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ABSTRACT

In this study, by-products of rice bran, rice hull, bean curd dregs and food waste
were fermented with different ratios of 26, 26, 34 and 14% respectively and the
experimental diets were prepared mixing it with various ratios of commercial diets
(fermented feed : commercial feed; A 80:20, B 70:30, C 60:40, D 50:50). In
Experiment I, feed intake, nutrients digestibilities and nitrogen retention were
investigated and body weight gain in Experiment 1.

1. For chemical composition of experimental diets, crude protein contents were 13.73,
13.78, 14.45 and 15.14% in A, B, C and D respectively and the contents of crude
fat and crude fiber were highest in A as 8.66 and 27.82% respectively.

2. Dry matter intakes were significantly higher (P<0.05) in A(362.06g/d) and C(358.49g/d)
than B and D. Intakes of crude protein and crude fat were not significantly different
(P>0.05) among treatments however those of crude fiber and crude ash were
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significantly higher (P<0.05) in A(101.47g/d).

3. Dry matter digestibilities in the range of 53.38~68.81% in all treatments have

shown the highest value in C of 60% fermented feed plus 40% commercial diet but
the lowest in A of 80% of fermented feed plus 20% commercial diet (P<0.05).
59.85% of digestibility of crude protein in A was also lowest among all treatments
(P<0.05).

. 8.47g/d of nitrogen intake in C was recorded highest (P<0.05) however the highest
nitrogen retention was marked in D of 50% fermented feed plus 50% of commercial
diet due mainly to lower excretion of nitrogen through feces.

. The data of live weight gain in Experiment I has not been shown as a result since
the proper daily gain of body weight was achieved only in D as 88.89g/d and the
goats in other treatments have shown frequent diarrhea. However, neglecting the
animals with diarrthea, higher amounts of concentrates in the diets (C and D)
showed the tendency of higher weight gain.

. In this study, feeding 60% fermented feed manufactured with domestic agricultural
by-products of rice bran, rice hull, bean curd dregs and food waste to Korean
native goats have shown satisfactory results of intake and digestibility and it
indicates that utilization of domestic agricultural by-products in goats could be
improved by the process of fermentation. However it's effects on body weight gain
and nitrogen retention were below than expected., Different sources of feedstuff for
fermentation may result in different performances of animals. However, to draw

- overall conclusion from this study, 50~60% of fermented feed can be recommended

in the case of mixing with concentrates.

Key words - fermented feed, feed intake, nutrients digestibilities, nitrogen retention

1.4 &

Fda ASTFre 190 53,9794 1992delle 50HFE Frlslgleom 1995l
680,00057k21 F7betont -2 vk o] P4 Akde] g AR /el AUE o]
FoIAA g3 g AAolrh. 8 UTtlAe Hh4& Aol Uert ARE Aokx, F[AE,
A, SRR 9 zobelal YE el vl L YEE Agsly] wiEel Wl
E&eiar 37| Y4ko] Hol Aol 17 A7l ofeld Ho] & HAgelrHH, 1997).
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2 Fagol Zuidel weh ARAE oHR FREL) WAool FRIRIA Fodke)
HE Z7ksta Qlee, Fed4el o 0% hhoR nlET gn, N%AES A%ee
ulE)x giet, deht hoR ASF4T 7Rl wek k8o AulE WAl glol %9 &
ul7k 271 Rlez ARsi dAle) A 2AERY FFOEE A% AAe] Al gl
o S PUAR AFE ASE Fole BANe] flene AEARY B4 g A
& YAA FUE AR ol fslolol B Aolnh. Adel AREA T2l ol 4 2
AR YA, A, By, B, 94, Wle, S, uFe 53 SERAEe b
A, W, 4puk Sol 2 ARE olgsm glor], Aol SATadllel ARl
U RTE Fakel NSl ik

b B ATl AP T & JE FRE B4 BB WA, 4, $4E
A7) 8 HIAE B LHARE W50l Aokl Folae wlel ABANE 2R
of Aeioel el T SAZNE SEES FoluA Soelsic),
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1. SASE ¥ Al

Aol o] &3 TEL tHAAIH AF 6~THEH o2 AAAF 6.9~9.1kge! AleiAtek 12
FoF FA Algell A% 8.5~15.5kgQ Ak 125 & ©UFE ZAL. ALz &
AT g BV AEA TR LA dAAES slglen], ZA] AL wEm 2z
AMepdeEF Aseld AABAT. Aol E MY 7Y, B Y 8Y7k & 15
AABIR e HANEE A cageoll 174 AFsisich. APAEE AgA4S slgix,
< HAME A SFEF it FA Al 1.8m x 2m37)9] 22 A 4] A4
BA AL siglen, 7 A $EAe] A e ASAeA HelT 2 354 Agslg
ok ARggov 19 232 Yol 2 08 : 00A19F 2% 17 : 00Aloll Fodslsict.

