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Effects of Taurine Supplementation on Performance, Egg Quality, Blood Parameter and
Liver Lipid and Lipid Peroxidation Levels of Laying Hens Fed High Fat Diet
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ABSTRACT The current study was conducted to estimate the effect of dietary taurine on performance, egg quality, blood pa-
rameter, liver lipids and lipid peroxidation level of laying hens fed high fat diet. Two hundred eighty laying hens, forty five weeks
of age, were allocated to four treatment groups with seven replicates of 10 each per treatment for 4 weeks. Experimental diets
were assigned to each of the four groups: control diet (CON), CON with 0.5% taurine (CT), CON with 5% soybean oil (HF),
and CON with 5% soybean oil and 0.5% taurine (HFT). Egg weight was significantly lower in the control than the CT (£<0.05).
However, the HFT was similar to the level compared to both control and HF. Serum concentrations of total cholesterol, triglyceride
and glutamic oxaloacetic transaminase (GOT) were significantly decreased by about 30%, 36% and 20%, respectively in the HFT
compared to the HF (P<0.05). In the liver tissue, triglyceride concentration tended to be lower by about 28% in the HFT compared
to the HF (P<0.05). The hepatic lipid peroxidation level was significantly decreased by about 25% in the HFT compared to the
HF (P<0.05). These results indicated that taurine supplementation improved the serum total cholesterol, triglyceride concentration,
and decreased hepatic lipid peroxidation level without affecting performance in laying hens fed high fat diet.

(Key words : taurine, lipid metabolism, lipid peroxidation, high fat diet, laying hens)

M B SHA o]l A3 Kfatty liver) B AEHE LS5 (fatty
liver hemorrhagic syndrome)©] A & ThHansen and Walzem,
Abe Ao Alm wjEe A4S u nsoldt 38 1993; Squires and Leeson, 1988). whepA], AFghA|o] A& &

AAfolck, Ae 7154 ZT ALR oA 28 SRolN AT 9ol ATe) A A, A% A S R YA
ARAe] AR AT 2B APY EAH PO AE I 5 THse] Al A ool ATk 7AIE
93 glek ARAG A Fole AR AR g2 R AR S e oA 4AZ A4E BB e e

é

F8-2 7§ A7) ¥ (Bryant et al., 2005; Wu et al., 2005), %5 w2 Aoz d#A At} Davies(1986)2} Machlin and

3} 2FHE-(Grobas et al., 1999; Sohail et al., 2003)% Z7XA Bendich(1987)= AIAHAE |23 A&kA17F AAFE <l A
S A sHARE, Ab A= Alo] A | A A} Zoirtell A AASR] e 735, MY Aoy v F
FEo] FHo] ZA E31 YA 4] 7} Z.}d:ﬂﬂ ) F-of] At F2E HPA|A A3zl A28 &35 do71A4 "k
A ZE dHF AR E JEsH AAHHA 2 A5, I B33t Th

o] gollA] olyA] Edd@ o] FUAEA A 1 Zo] Ax E}$-2l( 8-amino ethansulfonic acid)& 3} ofu]=Aake] &

" To whom correspondence should be addressed : hschoe@jbnu.ac.kr



338 A S e A

9.2 oxidation T= peroxidation®] A EZHE Alare B
Z(Li et al., 1993; Trachtman et al., 1993), £J¢14 =4 &2
Z QI8 M|EZ et &= BEX|(Waterfield et al., 1993; Ding et al.,
1993), & ~Ed2 9827389} 84, 1997; Shim et al.,
2006)5-2] AE]A 750 geA k. w3  Ry-do] 2y
2HE 3 A Adirtel| v Jakol] Hate] st At
APt g A 5SS o E B 7% A
B2 F3F 11%0](Cantafora et al., 1991)$} 7110} Z1(Can-
tafora et al., 1986)2] A9 7ke] S S S7/MIHL
u, AW AR E F4%F EF(Yan et al, 1993; Park and
Lee, 1998; Yokogoshi et al., 1999; Yany et al., 2002)| 4= &
A o] F FH2EHE 2 FAAY TS AR,
E7(Petty et al., 1990)1 4= A& Wslr} YeptA] etk
uebA] A Als] BRe-de] AU Ane AF 559
o7 540 wet A Aol v FEFo] thEAl e
< 4 JtiMilitante and Lombardini, 2004). S}X|TF AHA|
E e R ge-do] AWtiAtel miXe ade B
(2002)9] A7l A 7]z At Fid AInto] seld
A Abgo] B9-elo] WAE Gl BT ATE WS

