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Extended Abstract

Introduction and Objective: Vermi humus refers to the final product of organic material
decomposition by earthworms, which contains compounds such as humic substances (humic
acids, fulvic acid, and humin). The present study aimed to investigate the effect of vermi_humus
supplement on performance, quantitative and qualitative characteristics of eggs, serum
biochemical parameters, and microbial population in the small intestine of laying quails.
Material and methods: The experiment was conducted for eight weeks using 160 laying quails
in a completely randomized design with eight treatments, four replications, and five female quails
per cage. The experimental groups consisted of different levels of vermi humus (0, 0.25, 0.50,
0.75, 1.5, and 2%) and virginiamycin antibiotic (7.0%). During the experiment, all eggs in each
cage were collected daily, counted, weighed, and recorded. Feed consumption for each cage was
calculated on a weekly basis throughout the entire experimental period. The feed conversion ratio
was calculated by dividing the daily feed intake by the average daily egg mass of each quail.
Some qualitative egg traits were measured, including shell thickness, shell percentage, shell
strength, yolk percentage, albumen height, 1QU unit, and yolk oxidation. At the end of the
experiment, five birds from each treatment group were randomly selected and slaughtered after
weighing using the neck bone displacement method, and one gram of ileum contents was taken
for microbiological population analysis.

Results: According to the results, different levels of vermi humus did not have any effect on the
performance of egg-laying quails. The effect of vermi humus supplement on the percentage of
shell thickness, shell percentage, shell strength, and yolk percentage was not statistically
significant. By increasing the level of vermi humus supplement, the height of the albumen and
IQU unit decreased. Different levels of vermi humus supplements had no effect on the amount of
calcium, total protein, cholesterol, glucose, and albumin in blood serum. The results indicated that
the effect of different levels of vermi humus supplement on the microbial population of quail's
small intestine was significant. With increasing levels of vermi-humus supplement, the degree of
oxidation of fresh and stored quail egg yolks changed linearly and in the second degree.
Conclusion In general, the results showed that the consumption of vermi humus as a natural food
substance improved the performance and egg weight, and enhanced the quality characteristics of
Japanese quail eggs at levels of 0.5% and 1.5%. Furthermore, the consumption of vermi humus
at a level of 0.5% led to an improvement in the antioxidant status of the yolk and a decrease in
the population of undesirable microorganisms in the small intestine of quails.

Keywords: Blood biochemical parameters, Humic acid, Laying quail, Vermi humus,
Virginiamycin
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Table 1. Components and chemical composition of experimental diet
RSG50 oo 0yg JoSte | oalitl 550 gl

Levels used of Vermi-humus supplement in the diet of laying quail (122) Shg Slse iz
A V. Voo A7 DAL
Omlelii g Sy S 2oy 2oy Loy3 <10 Loy ol 0y Food components (%)
Virginiamycin % 2.00 % 1.50 % 1.00 % 0.75 % 0.50 % 0.25 Basic ration
51.27 51.27 51.27 51.27 51.27 51.27 51.27 51.27 C:r);
30.49 30.49 30.49 30.49 30.49 30.49 30.49 3125 ()3 FF) Ly Al
Soybean meal (44%)
6.10 6.10 6.10 6.10 6.10 6.10 6.10 6.10 ps
Wheat
1.31 1.31 1.31 1.31 1.31 1.31 1.31 1.51 2l ofg)
Vegetable oil
1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.50 land oS Dg;
5.96 5.96 5.96 5.96 5.96 5.96 5.96 5.32 prlS Slps
Calcium carbonate
0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 plb é;;
0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 #laallyy JoSo
Vitamin premix
0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 ok dae JoSo
Mineral premix
0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 Opigke
Methionine
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 N on
Threonine
0 0.50 1.00 1.25 1.50 175 2.00 awla
Sand
2.00 1.50 1.00 0.75 0.50 0.25 0 L50922)9
Vermi-humus

e ooy olewd oSy
Chemical composition of food rations
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2750 2764 2760 2757 2755 2753 2752 2750 (S okS »
Metabolizable Energy (kcal/kg)
18.96 19.12 19.01 19.03 19.00 18.99 18.98 18.96 (2)) P& e
Crude protein (%)
2.37 2.37 2.37 2.37 2.37 2.37 2.37 2.37 (2)2) el
Calcium (%)
(30,3) o yiand JB i
0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 Avallanle Soephorus 50
0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 (23) oigeie
Methionine (%)
0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 (10)2) Cfanges + gt
Methionine + Cysteine (%)
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 (22) o239
Lysine (%)
0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 (03) g5
Threonine (%)
0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 (3252) 2o
Sodium (%)
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*Each kilogram of vitamin premix contains 3600000 units of vitamin A, 800000 units of vitamin D3, 7200 units of vitamin E, 800 mg of vitamin
K3, 710 mg of vitamin B1, 2640 mg of vitamin B2, 3920 mg of vitamin B3, 11880 mg of vitamin B5, 1176 mg of vitamin B6. 400 mg of vitamin
B9, 6 mg of vitamin B12, 40 mg of vitamin biotin, and 200,000 mg of choline chloride.