AR AFRE FoI3 Ass AHsa Fe A5 Holg Falgled, Ak ded o
Holl Ag go] A 3pate] AN, YT SAFS G770 459 E4e] ZA2ke
FAst] AR, B2 B AY 71z B viY F e Akin A% B A &
A3 F o|F 10%E AHste] 60C dry ovenollA] 48A17F =38t & kg o)fsto] £ 2
AEHE F4, 438 Al ), ol U¥+ wiley mill®) 40mesholld] Fajfsiod
71, =2, =48, ether extracts, Z3E 59 AL 93 A58 A8y,
£ Y 870l 5N HCIE F4J3be] 19 wid3S 433 o] & 10%E AHsled 283 &
WE Bsle] AL Bol] ALtk Son &, 1996).
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2. AgAlRe] A=

E Aol ALE AHAR ZAlE B4 FAEQ A, 2A, vix] 9 SAEAATIQ #
uhg Zh7F 26%, 26%, 4% 9 14%4e E3ska, AR CYAL 70028 4 wigset =
of Wkl YWglor, oluf FXE 50~60%, <5 60T, WH7|IHY 7k 27132 FAIAIA
FaAL A BEE AR 12 BAEE AT F oeligsle] Aol 48~60 Al 58 A
oS gut A|HAES vl E SRk AEAER] BIXg b FRA6A A" A
< olgglon], M Zoel] Yol ¢hEsle] RS ¥ AT BAY FAE Tl
dhaol] Hghel 7 ke =Agch APUAASE 3Y HHoE Azs o wad
B2y 9o SAE AAVIY wigARS] §-8 UaASH FE olg3le AT
Lactobacillus  acdiophilus, Lactobacillus sclwarius, +H+T% Entercoccus faecium,
Entercoccus faecalis, Bifidobacdterium 42 Bif. psedolongum, Bif. thermophilum 52
T AL AT BaAY] CYAEE A8sigich. =49 daAse] g4 g Table 1

% 24,

Table 1. Mixing ratio of raw materials and chemical composition for fermented feed(DM, %)

HiEtEH (ke) BiEHI2(%)
4 A P 26
4 A % 26
v A 120 A
z+ 4k 50 14
Al 350 100
YA ¥R (%)
T+ & 16.89
Zeuz] 15.82
ZA ¥k 10.77
_;';L_Ad_ﬁ. 20.21
=37 10.42
NDF 45.97
ADF 27.52
Hemicellulose 18.45
Lignin 2.33
Cellulose 21.57
Silica 2.72

olg} 7o} Az LHAF Al FgolA} AEE AXAE 0%, BAE 30%, CAE 40%
9 DAE 50%4 vl&S gEsle] wigsle] Fodsigicl. MIAAS AR AR ek
Table 2014 B ule} 722},
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zh e X85 AH E 60T dry ovenolldl 48A17F EQF =sled SRS =43}
Ak, zehiA | =AM, Z3E, 244 59 ¥4 A.0.A.C.(1992)9] S vston
FEAEA L 714oll 213t Atomic Absorption Spectrophotometer2 £43)9ich,

Table 2. Chemical composition of experimental diets (%)

A B C D
F T 14.08 14.14 14.01 12.80
Zehia 13.73 13.78 14.45 15.14
Z A% 8.66 6.65 6.12 5.52
zA4 & 27.82 20.52 18.19 14.54
z3 & 10.01 9.40 8.72 8.36
Cal. 4.167.50 4.259.00 4,230.00 4,228.00
Ca 0.40 0.43 0.16 0.60
P 0.83 0.77 0.73 0.72

