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Abstract

This study investigated the effects of three kinds of water extract mixtures each with different ratios of 4. capillaris, C.
sinensis, S. chinensis, and V. coloratum on laying performance, egg quality, blood characteristics, and egg storage stability
in laying hens. One hundred and sixty 35-wk-old laying hens (Hy-line brown) were divided into four groups of 10 birds each
replicated times four. The treatments involved a basal diet (C, control) or diets containing three kinds of water extract mix-
tures at 200 ppm (T1, water extract mixture A; T2, water extract mixture B; T3, water extract mixture C). The egg produc-
tion rate, egg mass, and feed conversion ratio were significantly improved in all treatments compared to those of control
(»<0.05). Haugh unit and egg yolk color in all treated groups were significantly improved in comparison with control
(»<0.05), but no significant differences were observed for egg shell quality. The content of total cholesterol in blood serum
was significantly decreased in all treatments compared to that of control (p<0.05). The blood biochemical parameters of
liver and kidney damage were significantly decreased in all treatments compared to those of control (p<0.05). Total antiox-
idant activity in the blood serum of all treated groups was increased as well. The Haugh unit and malondialdehyde content
in the egg yolk during storage were significantly decreased in all treated groups compared to control (p<0.05). Conse-
quently, the dietary supplementation of water extract mixtures of A. capillaris, C. sinensis, S. chinensis, and V. coloratum
improved laying performance and egg quality but decreased egg quality deterioration with increased storage. These results
suggest that medicinal plant extracts could be used as a feed additive in feed for laying hens.

Key words: medicinal plant extract, laying hen, laying performance, egg quality, blood characteristics, egg storage stability
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Table 1. Experimental design and mixing ratio of medicinal plant extracts*

Mixing ratios (%)

Treatments
A. capillaris C. sinensis S. chinensis V. coloratum
C No additive
Tl Medicinal plant extract A 200ppm 50 30 - 20
T2 Medicinal plant extract B 200ppm 30 50 - 20
T3 Medicinal plant extract C 200ppm 30 30 20 20

4. capillaries, Artemisia capillaries; C. sinensis, Camellia sinensis, S. chinensis, Schizandra chinensis; V. coloratum, Viscum album var.

coloratum.
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Table 2. Formula and calculated nutritional values of the
basal diet

Ingredients Diets composition

Corn 53.65
Soybean meal 18.25
Corn gluten meal 3.86
Wheat bran 11.27
Soybean oil 1.60
Limestone 9.35
Tricalcium phosphate 1.05
Salt 0.30
DL-Methionine 50% 0.15
Lysin-HC1 98% 0.02
Vitamin-mineral mixture' 0.50
Total 100.0
Calculated value
ME (kcal/kg) 2,700
Crude Protein (%) 16.0
Lysine (%) 0.76
Methionine (%) 0.32
Methionine + cysteine (%) 0.66
Calcium (%) 3.80
Available Phosphorus (%) 0.30

'Vitamin-mineral mixture provided following nutrients per kg of
diet: vitamin A, 15,0001U; vitamin D5, 1,500 IU; vitamin E, 20.0
mg; vitamin K5, 0.70 mg; vitamin B,, 0.02 mg; niacin, 22.5 mg;
thiamin, 5.0 mg; folic acid, 0.70 mg; pyridoxin, 1.3 mg; ribofla-
vin, Smg; pantothenic acid, 25 mg; choline chloride, 175 mg;
Mn, 60 mg; Zn, 45 mg; 1, 1.25 mg; Cu, 10.0 mg; Fe, 72 mg; Co,
2.5 mg.
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Table 3. Effects of dietary supplementation of mixed medicinal plants extracts on the laying performance in laying hens'

C T1 T2 T3 SEM
Egg production (%) 86.3° 90.1% 91.2% 91.1* 0.20
Egg weight (g) 62.3 63.0 61.7 61.8 0.07
Feed intake (g) 107.9 108.9 108.7 107.4 0.33
Egg mass (g/d) 53.8" 56.8° 56.2° 56.7% 0.13
Feed conversion ratio 2.012 1.92° 1.93 1.90° 0.01

IC, no additive; T1, medicinal plant extract A (4. capillarys : C. sinensis : V. coloratum = 50:30:20) 200 ppm; T2, medicinal plant extract
B (4. capillaries : C. sinensis: V. coloratum = 30:50:20) 200 ppm; T3, medicinal plant extract C (4.capillari s: C. sinensis : S. chinensis :

V. coloratum = 30:30:20:20) 200 ppm.

& bMean within the same row with no common superscripts differ significantly (p<0.05).



