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Effect of Supplementary Herbs and Plant Extracts on the Performance of Laying Hens

C. H. Kim and I. K. Paik’
Department of Animal Science, Chung Ang University, Ansung-si, Kyunggio, Korea 456-756

ABSTRACT This study was conducted to investigate the effects of dietary supplementation of herbs and plant extracts (PE)
on the performance, small intestinal microflora and immune response in laying hens. A total of 1,440 Hy-Line Brown laying
hens of 67 wks old were assigned to one of the following 9 dietary treatments : T1 : Control (C), T2 : C + Avilamycine 6
ppm, T3 : C + Herb Mix® 0.2%, T4 : C + Biostrong 510° 0.02%, T5 : C + APEX® 0.02%, T6 : C + Digestarom® 0.02%, T7
: C + Phellozyme® 0.1%, T8 : C + Galicin® 0.05%, T9 : C + CRINA Poultry® 0.05%. Each treatment was replicated 8 times
with twenty birds housed in 2 bird cages. Twenty bird units were arranged according to completely randomized block design.
Feeding trial lasted 6 wks under 16 hours lighting regimen. Hen-day egg production was not significantly different among the
treatments, but that of supplemented groups tended to be higher than the control. There were significant differences among
treatments in feed intake and feed conversion ratio. Feed intake was higher in the supplemented groups than the control. Feed
conversion ratio was higher in T8 than other treatments. Egg shell color index and egg yolk color index were significantly
different among treatments. Egg shell color was affected by supplements and egg yolk color index of T9 (PE-CRINA) was
significantly higher than the control. Haugh unit was not significantly different among treatments. There were significant
differences in leukocytes and erythrocytes parameters. The level of serum WBC and stress index (heterophil/lymphocyte) were
higher in supplemented groups than the control. The level of RBC tended to be lower in the herb or PE groups than the control.
The concentration of serum IgG was not significantly different among the treatments, but all those of the supplemented groups
were higher than the control. The number of Lactobacilli spp. tended to increase and that of Cl. perfrigens decrease in the
supplemented groups. The number of E. coli significantly decreased in the supplemented groups. The results of this experiment
showed that feeding herbs and plant extracts to laying hens tended to improve the egg production and affect positively on
the level of blood parameters and small intestinal microflora.

(Key words : herbs, plant extracts, laying hens, 1gG, small intestinal microflora)
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g & de AEE 7S Apde] aFEolgt AL Essential il oxytocin} frAFSH B8-S 2ka1 917] W&o
MRS} shpz AeFAIR] herbso} oFE HE25E FFE Algo] AFaok FT} (Lucy et al., 2002). A= Ao
plant extractel] tall B2 Aol HF= 1 o). Essential oil AEEE AAE IUE T S 7FEAEE sk 9ok
& AW X8 HH0F Ao A] AT R AEelA Folu 19 982 AHgEE AL Te AF 3 5(2003)
FEI WS 2otk O Ve g2 E AA, AR A, & & S AFEl plant extract?] essential oil CRINA®S F7}A]
s} 54 #H], WY V)5 31 A8o] FXHY, B4, WA SH ] fFrofsiAl F7E ATk B st Kamel(2001)
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units 2] F8 HARE AASkth G2t Aol ¢t FA=
Texture Analyser(Stable Micro System., UK)<} Dial Pop Gauge
(Model 7360, Mitutoyo Co, Kwasaki 213, Japan)S o]&3l =
Akt G} Gaale Color Fan(eggshell: Samyang

Treatment

Content

Control (T1) Control diet (C)
Antibiotics (T2)
Herb M (T3)
PE"-Biostrong (T4)
PE-APEX (T5)

PE-Digestarom (T6)

C + Avilamycine 6 ppm

PE-Phellozyme (T7)
PE-Galicin (T8)
PE-CRINA (T9)

C + Herb Mix® (A3 10%, AFeF 10%, 27 20%, U=k 5%, 7% 5%,
C + BIOSTRONG 510° (anise extract 20%, thyme extract 17%, Quillaja 30%) 0.02%

C + APEX® (anise, cinnamon, rosemary, thyme, Talinen &

A 10%) 0.2%

50%) 0.02%

C+ Digestarom® (peppermint oil, gentian, horse-tail herb, saponins, oak bark 50%) 0.02%
C + Phellozyme® (kilmora laven extract, Bromelain extract, bioflavonoid propoils 15%) 0.1%
C + Galicin® (allicin 10%) 0.05%

C + CRINA Poultry® (cinnamon ,lemongrass, savory, rosewood, spearmint tea) 0.05%

' PE: Plant extract.
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Table 2. Formula and composition of basal diet

Ingredients %

Corn (USA, No 3) 55.39
Soybean meal-44% 21.69
Corn gluten-61% 2.52
Animal fat 2.50
Full-fat soy(ground) 5.00
DCP 173
Limestone 9.82
Salt 0.25
Cholin-CI-50% 0.05
Methionine-99% 0.95
Vitamin-mineral premix1 0.10

