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SUMMARY
I . Subject

Development of duck feed and feeding technique using food wastes
and organic wastes

i1 . Objectives and importance

This study was conducted to develop a duck feed and its feeding
technigues using food residuces and organic wastes, and to establish safety
of sanitaton of duck feed as well as meat of duck feed duck feed
manufaciure with food residuces and organic wastes.
ilt. Contents
Davelopment of duck feed and feeding technique using food wastes and
organic wastes
1. Standa-dization of formula for duck feed consist of food wastes and organic
westes
2. Establishment of feeding system of duck feed food wastes+organic wastes
Safaty of duck feed manufactured with using food wastes and organic wastes
t. Basic research for improvement of safety of duck feed manufactured with
food wastes and organic wasies
2. Research for establishment of safety of duck feed
Safzty of duck meat produced by feeding of food wastes and organic wastes
1. Basic research of sanitarily safe production of duck meat
2. Research for establishment of safety of duck meat
IV. Results and Applications

1) Food wastes have a high nutntional value and good palatability. No
significart matter has been found in using of duck feed manufactured with
food waste and organic wastes. Furthermore, it has been suggested that
duck feed will be very recommendable diet for production of sanitarily safe
duck mMeat.

2) In the pomnts ©° reducing feed cost and environmental problem from food
waslte, i, is suggested that feed manufactured with food waste and organic
wastes will te very beneficial diet for both duck industry and environmental
control.

3) It is strongly excected that all information achieved from this project, including
more than 1000 different analytical data of nutrient composition as well as
harmful materials in the food residuces or organic wastes, some



recommended formula and proposed methods for improvement of preservatr
ilty of food residuces which ensuring sanitarily safe product for duck feed
using food residuces and organic wastes and duck meat by feeding duck
feed, will be very useful for actual duck farm.



A1FAME 1
A 1A dAysge AQA 1
A 23 A7AL Ex 92 Y& 4

1. 7 5% 4
2. A W& 5
A 2z 9w {71 AAYE o]f3 Al L FA9UlE A
of %3 AF 6

A 1Azt @ f71A4 HxY o A 2 FSAAA — 6
1. 2NAZ 6

2. FAA 12

Al 23 73 2 {7148 WAL 933 EA 15
1. Iuke) 2R gk 15

2. Aol E2)3 EA 21

3. 7718 dAAYY AR G F 22
A3 A AR 7Ho]Z2AY AE 25
A48 Fuk D FIA ARAYE o] §F YR E —m— 26
1. 8% H*a H] A4 26
2. Az @ FA0E AA 29

Al 5 A FMAE AR AFAF 41
1. AF&tAl A3 41

2. 29 AFLEY 51




A1 AR /74 4L FHY AE
1. zere] faAgE

N

2. &

174 HAde FadE

A e AFAY R AL F UG HE
=

h?»l"i Aol o uke] AZAF F3

2
1.
2. BETA Aol & It AP FY

3. 54 Aele] @ e AYY ¥4

A3 A AR F9 2289 AN HE

1. $4& 2 A

2. 2889 wiled 4 AE

Al 47 DAz g egAls 4504

1 Az 2 A9

2. AWAR FeiA7Y NG

3. Zutate FAA7E =44 F

4. WRAR FAAIE FAR BN

1 §714 AAAS 8@ 22N T 0K A

57

57
57
60

62
62
68
74

79
79
82

86
86
88
92
94



CONTENTS

Chapter 1
OVEIVIEW  coetecncrcccmrcrieeetttnnrreeeesssessssssnsssessssnsessssasssonnssossssessssasssmenssssssssnsesmnnn

I. Research background e

I1. Research objectives and contents S

1. Reserch objectives - eeeeemesanenenns

2. Research contents - eeetemeesesseseressssissenessssessane asssanesaseanann

Chapter 2

Developments of duck feed and feeding technique using
food wastes and 0rganic Wastes -t

I . Production aspects and collection system of food
residuces and Orgainc WASLES --c--cecreerestermmmnrnsunnneneenescnenes
1. ProducCtion ASPECLS eeeeececricscreeneuecrcsesesmsesssssssmssssasssessesssrasssns
2. CollECtion SYSLEIM  «reieeerenircrcmcmcncmeceenssesnstsessstemssesesesssenssesssens

[I. Nutritional characteristics of food residuces --eeeeeee.
1. Chemical composition of food residuces -------eeeceececeus
2. Physical property of food residuces :--eeeeerecccsesennaneas
3. Chemical composition of organic wastes ---seeerseeccnce
II. An approach to establish the simplified analytical
method for nutrients composition of food residuces ---
IV. Manufacture of duck feed using food residuces
ANA OTEANIC WASLE  ccreeeveereemeremsesesssesesessssssssessesmmeesssssssssasemssssnns

1. Recommended formula for duck feed - ercevrececrnccncancn.

2. A proposed system for manufacturing and quality
o701 410 & o) SRS UV U OUN



V. Verification of acceptability of duck feed made of
food residues and organic wastes by feeding tnal --- 41

1. Feeding trial with laying hen RS 1 |
2. Feeding trial with duck B — 51
Chapter 3

Studies for achievement of safety of duck feed make of food

residues and organic wastes and of duck meat fed a duck
OB  crevrertretmi ittt s e rr e se s te s sss s e e s ss s e ane s s ses sbe e s sasosa sasesssnsn 57

I. Investigation of harmful materials in the food residues

and organic wastes e - 57
1. Harmful material in food residues «mmcicnees 57
2. Harmful materials in organic wastes «ceeeeenennnne. 60

II. Studies for improving preservation of food residues by

VATIOUS LrEALIMENL  ceeceereremreieimiiiiiiiceiemsesessenensantnsssssss sessesasascssnnnce 62
1. Physical treatments --eeenoninicnnnns Y
2. Biological treatments e, - 68
3. Chemical treatments - - 74

[I. Safety of duck meat fed a duck fed made of food

residuces and Organic wastes - 79
1. Growth rate and morality - --coememvmennennenseieeceneen, 79
2. Harmful material in duck Meat «cccecervreessrreeemeccoreeeeensosnees 82

Chapter 4

A practil:al field feeding trial 1o prove applicability of duck feed

made of food residues and organic Wastes. -wemerereiisienennnns 86
1. Materials and methods - eeemmmmnrrmariierarseerseessneseessns 86
II. Growth performance - cecnesaenes 88
IMI. Carcass PerfOrmancCe - eirssessesescessesescsesasens 92

IV Economical canalysis e sesnenenerensenenene 94



List of Table

Table 1. Discharge amount of food wastes in each city
ANA PIOVINGCE  ceeocemrremreecesrnrerssanesssesesesesteseesemeoe s e esee e eeseeeeens 7
Table 2. Food wastes production from model and general
restaurant and feeding facility for a party in each city
ANA PrOVINGCE  -ereereeecmreeereemeenee et s ses e et et ees st s eeeeses e e 9
Table 3. Food wastes production from home, restaurant and
feeding facility for a elementary school -..ccccoceeenencece 1
Table 4. Seasonal effect on the chemical composition

Of fOO0 WASIES  werceererreerinenenteen et tee e e e s ee s eeeeeneeen 17
Table 5. Chemical composition of fermented food waste. -..-e.... 18
Table 6. Physical property of food Waste - errcceicncnircneninnnnans 20
Table 7. Chemical composition of f00d Waste .-woercececenvcuneen. 22

Table 8. Typical source of organic wastes and their

chemical COMPOSIHION  «cceerrrrememoereeetetsee oo eeeee e eee e eeeee 24
Table 9. Pearson’s correlation coefficients and probability

among each nutritional component. oo 25
Table 10. Recommended Formula for the duck feed

USING fOOd WASIES  -oeoeeeteecntcaeeee ettt e 28
Table t1. Chemical composition of food waste discharged

from Seoul and 10Cal ArEA - veeeereveerieeeeeeeeeeeeeeeeeesenn 30
Table 12. Chemical composition of food wastes discharged

from various public restaurant o, 31
Table 13. Amino acid profiles of food waste according

1o the discharging OFiGIN.  «eecoreererrmoeerererees oo 33
Table 14. Chemical composition of Organic wastes -...cooeoreee.. 35
Table 15. Appearance rate of toxic subatances

IN fOOA WASIES  -cvererermnrenrrieeeee ettt eee e enas 37
Table 16. Contents of heavy metal in raw food waste --eeen. 37
Table 17. Chemical composition of the laying hen

EXPErimeNntal QIELS - et ceee e eeseeeeeees e 44



Table 18.

Table 19.

Table 20.

Table 21.

Table 22.

Table 23.

Table 24.

Table 25.

Table 26.

Table 27.

Table 28.

Table 29.

Table 30.
Table 31.

Table 32.

Table 33.

Table 34.