Effect of Water Extracts from Medicinal Plants in Laying Hens 453

Table 4. Effects of dietary supplementation of mixed medicinal plants extracts on the egg quality in laying hens’

C Tl T2 T3 SEM
Haugh unit 98.9° 100.4* 100.7¢ 101.3% 1.06
Egg yolk color, R.C.F 8.29° 8.31% 8.33% 8.46° 0.07
Egg shell strength (kg/cm?) 3.94 4.08 4.07 4.17 0.12
Egg shell thickness (pum) 382.5 380.4 385.5 376.4 543
Egg shell color 26.2 26.1 27.5 26.7 0.07

'C, no additive; T1, medicinal plant extract A (4. capillarys : C. sinensis : V. coloratum = 50:30:20) 200ppm; T2, medicinal plant extract
B (4. capillaries : C. sinensis: V. coloratum = 30:50:20) 200ppm; T3, medicinal plant extract C (4.capillari s: C. sinensis : S. chinensis :

V. coloratum =30:30:20:20) 200ppm.

& bMean within the same row with no common superscripts differ significantly (p<0.05).
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Table 5. Effects of dietary supplementation of mixed medicinal plants extracts on blood biochemical parameters in laying hens'

C Tl T2 T3 SEM
Cholesterol (mg/dL) 194.0° 163.0° 171.9° 179.6° 1.16
Triglyceride (mg/dL) 1201.8 1130.7 1116.2 1120.1 19.46
BUN (mg/dL) 2.70° 2.03° 1.93° 2.19° 0.03
Creatinine (mg/dL) 047 0.43 0.34 0.45 0.01
Total protein (g/dL) 5.87° 5.28° 5.50° 5.75% 0.02
Albumin (g/dL) 2.83° 2.46° 2.76% 2.83° 0.01
Globulin (g/dL) 3.02° 2.81%® 2.74° 2.93 0.02
Albumin : Globulin 0.94° 0.94° 1.01° 0.97% 0.01
AST (U/L) 168.1° 158.8° 160.8%® 162.6% 0.29
ALT (U/L) 9.64° 7.56% 6.83° 8.56% 0.11

'C, no additive; T1, medicinal plant extract A (4. capillarys : C. sinensis : V. coloratum = 50:30:20) 200 ppm; T2, medicinal plant extract
B (4. capillaries : C. sinensis: V. coloratum = 30:50:20) 200 ppm; T3, medicinal plant extract C (4.capillari s: C. sinensis : S. chinensis :

V. coloratum = 30:30:20:20) 200 ppm.

a®Mean within the same row with no common superscripts differ significantly (p<0.05).
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o] @3 Ul malondialdehyde o] F<JstA| LZF_S]-@E]—
T SHOP, Ma Q009N KA 2614 ke 3
55 37F golstd @ 2 A, 7h, Ao 234
malondialdehyde $}2F, superoxide dismutase 2, glutathione
reductase S-S FARSE Aol o B F7
malondialdehyde $F2+& 7H43}a1, superoxide dismutase &
, glutathione reductase &2 FolslAl SVt
E—LO]"?&EP 71 s AFelA AE ol AAES A
U ksl aae] AT 24 9 Edste F-E] 9l
. Bad vl Qitk(Alia et al., 2003). 2= W =3+
ol sl kst a4 A 2 243t o' %
& 7doE A=A HEe] weAA] &gkont, H
= Al EEH procyandin® DNA promoters} A3
2rgate] ghksl g fx)F dd gl J3ks v &
Sk B = Jch(Puiggros ef al., 2005).
2 AN 89 3 Pa8 B40] ool i)
ol o8 Fo) A%, 5, 2l 0 A

0_4_, 00{'

Table 6. Effects of dietary supplementation of mixed medicinal plants extracts on total antioxidant activity in laying hens!

C

T1 T2 T3 SEM

Total antioxidant power (LM copper equivalents)

45.64

56.92 63.20 51.70 8.07

'C, no additive; T1, medicinal plant extract A (4. capillarys : C. sinensis : V. coloratum = 50:30:20) 200 ppm; T2, medicinal plant extract
B (4. capillaries : C. sinensis: V. coloratum = 30:50:20) 200 ppm; T3, medicinal plant extract C (4.capillari s: C. sinensis : S. chinensis :

V. coloratum =30:30:20:20) 200 ppm.
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o] FEEe F FUE BHS TN AL FAT
S Qglor], Fel ) APIeE, Gash fk B
YRR FAAHOR 2AS] ek FHF A8 7]

Xz 7|ZHof| 2 A2 Haugh unit & X|4aiarsHET |

5t

AN Y &3 HlE-S gt 3% FEEY H7F Fo7t
A7 717k w2 Haugh unit 2 Xa2k3HE7] W3l
v X+ gko] st A= Table 7 2 Table 89 A5}
Aok AA77re] Axgol| whel Haugh unito] 7H43F3
o, Al B3t 14, 21949 Haugh unitd] QoA <F
|AE FEE AY77F ixTel vls felstA =3t
(p<0.05). 39 H 79A JA| TAZA FAHL AFHA]
kot REAE FEE 7 FoAl A% 73Tl e
Haugh unit®] 7Hg AsiA7)= A3s Bt ds A
WiikslE7E QA 27 713re] ARl wel S7Feka
o, HF3t Aol URo Y FAE FEE UL F
AA]l FreJetAl Taste AS 11T 4 AATHp<0.05).

