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Abstract

The effect of humic acid supplemented feed on egg performance of laying hens was
conducted. Nutrient digestibility and NPU of feed were studied in laying hen at the age of 40
weeks old. They were randomly devided into 5 groups, each groub has 4 replicates and each
replicate was 1 hen. Mixed feed of 16% protein level supplemented with 0, 0.1, 0.2, 0.3 and
0.4 percent by weight of humic acid was used for feeding. The result indicated that the humic
acid supplemented feed increase the digestibility of calcium phosphorus and NPU. During the
study on egg performance and egg quality of 5 groups of laying hen during 28-47 weeks old.
Each grop has 3 replicates and each replicate was 12 hens. Each group recieved the same
. feed which has been used at the first experiment. The experiment was conducted in completely
randomized design (CRD). After 5 months of feeding, it was found that egg performance was
significantly increased on hens fed with humic acid supplémented diet. The best egg
performances and feed conversion ratio was at 0.2% supplemented. it was significantly better
than those of non-supplemented group. Furthermore, shell weight and shell thickness were

increased. The experiment concluded that humic acid supplemented feed enhanced egg



performance and egg shell quality. By increasing number of egg production, shell weight and

shell thickness and decreased the cost of production.
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Feed ingredients and chemical composition of experimental diets.
Chemical composition of premixes 2.5 kg per 1,000 kg feed.
The effects of humic acid supplement on nutrient digestibility of
laying hen during 28-47 weeks of age. '
The effects of humic acid treatment on egg performance of laying
hen during 28-47 weeks of age. _

The effects of humic acid treatment on egg quality of laying hen

during 28-47 weeks of age.

Amino acids pattern of humic acid

Chemical composition of humic acid

The chemical analysis of experimental diets
Maximum-Minimum temperature and Relative humidity during

experiment period.
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Table 1 Feed ingredients and chemical composition of experimental diets.

Humic acid supplement (% by weight)

' 0 0.1 0.2 0.3 0.4
Corn 48.32 48.32 48.32 48.32 48.32
Rice brand 10.00 10.00 10.00  10.00 10.00
Broken rice 10.00 10.00 10.00 10.00 10.00
Soybean meal (46.31%CP) 12.63 12.63 12.63 12.63 12.63
Fish meal (55.69%CP) 7.00 7.00 7.00 7.00 7.00
Tallow ' 3.00 3.00 3.00 3.00 3.00
Oyster shell 8.30 8.30 8.30 8.30 8.30
Dicalciumphosphate (18%P) 0.20 0.20 0.20 0.20 0.20
Salt . 0.50 0.50 0.50 0.50 0.50
Premixes 0.25 0.25 0.25 . 025 0.25
Humic acid 0 0.1 0.2 0.3 0.4
Total 100.00 100.10 100.20 100.30 100.40

Feed cost, baht/kg 6.05 6.17 6.29 6.41 6.53
Caiculated analysis

Protein, % 16.00 15.98 15.97 15.95 15.94
Energy,ME kcal/dg 2902 2899 2896 2893 2890
Ether extract,% 6.91 6.90 6.896 6.889 6.882
Crude Fiber,% 3.47 3.467 3.463 .  3.459 3.456
Calcium, % 3.75 3.746 3.742 3.739 3.735
Avai.phosphorus, % 0.39 0.389 0.389 0.389 0.388
Lysine, % ' 0.82 0.819  0.818 0.817 0.817
Methionine+Cystine, % 0.55 0.549 0.549 0.548 0.547

Tryptophane, % 0.18 0.179 0.179 0.179 0.179



Table 2 Chemical composition of premixes 2.5 kg per 1,000 kg feed.

