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ABSTRACT

This study was carried out investigate the effects of the period of dietary supplementation and the level of fermented
mineral feed on daily body weight gain and carcass characteristics of Hanwoo steer. The dietary treatments were compared
during two supplementation periods (T1: Feeding Hanwoo steers from 18 months to 25 months, T2: feeding Hanwoo steers
from 7 months to 25 months), and the diets tested were of four types (0%: normal concentrate as a basal diet, 1%: 1%
addition of fermented mineral feed, 2%: 2% addition of fermented mineral feed, and 3%: 3% addition of fermented mineral
feed). A Total of 35 Hanwoo steers were allocated into 7 feeding groups. The daily gain of the 0% fermented mineral feed
group was lower (0.64 kg) than that of the other groups (1%: 1.08 kg, 2%: 0.90 kg, 3% treatment: 0.75 kg) for the T1 period,
and for the T2 period the order was 1% (0.98 kg) > 0% (0.75 kg) > 1% (0.89 kg). The amount of back fat in decreasing order
was as follows: 0% (12.0) > 1% (10.8) > 2% (10.2) > 3% fermented mineral feed (7.8 mm) for the T1 period, and for the T2
period the order was C (16 mm) > T1 (13.8 mm) > T3 treatment (12.6 mm). Eye muscle area increased with increased
fermented mineral feed levels. The marbling score of the T1 groups was highest with 3% fermented mineral feed (4.2), and
of the T2 groups, the highest score was seen with 1% fermented mineral feed (5.6). Meat color and meat maturity were not
different among all groups. The grade of meat quantity and meat quality of both the T1 and T2 groups were highest with the
addition of 3% fermented mineral feed. The daily income ranged from 2,062 won to 5,265 won in the T1 groups, which
were ordered as follows: 1% > 2% > 3% > 0% fermented mineral feed, and of the T2 groups, the 1% group was highest at
6,098 Won, while the 3% group was lowest at 4,590 Won.
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Table 1. Treatment of fermented mineral feed

Treatmeny  \Ditial body Feeding FMFY
catmen weight (kg) period (d) supplementation

0% 502+34 210 -

T1 1% 504429 210 1% of concentrate
2% 522+ 8 210 2% of concentrate
3% 504+32 210 3% of concentrate
0% 196+13 510 -

