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Effects of Dietary Supplementation of Yacon (Polymnia sonchifolia) by-products on
Performance and Physico-chemical Properties of Chicken Thigh Meat

Young-Jik Kim'
7LDepartment of Animal Resource, Daegu University, Kyongsan 712-714, Korea

ABSTRACT This study was investigated the effects of dietary supplementation of Yacon by-product powder on per-
formance, pH, total phenol contents, DPPH (1,1-diphenyl-2-picrylhydrazyl) radical scavenging activity, TBARS, WHC, shear
force, meat color, and sensory evaluation of chicken thigh meat. Broiler chicks were fed diets for five weeks containing 0%
Yacon by-products powder (Control), 0.5% Yacon by-products powder (T1), 1.0% Yacon by-products powder (T2), and 2.0%
Yacon by-products powder (T3). There was no significant difference in performance among treatments, but mortality was
decreased in diets by the supplementation of Yacon by-product powder than that of control. The total cholesterol, LDL-
cholesterol and triglyceride of control were higher than treatment groups and HDL-cholesterol and glucose of control was
lower than treatment. The pH and TBARS were significantly decreased by the supplementation of Yacon by-product powder
compared to the control (P<0.05). The total phenol contents and DPPH radical scavenging activity were significantly increased
by the supplementation of Yacon by-product powder compared to those of the control group (P<0.05), and especially, T3
was significantly (P<0.05) more effective in improving freshness compared to other treatment groups. The WHC (water
holding capacity) and shear force were not significantly different. CIE L™ and a" value of treatment groups showed
significantly higher value compare to the control, however, no difference in the CIE b values was observed among treatment
groups. In conclusion, a supplementation of Yacon by-product powder was effective in decreasing pH and TBARS
(thiobarbituric acid reactive substance), and increasing total phenol contents and DPPH radical scavenging activity.

(Key words : Yacon by-products powder, total phenol contents, DPPH radical scavenging activity, TBARS, meat color)
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Table 1. Composition of experimental diets

Ingredients Starter Finisher
(%) (1to21d) 22t035d)

Corn 59.66 63.55
Soybean meal 27.02 30.11
Wheat bran 10.00 3.50
Dicalcium phosphate 1.19 1.12
Limestone 1.40 1.07
Salt 0.40 0.40
DL-methionine 0.13 0.05
Vitamin premix' 0.10 0.10
Mineral premix’ 0.10 0.10
Total 100 100
Calculated values
ME (kcal/kg) 3,100.00 3,100.00
Crude protein (%) 21.50 19.00
Methionine (%) 0.50 0.38
Lysine (%) 1.10 1.00
Ca (%) 1.00 0.90
Available P (%) 0.45 0.35

! Vitamin premix provides the following (per kg of diet): vitamin
A, 5,500 IU; vitamin Ds, 1,100 IU; vitamin E, 10 IU; riboflavin,
4.4 mg; vitamin B, 12 mg; nicotimicacid, 44 mg; menadione, 1.1
mg; biotin, 0.11 mg; thiamine, 2.2 mg; ethoxyuin, 125 mg.

2 Mineral premix provides the following (per kilogram of diet):
Mn, 120 mg; Zn, 100 mg; Fe, 60 mg; Cu, 10 mg; Se, 0.17 mg;
I, 0.46 mg; Ca, min: 150 mg, max: 180 mg.
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Table 2. Effect of dietary supplementation of Yacon (Polymnia sonchifolia) on the chicken performance and mortality

Treatments”
Items
Control T1 T2 T3
Initial body weight (g) 41.2740.32 40.94+0.58 41.030.19 41.05£0.23
Final body weight (g) 1,865.30+27.91 1,854.35+0.96 1,867.91+27.44 1,850.51425.17
Weight gain (g) 1,824.04+28.23 1,813.41+21.54 1,826.88+27.25 1,809.39+24.94
Feed intake (g) 3,137.80+62.54 3,118.93+64.54 3,141.50+71.14 3,084.55+41.34
Feed conversion 1.72+0.06 1.72+0.06 1.7240.07 1.71£0.01
Mortality (%) 3.08+0.61° 2.16+0.15° 1.96+0.09° 1.74£0.11°

Means+S.D.

* Means within a row with different superscripts are significantly different (P<0.05).
" Control; basal diet. T1; basal diet with 0.5% Yacon by-products powder. T2; basal diet with 1.0% Yacon by-products powder. T3; basal

diet with 2.0% Yacon by-products powder.
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Table 3. Effect of dietary supplementation of Yacon (Polymnia sonchifolia) on the carcass characteristics of broiler chicken

Treatments”
Items
Control Tl T2 T3
Carcass weight (g) 1,344.88+25.41 1,346.39+4.04 1,344.35+8.08 1,345.69+6.43
Carcass ratio (%) 71.77+0.33 71.72+0.52 71.34+0.28 71.33£0.29
Liver weight (g) 48.83+0.47 49.14+1.02 48.21£1.12 49.154+0.57
Spleen weight (g) 1.98+0.09 1.99+0.04 2.07+0.14 1.98+0.11
Abdominal fat (g) 31.96+0.70® 32.10+0.86" 30.66:+0.30° 28.53+0.81°¢

Means+S.D.

