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The aims of this project were to prepare pellet feeds for cattle using extruder from
shochu distiller’s by-products (SDB) (buckwheat shochu distiller’s condensed solubles and its
cake (grains), both wet) as the main ingredients of the diet, together with other materials
such as wheat bran with flour, barley bran with hull, beet pulp, rolled barley, corn cob or
zanpan (residues of school lunches); to analyze nutrients (proximate components) of the
feeds and their original materials; and to examine palatability of the pellet feeds. An im-
portant 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 man ingredients and other ingredients
from 30 : 70 to T4 : 26, respectively, and by adjusting the conditions for operating the ex-
truder. Corn cobs were not suitable for preparing the pellet feeds with SDB, because it
blocked the extruder machine. The pellet feeds smelled similar to their original materials
and were acceptable to cattle. The water activities of the pellet feeds were around 0.8 and
their preservation states were good. Determination after leaving the feeds in the air for 80
days revealed that there were no changes in moisture and water activities and no molds
were found only in one case of 18 feeds prepared.

After examining the palatabilities of all pellet feeds with cattle, shochu distiller’'s cake
plus beet pulp (62 : 38) and shochu distiller’s cake plus barley bran with flour (35 : 65 and
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40 : 60) showed the best results. Shochu distiller’s solubles plus beet pulp or rolled barley
also showed good results. However, the cattle rejected the pellet feed with zanpan.

Of the proximate components of the pellet feeds, the crude protein content of SDB was
higher than that of other ingedients reflecting the important feature of the SDB. Nitrogen-
free extractives, which were low in SDB, were high in pellet feeds. For example, the crude
protein in the pellet feed consisting of shochu distiller's cake plus barley bran with hull
(40 : 60) (CBB2 ), which with cattle showed the best palatability, was 18.1% in dry matter
and was about 4% higher than that of barley bran with hull. This value was almost equiva-
lent to that of alfalfa hay. Nitrogen-free extractives of the feed were 53.8% and thus about
15% higher than that of alfalfa hay. As a whole, the pellet feeds prepared with SDB and
materials such as barley bran and beet pulp contained adequate amounts of crude protein,

nitrogen-free extractives and crude fibre and seemed adequate for cattle.
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Tablel. Mixing ratios of shochu distiller’s by-product as main materials and sub-materials such as
wheat bran and others for preparing pellet feeds for cattle by extruder.

Names of feeds Main materials® + Mixing ratios of Remarks
prepared® sub-materials® both materials (%)

SWBI1 S+WB 30:70

SBBI1 S+BB 34 : 66

SBB2 S+BB 39:61

SBB3 S+BB 51 :49

SBP1 S+BP 40 : 60

SBP2 S+BP 45 : 55 Dried again

SBP3 S+BP 55 : 45 Dried again

SRB1 S+RB 30:70

SRB2 S+RB 35 .65

SRB3 S+RB 40 : 60

SZP S+7Zp 35:65

CBP1 C+BP 62 : 38 Dried again

CBP2 C+BP 74 - 26 Dried again
\ CRBI1 C+RB 45 : 55

CRB2 C+RB 50 : 50

CBB1 C+BB 35:65

CBB2 C+BB 40 : 60

CBB3 C+BB 5050

a Abbreviations of the names of the feeds are the same as those described below.

b Main materials : S, buckwheat shochu distiller’s solubles (moisture, 75%) which is a
concentrated liquid phase after treatment with a decanter; C, buckwheat shochu distiller’s
cake (grains)(moisture, 80%) which is a solid phase after treatment with a decanter.

¢Sub-materials : WB, Wheat bran with flour; BB, Barley bran with hull; BP, Beet pulp;
RB, Rolled barley; ZP, Zanpan (residue of school lunchg

Table 2. Operating conditions of extruder for making pellet feeds.