The effect of fermented food waste on feed intake

Of 1aying hen o 46
The effect of fermented food waste on egg production

Of 1aYING REN oo e 47
The effect of fermented food waste on egg weight

Of 18YING heN oottt 47
The effect of fermented food waste on egg shell

Of 1aYING NEN oottt 48
The effect of fermented food waste on egg yolk index,
Haugh unit and cholesterol 49
The effect of fermented food waste

ON the €00 COIOI ottt seae e 50
Feed efficiency of raw or fermented food waste

N UCK oo re s e e ser e e ee e e e e et s e e e e an 54
Carcass characteristics of duck fed raw or fermented
FOOA WASIE  ceoroiieiee ettt et eeeesestae s es e sneate e smasanaas 56
Appearance rate of foxic substances

iN FOOO WASIES  coeceereeriiieeieerrree et e cae e vesanasseseeeeeesnes 59
Appearance rate of toxic substances

iN OFQANIC WASLES - orerier e reciteeseeree et e ns e aae e m e e 61

Chemical composition of food waste in the

conservation experiments ......ccveninrnnvereeeeeereennn 63
Performance and mortality of duck fed raw or

treated fOOd WASLES  -ccecocrrrrr ettt eees 82
Experimental design .. 83

Effects of food waste on feed intake in duck fed

iN 2ACh PEIIOA ottt ene e 84
Effects of food waste on body weight and daily weight
gain in duck fed in each period .-cecememeceeecceeenn 85
Effects of food waste on feed efficiency in duck fed

iN 2aCh PErIOA  cooeerere ettt et et 87

Effects of food waste on carcass characteristics



in duck fed in each period oo 88
Table 35. Effects of food waste on economic efficiency

in duck fed in each period e 90
Table 36. Effects of food waste on mortality in duck fed

IN €ACH PEHOA  crceeemerreesereeiemee et s e eeeme st e e eesees e eee e 91
Table 37. Metal contents of blood of duck fed food waste

iN 6 wWeeks after DITth  cocccceree et ceeee e e eeeaee e 93
Table 38. Heavy metal contents and microbs of breast muscle

of duck fed food waste in 6 weeks after birth -.......... 94



List of Figure

Fig 1.

Fig 2.

Fig 3.

Fig 4.

Fig 5.

Fig 6.

Fig 7.

Fig 8.

Food waste collection and recycling system .....cccce.
Process of food waste collection and food waste feed
MAaNUfACLUNING oottt
Effects of physiological treatment on the change of

dry matter, CFU Coli-form bacteria and Lactobacilli

of food waste during aerobic StOrage ----eeeeeeveveeieincecannss
Effects of physiological treatment on the change of pH,
ammonia-N, total VFA concentration of food waste
during aerobiC SIOrAgE it ee e see e
Effects of biological treatment on the change of

dry matter, CFU Coli-form bacteria, and Lactobacilli

of food waste during aerobic sStorage ...ceernrecccnccnene
Effects of biologica! treatment on change of pH,
ammonia-N, total VFA concentration of food waste
during aerobic SIOraAge e e
Effects of organic acid treatment on the change of

dry matter, CFU Coli-form bacteria and Lactobacilli

of food waste during aerobic storage ..cecooooeeecviiinneee.
Effects of organic acid treatment on the change of pH,
ammonia-N, total VFA concentration of food waste
during aerobic Storage et e



H1& M2
AlA AT "He A

oo

4)

6)

ABZ Fgo) 7H5E AW D K/14AAYY RES B vES T

A iy == a4stn on, ddAHez FIZAs w2 Hu gt

YAk F ALRZE RS v ol 33 Eold, ek ThE 73 Fol
et ZRAMAIRELTE 30 - 40002 S E AN E MAKS
eels HASHS Yol MRS 2E SHOR AW BE §7)4
AGDL ol g3t A7t BE(AA AS 57he) oF 30 % RE).

Ao ArzAY GYH ANE 2 gou w4 Wust dFsie o
Fho) W2t YRHALY) BB FY2e o]§ TEo] Y Wt of
Yeh, #% @ao] w0k 60 - 80 %) FAY @ 7hx WustA we s
wom wael ezt o, YdHoz P¥ YIE EoHALE 2 -
5%) AFE S A Felg 2AT 9dol A

g {14 HALE Al dE2AM9 JYH sxe wg Fou O
At salmonella T¢ WA mAEolY FErYEAd e Ha
(mycotoxin)dll g4 298 & Ae AFAYL A2 AL,

AR f7IgARdel 20 e oled@ BAlY WRel WA Lojw ol
A7)z EHel A Hn glod, EAHS Ads sdoy 1
4 Al 2 oo oA xS RS ABEY B 2 AAE

=
Mg atn % 4 L.
anbol 23 Qi Y4 BFYHN AFEL KAL) AW

o W

ol elstod, aelm vt frjdERde] dA 4™ £ Ade oA

L84



7

8)

1)

2)

3)

4)

A D AzHHAMg AAG Ao|z|H M o #HZE F A&
AY.

a2y e % R714AALS A5 ARE ARERI AL drE
5 olulstol, S5 2R ATE AFY AR

Jy

mab gk 2 {4 LS o8 (1) LIARE MEsta (2)
Age AR D (3) eAMAEY AL Fuds] 9@ AR
Az 2 3F714¢ AAHY Bt AL

. BA YA 59

A SdM AASEHR Je 28 F AST b 2102 (95 64¥
HAEAN 2% F£AFo] oF 1600E/dd E&n U&= &t vl

9o 25% ol4tel EWAQA FAFME woln o, ABAFA U@

19

2o 2=
T

2 dwd.

542209 ABRTEE 3724 A9 1880 tj$ Fopq  go] ua
MEALROl o8 %S ANTEA SAANE FARY Rrolie), 4
2 WgARstdel A 4estEzd £9 2d%d e A Swt
SEES

2,
T
I
d

ARdaaA FAYdel & I R {FUIEAAL S A BdE N &S
9 #Hstn Joug ogg A RE AEEsA HYE 2 BAA

AAE WS woR ¥ 5 AL,

tlo
=3
AN
ﬂ,

et 2 7o) ddAAd e £A4, Q/C, AtRAZE, 39 BEE A ¥
&a Jasgd FE9) A4S F dE A2 B



o

9]

2)

A8 £33 2w

S AH 24 W71 e 24E 2 AReE ¥ g0l WA Esbe

e EAC8TAY 215% oA '92d 20%E ZshojA] AR Aol =& HEA}
P29 ANEE 7S MNLdd ZRse AT L g oL no

-0

2
(2
oX

dAA gk g FI) AL E o] Rt ALSE 2 AAEe o
wAHE AARY 7ML S it AF3] BAAL oo g
FAle] BT oM SBHAHAYDY GreentPoz =
HNE& dgAP ezt Y.

g
o



A2A A7AL 2% 2 g
1. 947 Mg 2%

7Zh. A B8

2 fFrlEBAYLE YERT YARE MLstn QAEY AL R (3
GAAE S AP BB AR AR Az7le R FAVIed A4

Dzt FF7EG case)R K713 dHAdHe =3 ¥E3
> ZF ZFYE NRC AASEFY U2 27379 22189 3% ol

2) At Az

3) Jwatrdd S8 AMSAAH
— wigAtg g 28 div] E&AMF A 10%0]

4) ghbarz o) kA A
- Aflatoxin B; 25 ppbe|3dl, Salmonella A% ®l % 3%0°] 3},
A drleh B4 03 % olst

5) %898 TA9 GAA

- A FFd TR &%



2. A4 AT7AE U

AL R dE
FE, O FeAT YL AR Ay g
T aw 2 fin Adas dpal SU AR FANA £
o ol A L= 2o a7
S g E EONEA Ay g gogana g9
b o . shu] 2 M 5H=2A
OTLR FNRARLA 2TNE | w350 A9z 3
L EE £2 9 AP 9 a4
4 B L 514 AAAL oI5
A A A& LS R aan goadAe ey
g GOt WA ARE Y| hane 2
£ OB 1Y AR g | TEEE B S
gune By AzdF 74 delsY H=
T 2 7140 ARDE oo
o A QHANES BAA |- AFBAY FA 17
GE 9 AP (ZAE, A, 1 2
O2eAAME) FANBRE B | 249 A
Aze 49
g Al 2% ¥s
8. FaAgde EEELE
- ARAR +Tr71*4:4|z}‘i7
A D g4 AAAE ol 8@ AzuA 2 FAuIANA A
2R B2 A& A
ag a7
CAE@HALARDE FoI |- FAMA AL

AARE € AAN HE

M Q‘LEJ_

OALR (R 71 A A2 o) kA

2 CNZASE B AN A4

A TR D §AA AN olg

d AR MY BEE A - 4PN FAS 93 Uy AS
a7 (g4, ststy, 4Ead Ae

A R f714 AL

dAY FUE AB A7
Oquge) agy %2

o} -&3sta] g 2P AE 9

HE

ol

jor s
( 5457 F, mycotoxin 2

salmonella% &} A} )




H 2 & =g {old sxas olst 247

1)

7}

)

g})

AR ' S07= e

13 Iz G714 dAde =gl & 253

81377 vl oY ey A2 7357 DL ddeE Ay HyEd
€ ddHer zASA7Y @HAR2HEH o] & dataE AFTLE
T AAH.

2 A - =Y e g

F2vete) ¥ A wiEF S 15075 TM/Y 2 veyd

b g A e e A7 R He AFER Jeigen, tg
L2 AdEE ZAHEAG. ol ZAMdIAel SAE 2dr|e wAZFE 7]
T2 3 Zo] ohy} FAHE FHE2HY do2 ety f&olel
Az, EAS7E gol @ AxdAe wEde] ddHer EA Jew
on, B8 XAIE7 9dd ATdAMe A2 AY dgses =
AAFART WA AdEd Aoz ARE.

AR oz Aukg 7p gol wiEdR S A Ad3st b gL Agoly
4930MT/Y2AM dAx SAE 24719 327%S TAA7 2 o 2 vg
S2E AUIE, ¥4 HEY wolUtH(Table 1).

