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Abstract rhamnosus + Pichia deserticola) > BC(Bacillus cereus) >
BS(Bacillus subtilis). The optimum condition under
BACKGROUND: Globally, concern about emerging different volumes of LP was injection of 0.5 mL/100 mL.

infectious diseases of livestock is growing. For the disposal The compost maturity under different pHs were higher in
of the animal carcass, it is necessary to recycle the carcass the order of pH 7>5 = 9 = 11. The liquid by-product at 56
into an agriculturally usable product. The objective of this days after composting was completely decomposed. The
study was to investigate the composting conditions of liquid concentrations of T-N, T-P and K,O in liquid fertilizer at 56
by-product obtained from degradation of animal carcass. days were 0.94, 0.17 and 3.78%, respectively, and the sum

METHODS AND RESULTS: Optimum conditions of liquid of those concentrations was 4.89%.
fertilizer were investigated using different microorganisms, CONCLUSION(S): Liquid fertilizer of by-product using

pHS, and volurmes of microorganisims (Lactobacillus rhamnosus + pig carcass was decomposed with optimum conditions(LP,
Pichia deserticola). Based on the results from the optimum pH 7, injection of 0.5 mL/100 mL) in 56 days after
conditions, compost maturity and quality of liquid fertilizer composting, and was suitable for official standard of
were evaluated for 112 days. The compost maturity of commercial fertilizer.

liquid fertilizer were higher in the order of LP(Lactobacillus
Key words: Animal carcass, By-product, Compost
maturity, Liquid fertilizer
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3451HF0] THEE Aol oF 3299 AAA EAldo]

St Animal Plant &. Fisheries Quarantine &
Inspection Agency, 2011; Kang, 2011; Kim et al,
2011). o] &2 715 A e vt opyet A
AAA 0= sfebet A o 7 Qlojupar glom, HAYd 7=
A flaiA w2 Aepiiie] e o Qlek vkl
= 7GRl sl AR ZEAR el sl A<
| 2zF 5w AEjshA weol 9l 18] AdE TSR
U AR o34 A9 wiEel ofsl AeE i Sl
Jo|tKim et al, 2010).

SHANE A5 FA vlEAE AE et o 2 Bl
T B Askr 4 sipledd 5 22 84 vEE
7)1 e H(Kim et al, 2010; Choi et al, 2012), %3t

Fols MEAY B W AR AR FAE
AR el st AbElZE e W EAlRE ob7lekal
th vl Aol e AR Bl AVFEAMIE A
oz = Ak 2|, WA, Eusl, dabtkg, @
a9 FEuEAT T ket AHHIl, 1977)°]
L o]= A =] SAEe] AfelA] 2
ek AAAQ] A7 HA] ekop A&t W2 ofels

A Stk 5 AT Al Zket e - 3ig AF
W2 HAPES a2 - 194(250C, 47199 28-S
goto] Aelehz WoR A7 § 3 TS ALE
Aol g 83k Wholm, AR FakskdelA Yol d
& 8ol A 2007 ©F 20001 te] 172 At R A
7F =l Al A2 5 PR g7kl BaE o] AREE AL 9l
HSeo et al, 2012a). L3+ &Ze] 743l A2 A
AR S22 E 9% - 150°C, 37|19 o] A -
SF A elA] A EES 8] BB ek A
7 o] A NG wollA vl Houh AR W AL
74 Aoz AgtEo] Al 9ltkSeo et al, 2012b).
#H Seo 5(2011) 2 Seo $(2012a;b)> #7129 5
A g gekow vy 9 o] rleie e Az
9 7EAE e dhate] Ateiglon, 1 A} vjgdtH 0w
- 7HA Qs Ao YeRANE ksl theh vlssh
77 4ol HA] ok AR o] 9 %2 pHE <l
sto] 2ol Algsl7]dle 2 ool Jth

b A= AR AEE B e TR
3 A § ANE WITARES olgste] HHjE Az
Sl FA #H4 vdE, v8E Y% 9 pHE 15k
w45 F7kskgit
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A ZHEAE] el AAsRl o, gl 291 Aus
FAAFAEE O] ALl AAAREE A5 o] d8k3ith

