K@EEA Korean J. Food Sci. Ani. Resour.
Vol. 31, No. 1, pp. 86~91(2011)

1978

- ARTICLE |
AR L 78 " AMEX| 80471 FAI2] =3 L} RH|2 54 F # SE 0lXl= g9
UTE - UMS - AXE - ZET - USS - =4 - Y2 - Y - HEY - USE
FELEY THSAE

Effects of Dietary Radish Green and Spinach on Meat Quality and
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Abstract

This experiment was conducted to investigate the effects of dietary supplementation with lutein-containing materials on
meat quality and lutein accumulation in broiler tissue. Broilers were subjected to one of the following treatments: C, basal
diet (BD); T1, BD + 2.223% lutein from spinach extracted by ethanol fermentation; T2, BD + 2% radish green powder; T3,
BD + 0.61% spinach powder; and T4, BD + 1.83% spinach powder. The weight gain, feed intake, and feed conversion did
not differ among treatments. An evaluation of the color of the chicken breast meat revealed that the CIE L" value of the
control was significantly (»<0.05) lower than that of the other treatments, whereas T4 had a significantly (p<0.05) lower
CIE a’ value and a higher (p<0.05) CIE b" value than the other treatments. The lipid oxidation (thiobarbituric acid reaction
substances, TBARS) value was not significant among treatments. The results of a high performance liquid chromatography
analysis revealed that the lutein peak was present only in the T4 liver tissue. These results showed that spinach powder (T4)
affected meat color (CIE a* and b*) however, TBARS and lutein accumulation were not affected.
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Table 1. Experimental design

Treatments Additive ratio (%) Lutein (mg/kg)
Basal diet feed (C) 0 4
Lutein extract (T1) 2.223 6
Radish green powder (T2) 2 6
Spinach powder (T3) 0.61 6
Spinach powder (T4) 1.83 10

Table 2. Formula and chemical composition (%) of the basal

diet
Item Starter (0-3 wk)  Finisher (3-5 wk)

Corn 53.44 61.64
Soybean meal 33.65 27.88
Corn gluten meal 4.16 4.00
Soybean oil 4.68 3.06
Limestone 1.02 1.23
Tricalcium phosphate 2.01 1.31
Salt 0.25 0.25
DL-methionine 0.27 0.08
Lysin-HCl 0.02 0.05
Vitamin-mineral mixture’' 0.50 0.50
Total 100 100
Calculated value

ME, kcal/kg 3,100 3,100
Crude protein, % 22.0 20.0
Methionine, % 0.50 0.38
Lysine, % 1.10 1.00
Ca, % 1.00 0.90
Available P, % 0.50 0.35

'Vitamin-mineral mixture provided following nutrients per kg of
diet: vitamin A, 15,000 IU; vitamin D5, 1,500 IU; vitamin E, 20 mg;
vitamin K;, 0.7 mg; vitamin B,,, 0.02 mg; niacin, 22.5 mg; thia-
min, 5 mg; folic acid, 0.7 mg; pyridoxine, 1.3 mg; riboflavin, 5 mg;
pantothenic acid, 25 mg; chlorine 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 supplementation of different lutein con-
tained materials on weight gain and feed conversion

in broiler
* Weight gain Feed intake Feed
Treatments (g/bird) (g/bird) conversion

C 520.7 704.7 1.36
T1 502.5 724.4 1.44
T2 520.4 725.6 1.39
T3 514.3 696.7 1.36
T4 540.4 727.8 1.35
SEM 9.22 9.22 0.01

*C, basal diet (BD); T1, BD + lutein extract 2.223%; T2, BD +
radish green powder 2%; T3, BD + spinach powder 0.61%; T4,
BD + spinach powder 1.83%
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Table 4. Effects of supplementation of different lutein con-
tained materials on CIE color of breast meat and
skin in broiler

Treat- Skin color Meat color

ments” L' a b Lk at b
C 78.1°  4.18% 18.7° 51.7° 238 521°
Tl 74° 4.2 12.8°  57.7% 179" 559"

T2 76.1% 518" 233" 56.5®  2.89*  6.02°
T3 74° 539 17° 58.1*  2.83* 549
T4 749°  291° 235 56 1.69°  8.24°
SEM 038 0.6 0.65 035 0.11 0.22

*C, basal diet (BD); T1, BD + lutein extract 2.223%; T2, BD +
radish green powder 2%; T3, BD + spinach powder 0.61%; T4,
BD + spinach powder 1.83%

**Means with different superscripts within a column differ signif-

icantly (p<0.05).

Table 5. Effects of supplementation of different lutein con-
tained materials on TBARS during cold storage of
chicken breast meat

Treat-* Storage days SEM
ments 1 3 5 7

C 0.23° 0.33? 0.33? 0.384Ba 0.01
T1 0.21° 0.32° 0317 0.35% 0.01
T2 0.19" 0.36° 0.35° 0.417B2 0.01
T3 0.22¢ 0.32° 0.32° 0.4248a 0.01
T4 0.21¢ 0.37° 0.38° 0.43%8 0.01

SEM 0.01 0.01 0.01 0.01

*C, basal diet (BD); T1, BD + lutein extract 2.223%; T2, BD +
radish green powder 2%; T3, BD + spinach powder 0.61%; T4,
BD + spinach powder 1.83%

ABMeans with different superscripts within a column differ sig-

nificantly (p<0.05).

**Means with different superscripts within a row differ signifi-

cantly (p<0.05).
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Fig. 1. Chromatogram of lutein in liver tissue of broiler.
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