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ABSTRACT

This study was conducted to investigate the feeding effects of total mixed fermentations (TMF) with spent mushroom
(Flammuliua velutipes) and wet brewer's grain on estimating the productivity and nutrient utilization of Korean black goats. Four
experimental groups were set up with each of the 5 animals for a 30-day feeding trial on growth performance. 12 black goats
with regard to nutrient digestibility were allocated to 4 groups of 3 animals each by a latin-square design control group (offered
concentrate and rice straw) and 3 treatment groups (TMF with 15% spent mushroom and 25% wet brewer’s grain (T1), 10, 30%
(T2) and 5, 35% (T3)). The average daily gain (ADG) of the control and T1 treatment groups was higher than that of the T3
treatment group (p<0.05). Dry matter (DM) and organic matter (OM) intake (kg/head) for T1 and T2 treatment groups were
significantly higher than those of the control group (p<0.05). The digestibility of DM and OM for the control group
(62.39~63.39%) and the T1 treatment group (65.02~65.25%) were significantly higher than those of the T3 treatment group
(56.39, 59.01%) (p<0.05). Further, nitrogen retention was significantly higher in the T1 treatment group (p<0.05). Thus, these
results conveyed that productivity and nutrient utilization were similar between TMF with spent mushroom and wet brewer's grain
and commercial feeds. However, this study also suggested that feed must contain 25~30% spent mushroom due to the fact that

the productivity of Korean black goats was decreased by increasing the content of spent mushroom.
(Key words : TMF, Brewer’s grain, Spent mushroom, Feed intake, Nutrient digestibility, Goat)
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webs] 2 Al M e A daabse] HAHNIASE Spent mushroom substrates 25 30 35
Wl mEs de] FJrkske], §471 AASAARS] A4t Whole crop brley silage 10 10 10
A JYgh ol &&d A= IS A SA471 A Rice straw 14.0 12.4 10.7
AEAne] AtszA WA e WS=uke] ALR7FAE Wheat bran 14 14 14
B7FstaAl AAISHSIT. Rice bran 4 4 4
Corn 15.85 15.85 15.85
0. s L g Soybean Meal - 1.6 33
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Table 2. Chemical composition of experimental diets (% DM)
Ttems . Control T1 ™ T3
Rice straw Concentrates
Dry matter 88.00 90.00 64.6 63.5 63.1
DM %
Crude protein 3.69 18.05 10.95 10.93 10.97
ADF" 48.95 16.18 33.78 34.95 36.08
NDF” 69.31 27.53 50.60 51.16 51.67
Ether extracts 1.04 3.33 4.11 3.93 3.77
Crude ash 8.88 4.05 5.82 5.84 5.82
NFC? 17.08 47.04 28.53 28.13 27.78

Y ADF = Acid detergent fiber, ' NDF = Neutral detergent fiber, * NFC = Non-fibrous carbohydrate.

— 46 —



Hwangbo ; Nutrient Utilization on TMF with Spent Mushroom and Wet Brewer’s Grain

P

AR o] S Aol
HAE o]&3om, =
aL, 18] FdEs

)

gol ALgHh o

=]

= i

r-.‘(_q
W=

A
=271
Dz

2

A,

i

N

793 HEAEE A F APARE o]8dith
HkE o2 glel

WzPRo R AAEa, ARES 209
A7 AR F, 10€7He] B A1F 7]
g9 R aAags SASAT TA
Al A 57 N SARA
skt

(1) A= M3
AR AR

u
o= Taov, WY

oh

=

-

A(Flammuliua velutipes) |
Fooial o)z H7kE A
1up, BEHE n)7 w7
ik AR H7F Rlse )
159} 25%(T1), 103} 30%(T2) 2 59} 35%(T3)= akl.om,
T AlAbEeE HAS o] &Stk A@ARS] Alx

= el APALR wiEe gl ulel zZhzh B9 e

p

& MRS At de Az A
o

dol Zqaigln, B4 2AE A% AFIAL
5

WAl A&} 28 Al 22t ol=ALR

AlFe] AUk E-S AOAC(1995)Hell

o3 &+
ADF9} NDF 8FaF2 Goering®} Van Soest(1970)]

=
s BASGT 25HEE HAD ARl g} ue
o
=

ftlo
o
o
ol
ol
R
+
Y
roh
M
o
()
(ot
o
rob
-
o
ol
2
X
il
Wi

i

3te] 60T dry ovenoll A 48417t Axg & FHE =

B

o

s

B Aglo] Ail= SAS package program(version 8.1,
USA, 2000) ©o]-&3t] F948E #Agstala, Aelate] 3
7F7F H]3E Duncan's multiple range test(5% J-w)& oFA
TK(Steel and Torrie, 1980).

