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Effects of Dietary Vitamin C and E on Carcass Grade and

Fatty Acid Composition of Hanwoo Steers
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ABSTRACT

This experiment was carried out to investigate the effects of dietary vitamin C and E on carcass
characteristics of Hanwoo steers. Thirty seven Hanwoo steers were randomly assigned to one of four
treatments. The four treatments were control(vitamin E 20 1U/kg feed), vitamin C(vitamin C 0.1%/kg feed
and vitamin E 20 IU/kg feed), vitamin E(vitamin E 220 IU/kg feed) and vitamin C plus E(vitamin C
0.1%/kg feed and vitamin E 220 IU/kg feed). Hanwoo steers were fed experimental diets for 3 months
of the last finishing period.

Animals fed the diet containing vitamin C plus E had higher(P<0.05) yield grade than those fed the
other diets but quality grade was not different between animals fed the control diet and vitamin-
supplemented diets. Proximate analysis in longissimus dorsi was not different between animals fed the
control diet and vitamin-supplemented diets. Vitamin C concentration in longissimus dorsi was higher
(P<0.05) in the animals fed the vitamin C diet and the vitamin C plus E diet than in those fed the
control diet and the vitamin E diet. Vitamin E concentration in longissimus dorsi was higher(P<0.05) in
the animals fed the diet supplemented with vitamin E and the diet supplemented with vitamin C plus E
than in those fed the control diet and the vitamin C diet.

Animals fed the diet supplemented with vitamin C was higher(P<0.05) in myristic acid, palmitic acid,
palmitoleic acid and oleic acid in the longissimus dorsi than those fed the other diets, but linoleic acid
in longissimus dorsi was higher(P<0.05) in the animals fed the vitamin E diet than those fed the other
diets. However, saturated fatty acid and unsaturated fatty acid were not different between animals fed the
control diet and vitamin-supplemented diets.

(Key words : Hanwoo steer, Vitamin C, Vitamin E, Carcass grade, Fatty acid)

I M =

o
o

HMBlE WA AR vFo] M olx|
I 2 FAAE 23r]e] AH|7F FEF
Shat gl =l Harr] F AHIFE 1965

%0,
(Lo K

SV APl W Fnge Huw 7

-

Corresponding author : B. H. Ahn, Faculty of Animal Science and Technology, Gyeongsang National University,
Jinju, Tel : 82-55-751-5416, E-mail : bhahn@nongae.gsnu.ac.kr

— 387 —



Chu and Ahn ; Vitamin C and E on Carcass Grade and Fatty Acid Composition of Hanwoo Steers

o 27.3-EA 2001l 403 ECR 14u]  of A Folstw At stavE dEhd
Z7htg oy FAAS 214-E0 R a1y thal 84913 (Tappel 5, 1961), HIEMY Ex RE
A 53% g Imolth AE AARe] A Eelm 2 vk Al

Suebell A 9= 23uke] 3] ErlolA] 4 E(Reactive Oxygen Species; ROS)oll ¢]3h &
14483 75 ARFSEAL QoM fEvel 4k AomRE Adus Bishs €S ofal ®

A FolA Fpatglol Fagk AXE AASaL 7 AEY Fo oS (Polyunsa-

ATHEFAMIA 71174, 2004). turated fatty acid, PUFA)S 53] ROSe] 23k

A el A= ] Aol Aol FAel oFslH, ROSE AlEuE HshE
g&3t7] flste] =AGHAE AAska i dAEHAH AW Fukgs AlFsta &elct
oo whe} 71&5E “ATFHAS wal Azl (Putnam$} Comben, 1987). Buckley *5(1995)-2

= 75e HER Ex AAANETAA a2 si A
sl igk7] wWliE AH(Polyunsaturated fatty acid, PUFA)2] =}54k
g o of  3E AAlste= AEgk dakstAea skl
Aztol7y AA A= &%keut | HIERRD Ex= ARl 915k Akt whg

L=k |

5
T 7HEe]l Al S| oste] ZAE7]  (peroxide reaction)S  AAIZITRAL SFITh
ol =ATH B A §Ho] "olx= 7 (Salvatori 5, 2004).
o= 7ol WS el {lvk o] A7 ¢ Harbers 5(1981)> #x%2] H|E}Y C7} 5
ATy ¥HANE BU & AASE 15 9 SAS st AEE gAsta
5 ya

T olAto] 485%FTHFAMESFHA 4, 2002). FFem 7 5(1997)S 3% HE C S
% NS 9-GFo| BEIaa, Ao 05%] HER

Hazjel Ao FYAfsE AddEa i E &9S BFels wW AEakEl JAE
FUEHE dinfd AlGel tar &9t Faustman 5(1989) Holstein 7
9 2k of  AlgellA s & miE]d 370 U] HIER E(a-
o) w3 4)a17] ¢ tocopheryl acetate)S 300 E<¢H FoldkRS u
)| T tiETol 48] metmyoglobin &40 A3 Gt
17120 XS AzhA] ke AAAstE A AAL, Liv 5(1995)
1ol AAMSelA &5 500102 HIEM EE Foi3}

