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4- Reactive Oxygen Species
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Table 1- Composition of experimental diets (g/kg)

05 Sloslas 0,5 ISV o las
Shes o BWee SheSen Sbes SB Se Chemical
Ingredients Control Earthworm Earthworm Ethanolic Ethanolic Composition
diet meal(10 g/kg) meal(20 g/kg) extract extract
(5.659/kg) (11.3g/kg)

é” 691.75 691.75 691.75 691.75 691.75 ME=2800kcal/kg

orn
PS5 g 139.6 139.6 139.6 139.6 139.6 CP=13 %
Wheat bran
(7F¥) Lguw oS
Soybean meal 65.2 65.2 65.2 65.2 65.2 Ca=1%
(44%)

< ok 30 20 10 30 30 AP=0.35 %
Corn gluten
SB eSS pe
Earthworm - 10 20 - - Met+Cys:O.49%
meal
£S5 Slojlas
SE - - - 0.56 1.13 Met=0.24%
Ethanolic
extract
ke 20 20 20 20 20 Thr=0.44 %
Sand
i 174 17.4 17.4 174 174 Lys=0.5 %
CaCO;
¥ 14.73 14.73 14.73 14.73 14.73 Na=0.15 %
Barley
Slond elS (3 12.96 12.96 12.96 12.96 12.96
DCP
P S 3 3 3 3 3
Common salt
iy ok 25 2.5 2.5 25 2.5
Vit. Premix
e Jose 25 25 25 25 25
Min. Premix
RO NI
TINCIENS 0.3 0.3 0.3 0.3 0.3
I-Lysine HCI

1Supplied per kg of diet: Mn, 100 mg; Fe, 60 mg; Zn, 80 mg; Cu, 8 mg; I, 1 mg; Se, 0.3 mg; Vit A, 10000 IU; Vit D3, 2000 IU; Vit E,
20 1U; Vit K3, 2 mg; Vit By, 2.5 mg; Vit B,, 8 mg; Vit B3, 40 mg; Vit Bs, 15 mg; Vit Bg, 5 mg; Biotin, 0.3 mg; Vit B,, 0.02 mg;

Folic Acid, 1.5 mg; Choline Chloride, 500 mg
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Table 2- Fatty acids concentration and percentage in earthworm sample

< daw! el .
Iéat;y elci d Concentration )
(mg/g fresh EW)

C8:0 0.007 0.204
C10:.0 0.108 3.101
C12:.0 0.140 4,012
C14:.0 0.092 2.648
Cl14:1 0.123 3.539
C16:0 0.195 5.580
Cil6:1 0.141 4.041
C17:.0 0.130 3.734
Cl7:1 0.038 1.085
C18:.0 0.413 11.830
C18:1(n-6)C 0.244 6.997
C18:1(n-6)T 0.183 5.258
C18:1(n-7) 0.072 2.051
C18:2(n-6)C 0.238 6.821
C18:2(n-6)T 0.101 2.883
C18:3(n-3)w6 0.021 0.616
C18:3(n-3)»3 0.007 0.188
C20:0 0.139 3.974
C20:1 0.028 0.807
C20:2 0.037 1.071
C20:3 0.079 2.275
C21:0 0.068 1.954
C22:0 0.043 1.230
C20:4(n-6) 0.331 9.505
C20:5(n-3) EPA 0.498 14.289
C22:6(n-3) DHA 0.011 0.303
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Table 3- Effects of different treatments on body, liver and testis weights and MDA of blood, liver, and testis®

i lojl (s ylows
Experimental Treatments SEM P-Value
Control EM? EM EE’ EE
(10g/kg) (20g/kg)  (5.65g/kg)  (11.3g/kg)
was 2l a0le 006"  0.04° 0.05° 0.04° 0.03° 0003  0.0001
Testis MDA (ug/g)
o oy 32.59 31.46 32.05 37.37 36.8 0.86 0.1
Testis weight (g)
S0 34.93 40.83 36.54 34.45 40.52 1.12 0.28
Liver weight (g)
oR ol 3630 3365 3302 3423 3602 51.96 0.18
Body weight (g)
25 allsglle 0.57° 0.09° 0.14° 0.13° 0.28" 0.059 0.03
Liver MDA (ug/g)
R 0.17° 0.08" 0.09" 0.07" 0.08" 0009  0.0001

Blood MDA(umol/L)

malondialdehyde
2 Earthworm Meal
% Ethanolic Extract
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! Means within columns with no common superscript differ significantly (P < 0.05). SEM: standard error means; MDA:
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Table 4- Effects of different treatments on biochemical parameters in blood plasma (mg/dI)*

bl (S Lo
Experimental Treatments SEM  P-Value
Control  EM®(10g/kg) EM (20g/kg)  EE?(5.65g/kg)  EE (11.3g/kg)
P 4.63 4.43 4.45 4.48 4.38 003 014
Phosphorus (mg/dl)
el 8.16" 8.68% 9.45° 7.87° 8.79® 0.17 0.02
Calcium (mg/dl)
gl gt . 15.81 14.24 14.59 155 15.13 0.34 0.68
Hemoglobin (g/dl)
Ol . 4.89 4.72 4.85 4,54 491 0.05 0.11
Albumin (g/dl)
&*_’9] M‘ 6.74 6.92 6.68 6.56 6.58 0.28 0.05
Uric acid (mg/dl)
Ph o 4.1 3.89 3.83 3.9 4.09 0.06 0.41
Total protein (g/dl)
ol 144.9 149.1 146.2 140.1 150.4 1.56 0.32
Cholesterol (mg/dl)
A’ - ‘ﬁf 170.75 172.13 173 163.67 170.5 3.16 0.92
Triglyceride (mg/dl)
$H 153.2 149.2 153.8 155.8 144.1 181 0.16

