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Table 1. The content of cinnamic acid of by-products before ensiling

Treatment™ p-Coumaric acid Ferulic acid
E1" E2 Total El E2 Total
mg /g DM
A* 1.30£ 014 520+x064 650+£08 018+x002 043+005 0.61% 010
B 030+ 004 307043 337041 028004 063+£010 091%016
C 064+ 008 459+04 523+£073 015+x002 029+£003 043044
D 092+ 016 248+03 340+£046 060+x008 162+021 222% 025
E 018+ 002 092+010 110+£012 017x00 120+£015 1.37% 016
F 079+ 008 1.78+x021 25705 053+x006 115016 1.68% 020
“A: Brewers grain; B: Brewers grain : Corn =1:1; C: Brewers grain : Corn =2:1.
D: Sorghum wine residue; E: Sorghum wine residue : Corn =1:1; F: Sorghum wine residue : Corn = 2:1.
E1: unhydrolyzed by 1N NaOH; E2: hydrolyzed by 1N NaOH.
* 2. Tl m@lﬁﬁr?ﬁ PR VA PR AIPE‘
Table 2. The content of cinnamic acid of brewery by-products after ensiling
Treatment p-Coumaric acid Ferulic acid
ensiling E1* E2 Total El E2 Total
2 Months mg /g DM
A* 074+ 009 220+£031 294+032 015+008 033+x004 0.48% 006
B 021+ 003 102+£000 123+£014 018+002 040+006 0.58=% 007
C 046+ 006 163+£020 209+£05 016003 030004 046+ 006
D 035004 111+012 146+x015 031004 062+£010 0.93% 010
E 011+ 002 054+006 065+008 021+£002 045+006 0.66+ 005
F 030+ 004 074+£008 104002 025+£0083 052+007 0.77+ 009
3 Months
A 068+ 008 184+020 252+03 016002 034+£004 050+ 006
B 021+ 008 095+010 116020 018002 0.39+£005 057+ 007
C 041+ 006 146+£015 187021 015002 028+ 003 043+ 00
D 036004 126013 162+014 029+004 0.64+£007 093+ 010
E 014+ 002 060+£008 074+£008 022+003 046+ 006 0.68% 007
F 029+ 004 080011 109+024 026x004 050+x004 0.76+ 009
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* Same as Table 1.
IR E UG SN FEE
F%E[F”@F%? E* i e @ I 3 o TR fﬂ'i%iﬁfr%fﬁ‘ LB R

il B PR Tl BTy > B 1T 178 ~249 ppm VR B = of BRI PO
P fusi PE»I(EI%%.EIUT TR I [/%:g; e Bl 142~151 ppm V] - ngrm[/ R

BIYTE I (Solgst o PRITURPECEAT I ) 83~38 ppm > T AT SR REIL A R BB - BT
ISEVE D 41~45 ppm > = FEEE - q{xﬁif.i "ll;—ﬁjp LTI R o Eiﬁff AR B R AIE‘
3)  Fylk 2 [ [ 3 e ] F.,ap;ﬁ%%@[ P

# 3. PRPpE P el ‘EVFIE'

Table 3. The content of cyanate of wine residue before and after ensiling

Treatment Preensiling Ensiling 2 months Ensiling 3 months
ppm
A* 140° 102° 107"
B 151° 109° 118°
C 142° 103" 106"
D 249° 204° 208"
E 1788 138° 140°
F 211° 192° 174°

*: Same as Table 1.
%P Means in the same row with different superscripts differ significantly (P<0.05).
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Table 4. The content of copper of brewery by-products before and after ensiling

Treatment Preensiling Ensiling 2 months Ensiling 3 months
ppm
A* 275+ 21 285+ 21 31.0+ 30
B 10.3+ 11 6.0+ 01 11.8+ 12
C 139+ 12 7.8+ 01 105+ 11
D 11.8+ 13 9.3+ 10 108+ 12
E 09.8+ 10 43+ 01 6.5+ 07
F 10.7 £ 10 9.3+ 10 4.0+ 04

* Same as Table 1.
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Table 5. The nutrient content of brewery by-products before and after ensiling

Treatment CP NDF ADF
Preensiling %
A* 25.82 80.9° 345
B 14.8° 49.0¢ 0.6°
C 16.1¢ 62.1° 13.5¢
D 22.0° 57.3° 37.22
E 13.6 49.8¢ 17.7°
F 17.7° 51.9¢ 25.9"
Ensiling 2 months
A 24,9 63.8° 26.5"
B 11.5¢ 21.9f 4.0°
C 14.6° 26.7° 10.0¢
D 21.9° 58.8" 44.13
E 11.9¢ 34.7¢ 12.5°
F 14.0° 49.5° 24.3°
Ensiling 3 months
A 30.1° 70.4° 37.3
B 17.2° 41.7° 12.3¢
C 18.1¢ 38.4° 13.1%
D 24.3" 63.8" 49.13
E 13.2¢ 24.2¢ 9.7
F 14.3¢ 39.2° 15.1°