Axdoz 1909 INHE 7Hd 8ol 24 & AFE oy AMFAA
debdh, 3R, dAEE eoldd



Table 1. Discharge amount of food wastes in each city and province.

City Amount Rate
/Province (MT/day) (%)
Seoul 4930 327
Pusan 1,519 10.1
Daegu 748 50
Incheon 615 4.1
Kwangju 499 33
Daejeon 476 3.2
Kyunggi 2,356 15.6
Kangwon 311 2.1
Chungbuk 328 22
Chungnam 409 2.7
Chunbuk 509 34
Chunnam 563 3.7
Kyungbuk 579 38
Kyungnam 1,086 72
Cheju 147 10
Total 15,075 100.0
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Table 2. Food wastes production from model and general restaurant and
feeding facility for a party in each city and province.

City ‘/ Model General Refectory
Province Restaurant Restaurant
oo kgfpersonfday <o e e

Pusan 0.30 0.23 0.12
Daegu 0.17 0.18 0.1
incheon 0.48 0.25 0.05
Kwangju 0.16 0.20 0.09
Daejeon 0.09 0.16 -
Kyunggi 0.21 0.20 0.08
Kangwon 0.17 0.20 0.10
Chungbuk 0.16 0.29 0.06
Chungnam - 0.45 0.12
Kyungbuk 0.16 0.21 0.09
Kyungnam 0.26 0.25 0.08
Chunbuk 0.39 0.33 0.09
Chunnam 0.46 0.39 0.14
Cheju - 0.92 0.02

Average 0.28 0.26 0.08

- Survey term : 1997. 5. 23 ~ 6. 5
- Size of sample : Model restaurant : 3,004, General restaurant : 1,441
Feeding facility : 838
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Table 3. Food wastes production from home, restaurant and feeding facility for
a elementary school.

. Public Korean Elementary school®
Home f
ltern restauran Refectory

ton/d kg/person kg/d kg/person kg/d kg/person

January 34.90 0.09 - - - -

February  41.84 0.10 90.27 0.16 90.04 0.08
March 49.05 0.12 97.74 0.18 50.32 0.04
April 4282 0.1 114,71 0.21 50.71 0.04
May 57.52 0.14 138.11 0.25 42.75 0.04
Jun - - 140.71 0.26 61.89 0.05
Avg. 4523 0.1 116.31 0.21 59.14 0.05

' Sungnam-shi (about 400,000 person)
? Songrim restaurant (about 550 person)
* Dosung elementary school refectory (about 1,200 student)
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AN R g ARHAAY FAAA

D A% 2§74 ALY FAMAE A A7 S A F ALAA @A
T AL 9, gt AAFES Hoi ot of "R FA
}.

A7 ARz AASH QA Fe Aoz FMLUYY.

2) %, A8 S AT 78 HA 2AE 2F3 A Bio 2yr)EE F
2 e 2T Jdod, o] RAFAL ot Algst £ BT o]
A2 82 s FAAAYS $Ee AzHoz BYsidol & Ao WY

g

(BaAdN 9% egan L)%
SN AHg37] golal 38 4 As AATFZ] ¥oirg F2

¥ Roz Holy,

3) 53] dg £ANB @ AW 44

9 YuHoz g AUz A¥ste] ARser] Yot WMoz v
e AYANDAG Bes AR 27 AN FASE YUz @
oAU Y EE R £242 st ALAAVAZ A LY

A A (Fig. 1).

2

5 &% AFAAGAHAME HIHo2Z FHE st FREY 23y Fgz

T = -

SHHOR AL St AR AATHA LA £ A7),
U ke FAAA AR
D e 158, 28714 A2 WD o), AEsE AAdE 44
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2)

3)

4}

& FASG AAHA ¢ F ALYt sted AEstD FTAY 2= AF
AedAzt FAES & Harh ok JEA WES 124 o AR
FAF 12M 3 ol ARSI FA) 7tEe] TIES & Aol Frh

ek £A 9 %a& i}%% 2 YE2sh A BAHA Dolop a3,
HAAG F9 Aol of/HA FEE YAFoW o] nAF A
Apgkolojo} rh. A —’F}Ml RolE Yukzer] FARBY YFAES
ogss AL AWt A Aol FHFojo} o},

kel A AYE T3 Ae 71 T JAY FAALAGA 2 A A
s ol 983 oFo4d & de vy AAN %

o] ARHE A MEHE BE §714 AALL wEA BusA 2
§ 8718 ABSIEZ ARsetn, 2dy) Wi dsty PasAY ¥
24¢ A&Moz Fuan Y2E 7Y 4 Ax AY AAE FHeo

gt

2 AxAE AEe AEAVOE ARSI o] AAARH 4 &
520 L ¥ARE 5 G2 FF9 Jl50) Yomz olF A 47

o ¢tgsg N F U=EE Py 4 AHAHA AYE o7 A Lolo}
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Fig 1. Collection and recycling system for food residuces
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A 2A g G049 4%H 54

S WHAY T BAAI G we 2 AR "wolsl A JENE 4 9
HEZo & ZAlAME 7HA, dFE Y 2 dAIFAL 5 e dds AEd
ZAHE 43S =48I

7b. AJ2e] 3u] @ BEaury

1) 7HRAA sizse ke Ada Hane) 28 Qo] F2d 2ddoz
FA WA= [ FA 19979 19 FH 6¥€7A AY F 2 - 43, &
2838 A&zZbEE LE3IE oule gt FAAFo VY TR dHAS A
HAY F st ANRZ & =% GAFALe Jure AZYstw ¢
WAHT R MEA BT AN EAxTRY FAASYYH, 4G Aure
MNE AFT 4 339 dygria A9 J=E ztzt doj 1997 d 1Y R E
647kx] 2 F 2 - 43 BEst F 283 A 8EE HH A}

221 E2FELN XY DA LEI)N(QELEY), Korea)oll A @+

ol LRPZANE FEA A A st

83 Alare A YAl & &7 Yol A4z Sutstd B M A}
4% wW7hA] -20TC9 denady 2astde

2) Zgke)l 24EL ¥FE MES AQ dFANN 98 60T AZ7ANA 13}

, 2EHA =AY 248 2 23 FFE AOAC1990)

of wzt EAM3don, 94 AOAC(1990) %ol wa} Ca®t P& Atomic

absorption spectrophotometery 2, NaCl& AgNO3E o] &3 HAPH oz BN

& Tt

. Ziuke] AAY x4

e

1) Azube) zdwa g8 21-27%9 HA(FF 2523%)2 ) $ EopA Yt
H A R euiPAE ot & 5%FE ¥ dWA 5 el L
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2)

3)

4)

6)

o, #d F okfFo 2ust dEHoR Frtste JEHL AMAsH AR
HQ dAztdos #8o] b Aoz B H(Table 4).

2% $Fe A9 10% W2 AW Az vaie] S8 ¥ A
£ dEolon dux FIFSANN F& ENE /0T 5 Ao HA
ol AW dstel WRE &Y St o ARE ABY FSE
ool the Fo7t Basiy,

ZAH UBE 54% - 103%2) WAR AF 695%F AU AL 3
U9 27t FAS Fokste AU AL At AU Eohx:
o emz B3 ALFY AL 2RI ZrAsE BA AB o]
st Aol MEHE Wi AAHE 2 ARA AN} BaHLE ARz
N AHgA BEE FoE a9t

o

5
3
A

ol

Cad 0.3%-80%° WHZ Wo|7t Ay, 4 599 A Jelgo. Po gz
08%-1.7% =2 79 EA Jelyct Ca, PS5 718 747t 4.0%9 15% W
99 g2 FXE UeRd odd £ A4 289 dUdL: 2T W(Ca ;
min. 0.9%, av. P ; min. 0.42%)2 FZAAZ £ UL AT L 2837 &
Hol Ao a2y 0184 7l frlehde FFE msE AL
vkl Aoz wodEd,

NaCle} 29 ditdoz iy gf 3ol 25%UI2 34 oy 2 =2
AbAIAME 367-540%9) Mol BT 38%Z wh$ =A Uelon =3 o
Aol NaCle} &@o] ok 2Add maly AdHoz 5%7 24ag o
= e o] FEL dFEE KLY £ YL FEolz gao) oy
4o oled 435S $AE] A e 9E5H st Fou)
ERFY NaClg 28 2FFAUY, 358 $235 € & Ade 94ke B3so

°F & Rojth.

ko) 23R 20%7H4 FRsol WPARZRY Y5 Eek=dl olx A
2ugol ¥3HA 9P 14 5+ Jemz For) a7y 58 Ca @
Bo| ARHoR WEs 4e AL 2o o ZASY Holor & o, A
dHoz §F9 27t Frss Add WEHE wel #3o] Tt
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Ca®l &3] S7t8 Aoz Aztdd.