m. 22+ & o

1 siﬂak
WAAEAS WFks HhE AR WEARE A4
=4 A 1%+ 93-S Table 33

oAl Folsk Az FA n
gt Al WAl Al AT

& YE=77t 21.87kg, AlRTE 214~21.80kgo 2

o] ARl Apol7k yA] eFokth AlE7IZE 30d B FSAF

A=A e izt TIT7F 24 2.13~230kg,

67 g2 T37-9 Z+7; 1.63 kg9t 5444g WU}

19.57~19.77 kg ©INaL, F8A

-
i

A 759 A dFFAHE 25g o] H(Choi et al,
2006b), W=uk, v A, HAHA 2 w7 5 £ w5
Aloll= A Al 45~56 g2 UEFSiTRaL Sko(Choi
et al, 2012), FAHES] F7<h wighi & 9 Sdie] A%

o
= X
Al whel tFet Aakge] Hudflov, FakEd Al

Table 3. The effects of total mixed fermentations on body weight gain of Korean black goats

Treatments" 2

Items SEM
Control T1 T2 T3

Initial body wt., kg 19.57 19.67 19.70 19.77 1.00

Finial body wt., kg 21.87 21.80 21.43 21.40 0.92

Total body gain, kg 2.30° 2.13% 1.73" 1.63° 0.22

Average daily gain (g/day) 76.67" 71.11% 57.78" 54.44° 731

! See Table 1, ? Standard error of the mean.
a, b, c

Means in a row with different superscripts are significantly different (p<0.05).
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Table 4. The effects of total mixed fermentations on nutrient intake and digestible nutrient intake in

Nutrient Utilization on TMF with Spent Mushroom and Wet Brewer’s Grain
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Korean black

goats

Treatments b )

Items SEM ?
Control T1 T2 T3

Intake(g/d)
Dry matter 557.77° 655.67" 610.00° 594.44" 21.35
Organic matter 520.45° 617.51° 574.38" 559.85° 20.10
Crude protein 56.88° 71.80° 66.67" 65.21° 2.47
ADF? 190.20° 221.48" 213.20° 214.48" 721
NDF ¥ 278.16"° 312.46° 293.85™ 289.27° 10.10
Digestible nutrient Intake(g/d)
Dry matter 353.43" 409.00° 361.67° 335.21° 12.78
Organic matter 339.45™ 401.51° 359.71° 330.27° 14.23
Crude protein 38.65° 49.80° 44.53° 42.21° 1.53
ADF 85.86" 108.48* 97.86™ 92.14° 7.83
NDF 149.50° 180.46" 160.18° 152.94° 9.36
DM Intake, g/kg of BW*” 57.46° 67.52° 63.21° 61.51° 1.86
DM Intake/BW(%) 2.69° 3.17° 2.97% 2.89" 0.10

D See Table 1, ? Standard error of the mean, 9 ADF = Acid detergent fiber, Y NDF = Neutral detergent fiber.

a, b, c

Means in a row with different superscripts are significantly different (p<0.05).
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Table 5. The effects of total mixed fermentations on digestibilities of nutrients in Korean black goats

. S Treatments " »
Digestibility SEM
Control T1 T2 T3
Dry matter 63.39" 62.39" 59.29 56.39° 127
Organic matter 65.25" 65.02° 62.62° 59.01° 1.86
Crude protein 67.98% 69.37° 66.80° 64.72° 0.81
ADF” 45.14% 48.97" 45.90% 42.83° 2.59
NDF ¥ 53.77° 57.76" 54.51% 52.77° 1.97
Ether extracts 70.08 69.95 67.47 67.58 1.44
NEC” 83.15 84.00 82.97 82.71 0.85

D See Table 1, ? Standard error of the mean, » ADF = Acid detergent fiber, Y NDF = Neutral detergent fiber,
' NFC = Non-fibrous carbohydrate.

"¢ Means in a row with different superscripts are significantly different (p<0.05).
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Table 6. The effects of total mixed fermentations on Nitrogen retention of Korean black goats
Treatments " 2
Items SEM
Control T1 T2 T3
Total N Intake (g/day) 9.10° 11.49° 10.67° 10.43° 0.39
Fecal N Loss (g/day) 2.92° 3.52° 3.54° 3.68" 0.18
Urinary N Loss (g/day) 2.47° 3.08° 3.17° 3.10° 0.18
Nitrogen retention (g/day) 3.72° 4.89° 3.96° 3.65° 0.26
Nitrogen retention (%) 40.82° 42.59" 37.11° 34.95° 1.71

! See Table 1, ? Standard error of the mean.

a, b, ¢

" Means in a row with different superscripts are significantly different (p<0.05).
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