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Abstract 
The present study was conducted to evaluate effect of supplementation of peppermint essential oil and 

organic acids on performance and gut health of broilers. The present research work was conducted on 

420 Vencobb-400 straight-run broiler chickens. The day old chicks were randomly distributed into 8 

treatment groups and each treatment group had 3 replicates of 20 chicks each. The control group (A) 

received basal diet and the different treatment groups viz. Group B received a basal diet supplemented 

with peppermint essential oil at 200 mg/kg, Group C, D, E received a basal diet supplemented with 1% 

sorbic acid, fumaric acid and propionic acid respectively. Whereas, group F, G and H received a 

combination of peppermint essential oil at 200 mg/kg with 1% sorbic acid, fumaric acid and propionic 

acid, respectively. At the end of the study, body weight and weight gain were improved in birds 

supplemented with a combination of peppermint essential oil with sorbic acid as compared to control and 

other treatment groups. The supplementation of essential oil and organic acids either singly or in 

combination showed significantly (P<0.01) better FCR compared to control group at the end of 6th week 

of age. The TVC and E. coli count were significantly (P<0.01) reduced in treatment groups compared to 

control. The supplementation of combination of peppermint essential oil with sorbic acid was found most 

beneficial to enhance growth performance and gut health in broiler production.   
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Introduction 

For improving growth performance in poultry, the antibiotics have been used as feed 

supplements [1, 2]. Antibiotics are helpful which prevents some specific pathogenic 

microorganism. However, recently antibiotics used as growth promoters in poultry feeds have 

been banned [3]. There is the development of antibiotic resistant for human pathogenic bacteria. 

Hence, there is need of researching new natural alternative additives instead of antibiotics in 

poultry feed [4]. The essential oils are volatile oils present in different herbs. The essential oils 

are known to promote feed intake, digestive enzyme production. It also enhances the immune 

system, and helpful in destroying pathogens. Essential oils being phenolic compounds, they act 

as antibacterial as phenols increase cell permeability, which results in water imbalance and cell 

death. Because of this, bacterial resistance to phenols cannot develop. The essential oil 

extracted from aromatic plants has been shown antibacterial, anticoccidial [5], antifungal [6] and 

antioxidant [7] activities. Another alternative to antibiotic growth promoters are organic acids 

which have shown positive results in poultry production. For reducing the intestinal pH and 

bacterial growth intolerant to pH changes [8, 9], thus providing better intestinal health for the 

bird to obtain maximum nutrient absorption. The plan of combining essential oils and organic 

acids is proving to be effective because there appears to be a fuzion effect between the two 

concepts. At high pH levels the essential oils enable the anions of organic acids to penetrate 

the bacterial cell wall and disturb the metabolic processes in the bacterial cell. The application 

of proper combination of certain kinds of organic acids and essential oil in poultry nutrition 

could be a promising alternative to antibiotic growth promoters in broilers. Keeping these facts 

in view, the present experiment was planned to evaluate combination of sorbic acid, fumaric 

acid and propionic acid with peppermint essential oil to improve growth performance in 

broiler chickens. 
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Materials and methods 

The experiment was conducted on 480 straight-run 

commercial day-old broiler chicks of Vencobb-400 strain for 

6 weeks. The chicks were randomly distributed into eight 

dietary treatments groups with three replicates of 20 birds 

each. The rations were formulated for three phases viz. pre-

starter (0-7 days), starter (7-21 days) and finisher for all 

treatment groups as per BIS (2007) [10]. The details of the 

dietary treatments are given below- 

 

Table 1: The details of different dietary treatments using combination of Peppermint Essential oil with different organic acids 
 

