significantly 266 

increased. Furthermore, Ali29 reported that dietary inclusion of prebiotics has no pivotal role 267 

in changing the TBARS activities in fresh as well as stored meat. 268 

4.4. Antioxidant Parameters  269 

The natural dietary antioxidant compounds of plant origin react with lipids and hydroxyl 270 

radicals and result into stable product. Simitzis et al.30 reported that following absorption 271 

prebiotics have shown significant antioxidant activity in poultry meat after entering the 272 

systemic circulation. The lipid and cholesterol oxidation of broiler chicken meat was 273 

significantly reduced by dietary prebiotic supplementation in broiler chicken31. Inclusion of 274 

prebiotics in turkey diet increased the oxidation stability and retention of alpha tocopherol in 275 

the long term stored frozen turkey meat32. It is still unclear whether the dietary antioxidants 276 

consumed can be incorporated into fatty tissues in the same form as when the fat is stabilized 277 

in-vitro
33. However in the present study, free radical inhibition percentage of thigh and breast 278 

meat of chicken fed 0.2% MOS was significantly greater than that of chicken fed control and 279 

antibiotic supplemented diet. These results indicate that antioxidant compounds from 280 

prebiotic prevented thigh and breast meat from oxidation. 281 



4.5. Microbial quality 282 

According to the hypothesis proposed by Chaeveerach et al.34, the reduction in microbial load 283 

was due to production of different antimicrobial components by prebiotic which result in 284 

exclusion of common entero-pathogens and food spoilage organisms of broiler chicken. 285 

Though, the exact mechanism by which prebiotics might exert anti-microbial effects in 286 

broiler chicken meat remains unclear. Some of the proposed modes of actions are; 287 

maintaining a healthy balance of gut microflora, competitive exclusion and inhibition of 288 

microbial growth by lactic acid producing bacteria favoured by dietary prebiotics, enhancing 289 

gut immunity and integrity, improving digestive enzyme activities, digestion and neutralizing 290 

enterotoxins, etc.35.  291 

Conclusion 292 

The results reported in this work indicate that 0.2% mannan oligosaccharides (MOS) could be 293 

used as natural growth promoter (NGP) to replace the antibiotic growth promoter (AGP) in 294 

improving the physio-biochemical, oxidative stability, and microbiological quality of broiler 295 

chicken meat. Subsequent the appropriate guidelines and protocols will ensure eventually 296 

limited the use of feed antibiotic for poultry production and the induction of NGP in animal 297 

derived food products i.e., meat which will reduce the risk to the public. This NGP could be 298 

popularized among the farmers as a feed additive in poultry diets for production of safe, 299 

clean, and green poultry meat for human consumption.   300 
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Table 1. Effects of dietary inclusion of prebiotics on carcass characteristics and organ weight (% of 

live weight) in broiler chickens (n = 15) 

Group Dietary treatments Dressing 
yield  

Eviscerated 
yield  

Heart  Liver  Gizzard 

T1 Control diet 71.34 65.45 0.50 2.25 2.02 

T2 T1+ BMD@20 mg 70.23 65.74 0.49 2.17 1.95 

T3 T1+ 0.1% MOS 72.34 67.82 0.54 2.32 2.08 

T4 T1+ 0.2% MOS 72.24 65.66 0.55 2.26 2.01 

T5 T1+ 0.1% FOS 71.32 65.68 0.53 2.23 1.95 

T6 T1+ 0.1% FOS 71.16 65.56 0.51 2.21 1.98 

SEM - 3.25 2.32 0.001 0.002 0.002 

P-value - NS NS NS NS NS 

Mean values bearing the same superscript in a column did not differ significantly (P < 0.05). 
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Table 2. Effects of dietary inclusion of prebiotics on cut up parts (% of live weight) in broiler 

chickens (n = 15) 

Group Dietary treatments Thigh Breast Back Wings Neck Drumstick 

T1 Control diet 9.82a 16.54a 17.44a 7.94 4.62 10.10ab 

T2 T1+ BMD@20 mg 9.67a 16.30a 17.38a 7.89 4.55 09.94a 

T3 T1+ 0.1% MOS 10.04b 17.45ab 18.20b 8.07 4.70 10.84b 

T4 T1+ 0.2% MOS 10.45b 18.50b 18.24b 8.04 4.64 10.60b 

T5 T1+ 0.1% FOS 9.91a 17.10ab 18.13b 8.03 4.59 10.34ab 

T6 T1+ 0.1% FOS 9.99a 16.95a 18.05b 7.99 4.50 10.21ab 

SEM - 0.37 0.56 0.42 0.95 0.24 0.48 

P-value - <0.05 <0.05 <0.05 NS NS  <0.05 

Mean values bearing the same superscript in a column did not differ significantly (P < 0.05). 
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Table 3. Effects of dietary inclusion of prebiotics on physio- biochemical characteristics of meat in 

broiler chickens (n = 15) 

Group Dietary treatments pH WHC#  

(%) 

Drip Loss 

(%) 

