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ABSTRACT

The current study was conducted to determine the effects of herbal supplement on growth performances and diarrhea in
Hanwoo calves. Total 24 Hanwoo calves (3 treatments: 8 calves per treatment) were randomly assigned to either Control (no
treatment), Treatment 1(0.3% herb supplement), or Treatment 2 (0.5% herb supplement) diets for 150 days. Total body weight
gain and total feed intake per head in Treatment 1 was 142.8 kg and 545.9 kg, respectively, and it was higher (p<0.05) compared
to other groups. The blood total cholesterol range was 86.43~97.00 mg/dl, triglycerides 13.26~13.86 mg/dl, GOT 76.97~79.60 mg/dl,
GPT 19.54~20.97 mg/dl, WBC 8.75~9.95 k/if, RBC 10.14~11.91 M/ul, and hemoglobin 10.74~11.20 g/dl, respectively, with no
significant (p>0.05) differences among treatments. The blood immunoglobulin G levels were 5.74~6.05 mg/ml which tended to
decrease as experimental period extended. Total number of pathogens in feces showed peaks at 1~2 months after the initiation of
experiment, and tended to decrease thereafter. Total number of Eimeria spp., E. coli and BVDV in feces showed no significant
differences but control group showed higher counts than both treatment groups. During overall period, the incidence of pathogenic
diarrhea in calves of 2 treatment groups was much lower than control group calves (C: 24, vs T1l: 9, T2: 13 heads), however, it
was not significant (p>0.05). In conclusion, supplementation of herbs in Hanwoo calf diets might be beneficial to improve growth

performances and prevent diarrhea.
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Table 1. Composition of diets used in the experiment

Concentrate Roughage
Item D > - -
Control T1 T2 Timothy hay Rice straw
Ingredient
Corn grain 15.10 34.00 34.00
Wheat brain 19.00 4.00 4.00
Corn gluten feed 9.50 9.00 9.00
Soybean hull 8.30 9.00 9.00
Corn hull 0.50 2.00 2.00
Corn Cobs 8.00
Soybean meal 12.50 18.00 18.00
Corn gluten meal 1.00 - -
Alfalfa pelted 15.00 7.00 7.00
Beet pulp 7.00 12.00 12.00
Molasses 1.50 1.50 1.50
Limestone 0.70 0.50 0.50
TCP” 0.50 0.50 0.50
Salt dehydrated 0.40 0.40 0.40
Edimixed plus 0.12 0.10 0.10
Yeast culture 0.10 0.10 0.10
Vitamin premix” 0.40 0.12 0.12
Mineral premix’’ 0.29 0.80 0.80
Total 100.00 100.00 100.00
Mixed herb powder - 0.30 0.50
Chemical composition
Moisture 10.00 12.00 10.34 9.17 12.29
Crude protein 16.42 17.00 16.99 7.78 4.45
Crude fat 2.39 2.60 2.76 2.09 1.74
Crude ash 8.12 5.59 5.68 9.81 14.68
Crude fiber 17.87 9.40 9.99 30.03 31.22
NFE? 45.20 53.34 54.24 41.12 35.62
Ca 0.70 0.70 0.70 0.29 0.33
P 0.55 0.56 0.55 0.48 0.13
NDF” 22.01 19.66 19.32 19.32 66.70
ADFY 24.78 15.49 14.26 14.26 45.13
TDN” 72.50 73.00 73.00 50.12 38.29

Y T1 : A herb resources powder 0.3% addition

? T2 : A herb resources powder 0.5% addition

» TCP : Tricalcium phosphate

 Vitamin mixture contains following nutrients per kg: vitamin A, 5,000,000 IU, Vit Ds; 1,000,000 IU, 1,000 mg, Vit B; 150 mg, Vit B,
1,500 mg, et al.

% Fe 4,000mg, Zn 1,500mg, Mn 3,800mg, Cu 500mg, Co 100mg, Mg 200mg et al.

