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Effects of Feeding Herbaceous Peat on Growth Performance and
Meat Quality of Holstein Beef Cattle

Kim, Hong-Yun - Park, Joong-Kook - Ahn, Jong-Ho

The experiment was conducted to investigate the effects of feeding herbaceous peat
on growth performance and meat quality of Holstein beef cattle. Total of 20
Holstein beef cattle (18~20 month of age, 657+31kg body weight) were conven-
tionally and separately fed a concentrate diet and rice straw for 134 days. The
dietary treatments were randomly assigned by complete block design into four
treatments, each of which were five heads in early fattening stage. The treatments
in this study were the control group fed basal diet, feeding herbaceous peat group
(5%/diet, T1), feeding coated vitamin C group (20g/head, T2) and feeding mixture
of herbaceous peat and coated vitamin C group (5%/diet+20g/head, T3). The initial
body weights between the groups of control, T1, T2 and T3 were similar showing
with 689431, 661+24, 659432 and 622+19kg. The daily body weight gain was
higher in T3 by 8.3% than that in the control (p<0.05). Glucose concentration in
control group was the highest among treatments (p<0.05), but there was no signifi-
cant differences between treatments on AST (aspartate aminotransferase), ALT
(alanine aminotransferase), BUN and total protein concentrations of blood. The fat
content of sirloin in the T2 was significantly higher than control and T1 group
(p<0.05). Meat color (CIE) values in T2 was the highest among treatments
(p<0.05), and other treatments also increased those values. In overall, the feeding
herbaceous peat and vitamin C to the Holstein beef cattle was considered to have
positive effects on the growth performance of Holstein beef cattle. In addition, the
effects on the performances of animals were more improved when fed herbaceous
peat and vitamin C concurrently.
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F Bl YA ENEAS F24]E 4 (humic substance, HS)Z A3}, E3jiirl ofrz} o
2] 723} @70l met AT 23k NSl oa FA8E A e S0 aEAt
E4=2 Aostar gt ol9f e FAEAL HFE& FE frieds FAAsed AE
Aol FAAEZo] BaEo] o7 HI/t= TAe] - o|tk(Stevenson, 1994).
FAEE 7} %

el ol AAstds W Ze pHE HHoE {FAst &steS S7HA7]a, 2
Z9 73S FAaATE AAE JHA Y e vEAgEY] o8-S Fa 9ud
77171 Fa% AT ST o] FoRtke Bl
7} 9 thHuminTech, 2004). 7}F9l QA E AFT AlEo]) 80| FoFoz MAEY
S H(Islam et al., 2005), % ZFF2HEC] ol th= Riirl JTHEL-Husseiny et al.,
=, T PHJA= Ji et
al.(2006)> 2lo] FAZH e = vofst, A4S0y B dRYol wiEe Ata
£ B itk B3 AAF AIFARERYH FAEES IRE X3 iU sH B0

A= AFHE HAFtH(Van Rensburg et al., 2006). W%
Al AHIANES GF7] 3 AlFo] A&EH o2 P E S (Peeler and Waynangu,
1998; Overton and Waldron, 2004), -2 =23} #HE AP AL 3P AR &) &
A P ANFAH T AP FFY FopAl FAES HUbste Foatds o, T2
Hla ko] 49 B2t AFo] oF 13.4~21.1% S7FtAthe a7l LS W(TeraVita, 2004). <
o] RAEES FAYPS we AlRES0] 12% S7Istg e, Bo o 37 7Aasa
(Chirase, 2000), T8t U] tR Yo7} 64% #AAastAthe Ba7) ) th(Parker et al., 2001).
EE HS$ AMF ARgS7]de A7 AETE wlg- REsta F

