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A study on recycling of food waste using poultry and
earthworms
Byung-Do Lee, Yoon-Hwan Bae

Dept. of Life Sciance, Daejin Univ.

ABSTRACT

This study was on a recyling system of food waste using poultry and earthworms. Food waste
was fed to the egg—raising hens (Gallus gallus) or ducks (Anas platyrynchos). And the excrement
of poultry after ingestion of food waste was mixed with other organic waste such as paper mill
sludge or night soil sludge, aged and then provided to the earthworms(Eisenia andrei). An
egg—raising hen and a duck ate up 0.40kg and 0.79kg of food waste per day, respectively. And
the percental rate of exctretion(the amount of excrement/the amount of food waste eaten up) of
an egg—raising hen and a duck was 71.0% and 53.7%, respectively. The excrement of poultry
that had been mixed with paper mill sludge and aged was vermicomposted more easily than the
excrement that had been mixed with night soil sludge and aged. The excrement of poultry aged
for more than 21 days was more suitable to vermicompost than the excrement of poultry aged for
less than 21 days. Even though, the earthworm lost its biomass on the mixed feeds regardless of

their aging periods, which was supposed to be caused by high salinity in poulty's excrements.
Key words : Food waste, recycling, poultry, earthworm, vermicomposting

=

SAE2Y7E ALE3}Ele] AR (Gallus gallus) B %28 (Anas platyrhynchos) oAl Folsla
I 2258 He g = 289 ujdES £X]¥ o] (Eisenia fetida) ol Al Fo]3te] E|H]|3}sH= recycling
system 75 7Fsd& % 56}7] st S21E 2d7]el uist g3t eg]o] AAE, vidE 2 Al 28
ol tigh #|=o) ] Adala ZAFSEE

J.ofKORRA, Vol.12,No.2,2004



SABAUNNE B e 2ol HolsE
71.0%, 2212 7

QLFelst EFste] ¥
ourt HEAQ AOR Vehd), Eek AR wi

%2171 A R0 Tt

gl : SAB 2

1. ME

1990ddlef] o9} #H71Eo] Ak FA) =,
27t v o] &)%)k 22} Q. ¢Jo] UojLhHA] A5
Ze71el thgt o] S7kekAl =gt 2001
SElvEte] A S8 2] 19 g
11,237=07 A7k ok 4109 Eof sfgdslar o)A
= A AL #H7)1E 2 48,499=2] oF 23.2%

o A, SAEAY7]= S0 80~85%0]
4G AR o] AR S 1%
7 AdE0] 9lo] o W HESo whyEo] ),

T o shao R SAE 2aV]E B AEl
GoFdoly AU o ® o] 8= = Qli= ol
A 7HAE v {714 d71ERC =4 7R AL Q)
o] A% ?1 A3} 7 o3l Hdslsie] e
I FARES AR A o7 ghgst = g,

O—Cl‘ié A AN M ABAER A E3liAt
74 8] Holdd] e Hold-E& Foke Edsd

ol 2l §7180] FHAE olixg] BHo] o]

SR, )3 woleld] i wo|ige] Zojdl
5% 2719 ool iEk AR olgfol

d

ORIt} wEbA oA o] &S SHXE 52
= 284719 AEgel oMz T
Boh= A RTh= Abss), wgER] Hh)s) A
g So] Ho|AHE o|F = odﬁ]x%_i ps)
Bok= Aol aadd Aolrk. &, e8] 2 7=
b A PGoli= S4E 2d7] AHgE As AEH
Frko g o] o]g 7o) QI E uf g7,
wEbA 2 ATl SAE2 A7 E AlRskst
o] A (Gallus gallus) T FE 22 (Anas
platyrhynchos) olI7l Folslal 1 22183 H2

2 o= 79 wEES =X7o](Eisenia

NV
o
LU

ﬁ%

c&i
o

R71EAL 3 A128, AL E, 2004

sARey] APt s B
€ 0.79kg/¥, 53.7%= YEPIT} AE-

N4 Agolel A Foldt A, o] el AXLHAE ERH ART} A4
PEER)
A|egolo] A fo] 219) mjyt

el7], ksl Eush AAas

o] 7% 0.40kg/<,
I} e HEsh] 8l AxE AREHAG
HxE AXEHAE EFste] 21Y o F

%0170 AT FEHo|gTh

andrei) oAl Folste] EH|ESl=  recycling
system 75 7Fs/d& AES] flste] 545 2
d7]el thek w3 o] HdAE, widE 2 AR,
et gigk Aol A EE-& ARt

21 51t 22| o|8et SA=E2e7| A

211 =

ZA7% A S 2dl7] A gelA] sk -
gE S22V E JEAtelA ARSE s
9 (molting  chicken) ¥ 3FE AHE2d
(Anas platyrhynchos) ?llAl ol 95
& ARl ARESR1 200%200%150cm
(LXWxXH) =719 32 g2dellx AH538tla, &
223 170x280%170cm (LXWXH) =719
2k 28] ARl ARSIt S4E A7)
= ATl AN FFAl SAE 2] A
O ZHE] FFRigkon] JdstE BAsk] 2
49 F27)o) BykshaA] Zhairel dolakaich
2.1.2 it 229 24
ot ?_(28 X30%36cm) o 2n}Ey o= <
Al A lined 67H, $F lineol] ¥ 12712
S AR EE 3o 2 6719 lineS RHE9],
T 72vkee] B JAlste] v shd SAE
2d7]el FES}F AMRE A7 2%% ekl &
o] skith A Foldk Y& SAE AHU|E S

