vt £ MM E 9K
Korean ). Food Sci. Ani. Resour.
Yol. 28, No. 5, pp. 610~615(2008)

SLIF £ Z0{7} A2 Mik I A2 ZF0| 0|X|= HE
2E7 - P25 - UMY - K53 - PSS - 04T - Yuse
FEAEY SR 71

Effects of Feeding Rhus verniciflua Extract on Egg Quality and
Performance of Laying Hens
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Poultry Science Division, Livestock Resource Development, National Institute of Animal Science, RDA,
Seonghwan 330-801, Korea

Abstract

This experiment was conducted to investigate the effects of drinking of Rhus tree-extract on laying performance and egg
quality in hens. Four hundred eighty, 55-wk-old ISA brown, laying hens were divided into six groups, control, Rhus tree-
extract 500 ppm, 1,000 ppm, 2,000 ppm, 3,000 ppm and 5,000 ppm. The hens were fed a supplemented drink containing
Rhus tree-extract for 12 weeks. Egg production and egg mass increased by drinking Rhus tree-extract (p<0.05) and the feed
conversion ratio also improved in Rhus tree-extract groups. Cecal numbers of Lactobacillus spp., E. coli and Salmonella
were not different in treatments. Availability of protein and ash improved in the Rhus extract groups. The eggshell breaking
strength and egg shell thickness were significantly increased in Rhus tree-extract 3,000 ppm and Rhus tree-extract 2,000
ppm groups compared to the other groups. Also, egg yolk color and Haugh unit were significantly improved by the dietary

Rhus tree-extract (p<0.05).

Key words : Rhus tree-extract, hens, egg quality, Haugh unit

M

Ak velR! A, E 2 B, 59 BlElRIZ dald, ZJu,
vulg 385 v PR3k glo] ApdAle Exlshe 9
o 7k AEo g2 & Ged4 JrHSurai and Sparks, 2001;
Weggemans et al., 2001). A5}, AAEAANE B3}
3R] Eol AR fE5RgNA ARy 38
S S 5oE U 4 At dAE £ oe o
S 7T Qo] P86 W =39 dXE Er|aL
Sith(Silverside and Villeneuve, 1994).

SV (Rhus vernicifluayes oo} X< W] Eaf
& llM 6004F 0] Ao glow 2Felx e s
#g g EE FHolzal Frk(Kim, 2005).

2] o RO ZE urushiol 55-70%, 172 4-

ol
i3

*Corresponding author : Sang Ho Kim, National Institute of
Animal Science, RDA, Cheonan 330-801, Korea. Tel: 82-41-
580-6709, Fax: 041-580-6719, E-mail: shkim@rda.go.kr

610

h=i]

8%, AAYE 2-3%, 84 2 FEo] 10-40% 1E]al
flavonoid A 1-2%E TH3k= AL=E €&lA Urhlung,
1998). T3+ £UFEE Agddo] wEsta gk v 2
£319 S v A FFEW) GEsty 3AFT A
AFE Fole TFETE Bxo]UTH(Shin, 1986; Ji
and Lee, 1989; Lim and Shim, 1997). 3}A9F, 2145
9] gollo] R HESPH A9l wEpAde AR T
2ag dor =¥, /HHeE, B3 59 &¥A ws
= dojvl= EAo] Kook and Woo, 1971; Kim et
al., 2002).

HAHA] £ FE2HL

5%, 5%, e

Fhdolla 5, 8, 44, 77,

Sol) sz 20)m DT & 32

T T=
Hol| HE Hob FEES HAFE o]83to] ATHChoi er
al., 2002).

SUR F2E9 A4S A7 HuZx= Tl B
28 EZEC U3t 3RS, FAaksRtg, A 5ol
QO (Na ef al, 1998; Kim, 1999; Lee et al, 2005),
Liang(2004)& & FZdo] X FHA IS aAE



2 5% ot AR B30l 0kl Ha 611

Epdtk Rusie) 3 Lee 5(2004)2 2UFE 4
AR AR Hrb Fosds W AR7RE T At
A E R Barsted SAHE ALkl o} 29] o8 7}
S9E Akt

oj¢} Zol], 2R ¢ 2 FFdo| gt aHE 714
o= E3la Agolu AlSo) o] &5 o 8g A
A5 Aol Tl in vitro AollA Aake] kst 2
A, AL F =5 L ATv)elA AARASE YA
oA|wte] BarEolA] Ack(Lim et al, 1997; Shim and Lim,
1997; Lee et al, 1998; Kim et al., 1999).

whgby], B dAoixe Aedd 98 2 2UF >
A-g kA AL W AL Fo A Al AR, b
2 2 gzba s o ARk 2 dule) vjxle FEF
& Pt AEE AT

o oo

il

Mz o ey

AMEES { AMEYA

B AFE 5559 ISA Brown & 48072 638 4kE
HRET 2044 ehAelel wiAEld F 12527 AN
% F2Ye Axd FLUHF 53] 1,000 g5 2019 80°C
TRl ¥ F oAEst Vs 358 F 552
Foston, Mt wixlE & F294 FH/HC), 500
ppm(T1), 1,000 ppm(T2), 2,000 ppm(T3), 3,000 ppm(T4),
5,000 ppm(T5)Q. & Z42te] Ae7+& ufxI8lsitt.