T2 1% 194+17 510 1% of concentrate
3% 215+ 7 510 3% of concentrate

DEMEF : fermented mineral feed.
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Table 2. The ingredients of concentrated feed Table 3. Chemical composition of rice straw
Ingredient composition (%) I Chemical composition (%)
tem
Item Growing First Finishing CP EE CF CA ADF TDN
fatening __ fattening Ricestraw  4.11  1.68 27.85 1482 4154 383
Com gram. 2372 32.00 44.15 CP: crude protein, EE: ether extract, CF: crude fiber, CA: crude
Wheat grain 10.00 10.00 10.00 ash, ADF: acid detergent fiber, TDN: total digestible nutrients.
Wheat flour 1.65 1.70 1.60
Wheat bran 17.52 17.90 11.50
Corn gluten feed 5.00 4.00 6.00 Mn o] =& Alaggrt.
Tapioca pellet 1.37 9.55 3.00 H]E]'?J_BJ-EOJ:I_ cholin A%-0] 7} ¥=31, biotin ko] 7}
Cane molasses 6.00 6.00 4.50
A Lro ZHog H u]s]-ah_vl-
Rape seed meal 6.07 - - g N FF= vhehie, tA K2 2l
Distillers grain 5.00 - - < A '—’1‘°]”1: AR
Coconut meal 14.00 7.80 7.30
Palm meal 7.00 6.00 4.50 ZEAFEMR i A} dhgy
1 - . .
yho e cottons.eed 1.00 3.50 Az 2o g 59¢ 7Fo= gAE AL
itamin premix 0.10 0.10 0.05 - 2] o o)
Mineral premix 0.10 0.10 0.05 =g on, A4 the] L QA A AF el A
Others 2.47 3.85 3.85 2 dd FAHS F3ATH
Total 100.00 100.00 100.00 C EAEg A _q_a‘t_gz-o e A4 SFHAR7IE u)
Chemical composition g}, 2 ;(]H]—E___ HH&]Z]—:L];}]_—];S o]] 1,]_1:/]_ AYERETE T
Moisture 12.00 13.53 13.91 mo " o . - R
Crude protein 13.94 11.85 10.49 Ae] 317] "7‘1‘—}3 A7 B 01 T A
Crude fat 3.54 3.8 338 i Fgdme] A F99 20T SR A
Crude fiber 6.78 4.71 4.19 728 Ak 7)) v)asle] Fetglon, ZAZL ulF
Crude ash 6.76 5.61 5.63 A2 iAo RZEn BEde A7 FEIZ <]
NFE 56.98 61.16 62.30 Aahe] 2L Aemi o vhee] B3 sy
Calcium 0.90 0.75 0.79 L emEE S MEAS AT 7S
Phosphorus 0.55 0.35 0.37 oA AZFel =3 Ax T8 T& ZIEH vlust A}
Sodium 0.29 0.28 0.36 At AAREAL AS7)7E B¢ 1Y H9T AR A3
Potassium 0.90 0.80 0.70 D) :rL'E}Oﬁl 7tAo = %}&3}9‘1 1:1:] 9_:]_1:1- xﬂak Z7
Magnesium 0.30 0.27 0.23 -
o A Al S A 7)o
ADF 10.89 8.59 7.47 2 ‘/}T°1 Tt *@Xﬂ7ht 73 Zlvﬂ‘dﬂq] 0.6
TDN 68.90 70.71 72.23 ety AA7FEe 2 stk
Table 4. Chemical composition of fermented mineral feed
Chemical composition(%) Energy
Item
DM CP EE CF CA NFE (kcal/100 g)
FMF 85.10 16.03 13.95 6.32 10.32 38.38 460

FMF: fermented mineral feed, DM: dry matter, CP: crude protein, EE: extra eater, CF: crude protein, CA: crude ash, NFE: non free nitrogen.

Table 5. Mineral composition of fermented mineral feed

Mineral composition (mg/kg)

Item
Mg Ca K P Na Fe Mn Cu Zn Se

FMF 0.65 0.08 1.65 1.79 321.39 108.10 150.51 6.21 51.17 trace

FMF : fermented mineral feed.

Table 6. Vitamin composition of fermented mineral feed

Vitamin composition (mg/kg)

Item
B1 B2 Niacin Panto? B6 Biotin Folic acid Choline

FMF 9.67 2.57 2572 6.31 2.50 0.05 0.56 223.30

FMF : fermented mineral feed, » Panto: pantothenenic acid.
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Table 7. Effect of fermented mineral feed on the growth char-
acteristics of Korean native cattle

Feeding  Final body Body weight Daily gain
Treatent | riod (day) weight (kg) gain (ke) (ke)
0% 210 636234  134£26°  0.64+0.16"
11 1% 210 730£29  226+28°  1.08+0.18
2% 210 7118 189+54%®  0.900.24%
3% 210 66132  157+20°  0.75x0.14®
0% 510 659+13  463x10®  0.91+0.07
T 1% 510 69417  502+15*  0.98+0.03
3% 510 669+23  454x25°  0.890.12

T1: fed for 7 month from 18 to 25 month of age.

T2: fed for 18 month from 7 to 25 month of age.

0%: Basal concentrate added 0% fermented mineral feed.

1%: Basal concentrate added 1% fermented mineral feed.

2%: Basal concentrate added 2% fermented mineral feed.

