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Effect of Pellet Feed Prepared from Shochu Distiller’s
By-product on Growth and Meat Quality of
Beef Cattle (Preliminary Experiment)

Ryoji O~nopera*, Nobumi Hasecawa-+, Tsuyoshi Fusisairo+++*, AKira INazawa*-,
Kenji Komatanr’, Toshiro Morisuira -+, Michio Mucuruma=**-+,
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Sammary

The aims of this project were to establish a technique for preparing pellet feeds for cattle
using shochu distiller’s by-products and to evaluate the product as a feedstuff for beef cattle.
Pellets were made by extrusion using a mixture of buckwheat, shochu distiller's condensed
solubles and its cake (both wet) as the main materials, together with smaller amounts of
barley bran and beet pulp.

Three pellet feeds among the thirteen prepared showed good palatability, had high protein
contents and normal levels of minerals. Very little amounts of vitamins A and D were de-
tected, while vitamins E and B¢ were present at almost the same concentration as in corn
and grain sorghum, respectively.

Six Japanese black cattle, three animals each in control and experimental groups, received
for 16 months a commercial formula feed (Miyazaki Shimofuri Tokugo) as a control diet and
a formula feed replacing 15 % of the dry matter of the 'Miyazaki Shimofuri Tokugo’
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with the pellet feed as an experimental diet.
els of TDN and CP as those of the control diet.

The experimental diet contained the same lev-

No differences in body weight gains or feed

conversion were detected for the first 10 months; thereafter, up to more than 27 months after

birth, animals supplied with experimental diets showed higher daily gains and lower feed

conversion (higher feed efficiency) than those observed in control animals. However, there

have been almost no differences in meat quality between the control and the experimental

cattle as a whole, although « -tocopherol content in rib eye of the experimental cattle was

higher than that of the control. Total lipid content in of the control animal was higher than

that of the experimental animal.

Key words : Shochu distiller’s by-product, Pellet feed, Japanese black cattle, Feeding experi-

ment, Meat quality,
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Table 1. Profiles of castrated Japanese black cattle used for feeding experiment
with shochu distiller’s by-product (SDB)

i imale ' Date of birth ot BOLY REEIC

825 7/Nov/1996 13 329
Control diet 828 27/Nov/1996 12 296
902 16/Jan/1997 10 222

Average - 11.6 282.3
824 5/Nov/1996 13 296
Experimental 829 8/Dec/1996 12 298
diet with SDB 901 9/Jan/1997 10 240

Average — 11.6 278.0
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Table 2. Proximate components of the main material, sub-materials and the pellet feeds prepared from

the both materials (9% )

Samples Moisture Crude protein Ether extract Nitrogeq-free C.rude Crude ash
extractives fibre

Main 77 65+0.99 10.48+0.12 0.74+0.08 7.02 2.79+0.14 1.32+0.03
material ROt (46.89) (3.31) (31.41) (12.48) (5.91)
Barley 11.564-0.31 12.52+0.30 6.18+0.12 52.01 12.54+£0.87 5.1920.04
bran e (14.16) (6.99) (58.80) (14.186) (5.87)
Beet 1794116 10.18+0.67 0.75+0.20 50.18 22.40+0.28 4.77+0.62
pulp e (11.53) (0.85) (56.85) (25.37) (5.40)

b 18.95+0.50 2.50%0.12 40.35 14.70£0.99 4.9440.03
Pellet feed”  18.560.69 (23.27) (3.07) (49.54) (18.05) (6.07)

“*Values are shown as means of three determinations with standard deviations and those in parenthe-

ses are those in dry matter. Main material is

consisted of equal weights of buckwheat shochu dis-

tiller’s solubles and its cake (grains). Sub-materials used were barley bran and beet pulp.

