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ABSTRACT This study was carried out to determine the effect of dietary supplementation of quercetin and methoxylated
quercetin extracted from onions on chicken thigh meat quality during cold storage. For 35 days, 1-day-old 320 broiler chicks
(Ross) were divided into 8 groups and supplemented the diet; basal diet only (CONTROL), CONTROL with antibiotics (AB),
vitamin E 20 TU (VE20), vitamin E 200 IU (VE200), quercetin 20 ppm (QC20), quercetin 200 ppm (QC200), methoxylated
quercetin 20 ppm (MQ20), and methoxylated quercetin 200 ppm (MQ200). After slaughtering the broilers, thighs were
separated and analyzed the quality change of the meat during storage at 4C for 7 days. The meat quality factors such as
pH, color, water holding capacity, and sensory characteristics of thigh meat were determined on the experiment day 0, 3, and
7. After slaughtering, the pH of AB, VE 20, QC 20, and MQ 200 showed no significant difference compare to that of
CONTROL. However, VE 200 and QC 20 showed higher pH value than CONTROL on storage day 3. L* value of chicken
thigh of MQ 20 was lower than CONTROL on storage day 0, however, no significant difference was found between
CONTROL and treatments on storage day 3. Redness (a*) of chicken thigh in CONTROL was increased during storage. QC
20, QC 200, and MQ 200 significantly reduced the b* value of chicken thigh (p<0.05). Water holding capacity of VE 20
and MQ 200 was significantly higher than the CONTROL on the day 0. Also, QC 200 showed higher WHC compare to
the CONTROL. In sensory evaluation, overall acceptability of chicken thigh in quercetin and methoxylated quercetin group
showed no significant differences compare to that of CONTROL by storage day 3. These results suggested that the quercetin
and methoxylated quercetin could be used as additives to enhance broiler thigh meat quality such as pH and WHC without

adverse effect on color and sensory characteristics.
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Table 1. Formula and chemical composition of the basal diet

Starter Finisher
(0~3 wk) (3~5 wk)
_____ L/
Comn 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 (50%) 0.27 0.08
Lysin-HCI (98%) 0.02 0.05
Vitamin-mineral mixture’ 0.50 0.50
Total 100.0 100.0
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 D;, 1,500 IU; vitamin E, 20.0
mg; vitamin Kj, 0.70 mg; vitamin Bj,, 0.02 mg; niacin, 22.5 mg;
thiamin, 5.0 mg; folic acid, 0.70 mg; pyridoxin, 1.3 mg; riboflavin,
5 mg; pantothenic acid, 25 mg; choline chloride, 175 mg; Mn, 60
mg; Zn, 45 mg; I, 1.25 mg; Cu, 10.0 mg; Fe, 72 mg; Co, 2.5 mg.
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Table 2. pH of thighs of broilers fed quercetin and methoxylated quercetin for 35 days

Treatments”

Day
CONTROL AB VE20 VE200 QC20 QC200 MQ20 MQ200

0 64+0.05% 64+0.06"% 65+008" 63+0.14BY 65+0.02Y 63+0.10%7  63+0.09*% 6.4+0.13Y
3 62+0.08Y  63+0.05Y  62+0.04Y  63+0.031" 64+0.02Y 62+0.02°  63+£0.05"% 6.2+0.07
7 64+0.02%  64+0.03% 6.5+0.01%  6.5+0.04% 6.8+0.01%  64+007%  63+0.02%  6.7+0.06%

**Means with different superscripts in the same row are significantly different (P<0.05).

*ZMeans with different superscripts in the same column are significantly different (P<0.05).

DCONTROL: Basal diet, AB: basal diet + antibiotics, VE20: basal diet + vitamin E 20 IU, VE200: basal diet + vitamin E 200 IU, QC20:
basal diet + quercetin 20 ppm, QC200: basal diet + quercetin 200 ppm, MQ20: basal diet + methoxylated quercetin 20 ppm, MQ200:
basal diet + methoxylated quercetin 200 ppm.
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Table 3. Color of thighs of broilers fed quercetin and methoxylated quercetin for 35 days
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Treatments”
Days
CONTROL AB VE20 VE200 QC20 QC200 MQ20 MQ200
L*
0 59.63+3.80™ 62.08+0.54™ 57.22+0.84"% 5558+261"F 5577+335"F 5637357 5223+£3.07Y  58.81+£4.40%
3 5555+3.03"%Y 56.14+2.78"Y  59.96+2.63 5724+ 128" 5640+ 137°F 61.30+431%  51.86+4.48"Y  59.85+0.86
7 51.65+221°  58.17+3.92%%Y 5849+452™% 5511+651F 5448 +273°% 5551 +£224"%  61.56+£2.52  55.72+5.02%
a*
0 079+0.14Y  1.58+0.59™Y  136+0.42™Y 0.69 +0.23 1.88+0.54  1.03+0.53*%  1.65+046™  1.77+0.14™Y
3 089+073"  1.84+1.00%  224+057" 256+ 121" 229+ 1.19%  229+026"  2.01+£040"%  1.56+1.11°
7 412+060™  248+0.86" 288+ 1.04™%  3.04+0.66™ 370+ 1.11°° 396+0.76"F  3.05+£0.79"  3.82+0.36™%
b*
0  7.14x013%  819+024°%  884+0.12"% 9.12+0.09"  8.60+041"F  7.58+0.19  7.59£0.02%  7.99+0.34"
3 936+035Y  9.08+0.04Y  670+£028%  879+0.08Y  8.09+0.65%  938+0.22"  635+1.20¢ 7.63 +0.23%%
7 11.00£043% 1156025  8.05+0.13"  10.60+043™  6.70£0.54Y 4931047  858=0.12 X 641042