P Tl duE AR F U akes ol8sto]
FABE(KOH) 0.2 71EEeigl o, 7lias B
AR e FEdE AR

SAHE

ZHAR A HAREE TEel A E o8t 130T,
371%kelA 2A17F B3 Aeste] WtHEHE Rl H vk 2
Aol AREE THEARA] HAES Aulskely] S1E 34
MAAE O] AL Table 1014 B npel 2} 4] 9
AFRARES] 27] pHE 1345019101 CO, gasE o481
pH 7.09% F3AH o, A4 S-S 1.09%°1303L, At
(P205)  ZE)(K0)+= 2+ 0.339 B 4.05%% 73k Q)
AL, F71E T 6.09%°]30tk

Table 1. Chemical properties of liquid by-product obtained
from alkaline(KOH) hydrolysis method after rendering
process for treating pig carcass(wet weight)

Water
pH OM T-N P05 KO CaO MgO content
(%) (mg/L) (mg/L) (%)

7.09 6.09 1.09 0339 4.05 146 122 77.2

As Cd Cu Cr Hg Ni Pb Zn
(mg/L)

186 NDI ND 054 008 ND

IND: Not detected

040 64.02

Y

TFEAHA] B FEARES o] 88 ]R8l Al Az
 HEHAAAE AU A o 5 A" ARSI
= Falabr] S8l FAEHE(KOH) S& 7Hialiate] o
FREe] FAER wHESIth ¢ZE|(KOH) 7H=28l Aele
Aol frEEE 45% KOH Vol Tofz ARg-8lgle
o, FHAAA] FAL] 20%H A Felete] Agfsisict A
221 130°C, 3719H9] a2 - agtelA] 2413 ok Hest
om, A2 F CO, 75 Fste] FAAIZ

e adolA Hat A2 @ 7HEAR] WS 3T
o MAES FHsto] FeAzlon, o]F o] Fais 3t
Aol F=s A7) QI8 vdE S ke aRE E9
Lactobacillus rhamnosus + Pichia deserticola(LP), 5-3
Q) Bacillus cereus(BC), 1% Bacullus subtilis(BC)
I KAV (KOREAN QULTURE CENTER OF MICROORGANISVE)
ORNE R Wol AFIGON], NE UPE FuE L
brothelA] spectrophotometer® 600nmel*] O.D 0.5~
0.6 5= ¥ 5 FSlskSich 571k & uhgxd] £
AR A ES o] gato] A2%1(25~30TC)S FAI5HA
0.03~0.04 m’ Op/m’/ming F5}] A&Z7| 20
gatglon, fu mAER MY LPE A2k 2o
SSitk 7t 2 B 2318 AAstak LP vIAES 100
mL9| 7FEA] dEakEel 747 0, 0., 0.2, 05 % 1.0
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mL& FHalon, 4 pHy 217t 5,7, 9 9 118 24
ato] FEEE WUkl ol Y wBE FHE 240
AE B Z710] pH 72 27321 ZdeellA] F3siglon, 1|
AE FAFE 0.5 mL/100 mLY Tk v BE(LP)
TUF AAelx= BE 2ol pH 701%0m, pH 1l
e BE A2 0.5 mL/100 mL F3te] 555 7}
tock F4 nAlE A%, vlE FYF 2 pHE 28Y &
2k BaAzon, 79 A0 R F 43k ZARISITH

HA pdstellA 71EARA] WA dnle] F<7]7ha
He713be] wE o] F4E5 Brkebr] 9l 20 L] vhex
of 71EAH] AFFAE 10 LE W2l A$a, pH 7 =
Ao LP v]AE 50 mL/10 LE F813oH, Akas o
£27)(0.03~0.04 m® O,/m’/min)3te] 1122 &<+ 2129
A FEAZE o] B BI7HRDA, 2010)= F571%E
2t 140l g WA F gxkd atlom, 28, 564 4 112
doll AIZE AFs] HES T3 AL, Qb e,
N3, 18, YEF % Ve S 44 248681, vs
o] frall’d1el Zn, As, Cd, Cr, Cu, Hg, Ni ¥ Pbe] g
& 717} BAEITHRDA, 2006).