28 H7F FFo " A= AE g EHA &2 AdH ot
Aol 7S 7HAAL o EA BIE Co T

A, 2EYHAE Wol ¥ H] S99 A Yti(Hidiroglou et al., 1995). 53], Wheeler et
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al.(1996)2] H.a19 -‘4’8}% 215 g BlElY] C 84S %2 st Al S}
AAsHA A=A 280l &M MAAZAN o]fo] Fsstin FAT HES oA
HIEHY Ce= 2159 Xﬂ% 4 &3, AdsE A3 59 7le S 7RI o, AR o] &
o] obF B A A] e FEo] Bol

b, & Aol A= Hl % 01]741 fdfi‘r@ A}E%ﬂxﬂi/‘i FHES Folste S4 %

[e)
E} ] CQ](Wheeler 1996) %049} f;wn Hl ol A% AAI5te] HS-9
4 Wheks FASIITH
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2o QB 1820702 %2 Holstein AA$ 20F(BFAZE 65731ke) =
FAIBHATE AFFAI R 717 F 13497 S AT arbded AR sl A AAlstan

ST HEE AMEMSS, CIAYADHEA 279 A+ A T +
o, A Ede =8 vEky] CAA(EE C, 3Hlo]dln))el B R A EA A (T B2
SFE)E I8k Aol FoletAdth vls 7] 2 5] FAAE S wgy] 2 A

Table 1. Formulas and chemical compositions of diets for fattening cattle

Ingredients Composition(%) Ingredients Composition(%o)
Corn flake 314 Wheat 4.0
Wheat hull 18.8 Corn gluten feed 1.9
Copra meal 12.0 Tapioca 2.0
Palm kernel expeller 15.0 Amino acids 1.5
Rapeseed meal 2.7 Limestone 1.0
Molasses 5.0 Salt 0.6
Soybean hull 3.1 Mineral/Vitamin premixl) 0.7
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Ingredients Composition(%) Ingredients Composition(%)

Chemical compositions, %/DM

Dry matter 87.27 Crude ash 5.83
TDN 72.00 Crude fiber 9.73
Crude protein 13.96 Ca 0.66
Ether extract 3.82 P(%) 0.50

! Contained per kg diet: vitamin A, 2,500,000 IU; vitamin Dj;, 500,000 IU; vitamin E, 1,000 IU; I, 140mg
Fe, 5600mg; Mn, 4,000mg; Zn, 1,500.

AT wi Xl oM EF, SIERAEAA H7H4(T1), 28 HIER CAA 7+
(T2), =¥ BIEHY CAAI ¢ S BERAEAA] £ H7HH(THE ril sAT=2 7 A
TF 5ER <o) wx|dle] 23 O}Oﬂu} FAAEE 44853 7| A} E (Finishen) S ¥
Ho g Uy AEINFOZ 12kgS 3l o, AR E Y Z(TDN 42.53%, TCP 4

= 7T €Y 1kg® FAAT 7 XM%“:‘* A7HEA Y HArtree ddvod@rIFel A
o NEFE 159 =8 BlEN CAlAlE 20g, S| BRAEA A= TAAE LT
5%E A FAAES A F9stgoen I ALAT AEALAT 0 9F B4 A
T2 Table 29} 20k 52 3 AHFSTFES st

Table 2. Chemical compositions of herbaceous peat

Item Contents Item Contents

Chemical composition(%o) Cu 11.36

Dry matter 77.41 Zn 41.85

Crude protein 2.96 Fe 13,014

Ether extract 0.78 K 4,081

Crude ash 65.54 Mn 168.7
Neutral detergent fiber 50.87 Toxin composition(ug/kg)

Acid detergent fiber 40.52 Zearalenone 8.36

Mineral composition(ug/g) | Ochratoxin N.D1)

Mg 1,709 Vomitoxin 0.07

Na 521 Aflatoxin 1.95
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Item Contents Item Contents

Amino acid composition(%) ALA (%) 0.11
ASP (%) 0.14 PRO (%) 0.07
SER (%) 0.07 TYR (%) 0.03
GLU (%) 0.18 VAL (%) 0.08
GLY (%) 0.12 LYS (%) 0.05
HIS (%) 0.02 ISO (%) 0.06
ARG (%) 0.06 LEU (%) 0.10
THR (%) 0.08 PHE (%) 0.06

UN.D. : not detected.

