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Nutritive effect and histological modifications of the 

dietary phytoadditives given to broilers

Faculty of Animal Husbandry and Biotechnologies

SUMMARY

The nutritive effect and histological modifications induced by some 

phytoadditives used in broiler diets are presented. The experiment used several 

medicinal plants, essential oils and a mixture of them (Clayton, 2000). The 

experiment was conducted on 132 broilers assigned to four experimental 

groups: one group received only essential oils, the second one received a premix 

with 2% dietary medicinal plants, the third group received a mixture of essential 

oils and medicinal plants; the fourth group didn’t receive any phytoadditives at 

all. The results showed that the use of a dietary mixture of essential oils 

(Foeniculum vulgaris, Pimpinella anisum, Coriandrum sativum) and medicinal 

plants (Melissa officinalis Herba urticae, Thymus serphyllium) yielded a higher 

weight and a lower intake as compared to the singular treatment with either 

essential oils or medicinal plants.

The histological effect of phytoadditives displayed some changes in the 

duodenum, jejune and cecum epithelium that induced an enhanced absorption in 

the experimental groups as compared with the control lot.
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INTRODUCTION

The interest of consumers for biological products is on the rise, which 

stimulated the market for non-pharmaceutical feed additives such as enzymes, 

growth promoters, organic acids, plant extracts of essential oils.

Aromatic plants, spices and plant extracts have been used for centuries to 

make the food tastier, some of these products having beneficial effects on 

human health. The feed phytoadditives produced from medicinal plants and 

from plant extracts are an alternative to the use of growth promoters or 

MATERIAL AND METHOD

The experiment was conducted i

period of 6 weeks, from hatching to the age of 42 days, on 132 Hibro G broilers 
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assigned to one control group and 3 experimental groups of 33 broilers each. 

Table 1 shows the experimental diagram.

Table 1 Experimental design

0 - 3 weeks

C LEU LEP LEUP

Compound feed for 

0-3 weeks + 250 mg 

essential coriander, 

anise, foeniculum oil 

/ kg compound feed

Compound feed for 0-3 

weeks + 2% -plant 

premix

Compound feed for 0-3 weeks + 

2% -plant premix + 250 mg 

essential coriander, anise, 

foeniculum oil / kg compound 

feed

3 - 6 weeks

C LEU LEP LEUP

Compound feed for 

3-6 weeks + 150 mg 

essential coriander, 

anise, foeniculum oil 

/ kg compound feed

Compound feed for 3-6 

weeks + 2% -plant 

premix

Compound feed for 3-6 weeks + 

2% -plant premix + 150 mg 

essential coriander, anise, 

foeniculum oil / kg compound 

feed

Table 1 shows that throughout the period of 0-3 weeks group LEU received 

250 mg essential coriander, anise and foeniculum oils per kg compound feed, 

group LEP received 2% plant premix, while group LEUP received 2% plant 

premix plus 250 mg essential coriander, anise and foeniculum oils per kg 

compound feed.

During the second stage of the experiment, during weeks 3-6, the amount 

of essential oil was reduced to 150 mg both for the LEU and LEUP groups, 

while the amount of medicinal plants remained the same. The control group (C) 

didn’t receive any additional dietary phytoadditive in the compound feed.

The literature shows that prior to their inclusion in the compound feeds 

these essential oils and medicinal plants are put on a carrier. Our experiment 

used essential oils of coriander, anise and foeniculum; stinging nettle, balm mint 

and shepherd’s thyme, and combinations of them, were the dietary medicinal 

plants. The amount of 250 mg essential oils for group LEU was put into the 

mixer and homogenized into the entire amount of compound feed. The 

medicinal plants used for group LEP were incorporated into a premix that was 

therefore mixed into the entire amount of compound feed. The essential oils and 

the medicinal plants were blended and thereafter homogenized into the entire 

amount of compound feed.

RESULTS AND DISCUSSION

The overall broiler feed intake by period, the average daily feed intake by 

period, the body weight and feed conversion ratio were the nutritive and 

bioproductive indices monitored throughout the investigation. Samples of 
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duodenum, jejunum and cecum was collected and prepared for histological 

examination.

Table 2 shows the broiler feed intake.

Table 2 Broiler feed intake

LEP LEU LEUP C

0 - 3 weeks

Broiler intake per period, kg 1.165 1.112 1.107 1.11

Broiler average daily intake per 

period, g

55.47 52.95 52.71 52.85

Percent difference 104.95 100.18 99.73 100

3 - 6 weeks

Broiler intake per period, kg 2.85 2.83 2.72 2.92

Broiler average daily intake per 

period, g

135.71 134.76 129.52 139.04

Percent difference 97.6 96.92 93.153 100

Table 2 shows that: 

- During the period 3 to 6 weeks, the broilers treated with dietary 

phytoadditives displayed feed intakes lower by up to 6.85% as compared to the 

control group

- Feed intake variation in the four groups was not statistically significant, 

being up to 6.85% lower in the broilers treated with dietary phytoadditives. 

