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Ruminant Feed Production from Wood by

Steaming — Extraction Method( I )*
—Effect of Solvent Extraction on Asplund Pulp and
Steam Exploded Wood —

Ki-Hyon Paik* - Chin-Ha Kang* - Dong-Ho Kim*

ABSTRACT

Steam defiberated pulp and steam exploded wood(birch chip) were extracted with solvents
{hot—water, 1% NaOH, MeOH, hot water, 1% NaOH). The properties of residual fiber were
examined for the utilization as ruminants feed.

The digesibility is 38% in steam defiberated pulp(10kg /cm?—15min) and 62—77% in exploded
wood(17—18kg /cm? —2~10min), respectively. The more steam pressure and time increase, the
more the digestibility increase. The sugars obtained from extractives is amount from 7% to 13% in
asplund pulp and from 7% to 10% in exploded pulp. The sugars was mainly composed of 70—80%
xylose, The digestibility of residual fiber which is extracted with solvents is low than these of orig-
inal fibers. Considering the yield and digestibility as ruminant feed, exploded pulp under 17kg /cm?
for 10min has the best efficiency. The exploded wood gives 75.3% on vield(O. D. chip) and 48% on
the digestibility.

Keywords : defiberated pulp, exploded wood, digestibility, ruminant feed, solvent extraction
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Table 1. A residual yield obtained after the
extraction of exploded and asplund

pulp.

Defiberation condition(pressure /time)

10kg /cm? 17kg /cm® 28kg /cm? 28kg /cm?
Extraction 15min  10min 2min 8min
method fiber chip fiber chip fiber chip fiber chip

(% (%) (%) (%) (%) (%) (%) (%)
Original fiber 91,5 100 90.2 100 84.7 100 74.2 100
Hot — water
(25, 0.5hr.)
1% NaOH
(25¢, 0.5hr.)
Methanol{(9 /1)
60T, 1hr,
Hot water ~1%
NaOH (1007,

0.5hr.)— (25
T, 0.5hr.)

86.9 79.5 83.5 75.3 81.5 69.0 87.1 64.6

73.0 66.8 73.0 65.8 64.2 54.4 70.0 51.9

87.7 80.2 77.9 70.3 67.2 56.9 75.4 55.9

80.0 64.3 80.9 60.9 68.0 46.9 68.5 44.3




Table 2. Extractives of exploded wood and
asplund pulp

Defiberation condition{pressure /time)
10kg /cm? 17kg /cm? 28kg /cm® 28kg /em?

Extraction 15min  10min 2min 8min
method g chip fiber chip fiber chip fiber chip
%) (%) (%) (%) (%) (%) (%) (%)
Hot water  11.8 10.8 16.2 14.6 18.3 15.5 11.4 85
1% NaOH 30,8 20.6 25.7 16.9 285 15.5 32.7 16.9
Methanol 12.2 9.8 20.6 14.5 26.3 15.0 30.8 17.3
Hot water  30.3 27.2 33.4 30.1 42.2 35.7 35.7 16.5
-1% NaOH (1950 (18.6) (3050  (32.8)
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Table 3. Lignin content in a residual fiber
obtained from extraction

Defiberation condition{pressure /time)*

Extraction

Wkg/om*  Dkg/em®  2kgiom’ Rkg/om?
method 15min  10min  2min  8min
Original fiber 21.0 25.7 31.5 33.2
Hot water 23.4 22.0 25.9 27.5
1% NaOH 22.4 21.3 18.4 25.8
Methanol 20.8 23.6 22.5 26.8
Hot water-1% NaOH ~ 20.7 18.8 14.0 18.8
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Table 4. Digestibility of a residual fiber
obtains from the extraction
Defiberation condition(pressure /time)
kg /cm?  17kg/em?  28kg/cm? kg /om?
Extraction 15min  10min 2min  8min
method
(%) (%) (%) (%)
Original fiber 36.8 62.2 72.7 77.5
Hot water 26.0 484 50.8 61.5
1% NaCH 37.3 37.9 60.9 75.7
Methanol 24.5 27.6 47.7 73.2
Hot water-1% NaOH =~ 37.4 36.7 68.8 65.5
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Table 5. The amount and composition of sugars obtained from the extraction of exploded and

asplund pulp

. Defiberation Sugar content Sugar composition
Extraction condition (%) (%)
methods (kg /cm?, min) fiber chip Xylose Glucose

A 10—-15 9:44 7.51 69.8 5.9
Hot water E 17-10 12.15 9.15 84.2 4.2
E 28— 2 12.81 8.84 84.4 4.7
E 28— 8 7.41 4.79 76.2 4.9
A 1015 12.48 8.34 79.2 4.3
E 17-10 15.42 10.15 86.3 4.0
a,
1% NaGH E 28— 2 15.68 8,53 84.7 3.9
E 28— 8 13.08 6.79 77.4 5.1
Methanol A 10—15 7.32 5.87 72.6 4.7
A 10—15 16.42 13.05 81.2 5.4
. 10/
Hot water —1% NaOH E 28— 2 19.69 9.23 79.6 47

A : Asplund fiber, E : exploded fiber
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