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Effects of Barley Malt Sprouts Addition and Processing
Methods on Ruminant Feed and Nutritional Properties of
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Summary

This study was conducted to determine effects of and a proper level of barley malt
sprouts(BMS) addition as well as to develop an effective fermentation method when broiler
litter(BL) was ensiled or deepstacked with 0 to 10% levels of BMS. Mixtures were ensiled or
deepstacked for one month and physico-chemical analyses were made between before and after
treatments. Addition of BMS up to 10% enhanced nutritional quality of either of ensiled or
deepstacked BL mixtures. Especially, the quantity and quality of protein were improved with the
addition of BMS to BL. However, the still high pH values after ensiling of various mixtures
indicated that anaerobic fermentation did not effectively occur with the addition of up to 10% of
BMS to BL and consideration of fermentation aids appeared to be necessary. For deepstacking,
addition of BMS to BL increased internal peak temperature(from 56 to 70°C) of the stack,
indicating that the added BMS to BL stimulated the degradative activity of fermentative
microorganisms. The deepstacking method was more effective than the ensiling method for the
manufacture of hygienical feed mixture with BL and BMS.
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pH 58 61 95% BL-5% BMSTE WolZ S§9 FU2
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Neutral detergent fiber 49.6 58.9 T Aasiglon, ®eopZ SHe WA 2
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Crude ash 33.5 6.8 (1990)5 ZEo] WolRw wre 2229 2}
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Table 2. Changes in chemical composition between before and after ensiling of broiler

litter(BL) with or without barley malt sprouts(BMS)"?

SAY WAR) M ALGEH B4

izngg After ensiling

100% BL | 100% BL | 97.5% BL | 95% BL | 92.5% BL | 90% BL SE

0% BMS | 0% BMS | 2.5% BMS| 5% BMS |7.5% BMS|{ 10% BMS

.......................................... B TR TR RTR:
pH 8.76 8.04 8.09 7.90 7.84 7.91 0.1**
Wet weight loss 0 0.96 0.98 1.01 1.17 1.15 0.07
Crude protein 16.4 16.7 16.9 17.7 18.2 17.8 0.2b
True protein 36.5 32.7 31.7 34.5 36.0 37.6 1.2**
NPN 63.5 67.3 68.3 65.5 64.0 62.4 1.2**
ADF-CP 17.7 16.1 14.9 13.6 12.2 13.5 0.6
Neutral detergent fiber 50.0 50.9 49.6 51.3 48.6 49.3 1.1
Acid detergent fiber 33.8 359 323 33.1 31.6 30.9 1.1°
Hemicellulose 16.2 15.0 17.3 18.2 17.5 18.1 1.4
Nonfibrous carbohydrate | -1.6 -1.4 -1.0 -1.7 0.8 0.4 1.7
Crude ash 342 32.8 329 31.6 303 31.3 1.0°
Organic matter 65.8 67.2 67.1 68.4 69.7 68.7 1.0°
Ether extract 1.2 1.0 1.4 1.1 1.6 1.2 0.1°
Dry matter 69.1 68.1 68.6 68.9 69.4 71.0 0.3°
Y Least squares means, n = 5.
? On dry matter basis.
* Before differs from after ensiling 100% BL (P < 0.01).
" Among ensiled ones, polynomial contrasts showed a linear trend (P < 0.05).
aHow Jdojuyx BRLe ovir ¥ O HIIUESY stEN sS4
2% AR, 19914 T5E SALG o
obo] EH|&ol 74:26%0 AFEiolAM, HFE dAHoz HEEY &L HT
T&°o] 40%IAE W L& F EFEL pH  30% F, =D9WE FFS 17-18%, NPNLS
B 52 Axg adAagA 2dad A zdwide of 213 £, ADF-CPe 2udld
= $ dxFHe U 9 12~16%, NDF& ¢F 50%, 23 &L 31%

% gae wEel A% F2 L 9Y¥2 AR $FE HUTHTable 2).
€4¢ oujste v, wE WD LI F 100% BLTS YR A3 wasH 9R &
HEE FTFHFE FAHAY A, HotZ HAF e AL, FUE, el 2, d44
o] F7tel wel FF AAXE wWie & (ADF, NDF), 238 S 93 o= o
FAolYrl F7kstE FALNLY FAH 1 gux SgolP>005), &9HA : NPN
8L JJATHP > 0.05). v &2 74319 3P <0.01), ADF-CP 32
7 A3LFTHP <0.005). 2T d A EZE NPN
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Table 3. Changes in chemical composition between before and after deepstacking of
broiler fitter(BL) with or without barley malt sprouts(BMS)"

