J. of the Korean Oil Chemists’ Soc.,
Vol. 27, No. 1. March, 2010. 76~86

Hi7]9 EH2HER ANY FF B
2uFgd 289 94957
uhg T

FANST BEAH TG
(20101 2€¥ 23 A5 2010 3¢9 18Y )

Effect of feeding Korean red pine bark extract on the
levels of fatty acid and cholesterol in chicken meats

Park, Byung-Sung'r

TDepartment of Animal Biotechnology, Kangwon National University,
Chuncheon 200-701, Republic of Korea
(Received February 23, 2010 ; Accepted March 18, 2010)

Abstract : This study was conducted to evaluate the effects of dietary Korean red pine
bark extract as an antibiotic replacements on cholesterol, fatty acids and the shelf-life of
chicken meat. To accomplish this, chickens were fed the optimal level of red pine bark
extract that was found to replace antibiotics in the diet of broilers. A total of 180 male
broilers(Ross strain 308) were divided into three treated groups, T1(control group), T2(8 ppm
of avilamycin) and T3(65 ppm of red pine bark extract per kg diet). The lipid content was
reduced by 24.67% and 20.49% in T3 group, while the cholesterol level also decreased
significantly in the T3 group by 20.49% and 20.55% when compared to the T1 and T2
groups, respectively. In addition, the saturated fatty acid level was lower in the T3 group
than in the T1 and T2 groups, while the unsaturated fatty acid level of the T3 group was
significantly higher than those of the other groups. The TBARS value of chicken thigh
muscle containing its skin on the 7th day of low temperature storage was significantly lower
by 2386% and 21.17% in the T3 group than in the T1 and T2 groups, respectively.
Evaluation of the color of the meat revealed that the L'value (lightness) and
b'value(yellowness) were higher in the T3 group than in the T1 and the T2 groups, but that
the pH was significantly lower in the T3. Based on the results of this study, the addition of
65 ppm red pine bark extract to the diet of broilers should improve their meat quality with
respect to the lipid contents and shelf-life when compared to the addition of antibiotics.
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Table 1. Composition of experimental basal diets for broiler chickens

(% as-fed)

Basal diets
Ingredient
Starter (0-21 days) Finisher (22-35 days)

Yellow corn ground 52.00 50.00
Soybean meal, 47% CP 34.00 25.00
Corn gluten meal 5.70
Wheat meal 10.00
Soybean oil 5.00
Limestone 1.25
Dicalcium phosphate 1.70
Salt 0.25
DL-Met, 50% 0.30
L-Lys HCI, 78% 0.30
Trace mineral premixl) 0.34
Vitamin premix? 0.16
Total 100
Calculated values”

ME, kcal/kg - 3,100 3,150
CP, % 22.00 20.00
Lys, % 1.15
Met, % 0.50
Met+Cys, % 0.73
Ca, % 0.90
Available P, % 0.40

v Supplied per kg of diet: Fe, 80 mg; Zn, 80 mg; Mn, 80 mg; Cu, 7 mg; I, 1.20 mg; Se, 0.30

mg; Co, 0.10 mg.

? Supplied per kg of diet: vitamin A (retinyl acetate), 10,500 IU; vitamin Ds, 4,100 IU;
vitamin E (DL-a-tocopheryl acetate), 456 mg; vitamin K3 3.0mg; thiamin 2.5 mg;
riboflavin, 5mg; vitamin Bg 5mg; vitamin Bio, 0.02mg; biotin, 0.18mg; niacin, 44 mg;

pantothenic acid, 17 mg; folic acid, 1.5 mg.
¥ Calaulated as-fed values from NRC (1994).
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Table 2. Lipid,