E7bsetthal ajopdlct 1ejER gheavle] W 259 AHAEE AAAIZIThAL sk,
AL MAAA 155 7= AMElAd =2l Mitsumoto  5(1995)2  3FF 3 miE]d 2,500

o

A S7FskaLl e

ol AHaiA =

==5 dA & #
o

JEERRR

AAE S Foliz WO R F9 vHS F13 mgel a-tocopheryl acetateE Holstle wl &
ofof & Alefuk. Aol g A H o tAstel| sl axrt
aEfuh g0 § A 2 SEe P Aok skl
7171 fstel dE ArsRe AART, A aeBE L AelAE @ Al dst
[o] H

— 388 —



Chu and Ahn ;

- AANS- I3TFE FAIEER ARSI
Aa galtoll A 2003 29 249 5
254704 F3F A 3/ME0)7t AFFAE
AAEEATE AlE A ol T(RIERD C Ml
2 BlER E 20 1U/Kg feed) 10579} H]EFY] C
Fo (M EFY C 0.1%/kg feed 2 H]EFT E 20
IUkg feed) 9 HIER E Fo5-(HIEM E
220 1U/kg feed) 87 % HIE}Y] C+E Hof7(¥]
El C 0.1%/kg feed 2 H]EFY E 220 1U/kg
feed) 10579 ¥l A5 FAL TAFES
TAKgroup feeding)E AlZAt}. Ascorbic acide
10%°] 4 Aggh ofx e dw A"E H|Et
7l C(CVC™ F-90, Roche Vitamins Co., England)
£ AR8319a, Vitamin Ei= a-tocopheryl acetate
(Rovimix E-50 SD, Roche Vitamins Co., France)
= ARSIt AlEols HdE WA 5o

i

Vitamin C and E on Carcass Grade and Fatty Acid Composition of Hanwoo Steers

BAA FF Afole] i H (M.

dorsi) ¥-91& AHE &St

Az, 2003)0 oABte] SFEGH(MH G
L

W, SAWEA)E FEEH

grstes ARteith A

A2)skal HPLC(Summit,
Dionex 580, America)E ©|83to] 73181,
A9 248 Folch 5(1957)¢] Wl o A4t

o theo] HTALRE 31 232 o] = F=% TS, GC(Agilent gas chromato-
F 10 kg& Folslglom Al@abse] shshy  graphy 6890N)E ©]-8-3Fe] A AT
/42 Table 13} ek HlER Cob Ev= 2
o] HFALRS} ol EFste] dumgd b 3. SHEA
& sARd Egeld Foason g A
FEAl AFeteE skalth 7Ie dee #E Ao de ApELS SAS(Strategic
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Table 1. Chemical composition of experimental diets(as fed basis)
Item Growing Early fattening  Mid fattening Finishing
Moisture (%) 12.63 12.82 12.82 12.80
Crude protein (%) 14.10 12.10 11.10 10.38
Ether extract (%) 3.23 3.17 3.06 3.23
Crude fiber (%) 5.39 4.47 412 5.90
NFE (%) 57.80 61.37 63.17 62.26
Ash (%) 6.66 5.88 5.53 5.30
TDN (%) 70.86 71.72 72.21 73.06
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Table 2. Effects of dietary vitamin C and E on beef yield and beef quality of Hanwoo steers

Items Control Vitamin C Vitamin E Vitamin C+E
Beef vyield
Backfat thickness(mm) 11.75#357%  13.78+ 4.71° 10.75+3.06° 10.22+4.63°
Eye muscle area(cm?) 84.72+48.20°  86.11+10.75° 83.8845.89° 81.89+8.13"
Beef yield score 67.53+1.54°  66.64+ 2.18" 67.92+1.58° 68.00+1.84°
Yield grade” 1.94+0.67*°  2.33+ 0.50° 1.75+0.71*° 1.60+0.70°
Beef quality
Marbling score? 4,53+1.32° 4.22+ 1.48° 4.38+1.60° 4.33+1.22°
Beef color? 4.78+0.42° 4.89+ 0.33° 5.00+0.00° 5.00+0.50°
Beef fat color” 2.78+0.42° 2.89+ 0.33° 2.50+0.53 2.89+0.33°
Texture” 1.19+0.40% 1.22+ 0.44° 1.13+0.35° 1.22+0.44°
Maturity® 2.56+0.50°° 278+ 0.44*° 3.00+0.00° 2.33+0.50°
Quality grade” 1.03£0.69"  1.11+ 0.60° 1.00£0.76° 1.200.63"
Values meanSD.
" : Values with different superscripts in the same row differ at P<0.05.
Y 1=better than average, 2=average, 3=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. 7 1=better, 2=average, 3~ =lower.
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Table 3. Effects of dietary vitamin C and E on chemical composition of longissimus dorsi of