Before After
deepstacking deepstacking
100% BL | 95% BL | 90% BL | 100% BL | 95% BL | 90% BL 5F
0% BMS | 5% BMS | 10% BMS | 0% BMS | 5% BMS | 10% BMS
.......................................... Uy wvee-
pH 8.7 8.6 8.5 8.2 8.3 8.3 0.1°
Crude protein 16.5 17.6 18.9 14.7 15.6 17.4 0.2%
True protein 36.5 36.0 41.2 40.5 40.1 41.83 1.7
NPN 63.5 64.0 58.8 59.5 59.9 58.2 1.7
ADF-CP 16.1 14.7 14.0 21.1 20.2 17.3 0.7%
Neutral detergent fiber 48.1 49.6 52.3 47.7 48.1 50.1 0.7%
Acid detergent fiber 35.0 327 339 33.6 349 325 1.4
Hemicellulose 13.1 17.5 18.3 13.6 13.2 17.6 1.4
Nonfibrous carbohydrate 0.1 =23 -2.9 1.0 2.5 -0.5 1.2
Crude ash 359 34.0 31.0 354 33.1 322 1.1%
Organic matter 64.8 66.0 69.1 64.6 66.9 67.8 1.0®
Ether extract 1.4 1.2 0.9 1.2 0.7 0.5 0.2%
Dry matter 69.1 69.5 70.1 77.0 77.1 76.8 0.2*

" Least squares means, n = 6.
q

* Before ensiling differs from after ensiling (P < 0.05).
* Before deepstacking, polynomial contrasts showed a linear trend (P < 0.01).

¢ After deepstacking, polynomial contrasts showed a linear trend (P < 0.01).



FAAE8EgA) A9 A1 &

WA HE Folls F2
Bo] Z713tg 3 (P <0.0001),
34 99zl ADF-CP & Eg 12
Bade] o8 F7hstATHP <0.0001). =
3 A dREYeld iy F
2 A3 1-2% ¥ AN oo
0.0001), pH =3 0.2~0.6 S oA 7
234 THP < 0.0001).

A A Ao &AE WotZ & 5% E
10% H7bghel] webA B E (P <0.001), &
7] 8(P <0.005), ZT#A(P<0.0001), NDF(P
<0.0001) & FHMog Z7ldE FA(trend)
& BYID, ADF-CP(P<0.001), ZAuP<
0.005), 23| ¥(P<0.001) 5 AHoz Z&
e FAE EAW ol A vz

ric

A wolze A%, $7)%, zwwd, NDF
5ol ol ¥, ADF-CP, =AY, =3
59 @Fol % Aol AfscHTable

1).

H7 28 Fo EHEE HAY ¥x A7
2ol HotZ ol AL wAF wet {71
E(P<001), ZYWAP<0.0001), NDFP<
0.005) }F& FHo2 Frtete FAE B
93, ADF-CP (P<0.001), Z|3P <0.001),
ZHE(P<0005) FFe HAdo2 Fidte

FAE BAt. F SAR Wolz2s EFY
§ol wet EHA Ha§_ o JFH EAel B
t 3R Aoz e o9 ol
Fz A %’%“% RS o JF
2 B 85& FAAA HAYE WREY F
IELEE A ARE 24 Ao
AEFHAYG F F(1996b)e ol EHALS
BEEEY] Alg gHFdozA fFud
v 3t AW o] 84S Bt Bag vt

At
HA g Al 248 E£¥E 9
%% 7+2(1.5~2% point)e} HlA3HA Gl

b
e
"
ofo
o
Iy
A
ooy
o
bt
=
2
ml
fo
1
oy

He EF3A7E RAoR }35]&’1‘:} 2
T $AH RANRE AzxH7] dAE
F7dEy 2o FHTaYel o aHH

olr

$5 SAR-wol2 WEEY £F I

Aol s7dH.