1.03 1.03 1.03 0.94
Na 0.16 0.13 0.26 0.18
Fe(ppm) 252.30 214.00 244.00 210.50

U aAg AR = A 80:20, B70:30, C60:40, D 50:50

4, BHEN

B Adye] Ayl SAS(Statistial analysis system) package program(1991)ell olsto] £
AR, Mel7y 30§24 A4 Duncan's multiple range test(6% 3ol 2
33t

m. A3 g5 w3

1. 2 M43 % IY2E YHE

LIAZ(RA, 27, vA, zhHgt A s Helesel @hE ¥ 43=2 Table 3014
B upeh o] 329.12~362.06g284] AT(4HAE 1 wlgALE, 80:20) H CH(gEAE:
AR, 60:40)7F 22 362.06g, 358.49g22A BH(HIAE :wiAS, 70 :30)9
329.12gell vlsted FeJx7t AR KTKPLO.05).
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AT A VAARY TH v18S Q%E ¥ AT TV 2 AIE ekl
(PCQ.05) WHEARS) 71340l F38 02 Uehgeh ols o] ¥ UAAS Ay 27
st ARl 7 S19T)E SAE Ui WA BAARS] ABY Kol B QTN 2
A, v, wg, o, diE u AR WEA ARE FAE FoiBe W 2E A AR
2 50%Foltt AeuTl DAAZE 50% FoIF A7 AR 4HFe]l Fkigon ol ¥
AE 7)3Ade] $4eb] wiReleln A9lE, ZUNOE F SHE PHAZ AR 7]
Sl b 50%, B4 50%E Wol WAAD F W 50%E Edstel Fast 2o =
%e o AREgo] FoIHITE sigich ¥ AGelde BT 4AFS AT 2.31~
3.54%241 AThioke] AR Ho) As 4] YAEAGIA BIGF S FS
AF) 3.0~4.0%(%, 19D & ZAsh FA% AGE Hol, Aol ulAl, ek, 4AF <
22 sto] WE BHARS F540] 358 Ao A=A,

Table 3. Intake of dry matter and nutrients in Korean native goats fed the diets containing
fermented feeds'

A B C D

Dry matter intake(g/d) 362.06" 329.12° 358.49" 349.72°
DM intake g/kg of BW"" 45.26° 36.17° 39.39° 50.61°
Intake of nutrients (g/d)

Crude protein 48.98 45.10 52.96 49.58

Ether extracts 32.01 21.63 22.9 34.41

Crude fiber 101.47° 68.49° 67.12° 53.88°

Crude ash 36.56 31.08° 31.87° 28.51°

"Means in the same rows with different superscrirts differ (P<0.05)
% W AALE cwldtAtE = A 80:20, B70:30, C60:40, D50:50

oJokir AZeke =i A3 ko] 45.10~52.96g¢ YERISIEH ole £ AE Ase
zohula ko] 13.73~15.14% TFEoZ 5HYH olske] o AAmel z=sbNE e Tw
2l 18%(Mackenzie, 1993) ¥r} Y42 55 Ko, ofxl Ak A5E Foi¥ 7Folle &Y
AL Z7} FEsAY 2d ko] B 2ARE FEsH FF F Aol nitAs
3 Az, 248 A% ATlA 101.47g22 Bl 68.49g, Co 67.12¢ 9 D9
53.88gXr} A3 Fol FAXTHP0.05) AFHR e =IF 4HFE ATolA 36.5682
2 B, C 2 DTEct golsiAl 3oHP<0.05) Aoz AE AF%e At fAsicks A
5k
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2. QYL L3R

gt £3H8-2 Table 4oll4 B npel et Hel7 AE4318-2 53.83~68.81% 9
2 aAsrl 60% T ARE FoiF Cold /b 2 B8 E3ler waAs &
£o] 80% ATolA A7 kel (P<0.05).

Table 4. Digestibilities of dry matter and nutrients in Korean native goats fed the diets containing
fermented feeds'

Digestibility (%) A B C D
Dry matter 53.83° 63.85% 68.81% 64.76%
Crude protein 59.85° 69.50° 74.83" 75.60°
Ether extracts 77.59 67.00 73.93 64.45
Crude fiber 56.82 49.74 58.54 40.18
Crude ash 28.04 39.52 40.22 32.65

'Means in the same rows with different superscripts differ (P<0.05)
# WEAE elgAE = A 80:20, BT70:30, C 60:40, D 50:50

=R £98E ATlA 59.8%E B, C 2 D79 69.50, 74.83 ¥ 75.60% 2 24
s gt 2k QEARKP.05). T2t 24 % 2479 2388 XA fAAE
oA gigkeh. mebubd £3HE- WEARS Felulgel 60%F 50%2l Co DA Ee
Age Bged B A9 A5 C7 A$ BB4shgel 3 zdhwd, 2w, 4%,
239 A3HEE FS AL Bol WHAEG MIAE V1L 601 4008 FAY w) L3}
o] 7 S5 A2 Vehgeh,

z

&

o

3. 32 &%

Zh Xalatd A4 -3k ol wlAdskS B9 Table 59 Zc). el B3 £ A4 A=k
L 7.22~8.47g/d2A CTFolA 8.47g28 GosiA] Ekom(P0.05), B#7} 7.2g2 71#
gtk B A, B, C 9 DT £28 ATA 71 ®ol wiAdsglen(3.16g/d) = A&
A X2t Fel4do] YA gskt).