R Nitrogen free extract

” Neutral detergent fiber

» Acid detergent fiber

% Total digestible nutrient. Calculated form composition of standard tables of feed composition in Korean National Livestock research
Institute (2007).
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Table 2. Growth performances and feed intake of Hanwoo calves during experiment

(Unit : kg/head)

Items Control T1" T2”
Initial age, day (mon) 71(2.4)£7.8 71(2.4)£10.7 69(2.3)£8.07
Final age, day (mon) 221(7.4)£7.8 221(7.4)x10.7 219(7.3)+8.07
Experimental Days 150 150 150
Initial weight, kg 45.1£1.07 43.742.11 44.6+1.24
Exp. 1 month 66.4+ 3.12% 68.3+ 2.60" 60.4+4.47°¢
Body 2 98.0+ 3.00° 94.2+ 3.42° 90.9+5.41°
weight 3 125.5+ 4.01° 126.4+ 4.41° 121.5+4.61°
(kg) 4 152.8+ 6.88°¢ 162.5+ 6.41° 157.9+6.74™
5 183.9£10.02% 186.5+10.14° 178.8£9.41°
Exp. 1 month 21.3+2.01° 24.6+1.10° 15.8+1.00°¢
Total 2 31.6£1.47° 25.941.21° 30.5+1.21 ‘;
. . 3 27.542.34°¢ 32.2+2.10° 30.6+1.25°
weight gain . a a
ke) 4 27.3+£2.41 ) 36.1i1.14b 36.4i2.36C
5 31.1+1.88 24.0£1.80 20.9+2.14
Total 138.8+2.82° 142.8+3.47° 134.2+2.88°
Exp. 1 month 32.743.12° 39.8+4.32° 32.0+4.25°
Total 2 70.0+3.98" 73.44£5.47° 65.1+4.87 Z
intake 3 11 1.0d:3.14ab 112.143.74° 107.7+3.99
4 145.0£5.07 156.0+5.88" 154.245.36"
(DM, kg/head) . b b
5 176.3+£5.25 164.6+6.52 162.6£5.16
Total 535.0+6.84" 545.9+6.54° 521.646.85°
Exp. 1 month 1.54 1.62 2.03
2 2.22 2.83 2.13
Feed 3 4.04 3.48 3.52
conversion 4 5.31 432 4.24
5 5.67 6.86 7.78
Total 3.85 3.82 3.89
Means + SD.
UT] : Herb resources powder 0.3% supplemented. ?T2 : Herb resources powder 0.5% supplemented
albumin, 22} &A= Sheep anti-bovine albumin HRP conjugate 6. &
= AHgesith
Bauow wx Woaky 38 96-well plated] PBS buffer & A 4 gl Alge] FAE A T nﬁs}oi zr
S o] AHT F 300 pb AFHEACZ 33 wellell Fof AlFet JAS HAR F Il £ Hol £ “M“ 2% ZlH
Atk 100 pt FFEY T MHES 7 wello] 29HE0 8 Wi E5 x ARl St AelEl Heo] £9 2EFE Ljoi
AN 22 AT olojA 48] A AFHGoR A A # A AT 5% BeEget = zﬂw =
B A3 AAT F 100 e HAE FAZ 7t wello] B AT By 2 BHS 2o BH 5.0gS BHAHLY
Ao A 2A17F AL oAl 719 Mo R 43] A% HZ (Greiner, Germany)ol ZH"S‘}E, MEC broth (Merck, Germany)

3}3L 100 uf pink-one TMB TAAE 7} welloﬂ

$o) ogake Sl8l 158 AYS 1000 P

d7}ste] ELISA (450 nm)24 O.D. g+ 34 s}gﬂu}

L AE 45 mlo] 37°CellA] 18~2441%F
A fAS A (oHA2KF)) 2 MacConkey agar (Merck, Germany)ol| 23
Tk} 37°CelA 18~2417F Aeujdt § p-83S Yo
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Fig. 1. Daily gain of Hanwoo calves during experiment.
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Table 3. Physico-chemical characteristics in blood serum of Hanwoo calves

Serum of Hanwoo calves (mg/dl)

