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Table 1. Components and nutrient composition of the basic experimental diet
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Each kilogram of mineral supplement contains: 55 mg of iron, 88 mg of manganese, 88 mg of zinc, 5.5 mg of copper, 1.7 g of iodine. Each kilogram of
vitamin supplement contains: 8,800,000 AU vitamin A, 3,300,000 AU vitamin D3, 16,500 AU vitamin E, 2.2 mg of vitamin 3K, 2.5 mg of vitamin B1,
5.5 Vitamin B2 mg, 28 mg Vitamin B3, 6.6 mg Vitamin B5, 3.3 mg Vitamin B6, 0.6 mg Vitamin B9, 22.1 mg gram of vitamin B12, 55 mg of B7, 110
grams of choline chloride
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Table 2. The effect of using microcapsules containing a mixture of essential medicinal plants in normal conditions
and high density on the performance of broiler chickens.
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The means of each column with different letters have a significant difference (p<0.05).
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Table 3. The main and interaction effects of microcapsule containing a mixture of essential medicinal plants in
normal conditions and high density on the morphology of the small intestine in broiler chickens.
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The means of each column with different letters have a significant difference (p<0.05).
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Table 4. The main and interaction effects of microcapsules containing a mixture of essential medicinal plants in
normal conditions and high density on the acidity of the digestive system in broiler chickens

Ay ol @l
acidity Main effects
(Type of consumer product) (6 yae Joaxs g5
6.79 (Without coated essential 0il) ol ls yisigy (il (yas
6.11 (Covered with essential 0il) 0. Hls jibgy (uilol b
0.02 (standard error) 5 labusl (glas
0.04 (P Value) Jlois! gdass
(Herd density conditions) a5’ S5 L)y

76.6 (Recommended density) oii duoss o515
6.45 (High density) YU, S1,5
0.22 (standard error) 5 labusl (gllas
0.55 (P Value) Jlois! gdaws

A5 ST Ll X b pan Jyaee £
Type of consumed product x conditions of herd density

6.92¢ ol duogs (o515 Xoud o by (pilil (9
Without coated essential oils x recommended density
6.67% YL o515 Xoud o ey (il (g
Without coated essential oils x high density
6.13° 0l duogl KS1X ol I ides ywilwl b
Covered with essential oil x recommended density
6.592 YL oS15% 0l o ey uilul b
Covered with high density essential oil
0.02 3 lbiwl slas
standard error
0.03 Jloi>] s
P Value

[ Downloaded from rap.sanru.ac.ir on 2025-12-01 ]

[ DOR: 20.1001.1.22518622.1402.14.39.5.6 ]

[ DOI: 10.61186/rap.14.39.37 ]

o o _ (P<e/+0) aisl oo o gime BMAT ()ls b yu& Bgy> b gt o (sla 1 Sle
The means of each column with different letters have a significant difference (p<0.05).

ol el (I3l 5 039) slajy poye 9 Jobo il I (65 o
@ S5 ol Bpae €85 ams g W 098 (3165 b jide ulel Gpae W Ui wyp ol @l
oy ) Bpas gy g oy dgue 1) 3)8ee (650 ISl ialS iy GllBl 4 e Syl GlalS o

Dghicn dpog g 00 e Jlowr GBS Sladrgr (S has cupe el Shg Gpas ald

Falo%)

1. Adamiec, J. and D.J.D.T. Kalemba. 2006. Analysis of microencapsulation ability of essential oils
during spray drying. International Journal, 24(9): 1127-32.

2. Alcigek, A., M. Bozkurt and M. Cabuk. 2004. The effects of a mixture of herbal essential oil, an
organic acid or a probiotic on broiler performance. South African Journal of Animal Science, 34: 217-
222.

3. Azarbad, E., H. Kermanshahi, A. Yaghobfar and A. Meimandipor. 2019. Effect of different levels of
Satureja khuzistanica essential oil in conventional and microcapsulated forms on intestinal
morphology and performance of broiler chickens. Journal Animal Production, 21(4): 87-97.