Table 5. Nitrigen retention in Korean native goats fed the diets containing fermented feeds’

A B C D
Total N intake (g/d) 7.84% 7.22° 8.47° 7.94°
Fecal N loss (g/d) 3.16° 2.21° 2.15° 1.95°
Urinary N loss (g/d) 5.15 4.69 5.91 3.43
Nitrogen Retention (g/d) -0.44° 0.32" 0.44* 2.56°
Nitrogen Retention (%) -4.70° 4.4* 5.01* 32.78°

"Mezans in the same rows with different superscripts differ (P<0.05)
% EAE AR = A 80:20, B70:30, C60:40, D 50:50



Korean Journal of Organic Agriculture 8(December 2000) Copyright 2000 Korean Association of Organic Agriculture
118

A4 FHFE DL 2.56g/dE 7FE Fot AT fedXE ESlom(P.06), AT -
0.44g/d=2 ALZHgo] Fdsle AYE Boirk. A+ FH& =3 DT R.8%E 743
A Ve 7B B ATl frelAle]l IB((P.05FRET ol D] wigtAg Fof nlig
o] 50%E Hel7F =uA o] JH ¥hew, Ag AHFLE e ol wiste] A &
okort ¥ Ak wideke] felstAl Mol ALRAF 9 AL - Fo| I Jloz Agd

HRAE Fofulgo] 80% 2 7H & ATA FHFol 0.4ge8 7 2 AL 2
AR AT TEASY £3TIRelA ghiARe] A% Fo] ez o] 84 o] YolyA
v oAb g e o] BE2 AT WS JellAg A RS A A9 o)A
o] "olzickn AgHc}, ol AFHoz o oAl A%gE widsglevi(Table 4)
Wi ALE Fol HlEol FEE ALY o84l Fokle A Eldh

4. ZHMY

B dFold e waAge] Az 9 HaAdse wAse £ ues dAdds st
A shed 45U7ke] =2 A (Experiment )& AAlsict. 2ot Axpd AAke] whao] A
sto] EAIMEl7E B7hsele] Tablez AASIRIE ghort Aol et Alzldo] F23] ok
Agslol Az AFshknt Bk, HelTH SRS B9 DTl 88.89g/d2 b B3k
on] A, B @ ColliE 22 0, -42.89, 16.22g/d2 5ol Zisizht 247t A9 o]F
oA gke Aoz uehdd. TEhd AR AA%S A, B, C ¥ DA 27 T88.2,
752.2, 782.0 % 789.11g/d= AT A=) F Folr} gilrh. BTN 53] ZAjol
S RS NYAZ Foll A7} DAY AP A weky] diEes Az,

AR7I1Z F A5 Apieke] AAEA fQler mHY F e FL o3FH 7o) 0T
ol4e] meol|glon, WAASE TP FoiARS FEFF] R.4L3~4.57% 2 % A
uh g) chulA dheko] ol YR WA AR AUck AsHd. aeiu AAE Qg AlF
o] ZaE MAE Aelstel FAME Yol ZAFS Bl WIRARS 0% 7Ha Hold DT
oll4 88.80g/d9] FAEE Bo] wigtAtE Foie| UeTF FAe] £ AEE Vel
o}, =3 eiIGAEE 40% Foidt CToNE AAE 314 g ASEE T1.11g/de) &
AL Hol, B ZA) ARelAE WHAAE 50~60%, WAAE 40~50%2 Folege u) =
A AAo] Ju¥t 73S Bt