Item / Month

T-COHL" TG” GoT” GPT” GLU” BUN?
Exp. 1 month 114.14+ 7.58 14.71+1.88 80.71+6.00 17.71+£5.41 79.00+ 6.87 14.94+2 .47
2 77.00+ 5.14 17.43+£3.41 73.00+4.85 18.86+4.56 74.71£ 7.74 17.17+£3.48
Control 3 82.29+ 6.10 15.00+4.88 73.00£5.62 19.00+2.50 62.71+ 8.41 15.90+1.00
4 88.86+ 5.41 11.71+£2.77 72.29+6.45 17.86+4.89 45.86+ 6.14 15.94+3.88
5 69.86+ 4.08 7.434+2.47 85.86+4.14 24.29+2.00 76.71+ 5.00 15.36£2.11
Average 86.43+10.87 13.26+3.85 76.97+5.88 19.54+3.14 67.80+ 8.17 15.86+3.25
Exp. 1 month 115.86+ 3.58 19.86+2.11 82.57+3.88 18.29+3.74 84.71+ 5.14 12.03£3.14
2 103.14+ 6.58 18.14+1.65 69.43+£5.41 20.00+5.04 71.29+ 3.89 17.76+£2.22
" 3 105.14+ 4.55 15.00+1.96 69.14+6.01 19.29+4.00 63.43+ 5.14 16.91+1.88
4 76.29+ 4.01 12.00£2.00 81.86+5.44 22.71+£3.48 58.29+ 4.99 17.03+1.75
5 84.57+ 5.14 4.29+2.48 91.43+5.78 23.86+3.56 66.14+ 5.17 16.50+£2.49
Average 97.00+ 8.87 13.86+1.82 78.89+8.17 20.83+2.11 68.77+£10.11 16.05+2.87
Exp. 1 month 110.14+ 5.14 18.29+3.00 82.43+5.41 20.71+£3.45 86.57+ 6.47 14.44+2.00
2 95.43+ 3.00 20.14+2.44 69.71+£5.47 17.71+£5.41 62.86+ 4.89 15.76+1.48
— 3 87.86+ 5.85 13.1442.14 74.144+4.66 19.71+4.14 62.29+ 5.88 16.16+1.64
4 77.14+ 2.44 11.00+1.56 78.86+5.47 21.86+3.58 55.86+ 5.69 17.69+1.55
5 7743+ 6.78 5.29+£2.46 92.86+3.87 24.86+4.77 73.29+ 7.14 16.73+£2.67
Average 89.60+ 9.10 13.57+3.87 79.60+£9.14 20.97+3.87 68.17+ 5.17 16.16+3.11
Means + SD.
Y T_-CHOL : Total Cholesterol ? TG : Triglyceride

? GOT : Glutamate Oxaloacetate Transaminase
Y GLU : Glucose
7 T1 : Herb resources powder 0.3% supplemented

9 GPT : Glutamate Pyruvate Transminase
9 BUN : Blood Urea Nitrogen
Y12

Herb resources powder 0.5% supplemented
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Table 4. Changes in physico-chemical characteristics and immunoglobulin in blood of Hanwoo Calves

Blood of hanwoo calves

Item / Month

WBC, K/l RBC, M//ul HB, g/dl PLT, K/l IgG, mg/ml
Exp. 1 month 9.78+1.10 11.17£1.98 11.10+1.28 380.71+20.14 6.88+0.30
2 12.62+2.89 11.65+1.11 11.59+1.33 533.86+19.14 -
Control 3 8.60+1.74 10.60+1.00 11.31+1.41 475.00+20.00 5.59+0.29°
4 8.20£1.99 9.57+1.25 10.97+1.05 626.71+14.48 -
5 8.23+1.81 8.86+1.31 9.77+1.11 433.86+15.66 4.76+0.30°
Average 9.49+2.01 10.37+£1.21 10.95+1.10 490.03+£16.98 5.74+0.21°
Exp. 1 month  10.25+£2.11 11.91+1.41 11.60+1.24 476.20+28.41 6.73£0.17
2 9.21+£1.05 19.45+1.00 11.43+1.20 609.40+22.98 -
1" 3 9.62+1.47 9.79+1.99 11.27+1.41 536.80+21.16 5.98+0.21°
4 9.39+1.34 9.40+0.89 11.23+1.33 644.00+20.00 -
5 11.30+2.00 8.98+1.11 10.47+1.25 530.71+18.77 5.44+0.26"
Average 9.95+1.07 11.91£1.39 11.20+2.11 559.42+18.19 6.05+0.21°
Exp. 1 month  11.00+2.14 11.80+1.78 12.07+2.01 400.86+21.11 6.78+0.28
2 8.39+1.23 10.59+1.00 11.00£2.11 701.71+18.44 -
? 3 8.39+1.21 9.75+£1.28 10.27+1.00 522.43+15.94 6.02+0.26°
4 7.08+1.11 9.58+1.31 10.60+1.48 434.57+£20.14 -
5 8.88+1.58 8.97+1.15 9.76+1.98 605.71+14.96 5.25+0.23°
Average 8.75+1.00 10.14+1.23 10.74+1.47 533.06+19.17 6.02+£0.23*
Means + SD.
D T1 : Herb resources powder 0.3% supplemented » T2 : Herb resources powder 0.5% supplemented