Total 100.0

Calculated composition

ME (kcal/kg) 2,800

Crude protein (%) 18.00
Ca (%) 4.00
Avilable P (%) 0.40
Lysine (%) 0.90
Met + Cys (%) 0.70

! Contains per kg : vit A. 12,000,0001U; vit D3, 2,500,0001U;
vit E, 20,0001U; vit Ks, 1,800 mg; vit By, 2,000 mg; vit B,, 6,000
mg; Vit Bs, 3,000 mg; vit By, 2,000 mg; Ca-pantothenic acid, 10,000
mg; Folic acid, 1,000 mg; Oxyzero, 6,000 mg, Niacin, 25,000
mg; Biotin, 50 mg; 1, 1,000 mg; Fe, 50,000 mg; Mn, 65,000
mg; Zn, 65,000 mg; Cu, 5,000 mg; Co, 250 mg; Se, 150 mg.

Co, Korea, egg yolk: Roche Co, Switzerland)S- ©]-8-3l =43}
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237](Hemacyte; OSI, Oxford Science, Inc)E o]-&3ale] I
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(10HA1Z] F 10°2~10 2747 DA|H o= X519k A =
ol Adl wjx] FHoo] gaE AEL 1 mLy FEFATI
3 7]%(Gaspack System, BBL Microbiology System, Becton Dic-
kinson & Co., Cockeysville, MD 2130, USA) &= 37|14 o 2
v eFatdnh e v x| 2wk 2702 Table 3¢ YERd vf
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unit(CFU) .2 AlLHS- logy o2 4kttt

4. SH 24

Aol doixl A7 BA AEE st 7 ukE T
o P 23S SAS®(1996) GLM(General Linear Model)
ol-&std A5E 3o, Ftest A3}
°]/3(P<0.05)°] AL 73-F AT+ HdZre] xto]E Duncan's
multiple range testZ 73733}t

ProcedureZ

Znp 9 nEk

1. A4ARM

Al wE A A= Table 40 2oF3i3ith YA

Table 3. Media and culturing condition of microorganism

. . . . Incubating Incubation
Microorganism  Selective media N .
condition  time (hours)
Lactobacilli MRS agar' Aerobic 48
E. coli MacConkey agar2 Aerobic 24

Cl. perfringens TSC agalr3 Gaspak System 24

! Lactobacilli selective agar (DIFICO, USA).
% E. coli selective agar (DIFICO, USA).
s Tryptose sulfite cycloserine agar (Scharlau, EU).
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Table 4. Performance of laying hens fed experimental diets for 6 wks

Treatments
Parameter SEM
T1 T2 T3 T4 T5 T6 T7 T8 T9
Performance
Hen-day egg production (%) 7502 7585 7612 7647 7519 7520 7594 7553 7555  1.433
Hen-house egg production (%)  75.02 75.85 76.12 75.91 75.00 75.08 75.94 75.25 75.26 1.452
Egg weight(g) 6136 6225 6178 6116 6085 6138 6147 6033 6154 0574
Soft &broken egg (%) 115 1.83 1.43 1.02 1.20 1.01 1.92 212 095  0.363
Feed intake (g/day) 10387 109.79" 11045° 108.85° 10856™ 108.86” 108.11%° 109.91° 108.09°  1.690
(:Z(;C;/nl\(l)e()r;ir;g mss) 226° 233" 235" 233" 237 236 232 242 233 0049
Egg quality
Egg shell strength (kg) 331 332 3.40 313 313 343 3.33 3.37 330 975
Egg shell thickness (mm) 036 036° 035 033 037" 035 037 037 037 0004
Egg shell color 12.01°  1246* 1221* 12250 1238" 12.04® 1188° 1189 1220° 0.153
Egg yolk color 1040°  1044° 1058" 1058 10.60° 10.44° 1057° 1056 1084  0.094
Haugh unit 7308 7524 7552 7277 7261 7439 7598 7494 7544 1251

T1 : Control, T2 Control + Avilamycine 0.03%, T3 : Control + Herb Mix 0.2%, T4 : Control + Biostrong 510 0.02%, T5 : Control + APEX
0.02%, T6 : Control + Digestarom 0.02%, T7 : Control + Phellozyme 0.1%, T8 : Control + Galicin 0.05%, T9 : Control + CRINA 0.5%.