T AgA AANASE +EGFL FAHE Aoz ANy, BY A2
$2E 27hEE Aoz ARG,

Table 4. Seasonal effect on the chemical composition of food residues

Month n DM CP EE CF Ash Ca P NaCl

% of DM

Feb 15 172 2709 1158 735 1446 282 1.46 3.89
Mar 22 1871 2581 9.04 541 1831 407 1.72 3.67

Apr 11 1656 2581 10.01 546 2521 8.02 1.83 4.04
May 17 1813 2362 10.94 739 2045 478 1.74 3.84
Jun 20 1871 245 11.94 792 1167 0.18 0.82 465
Ju! 11 1800 2597 1154 8.07 1890 0.51 1.86 452
Aug 5 1315 2149 1011 1028 1454 0.27 0.93 540
Mean 1780 2523 10.51 695 1741 3.09 1.49 414

+050 061 049 X033 =*1.17 =044 =018 =0.17
DM : Dry matter, CP : Crude protein, EE : Ether extract, CF : Crude fiber
Mean * Stanard error
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. ax

D

o] AAE x4

HRAZ7|A Y CEJXINL B3] st AEF o] 887%=

e Eon], FadwA Fdex 282%F AWl FFALE A dHdo =9l
(Table 5).

2) B Aol ¥HT 104%Z vi$Eol ALRZ o] &% Aol A A Ay
9] S/t U3, XLEF gz AF Y g Ag2A FAY ALE A
w2 dAle ex Qo

3) AxFdke] NaCle] &3S 42% 2 ¢ =gt o|gjzto] dEFF L =&
Aete AR AEEA ol&87E oEsU 48L& HlsoksteE AR (WS
7154 AR B)dEe &&0] 7t5sit,

4) A Azuo A dFE Huz 4594 vygsEs Agelng Algy
22X g8 gt A7t 7h&slsojor & Roeg Azd

Table 5. Chemical composition of fermented food residues.

(n=28)
DM CP EE CF ASH Ca P NacCl
Mean 86.66 28.15 10.38 5.58 10.26 1.26 0.67 4.14
SE 0.81 0.32 0.58 0.13 0.27 0.11 0.05 0.05
EE : Ether Extract, CF : Crude fiber
SE : Stanard division
o, Zuto] v Ay gz EX
1) SAYE o] 3L 2394% - 28.15%Y Bz HAAH 2 z}o)s}
42 fRom, 53 shge) el ZAHAR B AL A4 2 HYe
FAEo] 53] Bol TgS o] 7] w&Eoltk(Table 6).
2) 2L E DA T FutalA spAolY SA A wjE ko] ¥Ely
Z3]E, Ca, P7t dA3 ¥ AL 258 A 44 $F52 1A
THHAY s 258 FA B4 W) FR7 Ho) UA o} of



A AEo] @A et
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3) LAYY el JFH AR Zalolsl AT 22y BAFALe 7
oz *&%01 e Lol e 3-4% o4 EA Uehgom, £8 NaCl
9 ASE 48B%Z B w4 vad ASHA FRed ol GAFAL
oM AFHEY AgZo] B7) WEo2 FHUT

4 AFSAYY A4S 2NEF ZYEY GI% Ca, P BBl A =
A dehd e el wrk Rol FAE RN JAsE Ao 47d
o}.

5 stdrldlE PI4EY od Bt WFdY: FUSe
BT 4 gonz AEstY A= By Aoln,

Table 6. Chemical composition of food residues

Discharging Crigin

tem Public Korean Elementary Fermented
Home restaurant  school refectory food residues
% of dry matter
cp 2394 £ 072 2454+ 091 278 * 132 2815+ 033
EE 12.01 + 0.85 8.11 £ 083 1021 = 0.8t 10.38 1+ 0.66
CF 947 £ 063 581 * 043 570 + 043 558 1 0.17
Ash 1809 = 1.62 2599 + 244 879 £ 064 1026 - 0.34
Ca 3.05 = 061 567 % 1.16 0.69 = 0.25 126 £ 0.12
P 081 * 0.15 328 £ 042 0.57 £ 0.11 067 + 0.13
NaCl 336 = 0.37 393 = 0.31 485 *+ 0.34 414 1 0.12

' Home (1997/2/18 ~8/7),
Public Korean restaurant (1997/2/17 ~ 7/12),
Elementary school refectory(1997/2/13 ~ 8/9),
Fermented food residues (1997/2/12 ~ 6/2)
2 CP : Crude protein, EE : Ether extract, CF : Crude fiber
Mean = Standard division
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A AtE2 Z8e7] M By olsivt "asith wad waad
/(

NRE FHUZ 2R,
b Az Ful R zApgy

1) o] =2d 44 xAle] AHEE ANEE B 4 19 7HdeA AHY A8
9 4F & A&t

2) £RE Skgd NEE ¢4 TG FAYos EHsgon 110C2 HA
¢ dz7lAM 4N A2 F, V2FLL s

'}, A}
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“

L
e
flo

o g% AMEF2 40~-60%5 A YA, FFF7F 30%H 9
HAEHAUT AUAE FFY & Ue FEFLE 30%7H70] Hol &8 A
Baos o]l8d + AL BAsATHTable 7).

0

2 @A ARAe AxFt Y VAT S U7 APA Fole A

7_(_1
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Table 7. Physical property of food residues.

Month Meat Grain Vegetable
sources sources sources
n % of DM
Feb 13 18.90 21.76 59.34
Mar 24 29.36 29.96 40.67
Apr 12 33.92 33.09 3299
May 15 28.55 29.31 42.14
Jun 19 223 32.09 4568
Jul 9 2298 34.06 42.96
Aug 12 30.34 18.07 51.59
Mean 104 26.33 29.69 43,97
SE + 533 * 6.08 + 841

SE : Standard Error
3. w71 AAAAY =¥ FF

Zukatg Az FL82 AHEEH A f/1AHAYY 2R S 2AEATD
7 Azl 2 R B4 Py

D AR GYH REFL AAE A/4AAAGIGARZ d=g A8l
Q= AY THY Y B4 A dste AT FF 0%
oA $HE F714 $AZ R AZGRT 408 ALALEAT ol
24 ogd o 30009 #7148 $AE 4EE AOACU990)Y el
2o,

D) PABE UG WPAR AzA BASE BE FFY $4To T
of gonf, ol Am AZAY H71TZ EFHY AsHe HojAot o
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3}

4)

t RUES0) BUTh dF o) A4 IF4E, 1545 wel, WreFol

HEg2 A9 AT, WY L FANRY 2ol

olE ol AP stE P el
o EEFAEZE U, 9 Fo] AU

BTl 2FH ] AN

G $714AR 99 498 5§

D

714 Y e %3 HAE MR QledME Barzie]l Ay wigAt
2o A8 A8ER] XA ®HEe] 27 Qlo] dwrH oz FHy)g oo}
3 Aoz AHoAn e Y F A3 Mg o AL F AL

2 BusE 9859 AAY JUNNE ZAMGR 2R HAYY HE
& Table 8 o Yetuidch

R

o
&

2 B3 AN £ 714 AAY) YES PR database® TE3H
Ak,

3 #714 ARLF EFPUE, AT FUE 5 ABYR) 5% WY
on] AMgFol Fob WA L AT Wy) AT AY AFAU 2
e,

5)

A g, Adypaze R4 ¢ 9PHoz FYFY ¥4z Y
QAR EA ol g3t ofege fey AwHFo) Eob F7I Ase
dels $27t e Aoz dudn,

AR AZFPANY AF Fol WAY AU D WEANR 2B
J¥Hoz AH BAt 5 g PAREA C4E 54 2 64g 7
of he MY AT AABTHA o}F AZH K7lgAAL & £ A
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6) AL FFol o} JYAQE ozl 9 o 2L FHolH WA
7], A&7t d28tE A9 v HE L FHda YoM databaset I FE
st i BAEA] golx 8ol & Heg ylgdr

Table 8. Typical source of organic wastes and their chemical composition.

Source DM CP EE CF ASH Ca P NaCl

- % DM basis
Cracked corn 8593 800 337 276 200 000 025 032
(under feed grade)
Corn germ 8380 1139 1128 650 355 000 080 066
(under feed grade)
Egg shell 8105 881 281 061 7047 205 0.15 046
Corn powder B734 885 572 257 170 000 037 044
(under feed grade)

Bakery processing 8932 1119 75 041 173 000 0.17 117

by-product

Wheat 8728 1340 060 200 152 000 028 05

(under feed grade)
Blood 2553 2457 043 002 117 000 006 051
(under {eed grade)
Cockies by-product 7904 1119 738 047 179 000 001 159
Fish 2860 1792 188 0.19 930 017 139 074
(under feed grade)
Sorghum 8600 1101 95 765 538 000 08 194
(under feed grade)

Poultry processing 2265 878 217 054 117 000 019 03t

by-product

Tree processing 5867 091 1.45 4367 044 0.00 000 021

by-product

Sawdust 9188 143 242 6541 041 000 000 055
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A3 A 2Rl BoZAY AR

j9)

D2 AMEA v BAME HaR
Al 51‘—‘—ﬂl o] ¥3& &Y +
Mutog & A& #2FE /5FY F Ue

i A L {18 AAAU50A) A
84 data seti-r*ﬂ database® FE3t1 ZAELY  correlation

coefficients & ZA}st A ¢t

;2

dr o rE
4
o
N
i)
ooy

rir
[
u4
¢
i)
(o]
ku
2
dlm
)
O
ok
A 52

Ash# %3 Ca 2 P G MmA 2 4ASE deigod o
42 obd vl et 2tk @ data® 48% Hasl dr Aoz @
290, A% data® 4% Bt thm 2 ch(Table 9).

