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ABSTRACT
The aim of the current study was to evaluate the effect of different levels of Curcuma

longa on some physiological and biochemical parameters, as well as some egg productive and
quality characters and the intestinal microflora of local quail. 240 one-day-old quail were
distributed randomly into 4 groups (60 birds/group) with 3 replicates. The groups were as
follows: 1% group (control) birds were reared on standard ration, the 2™, 3" and 4™ groups birds
were reared on standard ration supplemented with 3, 6 and 9 gm turmeric/kg ration
respectively. The results revealed that the turmeric improve blood picture as represented by the
significant increase of RBCs, Hb and PCV% specially in 3™ and 4™ treatments. Also, the
turmeric reduced significantly triglycerides and cholesterol compared with the control.
Curcuma longa treatment improved the intestinal microflora represented by the significant
decrease in the number of pathogenic flora (Salmonella and E. coli), and significant increase in
the benefit flora (Lactobacillus). On the other hands treatments reduced significantly the age of
1% egg production and enhance the age of 50% egg production. In conclusion, Curcuma longa
treatment induced ameliorative effects on some of physiological and productive performance of
quail.
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Introduction

Medicinal and aromatic plants and herbs and
their extracts have been used to treat many
disease conditions in poultry ® | and these
medicinal plants and herbs differ from other
plants in terms of containing substances with
medicinal effects. The components of these
effective plants and their extracts have been
known whether from leaves, stem, flowers or
roots @ It has been shown that these plants
improve growth and environment of the
gastrointestinal tract and enhance immunity
through their anti-bacterial and anti-fungal
role ®. One of these plants and herbs is
turmeric (Curcuma longa), which belongs to
the Zingiberaceae family. Curcuma longa is
a tropical plant that contain the compound
Curcuma longa @ | it is incorporated in many
medicines that used to treat the liver disease
and loss of appetite “ . Curcuma longa is
also characterized by its anti-bacterial and
anti-inflammatory  properties and  its
effectiveness against some microbes such as
E. coli, Psedomononas, Staphylococcus
aureus © ' ®. Curcuma longa improves the
immune system @ | body weight, weight
gain, feed conversion efficiency and reduced
feed consumption © ¥ . The aims of the
current study are to evaluate the effect of
different levels of Curcuma longa on some
physiological and biochemical parameters of
quail, as well as, its impact on the egg

productivity and its quality characteristics.
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Also, the status of the intestinal microflora of

quail have been studied too.

Materials and Methods

This experiment was conducted in
the poultry farm of the Animal Production
Department, College of Agriculture and
Forestry / University of Mosul, for the period
1/9/2019 to 15/10/2019. This

been carried out from one day-old till the age

study have

of 42 days. Two hundred-forty birds, at one
day-old age were distributed randomly into 4
groups (60 birds/group) with 3 replicates. 1%
group (control) birds were reared on a
standard ration, the 2", 3 and 4™ groups
birds were reared on a standard ration
supplemented with 3, 6 and 9 gm turmeric/kg
ration respectively according to “%. The
components on standard ration were
compound according to Y . The Teurmeric
powder was obtained from local herbs and
mixed manially with a small amount of diets
, then the amount was increase with the new
mixture until reach the required homogeneity
between the diets materials.

When the birds reached the age of egg
production, egg production was studied on
the basis of Hen Day Production (H.D.P)
and egg weight and the following parameters
were calculated: Egg quality, 10 eggs from
each repeated and weighed and broken to
calculates, height albumin, yolk height ,yolk
dimension, yolk weight, shell thicken, shell
weight and calculated shape index and yolk

index using the following equations :



Egg length
Shape index =
Egg width
Yolk height
Yolk index =

Yolk dimension

Also measured the weight of the oviduct,
ovary weight , length oviducyt , age of
puberty , and weight of first egg and age of
reach to 50% egg production. And selected
12 birds from each treatment estimate
microbial content of intestines from bacteria
E.Coli, Salmonella and Lactobacillus by

12 Account of the differential

method
number of white blood cells, red blood cells
according to “®  Hemoglobin concentration,
Packed cell volume (PCV) according to %
Mean Corpuscular Volume (MCV) , Mean
(MCH) Mean

Concentration

Corpuscular  Hemoglobin

Corpuscular  Hemoglobin
(MCHC) . Also measured concentration of
Cholesterol, triglyceride , glucose , total
protein , albumin , globulin using kit ready

made analysis of the company (Biolabo ,

Maizy , France) and calculated
globulin/albumin ration The statistical
analysis  was  performed  completely

randomized design (C.R.D) one way analysis
of variance differences between totals were
determined using Duncan's Multiple Ranges
test for all the measurement studied and level

of statistical characterize was (P < 0.05) as
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described by ™ using ©

. program to
analyses the data and using the following

equation :
Yij=pu+ti+eij.