Treatment 

group 
Dietary treatment details 

No. of birds/ 

replicate 

Replicates / 

treatment 

No. of birds/ 

Treatment 

A Maize soya based control diet 20 3 60 

B Basal diet + 200 mg/kg diet Peppermint Essential oil 20 3 60 

C Basal diet + Sorbic acid 1% 20 3 60 

D Basal diet + Fumaric acid 1% 20 3 60 

E Basal diet + Propionic 1% 20 3 60 

F Basal diet + 200 mg/kg diet Peppermint Essential oil + Sorbic acid 1% 20 3 60 

G Basal diet + 200 mg/kg diet Peppermint Essential oil+ Fumaric acid 1% 20 3 60 

H Basal diet + 200 mg/kg diet Peppermint Essential oil+ Propionic acid 1% 20 3 60 

 

Measurements  

Birds from each group were weighed individually on day 0 

and at weekly intervals. Mean live body weight gain (g/ b) 

was computed on weekly basis. Measured quantity of feed 

was offered every day and the left over feed was recorded. 

The difference between the feed offered and balanced feed 

was worked out to know the actual feed consumed by each 

group during each week. Live body weight, body weight gain 

and the feed intake of chicks allotted in replicates were 

recorded at weekly interval up to 6 weeks of age. The feed 

conversion ratio was calculated on the basis of unit feed 

consumed to unit body weight gain for each replicate 

separately. Mortality was recorded as and when occurred. 

 

Total viable count and E. coli count 

The total viable count and Coli form count in all the treatment 

groups was studied at 21st day age following standard 

laboratory procedures. For determination of total viable count 

and coliform count one bird from each replicate was scarified 

by severing the jugular vein and carotid artery on one side of 

neck and allowed to bleed for 1 to 2 minutes. Large intestine 

was opened immediately after sacrificing and weighed 1 g of 

ceacal contain collected in sterile glass vial diluted in 9 ml 

Normal saline and then 2 serial dilutions were made for 

inoculation. Then, 10μl content from the last test tube was 

poured on the Macconky’s media plate and kept for 

incubation for 24 hrs at 37 0C. After incubation, total bacterial 

colonies were counted as colony forming units (CFU /per 

gram) of samples [11]. The average number of colonies in a 

particular dilution was multiplied by the dilution factor to 

obtain the total viable count. The total viable count was 

calculated according to ISO (1995) [12]. The results of the total 

bacterial count were expressed as the number of organism of 

colony forming units per gram (CFU/gm) of cecal samples. 

 

Statistical analysis  

The differences among treatment groups were determined by 

analyzing the data generated, by using Complete Randomized 

Design [13]. The treatment means were compared by critical 

differences (CD) and Analysis of Variance. 

 

Results and discussion 

Body weight and body weight gain 

The initial body weights of broiler chicks were almost same in 

all dietary treatments indicating the treatment groups were 

homogenous in nature. The analysis of variance for live body 

weight showed significant differences among treatment 

groups at 3rd and 4th weeks of age (Table 1). The broilers 

supplemented with peppermint essential oils and sorbic acid 

resulted into significantly (P<0.05) higher body weights 

compared to control group at 3rd and 4th weeks. There were 

non-significant differences for mean weekly live body 

weights in all treatment groups at 1st, 2nd, 5th and 6th weeks of 

age. At the end of sixth week the highest body weight was 

observed in birds supplemented with peppermint essential oil 

and sorbic acid, however, the difference was statistically non-

significant.  

 

Table 1: Weekly live body weight (g/b) of broilers fed with Peppermint Essential oil and different organic acids. 
 

Treatment 

 groups 

Age (weeks) 

Day-old 1st 2nd 3rd 4th 5th 6th 

A 45.03 ±0.83 144.49 ±1.97 378.22 ±0.97 739.74c ±7.03 1190.53c ±20.37 1740.50 ±15.57 2343.04 ±56.84 

B 44.23 ±0.19 146.98 ±3.20 383.12 ±7.57 781.25b ±7.74 1285.96b ±10.26 1868.63 ±31.65 2431.07 ±24.53 

C 44.38 ±1.42 149.19 ±1.77 391.52 ±9.80 798.21b ±23.79 1294.99ab ±26.97 1858.48 ±51.31 2477.87 ±52.17 