** Means with the different superscripts in the same column are significantly different (p<0.05).

vy

3 ARRE B

Xl

Table 59 Fig. 2& A% A 542 F
o] AHT & T AAb dSld T iy
A HdE FE AR SAEE 150274 AR FobA ]
AHste] dolws Reldt An2M AA 7185 (Eimeria spp),
ATt (E. coli) 2 vlo]#2=(BVDV, Bovine viral diarrhea virus)
2 UFth o7 e od @ AR FY 7)8F, Al
T, Z o]y art AN 23714 B4R wwe FXE 23
o Aoz dAZ AlE 17195 E YRlwto] =9ka, AJFo]
Zegol] whel W ARJATEL SropA|= Ao|SiTh

53] gk JiAle] o R FH e w43 AdEA WA
718% (Eimeria spp)> A A7 ¢ dixT+ 3T 0.67%
A 7.5% ot ARl Hit 0.2~0 TEH 2.5~5.0%% YER
ol x7F o w& 4] TAES Horh

3t AU (B Coli)dlXe A AF717t &b giz77t
Bt 1.8F2AM 22.5%%0 04, AT 0.8~1.0F24 10~12.5%
& Yehlo] bzt o] 2 BAES JUERSITh 2e|aL wlol
22 (BVDV, Bovine viral diarrhea virus)®] 7% 72 Ag7]7k
e diETE W 24524 30.0%E HEhgled, Ad
0.8~1.2F2A 10~15.0%% HeRlo] x77t o &2 2% 2
&S Hepllot SAARI FoAke fieh

?;1 S

Eat=4
TT=

i)

_Yi

(o3
g
>

A
R
o,

mr‘ﬂ"‘i x4 H}ﬂ og A /\}g

Bovine viral dzarrhea vzrus) o],

Gl

ﬂ;;

°] BVDVel& wl$- A7 &% L}EMOP a DP»"«O 434
gt = o= A% F5ol § E}ﬂ sty ol AR
Aule] A gk WA S B2 AU WA Agls)
B3-S e ¢ 2iAgt BVDVY E. Coli 59 #% ol
giate] of= AEe oA 71%04%% 1o F4HL.

ool B AI@ARE FHA 7F A7l SAES

oAk UepA kA, AFT7E izl st
of T VA%, U8, vlolglartEe] el g &
o ALRY SIS Aol Fobxe] WAS gAA o
L ATRE Solx W}Oﬂ‘%ﬂ 74

PN
T
= o & 7
2% 7
Aoz

]

gl
>

P o
T 0]l o

(Acres, et al., 1977; Klm, et al
of wew FolAel T A%
£207)% At A $4s

Y 1990) Kang (2000)ﬂ Skl
10 Fold MAY fUE B

SHATE S SAF AUl 2, FEY

(e3

—457-



Kim et al.

; Herb Resources on Performances and Diarrhea of Hanwoo Calves

Table 5. Incidence rates of diarrhea by pathogens in Hanwoo calves

(Unit : %)
Incidences (head) classified by pathogens
Item / Month
Eimeria spp E. Coli BVDV
Exp. 1 month 25.0(2)” 25.0(2) 75.0(6)
2 12.5(1) 37.53) 75.0(6)
3 0 50.0(4) 0
Control 4 0 0 0
5 0 0 0
Average 7.5(0.6) 22.5(1.8) 30.0(2.4)
Exp. 1 month 0 12.5(1) 25.0(2)
2 12.5(1) 25.0(2) 25.0(2)
1" 3 0 12.5(1) 0
4 0 0 0
5 0 0 0
Average 2.5(0.2) 10.0(0.8) 10.0(0.8)
Exp. 1 month 12.5(1) 37.53) 37.5(3)
2 12.5(1) 25.0(2) 37.5(3)
e 3 0 0 0
4 0 0 0
5 0 0 0
Average 5.0(0.4) 12.5(1.0) 15.0(1.2)
Means + SD.
Y T1 : Herb resources powder 0.3% supplemented ? T2 : Herb resources powder 0.5% supplemented
3)( ): heads of incidences classified by pathogens.
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0.0 o1 3 ok A} WSS Aeh1 - %l‘i* Fod A%
[ 9 AHLEE 18T FEE 60%2 @%H&H—t— ~25C= 4
A itk Kang 5(2000)< Fobe] A AL BREE o 5ol

50

T2

Fig. 2. Pathogens and number of incidences of diarrhea
in Hanwoo calves.
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