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The Effects of Herbal Plant Mixture Supplementation on the Performance
of Laying Hens under Heat Stress

B. J. Min, W. B. Lee, O. S. Kwon, K. S. Son, J. W. Hong, J. H. Cho, and I. H. Kim¥
Department of Animal Resource & Science, Dankook University, Cheonan 330-714, South Korea

ABSTRACT : This study was conducted to evaluate the effects of dietary herbal plant mixture on the performance in laying
hens under heat stress. One hundred ninety two 54-weeks-old ISA Brown commercial layers, were used in 56 d experimental
assay. Dietary treatments included CON (control; basal diet), HPMO.05 (basal diet + 0.05% herbal plant mixture), HPMO.1
(basal diet + 0.1% herbal plant mixture), and HPMO0.2 (basal diet + 0.2% herbal plant mixture). For overall period, the hens
fed with HPMO0.1 and HPMO.2 diets showed lower in the hen day egg production than the hens fed with CON diet(P<0.05).
At the end of the experimental period, egg weight was heavier in HPM 0.1 treatment than in CON (P<0.05). There were
no significant differences among the treatments in egg shell breaking strength, egg shell thickness, Haugh unit, and yolk color
unit. Total cholesterol concentration of yolk tended to decrease as the level of herbal plant mixture in the diet increased.
Total protein of blood was higher in the hens fed with herbal plant mixture than in the hens fed with CON diet (P<0.05).
Albumin concentration of blood was increased in HPMO0.05 and HPMO.1 treatments compared with CON(P<0.05). Red blood
cell (RBC) and white blood cell (WBC) concentrations in serum were increased in HPMO.1 and HPMO.2 treatments compared
with CON treatment (£<0.05). In conclusion, dietary herbal plant mixture in laying hens under heat stress adversely affected
egg production but increased total protein, albumin, RBC and WBC in blood.
(Key words : herbal plant mixture, heat stress, laying hens, performance)
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Table 1. Diet composition(as-fed basis)

Ingredient %
Comn 50.36
Soybean meal (CP 46%) 18.70
Wheat grain 10.00
Limestone 7.50
Wheat bran 5.00
Animal fat 4.44
Corn gluten meal 2.00
Tricalcium phosphate (P 18%) 1.40
Salt 0.30
DL-methionine 0.10
Mineral premix’ 0.10
Vitamin premix’ 0.10

Chemical compositicn®

ME, kcal/kg 2,904

Crude protein, % 15.45
Lysine, % 0.70
Methionine, % 0.32
Calcium, % 3.23
Phosphorus, % 0.61
Available P, % 0.35

"Provided per kg of premix: 12,500,000 IU vitamin A,
2,500,000 TU vitamin Ds;, 10,000mg vitamin E, 2,000 mg
vitamin K3, 50 mg biotin, 500 mg folic acid, 35,000 mg niacin,
10,000 mg Ca pantothenate, 1,000 mg vitamin Bs, 5,000 mg
vitamin B, 1,000 mg vitamin B, and 15 mg vitamin Bi..

? Provided per kg of premix: 25,000 mg Cu, 40,000 mg Fe,
60,000 mg Zn, 80,000 mg Mn, 1,500 mg I, 300 mg Co and
150 mg Se.

3 Calculated values.
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Table 2. Operating condition for gas chromatography

Item Operating condition
Instrument Hewlett Packard 6890 Plus
Detector FID
Column HP INNOWax

0.25 mx30 mx0.32 mm ID
Injection port 300C
Detection port 300C
Carrier gas N2

Table 3. Effects of herbal plant mixture on the hen-day egg

production of laying hens under heat stress

Treatments'
Item, % CON HPM HPM HPM SE?
0.05 0.1 0.2

1~14 days 7472 7165 7123 7251 140
14~28 days 8195 7874  74.15° 7821° 139
2942 days  78.06° 79.58°  71.81° 7778  1.94
43~56 days 7824 8137 7581 747 1.67
1~56 days 7844 77.42°  7340° 7578  0.85

' Abbreviated CON, basal diet; HPMO0.05, basal diet plus 0.05%
herbal plant mixture HPMO.1, basal diet plus 0.1% herbal plant
mixture; HPMO.2, basal diet plus 0.2% herbal plant mixture.

? Pooled standard error.

““Means in the same row with different superscripts differ
(P<0.05).
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1) 1-63-11 Tokiwadai, Itabashi-ku, Tokyo 174-0071, Japan, Ozaki MFG. Co., Ltd.
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3) P. O. Box 14508, St. Louis, MO 63178, USA, Sigma Co.