**Each kilogram of mineral premix contained 39680 mg of manganese, 20000 mg of iron, 33880 mg of zinc, 4000 mg of copper, 396.8 mg of
iodine, and 80 mg of selenium.
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Table 2. The amount of Vermi-humus chemical composition
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Table 3. The effect of different levels of Vermi-humus on the performance of laying Japanese quail
Jd oo

Ll (Es 500 1p5) 055 0385 013y (M0y3) o595 W55 (£)5) 055 39 (p)5) Shgs Gpae  (10)0) ogasn s0rg s
i i : : i Levels of Vermi-
Feed crg?i\éersmn Egg masr?evr\]/ec;g;])t (grams/ Egg production (%) Egg weight (grams) Feed E:é)rr;ﬁqjgptlon ev:ufntzjs (Ue/or;m
2.93 10.94 87.2 12.5 319 0
2.76 11.57 88.2 11.13 31.6 0.25
2.95 11.20 85.9 13.04 318 0.50
2.75 11.39 91.1 12.51 31.2 0.75
2.83 10.91 87.1 12.52 30.5 1.00
2.96 11.52 92.7 12.42 34.0 15
2.79 11.41 90.1 12.65 317 2.00
2.88 11.44 89.9 12.73 32.9 Virginiamycin
0.43 0.27 0.1 0.59 0.35 P-value
0.03 0.09 0.66 0.09 0.31 SEM
Contrast
0.50 0.8 0.60 0.51 0.21 Linear
0.8 0.13 0.68 0.18 0.56 Quadratic
SEM :Standard error of the mean
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Table 4. The effect of different levels of vermi-humus on egg quality of laying Japanese quail

N L L L eyl oSl Cwlbs
OGPl e )9 w009 e 0)9 ; . .
'+ N e A e Tt e D s e Lo
" (o) (pSshS)  (eile)
- . Relative Relative Albumen Shell Shell ;
1QU unit F;?é%t'i[\]/:nv%e;gmsf weight of the weight of height strength thickness Levels of V:rml—humus
9 shell (grams) yolk (gram) (mm) (kg% (mm) (%)
62.92% 63.18 8.71 30.22 5242 1.029 0.2205 0
62.99° 62.61 8.72 30.10 4.97% 1.00 0.2187 0.25
59.90®° 63.27 8.38 30.80 4.57% 0.977 0.2198 0.50
57.58% 67.18 8.95 31.40 4.31° 1.031 0.2211 0.75
57.50* 63.45 8.66 30.60 4.26° 1.033 0.2188 1.00
£ /VN® 62.29 8.97 30.22 4.68% 1.257 0.2194 15
57.51%® 60.99 8.89 31.30 4.25° 1.151 0.2184 2.00
55.08° 60.62 8.54 31.00 4.13° 0.968 0.2179 Virginiamycin
0.05 0.62 0.40 0.37 0.01 0.15 0.93 P-value
0.71 0.67 0.06 0.28 0.09 0.01 0.001 SEM
Contrast
0.0005 0.89 0.52 .38 0.001 0.87 0.72 Linear
0.33 0.60 0.74 0.62 0.42 0.43 0.67 Quadratic
SEM :Standard error of the mean
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Table 5. Effects of different levels of vermi-humus on the blood biochemical parameters of laying Japanese quail

[e5ke) 595 (ol pSke) JoinlS [ pSile) oS o) pS) el 1 £)5) £ s (53] ogoghesnys gl
(3 (= (2 (o G (A (o>
gl]lé(;gﬁg Cholesterol (mg/dL) Calcium (mg/dL) Albumin (g/dL) Tot(agl]/gio)tem Levels of Vermi-humus (%)
177.28 263.74 13.94 4.24 5.00 0
168.02 265.60 13.19 4.52 5.29 0.25
165.52 247.56 14.78 3.89 5.17 0.50
163.35 248.72 14.64 4.06 5.45 0.75
163.50 254.02 13.14 4.00 5.08 1.00
164.16 243.08 13.73 4.01 5.16 15
163.87 239.01 14.31 4.07 5.44 200
169.18 246.29 13.43 4.04 5.00 Virginiamycin
0.80 0.06 011 0.81 0.67 P-value
2.03 351 0.19 0.09 0.06 SEM
Contrast
0.12 0.67 0.92 0.33 0.61 Linear
0.43 0.02 0.09 0.91 0.23 Quadratic

a0 non-synonymous letters in each column indicate a significant difference at the 95% confidence Tevel
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Table 6. Effect of different levels of vermi-humus supplementation on intestinal microflora population (Log

CFUg -1) of laying Japanese quail

1S 58 5 sl SaSY desl (slogs 5L Silgn o ySL JS lap 58 (223) gogisary haw
Str%gtggﬂ(;cus Lactic acid bacteria Total aerobic bacteria Coliforms Levels of Vermi-humus (%)

G2 235 G2ee dor 025

6.56° 6.32° 7.29% 4.81° 050

7.88% 7.92° 7.29% 5.17" 0.75

8.332 7.28° 7.99% 6.15% 1.00

7.65% 5.75¢ 7.62° 7.412 15

8.28% 7.242 7.06¢ 7.03% 2 .

7.93% 6.79> 6.28° 6.58% Virginiamycin

0.0001 0.0001 0.0001 0.0001 P-value

0.13 0.17 0.11 0.19 SEM

Contrast
0.0001 0.0001 0.0001 0.0001 Linear
0.0001 0.32 0.0001 0.13 Quadratic

a: non-synonymous letters in each column indicate a significant difference at the 95% confidence level
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Table 7. The effect of different levels of Vermi-humus supplement on oxidation and cholesterol of egg-yolk of

laying Japanese quail
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0.07 0.003 0.006 P-value
0.03 0.0001 0.0001 SEM
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