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ABSTRACT

The objective of this study was to manufacture the wood based roughage using lumber from thinning of oak and

pitch pine (Pinus rigida). And the study also aimed to investigate a feed value evaluation of wood based roughages.
To investigate the optimization condition of steam-digestion treatment for roughage, the wood chips of oak and pitch

pine were steam-digestion treated at 160 C under pressure 6 atm depending on treatment times (60 min, 90 min and

120 min) followed by the content of essential oils analyzed. The essential oil content of steam-digestion treated rough-
ages for 90 min and 120 min were under 0.1 mL/kg. The evaluation of feed value was carried out from steam-diges-

tion treated roughages for 90 min through feed chemical composition analysis, NRC (National research Council) model-

ing, ruminal degradability analysis and relative economic value analysis. The feed chemical compositions including DM
(dry mater), CP (crude protein), EE (ether extract), NDF (neutral detergent fiber), ADF (acid detergent fiber), ADL
(acid detergent lignin), NFC (nonfiber carbohydrate) in oak roughage were 95.4, 1.36, 3.11, 90.05, 83.85, 17.33, 6.50%,
respectively, and in pitch pine roughage were 94.37, 1.33, 5.48, 87.89, 86.88, 30.56, 6.32%, respectively. Both rough-
ages showed low level of protein and very high level of NDF. The TDN (total digestible nutrient) levels using NRC

(2001) model in oak and pitch pine roughages were 40.55, 31.22%, respectively. The ruminal in situ dry matter de-
gradability was higher in oak roughage (23.84%) than in pitch pine roughage (10.02%). The economic values of oak
and pitch pine roughages were 235, and 210 W, respectively.

Keywords :
ruminal degradability
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Fig. 1. Digestor for steam digestion of wood chips.
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Fig. 3. Apparatus for the extracts of essential oils
from wood based roughage.
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Prrigida

Fig. 4. Produced wood-based roughages by digestion
for 90 min from oak (left) and P. rigida (right).
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Table 1. The yield of essential oils extracted from
wood based roughage of oak and P. rigida

The yield of Essential oil extracts (mL/kg)

none
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Oak < 0.1 < 0.1 < 0.1 < 0.1
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Fig. 5. GC chromatograms of essential oils from
oak and P. rigida roughage by steam distillation
treatment for 0 min, 60 min, 90 min and 120 min.
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Table 2. The chemical composition of Oak and P.
rigida roughage

(%, DM)
Item Oak P. rigida  Rice straw"
DM 95.40 94.37 90.91
Cp 1.36 1.33 5.07
-NDICP 1.02 1.02 -
-ADICP 0.73 0.64 -
EE 3.11 5.48 1.99
NDF 90.05 87.89 66.70
ADF 83.85 86.88 45.13
ADL 17.33 30.56 5.23
NFC 6.50 6.32 14.68
Ash trace trace 16.73
1) RDA (2013)
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Table 3. Digestible nutrients, estimated true digesti-
bility of nutrients and energy value of Oak and P.
rigida roughage

Table 4. Estimations of effective-dry matter degrad-
ability in the rumen of Hanwoo

Oak P. rigida Rice straw
Item Oak P. rigida Rice straw" EDP" (%) 18.07 10.02 23.84
True digestible nutrients (% DM) 1) EDP : Effective Degradability of value “P” (the actual degrada-
tdNFC 6.37 6.19 - tion after time ‘t’) of 48 hours
tdCP 0.71 0.75 -
tdFA 2.11 4.48 - 50
—+—Rice straw
tdNDF 35.73 21.20 - 0
—=—0ak
Estimated true digestibility of nutrients (% DM) S rigido
NFC 98.00 98.00 - Z o
CP 52.34 56.35 - N
£ 20
FA 67.85 84.75 - =
Z 10 —a
NDF 39.67 24.12 - B et * * ——
o : :
Energy Value o 20 a0 60 80 100 120
TDNIX (%) 40.55 31.22 43.66

DE (Mcal/kg) 1.79 1.38 1.93
1) RDA (2013)
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(Rural Development Administration, 2013)°] 2|35}
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2 ERet erjcads aAme wgnc
TDNo| 3t

22

3.5. B2 ZAIRQ| HIRLR| HEASIE

In situ nylon bagg ©]-83t AEASHE-S Fig. 69
Uehfgieh. grlgauy 2ARL "gkeA

10% wqte] o A&
Chau

A58 B, o 7]
27} BESHel A a3t A9 o]

Time in rumen (h)

Fig. 6. Digestibility of dry matter (DM) supplements
incubated nylon bags in the rumen of Hanwoo.
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