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Sammary

The aims of this project were to establish a final technique for preparing pellet feeds for
cattle using extruder from shochu distiller's by-products (SDB) (a mixture of buckwheat
shochu distiller's condensed solubles and its cake (grains), both wet) as the main material of
the pellet feed, together with sub-materials mainly consisting of a mixture of barley bran
with hull and beet pulp, on the basis of the results obtained in the previous study (1996):to
analyze nutrients (proximate components, minerals and vitamins) of the feeds and their
original materials ; and to examine palatability of the pellet feeds. An important ecological
purpose of this project was to recycle the SDB, most of which has so far been dumped in the
ocean, for making feeds.

First, pelleting was investigated using ratios of the main material and sub-materials chiefly
from 60 :40 to 70: 30 and by adjusting the conditions for operating the extruder, and thir-
teen types of pellet feeds were made. As a result, the ratios of the main materials in the
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The pellet feeds

smelled similar to their original materials and were acceptable to cattle. The water activities

pellet feeds could be enhanced by adding beet pulp to sub-materials.

of the pellet feeds were around 0.8 and their preservation states were good.

After examining the palatabilities of nine pellet feeds (enough amounts for examining
were prepared) among thirteen with cattle, the pellet feeds with the ratios of main material
and sub-materials such as 60 : 40 (where sub-material consisted of 70% barley bran and 30%
beet pulp), 70 : 30 and 75 : 25 (where sub-material consisted of 60% barley bran and 40% beet
pulp) showed the best results. The result indicated that even the feeds containing 75% SDB
can be consumed with high palatability.

Proximate analysis of the main material used in the present study revealed that the values
of all components were between the values of shochu distiller’s condensed solubles and its
cake. The pellet feeds containing more than 60% of main material showed higher crude pro-
tein content than those prepared in the previous study. Nitrogen-free extractives were app-
roximately 50%. Calcium contents of the pellet feeds ranged from 0.38 to 0.43% and
phosphorus contents were between 0.59 and 0.66%. These values were almost equal to those
in orchardgrass and italian ryegrass and calcium and phosphorus were well balanced. The
contents of other minerals (Mg, Fe, Na, K, Co, Se, Cu) in the pellet feeds were almost similar
to those in some feed materials usually given to animals without any problems. Vitamins A
and D were less than 100IU/kg. Vitamin E content was almost equal to that of corn (grain)
and vitamin B; was similar to that of sorghum (grain).

On the whole, the pellet feeds, which were prepared for establishing the final technique for
making pellet feed and showed highest palatabilities, seemed excellent feed for cattle with
high protein and highly balanced contents of calcium and phosphorus.

Key words : Shochu distiller’s by-product, Pellet feed, Cattle, Extruder
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Table 1. Composition of ingredients in sub-materials
- for making shochu pellet feeds

Sub- Composition of ingredients (%)
materials  Barley bran® Beet pulp Rolled barley
A 70 30 0
B 70 20 10
C 60 40 0
D 80 20 0
E 60 30 10
F 70 30 0

*Sub-materials from A to E were made with barley
bran with hull, but sub-material F was made with
barley bran with polish.
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Table 2. Ratios of main material and sub-material
for making shochu pellet feeds

Ratios of materials (%)
Main material®

Feeds prepared
prep Sub-material®

No 1 60 40(A)
No. 2 60 40(A)
No 3 70 30(A)
No. 4 57 43(B)
No. 5 57 43(B)
No. 6- 70 30(C)
No. 7 72 28(C)
No. 8 70 30(C)
No. 9 75 25(C)
Na10 70 30(D)
Noll 70 30(A)
Nol2 70 30(E)
Nol3 44 56(F)

*Equal weights of buckwheat shochu distiller’s
solubles and its cake (grains) were mixed and
used as main material.

*Signs in parentheses are kinds of sub-materials
shown in Table 1. ’
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Table 3. Operating conditions of extruder for making pellet feeds.

Supply (kg/h)

Temp. at the zones®

Temp. of Pressure at

Feeds Rotation Curr® VoIt &

prepared ppin  gupr PM ¢p ¢z c¢3 by A (W p?%ft ”ﬁ;ﬂﬁﬂ
No. 1 7.1 4.8 250 85 1564 120 101 11 190 92 4
No. 2 7.1 4.8 300 86 138 120 100 11 210 93 4
No. 3 7.1 3.1 250 85 140 100 82 11 190 75 3
No. 4 7.1 5.4 250 85 145 120 113 11 190 99 3
No. 5 7.1 5.2 250 85 137 110 80 11 190 75 5
No. 6 8.6 3.6 250 85 141 100 7 11 190 70 2
No. 7 8.8 3.5 300 81 134 100 T 10 210 66 2
No. 8 8.6 3.7 300 80 138 89 72 11 210 81 3
No. 9 8.4 2.8 300 80 131 90 69 11 210 77 1
No10 8.4 3.6 300 80 131 90 71 11 210 78 2
Noll 8.4 3.6 300 80 131 90 69 11 210 77 2
Nol12 84 3.6 300 80 133 90 70 11 210 76 2
Nol3 8.4 10.5 300 80 133 100 71 i1 210 81 7

*See Table 2.;

footnote in Table 2.3

: ®Main : Main: materials as explained at the footnote in Table 2.;
4C1, Cylinder 1 (C);C2, Cylinder 2(TC) ;

°Sub : Sub-materials shown at the
C3, Cyhnder 3 (C) ; DH, Dais Holder (C)

¢ Electric current ; ’Voltage ; *Temperature at the outlet of the product Pressure at the oulet of the product



L BRI L v AR (R ' 81

Table 4. Moisture and water activity of the pellet feeds prepared.