Hanwoo steers

Items Control Vitamin C Vitamin E Vitamin C+E
Proximate analysis(%)

Moisture 64.04+9.18° 59.59+6.17° 61.55+6.91° 60.40+3.63°

Ether extract 13.88+7.76° 15.22+4.74° 15.62+5.10° 15.90+4.00°

Crude protein 20.87+2.19° 23.71+3.16° 21.502.04° 22.21+0.51°

Crude ash 1.18+0.26" 1.38+0.26" 1.11+0.19° 1.31+0.43

Carbohydrate 0.030.03" 0.10+0.12*" 0.21+0.18 0.18+0.09*"
Vitamins (ug/100g)

Ascorbic acid 12.33+4.15" 29.60+5.35" 10.75+3.93" 29.70+6.17°

a-tocopherol 36.14+14.07° 51.24+20.74°  157.51+28.59" 134.75+49.59"

Values meanzSD.

4 Values with different superscripts in the same row differ at P<0.05.
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Table 4. Effects of dietary vitamin C and E on fatty acid composition of longissimus dorsi of

Hanwoo steers

(Unit: %)
Items Control Vitamin C Vitamin E Vitamin C+E
Myristic acid(Cia) 2.46+0.40" 3.460.51° 2.93+1.05*" 2.29+0.58"
Palmitic acid(Cis0) 28.75+2.04° 29.23+0.66> 25.22+43.91° 27.87+3.61*"
Palmitoleic acid(Cis107) 2.75+1.42° 5.06+1.12° 4.33+3.10*" 3.46+0.27"
Stearic acid(Ciso) 12.33+1.81° 10.07+1.35° 10.882.93° 11.13+1.66"
Oleic acid(Cig:19) 49.61+3.09"°  50.47+2.22° 42.35+6.42° 45.05+4.66°°
Linoleic acid(Ciszu6) 2.56+1.43*" 1.26+1.74° 3.74+2.84° 2.87+1.65*"
Linolenic acid(Cis:303) 1.52+1.79° 0.46+1.30° 3.35+3.85° 2.19+2.62°
Eicosenoic acid(Cz0109) 0.00+0.00" 0.00+0.00" 2.0345.75" 2.02+3.73"
Eicosatrienoic acid(Czo:306) 0.00+0.00°% 0.00+0.00° 2.95+5.06° 1.04+1.98°
Arachidonic acid(Czo.4.6) 0.00+0.00" 0.00+0.00" 2.21+6.26" 2.10+3.89"
Total SFA" 43.55+3.41° 42.75+1.08° 39.03+5.93° 41.2845.32°
Total UFA? 56.45+3.41° 57.24+1.08° 60.97+5.93" 58.7245.32°
MUFA? 52.37+2.63° 55.52+2.30° 48.71+4.07° 50.53+1.54"°
PUFA? 4,09+2.53"° 1.7242.59° 12.25+8.65° 8.19+5.67*"
MUFA/SFA 1.21+0.15° 1.30+0.06° 1.28+0.22° 1.24+0.16°
PUFA/SFA 0.10+0.06" 0.04+0.06° 0.36+0.39° 0.22+0.17*°
06 2.56+1.43*" 1.26+1.74° 8.90+9.48" 6.01+5.76*"
»3 1.52+1.79° 0.46+1.30° 3.35+3.85" 2.19+2.62°
06/03 1.68 2.73 2.66 2.75
Values meanSD.
¥ Values with different superscripts in the same row differ at P<0.05.
Y saturated fatty acid. 2 Unsaturated fatty acid.
® Mono-unsaturated fatty acid. * Poly-unsaturated fatty acid.
e SA4E AAshe v Tdesgh sklth & 500002 FFAR TEe 2
3}, oleic acid(Cign)v= 4 FFol wl &po]  FQlE W At 2L FFES WA goke
7F Zlsta A FE 2 o)) 7|EEE 4 stearic acid(Ciso)> 1Ho] SUFEEEE A
AAshz @ 7P 8elel Hna siglvh MlEo] fhAashal USFAISFAS] Bl&2  S7Ie
Waldman 5-(1968), Rumsey 5(1972) % Link  ©}al 3}It}. National Livestock and Meat
5197002 ] T Ak A, EF 2 Board(1988)% 4]ar7]el 2 AR oleic
Ago]l we Gebd S duia e, acid 2 palmitic acido]ar, E3Hx|Htel] H|E| A
Horstein 5(1967) ¥ Waldman 5-(1968)> 1%  ©UdEZsIx|kake] sheko] ofzk =t 319
of wah AA Fo APk FAdo] Wty th
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palmitoleic acid % oleic acid= BIE}Y C F¢
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