MNEAIE % Algkde|

NEAEE Se-dFE Y JHRANE FEE
NRC(1994) 8752 &322 Al A= 2,800 keal/
kg, ZTHHEL 16% 22 Y THTable 1). FAAIS
A AP B LiEe] AXE 38 AolRol ALkl
Fom gHHolE Higlslua}l AeRkEIte] Mg =
QA ARE A 1% A4 AIES si5ien A
& 17w 143kt

YL ZA

a5 FE2 mld 15:000 0 SAstgom, AleA
e 2, 4, 67 283 AF FE A ARG Ak
&2 hen dayZ HAIER oM, HadFe 7FTES A9
g gl tiste) AFstEnt. 1Y A FANE
I Hhsg F3ke] Akt AlEAHARE £ A
FFoz TAFHPON, AlBLTEL T 1Y AEAF
Foz 1Y S o] At

HzEY =Af
NG AN A, 6% 2T 1254 B el s
WS Ut AVED ZAHE HANAT ABEL

E-27)(QCM+, Technical Services and Supplies, Co, Ltd.,
EnglandyE ©]-83}4 haugh unit B YA E A8
a1, e WAREA S} G AEA 7 IFHK, Co. Ld.,
Japan)2 Z73le] VERNICH

02

&4 0|24

U o] 83E AL st AR FE T A
e 4548 HAENHYOE drAES AASHAT
AFE FAS AA & widske AE et
o 1598 giapAol Aol g8k, AR A8 1L
#3te] 3UzE ARAREE A2 A ofF 3Y B}t
g Atz dF e e F3st A AH
® E& A & homogenizer(SMT, Co. Lid, Japan)= I
AzRslgom, 60°CE Zg¥ $57137](Kijeong, Co. Ld,,
Korea)ollA 7z AE " AR A% § F45hd
AV E-S B30T AREE-2 AOAC(1995) el
ot 48 AAETh

ofl off

ELHD|ME AL

AN AES B WEE dete T8 Al AP
454 31A48e] ZALEIATE AR A AlE BEATH B
Skal 473k deje] RolElE Adstaen, e
E& Meckel's diverticulum B4 o}giZEo g 5cm &
T Agste AT BAREEL F e WhHE
E HAE AFsgen, AFHE A e Adead
FZ 1074 AGEA ek dAFeE 4 Ul
E-8 Sallmonella Shigella agar(Oxoid, UK), MacConkey
agar(Difco, USA) & Rogosa SL agar(Difco, USAYE ¥
g zjoll Ztzh HEsIATE §71% 2794 Rogosa SL
agar(Difico, US.AR= 37°ColA] 48A17F vjdstgdon &
714 Z7o| 4 Sallmonella Shigella agar(Oxoid, UK),
MacConkey agar(Difco, USA)= 37°CellA} 24717 vl &
TrE AN 25 Age B We= 129 CFU
(colony forming uni)® A4Sk F Log, 2.2 4t %718}
At

BAEYN

B Al 78 AEe] 42 GLM(SAS Institute,
1996y o]-&-38l] BAHEAE AAEtg e, M2d Fe
A3 B8 Duncan's new multiple range test® ©]-83}]
95% gl A frelide AR

23 % 0F

ity

A 71 2 FEd Y HJold mE A



ol

612

I

IREMAMESISIX| 287 M55(2008)

Table 1. Formular and chemical composition of basal diet

Ingredients Ratio, %

Com 64.00
Soybean meal (CP 44%) 16.30
Corn gluten meal (CP 60%) 4.94
Soybean oil 0.37
Wheat bran 3.60
DL-methionine (50%) 0.07
L-lysine (80%) 0.08
Tricalciumphosphate 0.95
Limestone 8.94
Salts 0.25
Vitamin premix! 0.50
SUM 100
Chemical composition®

ME, kcal/kg 2,800

CP, % 16.00

Lysine, % 0.766

Methionine, % 0.325

Ca, % 3.702

Non phytate P, % 0.279

! Contained per kg diet : Vit. A 1,600,000 U, Vit. D3 300,000 IU,
Vit. E 800 IU, Vit. K3 132 mg, Vit. B2 1,000 mg, Vit. B12 1,200
meg, niacin 2,000 mg, pantothenate calcium 800 mg, folic acid
60 mg, choline chloride 35,000 mg, dl-methionine 6,000 mg,
iron 4,000 mg, copper 500 mg, manganese 12,000 mg, zinc
9,000 mg, cobalt 100 mg, BHT 6,000 mg, iodide 250 mg.