o

o O

TEEARA] PFRARES] MH|gIA] B Frhs R
 7VERE E - 9] o]87]% wlFY(RDA, 2010)0l %71
7] Bax| e} Hate Jto] |l 278t
of W, Mz ¥, Fa F Ha x 9 3T oS
H7let9th(Table 2). UHFA 02 ] AZA) AME-E = A4
2 A f71EY PIER oA, f7)ECde se
AHE(FE, T, o, AX ), AEFAEME, 2A, T
5 3o, F7lEed= A, HRk 9 sfighA o] &t
(An et al, 2011). SHATE 2 Arol|A AREE= H7[5AM
EHAA) = HH] S F o= AmeE &akA] ot o
HEAQL A5 EAJTE ofn] A3 W] Aottt dAl ofu]
AR g 7Rl BaEE Bk fE vk
o] FARE 1 oA F5AIZ] TEEAR] N ofn]
7Rl dn] Fa BgE & 4 s At ]l
7] F5AEE ARSSFEHRDA, 2010).

ZEslet AR A HARE 9l ZEEAR] AR
o] gletd BEAS ZAkeh] flsh w4 wEREH
H 59 o]3lsd AL WH(RDA, 2006)° F3t] dE=
ARk 7ialdt ZFEAR AAFAHE 9 ZEEAR] A
FARE ) ke R FAREElh § Kjeldahl (34
AE 2171, Gerhardt Vapodest 50 carousel, Germany).2.
2 #3151 01, P,Ost= VanadateH(UV2550PC, Pekinelmer)
o7 BNt f71E0OM)S 3oz EAE,
K20, CaO, MgO, Na:O % 3l F24:82H(As, Cd, Hg, Pb,
Cr, Cu, Ni % Zn)& AE= Ako Baljsk 3 ICPICPE-9000,
Shimadzu) & #-4515itk pHE pH meter(S230 Conductivity
meter, Mettler Toledo)& AMHE3F3AT)
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Table 2. Indicators and simplified judgement for compost
maturity of liquid pig fertilizer(RDA, 2010)

Indicator of compost

Item maturity Points
Strong 2
Odor Week
Non-odor 10
Olive green

Yellow green
Color Dark brown 5
Blackish brown

Brown 10
. . Sticky 2
Viscosity ;
Non-sticky 10
< 50C 2
Maximum temperature 50~60C 10
during composting 60~70°C 15
> 70C 20
- Air 2
Injection of air :
+ Air 10
Immature =10
Total Maturing 11~45
Mature = 46

&
o mlE FRE AH] G282 TEAR =l
7o) e RS Flal] 289 B9t FLAIROm,
AQ o BanE WsRItiFg. 1). = vE
FH A MHRAEY R4S R4 A% AR
o Bt LP(Lactobacillus rhamnosus + Pichia
deserticola)s T3+ oA 7P wa] RgE gl o, 7
A el WY AFE P 2 508E dERiSITh
BC(Bacillus cereus)s T3 2711 F<& & 28%0) 453
S o] =6 ool e, BS(Bacillus
subtilisye U 20 2788 Aof T5(10~45%) ] 3
Gohs Ao® yehsth o] ek 3y A T 2k
Aol 4 F 14%90) LP7} 74 & Hu2 7 50CE
dglom, e 328l BE oA Y & Hud®
7F50CE |tk apAwk BE 2xdex] 2571 o] o) &
ofx]x] ¢kol 60CE WA F3lith
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Fig. 1. Simple compost maturities of liquid by-product
obtained from degradation of pig carcass under different
types of microorganisms for 28 days. LP: Lactobacillus
rhamnosus + Pichia deserticola); BC: Bacillus cereus; BS:
PBacillus subtilis.