**Means with different superscripts in the same row are significantly different (P<0.05).
*¥Means with different superscripts in the same column are significantly different (P<0.05).
YRefer to Table 2.
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Table 4. Water holding capacity (WHC, %) of thighs of broilers fed quercetin and methoxylated quercetin for 35 days

Treatments”
Day
CONTROL AB VE20 VE200 QC20 QC200 MQ20 MQ200
0  61.08+0.87"% 61.19+0.20° 64.59+0.37%  61.79+1.07°% 59.13+130% 6044+ 0.42°% 62.14+0.50°%  64.35+1.72%
3 5472+0.74%Y  5547+337°Y  5406+0.86° 5678 £2.13%Y 57.12+£0.52%Y  58.67+1.08% 5584 +1.14%Y 5524 +0.65*Y
7 5993+2.15%  60.61+0.84°% 63.73+037%  64.50+0.70%  63.74+ 138  5926+247% 6194+ 1.80"% 62.97 +1.13%

*Means with different superscripts in the same row are significantly different (P<0.05).
*¥Means with different superscripts in the same column are significantly different (P<0.05).
DRefer to Table 2.
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Table 5. Sensory characteristics of thigh of broilers fed quercetin and methoxylated quercetin for 35 days
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Treatments”
Days
CONTROL AB VE20 VE200 QC20 QC200 MQ20 MQ200
Color
0 58227 58+1.56™ 50148  7.0x1.10%  7.1+1.02% 63104 50175 6.5+ 1.09%
3 6.6+1.28% 58+147%  60+1.73% 581607  7.0+083 7.0+1.13%  64+1.12% 59+ 1.64%
7 58+125%  59+0.70%  59+130% 61075 6.0+094"  56+1.02%  56+1.20%Y 55+1.03%
Aroma
0 64+200%  65+143%  59+127% 65141  65+126% 63+1.00° 59+183*  61+131%
3 57£1.00%  58=1.16"% 62+ 1.10°%  6.1+098 68+0.87%  53+092 57127  6.0+1.26™
7 64+144%  63+080%  57+078% 611165 6.0+137* 58+087%" 58+087%  59+0.83%
TOff-flavor
0 45+191Y  42+1.85"  44x213Y 49+219"Y  49+1.80"  48+1.90"  48+237  50+2.15
3 43+136Y  48+1.32Y  49+151Y  50+1.18Y 45+1.69Y  47+148Y  56+1.12%  45+120
7 6.7+ 153  68+0.67%  67+078%  68+095% 67+087F 65+131%  67+0.78  6.8+0.83%
Taste
0 64+143%% 58415130 63+£1.60°%  67+1.02%  6.1+113%% 67+101"% 6.1+1.90%  68+141%
30 60+134™ 56+191"% 60+ 141™% 564136 67+ 110 52+ 119Y  63+1.69% 62+ 110
7 _2) _ _ _ _ _ _ _
Tenderness
0 64=136™  65+1.00°  67+1.00%  68+125  65+£094%  69+£139"  69+1.04% 7.0+ 149
30 55169 63+1.12°%  53+150%Y  62+134%  68+132%  49+130Y  60+184%  61+125%
7 _2) _ _ _ _ _ _ _
Overall acceptability
0 62+149%  60+£122%  60+1.68%  63+172%  64+152%  66+158F  68+126%  7.4+089%
300 57+155Y 551127 5621627 54+121%  64+0.52%  50+126Y 574147 6.0+0.90"
7 2541797  33+053% 280947  29+100%7 28+1.02%  26+083%  25+093  2.6+0.947

**Means with different superscripts in the same row are significantly different (P<0.05).
*ZMeans with different superscripts in the same column are significantly different (P<0.05).

DRefer to Table 2.

INot determined because of rancidity.
Sensory scores were assessed on 9 point hedonic scale where 1=extremely bad or slight, 5=moderate, 9= extremely good or plenty,
while off- flavor was assessed where 1= extremely good, 5=moderate, 9=extremely bad.
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