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Effects of Dietary Vitamin E Levels on Carcass Characteristics,
Vitamin E Concentration of Longissimus Muscle and Lipid

Oxidation in Hanwoo Steers

H. W. Cho and B. H. Ahn
Faculty of Animal Science and Technology, Gyeongsang National University

ABSTRACT

This experiment was carried out to investigate the effects of dietary vitamin E levels on carcass
characteristics and vitamin E contents, fatty acid composition and lipid oxidation as indicated by
thiobarbituric acid reactive substances(TBARS) of the longissimus muscle in Hanwoo steers. Forty Hanwoo
steers were randomly assigned to one of four groups and fed the diet containing 200(control), 1000, 2000
or 2500 IU a(alpha)-tocopherol acetate/head/day for 3 months of last finishing period.

Backfat thickness was thinner and beef fat color was whiter(P<0.05) in steers fed the vitamin E
supplemented diets than those fed the control diet. But the longissimus muscle area and yield grade did
not differ among treatments. Marbling score and quality grade were higher(P<0.05) in steers fed the diets
containing 1000 and 2000 IU vitamin E than those fed the other diets. Vitamin E concentration in the
longissimus muscle was higher(P<0.05) as the vitamin E content in diet was higher.

The levels of oleic and linoleic acids in the longissimus muscle were not affected by dietary vitamin E
levels. But linolenic and arachidonic acids were lower in steers fed the vitamin E supplemented diets than
those fed the control diet. TBARS in the longissimus muscle was not affected by the vitamin E levels in
diet until 5th day of storage but delayed muscle lipid oxidation in steers fed the vitamin E supplemented
diets after 7th day of storage.

Therefore according to this result, it may be concluded that steers have a higher quality grade and
higher vitamin E concentration in muscle and lower in TBARS when diet contains 1000 or 2000 IU
vitamin E per kg of diet.

(Key words : Hanwoo steers, Vitamin E concentration, Carcass characteristics, Fatty acid composition, Lipid

oxidation)
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Effects of Vitamin E Levels on Hanwoo Steers
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Table 1. Composition of basal diet

Items Finishing
Ingredients composition(%)
Corn grain 28.00
Wheat grain 38.00
Wheat bran 4.00
Mixed fiber 10.00
Cane molasses 5.00
Distillers grain 1.50
Coconut meal 3.94
Palm meal 6.40
Salt, dehydrated 0.60
DCPY 0.33
Limestone 2.00
Buffers 0.10
V+M premix-3? 0.10
Myco curb 0.03
Chemical composition(%)
Moisture 12.80
Crude protein 10.38
Ether extract 3.23
Crude fiber 5.90
NFE 62.39
Crude ash 5.30

Y Dicalcium phosphate.
2 Contains following ingredients per kg; vitamin A
:3,8001U, vitamin Ds: 400IU, vitamin E: 201U,
Fe:50mg, Co:0.15mg, Cu:7mg, Mn:7mg,
Zn:30mg, |:0.6mg, Se:0.15mg, ethoxyquin:
6 mg.

1) EAHSS
FHFeHS TA F =AY T AW FA, #)
H A 94 2 EAFES SAR S &
[0.625 x FA]

FAT FA(FEAT = 68.184—
1577 (mm)] + [0.130 x ¥} 2 - ehd 2 (ecm?)] -
[0.024 x =453 (kg)] +3.23)°l 2J8] SHTFS
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Table 2. Operation condition of HPLC for
vitamin E analysis

Items Condition

Column Nu&'f ﬁr%s ”(1&530'\>|<|_A|12.,6 mm)

Flow rate 1.0 ml/min

Mobile phase n-Hexane : Ethyl acetate (70:30)
Wave length 295 nm

Detector Summit UVD-170U

Pump Summit P-580

Auto-sampler Summit ASI-100

Injection volume 20 pl
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Table 3. GC conditions for analysis of total

fatty acid
Item Condition
Instrument Agilent gas chromatography
6890N
Column Supelcowax 320 fused silica

capillary column
60 mx 0.25 i.d., 0.25ug

Temperature program  4°C/min.
Initial temperature 160°C

Initial time 1 min.

Final temperature 260C

Final time 45 min.
Injector temperature  260°C
Detector temperature  2607C
Carrier gas He, 1ml/min.
Split ratio 50 :1

1587k 1A AT B4R AR s 94
E7]& o]&3le] 3,000 rpmell A 1583 44
e g vk S 3l973ke] Spectrophotometer
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Table 4. Effects of dietary vitamin E levels on beef yield and beef quality in Hanwoo steers

ltems Control Vitamin E Vitamin E Vitamin E
200 1U 1,000 1U 2,000 1U 2,500 U

Beef yield
Body weight (kg) 700 63 650.3 +46 689.8 +62 631.2 +50
Carcass weight (kg) 404 +36 3949 +32 4009 +33 361.7 =30
Backfat thickness (mm) 1488+ 6.24° 1333+ 374 1080+ 458 890+ 2.92°
Eye muscle area (cm°) 83.19+20.51 88.30+ 3.59 8125+ 9.51 85.70+ 6.22
Beef yield score 65.21+ 1.98 70.30+ 6.73 66.54+ 2.20 68.99+ 1.28
Yield grade” 23 = 071 280+ 0.63 25 + 0.79 270+ 0.48

Beef quality
Marbling score? 433+ 071° 570+ 1.42° 481+ 1.30° 400+ 1.33
Beef color” 483+ 0.41° 420+ 042° 467+ 0.49° 480+ 063"
Beef fat color” 296+ 0.25° 230+ 048° 258+ 051° 260+ 052°
Texture” 200+ 0.35 138+ 0.74 133+ 0.49 1,80+ 0.42
Maturity® 3.00+ 040 240+ 0.70 242+ 051 230+ 048
Quality grade” 1.90+ 0.71° 050+ 0.71° 1.00+ 0.85 160+ 0.70°

Values mean + SD.