4 vAE(LP) FUE dv] 58

LP(Lactobacillus rhamnosus + Pichia deserticola) 7
BES 289 B FYPol meh A B o
2 F&eg gst Avks Fig 2004 B uke} At LP
s FAR] whE ZFEAR] WA B9 Bas
28 <2 0.5 9 1.0 mL/100 mL& 948 ZolA 7}73}
W) AP oM, Wed HEE WY AR Y 2L 50
How g=eE vEhdigich 0, 0.1 2 0.2 mL/100 mL
2 FU% 20 289 T HF PEE WY B 47
29, 40 B 45707 Fog YEhiglon, StE Bt A

o] 2134 Sk, WAVE % O ele] e BE Wk
Fume N4 09 A5 HE SRS A% 0% T 1
el LP wAES A & 20E Alglstar B 21dolA
o F Hu2Rr 50CE dslod, Fa 5 280] Aut
T HE ZZA L5} O o)A kolxA] ool 60T E Y

A Z3T) Lee 5(1998)0l dlebd Enls} 3y F 2ie
HAEe] Fol st sEe A °

B3} A FTA 0|88 AT =3ty HuH v gk =
R AT H5H AP VRS WA e Hp)
szalel £EE LT 35CAAT ST 1 Fol
ANE] ks AT LehhRich 8499 Aol
=9h 2 W AE SRS KOHR 72 A
7] Wil € ASARNZE PR ok AR e Al
;d—g].o% B AN BA3 H4(108)E AQih w3k A

2T Apel® WA Aesl vl AFgoE BE £
7401 A0 A&ET) Al s A7) wike
1085 4ot A2 Agoes 4 F 2149 0.5
mL/100 mL& 43t Z71eA] BRe o] Hof thg =
A Ht}h 22 %ﬂ#(loﬂ)i A} HA ) Aol Akl
AKET|E Q8 F-55 & 14UFE 254 okllFla, F45 &
soloﬂ~ 0.5 % 1.0 mL/100 mLS 5918 7oA oA}
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Fig. 2. Simple compost maturities of liquid by-product
obtained from degradation of pig carcass under different
volumes of microorganism(LP) for 28 days. LP(Zactobacillus
rhamnosus + Pichia deserticola).

0.5 9 1.0 mL/100 mLE 38 A4 50802 5
SR AAYE Teistel vgEe] o Al 919 05
mL/100 mL& #H# FFe s A4spiv.

pHYE 90| &&

oulgl 34 F 71 OARANES pH 5, 7,9 2 11
7 ZA3sle] 284 E¢l W5AQl HHHS Edlo] HErE 3t
A% AT ThE Fig. 304wz el 2o pH 7 2718
S pH 27} Yol el glofgton, o] Y4
T Ag7E 507 0= ek AE7E = ]Itk pH 5 210 pH 7
E} R4 AP e ARl 24 F 2699
2 W3} A7) got & 45907 % B71E Wakrh pH 9
911 20 % F 289 B SR Aoz 1o
3, w8 HF Q5% A7 Pow % BNE U
pHol WhZ MRAES 797k REAAS 1 BE 5@01
A ojust & Wshrt Qlglon, F4 14 33 Fol pH
47 2o 2571 50C oo 7 ) 2% A 10@
& W 5. pH 99 1101 pH 700 Mol £571
sthe 57 25 =] ¥4 289 A3 $50C ol &
gtk WAle] 9ol pH 9 9 11 2A(H)] thE pH
221108l vleiA Hr7h Sgik

Z|M Z=2610M F712F 4u| FEH Eot

=710 Heak Hrt

A LP vAE 4 ak(05 mL/100 mL) 9 pH(7) &=
AellM 112U(16F) &RF F5A1A AR A AR o
vl o] Fehs Prhe @ﬂr~ Fig. 404 X vks} 2ok 7}
FARA| WA AnlE Ha 2 280l Tho] Hak A
7} 507 0% gk 7]l 46@:% ol gk A7t Eglem,
4§ 56l 257 60T ol *J?okﬂ 445547
O Fobsla, olF 11297HA4] 227t =g sholx] AL
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Fig. 3. Simple compost maturities of liquid by-product
obtained from degradation of pig carcass under different
pHs with LP for 28 days. LP(Lactobacillus rhamnosus +
Pichia deserticola).

