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Effects of Dietary Vitamin C and E on Lipid Oxidation and

Stability of Color in Hanwoo Steer Beef
G. M. Chu, H. W. Cho and B. H. Ahn
Faculty of Animal Science and Technology, Gyeongsang National University, Jinju, 660-701, Korea

ABSTRACT

This experiment was carried out to investigate the effects of dietary vitamin C and E on lipid oxidation and
stability of color in Hanwoo steer beef. Thirty seven Hanwoo steers were randomly assigned to one of four
treatments. The four treatments were control(vitamin E 20l1U/kg feed), vitamin C(vitamin C 0.1%/kg feed and
vitamin E 201U/kg feed), vitamin E(vitamin E 220IU/kg feed) and vitamin C plus E(vitamin C 0.1%/kg feed
and vitamin E 2201U/kg feed). Hanwoo steers were fed the experimental diets for 3 months at the last
finishing period and pH, color, TBARS, concentration of myoglobin, water holding capacity, reduction by heat,
drip loss and purge loss of longissimus dorsi were analyzed at 1, 3, 5 7 and 10th day of storage,
respectively.

pH value, Hue angle, metmyoglobin concentration, TBARS, drip loss and purge loss in longissimus dorsi
were increased as the storage period elapsed. However, water holding capacity in longissimus dorsi was
decreased as the storage period elapsed. The animals fed the vitamin C plus E diet were higher in pH value
and oxymyoglobin concentration, and lower in metmyoglobin concentration than in those fed the other diets
during the whole storage period and lowest in TBARS. TBARS and Hue angle in longissimus dorsi were
lower(P<0.05) in the animals fed the vitamin-supplemented diets than in those fed the control diet.
Reduction by heat in longissimus dorsi was higher(P < 0.05) in the animals fed the diets supplemented with
vitamin E or vitamin C plus E than in those fed the control diet or vitamin C-supplemented diet.

According to these results, it may be concluded that feeding the diets containing 0.1% vitamin C or 2201U
vitamin E per kg feed or the diet mixed 0.1% vitamin C with 220IU vitamin E to Hanwoo steers can retard
lipid oxidation of longissimus dorsi and stabilize beef color.
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Table 1. Effect of dietary vitamin C and E on pH values and TBARS in longissimus dorsi of

Hanwoo steers by storage period

Items Storage days Control Vitamin C Vitamin E Vitamin C+E
1 5.457+0.041°° 5.487+0.052°° 5.491+0.075° 5.648+0.168
3 5.534+0.101°°°  5502+0.047°°  5.516+0.065° 5.668+0.207%°
pH 5 5584+0.061°®¢  5561+0.101°°  5545+0.066™  5.756+0.216®C
7 5.673+0.110™ 5.690+0.112"® 5.613+0.094"® 5.882+0.295*®
10 5.908+0.217*"  5786+0.112"*  5.694+0.146% 6.007+0.341%
1 0.819+0.242° 0.693+0.408*"®  0.525+0.196"° 0.489+0.237"°
1.326+0.736° 0.813+0.544°® 0.897+0.294°°°  0.557+0.310°®¢
TBARS 2.427+0.777°® 1.909+0.693** 0.809+0.420°¢  0.657+0.294°5¢
MDA"mg/kg) e DS BN BN
( 7 2.490+0.808%® 2.221+0.947%4 1.188+0.506"*®  0.760+0.315°®
10 3.419+0.911* 2.186+1.147" 1.391+0.984°*  0.996+0.498*

Values mean * SD.
ABCD

ab,c

Y Malondialdehyde.

Values with different superscripts in the same column differ at P <0.05.
Values with different superscripts in the same row differ at P <0.05.
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Table 2. Effect of dietary vitamin C and E on surface color in longissimus dorsi of Hanwoo
steers by storage period

ltems Storage days Control Vitamin C Vitamin E Vitamin C+E
1 4259+753"  30.81+2.51" 32.12+3.16™ 30.76+2.31"
Hunter L 3 37114539  30.45+1.93" 31.11+4.02*8  30.81+2.56™
_ 5 31.01+2.46°  30.07+2.70 31.11+2.60"*®  30.21+2.07*
(Lightness) 7 3023256  29.73+3.33% 20884281 30.19+3.01%
10 28.56+2.15% 28.79+3.03** 28.96+1.01% 29.87+1.79*
1 10.85+1.77%"  17.89+1.76*™  16.91+3.14" 16.99+2.32"
Hunter & 3 21.16+3.12**  10.83+2.71% 16.92+2.50™ 16.76+2.98™
5 18.68+1.66°  16.38+2.02"°¢  16.83+2.95*" 16.86+2.45%A
(Redness) 7 15874238  1573+261°  15.15+4.10% 15.76+3.05%
10 13.79+4.43%  157742.18C 14.69+2.16* 15.69+3.86**
1 8.41+1.15% 5.76+1.26"¢ 6.27+1.23" 6.21+1.06™
Hunter b 3 9.60+1.12" 7.32+1.26" 6.54+1.44"" 6.43+1.41""
5 7.050.97%° 6.69+0.86*8 6.43+1.36™ 6.30+1.00°
(ellowness) 7 6.39+0.83°°° 560131 6.15+1.27° 5.86+1.44%
10 5.66+1.42°° 5.35+1.04% 4.93+1.03® 5.56+1.47°"
1 21.58+1.86"*%  18.84+1.58™ 18.07+3.16™ 18.14+2.14"
o 3 23.27+3.02*" 21144297 18.20+2.49™ 17.95+3.27™
5 19.54+1.888¢  17.73+1.83%°  18.05+2.98" 18.00+2.64**
(Chroma value) 7 171242480 16714288  16.45+3.80% 16.9242.75%
10 15.55+4.28°°  16.66+2.36° 15.50+2.34* 16.65+4.12°*
1 16.73+3.25®  18.66+1.87%° 18.44+2.00°® 19.47+0.98*
0 3 22.01+1.62®  19.41+1.77%® 23.24+7.01% 21.11+7.06*
h aC bB a,bA B a,bA
y | 5 22.96+2.59 17.98+4.61 20.62+3.82 20.34+4.43
(Hue angle) 7 2068+354° 22464386  21.05#4.15°F  20.45+0.61%
10 28344579 20.15+0.95”*®  21.20+4.80"*F  20.91+1.35™

Values mean + SD.
Values with different superscripts in the same column differ at P <0.05.