D 43.45 ±0.26 148.15 ±0.95 396.65 ±0.60 789.68b ±8.33 1283.81b ±35.35 1830.59 ±24.89 2429.82 ±63.01 

E 44.78 ±1.16 148.12 ±0.82 379.47 ±5.23 770.48bc ±10.97 1293.18ab ±3.18 1857.62 ±23.43 2489.83 ±15.83 

F 45.18 ±0.67 149.59 ±3.87 391.91 ±1.77 855.89a ±0.68 1355.16b ±24.77 1901.83 ±26.06 2604.10 ±64.25 

G 44.55 ±0.52 145.83 ±3.91 379.01 ±2.84 783.28b ±12.56 1319.20ab ±25.60 1853.52 ±41.82 2542.29 ±75.52 

H 44.10 ±0.88 146.93 ±2.09 378.08 ±6.84 787.49b ±2.25 1289.59ab ±11.85 1844.62 ±28.93 2490.00 ±50.94 

CD NS NS NS 46.827** 33.986* 91.395 ** 66.332* NS NS 

CV% 3.273 3.036 2.440 2.491 2.973 3.027 4.439 

Means bearing different superscripts within a column differ significantly. * P<0.05, ** P<0.01, NS-Non-significant. 
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Table 2: Analysis of variance for weekly live body weight (g/b) of broilers fed with Peppermint Essential oil and different organic acids. 
 

Source df 
Day old 1st week 2nd week 3rd week 

MSS ‘F’ value MSS ‘F’ value MSS ‘F’ value MSS ‘F’ value 

Treatments 7 0.93 0.44 8.74 0.44 166.85 1.89 3179.89 8.25 

Error 16 2.12  20.03  88.15 - 385.49  

  
4th week 5th week 6th week  

MSS ‘F’ value MSS ‘F’ value MSS ‘F’ value   

Treatments 7 6460.70 4.40 6568.56 2.11 18438.03 2.12   

Error 16 1468.49 - 3116.63 - 8700.47 -   

MSS - Mean sum of squares, df - Degrees of freedom, CD-Critical difference, CV-Coefficient of variance. 

 

The analysis of variance for cumulative weight gain showed 

significant differences among the treatment groups at 3rd and 

4th weeks of age (Table 3). The birds fed peppermint essential 

oil and sorbic acid recorded significantly (P<0.05) higher 

cumulative weight gain as compared to control group at the 

age of 3rd and 4th week. All the treatment groups 

supplemented either with essential oil, organic acids or 

combination of essential oils and organic acids recorded 

significantly (P<0.05) higher cumulative weight gain as 

compared to control group. At 1st, 2nd, 5th and 6th weeks of 

age, the cumulative weight gain was non-significant in all 

treatment groups. At the end of sixth week, all treatment 

groups showed numerically higher cumulative weight gain 

but the statistical difference was non-significant. However, 

birds fed peppermint essential oil and sorbic acid recorded 

highest cumulative weight gain.  
 

Table 3: Cumulative weekly weight gain (g/b) of broilers fed with Peppermint Essential oil with different organic acids. 
 

Treatment groups 
Age (weeks) 

1st 2nd 3rd 4th 5th 6th 

A 99.45 ± 2.43 333.19 ± 1.42 694.71 c ± 6.29 1145.50 c ± 20.34 1695.47 ± 15.48 2298.01 ± 57.27 

B 102.75 ± 3.01 338.88 ± 7.41 737.02b ± 7.60 1241.72 b ± 10.15 1824.39 ± 31.75 2386.84 ± 24.70 

C 104.81 ± 3.08 347.14 ± 11.22 753.83b ± 25.19 1250.61 ab ± 28.08 1814.10 ±52.43 2433.49 ± 53.57 

D 104.70 ± 0.92 353.20 ± 0.38 746.23b ± 8.09 1240.36 b ± 35.23 1787.14 ± 24.95 2386.37 ± 63.08 

