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Comparative study of the effect of adding different levels of Chenopodium 
quinoa seed powder to the diet and vitamin C to drinking water on some 
biochemical traits of blood serum to broilers Ross 308
Evan Najah Abdulhadi and Nihad Abdul-Lateef Ali*

Abstract: This experiment was conducted in the poultry" field "of the" Department of "Animal Production, College of 
Agriculture, Al-Qasim Green University for" the period "1/10"/2021 until 4/11/2021. The study aimed to add different levels 
of Chenopodium quinoa seed "powder to the diet and" vitamin C "to" the "drinking water" to know "the" best levels of 
quinoa seed powder to the diet that can be used in poultry diets. "In the experiment, 225 unsexed broiler chicks (Ross 
308") were used, distributed randomly to 15 (cages) with 5 experimental treatments for "each treatment" of "45 birds, 
and each treatment" included "three replicates" for "each replicate of 15 birds. The "experimental treatments were as 
follows: The first treatment: control treatment" (basic diet "free of" any addition, whether in feed or drinking water). The 
second treatment: add 12 g of quinoa seeds/kg of feed; the third treatment: add 14 g of quinoa seeds/kg of feed; the fourth 
treatment: add 16 g of quinoa seeds/kg of feed; the fifth treatment: add 300 mg of vitamin C/liter of drinking water. The 
results of the experiment showed a significantly excelled (P≤0.05) for the "third, fourth, and fifth treatments" in total protein 
"concentration compared to the first treatment" (control). As for "the concentration of" albumin and globulin, no significant 
differences were recorded among all treatments. "As for the concentration of" cholesterol and low-"density lipoproteins, 
the second, third," fourth, and fifth "treatments" showed "a significant decrease (P≤0.05") compared to "the" first treatment 
(control) "and a significant increase (P≤0.05) in the concentration" of high-density lipoproteins.
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Introduction
One of the most critical challenges facing the poultry 

industry is the search for natural additives to water and feed 
to improve the productive efficiency of poultry, especially 
when the European Union in 2006 banned the use of anti-
biotics that stimulate the growth of the diseases afflict him1.

This led researchers to produce derivatives of some 
plants and use them in treatments. In contrast, others turned 
to use medicinal plants because they contain natural chemi-
cals that have proven their ability to improve productivity and 
physiological and immune traits in broilers, such as lemon-
grass leaves2 and Bay leaves3, as well as many medicinal 
plants that were used as growth stimulants in animal diets4.

So, the seeds of Chenopodium quinoa were selected 
as one of the medicinal plants for its strong antioxidant ac-
tivities and nutritional properties as a vital precursor that 
promotes growth and improves the health status because 
it contains many effective compounds such as phytoecd-
ysteroids, phytosterols and saponins and phytic acid5 and 
essential fatty acids such as linoleic oleic and palmitic acid6. 
As well as containing amino acids such as tyrosine and ar-
ginine and mineral elements such as iron, calcium phos-
phorous and zinc7. In addition to its role in improving the 
coefficient of digestion8.

Quinoa is a food crop similar to grain and has a hi-
gher nutritional value than other grains and is an excellent 
source of fiber 10% which is much higher than wheat 27%, 

maize 17% and rice 04%9. Vitamin C, or ascorbic acid, is 
a water-soluble vitamin with negligible solubility in organic 
solvents. It is relatively stable in its dry crystalline form In 
natural conditions, poultry does not need to add it due to 
the ability of their bodies to form it from glucose sugar, but 
it was observed that the level of vitamin C decreases in the 
blood intestines and liver when birds are exposed to stress 
but it is an antioxidant where vitamin C increases the birds’ 
resistance to some bacterial and viral diseases and thus 
reduces the percentage of fatalities10. Research has shown 
that vitamin C acts as an antioxidant and is involved in many 
vital processes in the body, especially for broilers.

This may be due to the role of vitamin C in the manu-
facture and regulation of the secretion of corticosteroid hor-
mones from the adrenal cortex11  and because the synthesis 
of vitamin C is insufficient in newly hatched chicks. As well 
as birds bred under stress conditions it was necessary to 
add it to drinking water to provide the required needs of it 
to reduce the negative impact of its deficiency in the body12 

and because quinoa is an important nutrient and there is no 
local study on its use in poultry feeding.

This plant was chosen to know the effect of adding it at 
different levels to the broiler’s diet as a natural antioxidant 
and comparing it with the synthetic antioxidant Vitamin C on 
production performance and knowing the best concentra-
tion Which we can recommend to poultry breeders.
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Materials and methods 
This study was conducted in the poultry field of the 

Department of Animal Production College of Agriculture/ 
Al-Qasim Green University from 1/10/2021 to 4/11/2021. 
In the experiment, 225 unsexed Ross 308 broiler chicks 
were used and randomly distributed to 15 cages with 5 ex-
perimental treatments for each treatment of 45 birds; each 
treatment included three replicates for each replicate of 15 
birds. The chicks were raised in the nests on a bed of white 
sawdust with a thickness of 7 cm.

The feed was provided to the birds freely as it was pro-
vided as a starter diet from the age of 1-11 days on the 
growth diet from the age of 12-22 days, and on a final diet  
from the age of 23-35 days at the end of the experiment as 
shown in Table 1 where the experiment parameters were 
as follows:

In the first treatment, the control treatment essential 
diet is free of any addition, whether in feed or drinking water 
Second treatment, add 12 g of quinoa seeds/kg of the third 
feed treatment, add 14 g of quinoa seeds/kg in the four-
th feed treatment add 16 grams of quinoa seeds/kg of fifth 
feed treatment add 300 mg of vitamin C/L of drinking water.