cholesterol and Fatty acid composition of
experimental diets for 35 days

R LR

fresh whole chicken meat fed

Item" Grous Pitami PSE?
Control Antibiotics Gétag;nmn

Lipid 6.08° 5.76% 458" 0.7805
Cholesterol 55.76" 55.80° 44.33° 6.1307
Fatty acid

14:0 1.34 1.56 1.27 0.2509
16:0 33.27° 33.18° 30.20° 2.8171
16:1n-7 3.61 4.02 3.76 0.4015
18:0 837 9.03° 7.01¢ 0.6307
181n-9 42.21° 257 45.32° 2.0631
18:2n-6 7.33° 6.81° 833" 1.4735
18:3n-6 007" 0.10 0.06 0.0007
18:3n-3 0.05 0.09 0.10 0.0005
20:1n-9 1.05 1.25 1.25 0.0017
20:4n-6 2.70 355 3.70 0.1304
SFA 42,98 43.77° 38.48" 3.8255
MUFA 46.87" 4568 49.33 1.0802
PUFA 10.15° 10.55° 12.19% 2.3717
PUFA/SFA 0.24 0.24° 0.32° 0.0517
UFA 57.02° 56.23" 59.59° 2.2133
SFA/UFA 0.75° 0.77° 0.68 0.0693

v Lipids and cholesterol=mg/100 g of fresh whole chicken meat; fatty acids=% area.
SFA=saturated fatty acid, MUFA=monounsaturated fatty acids; PUFA=polyunsaturated
fatty acids; UFA=unsaturated fatty acid.

' Pooled standard error of the mean values for 9 broilers per group. Not detected.
*2¢ Mean values with different superscripts are significantly different at p<0.05.
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Table 4. Meat color and pH in fresh breast muscle from broilers fed the experimental

diets for 35 days

b Groups 2
Item PSE
Control Antibiotics Pitamin 65 ppm
L 4737 48.81° 50.72° 1.3725
a’ 3.86° 457 3.15° 0.6779
b* 5.15° 5.09° 7.43° 22178
pH 5.98" 6.02° 5.81° 0.0388

U L” (lightness), a" (redness), b (yellowness).
# Pooled standard error of the mean values for 9 broilers per group.
* Values within each row with different superscripts are different at P < 0.05.

029% +202 27 Frhskde W 60 g U@ Aol AL E BAAAY. aPEE, B
71Eog @43 ATy FU2HELS dFRT 298 Atg W AR E FEEY TES
of HlalA AURZHA FEEL HFHI AT w179 Fd2HEF SFA 58 ¥E F
7} sokrha dpglom, Age] TR A 24 o™ UFA, 53] oleic acid +5& Z#3d +
2 AUFAE FE2E 02% A7 b A Aoz Azt Aole] SFAS F¥2H)
kil BEXIAYAALS AUYRFE FE2E 02% E gFe A8 FAEAT AEAAH
HAE b #hkoka slel14] B AnE A SFA¢t ZH2H &9 AH3#FE Folz UFAY
AeFn ok 2UFHE FEES AT A AAFE Tole Aol vl o= U
groA garie] EspA il el 2t Uk Aole] AZHAAN E wl UFA &30
E X3 x LA E3] oleic acid? linoleic acid & 1 FY&HE o] ¥ AEL AP
ZFol FoatA =d AL 2URAd F2E5 g disted E8& & 7 ATH32] oleic
o] #F¥ bioflavonoidse] a2tz 7)<l acide @9 LDLC #%S &7 A 9%
stol A Axere) AAAEE AAFgoes W8 oA st FHAFTE dste W =
A BXsAAe FH g0 A A8 Ao & & 4 AvH3334l
2 B 4 9Jui3031]. ¥ d+2Ay, nudg
Alg W 2UFER FE2EY HUtE g7y 3.2. K|t
ZY2EEF A o] ol m BE3}A gi71e] AR F AYAAEESE JEY
Table 3. TBARS values of thigh meat stored for 7 days at 4TY
S ; Groups »
torage days Control Antibiotics gét;g;)urg PSE

0 0.18 0.17 0.17 0.0205

3 0.42° 0.45% 0.37° 0.0371

5 0.71° 0.68* 0.55° 0.1075

7 0.38° 0.85°% 067 0.1708

Y TBARS : thiobabituric acid reactive substances (mg of malondialdehyde/kg of chicken).
PPooled standard error of the mean values for 9 broilers per group.
*® Values within each row with different superscripts are different at P < 0.05.
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