4. Barreto, M.S.R., J.F.M. Menten, A.M.C. Racanicci, P.W.Z. Pereira and P. Rizzo. 2008. Plant extracts
used as growth promoters in broilers. Brazilian Journal of Poultry Science, 2: 109-115.

5. Basilico, M.Z. and J.C. Basilico. 1999. Inhibitory effects of some spice essential oils on Aspergillus
ochraceus NRRL 3174 growth and ochratoxin A production. Letters in Applied Microbiology, 29(4):
238-241.

6. Brenes, A. and E. Rourab. 2010. Essential oils in poultry nutrition: Main effects and modes of action.
Animal Feed Science and Technology, 158: 1-14.

7. Canan, B., E.M. Kuddusi, K. Sait and K. Ridvan. 2007. Effect of dietary vitamin E on the
performance, plasma and egg yolk vitamin E levels and lipid oxidation of egg in heat stressed layers.
Journal of Applied Biological Sciences, 1(3): 19-23.

8. Caterina, M.J., M.A. Schumacher, M. Tominaga, T.A. Rosen, D. Levine, M. Ciftci, U.G. Simsek, A.
Yuce, O. Yilmaz and B. Dalkilic. 2010. Effects ofdietary antibiotic and Cinnamon oil
supplementation on antioxidant enzyme activities, cholesterol levels and fatty acid compositions of
serum and meat inbroiler chickens. ActaVeterinaria Brno, 79: 33-40

9. Cho, J.,, H. Kim and I. Kim. 2014. Effects of phytogenic feed additive on growth performance,
digestibility, blood metabolites, intestinal microbiota, meat color and relative organ weight after oral
challenge with Clostridium perfringens in broilers. Livestock Science, 160: 82-88.

10. Craig, J.W. 1999. Health - promoting properties of common herbs. American Journal of Clinical
Nutrition, 70: 491-499.


http://dx.doi.org/10.61186/rap.14.39.37
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.39.5.6
http://rap.sanru.ac.ir/article-1-1330-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-01 ]

[ DOR: 20.1001.1.22518622.1402.14.39.5.6 ]

[ DOI: 10.61186/rap.14.39.37 ]

OlsSwl plusl g olg 125
¥ VEY e P ot fpasyle JLo ol Slidss (sl

11. Dawkins, M.S., Ch.A. Donnelly and T.A. Jones. 2004. Chicken welfare is influenced more by housing
conditions than by stocking density. Journal Nature, 22(427): 342-344.

12. Dozier, W.A., J.P. Thaxton, S.L. Branton, G.W. Morgan, D.M. Miles and W.B. Roush. 2005.
Stocking density effects on growth performance and processing yields of heavy broilers. Poultry
Science, 84(8): 1332-1338.

13. Farsi Jani, M. 1998. How flock density affects the production and carcass quality of broiler chickens.
Damdar, 6(99): 55.

14. Garcia, V., P. Catala-Grogori, F. Hernandez, M.D. Megias and J. Madrid. 2007. Effect of formic acid
and plant extracts on growth, nutrient digestibility, intestine mucosa morphology, and meat yield of
broilers. Journal of Applied Poultry Research, 16: 555-562.

15. Ghalamkari, G.H., M. Toghyani, E. Tavalaeian, N. Landy, Z. Ghalamkari and H. Radnezhad. 2011.
Efficiency of different levels of Satureja hortensis L. (Savory) incomparison with an antibiotic growth
promoter on performance, carcass traits, immune responses and serum biochemical parameters in
broiler chickens. African Journal of Biotechnology, 10(61): 13318-13323.

16. Gharsallaoui, A., G. Roudaut, O. Chambin, A. Voilley and RJFri. Saurel. 2007. Applications of spray-
drying in microencapsulation of food ingredients: An overview, 40(9): 1107-21.