"% Values with different superscripts in the same row differ at P<0.05.

' 3 =better than average, 2 = average, 1= lower than average.

2 higher numbers for better quality.

9 1= light red, 7 =dark red. 9 1 = white, 7 = yellow.

9 Jow numbers for better quality. 1 = better, 2 = average, 3~4 = lower.
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Table 5. Effects of dietary vitamin E levels on vitamin E contents of longissimus muscle in

Hanwoo steers (Unit: %)
ltems Control Vitamin E Vitamin E Vitamin E
200 1U 1,000 1U 2,000 U 2,500 IU
Vitamin E * 3.36 + 1.68° 4.15+1.36"° 4.78 +1.39%" 5.61 +2.11°

Values mean + SD.
* Micrograms of a-tocopherol/gram of fresh tissue.

47%: Values with different superscripts in the same row differ at P<0.05.
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arachidonic acid= 0.28~
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S o ®lERY E 1,000~2,500 1U o]
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g

2 v]Ekvl E 1,000 U -2 55.68%, B]EMW E
2,000 IU +9] 54.63% 4 HlE}U E 2,500 IU
7] 55.34%x T Yropx= Aol vt

23S T 531%E HIE}UJ E
1,000 1U 9] 3.09%, B]E}Y E 2,000 IU ¢

Table 6. Effects of dietary vitamin E levels on fatty acid composition of longissimus muscle

in Hanwoo steers (Unit: %)
Fatty acid Control Vitamin E Vitamin E Vitamin E
200 1U 1,000 1U 2,000 1U 2,500 1U
Myristic acid (Caa0) 2.61+0.32 2.79+0.50 3.01+0.98 2.87+1.06
Myristoleic acid (Cia:1) 1.10+0.15 1.44+0.20 1414013 1.15+0.20
Palmitic acid (Cie.0) 25.51 +3.90 23.09 +4.08 24.04 +2.43 23.64 +4.99
Palmitoleic acid (Cie147) 3.46 +0.54 4.61+0.70 3.36+0.81 3.59 +0.69
Stearic acid (Ciso) 13.40 + 2.87 8.88+1.05 10.14 +4.11 10.60 +2.16
Oleic acid (Cig109) 46.55 + 0.68 49.45 +1.07 49.48 +2.95 49.95 +3.11
Linoleic acid (Cis:2u6) 2.48+0.47 2.24+0.50 2.21+093 2.97 +0.37
Linolenic acid (Cig:303) 0.80 +0.07* 0.47 +0.06° 0.28 £0.07° 0.27 +0.05°
Gadoleic acid (C20:109) 1.45 +0.15° 0.18+0.19° 0.38 +0.26" 0.65+0.11"
Arachidonic acid (Cao:4u6) 2.03+0.21° 0.38+0.15" 0.28+0.18" 0.66 +0.28"
Total SFA” 42.70 34.93 37.42 37.39
Total UFA? 57.87 58.77 57.40 59.24
MUFA? 52.56 55.68 54.63 55.34
PUFA” 5.31 3.09 2.77 3.90
MUFA/SFA 1.23 159 1.46 1.48
PUFA/SFA 0.12 0.09 0.07 0.10

Values mean £ SD.

47%: Values with different superscripts in the same row differ at P<0.05.

Y saturated fatty acid.
¥ Mono-unsaturated fatty acid.

9 Unsaturated fatty acid.
 Poly-unsaturated fatty acid.
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oA <t wolakalS W oleic acid®] Fel 31 ZTh TBARSE A& Abste] ol 7hx] A

~37%°] 2= Realini 5(2003)2] R T = 52 5 malondialdehyde®} thiobarbituric acid”}

kom, Hereford w3FF2] oleic acid 3>  Adste] AHEE F2A9 Frs AT g

34~38%°|2tal 3 Enser 5(1998)¢] HuHut} o7 A|HEARSl7} ol 0101%5?% TBARS”}

Eokth E7E Yang 5(1999)°] H.argh 5h4-9f }?‘13}(71 s, 2002)3L SFSTE 3E 7elA HE
oleic acid 3% 44.8%¢} WwEIRS w <Fzh H}S’Jr Zol Athl HER] E S=50] Z7) 3t
=qTh Heye A 5dA7A = Alsge] vEl E

Table 7. Effect of dietary vitamin E levels on TBARS of the longissimus muscle in Hanwoo
steers by storage period

ltems Storage Control Vitamin E Vitamin E Vitamin E
days 200 1U 1,000 1U 2,000 U 2,500 U
1 0.15+0.02 0.18 +0.02 0.21+0.05 0.16 +0.04
3 0.29 +0.00 0.28 +0.06 0.22 +0.07 0.27 +0.04
TBARS"
2 0.33+0.01 0.34+0.08 0.28 +0.08 0.36 +0.05
(MDA” mg/kg)

0.54 +0.02* 0.42 +0.07° 0.32+0.10 0.37 +0.09°
10 0.55 + 0.04% 0.47 +0.04° 0.40 +0.07™ 0.38 +0.06°

Values mean + SD.

Small letter values with different superscripts in the same row differ at P<0.05.
Y Thiobarbitutic acid reactive substance.

2 Malondialdehyde.
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