SAR WA A FFFAARN Hol2g
A7he W WrgaE 9%L BE ZU0N
gHgauoE fsgod, #2 2 T
24 BsstEel 2502 wasl fuA 2
9= waol Atk I YIBEE
A ole) Hg AYe BF 4D U4
3} Aol &A%

4
o, nesl BEYE A¢ AL ¥ES
5% 94H A2 gde AAE e
AR Aog AlgHUT

P =4

g Aa7e gA2d 97 2E
A wEel e sy 4y
At} Aotze] B7h 13t L A

XU < )
il
4 e ok



sghygat Ry) o Hopa

& THsta, ob&d AFAHA 2F WU
€ AxzA AT SAL F7)
e Hy wE A HopZg HI 10%7H3
A7 gl me Zase dUdH PR,
718, 2994, 224, ADF-CP 5)&
FAeA FFHAAT. 55 zaid de2
FH, dHeoz FFHNA. 2B FVER
* : 2‘37l‘=“317} &3

S| 327} %@1%% wo}ﬁu} 57
o g4 wx A 5~10%9)
189 9¥H 4Ue
e wET e #a
24 HEws £ F5A7E 2%s
g

G4AAD, oE of

ol wopz

1. AOAC. 1990. Official Methods of Analysis
(15th Ed.). Association of Official Analy-
tical Chemists, Washington, D. C.

2. Bhattacharya, A. N. and Fontenot,
1965.

. P.

Utilization of different levels of
poultry litter nitrogen by sheep. J. Anim.
Sci. 24:1174.

3. Cozzi, G. and Polan, C. E. 1994, Comn

gluten meal or dried brewers grains as

partial replacement for soybean meal in the

diet of Holstein cows. J. Dairy Sci. 77:
825-834.

4. National Research Council. 2001.

Requirements of Dairy Cattle. 7th rev. ed.

Nutrient

Frtek g el SAY HR

10.

11.

12.

13.

. Statistix7. 2000. User's Manual.

. Van Soest,

B9 BEFE ARIYH S0 vIAE 9

National Academy Press,
C., USA.

Washington, D.

Analytical
Software, Tallahassee, FL, USA.

P. I,
B. A

J. B.
Methods of dietary

Robertson, and

Lewis, 1991.
fiber, neutral detergent fiber, and nonstarch
animal

polysaccharides in relation to

nutrition. J. Dairy Sci. 74:3583-3597.

. West, J. W., Ely, L. O. and Martin, S. A.

1994. Wet brewers grains for lactating
dairy cows during hot, humid weather. J.

Dairy Sci. 77:196-204.

. Younker, R. S., Winland, S. D., Firkins, J.

L. and Hull, B. L. 1998.

replacing forage fiber or

Effects of
nonfiber car-
bohydrates with dried brewers grains. J.
Dairy Sci. 81:2645-2656.

. 1999, AlE & 1S

= 2 SAEA
TEEFA HIMA FEol FUEE
4 vAe 9% F3HI3A. 4]
(5):537-544.

Zob, HEE. 1999. AlE & AE §A)

re grlwaaA pel 2yE

A7t 2

FE9 2938y g 2a g
e 9. 32 x83] A, 21(4):263-268.
B4, wEE. 2003 SAE 7 EE
H3 23 g Az A 9Y Hoh Z
g7t ARG EA 7HA " AR HE
719] S 7134 A HAE 4
25 B ALY 83 A, 45(1):87-100.
4, A, AT

1999. AYFR
2 Azxd SAL LEAIRS 9vy 5
A D YA oA By

A}, 21(4):269-278.
ol&%5. 1990. Wo}lg

A AAYE. dBVTE A



14.

IS.

FHAMBARAA A9 W1 B

90-3548.

AAA, FYd, A7), 1996a. Wol2 9
dadgs, IN SITU A4 2ig o
HA 23k ZA] A A Y

&3] 7], 20(4):355-359.

i=1

AP S

Aol 7Y, 7). 1996b.
A& U 2]

2 o

4 - L_—i'_%_%
U ‘%é%giﬂ U“O}:Lo] N5,
E}g

— 44—

16.

17.

(4):347-354.
A g, WEA, PEA, AR, EF

At

2218} 8] 7). 34(5):278-287.
A, 1970. EFALE S 24

=