17.Ghasemloo, V., S.A. Hosseini, H. Lotfollahian and A. Meimandipour. 2017. The effects of
encapsulated oregano essential oil on microbial population and morphology of intestinal tract in
broiler chickens. Journal Animal Production, 19(2): 467-478.

18. Ghorbani, M.R., A. Tatar, M.R. Jamali and S. Kord Zanganeh. 2017. Effect of using feed additives on
performance, carcass traits, immune organs and tibia characteristics of broiler chickens reared in high
stocking density. Iranian Veterinary Journal, 14(3): 57-69.

19. Giannenas, |., D. Tontis, E. Tsalie, E.F. Chronis, D. Doukas and I. Kyriazakis. 2010. Influence of
dietary mushroom agaricus bisporus on intestinal morphology and micro flora composition in broiler
chickens. Research on Veterinary Science, 89: 78-84.

20.Gong, J., F. Yin, Y. Hou and YJCJoAS. Yin. 2014. Chinese herbs as alternatives to antibiotics in feed
for swine and poultry production: potential and challenges in application. Canadian Journal of Animal
Science, 94(2): 223-241.

21. Grashorn, M.A. 2010. Use of phytobiotics in broiler nutrition—an alternative to infeed antibiotics.
Journal of Animal and Feed Sciences, 19(3): 338-47.

22.Helena, M. and M. Cabral. 2010. A review on cyclodextrin encapsulation of essential oils and
volatiles. Flavour and Fragrance Journal, 25: 313-326.

23.Hernandez, F., J. Madrid, V. Garcia, J. Orengo and M.D. Megias. 2004. Influence of two plant
extracts on broiler performance, digestibility and digestive organ size. Poultry Science, 83: 169-174.

24.Jaderi, N., A. Nobakht and Y. Mehman-navaz. 2011. Investigation the effects of using of Satureja
hortensis L., Ziziphora tenuir L., Urtica dioica L. and their different mixtures on yield, egg quality,
blood and immunity parameters of laying hens. Iranian Journal of Medicinal and Aromatic Plants, 27
(1): 11-24.

25.Jang, I.S., Y.H. Ko, S.Y. Kang and C.Y. Lee. 2007. Effect of a commercial essential oil on growth
performance digestive enzyme activity and intestinal microflora population in broiler chickens.
Animal Feed Science and Technology, 134(3-4): 304-15.

26.Kalantar, M., A.A. Saki, P. Zamani and H. Aliarabi. 2011. Effect of drinking thyme essence on
performance, energy and protein efficiency and economical indices of broiler chickens. Pajouhesh and
Sazandegi. In Animal Sciences, 92: 59-67.

27.Kazemifard, M. 2022. Effect of dietary protein lowering and supplementation of Peppermint extract
on yield, carcass, blood parameters and microbial population of broiler chickens. Research on Animal
Production, 13(37): 52-63 (In Persian).

28. Khaksar, V., M. Krimpen, H. Hashemipour and M. Pilevar. 2012. Effects of thyme essential oil on
performance, some blood parameters and ileal microflora of Japanese quail. Journal of Poultry
Science, 49: 106-110.

29. Kroismayr, A., J. Sehm, M. Pfaffl, C. Plitzner, H. Foissy and T. Ettle. 2008. Effects of essential oils or
Avilamycin on gut microbiology and blood parameters of weaned piglets. Czech Journal Animal
Science, 53: 377-87.

30.Lee, K.W., H. Everts and A.C. Beyen. 2003. Dietary carvacrol lowers body gain but improves feed
conversion infemale broiler chickens. Journal of Applied Poultry research 12: 394-399.

31.Lillehoj, H.S., D.K. Kim, D.M. Bravo and S.H. Lee. 2011. Effects of dietary plant-derived
phytonutrients on the genome-wide profiles and coccidiosis resistance in the broiler chickens. BMC
proceedings. BioMed Central Ltd.