Table 9.  Pearson's correlation coefficients and probability among each

nutritional component.
(number of observation = 430)

CcP EE CF ASH Ca P
EE 0.20364
0.0401
CrF 0.00790 0.45158
0.9306 0.0001
AS -022738 -0.16124  -0.03803
0.0101 0.1054 06749
CA ~0.290045 -0.15871 -022676  0.81766
0.0009 0.1t 0.0113 0.0001
P -0.12082 -0.17483 -0.14059  0.82079 0.64878
0.1760 0.0788 0.1194 0.0001 0.0001
NaC 0.3120 0.07031 029120 -0.26982 -0.40944 -0.26898
0.0004 0.4826 0.0010 0.0021 0.0001 0.0021
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A4 ZN D 74 ARLL 088 AR
A =

1. ¥z wjdy) 43

ol doid Atz {714 AU JFHYEEL v eR 3 FFHY 2248
£ 2Ast] vl s Ao (Table 10).

7h Ak 5o Aag

D 2w 2843 2AA7 6 wtet 2 2AFEd JFH shxe dolt Asto
YA APGHETA wFo] MPAIRES HASA & 2FE HY F o]
IRk AAE w9 FAh

2) ¥ AANME Cherry velley meat type $42¢e9 4% dA=(Protein :
#4 175%, ME : #4 2900kcal) 2ot 20~30% Al 4Rt} olx =huk
o] 2%s 4 o888 nesty FRsG

3) duldd(3e wiekF 0, 25 50, 75 100%)2 S0FS JMAR APsigd )
Zik 50% ol/del wWige A € AR ‘T‘é‘z:l?_] FFE ulH B 24
ARk AME RS 50%E HAs AA wigsldd.

2
>
rir
oy
rm

4) WEHElE A 50%E V122 Ao, FARAEY IEA BAR
(F2 W2 % W) € oA{7HE ¥2ES 47 10 - 7% ALgEg o, o
A g 237 A48t A FUIARAEQ WA TE BAS(ER)E

°F 30% At&3tsich

5) AA wiFFo] dFr FIFL zuwHo] 6% PFE 01910‘11, 2ol
14% =2 A 228 wPAIRRY 10% B35 5L 9% Fastdnh

Y. A= 95 Au
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s

= Wafsted A

HEgn s Az (EEgY) 50%E V1x2 9 FUIHRAEY MEEA
FAE(FEZ WE 92 A 2 oF/3 2AES 247 6 - 8% AMgERe
o, AL FJFLEE A A5 FA) {7l FAEQ WgAats
T4 FAS(ETE ¥ 33% AHEsHA

Az 735 Aol wiste ol gako] £ wkdd o x]7irt o}
HHEE AN Ao FFE o AR

A wWEEe] dUdrd §FE zuwAo] 2544% ojgloni,
13.28% oldth.

Z Aol

10% Apgstos, AUAAE 2F7] Hstd A
B3 FAEEHHE 305% AHRsA.

Ho
i

3 2 3
g0 AEEA BaErE W @ vjel) @ oFAE RAEL 2426 -
% 8

dA wigFel dUdie FAe zowdol B37% olew, zAdol
14.02% oAt
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Table 10. Recommended Formula for the duck feed using food residues

Ingredients Case 1' Case 2 Case 3’
%

Wet Food residues 50 0 25
Fermented food residues 0 50 25
Poultry processing by-products 10 8 10
Fish processing by-products 7 6 6
Egg shell 2 2 2
Grain processing by-products 295 325 305
Dicalcium phosphate 0.5 05 0.5
Addrsives* 1 1 1
Tota! 100 100 100

Chemical composition

% of dry matter’

CP 25.30 2544 25.37
EE 13.85 13.28 14.02
CF 3.95 325 3.62
Ash 14.54 10.33 12.31
Ca 2.07 0.92 1.49
P 1.22 0.83 1.01

' Case 1 : Food residues 50% + Organic by-products 50%
¢ Case 2 : Fermented food residues 50% + Organic by-products 50%
* Case 3 : Food residues 25% + Fermented food residues 25%
+ QOrganic by-products 50%
‘ Mineral mix and Vitamin mix
® Dry matter basis
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th Tk Aol FFAME Mgl 1406%N w, AVIE He e
1062%2 A dElwon 53] 23§ ol AdojA A &x o] 2268
dl wjsle] HeAo A 1200%2 E zto]E JELHT. o] st
Aol A Moz e Ao st HEFE] Fol FF a7t 2o
o, ¥ MG 2 Ho] Bol o ZAFo] Yeld ez Mzt

Age Mg

Table 11. Chemical composition of food residues discharged from Seoul and

local area

ltem Seoul’ Local area®
——————— % of dry matter® -------
CcP 266 18.87
EE 1406 10.62
CF 9.53 8.79
Ash 268 12.00
Ca 5% 232
P 0.96 0.37
NaCl 421 389

1 . Model apartment of food residues seperation in Dobong-gu,
Seoul(1998/1/5~3/31)
2 : Model apartment of food residues seperation in
Pyungtak-shi{1998/1/5~3/31)
3 1 CP : Crude protein, EE : Ether extract, CF : Crude fiber

3 UF A fYE Jue guty =

) wee wWEsE
a2 ¥l 4EE
N Aol Wiz E

Eigats)

4

ko] Wit 2 9
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A7EE 3 44 sen 240
247 98 oA AAN F4Y, FAY, Y4F 2

=
Hee

Aol7h wro}
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Z a4 o (Table 12).



Wb A AS 37U FAY, FAT D GAFA L uEe zuwa
ol YES =i et oldw ARe AP IZVHE ojFe) W
o) ol W&o} oleje Aol Ued Aoz AzYY,

th olel wrste) @qPel A9 zAwe) o) 3116%2 YT, YT 2
BAF 20l vt WS FUom EG 2L FFE 2750%2 =
ool AYE FAYY A LuHE 240 A SFo)H ojd ue
zxgs 232 FFE B JEd oz Az,

2}) A& A5 Ed B2 HA 309%94 H3 368%2 1 Wolst He A
o2 yetyr

hodel #¥9 dFSAMANN BARE Jwe zowdd xR o
Wol7k Asted AREA AUS @ Wolt wEA JYH Frsh ol Foj Aok
g Aoz wudn

Tabie 12. Chemical composition of food residues discharged from various
public restaurant

Restaurant

Item

Japanese Korean Western Organized Buffet

—————————— % of dry matter ——————--—-

CP 37.34 2284 24,77 17.11 27.81
EE 18.76 31.16 15.44 12.78 14,62
CF 596 10.00 7.47 8.77 7.28
Ash 18.89 27.50 19.18 6.38 20.90
Ca 397 1.04 489 034 435
P 0.90 0.14 1.00 0.25 0.77
NaCl 3.41 3.48 3.41 3.68 3.09
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) el zuwad ge o B%UgE 4P ¥ou A3 F 1 ofvlk
4 240l e Rol7t e ASE daHel Fuwe LA olgg 9
s 2 obmlxdt 24& EASHETHTable 13).

b el ME YR obelxAte] $Fe YA Hert 206%me/go2 Al
oo 2 tgozE Ay sHRuE wito] 16777mg/g, ARI AL
ZYE Aol 4 Zo] 14635mg/go 2 UEhGon, Y @
o

A =] L]
He ANz A] Auko 2 14430mg/g o8 7MY Edoh

RE A
th ofelxdt A SloME dFSAAHNA LAY Aol &g ofm]neit

! Lysine, Methionine®} #%o] € @A) vl3te] 53] o} ofmlxit &
FRE ohyg O 24 dolM = 7B £A eigd
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Table 13. Amino acid profiles of food residues according to the discharging
origin.

ftem Home(Seoul) (Io;?n;?ea) res;lljtr)g(r:\t‘ foozr?ggiis::sz
- mg/g _———

Asp 17.80 15.01 20.25 1497
Thr 6.67 573 8.28 6.12
Ser 6.67 5.63 8.35 6.45
Giu 30.58 27.98 36.14 27.47
Pro 10.90 8.31 13.52 9.61
Gly 11.69 8.95 20.18 11.13
Ala 11.72 10.95 15.64 11.17
Val 978 B8.44 10.90 857
Met 343 2.16 3.56 1.86
lle 7.61 6.46 8.29 6.53
Leu 1423 1277 16.55 12.10
Tyr 3.80 342 490 2.89
Phe 7.72 7.21 8.86 6.67
His 424 379 493 3.70
Lys 11.27 8.95 13.63 8.56
Arg 9.66 8.54 12.94 8.55
SUM 167.77 144,30 206.92 146.35

1 : Model apartment of food residues seperation in Dobong-gu,
Seoul(1998/1/5~3/31)

2 : Model apartment of food residues seperation in
Pyungtak-shii1998/1/5~3/31)

3 Model restarunt of food residues seperation in Kyungjin-Gu((1998/1/5~3/31)

4 : Model of Dosung elementary school & Konkuk university refectory
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5) w71 HADY FIHE L FHER

7h ZARbE B8 AR E Azscsd Ao & JIAHA TEE
w37l fAstd A4F Fo1AHALE B8 F e d A2 28 T3
A gl AR e FUIAAALR {718 FEES FTHoZ AU
€2 A3 A (Table 14).