E 103.33 ± 0.42 334.68 ± 5.48 725.70 bc ± 10.68 1248.40 ab ± 2.81 1812.83 ± 22.28 2445.05 ± 15.26 

F 104.40 ± 3.32 346.73 ± 1.60 810.71 a ± 1.28 1309.98 a ± 25.40 1856.65 ± 26.72 2558.91 ± 64.92 

G 101.28 ± 3.82 334.46 ± 2.88 738.73b ± 12.03 1274.65 ab ± 25.09 1808.97 ± 41.41 2497.74 ± 75.10 

H 102.83 ± 2.14 333.98 ± 6.68 743.39b ± 1.81 1245.49 ab ± 12.62 1800.52 ± 29.81 2445.90 ± 51.54 

CD NS NS 47.575** 34.523* 92.237 ** 66.938* NS NS 

CV% 4.439 2.945 2.689 3.101 3.121 3.852 

Means bearing different superscripts within a column differ significantly. * P<0.05, ** P<0.01, NS-Non-significant. 

 

Table 4: Analysis of variance for cumulative weekly weight gain (g/b) of broilers fed with Peppermint Essential oil and different organic acids. 
 

Source df 
1st week 2nd week 3rd week 

MSS ‘F’ value MSS ‘F’ value MSS ‘F’ value 

Treatments 7 10.21 0.49 176.83 1.75 3168.32 7.96 

Error 16 20.89 - 100.74 - 397.91 - 

  
4th week 5th week 6th week 

MSS ‘F’ value MSS ‘F’ value MSS ‘F’ value 

Treatments 7 6461.01 4.32 6574.25 2.08 18371.71 2.08 

Error 16 1495.50 - 3162.31 - 8805.84 - 

MSS - Mean sum of squares, df - Degrees of freedom, CD-Critical difference, CV-Coefficient of variance. 

 

The findings are in accordance with Al Kassie, [14] who 

reported that inclusion peppermint oil in broiler diet showed 

increased average gain in weight. Panda et al. [15] studied the 

effect of butyric acid supplementation in broiler ration at the 

dose level of 0.2, 0.4 and 0.6 percent and found improvement 

in body weight gain. Alcicek et al. [16] also reported that, 

supplementation of a blend of essential oil in broiler diet 

showed improved body weight. Results are also in agreement 

with Athina et al. [17] who recorded improved broiler chickens 

performance with the combined dietary supplementation with 

oregano, attapulgite and benzoic acid. Hassan et al. [18] found 

that addition of organic acid in the diet significantly resulted 

in more weight gain in broilers. However, supplementing 

essential oils or organic acids as a growth enhancer may not 

always improve production performance in broilers. 

Pirgozliev [8] reported that use of fumaric and sorbic acid as 

additives in broiler feed did not significantly affect weight 

gain or feed efficiency. Alaeldein et al. [19] observed that, 

addition of commercial essential oil blend, as an alternative to 

antibiotic in-feed, body weight gain was not significantly 

different among all treatments (P>0.05). Hernadez et al. [20] 

reported that fumaric acid (0.5% to 1%) did not affect body 

weight, body weight gain. Pappas et al. [21] found that addition 

of essential oil blend (EO) and benzoic acid in broilers did not 

significantly affect chicken body weight. 

In general, essential oils and organic acids are potential 

growth promoters. The idea of combining essential oils and 

organic acids is beneficial as at high pH levels the essential 

oils enable the anions of organic acids to penetrate the 

bacterial cell wall and disturb the metabolic processes in the 

bacterial cell. The organic acids or their salts enhanced 

performance in the broilers may be due to improved protein 

and energy digestibility and reduces other growth suppressing 

microbial metabolites [22]. The beneficial impact of essential 

oils in broilers in the modulation of gut microbiota, improved 

nutrient utilization and growth performance [23]. In present 

study also the body weight and weight gain were improved in 

birds supplemented with combination of peppermint essential 
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oil with sorbic acid as compared to control and other 

treatment groups. 

