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Effects of Microbial feed Additive and vitamin-C as
an Alternative to Antibiotic on Growth Performances and
Carcass Characteristics of Meat Cows

Nam, In-Sik - Han, Chang-Su - Ahn, Jong-Ho

Twenty four Holstein steers (average body weight 714 + 13.60 kg) were used in
this experiment to determine the effect of supplementing of microbial culture and
coated vitamin-C on growth performances and carcass characteristics in finishing
Holstein steers. Holstein steers were randomly assigned to feeding groups of
control group (Con, 12 kg of basal diet/head/day), microbial culture group (MC,
12 kg of basal diet + 30 g of microbial culture/head/day) and coated vitamin-C
group (CVC, 12 kg of basal diet + 10 g of coated vitamin-C/head/day). MC and
CVC groups were higher in ADG compared to control (P<0.05). FCR was also
lower in MC and CVC groups than control group (P<0.05). Back fat thickness,
rib-eye area, marbling score, meat color and yield index were not changed by
supplementing microbial culture and coated vitamin-C. MC group was higher for
maturity compared to control and CVC group (P<0.05). CVC group was higher for
fat color compared to control and MC group (P<0.05). Based on the results
obtained from the current study, supplementation of microbial culture and coated
vitamin-C as an alternative to antibiotic might increase growth performances and
enhance carcass characteristics in finishing Holstein steers. However, more studies
are needed to find out the optimum supplementing period of microbial culture or
coated vitamin-C for high quality meat production from Holstein steers.

Key words : carcass characteristics, coated vitamin-C, Holstein steers, microbial
culture
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A5, HAAMS 2110 FHE -5 233 A F49] 37.0%, SAE EFF A 576.8%
T 21.2%E U4k Har] kA Fg Ado] Holgko W (Korea Institute for Animal
Products Quality Evaluation, 2014) Holstein 422 2 5F 3 &L 390l Hls] 443
@ FFoln, AV obd Aaige 1243 HEo] I AHIAELS Holstein 4117]&
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gH9-o vlste] S4 9 S NS % A7 hFEAl 1A Easta
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Table 1. Ingredient and chemical composition of experimental diets for finishing Holstein
steers (%, DM basis)

Ingredients
Classification
Concentrate mix" Rice straw

Dry matter 87.27 8.63
Crude protein 11.50 3.26
Crude fat 3.49 1.85
Crude fiber 6.13 27.79
Crude ash 4.46 9.49
NDF 23.02 66.15
ADF 9.86 36.42

Y Concentrate mix is containing 44% corn, 16% wheat, 8% wheat bran, 1% tapioca, 8% lupin, 4% corn
gluten, 2% almond barn, 3% coconut kernel meal, 8% palm kernel meal, 1.40% limestone, 0.6% salt, 4%

molasses.
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SHA AL, Bt AFAHAES AT AT Algge] WHS idAE + B + )
A B oF B ;qa];L(Mcxm;L)sa} AR + Bd + 2 E vitamin-C A 7HCVCH B )=
TEIAT PAAENSFEY TR E vitamin-Co] YYF o F2 27} 30 g (Olson et al., 1994;
2008), 10 g (Chu et al., 2004)°]3t}. Tl EW|FEL B vABE 3 (Saccharomyces
cerevisiae 100%)°] 96.8%%} FEAZ FAEFJ oM, AFY 387 A 2did xx

W 245 dgol 24 12%, 3%, 6.5%%) AS AME-EH T

4‘-’%

Az

ol

LR

2 2] "}l

3. }—A]- O OH

oot
X\

A AR 42 AOAC (1990)9] e &3t AlRS] 2AZES

2935} 31, Goering
Z} Van Soest (1970)2] 4] ol wel NDF9}F ADFE #4383t Al

< AFAAL A



FAA HAAZA FAEMESY 2 vitamin-C FoI7F 90 SA @ =AFA mAs F 527

TSRS AAE A E3F Al SAHEA e, AATAE AE TR Al AL AT}l
of 93] FTAFS AHESALE ASEES AT ASHAF S o] &3t ALkslg o,
AFEAFL AP T5 Aot MAILY AFatolet AF717H90Y)0l ofte] A4l
&2 T A9 AL Al Aol e AR 7IZH90R)el AT AtR S T
279 AYFMCEAT, CVCEATHE 242 ALtsdth. 3 AFTEL A =
v APAAE 7|22 st dE2F, MCa o729 CVCFA 79 §%
SAY FA, FGE 2 EAFEFE ZAR SEATE SHIA
L FATEE FATE EA WiHAT gdHH o2 RE] ZTUHANE, A4, A, 22
4 Mo i 783t B4 3 th(Ministry of Agriculture, Food and Rural Affairs, 2011).
AT = 68.184 - [0.625 x 5 AWF7] (mm)] + [0.130 x v} A F-ZEHH 2 (cm?)]