A AIFHYE 71FoF HAABIATE AT ]

3 = A 2
o1F $W G STY AFE AR F&3e] KA ARFAT 2 pens] FRE
=

WAL S ZARE pend 71 FOR AR A Alze] Folshdom ArdH T 19

AF GA] pen DR E AASAT ALREF A vl L(07:30, 13:00 2 18:00) 33] o 2

o fo off N

FARE FASNAL FFAR T olHo] 2AIRZN WAL TS Bhe B
E3re B83kel S oF 20eme] AR BolFUOH, Gt AP A sl g
F stnt

AR A FNA F 27 DR ro] BHLY] AAMS T AH(E B T
7NatRem, QAALE 9} LFALEHA FIAIREQL 4 1149 AF st

J2] NS 10mL vacutainer tube(BD, USA)2} 20 gauge needle= A&

sho] 2 &, 4238} micro centrifuge tubedl FEF3FH O A HA7EA] -80TC o A

RAsHT. =3 @ ] AST(aspartate aminotransferase), ALT(alanine aminotransferase),

BUN(blood urea nitrogen) 2 glucose 412 A5 & N F4] 7|(Hitachi 747, Japan)E A3}
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2) AMEMFE H BHE
ARAAZS WY o} 7Y Atz Fo A 9A 07:.000] 7 FFS 2ABIEoH, =
A& A NG < ANAFTH TEATS SHH SAFS FESAT

3) ZAlSE Y X SA AR AFH

A FTFE T AP AME BE FAISS 2487 XA BAAFS SA39 e,
T FAETHHAIE B 2R FFst AFTs 5 F SATERH7IE
Fa SEFAAHEEE 1A 2011-11235, 2011)S AAEQGT) 3 SHAEAS 98] e
A A35EFH A1LF Ate]o] F4E 2kgs AMASIA E24 54 2 IR 5 &
A8kt

(o5

A, 22, 238 £ AOAC(1995)0 F3te] #4519
g 5go S5 1081 & 7}8}al, Homogenizer(Nihon seiki, Ace, Japan)Z 9,000rpm
ol A 28-7F A3 3 pH meter(NWKninar pH k-21, Germany)E ©]-&3}o] =43}¥ T B
2] (Water holding capacity, WHC)> 4]+ 2] *H(Kristensen and Purslow, 2001)S.2 =743}
o, 71873 (Cooking loss) S5ATHS 2.5cm FA9] 2Hola XYoo F HAHstal 80
C ezl A8y AF2E7 70Cd =2 wj7hx] 71ds & 74 d3 714 %59
ZEE NESZ ANSIHoH, 71938 A|E 5 Wheeler et al.(2000) WH-S o83t A
GE7IE S35 Y 5212 Chromameter(CR301, Minolta Co, Germany)Z &= (L*), &2
E(a*), A= (b*)E CIE(Commision Intertionale de Leclarirage) o2 =74 O]-‘}io w oluj
AFEEE EFETS Y=94.40, x=0.3136, y=0.31962] WA E}AS o83l HAT) A YiHEA L
Morrison and Smith(1964)2] ¥ ol we} FE3F X’ 5~10mgoll boron fluoride 25%, benzene
20%, methanol 55%%] &3-8 A4S 1ml 7}3F] methylation A]Z! ¥ Gas chromatography
(Chrompack, Netherland)Z 233} t}.

5. BAEA
B Al B A3E=2L SAS package program(2001, release. 8.1 version)®] GLM(General

Linear Model) procedures ©]-83te] x|+ =E 4 #4S AAstgoH, A273F 79
J o] 7L Duncan’s multiple range testoll &J3] 2] H7F /24 (p<0.05)S HAA3AT
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Im. Zxt % &
LAY B SA%

FAESL Vit CAAIF A WE AMRHFE R SAFE Table 37 20 ZALRAHHF
< A A7IZE FF B AT e E71A] Fon, T AIRAHATFS 2T Tl
T2 2 T3FoA Zz 9E7]1F 11,850g, 11,834g, 11,863g, 11,820gS A1 F5te] AtEz-ekd)
RoIA BE APTF(137~180g)7F LB T T 200g olstA ot A E IR Tk dE A