Yij = Value of observation in the observation
in the experimental .

U = the general average .
ti = effect of treat .

Eij = effect of the experimental error .

Results

The result of the statistical analysis of the
data show in table (1) a significant increase
in number of red blood cells in the fourth
treatment compared with the control
treatment , and note significant differences (P
< 0.05) in the level of hemoglobin in the
second (3 mg Turmeric / kg ration) and third
treatment (6 mg Turmeric / kg ration)
compared with the control group , but no
significant difference were PCV between all
treatments . this result were agree with the
result of “’ ¥ indicated ,if they did not
notice significant differences in the Packed
cell volume (PCV) , while they notice a
significant increase in the level of
hemoglobin when adding turmeric powder to

the diet of quail.

In the table (2) illustrate some biochemical
analysis that include a significant increase in
the level of serum total protein of T,, T3 and
T, treatments compared with the control

treatment.



Table (1) : Effect of Adding Turmeric Powder on some Bloody Traits of Quail

Treatment T, (Control To(Turmeric)  Ts(Turmeric)  T4(Turmeric)
Treatment) (3gm/kg) (6 gm / kg) (9 gm / kg)
Parameters
Red Blood Cells 3.56+0.13 b 4.14+0.24 ab 4.00£0.24 ab 4.43+0.37 a
(RBCs) (10%/mm?)
Packed Cell Volume 34.80+1.24 a 37.80+2.95 a 40.80+1.24 a 39.80+2.20 a
(PCV) %
Hemoglobin 10.78+0.69 ¢ 13.00+0.20 ab  13.40+0.45a  11.92+0.16 bc
Concentration (g/dl)
Mean Corpuscular 98.17+4.78 a 93.76£11.98a 103.63x8.01a 93.23x11.53a
Volume (MCV) 12
Mean Corpuscular 30.33£1.80 a 31.91+2.22 a 33.76x1.62 a 27.76x2.41 a
Hemoglobin (MCH)
(P9)
Mean Corpuscular 31.09+2.12 a 35.32+3.06 a 3291+1.16a 30.27+1.50 a
Hemoglobin

Concentration
(MCHC) (g/dl)

The different letters horizontally indicate significant differences at the (p<0.05).

Table (2) Effect of Adding Turmeric Powder on some Biochemical Parameters in Blood
Serum of Quail

Treatment T, (Control T,(Turmeric) (3  Ts(Turmeric) (6 T4(Turmeric) (9
Treatment) gm / kg) gm / kg) gm / kg)
Parameters
Total protein 4.50+0.13 c 5.22+0.22 b 5.59+0.19 ab 6.051£0.24 a
Albumin 2.21+0.07 a 2.22+0.06 a 2.12+0.02 a 2.17+0.04 a
Globulin 2.28+0.15¢ 2.99+0.22 b 3.46+0.20 ab 3.88+0.22 a
Globulin/ Albumin 1.04+0.09 ¢ 1.35+0.12 b 1.63+0.10 ab 1.78+0.08 a
ratio
Concentration of 328.65+47.1 a 225.52+16.7a 233.70+£24.85 a 228.52+0.42 a
Glucose
Concentration of 685.41+80.4 a 367.56+25.69 b 322.87+39.9 b 322.71+45.91 b
Triglycerides
Concentration of 221.62+0.19 a 157.32+13.63ab 167.97+33.63ab  146.43+14.41 b

Cholesterol

The different letters horizontal indicate significant differences at the (p<0.05) .
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An increase in the level of globulin and
globulin/aloumin ratio in T, T3 and T4
compared with the control treatment. A
significant reduction of triglycerides in T,
Ts, and T4, but the cholesterol level decrease

in T4 compared with the control treatment.

Turns out of the table (3) a significant

decrease in the number of bacteria
Salmonella and E.coli in the treatment of
adding turmeric powder compared to the
control treatment. But a significant increase
in the number of bacteria Lactobacillus in the
Tz and T, compared to the control treatment

and T,.

Table (3) : Effect of Adding Turmeric Powder on Number Bacterial (enteric ecosystem) of

Quail.