S EFSA 2 7 A& BT ofYe} s1So FH4Y o AR E L] A
91 JD A § AAHeZ & FiAE € £ don BAEe Fag
doj=d 4 glo] ARgstE Ik {7l HAYe gt Aflatoxin® #
o] B2 Salmonella®t E.colis 60 ¥zZtell HA 120786 diall zAtetQd
tH(Table 15).

o) 2AZIZEF Salmonellas A& H A Foed A4-F 9 Afatoxino] A& 1
53] v kel A diFe oigdo] HEso] kel AsEHE sl
AAA FHo] YA Aoz A=Y

2h) M9 ZAMNAM Ecolie ¥ pH( 48 ol&h)ollA AEo| Erissied zul
o] g ke pHE W 3= Lactic acid® 248 Lactobacillis) 7429}
Lactic acidE AA3A Ecolio] ¥4 £& #dA42 AFstes Aoz ey
Aukel g4 238 A9 7FE MAE Aeg Yewt 3 3k
e Fungi® W28 =90, oo wal fungi®) dAIEEo] FAsHA 2
Bl w2t gsle] A ammoniad BAHE EA pHE A5A710), &8 1
RBEQ Ecolid MAzdd fasiA 2 gsta, 479 43L AAAN=
2RE JHAS Jte] AFAH 2 JA8HQA S Mo Y Qg ux=
Ao g2 Yetyte

°bH Al @Y A2z B FHAE WYY JFd 2A%9 F54 532 4
NE@EYE - 6¥)Tol HA 598 ¥A5 QT (Table 16).

v Z(Pb)e +E& 0.3%pmolA 0.70ppme $E02 YEldon 7= B(Cd)
< 0.29ppmol A 045ppme) «E2 2 Uelgth B8 Cr, F, As® 43¢
ZAZ1Zv A A 00lppm °olst2 YeElY AgudEy 7122 ¥ @=

Aol dA L,

A
ks
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Table 14. Chemical composition of organic residues

ftem cP EE CF Ash Ca P  NaCl
% of dry matter
@Cgrg“’cj{}g 2122 8% 701 0% 013 014 038
Corn stach 837 350 193 124 010 025 O
Feather meat 86.88 7.75 1.29 2.06 0.32 0.29 022
Rice processind 1190 098 371 618 013 049 023
Ground hull 2380 1121 2057 428 030 033 088
Cabbage 1613 013 984 4190 570 126 403
Sawdust 108 047 7423 074 016 003  0.10
244 931 3% 321 233 000 020 037
2o} 1359 1346 776 424 000 095 079
28 1013 655 294 195 000 042 050
] 1416 934 059 226 000 001 201
=4 9624 169 009 460 000 024 222
bzt 1087 347 076 8694 253 019 057
o Z= ut 2590 791 - 180 - - -
Fxat 3028 862 - 074 - - -
s4ut 1683 1097 2703 647 008 106 -
7| &b 1693 1401 1189 628 006  1.10 -
Abput 843 611 2456 387 025 024 -
450y 2613 1125 785 276 014 065 -
WERMS 2202 3948 - 357 - - -
S & 5855 4665 079 4% 016  1.02 -
MMEAS 4527 1991 184 671 173 1.44 -
GEeE 1112 029 - 1905 - - -
WEEJ| MW 621 333 2543 4263 095  0.12 -
stobw 7| 2331 131 968  4.41 - - -
gAY 846 283 - 17 - - -
ol Atk 1459 095 1501 624 069 026 -
B gt 2562 785 1414 1500 023 043 -
NI 806 052 - 510 - - -
ZFxerma 1627 313 2740 1631 - - -
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Item CcP EE CF Ash Ca P NaCl
————— % of dry matter -----
HE 4t 3946  1.87 9.87 8.82 0.81 1.15 -
32X 580 275 - 4.65 - - -
Sl ot 25 772 2498 4.23 026 039 -
=i 405 095 5188 4.23 - - -
st 1266 1481 5692 168 1393 000 -
oolof 2= 545 112 - 3.09 - - -
243 239 080 2296 2.06 - - -
A 1135 684 - 8.77 - - -
s a2tz at 3282 070 3126 6.67 0.31 084 -
H4st 30.17 148 1902 6.03 016 0893 -
of &g} 2663 95 19.14 3.42 - - -
HiLbLR R 783 283 - 8.96 - - -
t Al el x| 1144 125 3929 7.2 - - -
24 Z= Abzpet 735 655 1997 1.71 - - -
Atgtead 165 248 43X 3.19 - 0.03 -
29 5 1409 246 - 4.33 - - -
Ot7tAlotd Hal 1452 429 - 14.53 - - -
OfXpe} 1853 1729 2355 6.11 0.31 0.52 -
SFrygs 628 148 28.15 1593 057 036 -
=3 695 211 2640 3.82 - 0.27 -
Sujda 904 219 1827 8.32 - - -
gy Pgs 1118 414 5030 17.74 055 015 -
F8]X| 2399 353 - 4.62 - - -
TSFEHESILY 2347 165 - 12.74 - - -
7| & 1823 1429 - 6.77 - - -
ST 1085 196 3374 4.28 - - -
Ched 271 400 9.52 5.70 035 094 -
e PSS 3809 922 2937 5.31 032 041 -
o & 1 1395 203 3489 5.04 - 0.20 -
FRU4E 2089 346 - 13.55 - - -
TEeiy 523 119 1007 1.59 048 0.16 -
SU= 5057 308 2216 6.89 - - -
Fu 2034 490 3642 242 033 029 -
™ Al o 6.19 080 3855 2.09 032 0.10 -
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Table 15. Appearance rate of toxic subatances in food residues.

Toxic Microbes Mycotoxin
ftem Salmonella’' ~
aimonetia E. Coli. Aflatoxin®
Detected
Processed foo
ocessed food - 44 000MPN/mi 4 - 8ppb
residues
Raw food
A - 102,000MPN/mi 4 - 8ppb
residues

" Salmonella Screening Test ; Locate{Rhone-poulenc diagnostics Ltd.,

Scotland)

2 E. Coli Test ; Colilert(idexx labiratories, inc.)
* Aflatoxin Testing System : Aflascan(Rhone-poulenc diagnostics Ltd.,

- Not detected

Scotland)

Table 16. Contents of heavy metal in raw food residues

Raw food residues

May June July August

(n=15) (n=14) (n=15) (n=15)

———————————————————————— ppm - - -
Pb 070 * 013 056 + 0.07 039 + 0.04 069 £ 0.14
Cd 031 ® 0.09 031 £ 0.06 029 = 004 045 = 008
Cr below 0.01 below 0.0t below 0.01 below 0.01
F below 0.01 below 0.01 below 0.01 below 0.01
As below 0.01 below 0.01 below 0.01 below 0.01

+ Standard deviation
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6) AxsH R FAAYAA AL

A7 A7 EHXE EdZ ol £ R AxTH(Fig. 3 718 ¢o
2 % FHuY AAE Fddd.

H FA R AzxETA

(D A 4 &gt QoM Byt AE AL %71011 g #Agkg
RNEFAAZFEBALZY, 215 g7 liftd, A8 ALY)oz &3 12
AIZE ol el ASH zNkAlg 3} 3

(2) ZAlg st A2 Sdtd e WA o) F

4 Adn4E AH xﬁx% (wi, 7, 04

I gaA] FAE E3o wuky

AEY WA By 2 ol
)4 gelad, udRE A%
SERIS

L o|n

(3) Ads AHe AR SAE AAZIE AESE AT JYHEY T ‘%l B
TE Astd R7I4HAYE 2 FFH v AR E Hee v g
o

@) EH7A ol$8 LA WAZE HEd L ANHA E9e
SFRR L ANA 99, 130-150C9 steamo 2 5% AE YFAPS @
o,

(5) AFAY SAE AA7IS BHRAIZZ o)A T AER WA
F, 042 PEAGAD)IE FUst] TEAA FHY SRS BeT

6 2EY FANEE FEEbo] H AEAF T AW VSIS o] g3
o ol % F4@ch

(D FHs7o) AAE A Z(L 750 1-292 ) FALEIMARES
At

(8) HBMNOIZ2RE GFHZE ol &3t Fo|27A olFata] Fodity,
W) F238E A4

1 =
Zt

o £AE WE & 1202 olUZ du, WE F 2N o4 And
e ArsHgol ohd B Aelggoz At oled olfe 2w

ks
ks
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(2)

3

(4)

(o)

WEE 2443 o] FolE Ald € BF T A Qo] FEER ¥t A
gz Aor A+ A Yetwr) dF o 2443 o) Wrt st £
kg wiEels FoME g5 2L AL A ge Aol npRA st o)
2l olfrE 25 R AMAL ‘_‘é}°l A dE 7S AASR A Fa T

'TQT-
Age) WAL E9 A4 U Y2 Jge v,

o

Ak FAL7E AEZ AFY AL Agdool sin, AHYPos FEY
Hag 2 @4 Yook 5ol Yo} ol8AEL Eo] YAHT 8710
ol o} ghr},

B FARFE gazIYos ool Yolok #m, +74871% A
920 #ol §& % At PN ojor Bk we Aol A A
7k #atslo) Qe Aol wpgA s,

Zute]l A7 3l AAF AdH oz de] e Auke) PR Wl
st F71H02 JEHALE sqorstn, dAAHA MHS Hed &Y
e TE, SIAAAY, HAANBSS dYHY 2am AAH 2L 3
?lste] uf g}t