' Component Quantity
Vitamin A (1U) 10,200,500
Vitamin D3 (1U) 2,500,000
Vitamin E (g) 6.80
Vitamin K3 (g) 1.70
Vitamin B, (g) 1,70
Vitamin B, (g) 4.25
Vitamin Bg (g) 1.70
Vitamin B,, (mg) 12.75
Niacin (g) 17,00
Pentotinic acid (g) 8.50
Folic acid (g) 0.85
Biotin (mg) . 8.50
Choline chloride (g) ~200.00
Iron (g) 100.00
Copper (@) 40.00
Zinc (g)’ 223.00
Manganese (g) 313.00
Cobalt (g) 1.50
Selenium (g) 0.50
lodine (g) 2.63
Anticake agent (g) 250.00
Antioxidant (g) ~50.00
Carrier (g) | 1,150.00
Total (kg) 2.50
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Table 3 The effects of humic acid supplement on nutrient digestibility (X &= SD) of laying hen during 28-47 weeks

Humic acid supplement (% by weight) SEM” CV(%)
0 0.1 0.2 0.3 0.4
Digestibility of DM (%) 7466t 518 66.96 = 0.41 73.85 = 3.64 7365+ 199  74.00% 353 1.943 4.63
Digestibility of Ash (%) 71.54°+ 353 41.04°%+ 21.90 50.50"+ 2.56 48.78°+ 171  50.87°13.77 1.624 5.35
Digestibility of Ether Extract (%) 77.78°+ 227 65.61°+ 8.03 76.88° % 3.49 76.52°+ 346 79.19°t 2.40 2.577 5.93
Digestibility of Fiber (%) -10.17°+12.06  -4.33°+11.93 -2065+17.15 -453"+ 1165 1827°to.18 7.311  -295.70
Digestibility of Calcium (%) 77.23% 8.50 78.66 = 2.20 87.76 £ 2.25 88.83 1 3.63 83.46 £ 2.99 2.928 5.97
Digestibility of Phosphorus (%) 0.34°%+ 0.032 0.19°% 0.013 026°+ 0010 043"+ 0.001 0.58" %+ 0.020 0.011 5.12
NPU(%) 65.44°+ 5.62 68.45"F+ 1.25 70.94°+ 2.45 65.67" 1 1.46 51.16°t 2.51 1.779 4.79
3689" +183.83 2846° 18248 2978° + 8232 3314° +242.80 913.08 4.89

ME(Kcal/kg)

3334° + 136.86

1/Standard error of the mean

2/Means with the difference subscript are significantly different (P<0.05)

Ll



Table 4 The effects of humic acid treatment on egg performance ()? + SD) of laying hen during 28-47 weeks of age.

Humic acid supplement (% by weight) SEM’ CV(%)
0 0.1 0.2 0.3 0.4

Average egg production/hen/wksg/(egg) 3.98°+ 0.35 514"+ 0.28 5.89°+ 0.23 5.66°+ 0.12 4.40°*+ 0.16 0.139 482
Average egg weight (g) 54.31 + 0.80 54.18 * 0.66 54.33 1 0.35 54.27 +0.15 52.95+ 056  0.320  1.03
Hen day egg production (%) 56.92°% 5.01 73.49°+ 4.03 84.06° + 3.31 80.89° %+ 1.79 62.90°t 219 2005  4.85
Feed intake” (g/d) 78.02°+ 186 9084+ 152  97.20°+ 475 94.34°+ 100  81.00°+ 432 1.788  3.51
Feed conversion ratio™ 275°+0214  236°%0172  210°+0020. 2187+0021 256740040 0072 522
Feed cost (Baht/kg) 6.05 6.17 6.29 6.41 6.52 - -

Feed cost per kgegg weight™ (Baht) 16.66°+ 1.295 14.58'+1.060 1321°+0.125 13.95°+0.131 16.71°+ 0263 0.440 507

1/Standard error of the mean

2/Means with the difference subscript are highly significant different (P<0.01)

A



Table 5 The effects of humic acid treatment on egg quality ()? * SD) of laying hen during 28-47 weeks of age.

