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SUMMARY

This study was conducted to compare the effects of mint, sage, thyme and 

flavomycin in wheat-based (400g wheat/kg diet) enzyme supplemented broiler 

diets on growth performance, organ weights and some blood parameters. One 

hundred and five, 1-d-old male broiler chicks (Ross) was divided into five 

groups of 21 chicks each. The chicks were housed on a per wire-floored cage 

until 42 d of age. A replicate was an individual cage with one bird. The feeding 

regime consisted of a starter diet until 21 d of age and a finisher diet until 42 d 

of age. There were five treatment groups: control, flavomycin, mint powder; 

sage powder and thyme powder. The supplements were not added to diets after 

35 d of age. Birds received flavomycin diet gained more body weight and

consumed more feed than birds received control diet or herbal powders 

supplemented diets. Birds fed flavomycin had better feed conversion ratio than 

birds fed mint, sage or thyme powder contained diets. The sage powder had a 

negative effect on feed conversion ratio of birds compared to control or 

flavomycin. The dietary treatments did not significant effect on the relative 

weights of pancreas, spleen, liver and heart. Feeding either flavomycin or herbal 

powders did not change the blood IgB, IgM, HGB, HCT, WBC and BA levels. 

However, IgC, RBC, NE, LY, MO, EO, PLT and MPV were significantly 

influenced by the dietary treatments. In conclusion, the three herbal powders in 

wheat-based had no additional effect on the growth performance of broiler 

chickens.
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INTRODUCTION

Diets given broiler chickens are generally based on corn and soybean meal. 

The use of wheat in broiler diets is limited because of presence of water soluble 

non-starch polysaccharides (Bedford and Classen, 1993). Arabinoxylans in non-

starch polysaccharide fraction of wheat are main antinutritional constituents

(Choct and Annison, 1990; Schutte et al., 1993). This fraction in wheat cause an 
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increase in digesta in the small intestine (Salobir et al., 1995; Knudsen, 2001). 

The higher viscosity in small intestine decreases in nutrient digestion, stimulates 

the proliferation of microflora (Vukic-Vrancjes and Wenk, 1993; Preston et al., 

2001) and reduces the growth performance of broiler chickens (Steenfeldt,1995; 

Santos Jr et al., 2004). It is well-known that non-starch polysaccharides present 

in cereals stimulate growth of microflora (Smits and Annison,1997). The 

problems with soluble non-starch polysaccharides have reduced by adding 

enzyme and antibiotic growth promoters in broiler diets (Schutte et al.,1993; 

Esteve–Garcia et al., 1997). Antibiotic growth promoters have been used for 

about 50 years to enhance growth performance (Dibner and Richards, 2005). 

The ban on the use of antibiotics for broilers as growth promoters in European 

Union because of antibiotic resistant properties in human has stimulated the 

search for alternative feed supplements (Lee et al., 2003; Cabuk et al., 2006; 

Hernandez et al., 2004). 

The growth promoting properties of mint, sage and thyme were studied by 

the Deans and Ritchie, (1987); Hammer et al.(1999); Al-Ankari et al. (2004) 

and Ocak et al.(2008). Thymol, a main component of the essential oils from 

thyme (Thymus vulgaris L.) has antimicrobial properties (Basilico and Basilico, 

1999). Sage has been credited with a long list of medicinal uses, including 

antiseptic and astringent. Tzakou et al. (2001) showed that the essential oils of 

salvia, and its pure monoterpenoids exhibited antimicrobial profiles. Ocak et al. 

(2008) have indicated that dry peppermint (Mentha piperita L.) has growth 

promoting efficacy in broiler chickens fed corn-soybean meal based diets.

However, to our knowledge there is little conclusive information on the 

effect of dietary administration of mint, sage and thyme powder as growth 

promoters in wheat-based broiler chickens diet. The present study was 

conducted to describe the effects of flavomycin, mint, sage and thyme powders 

in male broilers fed wheat-based diets on the growth performance and some 

blood constituents.

MATERIAL AND METHODS

One hundred and five, 1-d-old feather-sexed male broilers (Ross) were 

obtained from a local hatchery, were weighed and divided into five groups of 21 

birds each. The chicks were housed on a per wire-floored cage until 42 d of age. 