A

& 4557 Hy-Line 24| 280572 FA18131 1, oF
Z AtFol AgA)7|H Atdkg s deS vlsEA
AEE XA A1 A= 712
A}E(Table 1) thZTHCON)E 3l CT(71% AFE+0.5% E}
$-9), HF(71& AFE+5% H57) 2 HFT(7]1% AFE+5% o)

FRH0.5% BRI 4x] 2] 79kE, WkE Y 1055 A 25k
ok Aol o] 88 B2 (F)Eorfelr THEte
o, A FE AlsddA FYsted ARgstdoh &3
AlEE A ASEE st oH, Al AtsE 7HE FEE
279} CT ALE = MES X4, A2 3713 HF9} HFT
AtEE M A 98] 3717 Eo7HA REE Bid 2R

54T g WA daspas Fo3tyck =3 x|\t

_l

P} @A vAE 4%

Table 1. Basal diet composition (%)
Treatments’
Ingredient
CON CT HF HFT
Corn 6755 6755 6755 67.55

Soybean meal 1828 1828 1828 18.28

Soybean oil - - 5.00 5.00
Corn gluten meal 3.15 3.15 3.15 3.15
Canola meal 0.50 0.50 0.50 0.50
Limestone 8.23 8.23 8.23 8.23

Tricalcium phosphate (TCP)  1.56 1.56 1.56 1.56

Salt 0.34 0.34 0.34 0.34
Taurine - 0.50 - 0.50
L-Lysine 0.06 0.06 0.06 0.06
DL-methionine 0.03 0.03 0.03 0.03
Vitamin premix” 0.20 0.20 0.20 0.20
Mineral premix3 0.10 0.10 0.10 0.10

Chemical composition

ME (kcal/kg) 2,800 2,800 3,220 3,220
Crude protein (%) 16.00 16.00 16.00 16.00
Crude fat (%) 2.6 2.6 7.6 7.6
Calcium (%) 370 370 370  3.70

Available phosphorus (%)  0.40 0.40 0.40 0.40
Lysine (%) 0.75 0.75 0.75 0.75
Methionine (%) 0.32 0.32 0.32 0.32

'CON: basal diet, CT: CON with 0.5% taurine, HF: CON with 5%
soybean oil, HFT: CON with 5% soybean oil and 0.5% taurine.
Provided per kilogram of diet: vit. A, 5,500 IU; vit. D;, 1,100 IU;
vit. E, 111U; vit. Bjz 0.0066 mg; riboflavin, 4.4 mg; niacin, 44 mg;
niacin, 44 mg; pantothenic acid, 11 mg (Ca-pantothenate, 11.96
mg); choline, 190.96 mg(choline chloride 220 mg); menadione,
1.1 mg(menadione sodium bisulfite complex, 3.33 mg); folic acid,
0.55 mg; pyridoxine, 2.2 mg(pyridoxine hydrochloride, 2.67 mg);
biotin, 0.11 mg; thiamin, 2.2 mg(thiamine mononitrate, 2.40 mg);
ethoxyquin, 125 mg.

3Provided in mg per kilogram of diet; MnSQOs, 120; ZnSOs, 120;
ZnS0s, 100; FeSO4, 60; CuSOs, 10; Ca(I10s),, 0.46; CaCO;, min:
150 max; 180.
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Table 2. Effects of taurine supplementation on performance of laying hens fed high fat diet

Treatments'
Items
CON CT HF HFT

Egg weight (g) 67.9+£04" 65.6%0.3° 67.1+0.3" 67.6+0.3"
Egg production (%) 92.5+1.0 925+1.0 90.9+0.8 91.1£1.0
Egg mass (g/day) 62.8+0.7 60.7+0.8 61.1+038 61.6+0.8
Feed intake (g/hen/day) 137+5.1° 129+4.8 109 £4.5° 114+52°
Feed conversion 2.19+0.08" 2.13+0.08" 1.79 £0.08° 1.85+0.08°

**Means within a raw with no common superscripts differ significantly (P<0.05).
'CON: basal diet, CT: CON with 0.5% taurine, HF: CON with 5% soybean oil, HFT: CON with 5% soybean oil and 0.5% taurine.