S Ho|x] &kt} 3HA, Chirase(2000)9] Halo] &J&HH &40 RAEES FoFPS rrﬂ A}
SRS 12% F7FetR e, &9 oFFH7 A AT ST EgE RAEAAE B
2 FAPE ), B FEYolrt 64% 7HAEATH(Parker et al., 2001). ©]#] 3
FH, FEO] B Fo7t AR Y Vs FFS Fo] 2358 AIEAHAT B AR
S ABAA FAFS Z2AZE F Adk(Jin et al, 2002). AT B AJFo) A ALY
5% o FAEAAY Hrbe 71 TS FA g2 AoE dddn.

-

Table 3. Feed intake, Body weight and daily gain as influenced by supplementation of
herbaceous peat and vitamin C in Holstein beef cattle

Item Control Tl T2 T3 SEM"

Feed intake(as fed basis), g 11,850 11,834 11,863 11,820 -
Initial body weight, kg 689431 661424 659432 622419 26.3
Final body weight, kg 808+31 78424 782+33 75121 13.2
Average daily gain, g/d 88724 9137 916+14" 967+34" 18.3

“®Means in the same row with different superscripts differ (p<0.05).
" standard error of means.

T1 : Herbaceous peat, T2 : Vitamin C, T3 : Herbaceous peat + Vitamin C.

MAASE HET, T1, T2 E T37o4 22 68931, 661+24, 659+32 R 622+19kg .=
zZkol7F ANoH, FE AT AL A ZFE 3704 29 Hlaste 8.3% =
ot E=S T1 9 T27oXE thxFF Hlalste] oF 2.9% =34th Cusack(2008)9] H.i1o
9]} humic acid®} fulvic acid®] EFAAE S50 G4 A3 Alga &, SAHF L S
2 ol ol A A7l Fe AT kg 0.055g0] 2L &} 4, Kang et al.(2002)
L g Fgf5o A= HEFET catalase, protease 5= A7) €4 6008] 2] AA F2
Ho g A3 S0l YRS TAHAIA virusH bacteria 52 HYT S A AT EZA &
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FAES Vit CAAS] Fofol] e H&9-2 AHG AFE Table 49 2o} W5 &
ALY Bt ES WY rlAE o) Ao 2 HEE 7] wiol], B 4Y
grstEs AAstt gt A r|HodA SrEe BrstEY] e Aok wepA Al
o]-8-5= tFH2] glucose= propionate, lactate, glycerol, amino acid®} £ A3 Z 5
gluconeogenesis®l 2|3l &5 % o] ] 31 (Bergman, 1975; Danfaer et al., 1995), 8% glucose2] =
2 insulin®] &3}+2-8-3} glucagons, catecholamine 2 glucocorticoidse] ©|3}2F-g-of 2ol 2
A HATHSmith, 1989). AWl FFH glucoses 4 YA FFIOE AFEsIaL YJoJi o
glucose”} Ao 2 4 E T} Chen et al.(2006)2] K310 w2 o] 23t glucose2] A3
712+l = insulin®] ¥ E Sh=d] EF glucose?] F=7 =olA|H ?‘4]}}01]*1 insulin®] H]
Ho] EF glucoseE AWo =z A F Vit C 57F & W= EF insulin®] &

7} Z71E o] €% glucose?] FE7F gt ﬂ‘:}. , Vit. Co] =& &
7} glucoseE VIANZ g AT FABAL oG EHH, ol A=

o] Huet dAg}. APZAFNA Vit. C H7HolA EF glucosed] F=7F sk
Z, Vit. CH7lol 93t Agtado] ddE ) T8 T1H T30l A= Vit C B8+
SHAl 85 glucose =7t Al AAEHALE ol FAE Fo Al F glucose

ox AP AW AL e Qo dgH

FE = insulin

O{N

Fuude gl AA4A, d9ea, BAY §9 ¥ FE4ES FE 5 AN F
8% 7152 Su, G SEEA6 o8 o) FuNA ot Sk ARZTtl

el
M= F7}3HTH(Clark et al., 1951), & AF o] Aol X e A3t TEHE FE9 {9
g 2ol §lth
st WH5E 9] BUNY dER9Y] tE Yol A&k dA st #4171 1o, BUN 5%
= e doly NPNe| A7) S71E5 S8k A2 B gk v l+=d|(Cross et al.,
1974; Huber et al., 1976), & A3 A= *2]1F BUN FENA Fog zto]7t gl
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Table 4. Blood metabolite concentrations as influenced by supplementation of herbaceous

peat and vitamin C in Holstein beef cattle

Item Control Tl §\) T3 SEM"