3%: Basal concentrate added 3% fermented mineral feed.
“*Means with different superscripts in the same column the are

significantly (p<0.05).
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Table 8. Effect of fermented mineral feed on the carcass characteristics of Korean native cattle

T1 T2
Items
0% 1% 2% 3% 0% 1% 3%
Meat yield index 66.4+1.2 66.9£1.6 67.8+1.0 68.8+0.8 66.2+1.3 68.0+1.3 68.2+1.7
Back fat (mm) 12.0+0.9* 10.8+1.1% 10.2+2.3% 7.8+1.0° 16.0£6.1 13.8x24 12.6£5.8
Ribeye area (cm) 79.8+6.2 83.3+6.0 85.5+8.5 83.0+6.2 88.5+6.0 88.8+8.5 91.6x6.2
Marbling score” 3.0£2.0 34+1.7 3.6x1.5 4.2+2.0 4.5¢1.6 5.6x0.5 4.4x1.6
Fat color? 3.0+0.0 3.0+0.0 3.0£0.0 3.0+0.0 3.0£0.0 3.0£0.0 3.0£0.0
meat color” 4.2+0.4 4.0+1.0 3.8+0.4 3.8+0.4 5.0£0.5 4.8+0.4 4.2+0.4
Meat firmness® 1.8+0.4 1.6x0.5 1.6x0.6 1.4+0.5 1.5+£0.4 1.2+0.5 1.4+0.4
Meat maturity” 1.0£1.0 1.0£1.0 1.0£1.0 1.0£1.0 1.0£1.0 1.0£1.0 1.0£1.0
Meat quantity® 1.8+0.5° 1.8+0.5° 2.2+0.4% 2.8+0.4* 2.2+0.7 2.5+0.5 2.5+0.7
Meat quality” 24x1.4 2.8+0.7 3.0+0.9 3.2+0.6 2.8+0.9 3.6£0.4 3.1+0.8

T1: Fed for 7 month from 18 to 25 month of age.
T2: Fed for 18 month from 7 to 25 month of age.
0%: Basal concentrate added 0% fermented mineral feed.
1%: Basal concentrate added 1% fermented mineral feed.
2%: Basal concentrate added 2% fermented mineral feed.
3%: Basal concentrate added 3% fermented mineral feed.

D1=devoid, 7=abundant, ?1=white, 7=yellow, *1=bright red, 7=dark red, ¥1=good, 3=bad, ¥1=fine, 3=coarse, °C grade=1, B grade=2, A

grade=3. P1+grade = 4, 1st grade=3, 2nd grade=2.

**Means with different superscripts within the same row are significantly (p<0.05).
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Table 9. Effect of fermented mineral feed on the profitability analysis of Korean native cattle

Feed intake(day) Feed cost (day) Daily Beef Daily Daily Daily
Treat- feed cost price gain gain income
ment RI FI FMF RI FI FMF (won) (won/kg) (kg) income (won)
(kg) (kg) (kg) (won)  (won)  (won) (A) (B) (C) (BxC=D) (D-A)

0% 1.5 10.3 - 225 2,266 - 2,390 6,956 0.64 4,452 2,062

- 1% 1.5 11.0 0.11 225 2,420 110 2,755 7.426 1.08 8,020 5,265
2% 1.5 10.2 0.20 225 2,244 200 2,669 7,500 0.90 6,750 4,081

3% 1.5 10.7 0.32 225 2,354 320 2,899 7,914 0.75 5,936 3,037

0% 1.6 75 0.08 240 1,650 80 1,970 7,426 0.91 6,758 4,788
T2 1% 1.6 7.8 0.16 240 1,716 160 2,116 8,382 0.98 8,214 6,098
3% 1.7 72 0.24 255 1,584 240 2,075 7,489 0.89 6,665 4,590

T1: Fed for 7 month from 18 to 25 month of age.

T2: Fed for 18 month from 7 to 25 month of age.

0%: Basal concentrate added 0% fermented mineral feed.
1%: Basal concentrate added 1% fermented mineral feed.
2%: Basal concentrate added 2% fermented mineral feed.
3%: Basal concentrate added 3% fermented mineral feed.
RI: Rice straw intake, FI : formula feed intake.

FMF: Fermented mineral feed intake.

C: Concentrate.
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