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Table 1- Nutrients analysis of Biochar
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chemical composition Percentage
(555 2 IS 55) 555 485
Energy (Kcal/kg)
P 5.18
Crude Fiber
P 1.46
Crude Protein

5
P> 0.1<
Ether Extract
s 87.97
Ash

L 0.60
Calcium
S 0.04
Phosphorus
posike <0.01
Selenium
o 0.01
Copper
5 <0.01
Iodin

]
o 6.9
Iron
Fe 0.02
Manganese
¢ 0.01
Zinc
oAl Sogum sl L6
Humic Acid '
oA SgsP e 0.06
Fulvic Acid
ke 12.03

Organic matter
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Table 2- Diet formulation and calculated chemical composition of the basal ration (as fed).
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;ee)d zn ’M:e c;ise/:t %) starter diet growth diet finisher diet
s 0 (1-10 days) (11-24 days) (25-42 days)
&y 4 51.1 54.09 58.85
Corn
gwl‘;”?“‘ | 42.15 38.47 33.15
oybean mea
gi” u’fanf 59 238 35 438
oy oi
eSSl 1.44 1.33 1.23
Calcium carbonate
Slind el (52 152 1.32 1.13
Di calcium phosphate ' ’ '
Ei?f 03 03 03
ogte JI = 0.42 0.36 0.33
DL- Methionine
LIS gyn 3l =l
0.19 0.13 0.13
L- lysine hydrochloride
e g dizalig JoSo 0.50 0.50 0.50
Vitamin and mineral premix!
005 dpole olowd oSS
Calculated chemical composition
f\;“ Eﬁ(‘;ﬁ; L}‘L; &3y 3000 3100 3200
cal/ kg
PE oo 23 215 19.5
Crude protein (%)
poelS 0.96 0.87 0.79
Calcium (%)
MM
St % 0.17 0.16 0.16
02> JB jhud 0.48 0.43 0.39
Available phosphorous (%) ’ ' ’
O 0.74 0.64 0.59
Methionine (%)
f)‘J o 1.44 1.29 1.16
ysine (%
Ol (gt 1.08 0.99 0.91
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'Vitamin and mineral premix supplied per kilogram of diet: vitamin A, 12000 IU; vitamin D3, 5000 IU; vitamin K3, 2.55 mg;
thiamin, 3 mg; riboflavin, 7.5 mg; vitamin B6 (pyridoxine), 4.5 mg; vitamin B12, 0.02 mg; niacin, 51 mg; folic acid, 1.5 mg;
biotin, 0.2 mg; pantothenic acid, 13.5 mg; choline chloride, 250; Mn, 120 mg (manganese sulphate); Cu, 16 mg (copper sulphate);
I, 1 mg (potassium iodate); Fe, 40 mg (ferrous sulphate); Zn, 100 mg (zinc sulphate).
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3- Photoshop CC version 2019
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1- Malondialdehyde
2- Thiobarbituric acid reactive substances
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Table 3-The effect of different levels of Biochar on broiler chickens performance throughout the breeding period

n "’LM &_,g)..o .Lp).)
ialejl (glayloss oM Ol Shgspas @lisy 0js ol e Sl g5 odjlh el
Experimental Body weight  Feed intake ~ Daily weight gain Feed Vk'S)b' i Production efficiency
groups © (g/b/d) (g/b/d) conversion o ity factor
ratio (g/b/d) ’

wald 2413.3 83.49 53.94 1.55 84 312.61
Control (Zero)
S 20,3 YD 2330.6 81.58 53.14 1.54 94 338.85
25% Biochar
S 2oy 00 2267.5 83.82 52.69 1.59 98 335.78
50 % Biochar
BT WL A

, 2364.0 83.73 54.07 1.55 92 334.62
75% Biochar
Sasm dop e 2321.7 82.87 53.01 1.56 90 319.65
100% Biochar

1

SEM 48.41 1.352 1.233 0.036 3.16 18.37
S e 0.336 0.756 0.912 0.790 0.06 0.812
P-Values
ks 0.341 0.630 0.995 0.655 0.06 0.452
Linear
P32 4252 0.079 0.508 0.387 0.618 0.02 0.465
Quad

! SEM: Standard Error of Mean
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Table 4- The effect of experimental diets on Meat quality parameters'
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Table 5- The effect of experimental diets on Meat color and Bone Ash Broiler Chickens!
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Table 6-The effect of experimental diets on cost of feed consumed per kg live weight over the whole period broiler chickens.