"Pellet feed was prepared from main material

and sub-material(60 : 40), where the sub-material is

consisted of barley bran and beet pulp (60 :40).
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Table 3. Putative ingredients of a concentrate feed ‘Miyvazaki Shimofuri Tokugo' used as a control diet and their
proximate components, TDN and some mineral composition®

Ingredients Com{’(;(’f)“ion DM CP EE NFE CF CA TDN Ca P Mg K
Corn 30 9595 264 117 2121 057 036 23.97 0008 0.080 0.031 0.099
Barley 25 2205 265 053 17.20 1.0 058 1853 0015 0.084 0.033 0.101
Rye 13 1141 142 022 931 025 022 98 0002 0033 0010 0.05
Wheat Bran* 20 1740 308 082 1068 182 100 1258 0023 0.191 0087 0.233
Soy Bean Meal 10 883 461 013 294 05 059 7.66 0.029 0.062 0032 0.212

0 0 0 0 0 0 0 0 0 0 0 0
Molasses 1 0.73 003 001 061 0 008 061 0009 0001 0.003 0.023
Ca carbonate 0.95 0.95 0 0 0 0 0.95 0 0.366 0 0.003 0.001
NaCl 0.05 0.05 0 0 0 0 0.05 0 0 0 0 0
As-fed-basis 100 — 1443 287 61.95 430 3.82 73.21 0452 0.451 0.200 0.724
DM basis - 87.37 1651 329 70.90 492 438 83.79 0518 0517 0229 0.828

*A commercial formula feed (Miyazaki Shimofuri Tokugo) was used as a control diet. The feed was formulated
with 68 % of cereals, 20 % of bran, 10 % of oil meal and 2 % of others (molasses, calsium carbonate, salt) so as
to contain more than 13.0 % CP, 73.5% TDN, 1.5 % EE and 0.20 % each of Ca and P, and less than 10.0 % each
of CF and CA. Any informations concerning actual ingradeients and their composition were not given. Thus the
ingredients shown in this Table are all putative. Values of proximate components, TDN and mineral composition
are expressed as % in DM.

Abbreviations are as follows: TDN, total digestible nutrients; SDBPF, shochu distiller's by-bproduct pellet feed;
DM, dry matter; CP, crude protein; EE, ether extracts; NFE, nitrogen-free extractives; CF, crude fibre; CA, crude
ash.
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Table 4. Ingredients of a formula feed used as an experimental diet and their proximate components, TDN and
some mineral composition®

Ingredients Com(p;(’jiﬁon DM CP EE NFE CF CA TDN Ca P Mg K
Corn 30 9595 2.64 117 21.21 057 036 2397 0.008 0080 0031 0.099
Barley 18 1588 191 038 1238 079 041 1334 0011 0060 0024 0.073
Rye 13 1141 142 022 931 025 022 987 0002 0033 0010 0.05
Wheat Bran® 15 13.05 231 062 801 1.37 075 944 0017 0144 0065 0.175
Soy Bean Meal 7 618 323 009 206 039 041 536 002 0043 0022 0.148
SDPF 15 13.20 302 057 679 203 079 877 0.057 0084 0045 0.110
Molasses 1 0.73 003 001 06l 0 008 061 0009 000 0003 0.023
Ca carbonate 0.95 0.95 0 0 0 0 0.94 0 0.366 0 0.003 0.001
NaCl 0.05 0.05 0 0 0 0 005 0 0 0 0 0
As-fed-basis 100 ~ 1455 3.05 60.37 539 403 7135 0491 0446 0.204 0.683
DM basis - 8739 16.65 3.49 69.07 6.17 461 8164 0561 0510 0234 0.782

*A formula feed replacing 15 % of the dry matter of the putative components (ingredients) of ‘Miyazaki
Shimofuri Tokugo' shown in Table 3 with the shochu distiller’s pellet feed was used as an experimental diet.
Values of proximate components, TDN and mineral composition are expressed as % in DM.

Abbreviations are the same as those shown in Table 3.