..................... Initial period «-sws-sseeseeesees

Glucose, mg/dl 74.8° 66.2" 64.6" 62.4° 1.51
AST, TU/ 63.4 56.0 73.6 88.8 6.29
ALT, U/l 14.6 14.6 13.0 17.2 0.75

Total protein, g/dL 6.52 6.72 6.76 6.60 0.09
BUN, mg/dl 13.04 16.24 12.78 15.88 0.75

..................... Final perlod teeeeseressesesisenne

Glucose, mg/dl 64.8 60.2 58.4 65.2 1.54
AST, U/ 67.2 66.8 64.2 79.6 425
ALT, TUN 16.6 16.8 16.4 19.8 0.87

Total protein, g/dL 6.94 6.44 6.58 5.96 0.14
BUN, mg/dl 11.80 11.08 12.0 11.2 0.31

>®Means in the same row with different superscripts differ (p<0.05).
)]
standard error of means.
T1 : Herbaceous peat, T2 : Vitamin C, T3 : Herbaceous peat + Vitamin C.
BUN : blood urea nitrogen, ALT : aspartate aminotransferase, AST : aspartate aminotransferase.

=
N =AFS 2} g Tl whe} 422-447kg(H T 43%kg) & T
ok ztel7h Aar, AW FA, SAGHA B SFAFE 424 6.2~7.0mm(B T 6.5
mm), 71.8~80.4mm(FHF 75.7mm) Z 62.85~64.01(HT 63472 TAY FA, SHAGolA
= WET9 TI, T2, T3 A7 25 F2x7F Isloy, SATgH A A 277} T34 2
THET =%+ Song and Choi(1994)= AFo] S71Eel wel sAEHZ o] Frhsita
Bug W& Ao Fo3 Aol= At A, &

T 1.8~2.6(Fw 22)2 YEgoH, HTt folg kol il

SHA Vit. C= A9 SAAMEY FA AL collagen B0l F23 FFiolH
(Sandel and Daniel, 1988), HIE}Y] C A Fo|A dv|7d &z A & AT EY =2 AW



i)
o
Ho
=
o
A
l-«O
o\
Ml

St=S B, AWATAHES] GPDH 243 @A S
TH(Torii et al., 1995). & Ao A= F-2AE9} Vit.
[e]

Fow, ol 7|22 o] 2HH= SHTHE

fr ¥ Me

o
i
o of
Og(:lll
R
o oy
>,
ox
loi
1
ofo
o
O

o
fr
%
32
£y

Table 5. Carcass characteristics as influenced by supplementation of herbaceous peat and
vitamin C in Holsetin beef cattle

Item Control Tl T2 T3 SEM"
Carcass weight, kg 447425 444424 443428 422+18 12.01
Back-fat thickness, mm 6.240.8 6.4+1.2 7.0£1.5 6.4+14 0.58
Ribeye area, cm’ 80.442.3 71.843.8 77.8+4.2 72.8+4.6 1.94
Dressing Yield, % 64.1£0.5 62.9+0.8 63.5+1.1 63.5+0.6 0.37
BMS” 2.0£0.0 1.840.2 2.6+0.7 2.240.7 0.25

Quality grade, 1:2:3 0:5:0 0:3:2 1:3:1 1:2:2 -

" standard error of means.
* Beef marbling standard (BMS; 1-9, No.l is the lowest grade).
T1 : Herbaceous peat, T2 : Vitamin C, T3 : Herbaceous peat + Vitamin C.
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Table 6. Meat qualities as influenced by supplementation of herbaceous peat and vitamin