& f
Feeds Supply(kg/h) | Rotation| Temp. at the zones® Curr® | Volt gﬁéﬁ%ct‘gf glgessg{fetaht
prepared” |vr s T sy | "™ Gilc2 [C3 [DH| (A) | (V) (C) (ke cii)
SWB1 4.4 10.4 180 80| 148 | 110 91 14 120 98 7-8
SBB1 3.2 6.3 180 81| 152 | 151 | 109 12 170 117 9
SBB2 4.1 6.3 180 78 | 149 149 | 112 12 170 121 12
SBB3 6.5 6.3 180 80| 140 | 140 | 107 12 170 116 7
SBP1 5.6 8.5 250 80| 129 94| 112 14 190 109 24
SBP2 7.1 8.5 250 80 | 129 88 | 104 13 190 98 39
SBP3 104 8.5 250 81| 136 | 120 97 11 190 89 19
SRB1 3 7.3 250 80| 142 | 130 | 114 11 190 113 10
SRB2 3.9 7.3 250 81| 146 | 131 | 117 11 190 117 13
SRB3 4.8 7.3 250 80| 151 | 129 | 112 11 190 120 16
SZP 3.6 10.6 250 80 | 149 | 130 | 110 11 190 116 9
CBP1 6.2 3.7 100 80 | 127 | 104 86 13 130 91 25
CBP?2 6.2 2.1 100 79 | 127 99 84| 13.5 130 92 11
CRB1 6.3 7.4 240 80| 154 | 120 | 102 11 190 109 9
CRB2 7.6 7.4 250 80| 150 | 121 | 110 11 190 113 7
CBB1 4.2 7.5 260 81| 154 | 119 | 107 11 190 114 11
CBB2 5.2 7.5 260 82| 154 | 120 99 11 190 107 9
CBB3 7.4 7.5 300 80| 153 | 121 | 100 11 210 107 4

“See Tablel .

®*Main: Main materials such as buckwheat shochu distiller’s solubles (moisture, 75%) and buckwheat
shochu distiller’s cake (grains) (moisture, 80%) as explained at the footnote in Tablel.

©Sub: Sub-materials shown at the footnote in Tablel .

¢C1, Cylinder1l (T); C2, Cylinder2(C); C3, Cylinder3 (C); DH, Dais Holder (C)

¢ Electric current

fVoltage

¢ Temperature at the outlet of the product

" Pressure at the outlet of the product
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Table3. Moisture and water activity of the pellet feeds prepared.

Names of feeds Main materials® + Mixing ratios Moisture® Water
prepared® sub-materials® of both materials(%) (%) activity®
SWB1 S+WB 30:170 21.2(19.8) 0.812(0.778)
SBB1 S+BB 34 : 66 15.7(14.4) | 0.725(0.710)
SBB2 S+BB 39:61 18.9(18.3) 0.762(0.745)
SBB3 S+BB 51:49 25.2(24.0 0.847(0.818)

\ SBP1 S+BP 40 : 60 22.0 0.800
SBP2 S+BP 45 : 55 26.4 0.848
SBP3 S+BP b5 : 45 32.9 0.831
SRB1 S+RB 30:170 9.7 0.529
SRB2 S+RB 35:65 10.3 0.574
SRB3 S+RB 40 : 60 12.2 0.637
SZzp S+7Zp 35:65 11.0 0.549
CBP1 C+BP 62 : 38 21.0 0.843
CBP2 C+BP 74 : 26 24.1 0.866
CRB1 C+RB 45 : 55 10.8 0.515
CRB2 C+RB 50 : 50 10.4 0.729
CBB1 C+BB 35 : 65 11.4 0.621
CBB2 C+BB 40 : 60 10.3 0.546
CBB3 | C+BB 50 : 50 13.8 0.577 |

***Abbreviations are the same as those described in Tablel . )
‘Values in parentheses are those determined again after leaving the feeds in the air for 80 days.
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Table4. Proximate components of the main materials, sub-materials such as wheat bran and barley
bran with hull and the pellet feeds from them (%)".