32.Mc, J.F. 1984. Histological and histochemical uses of periodic acid. Stain Technology, 23: 99-108.

33. Mehdikhani, M. and A.M. Aghazadeh. 2016. Effects of using a commercial blend of the extract of
medicinal plants (XTRACT CAPS XL®) and thyme and peppermint extracts eplacement of antibiotic
growth promoters on performance of Ross broilers. Master (M.Sc.) Thesis in Poultry Nutrition.
university of Urmia (In Persian).


https://bioone.org/journals/canadian-journal-of-animal-science/volume-94/issue-2
https://bioone.org/journals/canadian-journal-of-animal-science/volume-94/issue-2
http://dx.doi.org/10.61186/rap.14.39.37
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.39.5.6
http://rap.sanru.ac.ir/article-1-1330-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-01 ]

[ DOR: 20.1001.1.22518622.1402.14.39.5.6 ]

[ DOI: 10.61186/rap.14.39.37 ]

OlugSl sl (olog 12
| 7 w)‘; oK MM‘9&.§\))L) 039, u_mluf.'g.,ou; ‘.));J.o&ﬁélfwsl): Ja.)l)m ) ol ‘jlu-'}.\ ) quw‘ d)‘a.o ):‘ R

34. Michiels, J., J. Missotten, N. Dierick, D. Fremaut, P. Maene and S. De Smet. 2008. In vitro
degradation and in vivo passage kinetics of carvacrol, thymol, eugenol and trans-cinnamaldehyde
along the gastrointestinal tract of piglets. Journal of the Science of Food and Agriculture, 88(13):
2371-81.

35. Moharreri, M., R. Vakili, E. Oskoueian and Q. Rajabzadeh. 2021. Effects of microencapsulated
essential oils on growth performance and biomarkers of inflammation in broiler chickens challenged
with salmonella enteritidis. Journal of the Saudi Society of Agricultural Sciences, 21(5): 349-357

36. Molodi, Y. and M. Daneshyar. 2017. The effects of peppermint and rosemary essential oils on
performance, internal organ weights and some blood indices of Japanese quail. Iranian Journal of
Medicinal and Aromatic Plant, 33(6): 915-927.

37.Mojgani, N., M R. Sanjabi, A. Dalimi, N. Vaseji and E. Zareie Yousef Abad. 2020. Effect of probiotic
and herbal extracts on performance, blood biochemistry and immune system of broiler chicks,
Research on Animal Production, 11(28): 1-10 (In Persian).

38.Platel, K. and K. Srinivasan. 2003. Digestive stimulant action of spices: A myth or reality. Indian
Journal of Medical Research, 167-179.

39. Rouzmehr, F., Y. Chashnidel, M. Rezaei, M. Mohiti Asli and M. Mottaghi Talab. 2017. The Effect of
Thyme and Cinnamon microencapsulated essential oils on performance, some blood parameters and
carcass characteristic in boiler chicks. Research on Animal Production, 8(17): 34-42.

40. Samik, K. P., H. Gobinda, K.M. Manas and S. Gautam. 2007. Effect of organic acid salt on the
performance and gut health of broiler chicken. Poultry Science, 44: 389-395.

41.Viveros, A., S. Chamorro, M. Pizarro, I. Arija, C. Centeno and A. Brenes. 2011 Effects of dietary
polyphenol-rich grape products on intestinal microflora and gut morphology in broiler chicks. Poultry
Science, 90: 566-578.

42. Williams, P. and R. Losa. 2001. The use of essential oils and their compounds in poultry nutrition.
World Poultry Science. 17:14-15.

43. Zhang, X.X., Y.F. Fan, X.M. Tao and K.L. Yick. 2004. Fabrication and properties of microcapsules
and nanocapsules containing n-octadecane. Materials Chemistry and Physics, 88(2-3): 300-307.

