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ABSTRACT

The objective of this study was to investigate the effects of an enriched diet supplemented with aqueous fibrolytic
enzyme products (FEP) on In vitro fermentation and growth performance of Hanwoo Steers. Total mixed ration combined
with fibrolytic enzyme products showed a slight increase in the pH level on /n vitro fermentation. Acetate ratio in volatile
fatty acids, and the concentration of total volatile fatty acids were significantly greater at 12hr and 24hr after cultivation
(p<0.05). Dry matter digestibility was significantly increased in groups supplied with aqueous fibrolytic enzyme products at
24hr after cultivation (p<0.05). In a rearing trial, the average daily gain and feed efficiency improved in the treatment
groups supplied with aqueous fibrolytic enzyme products. Nutrient digestibility such as DM, crude fiber, NDF, and ADF
digestibility were also significantly increased with the addition of aqueous fibrolytic enzyme products (p<0.05).

Therefore, the aqueous fibrolytic enzyme products supplementation on [n vitro fermentation is effective in improving the
condition of rumainal fermantation. Also two kinds of aqueous fibrolytic enzyme products were found to be effective in
improving the average daily gain and feed efficiency in Hanwoo Steers.

(Key words : Fibrolytic enzyme, In vitro fermantation, Growth performance, Hanwoo)
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Table 1. Chemical composition of McDougall's buffer

solution

Items Contents (g)
NaHCOs 9.80
Na,HPO; - TH,O 7.00
KCl 0.57
NaCl 0.47
CaCl,” 0.04
MgSOy - TH,O 0.12
Deionized water(m/) 1,000
Final pH 6.8~6.9
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Table 2. Ingredients and chemical compositions
of total mixed ration used in experiment

Items Total mixed ration
Ingredient composition * % of DM -
Corn, ground 2.0
Lupin F 2.0
Whole cottonseed 3.0
Wheat bran 2.0
Corn products 24.0
Rice bran 2.0
Beetpulp 4.0
OEM pellet 3.0
Soybean meal 1.0
Molasses 2.0
Products 1.0
Products water 29.0
Limestone 0.7
Dawumin 0.3
grass 15.5
Blue grass 7.5
Pineapple pulp 1.0
Chemical composition
Dry matter 922
CP 19.0
NDF 29.3
ADF 16.1
Ether extract 4.9
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Table 3. Effect of aqueous FEP supplementation
levels on in vitro ruminal pH

h:f{‘f;?ﬁ‘r‘;n Control 0.5% 1.0%
3 6326007 6345004  6.37£0.04
6 634:0.04 6281003  6.330.08
9 624£0.03  625:007  6.28+0.10
12 6.12£0.10 6202005  6.25£0.07
24 602£0.04  6.15£007  6.17£0.05

Values mean+SE.
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Table 4. Effect of aqueous FEP supplementation
levels on in vitro volatile fatty acids

concentrations
I‘:;‘;EE‘;‘;“ Control 0.5% 1.0%
.................. ACetate(A), mM
3 39.15+ 1.97 40.25+ 1.99 41.26+ 2.01
6 4587+ 2.65 46.78+ 2.75 49.85+ 2.88
9 5428+ 3.15 5738+ 3.24 59.63+ 3.33

12 57.78+ 4.65° 64.35+ 6.01° 66.78+ 3.22°
24 6837+ 5.37° 7295+ 5.02° 82.65+ 6.44°
............... Propionate(P), mM

3 1475+ 0.12  16.68+ 0.14 17.21+ 0.19
6 20.46+ 098 18.60+ 0.87 19.35+ 0.95
9 22,98+ 1.08 22.34+ 1.06 24.56+ 1.13
12 23.54+ 1.14 24.65+ 1.27 24.56+ 1.11
24 26.75+ 145 28.72+ 149 31.25+ 1.52
.................. Butyrate, mM «:cooeeeeeseeesss

3 8.23+0.07 8.94+ (.08 9.14+ 0.11
6 12.34+0.14 10.87+ 0.11  13.24+ 0.17
9 14.65+0.64 12.54+ 0.49 14.27+ 0.52
12 13.98+0.46 15.89+ 0.73  15.08+ 0.69
24 17.26+0.76 18.35+ 0.84 18.63+ 0.87
..................... Valerate, MM crrereereeeeieaens