 

Weekly feed consumption 

The analysis of variance for cumulative weekly feed 

consumption showed non-significant differences among the 

treatment groups (Table 5). All the treatment groups showed 

lower cumulative feed consumption as compared to control 

group during entire experimental period. There were non-

significant differences for cumulative feed consumption in all 

treatment groups at 6th week. 

 

Table 5: Cumulative weekly feed consumption (g/b) of broilers fed with Peppermint Essential oil and different organic acids. 
 

Treatment groups 
Age (weeks) 

1st 2nd 3rd 4th 5th 6th 

A 128.08 ±9.81 422.13 ±6.92 978.74 ±21.35 1803.25 ±35.34 2888.94 ±29.94 4095.73 ±35.54 

B 120.87 ±1.49 415.40 ±5.25 968.30 ±5.21 1772.48 ±5.98 2813.42 ±15.26 4004.82 ±30.11 

C 122.68 ±1.65 414.89 ±11.47 975.08 ±22.34 1779.81 ±43.42 2806.60 ±88.47 3997.72 ±92.73 

D 123.48 ±0.41 424.33 ±6.04 958.87 ±6.18 1758.94 ±37.08 2737.41 ±38.82 3900.27 ±43.65 

E 121.02 ±2.30 406.60 ±3.65 938.85 ±10.63 1729.41 ±24.88 2779.42 ±15.64 4000.89 ±16.05 

F 123.48 ±1.37 410.88 ±3.75 988.21 ±11.87 1794.04 ±82.24 2829.49 ±101.41 4031.81 ±115.64 

G 119.20 ±4.35 400.11 ±9.75 938.98 ±11.43 1775.13 ±40.30 2766.02 ±82.20 3962.78 ±94.14 

H 124.47 ±1.01 408.16 ±6.09 951.86 ±11.03 1737.72 ±25.97 2744.38 ±33.71 3949.52 ±34.94 

CD NS NS NS NS NS NS 

CV% 5.646 2.976 2.480 4.122 3.727 2.925 

NS-Non-significant. 

 

Table 6: Analysis of variance for cumulative weekly feed consumption (g/b) of broilers fed with Peppermint Essential oil and different organic 

acids. 
 

Source df 
1st week 2nd week 3rd week 

MSS ‘F’ value MSS ‘F’ value MSS ‘F’ value 

Treatments 7 22.03 0.45 195.36 1.30 1009.40 1.76 

Error 16 48.16 - 151.09 - 572.40 - 

  
4th week 5th week 6th week 

MSS ‘F’ value MSS ‘F’ value MSS ‘F’ value 

Treatments 7 1977.06 0.37 7476.49 0.70 10151.62 0.75 

Error 16 5334.98 - 10831.92 - 13645.56 - 

MSS - Mean sum of squares, df - Degrees of freedom, CD-Critical difference, CV-Coefficient of variance. 

 

The present findings are in accordance with Adil et al. [24], 

who recorded lower cumulative feed consumption in the 

groups supplemented with organic acids compared to control 

group. Alcicek et al. [16] reported that dietary supplementation 

of the organic acid does not affect the feed intake at 21 and 42 

days of age in broilers. Alaeldein et al. [19] also observed that 

feed intake was not significantly different among all 

treatments, with the addition of commercial essential oil 

blend, as an alternative to antibiotic in-feed. 

 

Feed conversion ratio 

From Table 7, it was observed that the analysis of variance for 

weekly feed conversion ratio showed significant (P<0.01) 

differences among all treatment groups at 3rd, 4th, 5th and 6th 

week of age. During these weeks, the mean weekly feed 

conversion ratio was significantly better (P<0.01) in all 

treatment groups as compared to control group. The 

supplementation of essential oil, organic acids or their 

combination showed significantly (P<0.01) better FCR 

compared to control group at the end of 6th week of age.  
 

Table 7: Cumulative weekly feed conversion ratio of broilers fed with Peppermint Essential oil and different organic acids. 
 