FEErbl e AUARE FolA 53 FARPA Fo) sqdpc 59
FAARY FAD vhre) MM BASA Hol, fanl AR WUl
Yot E £98 71gcor s, ASzIldE WPARY FAS B
FoINLE Basit
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FH ¢ 2u M W 7 o 2 ol HRA A
HEE 248 .
s g8 W;y'_ K Egte gag
gelsHs PE - H71E 130-
galfs HATlE olF aod A MA7IE 130
SMENHIIE| (¥SH Mw re 150cel ZHy
Mg Xl ol A may B ALR S 3} Do ol
22 12412t dy yg sgs vgE URH SME
olufol HM myr|2 ;;QO{ ste Mi7lE 2B
= =7=g w#o|2 roles
£3i0f olay o ol & &
[ ]
2 ol o = + 3 RV TS
UDE S
HIs-A2] o
AMAle = M7= 40¢C
‘ shn=g HER W
%=z 7tol A& &7t N2I%E o|ue
R4 M= Ryt Mg Rt e
- L E M (7o)
ol &5H0{ Fof SR EL wE Ny 2 =osp0f
A ASHTE el
0l 85t0{ 0|3 o
FaW.N| 2
2 53 sonmE

Fig 2. Process of food residues collection and food residues feed
manufacturing.
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A 54 JWAs JAAY AL

Zuk 2§14 AXgoR wWgd s 84 € AANE
71 Hste] AdA 2 229 AYLF S dAEA

n}‘.
o
oL

1 434 Ag 44

oeje g AN AFLAL 71 datart FFE] BRARE YA A
F4EY A3 AMo) ool Y Ao s AFdPe] B4 4
dAE ddez AR 584 FESAT

b, A L 9y

DAEEE
6789 Isabrown @A 365 257 3¢ Aol dA FE Algsld AY
of 4EAI ¥ 304E Mdsid dPFEZ FAEAC

2 AE 77k
1996 39 10¥9%Y 33 49 19Y7HA & 3997 A X&)

3 4g44

Al Bl AR (Commercial layer feed) 3975 UZT2 &3 ABuigAls
R0%+ AL FRYALE 20% (Commercial layer feed 80%-+Fermented food
residues 20%) 32l ¢, AlHul AR 0%+ A2 H AR WALE 50% (Commercial
laver feed 50%+Fermented food residues 50%)% 2]-7, Algul@ALE 20%+3 %
SR ANALE 80% (Commercial layer feed 20%+Fermented food residues 80%)
Al B AL EFYALE 100% (Fermented food residues 100%6) 3 &+ %
O % 5HET R o o wiA3 Yt

AZzLFANALE (Fermented food residues)® Al & ’—‘—J oA ZAH &4

B AAZE 2ol B¢ F 274 vJAELE A8 2042 25EF
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dsts WEYANA 4N TEAAA disc mllE FHAHYG AYARE A
AZAH AIRE Z1x ARE St AZYIANARE 20, 50, 80 L 100% o
Astel W AZAAT. APAIRS) BEH FEE Table 173 2oh.

HoA

5 4¥%FE ud

HYFBS F7IE §AF &4 FAZNA 38 A2 Assdn IY 5
3 FE 130g4 AYNEE FAkdon HAS BAs Awo) BE F 3
F2 Aesd 4T UE 342 ARITF 4YD, AS AL S8 oA

X3 A Tl uigton] AYPINANF AAY HF &EE ofA 7~11TC,
12~21°ColQtt.

6) ZA}:

o

rg R N

of

E

7h dutslstd A 2 Fyx
dPra e 2R S 60CY Ax7A  1aF AxAA &, 2893,
A, 2ASF E 23E FFE AOACU990)E ol wat BAMsigon dA
AOAC(1990) %ol wel Cast P2 Atomic absorption spectrophotometery
2, NaClZ AgNG:E <188 AA oz EAMagu. dyxs HN-20SZ 2
g £A7(Toa Co., Japan)E AM&3to SAs Ao

FTAZFE ’é‘ﬁﬂWQ} dIF8A AFE 7@3}04 THeH, AL
i 3 H7 130g4 4BAEE 39T F A BFsi dgo) g
BT ¥Fe A 1FYRA0R HHAFS SHA

R dF
AJEL AP FE oY A HYFHE 2AJSFE AISFS2
Fol MiEgE FYn, YFL uy A3 AL Z*XW%% o] & 8o
Az 24890

?2}5 7= Digmatic indicator (Mitutoyo Co., Japan)2 #zte] S0 o
)=
]
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o}) G A
MitutoyoAH(Japan)9] 2| A2 d&o Folg 2E8 ZFAHEA Sauter

516D PHOE g TA e} YRASE Fagoh
g9 ¥ol

dgAs =

v}) Haugh unit
Haugh unit¥ Haugh unit &7 7](Mitutoyo Co., Japan)Z d¥9] Fo|=
#7439 Raymond Hauugh(1937)%&le 9std o8 I o=z Aisido).
JGCOW*™ - 100)

Haungh unit = 100 log { H — + 19}
100

H = @¢¥Foj(mm)
G =322
W = YE(g)

A} Roche color unit
W3t Roche yolk color fan (Printed in Switzerland)o2 ME & =3

sttt

of) ZUHE AY
Z AT A” & 300me] AE T dyY L 8L AAG
A ddEd F o)lRAE AER o ZH2HE ZY 4P 295 HAE
deod, FH2HE A kit (Boehringer Mannheim Co., Cat. No. 139050) &
AL-gate] & Ast At

2H). A

FARMLE FA SAS (Statistical Analysis System, Ver 6.04 USA, 1989)
g ol&3ld Z AMe]#3te) HF ¢S Duncan's multiple range testZ Hj i,
3 A& tH(Steel 3 Torry, 1980)

Z



Table 17. Chemical composition of the laying hen experimental diets.
Treatment'
ftem Control  CB0%+F20% C50%+F50% C20%+F80%  F100%
DM 88.04 88.92 90.25 909 92.63
% of DM
CcP 17.50 19.95 22.11 2383 2544
EE 1.37 4.43 460 6.03 7.59
CF 3.68 356 393 4,64 488
Ash 11.85 837 982 9.22 9.46
Ca 394 2.65 232 1.65 1.81
P 0.43 0.49 0.55 0.64 0.84
NaCl 0.55 1.23 2.12 3.06 3.65
Cal 2605.13 2754.42 370599 3949.80 3963.49
C/P ratio 148.86 138.06 167.61 165.74 155.79

Control : Commercial layer feed 100%,

CB0%+F20% : Commercial tayer feed 80% + Fermented food
C50%+F50% : Commercial layer feed 50% + Fermented food
C20%+F80% : Commercial layer feed 20% + Fermented food
F100% : Fermented food residues 100%,

residues 20%,
residues 50%,
residues 80%,



U 43 82 3
D Asdig

7h Adzx7lel 20, 80, 100% thA MM AARAAF] Fhou A
Aol wek dFFol Fose FFE BY L, 50% A FAME 2F A7
A Fstt A 2adte A%E BYrh(Table 18). AF71E ¢ 202%9}
50% WAAl 27k ztol & YERNA RRR, 80% WA Al ol on,
100% AA 7bE stol frelA Rpolst vebdth(P<001). ol2jd A
dutyog hHlFEo] F/NAYEFER U Eol Fasted Jwt AT ¢
o AEAFAEel Frhste Aoz A4S A, ke Ite ohiz)
gEe g2 9T A vidd FouA FFol gyl W B 4
A Rzdded dA &) FAYSFE dux ol Fristn ¥

ol Eotal AEAHAF] FokAE Aoz Azidd.

) d@z7el 20, 80, 100% WAl A FellM AtzdHFol #hot g
o} wat Aol Fotetes A verd dA A& ed, 50% A+
dqMe 2FRA Frrstg FH FAsE AFE 2oy, f94Le U

colAe PaAe At viMstn AR A FFe] wob R FH =B
T 5 AwAY AEadH B4 2Ed A 2 5 Qo] S Ed d

WEE AEs AP 3HY Zd4E nA £ Qg Rz AZd

LU

3
=
3

oo
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Table 18. The effect of fermented food residues on feed intake of laying hen

weeks Control' C80%+F20% C50%+F50% C20%+F80% F100%

- g
81233+ 14.51 838.00+6.42 791.83+1510 655.83+5127 552.67+30.87
862.63+9.39 861.07:953 87083*+23.04 7316714265 559.47+41.37
866.60+0 867.30+0 843.00*0 752.50%0 604.10+0
872.33+343 899.50+23.04 781.33+83.89 777.00+42.19 657.17+39.68

—

HW N

Overall 853.48+8.21% 860.51+5.82° 821.88+2450° 729.25+ 23.67° 593.35+ 20.26°

' Control : Commercial layer feed 100%,
C80%+F20% : Commercial layer feed 80% + Fermented food residues 20%,
C50%+F50% : Commercial layer feed 50% + Fermented food residues 50%,
C20%+F80% : Commercial layer feed 20% + Fermented food residues 80%,
F100% : Fermented food residues 100%,

2 Mean * SE

a‘b‘cMeans in the same row with different superscripts differ significantiy(P<0.05).

2 ARe L UF

7h) AxZE 20, 50% dAAA dEFE 2 A7t AU, 80% o]XF thAAl
Fopals BEFE BATHP<00D). A 71z B 4382 20%, 80% thA
Al 3FA AEgo] ¥gtn Y 72tEtole & Wssh ATk 50% A
Al 250l % Zadte BFEE BAdon, AzzE 100% NAA] APz
Fadte 4%E 2AcH(Table 19).

