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Effects of Dietary Supplementation of Pine Needle Powder on Meat Quality and
Physico-chemical Properties of Chicken Meat

Chang-ill Park and Young-Jik Kim'
Department of Animal Resource, Daegu University, Gyeongsan 712-714, Korea

ABSTRACT This study were carried to investigate to the effects of diet supplemented with pine needle powder on pH,
total phenol contents, DPPH (1,1-diphenyl-2-picrylhydrazyl) radical scavenging activity, TBARS (thiobarbituric acid reactive
substance), WHC (water holding capacity), shear force, sensory evaluation, meat color, and fatty acid composition of chicken
meat. Broiler chicks were fed the corresponding diets containing 0% pine needle powder (Control), 0.3% pine needle powder
(T1), 0.6% pine needle powder (T2), or 0.9% pine needle powder (T3) for five weeks. The pH and TBARS was significantly
decreased by the supplementation of pine needle powder compared to the control (P<0.05). The total phenol contents and
DPPH radical scavenging activity were significantly increased by the supplementation of pine needle powder compared to the
control (P<0.05), and T3 showed the most effective (P<0.05) more effective in improving self-life compared to the other
treatment groups. The CIE a* value of treatment groups showed significantly higher value compare to the control, however, CIE
L* values was decreased. In fatty acid composition, the level of oleic acid in chicken meat was significantly (P<0.05) in-
creased by the supplementation of pine needle powder compared with the control group. In conclusion, dietary supplementation
of pine needle powder was effective in decreasing pH and TBARS, and increasing total phenol contents and DPPH radical

scavenging activity in broiler meats.
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Table 1. Effect of dietary supplementation of pine needle powder on the pH, total phenol and DPPH radical scavenging activity of

chicken thigh meat

Treatments"
Items
Control Tl v T3
pH 6.13 +0.08" 6.04 +0.05° 5.90+0.05° 5.70+0.07°
Total phenol (mg GAE/100 g) 71.03£0.9¢ 7532+ 1.11° 78.24 +0.63° 80.04+0.21*
DPPH radical scavenging activity (%) 26.54+0.30° 28.80+0.33° 29.93 +0.44° 30.86+ 0.62

Data are means + SE.

*dMeans within row with different superscripts are significantly different (P<0.05).
UControl: Basal diet. T1: Basal diet with 0.3% pine needle powder. T2: Basal diet with 0.6% pine needle powder. T3: Basal diet

with 0.9% pine needle powder.
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Table 2. Effect of dietary supplementation of pine needle powder on the TBARS, WHC, and shear force of chicken thigh meat

Treatments"
Items
Control T1 T2 T3
TBARS (mg malonaldehyde/kg) 0.043 £0.003* 0.038 +0.002° 0.035 + 0.006° 0.031 £0.005¢
WHC (%) 56.84 £0.52 57.62+1.33 56.89 £0.32 57.57+1.20
Shear force (kg/cnr) 3.64+0.19 3.69+0.21 3.67+0.20 3.69+0.24

Data are means + SE.

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

DControl: Basal diet. T1: Basal diet with 0.3% pine needle powder. T2: Basal diet with 0.6% pine needle powder. T3: Basal diet with
0.9% pine needle powder.
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Table 3. Effect of dietary supplementation of pine needle powder on the meat color of chicken thigh meat

Treatments”

Items
Control Tl T2 T3
CIE L' 57.83 +0.54° 56.66 + 0.64° 5528 +1.07° 54.92 +0.56°
CIE a’ 11.30+1.06° 13.78 £ 0.67° 12.98 + 0.49" 13.31+£0.36"
CIE b’ 9.28 +0.56° 9.06+0.18° 8.90 + 0.56 7.50 +0.38°

Data are means =+ SE.

*®Means within row with different superscripts are significantly different (P<0.05).
DControl: Basal diet. T1: Basal diet with 0.3% pine needle powder. T2: Basal diet with 0.6% pine needle powder. T3: Basal diet with

0.9% pine needle powder.
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Table 4. Effect of dietary supplementation of pine needle powder on the sensory evaluation of chicken thigh meat

Treatments”
Items
Control Tl ™ T3
Tenderness 428 +0.07° 4.37+0.02° 4.50+0.10° 4.54+0.06°
Juiciness 4.48+0.12 436+0.06 4.43+0.09 443+0.11
Flavor 4.44+0.07 4.44 £0.09 438+0.07 4.43 +£0.08

Data are means + SE.

“®Means within row with different superscripts are significantly different (P<0.05).
DControl: Basal diet. T1: Basal diet with 0.3% pine needle powder. T2: Basal diet with 0.6% pine needle powder. T3: Basal diet with

0.9% pine needle powder.



252 WYz 4gA £ BT A7 AR A

g9

i}

=)
o
oty
1o
2
At
oX,
2
=
rir

2
o%

Table 5. Effect of dietary supplementation of pine needle powder on the fatty acid composition (%) of chicken thigh meat

Treatments”

ftoms Control T2 LK
Myristic acid 0.73+0.01 0.72£0.02 0.71+0.01 0.72+0.01
Palmitic acid 23.99+0.57 23.16£0.29 23.58+1.05 22.90 +0.48
Palmitoleic acid 6.08 +0.04 6.07£0.02 6.11+0.03 6.09 +0.05
Stearic acid 8.36+0.26 8.46+0.78 8.45+0.15 8.39+0.31
Oleic acid 40.17 £0.66° 40.93 +0.20® 40.77 £ 0.93® 41.60 +0.09*
Linoleic acid 1822+0.13 18.23 +0.04 18.00 +0.25 18.16 +0.08
Linolenic acid 1.42 +0.06° 1.39+0.03* 1.40 = 0.08* 1.13+£0.03°
Arachidonic acid 1.06+0.03 1.05+0.03 1.03+0.01 1.04 +0.02
SFA? 33.08 +0.83 3235+0.57 31.99+0.50 32.00+0.16
USFAY 66.93 +0.83 67.66 +0.57 68.01+0.50 68.00+0.16
USFA/SFA 2.03+0.08 2.10+0.06 2.13+0.05 2.12+0.02

Data are means =+ SE.

*®Means within row with different superscripts are significantly different (P<0.05).
DControl: Basal diet. T1: Basal diet with 0.3% pine needle powder. T2: Basal diet with 0.5% pine needle powder. T3: Basal diet with

0.9% pine needle powder.
YSFA: Saturated fatty acid. *USFA: Unsaturated fatty acid.
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