of o]Zgit}. Az gl Jiajo] Aol F T 14U 0] A
H ook 247 507 AaE e ¢hdE] Hgo)
WA kol Z W37} fIglor, 280l FARE ofnl= A7
g wiAle] 47t Z2E 10980 % g e Ag veh9l
1, 7EEAR WA WA glelslith #2 Lp v E
FUF W pH 7oA Fsms Akle] Aagtel wet 4
F7h oAl Aol o, ofn] Ha F 28Ul £5E Al
2I9E Up#] gl Hargdo] Hglon, o] 2wk ofFh A
okl Mok pol7t QIS HEA 07 FEZH FAkat
stellM AEe] XA FU7IEAHE BEE VS
55 547171(LMQ 2000, FEOMAHESIZE X)E o
gl B5iE WsE A, 1129 < AR S
AR WA )= WA (EEEA B R o), Al
BT Eol dsde okt

[

f
\

o>

o) F4 H7t

TFEAHA A o] AR 9 ZEMI R (dsh
Ef, TS w48t A= Table 364 R vis} 2
o} ZFSAR AR o] F703F F 289, 56 Ul
112 ZAkste] vlmst A7 T-N, P,0s, K;O 5 73+
ke tito] 4 328 W 56U ] &2 S el
Ygleh 7FEAA PdEAHE o) o] Fs7)3bE T-N e
289, 562 W 1129 72} 0.98, 0.94 % 0.81%% 57
7ro] Aojge we} okt fhadhe Ao, AT o
Rl 7EE e T-N SRl 3~4u)71 Uelt), 715
A AR Ao BT3P P,0s FEFE T-N3 ]

o AFoR F=7)7to] HojHle| e} Fhadhs el
AntA o7 o] A ZA] F57170e] wE Aat Qe
ke v g FeEAY dRYoptA ToE FakE o
AP BaEa QoW Park et al, 2006) ¥ &1golA
ke Ag-ole ALE FUF ] weh ore] ANkl
o)k 7o) g W Zlow wukdtt AR AL

oo

Days

Fig. 4. Simple compost maturities of liquid by-product
obtained from degradation of pig carcass on optimum
conditions for 112 days.

AHE o) o] Re7]7hd KO - 289, 569 2 1129
717} 3.82, 3.78 9 353%% HF %2 kS Uehigion
(Table 3), ©l:= 7F5AHK| 0 ® A& KOH(FABRE
H)OE JREsliste] dARE Ulell Zee o] wof
2 Aow ATk L3k Lee 5(2011)9) Aol w2 F
7] MH|(AR+EA, FAE+HEA L 1F) ATA KO0 T
&l 2] hs| SRSt 1277k A48 Skt
lom, ol 4 73kl wE 7|50 2 §3l %
7t whiEelgtal Basioit SRk # AFE FAAET)
o] e Fal Holgle] Banys SaliA SE5 o
e Zee g9, Lee 5(2011)9 Axtel 2y F&
717ke] 7t whet @38]e offh FhAdshks Agoldinh |
A 7] tidt B2 A7) o]FojA L QAN o]
A HA7EAHIR 594 Adgehe Akl A Rae 3
o] $13(Seo et al, 2012), H7IEAHE o]&3st dH|= v
T TAdE FAEHO A ol AZEFARIE ARE o
= QoA B ofelgo] Stk AR TEARA AT
& IS v 7R Pkl flEiA vs 3 1A
T4

lo

o

T 7Edatady vusigitt ST tade 2
A, QiF 2 ] AR 0.3% oldoE FAIE
AU ZEEARA WaHE Ao A9 A, it 9l 2
Ao AFo] 289, 562 U 1129 247} 498, 4.89 4
446%% 7Tt a e AR of 154 o] W g

25 UERIQITHRDA, 2012). HIE 384 % Z#9) o
(35% ool 7HE ol AHstaL AR A4l T
0.8% ooz AALGE shRte g 7|FEAE ¢ 28
e B 5 ATk ool webA TIEAR P dbl=
AE0] o7 dh= o ¥l o3 9ES 3 Zlo, o
Bol HEng, WIE7 5 AEAS] kst SHelA ol
a9 vepd Ao% $dEthElad and shtienberg,
1994; An et al, 2012).
VAR WS b)) fElAR S A

= Table 494 R viel 2ok 7F5AH] d3FAHE o
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Table 3. Principal components in liquid fertilizer of by-product using pig carcass(wet weight)