Wz} o|(1982)% MeNArke] A W) Au ol Bk Aol 2AR DETY FAFE
2 0gelen, SEARE AF 1%S Folhe Ak 47.8g, 2%Fo] ot 58.2g02 &
FAE FoARE Z/UFE AD ZALE Zolbshe AL Bylch 3o B AR ZAY
B 84 A Bk, o S9N Aaldek drlul g Aol Ak ZAek 80~120gS
Aicka Hasidom, (1979 Mepiakel Aok HlgAHAN BE AT ZAo] 0~
80golThR dhod & Aldolld] CTek DT AAS & AMNE A AMehiarel Zx) A
T olg} M2t Ak B wlebd Full B4 BAEQ A, A, uiA ° g 84
B o] 83 WAARE Aol FolAl DA o] &Mo| ZHasAAT o 50~60% &



ENE BENEY BVAEE R Rlate] TR o e

119

oolE 42T, 4348 U DI SAFo] FEeigich. e} Dol we} WA A
ol ol AA BAlgol Fou ool Fel} Yaelckn Az,

V. 3 &

2 AGSIAE 9, 4R, uiA, e R sel 47 %6, 26, 3, U%E Fihsiel
BEAA SFARSE FolulgS Yeistol Aol Folldrh, AYABE 450z 7
Atgd EAE  FFAR i A 80:20, B70:30, C60:40 9 D 50:50%2 3t
of ATEE Foleloich. WAAEE ol S MNPl AR AHF, 438 o A& 37
£ 2o B ARG 3A AR A7 WAl A Aa2Ae] B4
AR BEAE AME ZARA.

1. £ A3AE9 34 QRoses =xA o] A, B, C 2 D74 ZH 13.73,
13.78, 14.45, 15.14%°15 o™ =443t =44 FFE ATl 747 8.66 2 27.82% %
A AT 7P =34

2. AelvEd AEAR AFE 362.06~329.12g/d2A AT(HEAE @ widAS, 80 : 2009
CH(HAAR iFAE, 60400004 27 362.06 9 358.49g/d=A B7H(329.12g/d)%h
D7H349.72g/d)ll wlste] folie] UAEIULKP.05). B¥ad AHZeRE =y
2 ZAe ATt el FP K PX0.05), 2A4F AFHFS AT 101.47g/d= B,
C % DRt 9A43] Fol X EA(P0.05), =3 AH%= A7r} 28.51g/d=
B, C ¢ D7Ex} #A3| FeKPL0.05).

3. AT AE48EL 68.81~53.58%TF o2 HAAE} 0% TRHE AEE FoW CF
AlA 7 & AEE Hilew, wEAg SRSl 80%YU ATlA bt Uk
(P<0.05). =xhiA &3kg% Aol 59.85%% B, C % DNl A dol fot
7b AASJACKP0.05). TBfvh 2Age] 23182 X2t & Aol& HolA asteh. =4
F 2382 Aol CollA 72 56.82%9) 58.54% & viehllol WA ko] ol
5 24§ £38e] A e Ae & F dsiel

4. AL AHZE 8.47~1.22g/d=A CTFolA 8.47g/dE M Fhou AL &2 DF
oA 32.78%=2 714 A vEhsteh. DIe iR Fo Hlgol 50%E HelTF =%
ulA 3teko] AY EFA F AL wfdFo] Hol Ak FHFo] M=k PO.05) A
A% & A4 wfAdFE 3.43~5.91g/d2 A M2 vt S Bt

5. ZA A ATE B A8 AHFL 752.22~788.20g2-2 A7t vk oy, 44
FAE LAAE AR el 50:50%< Dol 88.89g/dez THE ERE, A,
B, C7& Aol #astAy SA7 A9 ol FolAA gk, MR AR AAe <
3 AFE Aol dolky] wite® Assd, a2y AAE X %2 B4 A8
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g ovlastel £ o, SARE AR G0 viBe] 2358 Trkle AYS FEle] B
of FUHC :71.11, D: 88.89g/d).

A, AA, viA], G2 S T2 o8 LHARE wiAES W T vigs @
glste] Aol Fofeldles W, A AHBH L3-8 YAAE 60%, WHEAR
40%E |ofalS w 7H =4 vehd 4 RAES daAAZeEs vy 9 43ks
o] F&d & ke AL ARG Y BEASE WEAETRES AU o]84 o]
HoluAl Fate]  wigALE 50% 2 viFAE £ vleE 39 FEOE SAlske] "ol
T A4 FHEE A Jepdoh, AR oz Alitckela widtAne} ) Fodsle w
aAge 2A Fo vled S0~60% BER & ofl Age] o]f Aol $IY Aoz A
BE o4} 22 12 ATlelle WA shsdel Slo] AAE fud 5 gleng o
ol thatk F7} A7t Hesita Agdd
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