Parameters Salmonella

Treatment

E.Coli Lactobacillus

T1 (Control treatment)

T,(Turmeric) (3 gm / kg)

Ts(Turmeric) (6 gm / kg)

T4(Turmeric) (9 gm / kg)

15.16x10% +0.47 a

12.83x10% +0.83 b

12.00 x10*+0.57 b

12.00x10%+0.57 b

14.16 x10*+0.87a  13.66 x10°+ 1.05 b

13.00x10*+ 0.57ab  16.83x10*+0.35b
11.16 x10*+0.35¢  20.33 x10*+0.98 a

11.50 x10*+0.34 bc 21.50x10%+0.84 a

The different letters in the same colum indicate significant differences at the (p<0.05) .

The result of the statistical analysis in table
(4) indicate that there were a significant
increase in the yolk diameter in the T, and T3
compared with the control treatment and a
significant weight yolk in the all treatment
compared with the control treatment . Weight
shell increase in the T3 compared with the
and the Yolk index

decrease in the T, compared with the control

control treatment

treatment, a significant decrease (P < 0.05) in
the age of first egg laying and age to 50%

egg production in the 2" 3™ and 4"
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treatments compared with control treatment .
The result were contrary to @ found if no
significant differences were observed in the
weight shell , the result in agree with found
10 if showed that there were significant
differences in the Height yolk and weight
shell, while it was in violation of the same
research found , as he noticed that there were
no significant differences in the yolk
dimension and Yolk index when adding

turmeric plant powder to the diet of quail .



Table (4) : Effect of turmeric powder on egg weight and egg quality .

Treatment T, (Control To(Turmeric) (3  T3(Turmeric) (6  T4(Turmeric) (9
ameters Treatment) gm/ kg) gm/ Kkg) gm/ Kkg)
Weight egg (gm) 11.00+0.26 a 12.12+0.39 a 12.12+0.38 a 11.75+0.55 a
Weight albumen 5.17+0.21 a 5.59+0.24 a 5.93+0.33 a 5.82+0.25 a
(gm)
Height albumen 4.12+0.08 a 4.37+0.22a 4.33+0.16 a 4.54+0.27 a
(mm)
Weight yolk (gm) 3.23+0.08 b 3.79+0.18 a 3.84+0.15a 3.83+0.17 a
Height yolk (mm) 10.01+0.17 a 10.12+0.24 a 10.24+0.16 a 10.04+0.07 a
Yolk dimension 20.94+0.36 b 23.26+0.28 a 22.88+0.37 a 22.2240.71 a
(mm)
Egg Length(mm) 32.20+0.40 a 32.61+0.23 a 31.54+1.06 a 32.49+0.55a
Egg width(mm) 24.351£0.25a 25.37+0.40 a 25.01+0.41 a 25.24+0.46 a
Weight shell (gm) 1.54+0.16 b 1.77+0.08 ab 1.96+0.09 a 1.91+0.13 ab
Shell thicken (mm) 0.29+0.03 a 0.25+0.01 a 0.24+0.01 a 0.24+0.01 a
shell membranes 0.01+0.003 a 0.02+0.002 a 0.02+0.002 a 0.01+0.02 a
thickness (mm)
Shape index 1.32+0.01a 1.28+0.01a 1.26+0.04 a 1.29+0.03 a
Yolk index 0.47+0.006 a 0.43+0.01 b 0.45+0.009 ab 0.45+0.01 ab
1°' egg weight (gm) 10.00+0.65 a 10.37+0.46 a 10.25+0.52 a 9.87+0.29 a
age of first egg laying 39.00 £0.00 a 37.33+0.33b 34.6620.66 ¢ 35.00£0.57 ¢
(day)
Age of 50 % 44.33+0.33 a 40.66+0.33 c 41.33+0.34 bc 42.33£0.33 b

production (day)

The different letters horizontal indicate significant differences at the (p<0.05) .