Samples® Moisture Crude protein Crude fat Nitrogen-free | Crude fibre Crude ash
. extractives
S 74.98+0.44 14.01+0.11 0.51+0.13 7.22 1.06£0.10 2.22%0.13
(56.0) (2.1) (28.8) (4.2) (8.9)
C 81.51£0.58 6.84+0.36 0.97£0.14 5.58 4.49£0.58 0.61x0.09
(37.0) (5.2) (30.2) (24.3) (3.3)
WB 11.96+0.14 15.01+0.38 4.67£0.15 57.52 6.58£0.06 4.261+0.10
(17.1) (5.3) (65.3) (7.5) (4.8)
BB 11.56+0.31 12.52+0.30 6.18+0.12 52.01 12.54+0.87 5.1940.04
(14.2) (7.0) (58.8) (14.2) (5.8)
SWBI 18.40+0.39 18.58+0.68 2.30+0.03 46.57 9.81+0.40 4.34+0.30
(22.7) (3.3) (57.0) (11.8) (5.2)
SBB] 15.17+0.05 15.67+0.29 2.76+0.14 48.92 12.20£0.71 5.28+0.20
(18.5) (3.3) (57.6) (14.4) (6.2)
SBRB2 16.70=0.13 15.77+1.08 1.54+0.27 47.98 12.82%+0.40 5.19+0.08
(18.9) (1.8) (57.7) (15.4) (6.2)
SBR3 21.96+0.18 16.68+0.24 2.36+0.14 37.25 16.58x0.73 5.17+0.11
(21.4) (8.0) (47.7) (21.3) (6.6)

*Values are shown as means of three determinations with standard deviations and those in parentheses

are those in dry matter.

*Abbreviations are the same as those shown in Tablel.

BHETAYOBESMER, FITERMEY L.
KEXHOBRSHEE, THEESEWHIHL, TOHE
PR Y I LA, ARICHV L0, M
N EDNFEME LD ARE %bEL, T, M
BHEASY 9 % b IKA - 72,

R, BB E LT EET7ATBIUVREX %
FHLAEBEORLV v MIBOEY Y ) OB IO
TEBET L. BWHEEE7ACIZLBRL y M
(SWB1) &, B—I2Hy 2 ENEE 7 A< HIK
EDB56%EL BT BIETHL, I,
BB OM Y VX HEREDH6% EFEL BN
EllEBEEZLND. SWBIO W HESEFEYIX8.3
IR L7z2AS, #NTHET%%HMEFFL Tz, MR
oW, BRI % KL, Bk —Fid
4.5%THo7:. BIEENE, BHET7ATIE66%THo
72h, KEXHIIHI25% LB 72, KERX T *E
Bk & Lzl R L oLy FERTIR, KK, KE
A OB 2% BEDETH o 7255, SBB3 7317
1, KEXHOEEMEZOHD ST, &L SHEi
AEWEIZZ 72, Thid, SHoR)ELELTD
F#THo7-0T, fEEERO EZRIFEEOREIZH
YD o 7-00 b Htk v,

F/, BIERELTE- VT, KE (EXRY),
WABRHK, 2L THEREXAREHLCAMELAX
Ly MEAEOBSETable 5 (R Lz, <Ly b EFE
DMLY 7 BERERIE, wThb, &) TR
FEL D RE%7 v FLTwAE, F72, FERICHE
WP e WIEEERDE, BEREOREICID LY

MARTELRY Ty SLTWS, 2R, BLA
G AR R LK —F + K& X4 (CBB2)
(40 : 60) DM F X7 HiZ, ¥WDH72 0 #18.1% T,
BEROREZER A LD SHA%ET Y (BEBOXHIZ,
SHFVIZRER A, By o B RIIR SR
TWwAE (83%)Y XY HE), TVI7 V7 7
G L7 WEEZEEYIE, 53.8%TTILT 7L
TTRHELIDBIS%DEL kol EELELT, XLy
MEARHE TR ERIEBOREICL D, My Do H
THEESFYR MY EEICEA, TRHOFER L
LT#HLTWALEER BN,