A replicate was an individual cage with one bird so that each treatment had 21 

birds. The cages were situated in a temperature, light and humidity controlled 

room. The lighting program was 24 h from 1 to 42 d. Temperature was 32 

0

C 

for the first week and gradually decreased to 21 

0

C at five weeks old and 21

0

C 

thereafter. This experiment was conducted under the guidelines of the 

Institutional Animal Care and Use Committee. There was no coccidiostats in 

experimental diets.
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Table 1. Ingredients and composition of the basal diet (g/kg)

Basal diet (g/kg)

Starter (0 to 21 d) Finisher (21 to 42 d)

Ingredients 400.0 400.0

Wheat 138.0 190.0

Corn 190.0 148.0

Soybean meal (44 % CP) 226.0 207.0

Fullfat soybean 8.2 20.0

Soybean oil 2.5 2.5

Salt 12.0 12.0

Limestone 16.8 14.1

Dicalcium phosphate 2.0 1.9

DL- Methionine 2.5 2.5

Vitamin premix* 1.0 1.0

Trace mineral premix** 1.0 1.0

Yemzim B 1.0 1.0

Calculated composition

Metabolisable energy, kcal/kg 3100.0 3200.0

Crude protein 230.0 205.0

Lysine 12.5 10.0

Methionine 5.0 3.5

Methionine +Cystine 9.2 7.0

Calcium 10.0 9.0

Available phosphorus 4.5 4.0

*Vitamin premix/kg diet: Vitamin A- 12 000 IU; vitamin D
3 

-1 500 IU; vitamin E-50 mg; vitamin 

K
3
-5 mg; vitamin B

1
- 3 mg; vitamin B

2
- 6 mg;  vitamin B

6
- 5 mg; vitamin B

12
- 0.03 mg; niacin-

25 mg; Ca-D-pantothenate - 12 mg; folic acid- 1 mg; D-biotin- 0.05 mg; apo-carotenoic acid 

ester- 2.5 mg; colin chloride- 400 mg

**Trace mineral premix/kg diet: Mn- 80 mg; Fe- 60 mg; Zn- 60 mg; Cu- 5 mg; Co- 0.20 mg; I- 1 

mg; Se- 0.15 mg

The feeding regime consisted of a starter diet until 21 d of age and a finisher 

diet until 42 d of age. The basal diet was in mash form and prepared with the 

same batch of ingredients for starter and finisher periods. Diets were formulated 

to meet minimum nutrient requirements reported by the NRC (1994). Table 1

shows the ingredients and the nutrient composition of the basal diet.

There were five treatment groups: Control; flavomycin (1g/kg); mint 

powder (Mentha spicata, 1g/kg); sage powder (Salvia officinalis, 1g/kg) and 

thyme powder (Thymus vulgaris L., 1g/kg). The powders were prepared by 

using the dried leaves of mint, sage and thyme. The supplements were added to 

basal diets. The control and all experimental diets were wheat-based (400g 

wheat/kg diet) and supplemented by a commercial enzyme preparation (1g/kg) 

prepared for wheat-based broiler diets. The enzyme (Yemzim B; Orba 

Biochemistry Inc. Co., Istanbul, Turkey) contained 300 IU xylanas -
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beta-glucanase/g, 20 IU hemicellulase/g, and 260 IU amylase activity/g as 

reported by the manufacturer. Flavomycin was supplied by Kartal Chemistry 

(Istanbul, Turkey). The sage, mint and thyme powder were obtained from a 

local company.

Feed and water were provided ad libitum consumption. Individual body 

weights were recorded each week. Feed intake per bird was determined weekly. 

Feed conversion ratio was calculated weekly by dividing feed intake to weight 

gain. For determining the effects of treatments on some blood constituents and 

relative weights of internal organs, seven birds were randomly selected from 

each group at 42 d of age after 4 h starvation, blood was obtained by heart 

puncture into the test tubes to analyze and birds immediately were slaughtered. 

Then, the pancreas, spleen, liver and heart were sampled. The relative weight of 

pancreas, spleen, liver and heart were calculated in slaughtered birds and 

expressed as a percentage of live body weight.

This study was arranged according to completely randomized design. The 

data obtained from the experiment subjected to analysis of variance (Anova) 

using the SPSSWIN (1994) statistical program. Statistical significance of 

differences among diets was identified by the multiple range test of Duncan

(1955). The statements of statistical significance was pre-set at P<0.05.