Feeds prepared Ratios of materials (%) Moisture Water

Main material®*  Sub-material® (%) activity

No 1 60 40(A) 22.0 0.800
No. 2 60 40(A) 26.44 0.848
No. 3 70 30(A) 32.87 0.831
No 4 57 43(B) 9.68 0.529
No. 5 57 43(B) 10.27 0.574
No. 6 70 30(C) 12.18 0.637
No. 7 72 28(C) 10.95 0.549
No. 8 70 30(C) 21.03 0.843
No. 9 75 25(C) 24.14 0.866
No10 70 30(D) 10.77 0.515
Noll 70 30(A) 21.03 0.843
Nol2 70 30(E) 24.14 0.866
Nol3 44 56(F) 20.99 0.878

*Equal weights of buckwheat shochu distiller's solubles and its cake (grains) were

mixed and used as main material.

"Signs in parentheses are kinds of sub-materials shown in Table 1.

Table 5. Palatability of the pellet feeds by Japanese black cattle®

Ratios of materials (%) Palatability®
Feeds prepared - - . — -
Main material® Sub-material® Original data (%) Evaluation
No 1 60 40(A) 9 Very good
No. 2 60 40(A) - Co=
No. 3 70 30(A) 74 Good
No 4 57 43(B) 79 Good
No 5 57 43(B) — -
No. 6 70 30(C) - —
No. 7 72 28(C) 68 Good
No. 8 70 30(C) 84 Very good
No 9 5 25(C) 84 Very good
No10 70 30(D) 74 Good
No11 70 30(A) 74 Good
No12 70 30(E) 74 Good
Nol3 44 56(F) - -

*Examination was carried out using nineteen Japanese black cattle being reared in
Sumiyoshi Ranch, University Farms, Faculty of Agriculture, Miyazaki University.
Original data means the percentages (%) of the cattle showing palatability to those
showing any interest. Evaluation was expressed by ‘very good’ (80-100% of test cattle
consumed), ‘good’ (50-79% consumed), ‘not good’ (below 49% consumed) and ‘no inter-

’

est’ (no cattle took interest in). ‘—’ shows not tested because of the lack of enough

amount of the feed.

"Equal weights of buckwheat shochu distiller's solubles and its cake (grains) were

mixed and used as main material.

*Signs in parentheses are kinds of sub-materials shown in Table 1.
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Table 6. Proximate components of the main material, sub-materials and the pellet feeds prepared from them (% )

Nitrogen-free

Samples Moisture Crude protein  Ether extract extractives Crude fibbre Crude ash
Main 77.6540.29 10.48 +0.12 0.74+0.08 7.02 2.79+0.14 1.32+0.03
material (46.89) (3.31) (31.41) (12.48) (5.91)
Rolled 12.7840.15 11.19+1.27 1.3340.08 68.52 4.30+0.65 1.88+0.02
barley (12.83) (1.52) (78.56) (4.93) (2.16)
Barley 11.56+0.31 12.52+0.30 6.18+0.12 52.01 12.54+0.87 5.19+0.04
bran (14.16) (6.99) (58.80) (14.16) (5.87)
Beet 11.72+1.16 10.18+0.67 0.75%0.20 50.18 22.40+0.28 4.77+0.62
pulp (11.53) (0.85) (56.85) (25.57) (5.40)
Pellet feed 31.38:0.04 15.92+1.12 1.88+0.12 36.29 10.60+0.07 3.93+0.07
No. 1 (23.20) (2.74) (52.89) (15.44) (5.73)
Pellet feed 15.62+0.65 21.91+0.14 1.7140.23 43.03 12.86-£0.17 4.87+0.10
No. 8 (25.97) (2.08) (50.99) (15.24) (5.77)
Pellet feed 19.73+0.48 22.71+0.06 1.56+0.51 39.48 12.35+0.10 4.17+0.17
No. 9 (28.29) (1.94) (49.18) (15.39) (5.19)
Pellet feed 22.0940.17 20.19+1.30 2.72-£0.12 37.69 11.9740.09 5.34+0.22
No10 (25.91) (3.49) (48.39) (15.36) (6.85)
Pellet feed 24.96+0.43 19.25+0.19 2.54+0.22 38.02 11.27+0.66 3.96+0.01
Noil (25.65) (3.38) (50.67) (15.02) (5.28)

“Values are shown as means of three determinations with standard deviations and values in parentheses are
those in dry matter. Main material consisted of equal weights of buckwheat shochu distiller’s solubles and its

cake (grains). Explanations of the peliet feeds are the same as those shown in Table 2.
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Table 7. Mineral and vitamin contents in the pellet feeds made from buck-
wheat shochu distiller’s solubles and its cake (grains) with sub-
materials®
Minerals and Pellet feeds® Limitation for
vitamins analysed No.9 No10 Noll detection
Calcium (%) 0.43 0.40 0.38 -
Phosphorus (%) 0.66 0.65 0.59 -
Magnesium (%) 0.34 0.30 0.28 -
Iron (ppm) 21 214 222 —
Sodium (%) 0.061 0.046 0.055 -
Potassium (%) 0.83 0.79 0.72 —
Cobalt (ppm) 0.11 0.11 0.10 -
Selenium (ppm) 0.10 0.09 0.10 -
Copper (ppm) 8.88 8.06 7.82 -
Vitamin A (IU/kg) ND ND ND 100
Vitamin D (IU/kg) ND ND ND 100
Vitamin E (ppm) 13.4 10.9 10.5 -
Vitamin Bs (ppm) 4.7 5.0 4.6 -
*These components were analysed by Japan Grain Inspection Association
Kyushu Branch, Fukuoka.
*The pellet feeds are the same as those shown in Table 2.
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