Glucose (mg/dl)

(P<e110) wasl o o ine S (glls S b i g b sy a slanSibs’

! Means within columns with no common superscript differ significantly (P < 0.05). SEM: standard error means; MDA:

malondialdehyde
2 Earthworm Meal
% Ethanolic Extract
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Table 5- Effects of experimental diets on liver enzymes content in blood plasma (u/l)*

sialojl sl slos
Experimental Treatments SEM  P-Value
Control EM® (10g/kg) EM (20g/kg) EEZ (5.65g/kg) EE (11.3g/kg)
f_“ é’;‘*"’ sy 213.98° 176.75" 158.75° 181.75% 203.40° 993  0.007
a5 5.14% 4.20% 2.21° 3.69% 3.64% 0.42 0.02
ALP
hiedly el o] 2.81 3.46 3.46 3.67 3.89 021 064
ALT
AST

(P<-140) wislb o o ine S (glls S e i g b sy p SlanSibs’

! Means within columns with no common superscript differ significantly (P < 0.05). SEM: standard error means; MDA:

malondialdehyde
2 Earthworm Meal
% Ethanolic Extract
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Introduction Oxidative stress is responsible for several health compromising conditions in livestock,
resulting low performance, metabolic diseases, suppression of immune responses and fertility problems in males.
It is known that the fatty acid composition of sperm membranes, especially their unsaturated components,
determine their biophysical characteristics such as fluidity and flexibility as appropriate for their specific
functions, including sperm motility and fertilizing capacity. The high levels of unsaturated fatty acids in the cell
membranes made them susceptible to oxidation. Usually, the natural anti-oxidant defense of the birds needs
fortification by dietary supplementation of antioxidants. Althoughsynthetic antioxidants are available and very
effective, but health concerns are associated with their consumption. Researchers are seeking natural
antioxidants to control the oxidation stress in birds. Natural antioxidants are substantially of plant origin.
Antioxidants originated from animal kingdom are interesting, because they are natural, and protein rich feed
ingredient with potentially functional properties. The vermiculture industry is a new and attractive agricultural
activity and its main product is vermicompost which is applied in farm lands as a natural fertilizer. Earthworms
are harvested as co-product and have the several applications. The purpose of this study was to investigate the
antioxidant properties of earthworm meal (EM) and ethanol extract (EE), and effect of feeding earthworm meal
and the extract on some oxidative parameters of native roosters.

Materials and Methods In experiment 1, fresh earthworms (Eisenia fetida) were washed and air-dried in
shadow and ground to produce the earthworm meal. Half of earthworm meals were soaked in 80 % (V/V)
ethanol with continues shaking for 24 h. The extract was filtered and concentrated to produce the ethanol extract
of earthworm meal. The proximate composition in content value of moisture, crude ash, crude protein, and crude
fat was determined according to the methods of AOAC. The fatty acid profile of extracted lipid was determined
by gas chromatography after methylation of fatty acids. The total phenolic compounds of earthworm meal were
determined using folin ciocalteu method. Antioxidant activity of extract was measured by ferric ion reducing
antioxidant power (FRAP) assay. In experiment two, 20 preselected Western Azarbaijan native roosters (34
weeks of age) were randomly allocated to 5 treatments and 4 blocks. Each rooster considered as an experimental
unit and received 0 g EM or EE, 10 or 20 g/kg EM, and 5.65 or 11.30 g/kg EE for 13 consecutive weeks. At the
end of experiment blood samples were collected form brachial vein of roosters, and birds were killed. The tissue
samples were collected from the liver and testis after recording the organ weights. The biochemical parameters
of blood including phosphorus, calcium, hemoglobin, albumin, uric acid, glucose, total protein, cholesterol and
triglyceride was determined using spectrophotometer and commercial diagnostic kits. The activity of liver
enzymes (lactate dehydrogenase, aspartate amino transferase, alkaline phosphatase and alanine amino
transferase) in plasma was determined using spectrophotometer and commercial diagnostic kits. The
malondialdehyde concentration was measured in blood plasma, liver tissue, and testis tissue of roosters as an
indicator of lipid peroxidation using thiobarbituric acid method.

Results and Discussion The results indicated that earthworm had 26 different fatty acids, which
eicosapentanoic, stearic, and arachidonic acid had the highest percentages, respectively. The total phenolic
compounds in earthworm were 169.72 mg/g of gallic acid equivalent. The results showed that FRAP was 242
pmol of Fe (II)/mg dry extract. The dry matter, crude fat, protein and ash of earthworm meal were determined
91, 1.7, 8.75 and 64.2 %, respectively.
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The blood, liver and testis malondialdehyde concentration in all of earthworm and earthworm extract treated
groups were significantly decreased (P<0.05). The plasma concentration of calcium was the only biochemical
parameter that significantly altered (P<0.05) and increased by earthworm powder (20 g/kg). The liver enzymes
activity, including aspartate amino transferase, lactate dehydrogenase, and alkaline phosphatase (but no alanine
amino transferase) were decreased in all of treated groups (P<0.05). The use of earthworm meal has some
advantages over the ethanol extract of earthworm such as lower cost, more availability and providing more
nutrients especially protein to rooster feeds.

Conclusion: According to the results of these two experiments, it was concluded that earthworm meal and
ethanol extract have antioxidant activity and are able to protect the blood, testis and liver against oxidative stress.
The antioxidant property of earthworm meal and extract could benefit male reproduction performance.

Keywords: Antioxidant activity, Biochemical parameters of blood plasma, Earthworm, Liver enzymes,
Rooster.