RESULTS AND DISCUSSION

There was no mortality during the experiment. The effects of dietary 

treatments on body weight gain, feed intake and feed conversion ratio of broiler 

chickens is presented in Table 2. From 0 to 21 or 0 to 42 d of age, broilers fed 

flavomycin diet gained more body weight than the broilers fed control diet or  

herbal powder supplemented diets (P<0.05). Flavomycin supplementation 

significantly increased body weight gain of broiler chickens compared to the 

broilers receiving control or herbal powders contained diets. Birds received 

diets containing flavomycin consumed more feed both 0 to 21 d or 0 to 42 d of 

periods than those fed either control diet or the diets with mint and thyme 

powder. Feed intake of birds from 0 to 21 or 0 to 42 d of age consumed 

flavomycin was similar to birds received diet with sage powder (P>0.05). 

Dietary treatments didn’t affect feed conversion ratio of broilers from 0 to 21 d 

of age. However, from 0 to 42 d of age, birds received flavomycin had better 

feed conversion ratio than birds fed mint, sage or thyme powder contained diets. 

Sage powder had a negative effect on feed conversion ratio of birds compared 

to control or flavomycin.

Results of this study could not be compared with similar results in the 

literature since none has been reported where the same treatments in wheat-

based diets was used. Effects of herbal powders on body weight gain and feed 

intake were similar compared to control group. Birds received flavomycin 

gained more body weight compared to birds in other groups. Flavomycin also

significantly improved feed conversion ratio compared to herbal powders. Feed 
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conversion ratio of birds fed flavomycin diet was slightly better than control 

birds. The supplemented diet with sage powder decreased feed conversion 

compared to control groups. These results are in agreement with those  of Sarica 

et al. (2005) who compared wheat-based (450g wheat/kg diet) broiler diets 

contained thyme powder supplemented with or without enzyme and found no 

differences in performance parameters. Bostoglou et al. (2004) have reported

lack of growth-promoting effect of Apocox, a mixture of essential oils of the 

plants Agrimonia eutpatoria, Echinacea angustifolia, Ribes nigrum and 

Cinchona succirubra, in wheat based (610g wheat/kg diet) broiler diets. Cross 

et al. (2002) determined no significant differences in body weight gain of 

broilers given a wheat-soybean meal based diet with or without thyme powder. 

Cross et al. (2003) indicated that the inclusion of thyme oil had no affect on 

body weight gain of broilers.  However, results of different herbal extracts or 

powders in corn-soybean meal based diets have been noted, e.g. Gou et al. 

(2004) observed an increase in body weight gain of 7 to 21 d of age but not at 

21 to 42 d of age with a Chinese herbal mixture in corn-soybean meal based 

broiler diets compared with the non-supplemented and virginamycin group. 

Hernandez et al. (2004) have reported no differences in feed intake and feed 

conversion ratio of broilers received avilamycin, a mixture of essential oils from 

oregano, cinnamon and pepper or Labiate extract from sage, thyme, and 

rosemary in corn-soybean meal based diets. In addition, Cabuk et al. (2006), 

found no differences between control and an essential oil mixtures of oregano 

oil, laurel leaf oil, sage leaf oil, myrtle leaf oil, fennel seed oil, citrus peel oil. 

Similar findings reported by Demir et al. (2003) with oregano and thyme 

powder, Lee et al. (2004) with carvacrol and/or cinnamaldehyde. Ocak et al. 

(2008) reported that dry peppermint leaves had a higher growth promoting 

efficacy than the dry thyme leaves at an early stage. Contrary to these findings 

with performance of broilers Al-Sultan (2003) indicated that the feed 

conversion ratio of birds received 0.5% tumeric (Curcuma longa) in diets were 

the best. It is known that well-nourished, healthy chicks do not respond to 

herbal powders having antibiotic properties. 

The relative weights of pancreas, spleen, liver and heart were not affected 

by the supplements (Table 2). These results are consistent with those of 

Hernandez et al. (2004), Cabuk et al. (2005), and Sarica et al. (2005). They 

concluded that antibiotic growth promoters or herbal powders/essential oils did 

not differ the relative weights of some internal organs. However, Lee et al. 