®Wheat bran with flour (flour recovery rate 60 %)

Table 5. Concentrated feed intake by Japanese black cattle in the feeding experiment®

Control diet (kg) Experimental diet (kg)
Experimental period Average total Average Average total Average
intake,head intake/head/day intake,”head intake/head/day

(1) 22/12/97-12/1/98 (21 days) 52.5 2.50 92.5 2.50
(2) 12/1/98-9/2/98 (28 days) 79.0 2.82 79.0 2.82
(3) 9/2/98-9/3/98 (28 days) 94.5 3.38 94.5 3.38
(1) 9/3/98-15/4/98 (37 days) 209.5 5.66 209.5 5.66
{5) 15/4/98-6/5/98 (21 days) 139.5 6.64 139.5 6.64
(6) 6/5/98-9/6/98 (34 days) 236.0 6.94 234.5 6.90
(7) 9/6/98-17/7/98 (38 days) 265.9 7.00 265.6 6.99
(8) 17/7/98-21/8/98 (35 days) 259.9 7.43 271.0 7.74
(9) 21/8/98-24/9/98 (34 days) 289.9 8.53 289.1 8.50
(10) 24/9/98-19/10/98 (25 days) 204.1 8.16 200.8 8.03
(11 19/10/98-22/11/98 (34 days) 286.4 8.42 283.0 8.32
(12 22/11/98-22/12/98 (30 days) 262.0 8.73 262.6 8.75
13 22/12/98-12/1/99 (21 days) 1563.3 7.30 159.6 7.60
(14) 12/1/99-15/2/99 (34 days) 274.5 8.07 277.7 8.17
15 15/2/99-8/3/99 (21 days) 167.6 7.98 167.8 7.99
(16 8/3/99-14/4/99 (37 days) 286.6 7.75 287.7 7.78
(Total) 22/12/97-14/4/99 (478 days) 3,261.2 6.82 3,2714.4 6.85

*A commercial formula feed (Miyazaki Shimofuri Tokugo) was used as a control diet and a formula feed replac-
ing 15 % of the dry matter of the Miyazaki Shimofuri Tokugo with the shochu distiller's pellet feed was used
as an experimental diet.
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Table 6-1. Body weights, daily gains and feed conversions of Japanese black cattle fed a control and an experi-

mental diets (1)®

Cattle in a control group

Cattle in an experimental group

Experimental period a Items Of .
etermination 825 828 902  Means 824 829 901  Means
(1) 22/12/97- BW (kg) (12/1/98) 353 312 247 3040 317 322 261  300.0
12/1/98 (2ldays)  po o iday) 114 07 119 103  1.00 114 100  1.05
FC (kg/kg) - - — 243 - - - 2.3
(2) 12/1/98- BW (kg) (9/2/98) 366 346 264 3253 342 343 282 322.3
9/2/98 (284ays) 1 (1g/day) 046 121 061 076 08 075 075  0.80
FC (kg/kg) - - - amn - - ~ 353
(3 9/2/98- BW (kg) (9/3/98) 384 356 207 3457 371 366 203 343.3
9/3/98 (28days) DG (kg/day) 064 036 118 073 1.04 082 0.9 0.75
FC (kg/kg) - — - 4.63 - - - 451
(4) 9/3/98- BW (kg) (15/4/98) 407 385 327 3730 407 393 322 3740
15/4/98 (37days) 1 (yg/day) 062 078 08 074 097 073 078 083
FC (kg/kg) - - — 765 - - — 682
(5) 15/4/98- BW (kg) (6/5/98) 433 404 354 397.0 441 424 350  405.0
6/6/98 (21days)  p iy o day) 124 090 129 104 162 148 133 148
FC (kg/kg) - - - 582 - - ~ 449
(6) 6/5/98- BW (kg) (9/6/98) 453 422 376 A17.0 462 440 371 4243
9/6/98 (34days)  peyoiday) 059 053 065 059 062 047 062 057
FC (kg/kg) - - - - - ~ 121
(7 9/6/98- BW (kg) (17/7/98) AT 452 447 4587 496 460 402 450.7
17/1/98 (38days) b (kg /day) 063 079 187 110 08 053 08 075
FC (kg/kg) - - ~ 63 - - — 9.3
(8) 17/7/98- BW (kg) (21/8/98) 510 485 451 4820 516 512 437  488.3
21/8/98 (3bdays)  pe (o sday) 094 094 011 067 057 149 100  1.02
FC (kg/kg) - - T R - - 759

“ A commercial formula feed (Miyazaki Shimofuri Tokugo) was used as a control diet and a formula feed replac-
ing 15 % of the dry matter of the Miyazaki Shimofuri Tokugo with the shochu distiller's pellet feed was used
as an experimental diet.