Humic acid supplement (% by weight) SEM™ CV(%)
0 0.1 0.2 0.3 0.4
Average egg weight (9)  53.38 +1.857 53.76 £ 0.520 54.22+0.476  54.01 1 0.102 53.70 £ 0.976 0.573 1.84
Shell weight™ (g) | - 471°t 0100  4.95°+0.042 501"+ 0056 5.27°+0.107 5.13 %+ 0.027 0.042 1.46
Shell thickness™ (mm.) 0.352°+0.002 0.361°+0.003 0.364°+0.003 0.377°+0.004  0.364°+ 0.009 0.003 1.35
Abumen height”’ (mm.)  7.02°+ 0068  6.35+£0189  6.32°+0327  6.14°+ 0.348 6.46° 1 0.382 0.167 4.47
‘Haugh unit™ (unit) 85.02°+0.837 80.82°+ 1.400 80.52°+2.235 79.20°+ 2425  82.13"+ 1.722 1.052 2.23
Egg yolk colour”” 8.04°+0.150 801°+t0.117 862" +0.181 8247+ 0146  851°+0.150 0.088 1.80

1/Standard error of the mean

2/Means with the difference subscript are significantly different (P<0.05)

3/Means with the difference subscript are highly significant different (P<0.01)

el
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Appendix table 1 Amino acids pattern of humic acid ’

Amino acids Amount (mg /g humic acid)
Crude protien (Nx6.25) (%) 4.20
Aspartic acid 0.03
Threonine 0.01
Serine 0.02
Glutamic acid 0.04
Proline not found
Glycine 0.03
Alanine 0.02
Valine 0.07
Cystine 0.08
Methionine not found
Isoleucine not found
Leucine - 0.02
Tyrosine not found
Phenylalanine 0.03
Lysine 0.02
Histidine not found-
Arginine not found
Tryptophane 0.07
17 Department of Science Service, Bangkok.
Appendix table 2 Chemical composition of humic acidu.
Component Aniount

Activated humic acid(% ) 49.55
pH 9.70
Moisture (%) 2.66

" Total Nitrogen (%) 171
Total Phosphate (P,05) (%) -

~ Water Soluble Potassium (K,0) (%) 15.53
Calcium (%) 1.77
Magnesium (%) '0.35
Iron (%) 0.42
Chiorine (%) 2.40
Sodium (%) 9.72
Sulfer (%) 1.78

1/ Department of Agricultural Chemistw, Bangkok.

32071
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Appendix table 3 The chemical analysis of experimental diets.

Humic acid supplement (% by weight)

0 0.1 0.2 0.3 0.4
' Protein (Nx6.25) (%) 15.38  16.85 16.88 16.29 16.59
Moisture (%) . | 8.59 803  8.46  8.21 8.25
Ash (%) 12.67 18.86 16.63 10.09  9.90
Ethre Extract (%) 490 424 468 504  5.03
Calcium (%) 4.71 524 584 419  3.68

Phosphorus (%) 0.11 0.21 0.14 019  0.23

Appendix table 4 Maximum-~Minimum temperature and Relative humidity during experiment period.

Periods Temperature (° C) RH (%)
Maximum Minimum -

5 Sep 97 -11 Sep 97 35.8 27.3 61.8
12 Sep 97 -18 Sep 97 365 27.6  66.4
19 Sep 97 - 25 Sep 97 35.6 28.8 67.5
26 Sep 97 - 2 Oct 97 36.1 27.5 70.2

30ct 97 - 9 Oct 97 35.5 27.0 69.2

10 Oct 97 - 16 Oct 97 35.8 26.9 71.5
17 Oct 97 - 23 Oct 97 35.6 27.7 70.8
24 Oct 97 - 30 Oct 97 35.0 26.8 68.8

31 Oct 97 - 6 Nov 97 36.2 27.0 71.0

7 Nov 97 - 13 Nov 97 36.5 25.8 72.2

14 Nov 97 - 20 Nov 97 36.5 26.8 73.6
21 Nov 97 - 27 Nov 97 35.8 27.1 72.8
28 Nov 97 - 4 Dec 97 35.0 27.0 74.0

5 Dec 97 - 11 Dec 98 35.2 27.5 72.3
12 Dec 97 -18 Dec 97 34.1 23.7 59.0
19 Dec 97 - 25 Dec 97 35.0 24.7 61.3
26 Dec 97 - 1 Jan 98 35.2 23.9 56.4

2 Jan 98 - 8 Jan 98 36.0 23.6 61.3

9 Jan 98 - 15 Jan 98 35.2 . 25.8 64.4

16 Jan 98 - 22 Jan 98 - '35.1 246 62.6

23 Jan 98 - 29 Jan 98 357 25.3 67.1
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