Discussion

The reason for the decrease in
cholesterol and triglyceride may be due to
the fact that the curcumin compound may
have stimulated the secretion of bile, which
works to reduce the level of cholesterol and
triglyceride concentration from the blood
serum , and thus will increase the digestion

19 These results agree with ©* if

of fats
noticed that there were no significant
differences in the concentration of glucose
in the blood serum and a significant
decrease in the concentration of cholesterol

and triglycerides when adding turmeric
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tuber powder to broiler diets . The reason
for the decrease in globulin/albumin ratio
may be due is that turmeric acts as an
antioxidant  ,anti-bacterial and  anti-
inflammatory , and this reflected positive
on the health of birds and improved the

work of the immune system €212

The reason for the decrease of
Salmonella and E.coli and the increase in
the number of bacteria Lactobacillus is that
turmeric is characterized by containing
effective substances against microbes such
as E.coli and Staphylococcus © . Which is



reflected on the health of the bird through
the balance of the content of
microorganisms digestive system . ©¥
indicated that the internal and external egg
qualities such as egg weight, Yolk weight
and yolk index were significant increase at
the group fed (10 g/kg), this is may be due
that turmeric may have positive effect on
the site of calcium deposition in the uterus
and hence increase shell weight and

thickness ¥ .
References :

1. Al-Shahat , Naser abu Zaid (2000) .
Medicinal Plants and Herbs , Arabia house
for publishing and distribution , 2t Cairo .

2. Kandil,
Abdullah and Ibrahim, Ayman Kamal.(2007).
Production of Medicinal, Aromatic and Oily

Awwad Mohammed

Plants I. Agriculture — Ain Shams University.
3. Toghyani, M., Toghyani, M.,
Gheisari, A., Ghalamkari, G., &
Eghbalsaied, S. (2011). Evaluation of
cinnamon and garlic as antibiotic growth
promoter substitutions on performance,
immune responses, serum biochemical and
haematological parameters in  broiler
chicks. Livestock science, 138(1-3), 167-
173.

4. Anamika, B. (2012). Extraction of
curcumin. J Environ Sci Toxicol Food
Technol, 1(3), 1-16.

5. Fang J. Y., C. F. Hung, H. C. Chiu,
J.T. Wang and F.Chan . (2003). Efficacy and

AL- Rahawi, Bas.J.Vet.Res.20(2)2021 65

irritancy of enhancers on the in-vitro and in-
vivo percutaneous absorption of curcumin. J.
Pharm. Pharmacol. 55 (5): 593-601.

6. Negi, P. S., Jayaprakasha, G. K.,
Jagan Mohan Rao, L., & Sakariah, K. K.
(1999). Antibacterial activity of turmeric
oil.: a byproduct from curcumin
manufacture. Journal of agricultural and

food chemistry, 47(10), 4297-4300.

7. Jurenka, J. S. (2009). Anti-
inflammatory properties of curcumin, a
major constituent of Curcuma longa: A
review of preclinical and clinical
research. Alternative medicine review, 14
(2) : 141-153.

8. Durrani, F. R., Ismail, M., Sultan,
A., Suhail, S. M., Chand, N., & Durrani, Z.
(2006). Effect of different levels of feed
added turmeric (Curcuma longa) on the
performance of broiler chicks. Journal of
Agricultural and Biological Science, 1(2),
9-11.

9. Habeeb, A. A. M., & El Tarabany,
A. A. (2012). Effect of Nigella sativa or
curcumin on daily body weight gain, feed
intake and some physiological functions in
growing Zaraibi goats during hot summer
season. Arab Journal of Nuclear Science
and Applications, 45(2), 238-
249.

10. Razooqi, A. J. (2018). Influence of
Addition Turmeric Powder Plant (Curcuma

longa) to The Ration in Productive


http://dx.doi.org/10.1211/0022357021062
https://doi.org/10.1021/jf990308d
https://bit.ly/33GBVsF

Performance and Some Eggs Qualitative

Traits of  Japanese Quail. Diyala
Agricultural Sciences Journal, 10(1), 1-11.
11.  N.R.C. (1994)

Requirements of Poultry .9threv.Ed

Nutrient

National Academ Press ,Washington ,DC.
12. Harrigan, W. F., & McCance, M. E.
(1976). Laboratory methods in food and

dairy microbiology. Academic  Press
Inc.(London) Ltd.
13. Campbell TW.(1995) Avian

Hematology and Cytology. 2™ ed. lowa
State University Press. 1995;176-198 p.

14.  Jain, N.(1986) Ced: Schalms
Veterinary hematology lea and Febiger ,
U.S.A, p. 267 —282.

15. Steel RGD, Torrie JH. (1960).
Principles and Procedures of Statistics. NY:
McGraw-Hill Book Company; 1960. 207-
208 p.

16. SAS Institute. (2001). SAS user
guide: Statistics. Version 8.2 ed. SAS
Institute Inc., Cary, NC.

17. Emadi, M., & Kermanshahi, H.
(2007). Effect of turmeric rhizome powder
on the activity of some blood enzymes in
broiler chickens. Int. J. Poult. Sci, 6(1), 48-
51.