Principal components Other components
Items Days | T-N+POs+| T-N | POs | KO | @O | MgO | NaO | nj(y C‘gﬁteerft
KO (%) (%) (%) (%) (mg/L) (%) (%)
o 28 498 0.98 0.18 3.82 15.0 17.5 87.5 0.1 80.3
Liquid 56 4.89 094 | 017 | 378 | 156 | 182 | 906 0.1 817
fertilizer
112 4.46 0.81 0.12 3.53 15.7 179 90.1 0.1 84.1
1Official .
standard Liquid manure| >0.3 - - - - - - <03 >95
1Official standard of commercial fertilizer from Rural Development Administration(RDA, 2012).
Table 4. Hazardous components in liquid fertilizer of by-product using pig carcass(wet weight)
Hazardous components
Items Days As ‘ Cd ‘ Cu Cr ‘ Hg ‘ Ni ‘ Pb ‘ Zn
E.coli
(mg/L)
o 28 ND ND ND 1.0 ND ND 04 61.3 ND
Liquid 56 ND ND ND 0.7 ND ND 0.4 53.9 ND
fertilizert
112 ND ND ND 0.6 ND ND 0.3 52.1 ND
T A
Official Liquid <5 <05 <50 <30 <02 <5 <15 <130 ND
standard manure

1Official standard of commercial fertilizer from Rural Development Administration(RDA, 2012).

H]9] F3ll4dE(Zn, As, Cd, Cr, Cu, Hg, Ni ¥ Pb) 3%
37 A TEE Ry vws) & o zhzt
b 7 Qe ARl H R e w3
YERAITE 7F5AR WAk o] R3S 289,
564 2 11290 Ak Cro] e 27 1.0, 0.7 2 0.6
mg/LOE F-57]7ke] mE Cro 35 2fol7k A2 flsle
o, 7FEEatade] 715Xl 30 mg/L olst Hurh e
S UERUIgith B3 Zn8 Agol® Anle] =713k
= 284, 56 1 1129 7}z 613 539 4 52.1 mg/L
2 71—%%%0“4 7154?1130 mg/L Hrt 22 s
Hebfglon, 717kl mE Znol 3 Aol flth
7R "—‘1‘*&1?‘{ Mule] F=7)3E F ZAM As, Cd,
Cu, Hg % Ni¢| e 4 A3 257 AZEHA o} 7]
FA ol B Agelal, AA(duE 2@ ¢ 7EEal)
2 Q% WHOE Ecoli O157:H7 9 AR deh= AEEA|
oxet.

2 9

TEEARA RS o]ste] |9 HA (VY E,
pH, "IdE FAR)= AR, ol 4 ZdsklN
112943t F46t0] ]9 F45 F7sksith 7%&%11 o
Ak o) ] #HA LP e FU%E 0.5 mL/100

mLel5o, pH* 7 Bl A4 s0do gete
2 223NN 1129 Bk H4A70 %5
= E] ]507(4 X tﬂ—o]_ 9,]_._,1__1,]—7H o tﬂ—ol—qu l?__{,:_ﬂ
(ol o1 o) 1 B6el L 600 o 2
29 559 o £} 254 o 94 F 112
[e]

7}8H—Eh @x}, ﬂ
%] P05 ¥ K02 &efo] 28%0f 71 =9ko
m, Alto] Zglel wet ofzt ZhAsh= AEo|ginh Hdl

4¥(As, Cd, Cu, Cr, Hg, Ni, Pb ¥ Zn)2] 32 28
o, 569 B 11290 F-5AR Aol B v g7t 7

(sl 412 e

EAol] AR ol ArkE vigol Bl 5 o
WL 5904 ABEE AT oIS L8 pH 720
M LP wA4ES 0.5 mL/100 mL F8 Z-$-olch 344
Tk EooofA H]—rﬁ VR ENS FAYE (AL
AL Aolste] &5 AEAAZ 0|87 AMnle] Raw IFE
o Moo} & Zlo® rerELh

Acknowledgement

This work was carried out with the support of
“Cooperative Research Program for Agriculture Science
& Technology Development (Project No. PJ008239)”,



354

SEO et al.

Rural Development Administration, Republic of Korea.
This work was supported by the Basic Science
Research Program through the National Research
Foundation of Korea (NRF), funded by the Ministry
of Education, Science and
(2012R1A2A2A01015706).
Following are results of a study on the "Leaders

Technology

Industry-university Cooperation Project, supported by
Ministry of Education.