C in Holstein beef cattle

Control Tl T2 T3 SEM"
Moisture 68.17" 67.28% 63.79 65.52% 0.671
Chemical Fat 9.39" 9.92° 14.69° 13.00" 0.867
composition(%) Protein 21.62° 21.83° 20.61° 20.11° 0.245
Ash 0.85 0.81 0.88 0.86 0.013
L 34.98° 35.78" 37.80°" 36.03" 0.463
Meat color

(CIE) a 20.57 20.04 21.91 20.62 0.434
b 9.02 8.93 10.22 9.48 0.237
pH 5.47 5.47 5.47 5.49 0.006
Shear force (kg/cr) 5.06™ 6.54° 4.61° 4.83 0.330
Cooking loss (%) 26.61 25.51 24.60 26.79 0.561
Water holding capacity (%) 56.63 56.03 55.99 56.81 0.238
Myristic acid (C14:0) 4.06 427 3.77 3.91 0.112
Palmitic acid (C16:0) 28.57 29.43 28.13 28.60 0.367
Palmitoleic acid (C16:1n7) 5.88 5.46 5.42 5.88 0.112
Stearic acid (C18:0) 10.32 10.82 10.97 10.29 0.185
Oleic acid (C18:1n9) 47.79 47.02 48.53 48.96 0.512
Vaccenic acid (C18:1n7) 0.67 0.08 0.67 0.06 0.205
Linoleic acid (C18:2n6) 1.86" 2.03° 1.74° 1.42° 0.077
vlinoleic acid (C18:3n6) 0.12° 0.11° 0.10° 0.15° 0.006
Linolenic acid (C18:3n3) 0.13 0.07 0.06 0.10 0.020
Eicosenoic acid (C20:1n9) 0.37 0.35 0.36 0.36 0.016
Arachidonic acid (C20:4n6) 0.22 0.38 0.25 0.30 0.049

Total 100 100 100 100 -
Saturated fatty acid 42.95 44.50 42.87 42.79 0.437
Unsaturated fatty acid 57.05 55.50 57.13 57.20 0.437

“®¢Means in the same row with different superscripts differ (p<0.05).

D
standard error of means.
T1 : Hebaceous peat, T2 : Vitamin C, T3 : Hebaceous peat + Vitamin C.
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A 2 S2ANE aHRE A A8 2T,
CAA A7F(Vit. C, T2) 2 =¥ H]E}

9l cAlA e FBRAEAA 3 F7MH(FBEEHVIL C, THE YT FAFES 7+ A
JAT1F 554 o wixale] F}sIYTh MAAFS WEZTF, T, T2 2 T37AA 72
689+31, 661424, 659+32 & 622+19kg0| AN O™, FE A FS AAS dFEA FS T3IFA
2o} vlasle] 8.3% =ho ™, T1 E T2 ol % 279} Hladte] oF 2.9% =tc) 4
3 A3} j:’_— BUN-2 T27ollA T3¢} Hlusle] F98hA =41 YER S 1K (p<0.05), glucose,
AST, ALT ¥ & @4 32 xpol7} gIdth EAlGH #A o o3 =45, AT,
WA, SAGHE, SEAF 2 SEATHS AR AT Fo g Aeole §l
Aot 28y S ZA e T1, T2, 2 T34 22 9.92, 14.69 2 13.00%= T2+
o] A EHZ:rL gl Tl:rLEE]- iﬂ] ‘/]'E]r‘fl‘:]' Eiﬂg] A ¥4b 2442 linoleic acid(C18:2n6) 73-%-

A A HE vlinoleic acid(C18:3n6)£ T3+

W =as R%EHLQ} Hlalste] 7h %:%% @%% UERiTh AREER1 Ao Axs Fs)

o &0 FHE 97} 52 55 & Ndste Aol Aoy, §F 2

[e]
‘.I:l"‘
A% HF A/ RHES Folshe A7 F F o FolAo T How Bt

ip

o
=

[T HTY @ 2012 11 7. =AY : 2013, 3. 5. HF=THTY : 2013. 3. 12]
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