44.Zhang, Y., J. Gong, H. Yu, Q. Guo, C. Defelice, M. Hernandez, Y. Yinand and Q. Wang. 2014.
Alginate-whey protein dry powder optimized for target delivery of essential oils to the intestine of
chickens. Poultry Science, 93: 2514-2525.


http://dx.doi.org/10.61186/rap.14.39.37
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.39.5.6
http://rap.sanru.ac.ir/article-1-1330-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-01 ]

[ DOR: 20.1001.1.22518622.1402.14.39.5.6 ]

[ DOI: 10.61186/rap.14.39.37 ]

Research on Animal Production, Vol. 14, N0. 39, SPring 2023 .........oiinieiiii e e e e ere e 47

Investigating the Effect of using Microcapsule Essential Oil in Conditions of Flock
Density on Performance, Morphology of the Small Intestine and Acidity of the
Digestive Tract of Broiler Chickens
Zahra Tahami! and Ehsan Oskoueian?

1- Ph.D. of Animal Nutrition, Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran
(Corresponding author: tahami6690@yahoo.com)

2- Assistant Professor in Biotechnology Agricultural Biotechnology Research Institute of Iran, Mashhad, Iran
Received: 22 October, 2022 Accepted: 18 December, 2022

Extended Abstract

Introduction and Objective: Today, the poultry industry tends to increase production per unit
area, at the same time, the increase in flock density is faced with management and health
restrictions and obstacles. Consuming medicinal plants can be an effective nutritional solution
to overcome the challenge of high density. Therefore, an experiment was designed and
conducted in order to investigate the effects of the essential oils of medicinal plants in two un-
capsulated and microencapsulated forms in the diet on the performance, intestinal morphology
and acidity of the digestive system of broiler chickens.

Material and Methods: In this research, out of 250 broiler chickens of the Ross 308 strain in
the form of a completely randomized design with a factorial arrangement of 2x2, with 4
treatments and 5 repetitions, and in each repetition, normal density of 10 chickens and high
density of 15 chickens with a similar weighted average was used. Microcapsules containing
essential medicinal plants containing effective compounds of thyme leaf, savory leaf,
peppermint leaf and black pepper seeds developed in the Agricultural Biotechnology Research
Institute of East and North-East region of Iran. The tested treatments were; The first treatment:
normal density (10 chickens per square meter) + no plant essential oil (control), the second
treatment: high density (15 chickens per square meter) + no plant essential oil, the third
treatment: normal density (10 chickens per square meter) + 500 mg/kg of un-capsulated
essential oil mixture, fourth treatment: high density (15 chicks per square meter) + 500 mg/kg of
encapsulated essential oil mixture. The number of casualties, the weight of the casualties and the
weight of the eliminated chickens were recorded separately. The amount of feed consumed and
weight gain were measured weekly and the food conversion ratio was calculated. At the end of
the experiment, 2 birds were randomly selected from each repetition and slaughtered after blood
sampling. To study the structure of small intestine villi, samples were obtained from duodenum,
jejunum and ileum. A microscope with 40 times magnification was used to measure the height
and width of the villus, and a 100 times magnification was used to measure the depth of the
crypt. The acidity of the caecum was measured by a pH meter.

Results: The results showed that the addition of microcapsules led to a decrease in the
percentage of losses, an increase in weight at high density compared to the absence of
microcapsules. The use of microcapsules in conditions of high concentration led to a decrease in
the oral conversion factor. Treatments using microcapsules in normal and high density
conditions had significantly higher gastrointestinal acidity compared to treatments that did not
receive microcapsules. Consumption of microcapsules in normal and high concentrations led to
an increase in the length of intestinal villi.

Conclusion: It can be concluded that the addition of encapsulated essential oil improved the
weight gain, feed conversion ratio, intestinal morphostructural characteristics.

Keywords: Broiler, Essential oil, Intestinal morphology, Microencapsulation
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