- [0.024 x =4 F&(kg)] + 3.24

ASH(67.50 ©]7), BSH(62.70~67.50), C5H(62.70 1T}

4, EABA
2 AP 2z dojd thxTek MCEY 7 18]al CVCEA7-9] T4 5 =AF A

3t SAIX2l= SAS (Statistical Analysis System, 2002) package®] GLM (General Linear
g3to] EAHEA(ANOVA)S AR o™ o)k a7t e dHol thafA

£ OEAARAE o83k f7 Aol HEBHATHP<0.05).

m. Z= o o&
L A4 2 Asas

E A= MC B CVC F997}F H18-27] Holstein AA$-2] Z4 2 ALE G809 nX+&=
e A5 % F2 o2 A A5 tH(Table 2). HIS-27] Holstein AA$-2] Al Al
2 A A AT thzTol A 710.50 kg, MCF S ol A 725.25 kg 18] 3L CVCH A Tl A
707.63 kgelovt AlE T8 Fol= T, MGE AT, CVCaTollA ZH2; 745.88 ke,
791.50 kg, 764.50 kg SA Aoz UEgt mEA SA S-S MGE AT > CVC 57
> T o2 foF oz F3 Aoz YEPGTHP<0.05). 2+ AlETE g5 @
tzTollA 043 kgl B APTF 7P 22 o E ZAEOH, Wt E MCH o 740.66
kg)2F CVCF A 7+0.63 kg)oll Al T =7l Blste] FoZ o2 =A YEF S M (P<0.05), 53]
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MCEATFANA 71 52 d3FS5AFS 7ISIATh HHE AAE 8782 A5 tixFo
A 2847, CVCF ATl A 20.06, L8] MCFT-ollA 19.98 o2 A FoA 2%

2 UTHP<0.05). BIFTFSOA ER 2 SR HjYES 5T A EY HaEAS
WH3}A]7) I (Harrison et al, 1988; Martin and Nisbet, 1992), W AZA4AFES A

(Gomez-Alarcon et al., 1990)A17]= &3V} Ath= Ba7) 9o o]} fASE AF=E, &5
WS ES HEFEo Fostd wEul dhHglole] 43S ZZAA(Yoon and Stern,
1996) AEAF &0 Z7FHha(Jin et al., 2007) R3FA T} wpehbA 9o A8y A7ds) 2
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Table 2. Effects of supplementation of microbial culture and coated vitamin-C on ADG and
FCR of finishing Holstein steers

Treatments
Items SEM”
Control MmcP cve?
Initial BW (kg) 710.50 725.25 707.63 13.68
Final BW (kg) 745.88° 791.50° 764.50 14.40
ADG (kg/day)” 0.43° 0.66* 0.63° 3.70
FCRY 28.47° 19.98° 20.06° 6.70

Y Microbial culture

? Coated vitamin-C

) Average dairy gain
Y Feed conversion rate

9 Pooled standard error of mean.

a, b, c

means with different superscript in the same row different significantly (P<0.05).
2. =X184

MC % CVC 317} ¥]527] Holstein AA-$-2] S v X|= 9& Table 39 e
ATt == & AK9o A= tx=TolA 41838 kg, MCH Tl A 452.63 kg, ZL&]al CVC
FoTolA 43620 kgl 2 UER} MCFAToll A FoF o2 E3th(P<0.05). £ Alg ol A
MCE ATl A A5 FAZE 7Hd E3hEHl ol Kang 5(1992)9] 237} A5t o



FAA HAAZA FYEMESY 2 vitamin-C FoI7F 92 SA @ =AFA mA= F 529

i BURAAR R FAEY e SAY FAE dEZFolA 9.25 mm, MCH 7ol A
9.00 mm, CVCHE 7414 10.00 mm o2 ZALE S CVCHEATolA 7Hd &3 MCg o 7ol
A 7P Etou SAA felate gotE 4 gidth HiAIAA TS CVCE A Tl Al 74.00
em2, MCFo] 7ol A 72.63 cm2, 7oA 70.63 cm2Z ZALE o] CVCF o Tl 7+ =
kot foakes YT SHEHAFE BF 60% RHE el =), 2ol A 60.96
%, MCHE T4 60.80%, 1812 CVCHEHATNA 61.51%% ZAE O] CVCFAT7F 7H
oyt AR Aol= gl o2 S e BY xR 0:37.5:62.52 e
o MCHEATE 0:25.0:75.02 AR HEHe] CVCF AT+ 0:62.5:37.52 YERY} O
79 A TF 7P F2 A #S JEHAS Park 5(2006)°] HAE 5504 + 42.8
kg &5 AAMS 2475 FAEHT €5 95%9 F® A3 vitamin-CE FF €Y 1.95~2.0

s d
g2 /Lt T3 A AP AR 9 E, SAYFA, SEAT 2 SEFEE

obF¥l e WIAA gkthal Huskieh FARE AR, Mirek Mir (1994)= S5 v
) [e)
= hal

72%9] Hereford AMFol FoI@ At 2+ NPT WA Z G5, AR,
Folt oldl Qaol gitky nushgtd ot ¥ ATAstsl AASHATE MC