Body weight was determined at the age of one day, at 3 and 6 weeks. Table 

3 shows broiler body weight

Table 3 Broiler body weight

LEP LEU LEUP C

n 33 33 33 33

X ± Sx X ± Sx X ± Sx X ± Sx

Weight at hatching 39 39 40 39

Weight at 3 weeks 711.86±120.0

1

721.57±82.61 755.5±109.56 673.21±74.43

Percent difference 105.74 107.18 112.22 100

VC (%) 16.93 11.14 14.5 15.73

n 32 32 33 31

Weight at 6 weeks 2029.0±230.1

9

2105.0±263.0

2

2229.0±305.1

2

2129.0±230.1

9

Percent difference 95.3 98.87 104.69 100

VC (%) 10.81 12.31 13.68 10.81

Table 3 shows that: 

- During the first growth period (0 to 3 weeks), the experimental group 

treated with a mixture of oils and medicinal plants reached a body weight 

12.22% higher than that of the control group;
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- The same situation was noticed during the second growth period too (3 to 

6 weeks), a 4.69% difference being observed between the group treated with 

phytoadditives and the group with no treatment. 

It can thus be observed that the dietary mixture of oils and medicinal plants 

increased the body weight with up to 9% more compared to the group with no 

treatment. The differences between groups were not statistically significant.

Table 4 shows the feed conversion ratio.

Table 4 Feed conversion ratio of the experimental variants

LEP LEU LEUP LM

0 – 3 weeks

Intake / period / broiler, 

kg 

1.165 1.112 1.107 1.11

Gain / period / broiler g 672.86 682.57 715.49 634.21

Feed conversion ratio 

(kg feed / kg gain)

1.73 1.63 1.54 1.75

Percent difference 98.85 93.14 88 100

3 – 6 weeks

Intake / period / broiler, 

kg 

2.85 2.83 2.72 2.92

Gain / period / broiler g 1317.14 1383.42 1473.5 1415.79

Feed conversion ratio 

(kg feed / kg gain)

2.16 2.04 1.84 2.06

Percent difference 104.85 99.02 89.32 100

0 –6 weeks

Intake / period / broiler, 

kg 

4.015 3.942 3.827 4.03

Gain / period / broiler g 1990 2066 2189 2050

Feed conversion ratio 

(kg feed / kg gain)

2.01 1.9 1.74 1.96

Percent difference 102.55 96.93 88.77 100

Table 4 shows that:

- Group LEUP displayed the lowest feed conversion ratio during the period 

from 0 to 3 weeks, 12% lower than the control group;

- During the period from 3 to 6 weeks, group LEUP displayed a 10.7% 

lower feed conversion ratio than the control group;

- Throughout the entire experimental period (0 to 6 weeks), the feed 

conversion ratio of the experimental group LEUP was up to 12% lower than 

that of the control group.

Tissue samples from the duodenum, jejunum and cecum were collected 

from the groups treated with phytoadditives. Their examination revealed the 

following. Compared to the control group, the treated groups revealed slight 

changes at the mucous membrane of the three gut segments. Thus, the intestinal 

glands were deep, they displayed a wide lumen and the coating epithelium was 
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slightly hypertrophic. The capillary blood vessels network was properly 

developed in both the periglandular and interglandular intervals.

Frequent capillary ectasis were observed in the basal, interglandular and 

villous intervals of the duodenal mucous of the group treated with essential oils. 

The leukocyte infiltrate of the same group (particularly in the duodenal mucous) 

was frequently associated with processes of transepithelial migration (Fig. 1, 2).

Figure 1 Duodenum (LU), 20x,

Figure 2 Duodenum (LU), 40 x
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Figure 3 Jejunum (LU), 40 x

Figure 4 Cecum (LU), 20 x

The changes observed in the jejunum mucous (Fig. 3, 5) were slightly 

intensified in the group treated with the phytoadditives mixture (the figure 

shows apical cytoplasm vacuoles in the epithelial cells and dilatations of the 

large capillaries). The microscope images show more intense hypertrophic and 

secretory processes of the cecum mucous in the group treated with essential 

oils, processes also associated with the development of the capillary network 

(Fig. 4, 6).
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Figure 5 Jejunum (LUP), 40 x

Figure 6 Cecum (LUP), 20x

CONCLUSIONS

The use of dietary phytoadditives in the compound feed for broilers 

displayed the following effects:

- The feed intake of the 4 experimental variants did not differ significantly, 

being up to 6.9% lower in the broilers treated with a mixture of plant oils and 

medicinal plants. 

- The dietary use of a mixture of plant oils and medicinal plants resulted in 

higher body weights with up to 9% as compared to the non-treated groups;
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- The feed conversion ratio of group LEUP was with up to 1% lower than 

that of the control group;

- The histological effect of the phytoadditives materialized in changes of 

the mucous membrane of the three segments (duodenum, jejunum, cecum), 

which generated a more intense activity of absorption in the experimental 

groups as compared to the control group. 
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