“ Means with different superscript differ significantly (P<0.05).
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24 25+ Table 5
ol 2oFst3Att. Melvin (1984)°l 2Jahd 7haoll A EAF Leu-
kocytes®} Erythrocytes2] “47d H<]= white blood cell(WBC)
12~30 K/ L, hetrophilHE) 3~6 K/ L, lymphocytes(LY)
7~15 K/ L, monocyte(MO) 0.2~2.0 K/ L, eosinophil(EO)
0.0~1.0 K/ 2L, basophil(BA) 0.0~0.3 K/ L, red blood cell
(RBC) 25~35 K/ 1L, hemoglobin(Hb) 7.0~13.0 M/ 2L, he-

matocrit(HCT) 22.0~35.0 g/dL, mean corpuscular volume (MCV)
90~140 fl, mean corpuscular hemoglobin(MCH) 25~37 pg,
mean corpuscular hemoglobin concentration(MCHC) 21~39 g/dL
olg}al &}53th. Leukocytese} HEAsle] x7] dEA] Z7)8}
T oz 4R WITFWBC)E TAFA)TE HIRd
AATE] BT A WART =& P RATFR
THP< 005). F - T4 9F Al 7Bk Aoz 47 &
ZHE) 123 F4 BRF BB Frlehe BEy
(LY), 9%, ﬁ} S ST Bl 7o) 183 13

(EO) 9;4%9% io}ﬂ% TrA} %% Hol& ioﬂ—_rL(BA)
5 EE leukocyte parameterE-©] g7kl F2Jdk 2o]7} 9l

/vu_E"(P<0 05), H¥kz o 2 A7} 7LEo| 2 FRT} =L 4
S BT £74%5 5(2004) € | BE 71 FojA]

Table 5. The level of leukocytes, erythrocytes and 1gG in blood of laying hens fed experimental diets

Treatments
Parameter SEM
T1 T2 T3 T4 T5 T6 T7 T8 T9
WBC (K/zL) 2501° 3639 3200  28.78% 2748  28.46® 3535°  2004®  2642° 2713
HE (K/ L) 451" 562" 7.27° 5.75% 5.20" 6.33" 6.41% 3.69° 543" 0773
LY (K/pL)  1482°  1324°  17.14° 1631  17.00°  1517° 2008 < 1233°  17.09® 1511
Leuko-
otes’ MO (K/ L) 2.26° 2.16" 3.39° 1.89° 2.96™ 2.20° 297 2.44% 238" 0273
EO (K/ L) 053" 0.98" 085  1.40° 057" 0.62 084™  0.27° 0.65* 0.165
BA (K/ L) 0.09° 0.19% 0.15° 0.34° 0.11° 013" 0.16° 0.03 014" 0.015
SI (HE/LY) 0.29" 0.45" 0.45° 0.35% 0.30" 0.42° 033" 0.30" 033" 0133
RBC (K/xL) 347 348 316"  3.38" 3.31%° 2.98% 317 2.95° 333" 0743
Hb (g/dL) 1200 1252  11.07™  1223*  1162* 1027°  11.00¢  1042°  11.83 0.750
Erythro- HCT (%) 3770 3835 3383 3643  3507° 3093 3417 3090 3635  1.061
oytes’  Mcv (fl) 108.65® 109.92°  107.23"™ 107.83™° 10578 103.82° 107.72" 104.78° 109.33"  1.187
MCH (pg) 34.65 36.05 35.22 36.27 35.20 3457 34.82 35.37 3570 0313
MCHC (g/dL) 31.90 3278 32.87 33.63 33.23 33.27 3238 3373 3268  0.108
19G (mg/mL serum) 751 8.33 10.08 8.33 9.48 8.17 9.27 8.76 823 0578

' Leukocytes : WBC ; white blood cell, HE ; heterophil, LY ;

terophil/lymphocytes).

lymphocytes, MO ; monocyte, EO ; eosinophil, BA ; basophil, SI ; (he-

2 Erythrocytes : RBC ; red blood cell, Hb ; hemoglobin, HCT ; hematocrit, MCV ; mean corpuscular volume, MCH ; mean corpuscular

hemoglobin, MCHC ; mean corpuscular hemoglobin concentration.
T1 : Control, T2 : Control + Avilamycine 0.03%, T3 : Control + Herb Mix 0.2%, T4 : Control + Biostrong 510 0.02%, T5 : Control + APEX
0.02%, T6 : Control + Digestarom 0.02%, T7 : Control + Phellozyme 0.1%, T8 : Control + Galicin 0.05%, T9 : Control + CRINA 0.5%.
=4 Means with different superscript differ significantly (P<0.05).
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Table 6. Microbial population in the small intestinal content of laying hens at 71 wks of age

Treatments (cfu log10/g)

Parameter SEM
T1 T2 T3 T4 T5 T6 T7 T8 T9

Cl. perfringnes 2,54 2.18 2.26 2.15 2.28 1.97 2.48 2.20 2.27 1.822

E. coli 6.06" 5.60° 543" 5.36" 552" 553" 551" 5.14° 551" 4,509

Lactobacilli 7.93 8.25 8.41 8.45 8.27 8.25 8.35 8.37 8.23 7.249

T1 : Control, T2 : Control + Avilamycine 0.03%, T3 : Control + Herb mix 0.2%, T4 : Control + Biostrong 510 0.02%, T5 : Control + APEX
0.02%, T6 : Control + Digestarom 0.02%, T7 : Control + Phellozyme 0.1%, T8 : Control + Galicin 0.05%, T9 : Control + CRINA 0.5%.
" Means with different superscript differ significantly (P<0.05).
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