whilejl oo () 0455 033 Sy A5 Cuosd 105 oy Loy b Caosd Ciglis
Experimental Production price/kg of live birds ~ The difference in price per kilogram of rations with the control
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Introduction Chicken meat is one of the most important foods and its economic production is essential. In
industrial poultry farms, about 70 to 75 percent of production costs are related to feed costs. Therefore, one of the
most important goals of poultry nutrition researchers, along with improving the performance and characteristics
of poultry carcasses, is to reduce the cost of feed. In addition to edible materials, dietary feed includes feed
additives that improve feed conversion, maintain bird health and, consequently, reduce costs and earn the most
economic benefits. Any substance that can improve the health and safety of the digestive tract is of particular
importance in feeding poultry. The presence of minerals in animal feed is necessary for the animal’s metabolic
processes. In fact, they are catalyst for many enzymatic systems, and part of hundreds of molecules involved in
intermediary metabolism, hormone secretion, antibacterial effects, and immune defense systems; as a result, it
influences growth performance, meat quality and appetite of broiler chickens. Traditionally, according to various
feeding standards, minerals are supplemented in broiler diet in the form of inorganic salts, i.e.: carbonates, oxides,
or sulfates to provide the birds’ requirements.

Therefore, one of the ways to reduce the cost of feed rations is to replace useful and low-cost compounds with
mineral supplements. In recent decades, the use of feed additives in poultry diets has been considered to increase
their production. One of these additives is humic compounds. Humic compounds are a compelex of compounds
that are produced from the decomposition of organic matter, especially plants, soil and coal. Biochar is produced
by pyrolysis from various types of biomass in a low-to-no oxygenthermal process at temperatures ranging from
350 to 1,000°C. In addition to its use as a dietary supplement, the use of biochar in nutrition has been considered
as a dietary supplement in recent years. It improves nutrition and thus better digestion and absorption of nutrients
and limits the activity of toxins such as dioxin, glyphosate, mycotoxins and pesticides and reduces side effects on
the gastrointestinal tract. This experiment was carried out to study the effects of replacement different levels of
Biochar with the mineral supplement of diet on performance, meat quality, and bone ash in broiler chickens.

Materials and Methods This experiment was conducted with 250 male broiler chicks (Ross 308) in a
completely randomized design with five treatments, and five replicates (10 birds per replicate) for 42 days. The
treatments included: 1) control diet (without Biochar, contain mineral supplement), 2) control diet whit 25%
Biochar plus 75% mineral supplement, 3) control diet whit 50% Biochar plus 50% mineral supplement, 4) control
diet whit 75% Biochar plus 25% mineral supplement, 5) control diet whit 100% Biochar plus mineral supplement.
Birds and feeds were weighed at days 1, 21, and 42 on a cage basis. The body weight gain, body weight, feed
intake and feed conversion ratio were determined. The meat lipid oxidation was evaluated by thiobarbituric acid-
reactive substances assay described previously. The pH of meat was measured with a pH meter by homogenizing
5 g of sample with 25 ml of distilled. To estimate the water holding capacity, one g of the meat samples were put
in tissue paper inside a tube and centrifuged (for 4 min at 1500 g). Then meat samples were dried at 70°C for 24
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h. Cooking loss was determined via the difference between raw weight and cooked weight, and expressed as a
percentage of the original weight. The drip loss was determined as the percentage of weight loss of meat samples
under standardized conditions. Color values L* (lightness), a* (redness), and b* (yellowness) were determined with
a previously described digital imaging method. The hue angle (arc tangent of b*/a"), and chroma (saturation index)
V (a*2 + b*?) were also determined. The crude ash of bone samples was analyzed according to standardized
methods.

Results and Discussion In the whole period of experiment, the replacement of mineral supplements with
Biochar could not make a significant difference on body weight, feed intake, food conversion rate (FCR),
European Production Index, bone ash. Meat pH of birds fed 75% Biochar was higher than in all treatments and
dripping loss of 75% Biochar was significantly lower than other treatments but here are no significant difference
between other treatments. Brightness and yellowness were not affected by the experimental treatment, but the
redness index was higher in 75% and 50% Biochar than in other treatments. Therefore, Biochar can replace dietary
mineral supplements due to the presence of humic substances and the presence of mineral elements in its
composition. Also, due to the low price of Biochar, the use of this substance instead of dietary mineral
supplements, makes the use of minerals more desirable and reduces the cost of the diet of broilers. In the present
study, the use of Biochar and its substitution with dietary supplements, due to its mineral content and humic acid,
improved meat quality of broilers. Despite the lack of a significant difference between the price of a diet ration
and a diet containing Biochar, it seems that the use of Biochar can replace dietary minerals and reduce the economic
costs of the diet, which is an important issue in the poultry industry.

The lack of altered bone ash in broiler chickens fed Biochar containing humic acid in this experiment was
probably due to the adequate and balanced levels of calcium and phosphorus in the diet and therefore due to the
lack of effect of humic acid in Biochar . This result may be due to adequate supply of minerals in treatments
containing Biochar compared to control group treatment that has made no change in bone ash from control group.

Conclusion In conclusion, the use of Biochar at 75% level without affecting the performance, improved the
meat quality (meat pH, redness color index and dripping loss percentage) of broiler chickens.

Keywords: Drip loss, Economic index, Humic acid, Redness color index.