Treatment groups 
Age (weeks) 

1st 2nd 3rd 4th 5th 6th 

A 1.29 ± 0.09 1.27 ± 0.02 1.41a ± 0.02 1.57 a ±0.04 1.70 a ±0.003 1.78a ±0.03 

B 1.18 ± 0.02 1.23 ± 0.02 1.31 b ± 0.01 1.43 b±0.02 1.54 b ±0.02 1.68b ±0.01 

C 1.17 ± 0.02 1.20 ± 0.03 1.29 b ± 0.02 1.42 b ±0.01 1.55 b ±0.01 1.64b ±0.03 

D 1.18 ± 0.01 1.20 ± 0.02 1.29 b ± 0.01 1.42 b ±0.02 1.53 b ±0.01 1.64b ±0.03 

E 1.17 ± 0.03 1.22 ±0.02 1.29 b ± 0.01 1.39 b ±0.02 1.53 b ±0.01 1.64b ±0.01 

F 1.19 ± 0.04 1.19 ± 0.01 1.22 c ± 0.01 1.37 b ±0.07 1.53 b ±0.06 1.58b ±0.07 

G 1.18 ± 0.08 1.20 ± 0.04 1.27 b ± 0.01 1.39 b ±0.02 1.53 b ±0.02 1.59b ±0.02 

H 1.21 ± 0.02 1.22 ± 0.04 1.28 b ± 0.02 1.40 b ±0.02 1.52 b ±0.01 1.62b ±0.03 

CD NS NS 0.063 ** 0.046* 0.128 ** 0.093 * 0.107** 0.073* 0.101* 

CV% 6.902 3.822 2.032 3.767 2.798 3.550 

Means bearing different superscripts within a column differ significantly. * P<0.05, ** P<0.01, NS-Non-significant. 
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Table 8: Analysis of variance for cumulative weekly feed conversion ratio of broilers fed with Peppermint Essential oil and different organic 

acids 
 

Source df 
1st week 2nd week 3rd week 

MSS ‘F’ value MSS ‘F’ value MSS ‘F’ value 

Treatments 7 0.005 0.67 0.002 0.93 0.009 12.23 

Error 16 0.007 - 0.002 - 0.001 - 

  
4th week 5th week 6th week 

MSS ‘F’ value MSS ‘F’ value MSS ‘F’ value 

Treatments 7 0.012 4.33 0.011 5.86 0.013 3.67 

Error 16 0.003 - 0.002 - 0.003 - 

MSS - Mean sum of squares, df - Degrees of freedom, CD-Critical difference, CV-Coefficient of variance. 

 

These results are also in agreement with Adil et al. [24] who 

observed that birds fed with diet supplemented with organic 

acids showed a significant improvement in the FCR as 

compared to birds fed the control diet. Saki et al. [25] reported 

that inclusion of 0.5 and 1% of organic acids mixture in 

broiler diet resulted in better feed conversion ratio. Our 

findings are in agreement with Jamroz et al., [26]; Zhang et al., 
[27], who have found that supplementing broiler diets with 

essential oils improves FCR. Moreover, Wade et al. [28] 

observed that the feed supplemented with thyme essential oil 

at 100mg/kg resulted in improved feed conversion ratio. 

However, Pappas et al. [21] reported that addition of essential 

oil blend (EO) and benzoic acid in broilers did not 

significantly affect feed conversion ratio in chickens.  

 

Mortality 

The mortality showed normal pattern and was within a normal 

range in all treatment groups. The mortality from groups A to 

H was 3.33, 1.67, 3.33, 1.67, 1.67, 3.33, 3.33 and 1.67%, 

respectively (Table 9). 

 
Table 9: Mortality (%) up to 6th week of age of broilers fed with 

Peppermint Essential oil and different organic acids. 
 