Aol B2y AAFS ARSI

=&E|7] XMElzs



(7 %1

7@% Holgh saw2rey] Ae] F s A
ARSI v ES ol e wAE &

N“Maﬂﬂ Aol gt ¥EER VERRIth
) Abekel Algke Rlsle] Bl Abehas A
akoiek

L] o] 9 AA| A= 29 ARl 3578 2
el Z$ 20wk} ARSIl o
3} A ST

o
oy ®
s
o
BN
~
ix
Kl

22 A&, 222 dMXz|ls =AIE B
S F=7(ZH0f| mE X[>Ho| MA S
25275 B QoA Foldh 3 nijde
AR, LE-S TaAA APGoloA Hol7] 21
bulking agent®@X AA|EEA], AEALE ©]8
sioith AxE ARAEHA, JIEAYE 7R
Zhzy RS 65%7) H e sk
ol 75309, 7Y, 144, 21, 28U AlelA
Al A skl A ololAl Fol, A|Fole] Az
ARSI

o

I 4o Mo
il
N
d

o

A

o
-H>
3

fi

o ml

o=

=
o)

=

2.3 X[Ho| Al 3 FTAL
25%x16X8cm (L XW XH) AE|ZZ A=}l bed
material 24 AR SR ZHE] 2HHE A o] &

HE 300gs 2ok v E#9o](Eisenia
andrei) 2 20g¥ ]2ttt o] 914 gele

20g9] EINTE Ho|g =23l 23.5T9 3

FR9} Yol oI £4F

7] A Y] Het

i
-

R
-
ve)
w

Ao A ARSBEAA XF o)) NS
24A7F 2HA S Z ALY AdRde] Hols B
T Adalshd ghAl 20g9] HolE F115le] Adalg:
=5 ARSI #¥o] )14 60Y Tl AR
A o] AGolE Ao R sl wdd &
S BEHES B8 AF 3 KIMTOWELSS o] &
st E715 AAS F AR S5k Al
SHAE HolZ Folgt U 2 =TS AF

B39, 7} ARG U 3G,

il

24 A= o|slatd EA BEM

SAE2E7], AR, 28 52 71 HoE
2] pH, A7HAE=(EC), w3 (%), F71E%
(%) 2 F-s=NaCh)E S35k pHe Al
=29} SHTE 15 vEE £%838F] 100rpm e =
1Az wRkst Fofl pH meter (Model: Orion
420A) & ol&3t] FAsIsith A7IAE=(EC
= AR FRTE 86! 5B o AAE o3k
% Conductivity meter (Model:Orion 130) & =
ekt g2 AlRE dry oven(10470) @]
A 24A7F AZAA ST fUlE TS
dry oven(104C)elA #HAZxE A=
furnace (6007C) of|A] 8A17F A4x F-of] FA33] S
], GE-sEe 13 AR 10gol 7 90mlE
3tated =)= AEsE 5471
(Model: TM—30D) & AR5l S5t A