? Calculated values.
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Table 2. Effects of drinking Rhus tree extract on laying performance, feed intake and feed conversion ratio of laying hens

frem C T1 T2 T3 T4 TS5 SEM
Egg production, % 83.5% 86.9°%¢ 87.7® 80.5¢ 85.0% 90.2° 0.76
Normal eggs, % 81.3% 83.5° 83.5° 79.5° 81.8% 84.0° 0.46
Brocken eggs, % 2.2 3.3% 4,1® 0.9° 3.2 6.1° 0.44
Egg weight, g 65.9% 65.0° 66.7 64.1° 64.7 66.2% 0.29
Egg mass, g/d 55.0% 56.5%® 58.5% 51.6° 55.1% 59.7° 0.66
Feed intake, g/hen 123.5° 121.3% 122.3% 118.5° 120.5% 120.5* 0.57
Feed conversion ratio 2.25% 2.15b 2.10% 2.30° 2.19% 2.06° 0.02

abed Neans with the different superscripts with a row differ significantly (p<0.05).
C: control, T1: Rhus tree extract 500 ppm, T2: Rhus tree extract 1,000 ppm, T3: Rhus tree extract 2,000 ppm, T4: Rhus tree extract 3,000

ppm, T5: Rhus tree extract 5,000 ppm.
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Table 3. Effects of drinking Rhus tree extract on eggshell breaking strength and eggshell thickness of laying hens

Item C Tl T2 T3 T4 TS5 SEM
Eggshell breaking strength kg/cm?
0wk 3.55¢ 3.36° 3.34° 3.26° 3.56° 3.40° 0.12
6 wk 3.12¢ 3.15¢ 3.17¢ 3.20% 3.38¢ 3.40° 0.14
12 wk 2.92% 3.08° 2.97% 2.95%® 327 2.88¢ 0.12
Eggshell thickness wm
0 wk 403° 419* 397° 4124 416° 416° 3.12
6 wk 388° 404° 390° 385° 308% 387¢ 231
12 wk 381°¢ 400* 400 405¢ 393° 399° 2.07

C: control, T1: Rhus tree extract 500 ppm, T2: Rhus tree extract 1,000 ppm, T3: Rhus tree extract 2,000 ppm, T4: Rhus tree extract 3,000

ppm, T5: Rhus tree extract 5,000 ppm.

4 G 12 WHeR

Fig. 1. Effects of drinking Rhus tree extract on egg yolk color
of laying hens. C: control, T1: Rhus tree extract 500
ppm, T2: Rhus tree extract 1,000 ppm, T3: Rhus tree
extract 2,000 ppm, T4: Rhus tree extract 3,000 ppm, T5:
Rhus tree extract 5,000 ppm.
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74 AAeA s A9E BAou T1 X7 T2

12 weeks

Fig. 2. Effects of drinking Rhus tree extract on Haugh unit
index of laying hens. C: control, T1: Rhus tree extract
500 ppm, T2: Rhus tree extract 1,000 ppm, T3: Rhus tree
extract 2,000 ppm, T4: Rhus tree extract 3,000 ppm, T5:
Rhus tree extract 5,000 ppm.
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Fig. 3. Effects of drinking Rhus tree extract on change of
Haugh unit by stored days of laying hens. C: control,
T1: Rhus tree extract 500 ppm, T2: Rhus tree extract
1,000 ppm, T3: Rhus tree extract 2,000 ppm, T4: Rhus
tree extract 3,000 ppm, T5: Rhus tree extract 5,000 ppm.
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Table 4. Effects of drinking Rhus tree extract on nutrients availability of laying hens

Item C Tl T2 T3 T4 T5 SEM
DM basis, %

DM 75.2 77.6 78.3 78.7 77.8 76.7 0.67

Protein 67.3° 68.7° 73.4% 75.5%® 74.9% 80.4° 1.40

Fat 81.6 82.8 81.7 81.6 80.9 84.1 0.63

Ash 52.3° 48.4° 57.5% 55.3% 66.9° 53.2% 2.40

> Means with the different superscripts with a row differ significantly (p<0.05).
C: control, T1: Rhus tree extract 500 ppm, T2: Rhus tree extract 1,000 ppm, T3: Rhus tree extract 2,000 ppm, T4: Rhus tree extract 3,000
ppm, T5: Rhus tree extract 5,000 ppm.

Table S. Effects of drinking Rhus tree extract on cecal microflora of laying hens

Item C Tl T2 T3 T4 TS5 SEM
log,, cfu/g content
Lactobacillus spp. 7.933 7.750 7.743 7.913 7.890 7.907 0.1
E. coli 6.965 5.945 7.058 5.360 6.173 6.038 0.2
Salmonella 7.420 6.407 6.678 5.395 6.105 6.633 0.2

C: control, T1: Rhus tree extract 500 ppm, T2: Rhus tree extract 1,000 ppm, T3: Rhus tree extract 2,000 ppm, T4: Rhus tree extract 3,000
ppm, T5: Rhus tree extract 5,000 ppm.
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