Haugh unit #7 7131e] Zake} o9] A4 A7} U
of Age] AdE 2 i FHS Hriske 78 AR
A o] &% 3 Th(Williams, 1992). 21&4] U Ex)3hk= t}
&gt AEEd=40] Haugh units FIAZITE Ad=
o] B3] 2™ (Sahin ef al., 2003; Kim et al., 2006), T
d gaksiAl 2 A RsAY 7 gl Als 2 A
o] HEAS MAAAE & dvkar I tk(Cherian
et al., 1996; Park and Kim, 2008; Jo et al., 2009). &=3F
E Al ARSSE 53), Q1K1 m)Rte] o 9l 2
ANMe A HikstE A A BH= in vitro R in
vivo A8 53 BaEo] SItHCai et al, 2004; Ma et
al., 2005). Botsoglou 52005y A& FZEo 7} #
o7} A& A A E ZAAIFITRL B arstel o™, Florou-
Paneri 5(2006)2 AFE W} rosemary 22 0.5%, 1.0%
T E F7F Fogk AgeA Al”E W MDA 3ol 3
7l whet frojetAl ZrAskdtkar ®argk vt )lot. o]
t AEA W &A= lignan, flavonoid ¥ ¥ 35S
o] gt ksl ajel 7RIk Aoz B A A o
Al QIFIE, F3}, o)A, Aol & FEE2 A% 7]
7t w2 Al Haugh unit 43} 2 29 k84291 MDA
S FAAA Al AFET AE 2HE B )
F Aol ME A F4 Asks TAarE F Us Al
2 Als "o

B Ao e Aol tig 112, =3, 9n|A), A
Sabolo] B3 HlGS Bl 3F FEE Alw U] W7}

Table 7. Effects of dietary supplementation of mixed medici-
nal plants extracts on the changes of Haugh unit
during storage'

Haugh unit
0d 3d 7d 14d 21d
C 100.5 82.4 76.3 60.0° 49.3°
Tl 100.7 84.7 79.1 62.0% 55.3°
T2 101.3 84.3 79.4 63.1 52.0%
T3 102.3 85.5 80.9 61.7% 51.2%
SEM 3.92 3.48 3.79 1.78 2.02

IC, no additive; T1, medicinal plant extract A (4rtemisia capil-
laris:Camellia sinensis: Viscum album var. coloratum =50:30:20)
200 ppm; T2, medicinal plant extract B (dArtemisia capil-
laris:Camellia sinensis: Viscum album var. coloratum =30:50:20)
200 ppm; T3, medicinal plant extract C (Artemisia capillaris:
Camellia sinensis:Schizandra chinensis:Viscum album var. color-
atum=30:30:20:20) 200 ppm.
“®Mean within the same column with no common superscripts
differ significantly (p<0.05).

Table 8. Effects of dietary supplementation of mixedmedici-
nal plants extracts on the changes of TBARS during

storage'
TBARS (MDA mg/L)
0d 3d 7d 10d
C 0.84 1.19° 1.722 221°
Tl 0.81 1.15% 1.65° 1.87°
T2 0.82 1.06° 1.62% 1.89°
T3 0.80 1.09° 1.60° 2.01°
SEM 0.06 0.07 0.12 0.12

'C, no antibiotics; T1, medicinal plant extract A (drtemisia capil-
laris:Camellia sinensis: Viscum album var. coloratum=50:30:20)
200 ppm; T2, medicinal plant extract B (Artemisia capil-
laris:Camellia sinensis: Viscum album var. coloratum=30:50:20)
200 ppm; T3, medicinal plant extract C (drtemisia capillaris:
Camellia sinensis:Schizandra chinensis:Viscum album var. color-
atum=30:30:20:20) 200 ppm.
**Mean within the same column with no common superscripts
differ significantly (p<0.05).

FA7F & AL, AlS £, 9 B € AF A34
o MX& FIFS ZARH] et 3557 A (Hy-Line
Brown) 16052 FAI3Fe] 4x]8] 4ubE wiE o 1054
HIXEIAL 1073 AFFAIES AAIBIATE AlgxEe ol
ZTHO)SF A1 AR &5 HIES st 359 FEE
< 200 ppm TEOE 7S FEAE FEE AT,
T2, T3)E FAUh

AHE, A A 2 AL Q78-S diERT vl B
= ATl fFoskAl 1= Ath(p<0.05). Haugh unit
2 s e ATt 2F zlole Ao HREF o R tix
Tl Bl SrolaAl 271k th(p<0.05). Y- A= 5
oIgh o7t #FEA| LyT N ) F Fel2HE &
e Tl v} BE ATl FofetA 7Hasked
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S (p<0.05), T4 AL F942 YEA &kont
Dadhe A4S Byt 1 2 A 715 ol oJRE
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ahe BEFSE BAtHp<0.05). o F st &8 o
7o BlEl oA SR AES BAou o8 <l
AEA e¥drt. A% 7|7k W2 Haugh unit 2 A4}
2belE7Ee] WalEs AN A, Al Bt 14, 2195
o] Haugh unit®] izl B3 F-2J81A] =242 (p<0.05),
39 2 797 GA TAA Fode AFHAE Fko
FE= A AR 71l WE Haugh unit®] #3kE 2
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