@)

[V %2 ol mm
4 A
4>

VC F¢7} 81827 Holstein AA|$-2] 2ol v]X= G Table 49} 2o} wpEE
ol MCFA74(19.75) > thET4(19.57) > CVCEF I TH(18.50)x= 2.2 =4 YEoy &
AZ foxts TASA Eagnh S MCHFATFolA 513, thETolA 500 18]
CVCHEATONA 46302 UE oY TAZ Fo48S itk A4S tiz7-9F MCE <
TollA 2.0, 283 CVCFATFOAA 238 7|53t CVCEFAT7E FolH o2 i<
0.05). 22 BE AIdF(HE=T, MCAH T, CVCA )04 L3 23K2.0005 HE
Ylth AEEE tix72 cvegal ol 25 2,002 YERS oYU MCH o] oA 2.38
2 718 A4 JERTHP<0.05). $25w A 2T MCaEo T4 0:12.5:50:37.52
U3 A3E YA o CVCHF A TE 0:0:50.0:50.0 0.2 ZALE o] th2T9 MCH S+
RHop e A3E Yehdo gubx o g HiEFEdd Z' AT H vitamin-CE AL59} &
7 Fo3std AWFAFFEAIJAR] Sn-glycerol-3-phosphate dehydrogenase (GPDH) &4-2] &
Azt A7 AAG AEe A7t F948 UA F7FtHKontush, 1996). Park &
(2006)°l oJstH -5 AM- 0.1% T8 M vitamin-CE 671 L3t 5% A3 ZHA
Uo7t fo)d oz FUletg i Raustd ) vhHell Chuet Ahn (2004)2] HIS27] -5
o 2 3709 33 AF AT E vitamin-CH7F7F A Lol ofF-d J&FS 1]
A ggkthal BRysted B AFZAdel AXEATh wEkA olH e Aole FAALE,
vitamin®] 7}, 51713 5o Apolo 4] HIRE Z O ATE AR o]of g F7}HF
Ql A77F "Bagh Aow wekdAn) 9, E3F 122470 Y A 399 A vitamin-C2] F gk
A3t ko] 87|71 e thal B35k =dl(National Institute of Animal Science, 2005), ¥l

F27] E2ER] AASol 28 AH2E vitamin-CE 53 & AT E FARE AHE
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Table 3. Effects of supplementation of microbial culture and coated vitamin-C on carcass
yield of finishing Holstein steers

Treatments
Items SEM?
Control mc" cve?

Carcass weight (kg) 418.38" 452.63° 436.20° 7.52
Back fat thickness (mm) 9.25 9.00 10.00 2.70
Rib-eye area (cm?) 70.63 72.63 74.00 1.10
Yield index (%) 60.96 60.80 61.51 1.20

Yield grade (A:B:C, %) 0:37.5:62.5 0:25:75 0:62.5:37.5 -

Y Microbial culture
Y Coated vitamin-C
9 Pooled standard error of mean.

*® means with different superscript in the same row different significantly (P<0.05).

Table 4. Effects of supplementation of microbial culture and coated vitamin-C on carcass
quality of finishing Holstein steers

Treatments
Items SEM?
Control mc" cve?

Marbling score 4.75 3.63 3.25 0.30
Meat color 5.00 5.13 4.63 0.10

Fat color 2.00° 2.00° 2.38° 0.30

Texture 2.00 2.00 2.00 0.10

Maturity 2.00° 238" 2.00° 0.10

Quality grade (1+:1:2:3, %) 0:12.5:50:37.5 0:12.5:50:37.5 0:0:50:50 -

Y Microbial culture
Y Coated vitamin-C
9 Pooled standard error of mean.

" means with different superscript in the same row different significantly (P<0.05).
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2 AFE PAEAAY YEFQ yeast culture ! I X2 vitamin-C2] 7} T
& Hl& Z7] Holstein AA-7-9] S ¥ =AZ A vX&= &S A AT &
2 2AAEATE HEAFo] 714+ 13.60 kgl 187123 Holstein AA$ 2452 FAF
ol g5t o Z+7t 8F4 37| AlFTFEMWET, MCHAT, CVCFAT) & de] wj x5}
o &3} A 3L AASFAE S HAASAY. MCHATE yeast cultureS I 30 g, 8
2] ¥ vitamin-C= €Y 10 g vl o}z AL5F o] Al top dressingF B2 F93tH T ¢
AT MCFAT7E M o ASQ7Ee MCHY T2 CVveFo oA 7173
okt SANFA, WA 2 §F2 AP AL gt ASTES As5EE
MCHAFNA 7 =gkor, Al cvegodTollA 718 =4 Yelgt o) de] 23
& T3 BH =35t 370 A Holstein AAF-ollA &AA dhAA = n]BEAAR] yeast
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