Treatment 

groups 

No. of 

birds/treatment 

No. of birds 

died/treatment 

Mortality 

(%) 

A 60 2 3.33 

B 60 1 1.67 

C 60 2 3.33 

D 60 1 1.67 

E 60 1 1.67 

F 60 2 3.33 

G 60 2 3.33 

H 60 1 1.67 

 

The dietary treatments did not found to influence the 

mortality in broilers under different treatment groups. Saki et 

al. [25] reported that inclusion of 0.5 and 1% of organic acids 

mixture organic acid in broiler diet has no effect on mortality 

in this respect. Wade et al observed improved FCR with 

supplementation of thyme essential oil. Pappas et al. [21] found 

that addition of essential oil blend (EO) and benzoic acid did 

not significantly affect mortality in broilers.  

 

Total viable count and E. coli count 

The statistical analysis revealed that the total viable count was 

reduced significantly (P<0.01) in all treatment groups 

compared control (Table 10). Treatment group E showed 

numerically lower total viable count among all treatment 

groups but the difference was statistically non-significant. The 

E. coli count was significantly (P<0.01) reduced in treatment 

group E, F, G and H offered blend of organic acid and 

essential oil compared to control and other treatment groups.  

 

Table 10: Bacterial count log 10 (CFU/gm) of broiler chicken 

intestine at 21st day fed with Peppermint Essential oil and different 

organic acids. 
 

Treatment 

group 

TVC log 10 

(CFU/gm) 

Coliform log 10 

(CFU/gm) 

A 8.28 ± 0.01a 7.26 ± 0.02 a 

B 7.78 ± 0.02 b 6.81 ± 0.13 b 

C 7.79 ± 0.11 b 6.77 ± 0.04 b 

D 7.84 ± 0.11 b 6.74 ± 0.02 b 

E 7.78 ± 0.08 b 6.66 ± 0.11bc 

F 7.64 ± 0.07 b 6.56 ± 0.04 bc 

G 7.69 ± 0.06 b 6.60 ± 0.07 bc 

H 7.76 ± 0.08 b 6.43 ± 0.17 c 

CD 
0.314** 

0.228 * 

0.379** 

0.275 * 

CV% 1.683 2.363 

Means bearing different superscripts within a column differ 

significantly. * P<0.05, ** P<0.01,  

 
Table 11: Analysis of variance for Bacterial count log 10 (CFU/gm) 

of Broiler Chicken Intestine at 21st day fed with Peppermint essential 

oil and different organic acids. 
 

Source Df 
Total viable count Coliform count 

MSS ‘F’ value MSS ‘F’ value 

Treatments 7 0.115 6.64** 0.185 7.30** 

Error 16 0.017 - 0.025 - 

MSS - Mean sum of squares, df - Degrees of freedom, CD-Critical 

difference, CV-Coefficient of variance. 

 

Jamroz et al. [26] reported the positive impact on gut 

microbiota with capsaicin, carvacrol and cinnamaldehyde 

supplementation reduced the CFU of Escherichia coli to a 

limited extent. Akyurek et al. [29] reported that broiler 

chickens fed diets containing organic acid blends had less 

pathogenic bacterial load such as coliforms and Clostridia. 

Thymol and cinnamaldehyde blend showed a synergistic 

effect in promoting a healthy gut microflora and reducing 

potentially harmful bacteria [23]. Aksu and Bozkurt [30] 

observed that a blend of essential oils with or without humic 

acids decreased E. coli count and increased Lactobacilli in 

intestinal microflora. Roofchaee et al., [31] found that 

populations of cecal Escherichia coli were significantly lower 

in 300 and 600 mg/kg oregano essential oil supplemented 

groups in comparison with the control and 1200 mg/kg 

oregano essential oil supplemented groups. 

 

Conclusions 

The results of the present study suggested that dietary 

supplementation of peppermint essential oil in combination 

with sorbic acid improved body weight, weight gain and FCR 

in broilers than their individual effect when administered 

separately. Moreover, combining acidifier with essential oil 

may successfully improve performance and gut health in 

broilers. 
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