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ABSTRACT: The study on the effects of holy basil (Ocimum sanctum) and duckweed (Spirodela polyrhiza) powder
supplementation in semi-free range system laying hens diet on egg production performance, egg quality, antioxidant
capacity and DPPH radical-scavenging activity of egg yolk and the whole boiled egg nutrition value were conducted
in the 108 eighteen weeks of age Hy-line brown laying hens. The laying hens were randomly divided into 3 groups
with 3 replicates of 12 laying hens each in a completely randomized design (CRD). Group 1; the control diet. Group
2 and 3, the supplementation of 0.50% holy basil and 0.50% duckweed in control diet, respectively. The
experimental period was 12 weeks. The results showed that feed conversion ratio (FCR), egg weight and egg
production had no significantly different (P>0.05). The feed intake of the duckweed powder group was significantly
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higher than that of holy basil group (P<0.05) but had no different from the control group (P>0.05). The eggshell
color, strength and shell thickness, yolk index and haugh unit were not different (P>0.05). The yolk color and the
antioxidant capacity of the duckweed powder group were highest (P<0.05). The DPPH radical-scavenging activity of
duckweed powder group only was greater than the control group (P<0.05). The crude fat in the boiled egg of the
holy basil powder group was lowest (P<0.01). Furthermore, the dry matter in the boiled egg of duckweed powder
group was higher than that of the control group but the crude ash was lower (P<0.05). In conclusion, Holy basil
supplement 0.50% reduced fat content in boiled eggs, and supplementation of duckweed powder 0.50% increased
the color, antioxidant capacity and DPPH radical-scavenging activity of yolk.

Keywords: holy basil; duckweed; yolk color; antioxidant; egg nutrients
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Table 1 Ingredients and analyzed nutrient composition of control

Item Amount (%)
Corn 68.31
Soybean meal (44%) 17.90
Fish meal (61%) 3.74
Rice Bran Oil 0.35
Limestone 3.82
Limestone Flour 3.82
Dicalcium phosphate 1.31
Salt 0.25
Premix 0.50
Total 100.00

Nutrient value (analyzed)

Crude Protein 16.14
Ether extract 4.67
Crude Fiber 2.78
Ash 10.39
Calcium 1.85
Phosphorus 0.61
Methionine 0.41
Lysine 0.83
Metabolizable energy (cal/g) (calculated) 2,850
nsAaTIvidaya

1AT129AULYTUTIU (Analysis of Variance, ANOVA) LLuuq'maamaugsﬁﬁ (Completely Randomized
Design; CRD) uwaziU3suiiisuiadsvesngunmavaaedlagds Duncan’s New Multiple Range Tests fiszdunundosiu 95
Woasidua (Steel et al,, 1997)
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waz 4.73 1Jely 41.65 uaz 12.96 181 6.99 waz 21.01% aua1du (Table 2) luvaizfinis@nw1ves Moawad et al. (2015)
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Table 2 Chemical composition of experimental diets (% Air dry)

Item Holy basil Duckweed
Dry matter (%) 90.37 91.25
Crude Protein (%) 7.08 27.53
Ether extract (%) 1.48 4.32
Crude Fiber (%) 37.64 11.83
Crude Ash (%) 6.99 21.01
Calcium (%) 0.39 0.92
Phosphorus (%) 0.20 0.93
Gross energy (kcal/g) 4.01 3.55
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Table 3 Effects of Holy Basil and Duckweed powder supplementation in laying hens diet on egg performance

ltems Control Holy Basil Duckweed SEM P-value
Feed intake (g/b/d)

1-4 wk 81.56 80.73 83.20 0.850 0.546
5-8 wk 96.30 89.42 98.28 2.316 0.292
9-12 wk 109.53 109.11 118.50 1.969 0.062
1-12 wk 95.80% 93.09° 100.00° 1.206 0.029

Feed conversion ratio

1-4 wk 4.80 a.67 4.43 0.135 0.596
5-8 wk 5.30 a.97 3.83 0.371 0.262
9-12 wk 4.04 5.21 4.38 0.286 0.256
1-12 wk 4.66 4.95 4.22 0.175 0.232

Egg weight (g)

1-4 wk 44.06 44.20 45.57 0.396 0.251
5-8 wk 48.97 48.43 49.71 0.370 0.415
9-12 wk 52.30 50.98 52.16 0.295 0.124
1-12 wk 48.44 47.87 49.14 0.293 0.22