(2003) determined an increase in relative liver given thymol, but this was seen 

only at the age of 21 d and not at 40 d. Similarly, Debersac et al. (2001) 

observed enhanced hepatic metabolism and increased relative liver weight in 

rats received water-soluble extract of rosemary.
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Table 2. Growth performance and the relative weights of some organs in male broiler 

chickens fed experimental diets for 42 d

DietsMeasure

Control Flavomycin Mint Sage Thyme

SEM

Initial body weight, g/bird 46.9 46.6 46.6 46.7 46.3 0.34

Body weight gain, g/bird

    0 to 21 d 487.1 

b

552.6

a

480.9

b

500.9

b

469.0

b

8.22

      0 to 42 d 1885.8

b

2114.8

a

1868.4

b

1890.4

b

1841.9

b

4.06

  Feed intake, g/bird

    0 to 21 d 814.8

b

908.1

a

819.4

b

863.4

ab

816.8

b

12.17

    0 to 42 d 3761.3

b

4091.7

a

3762.8

b

3923.4

ab

3753.2

b

42.26

Feed:gain, g:g

    0 to 21 d 1.68

a

1.65

a

1.72

a

1.74

a

1.75

a

0.95

    0 to 42 d 1.99

bc

1.94

c

2.02

ab

2.08

a

2.04

ab

0.01

Organ weight,g/100g BW

Pancreas 0.37 0.35 0.39 0.35 0.34 0.09

    Spleen 0.11 0.10 0.11 0.12 0.10 0.003

    Liver 2.06 2.00 2.22 1.99 2.00 0.39

    Heart 0.63 0.63 0.66 0.63 0.65 0.01

a,b,c 

Means with the same superscript with a row are not significantly different (P>0.05)

Effects of dietary supplementation of flavomycin, mint, sage and thyme 

powder on blood parameters of birds at 42 d of age are presented in Table 3. 

Feed containing either flavomycin or herbal powders didn’t change the serum 

IgB, IgM, HGB, HCT, WBC and BA. IgC in blood of birds receiving 

flavomycin, sage powder or thyme powder diets was higher than those receiving 

control or mint powder diets. The RBC of birds fed thyme powder was 

significantly lower than the others. The NE in birds fed control and flavomycin 

was higher than those fed herbal powders. The LY of birds consumed thyme 

powder diet was lower than birds fed flavomycin or mint powder diet. 

Flavomycine supplementation significantly increased MO in blood of birds 

compared to the birds received sage powder diet. However, the EO of birds 

receiving flavomycin was significantly lower compared to control birds.

There are limited reports on the blood constituents of broiler chickens 

receiving wheat-based diet supplemented with herbal powders. Hassan et al. 

(2004) investigated a significant increase in HGB contents and RBC count 

using black cumin seeds, thyme, cinnamon barks or their mixture as biological 

feed additives. Al-Sultan (2003) indicated that the higher levels of tumeric 

inclusion (0.5% and 1.0%) increased both erythrocytic and total leukocytic 

count. However, WBC was slightly affected by the herbs. Kermanshahi and 

Riasi (2006) reported that the turmeric rhizome powder did not differed HCT in 

blood of laying hens.
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Table 3. Effects of flavomycin and herbal powders on some blood parameters of broiler 

chickens

DietsVariable

Control Flavomycin Mint Sage Thyme

SEM

IgB, % 47.20 42.72 47.49 42.18 38.03 1.72

IgM, % 5.08 4.23 4.34 4.39 3.85 0.17

IgC, % 159.6

b

194.6

a

161.6

b

190.2

a

206.4

a

4.36

HGB,g/dl 10.37 10.86 10.14 10.75 9.97 0.24

HCT, % 31.77 31.05 29.93 34.26 31.01 0.91

RBC,10

6

µl 2.27

a

2.60

a

2.22

a

2.16

a

1.45

b

2.14

WBC,10

3

 µl 208.4 214.5 184.8 181.5 142.5 5.31

NE,10

3 

µl 201.6

a

204.7

a

138.0

b

109.2

b

93.3

b

11.02

LY, 10

3

 µl 9.38

ab

14.31

a

13.88

a

9.57

ab

6.91

b

1.03

MO, 10

3

 µl 0.42

ab

0.63

a

0.23

ab

0.14

b

0.22

ab

0.006

EO, 10

3

 µl 3.94

a

1.97

b

3.34

ab

2.78

ab

2.88

ab

0.25

BA, 10

3

 µl 0.00 0.00 0.004 0.44 0.00 0.009

PLT, 10

3

 µl 6.43

a

6.14

a

5.71

a

4.14

b

6.00

a

0.22

MPV, 10

3

 µl 5.91

ab

5.74

ab

4.81

b

6.71

a

4.91

b

0.19

a,b,c 

Means with the same superscript with a row are not significantly different (P>0.05)

CONCLUSIONS

Thus, the present results shown no positive effect of herbal powders on 

growth performance in male broilers fed wheat based diets, but it cannot be 

excluded that positive effects could have been found under less hygienic 

environmental conditions and littered floor pens.  
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