Cholesterol 

(mg/dl) 

Fat 

(%) 

ERV$ 

(mL) 

T1 Control diet 5.55 43.14a 2.60 55.08b 3.62b 13.05a 

T2 T1+ BMD*@20 mg/kg 5.56 43.32a 2.52 55.01b 3.55b 13.24a 

T3 T1+ 0.1% MOS** 5.59 46.53b 2.39 52.10ab 3.25ab 15.85b 

T4 T1+ 0.2% MOS** 5.57 47.17b 2.45 49.08a 2.78a 16.08b 

T5 T1+ 0.1% FOS*** 5.60 44.84ab 2.39 53.32ab 3.26ab 14.37ab 

T6 T1+ 0.1% FOS*** 5.58 44.92ab 2.47 52.76ab 3.30ab 14.44ab 

SEM - 0.07 4.15 0.05 3.16 0.45 1.67 

P-value - NS <0.05 NS <0.05 <0.05 <0.05 

Mean values bearing the same superscript in a column did not differ significantly (P < 0.05) 

#WHC= Water holding capacity ; $ERV=Extract release volume 
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Table 4. Effects of dietary inclusion of prebiotics on lipid oxidation parameter of fresh meat in 

broiler chickens (n = 15) 

Group Dietary treatments TBARS* Value 
(mg MDA**/kg) 

Free Fatty Acid 
(%) 

Peroxide Value 
(meq/kg) 

Breast Thigh Breast Thigh Breast Thigh 

T1 Control diet 0.21b 0.16b 0.006b 0.008b 1.42 1.29 

T2 T1+ BMD@20 mg/kg 0.19ab 0.14ab 0.005ab 0.006ab 1.42 1.30 

T3 T1+ 0.1% MOS 0.18ab 0.13ab 0.004ab 0.006ab 1.31 1.28 

T4 T1+ 0.2% MOS 0.16a 0.11a 0.003a 0.004a 1.32 1.26 

T5 T1+ 0.1% FOS 0.18ab 0.14 ab 0.005ab 0.007b 1.32 1.27 

T6 T1+ 0.1% FOS 0.19ab 0.13ab 0.004ab 0.006ab 1.30 1.25 

SEM - 0.02 0.03 0.002 0.03 0.39 0.57 

P-value - <0.05 <0.05 <0.05 <0.05 NS NS 

Mean values bearing the same superscript in a column did not differ significantly (P < 0.05). 

*TBRS=2-Thiobarbituric acid reacting substances;   MDA** = Malondialdehyde 
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Table 5. Effects of dietary supplementation of prebiotics on anti-oxidant parameters of fresh meat 

in broiler chickens (n = 15) 

Group Dietary treatments *ABTS+ (% inhibition) **DPPH (% inhibition) 

Breast Thigh Breast Thigh 

T1 Control diet 87.24 79.77 20.55a 13.96a  

T2 T1+ BMD@20 mg/kg 86.38 69.05 20.43a 13.24a 

T3 T1+ 0.1% MOS 87.95 89.05 22.54ab 14.78ab 

T4 T1+ 0.2% MOS 87.38 79.81 24.33b 16.69b 

T5 T1+ 0.1% FOS 87.19 69.57 22.18ab 14.50ab 

T6 T1+ 0.1% FOS 86. 67 69.05 22.32ab 14.20ab 

SEM - 6.26 5.43 3.89 2.11 

P-value  NS NS <0.05 <0.05 

Mean values bearing the same superscript in a column did not differ significantly (P < 0.05). 

ABTS + =2,2azino-bis -3-ethyl benzothiazoline-6-sulfonic acid;    DPPH =2, 2-diphenyl-1-
picrylhydrazyl 
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Table 6. Effects of dietary inclusion of prebiotics on microbiological load of fresh and refrigerated 

(14 d) meat in broiler chickens (n = 15) 

Group Dietary treatments Microbial load (0d) 
(log10cfu/g) 

Microbial load (14d) 
(log10cfu/g) 

SPC* Coli* Stph* SPC* Coli* Stph* 

T1 Control diet 2.77b 1.85b 2.02b 3.61b 2.36b 2.11b 

T2 T1+ BMD@20 mg/kg 2.50b 1.25ab 1.32ab 3.28ab 2.18ab 1.64b 

T3 T1+ 0.1% MOS 2.01a 1.05a 1.19a 3.02a 1.99a 1.33a 

T4 T1+ 0.2% MOS 2.32a 1.11a 1.24a 3.05a 2.06a 1.34a 

T5 T1+ 0.1% FOS 2.36ab 1.10a 1.29ab 3.15ab 2.10a 1.38a 

T6 T1+ 0.1% FOS 2.01a 1.10a 1.24a 3.32ab 2.16ab 1.40a 

SEM - 0.03 0.04 0.09 0.06 0.03 0.05 

P-value - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Mean values bearing the same superscript in a column did not differ significantly (P < 0.05). 

*SPC= Standard plate count; *Coli= Coliform; *Stph= Staphylococcus aureus 