References

An, NH,, Kim, YK, Lee, Y., Jee, H]., Park, ] H., Hong,
SJ., Han, EJ., 2011. Changes in chemical properties
and microbial population of farm-made organic liquid
fertilizer during fermenting process, Korean J.
Organic Agri. 19, 417-425.

An, NH, Jo, YS, Jo, JR, Kim, YK, Lee, Y., Jee, HJ,
Lee, SM,, Park, KL., Lee, BM,, 2012. The survey of
actual using conditions of farm-made liquid fertilizers
for cultivating environment-friendly  agricultural
products, Korean J. Organic Agri. 20, 345-356.

Animal Plant & Fisheries Quarantine & Inspection
Agency, 2011. Animal disease on central prediction
conference, first quarter of the year. 11-1380644-
000068-08.

Choi, SK, Song, HH., Park, KS., 2012. Analysis of
foot-and-mouth disease diffusion velocity using network
tool. The Korean Society for GeoSpatial Information
System, 20, 101-107.

Elad, Y., Shtienberg, D., 1994. Effect of compost water
extracts on grey mould(Botrytis cinerea), Crop
protection 13, 109-114.

Hill, D.T., 1977. A dynamic model for simulation of
animal waste digestion, /. Water Pollut. Control Fed.
49, 2129-2130.

Kang, MA,, 2011. Fate characteristic by non-biodegradation
organics of FMD leachate, Proceedings of KSEG 2011
Fall Conference / November 10-11, 2011.

Kim, KH.,, Kim, KR, Kim, HS., Lee, GT., Lee, KH,
2010. Assessment soil and groundwater contamination
at two animal carcass disposal sites, Korean J. Soil
Sci. Fert 43, 368-370.

Kim, SK, Kim, J.E, Park, DM, 2011. The cultural
analysis of 2010-2011 foot and mouth disease massacre
in Korea, / Environ Health Sci. 37, 165-169.

Lee, HJ., Cho, ].S, Heo, ].S.,, 1998. Study on optimum
conditions for the composting of industrial wastewater
sludge, /. of the Korean Environmental Sciences
Society 7, 96-103.

Lee, GJ., Jeon, J.O., Park, ].H.,, Nam, S.Y., Kim, T.J., 2011.
The manufacturing characteristics of organic liquid
fertilizer with poultry manure, soybean meal, and rice
bran, Korean J. Organic Agri. 19, 577-587.

Park, ME, Kang, AS., Kim, S.C., 2006. The effect of
storage container types on odor emission and quality
of piggery liquid slurry fertilizer in the farms, Korean
J. Soil 5Sci. Fert. 39, 136-143.

Seo, D.C,, Kang, SW., Choi, IW., Sung, HH., Hur, T.Y.,,
Yoo, ].Y., Lee, Y], Heo, ].S,, Kang, SJ., Cho, ].S., 2011.
Evaluation of fertilizer value of animal waste for
agricultural recycling, Korean J. Soil Sci. Fert. 44,
788-793.

Seo, YJ., Seo, D.C, Choi, LW, Kang, SW., Lee, SG,
Sung, HH., Kim, TS, Kim, HG,, Park, SH., Kang,
SJ., Cho, J.S., 2012. Selection of optimal degradation
agents for hydrolysis of animal cadavers, Korean J.
Soil Sci. Fert 45, 241-247.

Seo, YJ., Seo, D.C, Choi, LW, Kang, SW., Lee, SG,
Sung, HH., Kim, TS, Kim, HG,, Park, SH., Kang,
SJ., Cho, ]S, 2012. Degradation Rate and Velocity
under Different Acidic and Alkaline Degradation
Agents for Liquid Fertilizer of Rendering By-product,
Korean J. Soil Sci. Fert. 45, 810-816.

Rural Development Administration, 2006. Method of
physiochemical examination by fertilizer, pp.
144-234, Korea.

Rural Development Administration, 2010. Manual of
composting using liquid pig manure, 11-1390000-
002801-01. Korea.

Rural Development Administration, 2012.

standard of commercial fertilizer, Korea.

Official