ABCD

** \alues with different superscripts in the same row differ at P < 0.05.
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Table 3. Effect of dietary vitamin C and E on myoglobin, metmyoglobin and oxymyoglobin in
longissimus dorsi of Hanwoo steers by storage period

Items Storage days Control Vitamin C Vitamin E Vitamin C+E

1 20.09+1.81% 14.01+5.65°° 25.54+8.27" 8.89+1.59®

Myoglobin 3 21.65+1.68° 20.52+6.59% 16.48+2.55°° 5.42+1.10°

o 5 32.66+2.90" 33.35+8.76™ 28.12+5.34°* 6.12+1.26°

(%) 7 36.65+2.262 30.86+4.26% 24.73+569"%  13.24+153%

10 42744221 38.21+3.81* 22.48+2.03"® 8.45+1.03®

1 22.13+3.03° 19.85+3.25% 14.40+2.89°* 15.16+5.30%

Metmyoglobin 3 30.19+6.65% 21.28+3.83" 15.36+2.73" 18.88+4.45™

o 5 3157£2.72%8 21854378 16.31+2.59" 19.18+5.34™

(%) 7 31.99+6.29*8 24.34+357*"  20.52+2.86" 19.37+4.00™

10 36.13+4.08 24.80+4.71%4 23.23+2.89% 25.98+4.40*

1 57.78+6.66 66.14+6.14" 60.06+6.47™ 75.95+6.54%

Oxvmvodlobin 56.74+8.12°" 59.20+5.50® 68.16+5.46™ 75.71+6.39%

ymyeg 5 47.10+5.97°® 44.80+5.33% 55.57+5.70° 74.70+6.93*
%

(%) 7 44.43+3.54°B¢ 44.27+5.66° 54.75+5.86° 67.39+6.29°

10 40.22+4.49% 36.99+3.06°° 54.29+5.38" 65.57+6.048

Values mean * SD.
ABCD

ab,cd

Bl ol R AES|(P<0.05) ke, A
713re]l AAEFE izt vER JoT
BT} oxymyoglobin 5] A A|(P<0.05) Eoi
Atk 7 5(2002)& 4]317]2] oxymyoglobin

Fe AP AARASE Rass 4Pl

=5
HET=

Values with different superscripts in the same column differ at P <0.05.
Values with different superscripts in the same row differ at P <0.05.
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Table 4. Effect of dietary vitamin C and E on drip loss, purge loss, reduction by heat and
water holding capacity in longissimus dorsi of Hanwoo steers by storage penogmt

%)
Items Storage days Control Vitamin C Vitamin E Vitamin C+E
1 69.65+2.71%4 66.58+ 6.55™ 69.73+1.42°4 65.66+2.08
. 3 68.05+1.71% 65.88+ 592  67.99+2.26™ 65.38+2.56™
Water holding A A A A
. 5 66.85+1.86 64.11+ 5.66 66.82+2.12 65.21+8.59
capacny B A A A
7 63.97+4.06 62.22+ 5.35 62.51+2.73 62.19+2.65
10 62.94+2.07°8 53.63+10.24°®  59.49+3.49" 55.40+0.01*®
1 27.65+4.88™" 28.04+ 3.85"  37.52+4.60* 33.614+2.25*
. 3 25.38+1.90° 27.75+ 2.94"*  3453+333" 33.50+4.07%
Reduction 5 24.17+1.21" 26.14+ 6.62"%  33.28+2.38% 33.09+3.20*
by heat BN o DU B
Y 7 23.19+0.57% 25.28+ 2.58"% 33114612 31.67+4.16°"
10 21.60+0.65™ 20.58+ 2.66™  32.36+3.03* 29.56+2.60*
1 0.85+0.32°¢ 0.89+ 0.29** 0.89+0.17° 0.64+0.12°¢
3 1.21+0.17°8¢ 1.19+ 0.74* 1.09+0.41°8¢ 0.97+0.21%8¢
Drip loss 5 1.32+0.26*® 1.31+ 0.39* 1.38+0.23*4BC 1.10+0.60*%¢
7 1.48+0.09**B 1.50+ 0.45% 1.54+0.15%B 1.43+0.40°®
10 1.78+0.25% 1.65+ 1.76" 1.64+0.48 3.00+£0.71%
1 0.95+0.20°° 0.43+ 0.20"° 0.92+0.47°® 0.58+0.16*®
3 1.11+0.51%8¢ 1.17+ 0.48®€  1.08+1.04® 0.66+0.37°%
Purge loss 1.1140.33*"¢ 162+ 058 1.38+0.40*"® 0.75+0.53"
7 1.74+0.34%® 1.74+ 0.72%  1.47+0.80° 1.09+0.26**8
10 4.10+0.54*" 2.23+ 0.71" 4.04+0.79°" 1.44+0.66™*

Values mean % SD.
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Values with different superscripts in the same column differ at P <0.05.
Values with different superscripts in the same row differ at P <0.05.
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