Egg production (%)

1-4 wk 38.84 40.67 44.25 1.233 0.201
5-8 wk 39.66 41.37 52.38 3.293 0.255
9-12 wk 53.36 43.85 55.05 2511 0.139
1-12 wk 43.95 41.97 50.56 1.820 0.118

b Means within the same row with different letters are significantly different (P<0.05)
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Table 4 Effects of Holy Basil and Duckweed powder supplementation in laying hens diet on egg quality

ltems Control Holy Basil Duckweed SEM P-value

Fgg weight (g)

2-6 wk 48.29 48.15 49.62 0.382 0.246
8-12 wk 53.00 51.95 52.91 0.340 0.433
1-12 wk 50.65 50.05 51.26 0.286 0.243
Shell color (%Light)

2-6 wk 25.50° 27.55° 27.65° 0.423 0.031
8-12 wk 28.54 29.12 29.23 0.323 0.708
1-12 wk 27.02 28.33 28.44 0.277 0.133
Shell strength (kg/cm?)

2-6 wk 4.72 4.68 4.82 0.047 0.528
8-12 wk 4.84 4.60 4.73 0.056 0.232
1-12 wk 4.78 4.64 4.78 0.039 0.279

Shell thickness (mm)

2-6 wk 0.33 0.33 0.33 0.003 0.661
8-12 wk 0.34 0.34 0.34 0.003 0.296
1-12 wk 0.33 0.33 0.34 0.002 0.178
Yolk color (score)

2-6 wk 8.38° 8.02° 8.67° 0.105 0.009
8-12 wk 8.18" 8.49° 8.75° 0.092 0.007
1-12 wk 8.30" 8.23° 8.70° 0.081 0.006
Yolk index

2-6 wk 0.53 0.53 0.53 0.003 0.702
8-12 wk 0.49 0.51 0.51 0.006 0.681
1-12 wk 0.51 0.51 0.52 0.003 0.709
Haugh unit

2-6 wk 102.28° 98.72° 97.77° 0.711 <0.001
8-12 wk 95.27 92.73 94.38 0.717 0.389
1-12 wk 98.77 95.72 96.07 0.615 0.058

b Means within the same row with different letters are significantly different (P<0.05)
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Table 5 Effect of supplementation of Holy basil and Duckweed powder in laying hens diet on antioxidant activity

of egg yolk
ltems Control Holy Basil Duckweed SEM P-value
Antioxidant (umol eqji./g) 0.21° 0.23° 0.26° 0.008 0.030
DPPH radical-scavenging activity (%) 27.59° 28.96°° 32.11° 0.834 0.046

b Means within the same row with different letters are significantly different (P<0.05)
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91sUnfkaremIsUAazIBYA 1 uay 2 n./NN. 8115 WU Frwannsaludu n-6 wasiiunsaludy n-3 Tulduas 019

Weanandnluveansmsitdugauluseindurenseine Eugenol Faduansuszneufiuednfifinaandflunissnueuya

'
=

dasyFeansadudenisiia lipid peroxidation Mivanasiadinasealuldon LagszaanIS@aNaNINYDUYad (Singh, 2007)

v
v v a

SnsdsdiansnatliuseduazunuiuiaN190an5zAUABLAALAD TR LABNITLUNITININAIYADLAANDTOALAYNIITU

AOLAALNDIDARANNNNYA (Grassi et al., 2009)



KHON KAEN AGRICUL TURE JOURNAL 50 (1): 51-61 (2022)./d0i:10.14456/kaj.2022.xx 59

Table 6 Chemical composition of boiled eggs (% Air dry)

ltems Control Holy Basil Duckweed SEM P-value
Dry matter (%) 95.92° 96.03%° 96.31° 0.066 0.012
Nitrogen free extract (%)" 0.62 3.15 1.63 0.614 0.057
Crude protein (%) 54.03 53.50 53.22 0.192 0.244
Crude fiber (%) 0.33 0.39 0.42 0.026 0.425
Crude fat (%) 37.51° 34.45° 38.10° 0.577 <0.001
Crude Ash (%) 5.68° 4.54% 4.17° 0.280 0.041
Gross energy (kcal/g) 6.63 6.63 6.65 8.052 0.373

Y Nitrogen free extract (%) = 100 - (%Moisture + %Crude protein + %Crude fat + %Crude fiber +%Ash)
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