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Abstract

For the purpose of utilizing agricultural waste products for animal feeds, chemical analysis of
some important agricultural wastes in Korea and enzymatic hydrolysis of rice hull were undertaken
and summarized as follows:

1) Rice hull and straws of rice, barley and wheat were analyzed for their proximate principles
and carbohydrate composition.

2) A strain of Aspergillus niger was selected as having the highest productivity of rice hull
decomposing activity among many species of molds. The optimum conditions for the culture on
washed wheat bran were.3 days of culture period, 55% moisture content and neutral pH and one
hour was proper for the extraction of enzymes.

"3) The extent of hydrolysis of xylan and rice hull by a crude enzyme preparation from this strain
was 63% and 7%, respectively, and the optimun pH for its activity was 4.0 and 4.5, respectively.

4) Enzymatic hydrolysis of rice hull was generally suppressed by gamma-ray irradiation (0.5~5
Mrad, 'in dry state), but the effect was less by irradiation in wet state.
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Table 1. Proximate composition of some agricultural waste products (%)

Waste product

Moisture | Ash
Rice hull e | 105 |
Rice straw [ 10.85 ! 10.76 l
Barley straw pomw1 | 708 |
Wheat straw o 11.30 5.8 |

olelAl BE w9} ol Selviel BREBEHS KF
o] 5~14%, HEERol 0.7~2.2%, HWEHEe 2.6~
4.4%R =10, B@M 30~36%, A EBZEYo)
38~46% =l At sl A HBHS THEE
EERYE T 72~78% v H& Aoz o dael

Crude fat | Crude proteini Crude fiber ’ N-free extract

0.72 | 2.63 | 35.74 4’ 37.84
2.15 } 4.38 30.44 | 41.42
2.21 | 3.94 33.44 42.21
212 | 2.63 |  31.96 46.13
A% Rz ol Aol BREBBEWHIEHY
FAlEel == g9lv}.
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Table 2. Composition of nitrogen-free extract in some agricultural waste products (%)

N - di_:_ - N .
Waste product N-free extract | Reducing sugars) gg;rr: newng Starch ; Balance®
Rice hull 37.84 | 0.28 1 0.9 1.35 35.26
Rice straw 41.42 1.48 { 1.70 1.08 , 37.16
Barley straw 42.21 0.75 | 185 18 | 8.8
Wheat straw 46.13 0.70 } 1.40 1.82 | 42.21

* Balance = N-free extract — (reducing sugars -+ non-reducing sugars -+ starch)
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Table 3. Composition of crude fiber in some
agricultural waste products (%)

ggfittfct f(li{)g;ie la-Ce]lulose!ﬁ-Cellulose r-Cellulose
Rice hull 35.74  35.04  0.28  0.42
Rice straw | 30.44]  26.34 0.4  3.64
Barley straw | 33.44;  31.34 0.32 1.78
Wheat straw | 31.96) 20.26  0.39  2.3]

T8 HBES SEET 234 E 20 Table 3044
s} 7ol a-cellulosest o) B2-0] 2 hemicellulose® FHik
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BESH] KA ARE oA 13§ Table 49 2
o},

Table 4. Carbohydrate composition of some
agricultural waste products (%)

E | Sugars | “Hemicellulose”
Waste product /«-Cellulose| & S S
starch 6)) an

1
Rice hull {

3504 | 258 | 35260 35.9
Rice straw 26.34 . 4.26 . 37.16 41.26
Barley straw | 31.34 | 3.39 | 28.83 40.93
Wheat straw 29.26 | 3.92 42.23] 44.93

(1) = N-free extract — (sugars + starch)
an = Q) + p-cellulose + r-cellulose
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Table 5. Xylanase and rice hull decomposing
activity of some selected molds

ActivityCunits/g medium)

Microorganism | enzyme

2 days|3 days{4 days{ﬁ days

Aspergillus Xylanase | 184 | 192 | 187 | 184
niger RHDA 6 9 | 7 7
Aspergillus Xylanase | 162 | 180 | 172 | 158
5p. RHDA - =1 5| 77
Penicillium Xylanase 70 | 10 ! 108 | 120
expanstum RHDA - — % - 2
Penicillium Xylanase | 100 | 172} 153] 120
notatum RHDA — - ’ 1 3
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Fig. 1. Effect of the amount of water added to
washed wheat bran on the production of
xylanase and rice hull decomposing enzy-
mes from Aspergillus niger
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Fig. 2. Effect of pH of water added to washed
wheat bran on the production of xylanase
and rice hull decomposing enzymes from
Aspergillus niger
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Table 6. Effect of additional carbon source on the
production of xylanase and rice hull
decomposing enzymes from washed
wheat bran by Aspergillus niger
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Table 7. Effect of additional nitrogen source on
the production of xylanase and rice hull
decomposing enzymes from washed wheat
bran by Aspergillus niger

Relative activity

Nitroge n source -—

Xylanase RHDA
Control 100 ! 160
Peptone 166 1 233
Yeast extract 106 183
NaNO; 100 142
NaNO; 102 160
NH,Cl 106 40
(NH()2CO; 97 117
NHNO; 106 150
(NH),S0, 100 | 50
(NH;),CO 95 156

Relative activity
Carbon source — B
Xylanase RHDA

Control L 100 100
Xylose 83 60
Glucose 85 20
Galactose 96 100
Sucrose 91 30
Soluble starch 83 80
Rice hull powder 92 78
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Fig.3. Effect of extraction time on the xylanase
and rice hull decomposing enzymes from
solid culture of Aspergillus niger
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‘Table §. Preparation of crude enzymes from solid
culture of Aspergillus niger

u] Initial  |Ammonium’ After -

| extract Isulfate ppt.! dialysis _
Volume (ml) 83 | 92 167
Protein {mg/ml) ) 6.5 42.4; 16.8
Xylanase {units/mi) 7,360 | 43,400 | 22,100

RHDA (units/ml) . 71 , 287 | 205
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T},
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Fig. 4. PH-activity curve of xylanase and rice
hull decomposing activity from Aspergillus
niger (pH 2.5~3.5:0.05M glycine-HC]
buffer; pH 4~5: 0.05 M acetate buffer; pH
6~8 : 0.05 M phosphate buffer)
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Table 9. Formation of reducing power and acid-
hydrolysis of rice hull after gamma-
irradiation

Formation of

 Hydrolyzability by

Dose irradiated reducing power | 1 N H,S0,(mg
(Mrad) (mg xylose equi- | xylose equivalent/g

! valent/g material)] material)
; dry state wet state dry state

0 19.8  19.8 | 204

0.5 19.8 242 | 182

1.0 19.8 27.5 195

2.0 22.0 31.9 199

5.0 26.4 35.2 224
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Fig. 9. Enzymatic hydrolysis of xylan irradiated
with gamma-ray
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