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Table 1. Composition of experimental diets
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Table 2. Effects of antibiotic, frankincense powders and essential oils on growth performance in quails

)l
P-Value SEM 4 b9)§ [ 05/5 ¥ 05/5 Y 05; Y og)f \ 05;

(%) o 0ig ol
<[EYA Y/ ARAZAR aa/o¥ ARAEN VoY/EA AN VoY/YA i TVEY
ARV \7An VYo \Y/AY WEIYA \YY/5 . \YY/ -5 VFY/¥A Sin Y Lyy
<I5YA Y/vy Y¥Y/oy yYa/¥y AARVAVN AARIAYN yya/ay YYo/vs AR

(+5) rae St xS
<IYVY Y& YY. ¥V YYY/A- YAV/IV-. Yia/¥o YA/ yya/s. ESTTRARTA]
ANas VY/AR DAY/ -V &Y/ OFAIYY OFY/Y INATRA Yav/vs S FY LYY
AR VEIVE AVY/F¥ YaA/y- YEO/A¥ YAV/AY V&N AYY/YS S YLy

sy
<oy RYRLN YYD Y/Yo Y/Y A7AYd YIYY YIYY ESAAR
AR ANAS o/vo AN aIsY INEZN AR OIYA Sin Y Lyy
<IYYA o[58 \vAns YIvY Y/ YIvs Y/\Y Y/¥o S YLy

PSS 23 pSke Yo 10 09,5 XS )35 p)TIS )3 S e ¥ 095 S 3 pS5LS 10 £ ke VY 09, eyl Siigni sl Y 055 anld 1) 05
S ()13 ine 6 ol O] (elyls 1l s it B> (sl & oy (sl sy b (sl yeSilio 1S uslsl pSskS )3 piS uleo B F 05,8 1S il
3kl gl Sl SEM (p<-/-0)

5 Syl 3 S sl ol 5 308 uilul g )9y « Sgm ol Ol Y Joas

Table 3. Effects of antibiotic, frankincense powders and essential oils on blood cells in quails
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Table 4. Effects of antibiotic, frankincense powders and essential oils on small intestine morphometric in Quails
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Table 5. Effects of antibiotic, frankincense powders and essential oils on ovary in quails
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Table 6. Effects of antibiotic, frankincense powders and essential oils on testis in quails
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Figure 1. The microscopic features of the jejunum mucosa in quails (magnification 40x).
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Figure 2. The microscopic features of the testis tissue in quails (magnification 40x).
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Abstract

This study was performed to investigate the effects of frankincense on growth performance,
hematology, intestinal morphology, and testicular and ovarian histology in Japanese quails. The
experiment was conducted with 450 Japanese quail chicks in a completely randomized design
with 6 treatments and 5 replicates (15 chicks per replicate). The experimental treatments were as
follows: basal diet with no additives (control treatment), and basal diet supplemented with
bacitracin antibiotic (treatment 2), 1g/kg of frankincense powder (treatments 3), 2g/kg
frankincense powder (treatments 4), 20 mg/kg frankincense essential oils (treatment 5), or 40
mg/kg frankincense essential oils (treatment 6). The results showed that the number of white
blood cells in treatment 5 was significantly greater than those in treatments 2 and 4 (P<0.05).
The internal connective tissue layer of the testes was thicker in treatment 6 than that in the
treatment 4 (P<0.05). In contrast, no significant effect of frankincense powder or essential oils
on growth performance, hematology, and morphological features of the intestine, ovarian, and
testes was observed as compared with the control group (P>0.05). In conclusion, the use of
frankincense powder or essential oils increased the number of white blood cells but it did not
change the other parameters.

Keywords: Frankincense, Hematology, Intestinal morphology, Ovarian, Quail chick, Testes
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