18.  Al-Jubouri,
(2008). Effect of Adding Different Levels of

Turmeric Powder (Curcuma Longa) to The

Saleh Najm Hussain

Diet on Productive Performance and Some
Blood Characteristics of Broiler Chickens.
Msc. thesis. College of Agriculture. Tikrit

University.

AL- Rahawi, Bas.J.Vet.Res.20(2)2021

66

19.  Al-Sultan, S. I, & Gameel, A. A
(2004). Histopathological changes in the
livers of broiler chicken supplemented with
turmeric (Curcuma longa). International

Journal of Poultry Science, 3(5), 333-336.

20.  Al-Jubouri, Saleh Najm Hussain
(2017). Effect of Turmeric Tube Powder on
Productive Performance and Chemical
Composition and Some Blood Parameters of
Broiler Chickens, Journal of Tikrit University
of Agricultural Sciences, 17(3), 157-163.

21. Hernandez, F. J., V.Madrid., J.GJ.
Orengo and M. D. Megias.(2004). Influence
of two plant Extracts on Broiler performance,
Digestibility and Digestive organ Size .Poult.
Sci., 83:169-174 .

22. Rahmani, H. R. and W. S. Speer.
(2005).

performance and Humoral

Natural additives influence the
immunity of
broilers. International J. of plant. Sci. 4 (9) :
713-717 .

23. Riasi, A., Kermanshahi,
Mahdavi, A. H. (2012).

performance, egg quality and some serum

H., &
Production

metabolites of older commercial laying
hens fed different levels of turmeric
rhizome (Curcuma longa) powder. Journal
of Medicinal Plants Research, 6(11), 2141-
2145,

24, Radwan N, Hassan RA, Qota EM,
Fayek HM . (2008). Effect of natural
antioxidant on oxidative stability of egg and
productive and reproductive performance of

laying hens . Int’l . J. Poult. Sci. 7, 134-150.


https://bit.ly/3Jd6yX5
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&lookup=0&q=Effect+of+adding+different+levels+of+turmeric+powder+(Curcuma+Longa)+to+the+diet+on+productive+performance+and+some+blood+characteristics+of+broiler+chickens
https://bit.ly/3yI8YrQ
https://doi.org/10.5897/JMPR11.1316

Olarotimi, O.j. (2018). Turmeric (Curcuma
longa) : An Underutizied Phytogenic
Additive in Poultry Nutrition. Turkish J. of
Agriculture - Food  Science and
Technology, 6(1) : 102 -106.

Liegil) cliual) (anyg daludl) Ciliall (ans b 2SS §gama (o Ailide cligioa o5l dul
Olamd) il claal) Ly duanll
Gl a8 Gegallae e
Qeasall aals — lilaly dely 3 A0S — lgeal) 2 1Y) o
Al
e & Curcuma longa S (e ddlide Cligioe 530 andi sa ddlall dufll Caxs
Lgall Dslig Silally Gandl dacgilly b)) Glaall (any XSy (digngaslly Laludl Glaall
(Ae sane/lila 60) Clesane aof & nly ag yers Dilk 240 Wlsde ¢35 - Al Glawd) ikl
o sl Cuy () (oY) degenall 1 Y il e Gilesanall cilS Ly e 3 sy
9 56 53 L) lias dide o laygala Cany 3 g 2G5 Ll de ganall Lol ol dile
i pll Brpea o s B HGK o D Ge o sl Gle e i S8 B a2
deganall 3 Loy Luagapall pdll LA anag adll Gliady yeall adll LA 22l digiadl) 52l
Blasedl degana pa d3lhe Jy il sSllg LD (yoaall (ggina JSis JB LS o LS L aailly B
Dl e 3 (goinal) (liatVL dbicie Ligaall sl (s ) Curcuma longa J1 dsla) <
Al Lal (g .(Lactobacillus) dsiull 1)kl saL3lls (Salmonella and E. coli) Gzl
e P50 ) Jyeasl) s an ol piasl domasl (S ggimall J€all a8 dlalaall
Ul b A il ) ol Curcuma longa 5 dlleall o @lly (e it . panl) )
cObaadl Aty aldl) oY)
Olacd) cdugrall |y gldg jila ¢, Curcuma longa cpdll g :dualidall cilalst)

AL- Rahawi, Bas.J.Vet.Res.20(2)2021 67


https://doi.org/10.294925.turjaf.v6il.102-106.1572
https://doi.org/10.294925.turjaf.v6il.102-106.1572