3 1.78+0.02 2.04+ 0.03 2.04+ 0.03
6 2.0340.03 2.16+ 0.02 2.06+ 0.02
9 2.45+0.04 2.37+ 0.02 2.42+ 0.03
12 2.48+0.03 3.64+ 0.04  2.67+ 0.03
24 3.27£0.3 4.30+ 0.03 4.82+ 0.04
.................. Iso-butyrate, MM creeeeereeeeeens
3 1.34+0.01 1.42+ 0.01 1.45+ 0.01
6 1.52+0.01 1.52+ 0.02 1.50+ 0.01
9 2.04+0.01 1.75+ 0.01 1.72+ 0.00
12 1.64+0.02 2.03+ 0.03 1.88+ 0.02
24 2.30+0.02 245+ 0.03 2.67+ 0.03
.................. Iso-valerate, mM «+c-eeereeneeeces
3 2.36+0.02 2.51+ 0.02 2.52+ 0.02
6 2.47+0.03 241+ 0.02 2.34+ 0.02
9 3.24+0.02 3.08+ 0.03 3.01+ 0.02
12 2.98+0.01 3.56+ 0.02 3.24+ 0.02
24 4.354+0.04 4.98+ 0.04 5.24+ 0.05
.................. Total VFAs, MM --reeeeeeereeeses

3 67.61+ 479 71.84+ 5.16 73.62+ 5.28
6 84.69+ 7.35 82.34+ 748 88.34+ 7.86
9 99.64+10.02 99.46+10.11 105.61+11.79

12 102.40+12.30° 114.12+13.20° 114.21+14.37*
24 122.30:14.04° 131.75+14.20* 145.26+13.20"

........................ A : P oereeereeeieiiiiiinen

3 2.65+ 0.04 241+ 0.05 2.40+ 0.02
6 2.24+ 0.02 2.52+ 0.02 2.58+ 0.03
9 2.36+ 0.01 2.57+ 0.03 2.43+ 0.02
12 2.45+ 0.01 2.61+ 0.02 2.72+ 0.03
24 2.56+ 0.02 2.54+ 0.03 2.64+ 0.03

Values mean + SE.
** Values with different superscripts in the same row differ
at p<0.05.
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a2 A7kl o8] TR 7.7 2 18.8% TS
YERH T (p<0.05). A/P H|Eoll A= FEP Z 7)o
o F7HAZIE Ao®E YEhHth olld Ad=
Feng 5 (1996)¢] exogenous enzyme©] W9 g

ot ke wAA] Ferths Haeks Aol

shelct,

2

HEFALR B Afaidasr A8&5Ee]

pHoll WX 33kS Table 59 YERAATE HY
o= A MFaEdlas 1.0%NA It 5
6A17E o] Fell = A g-gtel|] Abol7t

(Hristov -5, 1998, 2000).

Table 5. Effect of aqueous FEP supplementation
levels on in vitro ammonia-N concentra-

tion (mg/mL)
Ineubation ¢y 0.5% 1.0%
time(hr)
3 5.36+3.21 541£2.72 6.04+3.07
6 19.63£3.62 18.55+2.50 19.254+2.82
9 30.74+5.01 28.91+4.35 24.58+3.24
12 45.62+4.56 46.88+3.68 45.78+3.50
24 47.24+5.66 48.27+4.50 49.25+3.54

Values mean + SE.
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Table 6. Effect of aqueous FEP supplementation
levels on in vitro dry matter disappear-

ance (%)
Incubation
time(hr) Control 0.5% 1.0%
12 25.144.26  28.3+3.87  31.0+6.06
24 4654378 52.6£523"  54.845.83°

Values mean+SE.
** Values with different superscripts in the same row differ
at p<0.05.
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Table 7. Effect of Fibrolytic Enzymes Product
(FEP) on growth performance of Hanwoo
steers

Items Control FEP-1 FEP-2

Initial weight
(kg)

Final weight
(kg)

Daily weight gain
(kg/d)

Feed intake

(kg/d)

Feed/gain
(kg)

Values mean + SE.

313.8+253 309.7430.1 311.5+£29.0

412.0+£23.9 423.5+27.3 420.8420.5

0.81+0.02  0.95+0.05 0.91+0.02

10.4+£3.20 10.1£3.24  10.5£2.78

12.84+2.89 10.63+2.09 11.5342.12
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0.05). NDF 43}&2 o), FEP-1 ¥ FEP-2014 2zt
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Feng 5 (1996), Lewis % (1996) % Beauchemin &
(1997)0] v S5l AfFAEslais H71eS« NDF
423H&7 ADF AshEo] F7bsigiths Halel frAksh
Atk

Table 8. Digestibility (%) of the diets as influ-
enced by supplement of FEP

Items Control FEP-1 FEP-2
Dry matter 62.242.34°  68.746.42°  69.2+2.64"
Crude protein  58.742.64  62.4+5.14  63.244.30
Ether extract 83.243.04  84.7+2.67  83.1+2.54
Crude fiber 46.4+2.52°  54.542.75° 53.9+2.33°
NDF 58.842.14°  63.5£1.68"  63.6+3.04°
ADF 55.242.68  64.6:4.20°  67.242.48"
N"c‘;r%t(’){l"y‘ifrate 83.7:213  847+187  85.9+20.9

Values mean+SE.
** Values with different superscripts in the same row differ
at p<0.05.
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