The experiment included studying the following charac-
teristics average live body weight gain, feed consumption, 
food conversion factor, and mortality rate. The averages 
of these traits were estimated for each week of the expe-
riment, which amounted to five weeks, Use a Completely 
Randomized Design CRD to study the effect of different 
treatments on the studied traits the differences between the 
means were compared using Duncan's polynomial test13  

and the readymade statistical program SAS14 was used to 
analyze the data.

"recorded the lowest concentration of total protein."
However, the second treatment did not record any sig-

nificant differences between it and the other treatments, 
where there are no significant differences between all treat-
ments for albumin concentration (gm/100ml) and globulin 
concentration (gm/100ml), we notice.

Table 3 shows the effect of adding different levels of" 
quinoa seeds "to the" diet "and" vitamin C "to drinking water 
in the serum lipid profile of broilers at" 35 days of "age, whe-
re the first treatment (control) recorded the highest" choles-
terol "concentration" and reached 215.51 mg / 100 ml, while 
the treatments recorded.

The third, fourth and fifth lowest cholesterol concentra-
tions, "As for the second treatment, no significant" differen-
ce was recorded "between" it "and the" rest of "the" treat-
ments. We also note that there are no significant differences 
in the concentration of triglycerides (mg / 100 ml) among all 
the treatments of the experiment.

From the same table, the birds "of the" second, "third). 
fourth, and fifth" treatments recorded a significant (P≤0.05) 
superiority (P≤0.05) "over the birds of the first treatment 
(control) in the trait "of high-density" lipoproteins ("HDL).

While the first treatment recorded the" highest "con-
centration of" LDL, "with a significant difference (P≤0.05") 
compared to "the" (second, "third, fourth and fifth") addition 
treatments, "which recorded the lowest" concentration "of" 
LDL, which "recorded the lowest concentration of" LDL. As 
for the" "very low-density lipoproteins" (VLDL), "the results 
of the" statistical analysis indicate "that there" are no "sig-
nificant differences between" all "the" experimental "treat-
ments" "at the age of 35 days.

Discussion
The significant improvement of the treatments of quinoa 

seeds (third and fourth) in total protein concentration com-
pared to the first treatment (control) may be because they 
contain some biologically active compounds such as sapo-
nins and glycosides by increasing the secretion of digestive 
enzymes, improving the immune response, and protecting 
gut tissue16. In addition to the high protein content of quinoa 
seeds by 23%, it became an essential source of protein and 
used as a partial substitute for protein in broiler diets17.

Thus, this leads "to an increase in the concentration 
of total protein", as the high concentration of total protein 
in the blood serum is a good indicator of the bird's good 
health. The quinoa plant "plays an important role in the" 
health status "of the" organism "by" containing many active 
compounds and many minerals in addition to vitamins and 
fatty acids and a high percentage of amino acids18. As for 
the significant improvement of vitamin C treatment (the fifth 
treatment) in the concentration of total protein, it may be 
due to The role "of vitamin C" in reducing "the secretion of 
corticosterone" is through inhibiting "the" two enzymes - 21 
hydroxylase and 11-penta-hydroxylase, which dominate the 
synthesis of this hormone from the adrenal cortex19 which 
leads to a decrease in the effectiveness of protein catabo-
lism to benefit from sugar and then maintaining High level 
of protein in blood plasma20. The reason for the" reduction 
in the "concentration of cholesterol and low-density lipopro-
teins and" the rise of "high-density lipoproteins in" quinoa 
seed addition "treatments compared to the first treatment 
(control) may be due to the" quinoa seeds containing many 
active chemical substances and compounds such as vola-
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Figure 1. The quinoa seeds used in the experiment.

Results
Table 2 shows the effect of adding different levels of 

quinoa seeds to the diet and vitamin C to drinking water 
on the biochemical traits of the blood serum of broilers at 
35 days of age. Where the results of the analysis concer-
ning the concentration of total protein (g/100 ml) showed a 
significant improvement (P≤0.05) for the birds of the third, 
fourth and fifth treatments, which recorded the highest con-
centration of total protein, while the first treatment" (control) 
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Table 2. Formulas and variables for calculating the components of the productive process’ cost.
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tile oils, saponins, tannins, glycosides and phenols, which 
are in its insoluble form, it forms a complex with cholesterol, 
which prevents its absorption by the intestines, thus lowe-
ring the level of cholesterol and low-density lipoproteins21,22 
another explanation for the low cholesterol level is due to 
the role of quinoa seeds in reducing cholesterol synthesis 

by decreasing the activity of the enzyme HMG-CoA reducta-
se, which has an important role in the cholesterol formation 
pathway23. Also, the high level of HDL includes inhibiting the 
oxidation of low-density protein. It thus protects the endo-
thelial cells from the toxic effect of the oxidation of low-den-
sity lipoprotein24,25. 

Table 3. Effect of adding different levels of" quinoa seeds "to the diet" and vitamin C "to drinking water" as lipids for serum 
of broilers "at 35 days of" age ("arithmetic mean ± standard error").

Table 2. "Effect of adding different levels of" quinoa seeds" to" the diet "and" vitamin C "to drinking water on the" bioche-
mical traits "of" serum "of" broilers "at 35 days of" age ("arithmetic mean ± standard error").
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Conclusions
Quinoa seeds significantly improved total protein con-

centration in the study treatment, making it an important 
protein source and used as a partial substitute for protein in 
broiler diets. Similarly, vitamin C's role in resisting stress is 
controlling the secretion of corticosterone, which is secreted 
by the adrenal cortex. As vitamin C has an essential role in 
synthesizing corticosterone hormone, this hormone works 
to increase glucose utilization by breaking it down. Protein 
to produce energy. In contrast, there were no significant di-
fferences were recorded among all treatments in the con-
centration of" albumin and globulin.
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