3. AR LUALEIC L BHMENL Y MEROBEF
B

AR ORI HRBRERAR * Fig. 112, 7,
RERHE R % Table 6 1Z/R L7z, Table6 9 %, SWB
1758BB3 T 4 MY, 19968 HTH»S 9
HECIRAMEL, 9H 2 BiciT- MR R T
b5, CORBRTIE, 3EEOFTLHBRI& L7z, B
BRI E BE 7 A<D x Ly MAF (SWB1)
OFEFHIZ VTR OAETE Very good (B) Thot.
O RVEF R ORI, BIREICLIVRELY, FIL
TGood (RRH) Tho7d, MIIREELIONT.
RRROERIE, FLIZBEFR CAMRBE S, RE
BH7=OT, WEOREBIIH -1z Bbhi.

SBP 1 2°5CBB3 FCol14fEIE, 1996411H11H
PH14B FTORICRIEL . OB EAERIZ12
BL2HIZAT o 7228, BEIFMIZ L K oz, THIEF



Iy AMV—F =X BEEEHNL Y FEE (BH) OBEICET 5758

ol

Table5. Proximate components of the pellet feeds prepared from the main materials and sub-materials
_ such as beet pulp, rolled barley, bran with hull and zanpan (residue of school lunch) (% )"
ed_barley , ,

Samples® Moasture Crude protein = Ether extract | Nitrogen-free | Crude fibre Crude ash |
- [ | | extractives | | |
14.33+0.14 1.20%0.04 40.36 |  22.00+0.06 3.71+0.06
SEP 18:4050.20 | (17.56) (1.47) (49.48) | (26.96) | (4.55) |
16.07+0.38 1.0420.01 37.03 | 18.41%+0.73 3.23+0.08

| bk 23.98£0.19 | "M(o1 14 (1.37)L (48.71) | (24.92) | T {4.56) |
16.85+0.20 1.33+0.04 3023 | 16.09+0.48 3.99+0.17

A R i (24.60) " (1.94) | (44.14) (2350) | (5.82)
16.4320.17 0.680.04 62.38 7.23+0.26 2.54+0.05

SRBI 10.7420.30 (18.40) | (0.76) | (69.88) |  (8.10) (2.86)
16.76+0.48 0.9740.03 59.59 9.05+0.22 2.53+0.03

| SRBZ i (18.85) | (1.09) | (67.02) | (10.18) (2.86)
17.27+0.02 1.2540.08 55.84 8.95:£0.77 4.02+0.35

SRB3 | 1267013 | "(qg7g) | (1.43) (63.94) (10.95) | (4.60)
19.39+0.50 9.34£0.29 56.81 6.14£0.60 2.95+0.06

= 12.37+0.16 | (92.19) (2.67) (64.83) | (7.00) | (3.38)
13.97£0.20 2.07+0.11 39.73 | 24.73+0.45 2.920.06

UBFL s (16.75) (248) | (47.62) (29.65) | (3.50)
16.45+0.35 2.99+0.21 | 32.62.| 24.70+148 2.92+0.03

| SEPe WEaEDa (20.64) (3.75) | 0.94) | " (3L.60) | T (3.67)
15.06+0.31 1.53+0.10 53.88 | 16.98+0.29 2.02£0.02

GhBL | Mo=els| ™ R | (171 | (60.22) | (18.99) (2.95)
15.6720.11 1.4340.05 54.52 |  13.89+0.84 1.93+0.02

CREE || Sesizia "(17.92) (1.63) (6235 | (15.88) (2.82)
15.31£0.44 3.49£0.07 4452 | 20.52+1.09 5.97:£0.28

G i (17.05) | (3.88) (4957 | T T(%2.84) (6.66)
16.17+0.21 3.19+0.11 4814 | 16.98+1.33 4.96:£0.05

Shba | 10.96+0.14 | ™15 gg) (3571 | (53.83) | (18.99) (5.53)
15.42%0.56 3.53+0.53 | 4775 | 16.86+0.17 4.93:£0.04

cEBs I eI (17.43) | (3.99) | (53.95) | (19.05) (5.58)

*Values are shown as means of three determinations with standard deviations and those in parentheses
are those in dry matter.
® Abbreviations are the same as those shown in Tablel .