3¢ Means within a row with different superscripts are significantly different (P<0.05).
D Control; basal diet. T1; basal diet with 0.5% Yacon by-product powder. T2; basal diet with 1.0% Yacon by-product powder. T3; basal

diet with 2.0% Yacon by-product powder.

Table 4. Effect of dietary supplementation of Yacon (Polymnia sonchifolia) on the blood characteristics (mg/dL) of broiler chicken

Treatments"
Items
Control Tl T2 T3
Total-cholesterol 168.29+7.92° 160.36:10.02% 149.836.47° 148.38+1.89°
HDL-cholesterol 108.88+1.59° 112.92+3.46° 127.85+2.40° 130.31£2.04°
LDL-cholesterol 37.98+1.26" 37.29£0.92° 34.15+1.21° 33.5420.59°
Triglyceride 119.3149.19° 114.86+5.51° 95.12+3.07° 92.8242.57°
Glucose 219.53+4.16° 220.81+4.69" 228.83+6.66" 232.3044.18"
Means+S.D.

*® Means within a row with different superscripts are significantly different (P<0.05).
D Control; basal diet. T1; basal diet with 0.5% Yacon by-product powder. T2; basal diet with 1.0% Yacon by-product powder. T3; basal

diet with 2.0% Yacon by-product powder.
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Table 5. Effect of dietary supplementation of Yacon (Polymnia sonchifolia) on the pH, total phenol, DPPH radical scavenging activity,
TBARS, WHC, and shear force of chicken thigh meat

Treatments”
Items
Control T1 T2 T3
pH 6.07+0.02° 6.02+0.03 5.90:£0.003° 5.89:+0.01°
Total phenol (mgGAE/mg) 70.88+0.39° 73.774£0.59° 76.87+0.56° 79.13+0.74°
DPPH-radical scavenging (%) 27.4120.54° 29.01+0.89° 30.22+0.40™ 30.73£0.75°
TBARS (mg MA/kg) 0.45+0.02° 0.39:+0.03° 0.380.01° 0.33+0.03°
WHC (%) 57.57+1.33 56.62+1.05 57.13+1.56 56.58+0.71
Shear force (kg/cm?) 3.58+0.13 3.86+0.10 3.76+0.07 3.76+0.22

Means+S.D.

*4 Means within a row with different superscripts are significantly different (P<0.05).

D Control; basal diet. T1; basal diet with 0.5% Yacon by-product powder. T2; basal diet with 1.0% Yacon by-product powder. T3; basal
diet with 2.0% Yacon by-product powder.
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Table 6. Effect of dietary supplementation of Yacon (Polymnia
sonchifolia) on the meat color of chicken thigh meat

Treatments”

Items
Control Tl T2 T3

CIE L* 53.95+0.74° 55.80+1.44® 56.17+0.81° 56.61+0.79"

CIE 2" 11.68+0.36° 12.74+0.38" 13.14£027* 13.08+0.44°

CIEb"  859+0.67 793042  7.70£028  8.61+0.92

Means£S.D.

** Means within a row with different superscripts are significantly

different (P<0.05).

D Control; basal diet. T1; basal diet with 0.5% Yacon by-product
powder. T2; basal diet with 1.0% Yacon by-product powder. T3;
basal diet with 2.0% Yacon by-product powder.

g A7 frelAQl Wgke ER1ER] gk
2 Ad A7, P 29F Hell 3918 myoglobin
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myoglobin(MetMb) A= FE v|x= Ao
THChoi et al.,, 2004; Kim et al, 2007). Oxymyoglobin®|
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ke gool Skl wet YolAle 2AIHP<0.05)F
Holm g off HAHE T?Oi% Aol A7 el =%l
g 3o 7]EHHE} TH Tt AT 2T
o ok FAkE FolTellA kel 716k e (P<0.05),
Had ot xd‘?le—ﬂ.—?: A7t UATE A5 54
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Table 7. Effect of dietary supplementation of Yacon (Polymnia sonchifolia) on the sensory evaluation of chicken thigh meat

Treatments”
Items
Control T2 T3
Tenderness 4.29+0.08" 430+0.11° 4.51+0.08" 4.53+0.01°
Juiciness 431+0.08 4.46+0.06 4.48+0.05 4.38+0.16
Flavor 4.40+0.10 4.4140.11 4.4440.13 4.45+0.09
Means£S.D.

** Means within a row with different superscripts are significantly different (P<0.05).
D Control; basal diet. T1: basal diet with 0.5% Yacon by-product powder. T2; basal diet with 1.0% Yacon by-product powder. T3; basal

diet with 2.0% Yacon by-product powder.
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% CIE L'#t%} CIE a'3te &7 HET o JAME Btk &
o] ol A EobH © M (P<0.05), CIE b'#H ofF FAaleE &
o Z o gt A7 ko] oAl Wt gle Azl
th #5HAL 23, ofF AR S Fogo g dre =
obAA T, tEA T 83k FolAdo] QIS AEH o= of

Z FAE 2 2%E SAO FolshH pHF TBARS7E %
ofA| a1, FHErEro] oA, HALFelFo| FdE o] A
S| AAdo] MAE ez 7|gHeh

(ARlo]: ofF Fike, HAMFols, FolE T, TBARS,
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