= muffle

0.7

0.6 |

0.5 F

Amount of food waste

Days after feeding

[Fig.1] Change in the amount of food waste consumed by a laying hen a day(kg/hen/day).
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[Fig.3] Change in the excretion rate(%) of laying hen when it was fed with food waste.
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[Fig.4] Change in the excretion rate(%) of laying duck when it was fed with food waste.
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[Fig.5] Change in egg-laying rate(%) of hen when it was fed with food waste.
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[Table 1] Physico-chemical Properties of Food Waste and Excretions Excreted by Hens or
Ducks when they were fed with Food Waste
e L N N R R
pH 4.4£0.0 7.2£0.1 6.6+0.0 7.0£0.0 5.5%0.0
C (#S/cm) 20,600+1,146|33,783+2,448 | 28,917+1,287 | 2,940£168 | 6,500+291
Water content (%) 78.2+0.4 86.2+0.1 87.3+t1.5 27.2+t2.1 14.3+0.1
Volatile solids (%) 86.4 61.2 65.6 75.0 83.6
NaCl (%) 1.244 1.169 1.126 0.145 0.513
' FY : Food waste from Yangju
2. CE : Chickens' excretions
8. DE : Ducks' excretions
[Table 2] Physico-chemical Properties of Hens’ and Ducks' Excretions that had Been Mixed
with Paper Mill Sludge or Night Soil, and Aged for 21 Days
Aging Items analysed EC Water content | Volatile solids | NaCl
period | Mixed materials Bl (1S/cm) (%) (%) (%)
CE+P' 7.2+0.1 | 21,700£557 58.3F2.7 73.0 0.835
0 day CE+N§ 6.90.1 | 24,983+2,507 56.0t1.8 74.0 0.924
DE+P 6.8+£0.0 | 19,183+1,871 54.1%+1.0 74.6 0.688
DE+N* 6.5+£0.1 | 19,983+839 50.3%+1.2 77.6 0.845
CE+P 7.8£0.0 | 7,722%+142 63.2+0.3 65.3 0.550
21 days CE+N 8.9+0.0 | 26,383+1,207 44.2+0.4 70.0 1.561
DE+P 7.7+0.1 8,227+66 60.1*£0.3 67.0 0.559
DE+N 8.9+0.0 | 24,300£132 44.3%0.6 63.0 1.170
'. CE + P : Chickens' excretions were mixed with Paper mill sludge
2 CE + N : Chickens' excretions were mixed with Night soil sludge
. DE + P : Ducks' excretions were mixed with Paper mill sludge
* DE + N : Ducks' excretions were mixed with Night soil sludge
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[Fig. 6] Biomass of the tiger worms(Eisenia andrei) populatona when they were fed for 60
days with hens’ or ducks' excretions that had been mixed with paper mil sludge
or night soil, and aged for 21 days.
CE + P : Chickens' excretions were mixed with Paper mill sludge
CE + N : Chickens' excretions were mixed with Night soil sludge
DE + P : Ducks' excretions were mixed with Paper mill sludge
DE + N : Ducks' excretions were mixed with Night soil sludge
PMS : Paper mill sludge
a : Biomass of introduced tiger worm population was 20 grams
[Table 8] Physico-chemical Properties of hens’ Excreton According to its Aging Period
Hens' Excretion had been Mixed with Paper Mill Sludge and Aged
REnE PRTed 0 day 7 days 14 days 21 days 28 days
ltems analysed
pH 7.5%0.1 8.0*10.0 7.5*0.0 7.7+0.0 7.510.1
EC (xS/cm) 17,517+1,032 | 12,817+493 | 10,550+t492 | 8,840+22 | 9,922+178
Water content (%) 60.1+1.7 56.6+0.5 55.7*t1.4 66.3*+0.6 65.3£0.8
Volatile solids (%) 51.3 65.8 57.8 59.8 61.5
NaCl (%) 0.558 0.694 0.664 0.505 0.451
A o] A& gt =elgerd A AE W A A&EHAG JAeAYH 22 7148 Arled &
g M-S gk wetEe] ed FQ Ut Qe greted FsAlZl v 1 FsEs A Hgolel Jol,
S5 275 B e eloflA Folste] e A eEli-s A & F Qe SRS EY
ARET} Qo] gk 2 714 o]slstd s = e Ade stk ARy 28RS Hxd
AVt AifTable 1], NaClsEs 2245 27 AR &R e} REAT Z3stle ), £33
9] GR-EERTNEE thA Wgkoy, At el U3 F=5 21 T o]sEA] At wiskE XAt

o] B 197} ¥git. webd Aol oejRe
Aol Aelsh=t] glofd] FREs} o143
A E F 9leS ek ek

1% B AR R AAWE 71A 7
2 A HE o)t Adahs 2o
= gk weh] AR oele Az A

£
=

=)o

33t Table 2].

NaCl'sEt AxE AXNEHAE
A 0.5% Y == Holgl ot dxd
kel AlRoME 1.0%oo R =
UERRSIT) ol QlEAdUe] 2
TOoR JdEy, Feo 7 Q1)

J.ofKORRA,Vol.12,No.2,2004



[Table 4] Physico-chemical Properties of Ducks’ Excretion According to its Aging Period
Ducks' Excretion had Been Mixed with Paper mill Sludge and Aged

ltems analyseAdgmg geifiee 0 day 7 days 14 days 21 days 28 days
pH 7.810.1 7.1£0.1 7.2%0.1 7.3%0.1 7.2%0.0
C (1S/cm) 13,333+1,541 | 9,465+146 | 8,367+500 | 10,068+644 | 12,950+312
Water content (%) 58.1+0.1 60.8+0.6 57.1%+0.4 60.2+0.8 59.4+0.4
Volatile solids (%) 72.0 63.8 63.3 59.3 56.8
NaCl (%) 0.544 0.471 0.642 0.597 0.731

[Table 5] Feeding Rate (days / 20g of mixed material/20g of earthworms) of the Tiger
Worms(Eisenia  fetida) when they were fed with hens’ or Ducks' Excretions that
had been Mixed with Paper Mill Sludge and Aged for Various Periods

Vied mamrding period| g gy 7 days 14 days 21 days 28 days
CE + P’ 7.3+0.6 4.4 +0.2 3.6 * 0.1 2.4 +01 2.6 £ 0.1
DE + P? 8.9 +0.8 3.7+ 01 3.9 t0.2 3.7 0.1 50=*+0.3
Paper mill sludge (control) 2.8 0.1

' CE + P : Chickens' excretions were mixed with Paper mill sludge
> DE + P : Ducks' excretions were mixed with Paper mill sludge
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