"BW, body weight; DG, daily gain;FC, feed conversion;and the values in the parentheses in BW show the dates

of determination.
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Table 6-2. Body weights, daily gains and feed converswns of Japanese black cattle fed a control and an experi-
mental diets (2)°

Cattle in a control group

Cattle in an experimental group

Experimental period detletrilrﬁ?laotgonb 8% a8 002 M )
eans 824 829 901 Means
(9) 21/8/98- BW (kg) (24/9/98) 551 511 485 5157 546 549 467 520.7
24/9/98 (34days) (o rday) 121 076 1.0 099 08 109 08 095
FC (kg/kg) ~ ~ - 8.62 - - - 8.95
100 24,/9/98- BW (kg) (19/10/98) 565 540 525  543.3 562 575 486  541.0
19/10/98 (2bdays) 1y (1o rday) 0.56 116  1.60 110 064 104 0.6 0.81
FC (kg 'kg) - - - 7.42 - - - 9.91
(1) 19/10/98- BW (kg) (22/11/98) 573 557 53  555.3 578 591 51l 560.0
22/11/98 (34days) 1oy day) 0.24 050  0.32 0.35 047 047 0.7 0.56
FC (kg/kg) - - - 24.06 - - - 14.86
12 22/11/98- BW (kg) (22/12/98) 595 573 556 5747 605 619 534  586.0
22/12/98 (30days) 1o (1o iday) 0.73 053  0.67 065 090 093 0.7 0.87
FC (kg/kg) - - ~ 13.43 - - - 10.06
(13 22/12/98- BW (kg) (12/1/99) 505 582 566 5810 617 640 544 600.3
12/1/99 (2Ldays) 1y (1o /day) 0 043 048 030 057 100 048 0.67
FC (kg/kg) - - - 24.33 - - - 11.34
14 12/1/99- BW (kg) (15/2/99) 607 596 587 596.7 648 654 565  622.3
15/2/99 (34days) 1y (yorday) 0.35 041  0.62 0.46 091 041  0.62 0.65
FC (kg/kg) - - - 17.54 - - - 12.57
15 15/2/99- BW (kg) (8/3/99) 620 608 609  612.3 673 675 580  642.7
8/3/99 (21days) 5 (40 /day) 0.62 057  1.05 0.74 119 100 071 0.97
FC (kg/kg) - - - 10.78 - - - 8.24
(16 8/3/99- BW (kg) (14/4/99) 645 622 638 6350 697 691 597 6617
14/4/99 (8Tdays)  p (o /day) 068 038 0.8 061 065 043 046 0.51
FC (kg/kg) - - - 12.70 - - - 15.25
BW (kg) (22/12/97) 329 296 222 2823 296 298 240 278.0
(Total) 22/12/97- BW again (kg) 316 326 416 3527 401 393 357  383.7
14/4/99 (478days)  Total feed intake (kg)  — - —~ 3,212 - - — 39744
FC (kg/kg) - - - 9.25 - - - 8.53

**The same as those shown in Table 6-1.
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Fig. 1. Japanese black cattle used for feeding experiment (19/5/1999)

Control (902)

Experiental (901)

Fig. 2. Meat of Japanese Black cattle used in feeding trial (May 1999)
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Table 7. Effect of feeding a formula feed containing shochu distller’s pellet feed on
the meat quality of Japanese black catttle

items determined Control (902) Expe(:gior?;ntal
Breaking strength of rib eye (g) (Softness) 639+92 536+104
Cooking loss (drip) (%) 26.9+1.64 23.740.89
Meat quality (L value) (Chroma) 54.8+3.18 56.7+3.44
Total lipids in rib eye (g/100g) 33.6 36.5
Oleic acid in rib eye (%, w/w) 474 49.0
Linoleic acid in rib eye (%, w/w) 1.69 1.66
a -Tocopherol in rib eye (22 g/100g) 1,502 1,720
Total lipids in intermuscular fat (g/100g) 87.0 84.0
Oleic acid in intermuscular fat (%, w/w) 48.5 49.3
Linoleic acid in intermuscular fat (%, w/w) 1.65 1.57
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