4) 3000 Hanover St. Palo Alto, CA 94304-1185, USA, Hewlette Packard
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Table 4. Effects of herbal plant mixture on the egg quality of laying hens under heat stress

Treatments'

Item SE’
CON HPM 0.05 HPM 0.1 HPM 0.2
Initial
Egg weight, g 58.12 58.54 58.44 61.51 1.50
Egg shell breaking strength, kg/em’ 3.59 341 3.95 3.65 0.29
Egg shell thickness, mm 436 424 4.35 4.20 0.07
Haugh unit 73.07° 76.09% 81.99° 7817 217
Yolk color unit 6.14 6.76 6.85 6.83 0.28
Egg yolk index 0.38° 0.41* 0.42° 0.39" 0.01
4 weeks
Egg weight, g 57.70° 59.80° 60.47 60.27° 0.56
Egg shell breaking strength, kg/em’ 3.70 3.75 3.85 3.94 0.13
Egg shell thickness, mm 447 441 442 442 0.05
Haugh unit 65.75 63.84 66.87 65.02 1.43
Yolk color unit 6.60 6.62 6.50 6.84 0.13
Egg yolk index 0.36° 0.39° 0.38 0.37° 0.01
8 weeks
Egg weight, g 58.71° 60.62* 62.63° 59.67° 112
Egg shell breaking strength, kg/cm* 371 371 3.67 3R 0.15
Egg shell thickness, mm 4.65 4.53 4.60 4.60 0.04
Haugh unit 64.69 65.60 65.31 61.55 1.60
Yolk color unit 6.96 721 7.25 7.40 0.17
Egg yolk index 0.38 0.47 0.46 0.49 0.07

! Abbreviated CON, basal diet; HPMO.05, basal diet plus 0.05% herbal plant mixture HPMO.1, basal diet plus 0.1% herbal plant mixture;

HPMO.2, basal diet plus 0.2% herbal plant mixture.
?Pooled standard error.

*¢ Means in the same row with different superscripts differ(P<0.05).

& 2o}, BAH Aole Kolx| it AIFRA]
o] 'dF-& HPMO.1 7oA tz27 o} elmste] fejdo &
A B7FE ATHP<0.05). FZRE, WF2HEA, Haugh unit 3
G glolie AAlel A7t G miAAl Rete
202 eyttt

AL G F Ze|2EEe] ¥l PlAle 9%
Table 5ol YehiIth A ERAS & S 2E1EL G
A2 A7tgo] T/EFE aste ZEE Bylen, MY
A RE ] e Yool H7hge] I7HETE =
ol Z%E B2 felAQ Aol EhiA] it

g 2B WA YA Pt Addle) 9%
A "slol vl G Table 60 YEIAUTE A FFEA
233 A 2RAF gloide YFAE FAG AT

Table 5. Effects of herbal plant mixture on the egg yolk

cholestercl of laying hens under heat stress

Item, Treatments' )
SE
mg/100g
CON HPM 6.05 HPM 0.1 HPM 0.2
Initial 1553 1541 1549 1545 24
Final 1397 1384 1367 1326 26
Difference -156 -157 -182 -219 38

! Abbreviated CON, basa! diet; HPMO.05, basal diet plus 0.05%

herbal plant mixture HPMO.1, basal diet plus 0.1% herbal
plant mixture; HPMO.2, basal diet plus 0.2% herbal plant
mixture.

2 Pooled standard error.
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Table 6. Effects of herbal plant mixture on hematological

changes of laying hens under heat stress

Treatments'
Item HPM HPM HPM  SE’
CON 05 0.1 02

Total protein, g/dL

Initial 484 458 498 470 017

Final 497" 532 528 529" 0.10
Albumin, g/dL

Initial 188 180 192 194 007

Final 198° 2270 225 217" 007
TIBC, wg/dL

Initial 30400 330.67 34860 377.60 27.78

Final 1,116.50 1,231.50 1,182.67 1,150.83 47.14
RBC, x 10%mm’

Initial 243 247 240 242 007

Final 204 211® 218 2210 0.04
WBC, 10*/mm’

Initial 3735 3756 3829 3947 022

Final 2626° 27.71° 3033 3203 0.14
HCT, %

Initial 2383 2360 2480 2580 0.82

Final 1992 2017 21.08 2092 0.5

! Abbreviated CON, basal diet; HPMO0.05, basal diet plus 0.05%
herbal plant mixture; HPMO.1, basal diet plus 0.1% herbal plant
mixture; HPMO.2, basal diet plus 0.2% herbal plant mixture.

2 Pooled standard error.

*®Means in the same row with different superscripts differ
(P<0.05).
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