Table 3. Effects of taurine supplementation on egg quality of laying hens fed high fat diet

Treatments'
Items
CON CT HF HFT
Shell breaking strength (kg/cm) 325+0.17 3.58+0.14 3.46+0.18 3.66+0.16
Egg shell thickness (um) 36.7+0.63 36.7+0.61 35.8+0.58 352+0.57
Albumin height (mm) 6.30+0.23 6.48+0.23 6.56 £0.24 6.55+0.26
Haugh unit 763+ 1.8 77.4£19 78.0+1.8 776+2.0
Yolk colour score 7.90+0.1 7.90+0.2 7.62+0.1 7.86+0.2

'CON: basal diet, CT: CON with 0.5% taurine, HF: CON with 5% soybean oil, HFT: CON with 5% soybean oil and 0.5% taurine.
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Table 4. Effects of taurine supplementation on liver and abdominal fat weights, and their ratio to body of laying hens fed high fat diet

Treatments'
Items
CON CT HF HFT

Body weight (BW, g) 1,934 + 35 2,052 + 44 2,165 + 66" 1,982 % 56°
Liver weight (LW, g) 28.0+1.48 31.0+1.62 29.6+1.36 32.0+3.32
Abdominal fat (AF, g) 98 +8.2° 113 £12.0% 169 +12.0° 137.9 + 13.0®
LW/BW (%) 1.44 +0.06 1.51 £0.07 1.37+0.06 1.61+0.16
AF/BW (%) 505+037 5.45+£0.49° 7.78 £0.43° 6.91+0.52

*"“Means within a raw with no common superscripts differ significantly (P<0.05).
'CON: basal diet, CT: CON with 0.5% taurine, HF: CON with 5% soybean oil, HFT: CON with 5% soybean

oil and 0.5% taurine.
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Table 5. Effects of taurine supplementation on serum parameters of laying hens fed high fat diet

7. 2h =X AEDHIBE S5
2 229 ARDIBE FEE Fig 19] LeRRRLe CT
BETRT Pashe Aol ot f2129 Aol 8l
o SA%, HFE R A4AUE S R

¥ 37% S7F5F0 01K (P<0.05), HFTE= HFETF oF 25%
723 THP<0.05).

Treatments'
Items
CON CT HF HFT
Total cholesterol (mg/dL) 92+6.9" 64 +5.6° 103 +8.1° 72+63%
Triglyceride (mg/dL) 969 + 104® 606 + 104° 1,122+ 158" 713 +95%
Glucose (mg/dL) 220+2.5 226+3.3 21845 216+3.8
GOT? (IU/L) 184+ 11® 182 +12% 203 +12° 163+8°
GPT® (IU/L) 74+0.64° 9.3+0.68" 10.0 +0.86" 8.4+0.58"

*"*Means within a raw with no common superscripts differ significantly (P<0.05).
'CON: basal diet, CT: CON with 0.5% taurine, HF: CON with 5% soybean oil, HFT: CON with 5% soybean oil and 0.5% taurine.

’GOT; glutamic oxaloacetic transaminase.
’GPT; glutamic pyruvic transaminase.

Table 6. Effects of taurine supplementation on liver lipid level of laying hens fed high fat diet

Treatments'
Items
CON CT HF HFT
Total lipid (%) 5.10£0.26" 6.66 + 0.60° 7.88 +0.94° 7.12£0.62°
Total cholesterol (mg/g) 3.75+£0.09 342+0.14 3.61+0.15 341+0.16
Triglyceride (mg/g) 15.5+3.82° 13.3 +2.60" 25.8 +4.58" 18.0 + 1.90®

**Means within a raw with no common superscripts differ significantly (P<0.05).
'CON: basal diet, CT: CON with 0.5% taurine, HF: CON with 5% soybean oil, HFT

: CON with 5% soybean oil and 0.5% taurine.
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Table 7. Effects of taurine supplementation on egg lipid level of laying hens fed high fat diet

Treatments'
Items
CON CT HF HFT
Yolk weight (g) 17.8+0.2 17.5+02 17.9+0.1 18.0+0.1
Total lipid (%) 265+02° 27.0+0.1° 27.140.1° 268+0.1%
Total cholesterol (mg/g) 11.2+0.1 11.0+0.1 11.0+0.1 11.1+0.1

**Means within a raw with no common superscripts differ significantly (P<0.05).
' Abbreviation: CON, basal diet; CT, CON with 0.5% taurine; HF, CON with 5% soybean oil; HFT, CON with 5% soybean oil and 0.5%

taurine.
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Fig. 1. Effects of taurine supplementation on hepatic malondial-

Malondialdehyde (pmolig)
L.

dehyde concentration of laying hens fed high fat diet.
""*Means without bearing the same superscripts differ significantly
(P<0.05). CON: basal diet, CT: CON with 0.5% taurine, HF:
CON with 5% soybean oil, HFT: CON with 5% soybean oil

and 0.5% taurine.
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