Fig. 1. Scenes of the examination of palatability of the pellet feeds prepared from buckwheat shochu dis

tiller’s by-products and some materials as cereal grain by-products by extruder using dairy

and beef (right) cattle in Sumiyoshi Ranch, Miyazaki University.

(left)



NEFFR R - Rl

NG - BLFHERE - AR TR - R -

92 EHIMEE - FIksE - #L_-F5% - HHERE - B &=

% 3 BFLAREICEM L 72720, F0%  HSfgIkEEIZdH -
rbnEEZLN, £2T, BE, BERCEBLE
T LizL7. Table6 iR LRI, 19974 1 A
UBIATo - SRR OB R TH L. T &idH
EEFEROBEN S, SBEENTE 2D 27:0T,
BENEOATITo/2. 72, COROREKIL, B#
SREALERLIZ. ZOKR, BAKr—F+1¥— kst
V7 (62:38) (CBP1) (Fig2, &), BAKTr—*+
KFzEXH (85:65) (CBB1), Biksr—F+KEX7H

(35:65) (CBB2) (Fig. 2, ) »a&bHTHRIFR
R a R Lz, 70, BT —F+E -t
(CBP2) BIUBKIr—*%+K%Zx%7 (CBB3) %
) BEFT, 612, BMEE+Y— MYV (SBP
2), BfEw+KE (E~>) (SPB1,SPB2,SPB3),
Biksr —F+ K% (E~<>) (CPB1,CPB2) b BAf
BERERLA, L, SIPT bbb +HE
BEUIZIE, EDFELE o BELERS Do, 2
S OB RERIC AV IcF OBBESLEBUI TRV C

Table 6 . Examination of palatability of the pellet fgeds by cattle®.

Names of feeds [Main materials® +|{ Mixing rations F, * ' Holstein Japanese
prepared” sub-materials® of materials (%) ' black cattle
7 SWBI1 S+WB 30 : 70 Very good Very good Very good
SBB1 S+BB 34 : 66 - Very good |  Very good
L SBB2 S+BB 39:61 Very good Very good - - |
SBB3 S+BB | 5l : 49 Good |  Very good Very good
SBP1 BEBP 40 : 60 - - Good
SBP2 S+BP 45 : 55 - - o Good |
SBP3 S+BP | 55 : 45 - - Not good
SRB1 S+RB . 30:70 i - - Good
SRB2 , S+RB 35 : 65 | - - Good
SRB3 S+RB 40 : 60 1 i - - Good
SZP S4ZP ~35:65 No 1interest - | No interest
CBP1 C+BP 62 : 38 | - - Very good
. CBP2 C+BP 74 : 26 H - - Good
CRBI C+RB 45 : 55 | - - Good
CRB2 - C+RB L 50 : 50 - - Good
. CBBI C+BB 35 : 65 B I - Very good |
. _CBB2 C+BB 40 : 60 . -1 - Very good
CBB3 C+BB 50:60 | - - Good |

*Examination was carried out using cattle being reared in Sumiyoshi Ranch, University Farms, Faculty

of Agriculture, Miyazaki University. Evaluation was expressed by 'very

ood’ (80-100% of test cattle

consumed), 'good’ (50-79% consumed), 'not good’ (below 49% consumed) and 'no interest’ (no cattle
took interest in),., shows not tested.
**Abbreviations are the same as those described as footnote** in Tablel .
°F 1 : Japanese Black Cattle x Holstein (steers).

Fig, 2 .

The pellet feeds (CBP1, left and CBB2, right: see Table1) which were consumed with highest
palatability by beef cattle.
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