* Same as Table 1.
abed Means in the same column with different superscripts differ significantly (P<0.05).
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Table 6. The quality of brewery by-products after ensiling for 2 months

Treatment pH Lactate Acetate n-Butyrate Flieg’s point
%
A* 4.95° 0° 0.13¢ 0.23? o
B 4.62° 0.65° 0.19% 0.09° 73
C 4.67° 0° 0.24° 0.04° 30°
D 3.70¢ 0° 0.53" 0.02° 38°
E 4.10° 0.26° 0.26° 0.01° 60°
F 4.04° 0° 0.75° o° 50°

* Same as Table 1.

PR PR By ST R R (AR A T PP 407 B 55 52.9 %7 44.8 %
HFEGHE ?E{"ﬁ AP Efﬁatif”gg,&glg RO == = o 2 LI S B[R S F
[P RE RIS T | RS AP sl - F‘%LFH]:F RS RS LA A }ﬁl VR -
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Table 7. The in vitro dry matter digestibility of brewery by-products before and after ensiling

Treatment Preensiling Ensiling 2 months Ensiling 3 months
%
A* 52.9" 26.3° 26.7¢
B 55.2°¢ 73.3° 70.6°
C 59.5 31.9° 36.0°
D 44.8° 57.8° 55.2°
E 65.0° 73.28 78.6°
F 56.0° 76.7° 66.0°

* Same as Table 1.
abcd Means in the same column with different superscripts differ significantly (P<0.05).

VL S ok R 2 RG] BapR] 3 o A g

PIR ST R R =g e ] B ﬂf - E » FUSETE R GRS e 8 IR [T Al
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Table 8. The feed efficiency of different feed for goat

Feed” Feed intake Daily gain Feed efficiency
kg/day g/day

C 1.17 + 010° 102+ 6° 11.4 + 04°

S 1.72 + 012° 130 + 8° 12.8 + 06"

“C : Concentration : alfalfa=7 : 3; S : Sorghum residue silage : alfalfa=7 : 3.
%P Means in the same column with different superscripts differ significantly (P<0.05).
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Table 9. The economic effect of different feed for goat

Feed Feed cost Total cost
NT dollars/kg NT dollars/kg BW*

C 7.50 £ 046° 85.5 + 49°

S 4.24 + 025° 54.3 + 34°

“C : Concentration : alfafia=7 : 3.
S : Sorghum residue silage : alfafa=7 : 3.
%P Means in the same column with different superscripts differ significantly (P<0.05).
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Abstract

The purpose of this study was to investigate the silage quality and toxic substances in wine residue
by-products. Data showed that the p-coumaric acid content in brewer’s grain was higher than that for
sorghum wine residue. Both materials mixed with corn had a low p-coumaric acid content. The p-coumaric
acid content decreased after ensiling.

The cyanate content in brewer’s grain, sorghum wine residue and those mixed 1:1 with corn were
140, 249, 151 and 178 ppm, respectively. This material also showed decreased cyanate content after
ensiling. The copper content in brewer grain before and after ensiling was 27.5~31.0 ppm while that of
sorghum wine residuse was 9.3~11.8 ppm. These materials had lower copper content when mixed 1:1 and
2:1 with corn.

Crude protein (CP) in brewer’s grain and sorghum wine residue equalized 25.8 and 16.1 %,

respectively. CP content decreased when the material was ensilied or mixed with corn. The neutral
detergent fiber (NDF) in brewer grain was higher than that in sorghum wine residue. However, the acid
detergent fiber (ADF) showed reversed values. This material also had a lower neutral detergent fiber
and acid detergent fiber than sorghum wine residue mixed with corn. Silage from brewer’s grain and
sorghum wine residue mixed 1:1 with corn had better quality. The Flieg’s point was 73 and 60,
respectively. The worse silage, with a Flieg point of 9, was brewer’s grain when ensiled alone. The in
vitro dry matter digestibility of brewer’s grain increased when mixed with corn. Brewer’s grain silage
mixed 1:1 with corn could increase in vitro dry matter digestibility. Sorghum wine residue silage mixed
with corn had better in vitro dry matter digestibility.

Feed intake, daily weight gain and feed efficiency for goats fed sorghum wine residue silage and
concentration were 1.72 kg/day, 130 g, 12.8 and 1.17 kg/day, 102 g, 11.4, respectively. The cost of feeding
silage was lower than feeding concentrate. To increase a goat’s live weight by 1 kg cost 54.3 and 85.5 N.T.
dollars for sorghum wine residue silage and concentration respectively.

Key words : Brewer grains, Sorghum distilled grains, Silage quality, Cyanate, p-Coumaric acid,
Copper.
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