W) 3L 6068~64.83g22 RE A FAM FF9 ol AUtHTable 20).
ol YWt Awdde AAu g fAE A AR AHxe g
T(50.60g)2F Zut diAF(51.00~53.70g)te] Aol Uty BEangE B
A3 zelE el



Table 19. The effect of fermented food residues on egg production of laying

hen.
weeks Control C80%+F20% C50%+F50% C20%+F80% F100%
__________ g ———— o — o — —
1 86.19+3201 8571+337 8809194 7381194 5952+1274
2 8571000 9048+194 9048+514 7381389 4048*+5.14
3 9286+336 7380*+389 88.09*t514 6429+337 2857+514
4 9524+194 7857+673 80951028 7381194 2381+194
Overall 87.50%+2.13° 82.14+398° 86.90+562° 71.42+279° 38.10+548°
' Mean * SE
a.b.c

(P<0.05).

Means in the same row with different superscripts differ significantly

Tabie 20. The effect of fermented food residues on egg weight of laying hen

weeks Control CB0%+F20% C50%+F50% C20%+F80% F100%
- -9 -
1 61.56+330' 6033*+1.15 6568+377 6523+1.00 63.99+0.31
2 6539299 6007150 6563+331 6356+2.10 65.01+042
3 66.58+223 6265+0.73 6289+297 6551+441 6533+098
4 656.31£203 5965+050 6221£358 6504+136 6631155
Overall 6471:t1.32° 60.68+062° 64.10+177° 6483+095"° 6532+0.52°
"'Mean * SE

a,b,c

(P<0.05).
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FAsE FAAPED ZE 60~70%7F A Zao]l AP By
dztol] Mat"n, 2 7FE 34% (NRC, 198D)0lt}, ey, 2 ddA
9 Fol 7l 394%Ad wietd A7 A9 1.18~2.65%

dzhel EAo ol glo] AxAwe FAHAY ERE vdlH

jats
o
5

Table 21. The effect of fermented food residues on egg shell of laying hen

Egg Sheli thickness(mm)

Treatment Gt e e e e G . e e e e e e s
Large band Sharp end Middie
Control 0.371£0.001 0.375+0.03" 0.391£0.02%
C80%+F20% 0.393+0.04 0.373+0.04% 0.406+0.03°
C50%+F50% 0.377+0.03 0.402+0.03 0.393+0.01°
C20%+F80% 0.352+0.04 0.384+0.03° 0.411£002°
F100% 0.33140.03"™ 0.330+0.02° 0.361£0.02°
"Mean £ SE

ate

significantly{P<0.05).

" Non significant

) @844 Haught unit$} Cholesterol

G ATE 046~0512 A1dde] G8AF 044~0369 ¥ia

5 g9
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Table 21. The effect of fermented food residues on egg shell of laying hen

Egg Shell thickness(mm)

Large band Sharp end Middle
Control 0.371£0.001 0.375+0.03° 0.391+0.02%
C80%+F20% 0.393+0.04 0.373+0.04 0.406+0.03
C50%+F50% 0.377£0.03 0.402%0.03" 0.393+0.01°
C20%+F80% 0.352%0.04 0.384 £0.03* 0.411+002°
F100% 0.331£0.03" 0.330+0.02° 0.361+0.02°
"Mean = SE

a2%\eans in the same column with different superscripts differ
significantly(P<0.05).
Non significant

ns

Haught unite B.E o] 76~8022 di=+7F 80olx, 20% A+ 76.38,
50% AT 7999, 80% AT 83367 1009% A} 833608 BF Foto
o, A% dAFEol F/H8FE Haught unit?t 3718k cHTable 22).

Cholesterol# &2 tlz23Ho Az dAFolrM Etow, Az
209 A Fol A 2063%2 7 &kt

Table 2. The effect of fermented food residues on egg yolk index,
Haugh unit and cholestero!

Treatment Egg yolk index Haugh unit Cholesterol* (%)
Control 0.47+0.03' 80.06+4.12 1.596+0.095
C80%+F20% 0.46 £0.02 76.38+5.17 2063+0.074
C50%+F50% 0.51£0.04 79991669 1.787£0.066
C20%+F80% 0.48 £0.01 83.36+3.88 1.848£0.071
F100% 0.49+0.04™ 83.3617.55™ 1.711£0.017
"Mean £ SE

% Egg yolk cholesterol level (mg/g)

ns

Non significant



t}) ¢332 (Egg yolk color)
Roche color unite® thEFolA 600U, dxIE 20, 50, 80 % 100%
2 giM e84 2 Roche color unit7} 83, 102, 115 % 1152 F7ste &4
o] EATHTable 23). olaid AL gtd JdFHNE RAAI=
Carotenoiddl M7} 3¢ nF9 AX 5 okAFrt @ol £dso A7)
To2 AzEd.

Table 23. The effect of fermented food residues on the egg color

Hunter color

Treatment Roche color unit

L=89.2 a=0.92 b=0.78
Control 6.0+1.0° 50.1+0.60 271083 3171031
C80%+F20% 83£17% 449+1.73 7.1£1.70 285%1.07
C50%+F50% 102+1.2% 444+159 8.4t 151 27.4x0.75
C20%+F80% 11.5+05° 421130 10.7+0.67 25.7+0.66
F100% 11535 421328 104+£223 250134

Mean = SE

2%¢ Means in the same column with different superscripts differ
significantly(P<0.05).



2. 28 A 49

A 9 g4 Aoz WEgd eelARe 584 2 AANe A
7 Slskel AAY S AABAh

7h As 2 gy

D ’%—lfg%‘%

2 Cherry valley F1 2005 & 1097 A1 §828 wfFAER dujAbS
3 F 25?2%’011*1 Zt MAE AFS A HATAFT G 22E ALt
% 18078 4¥FEER 1"]3}31‘4

2) A¥griz
Cherry valley meat type 287} BAHF 3kgoll TE3t= AR 7AE AH{7|¢
oz YA A¥L WA,

3 A@EA

ABugAals F47E d2T2 stln Adutxel 7, A {Pt&z%al? A Zhk+
AZATALYG TS 4xF 3B o2 Jouixstdn, wEF 1545 2mX3.5m
9] AAFAAE G RSO AMS A

2t A2 Cherry valley 2329 & ARAHAY 2ot & 10%3E F¥8A
F9stn, ¥EY A% 371 3989 dYIFFNE HASA

5 ddrtae x4

Akl A9 oBA(FFHRF 3~5% &, Fetx"E 2 vdRH) AA F
Crusher2 #3433, AZANE dAF2A LN FAA FL& WE HAdg
T Y wigr)dA 108 FnF igEden, Fr14HAdLE 25 Steam
Cooker(100C, 2kg/cmdol A 4027t steamingdle] BF 2L Zgsigoen, TH
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6) A EHAF L AFTSFA

ABHATE Y AR T APel WYY 2L A% 2F A0 A
sed, AZL 159 BAos A TAEL 2PHAL

7 71e #e

vt Z7ld 4AE ScmAE ZolE ¥ nid HAHLE Ao H¥xsgo
#Br1e A E fand HF7I2 AUl 3718 ZA 844 &3 A48 &
AsfFAct. HFHeT 244 ABAHH) Vs EE £252 Ao,
P S5 ob3 18~25T, ¥ 23 ~ 35Co| Ut}

4. 43 d3 3 gt
D AsAMA% % Aexs

7H AEAAAY 453 ARHHFE RFW (raw food residues, B 2uh) ]+
oM 7b Estew, dzxFrst 7b¢ @itk RFW Ha 77 gz79 ga
A2t Eo f94 UA = RoHP<0.05)(Table 24).

W) FAZAME RFW A2 F 7b4 £9t3 FFW (femented food residues, ¥
APz AYFoE B} skt RFW A e 77 diz e bdg A8
1o {94 A Edoh (P<0.05). AR 87 &2 R+FFW (Raw + Femented
food residues) & 77 3322 7} FhAw, Fo9A4 S vtebtr gkt

o 5%3A ABHAFS RFW A 77 2ka, FFW Ael 771 743 wte
W, ReFFW A2l 7, 25, FFW A2l 72 94 Al 2ase 382
At (P<0.05). a2, FAZE AadAL] /1% 2e FFW de77 7t
4 Em, ARMAZO 7 £ RFW Al 77 748 wob #9929 o]
# 239 (P<0.05).

Rﬁ

-52-



2 ARIFEL FAHFO] 71 I AABHAFC] MR *E& FFW A3t
Zhsston, FAFE HAn As4dHAZFY & RFW A 771 7B ot
o3 Aol& EATH (P<0.05).

oh) 6578 A ALRAHFE S RFW A 37 73 £9k3, FFW A7t 7ha ¢
skth. RFW A 2] 79 R+FFW 2270l »j&l qi=+9 FFW M 37t 9
Hog A Jebwtt (P<0.05). SAFLS R+FFW A&7t 7k =3, A
£27&& RFW A2 771 7H3 =4 Yyt

uh) A717H4~6F %)l A FH #ellA RFW el #7F 718 %43, FFW 2 g
F7F 7V dsken, RFW 2837 gl 239 FFW Hel# 2t =4 JE
W (P<0.05).

Ab FAFE FFW Ael77t 7b8 =4 Jdeda dz=77 788 A Yebydo
AA%Ee g3 FAF] 22 &€& RFW g 77 Al2 2780 7H4 &%
o fiz77t b 2dth AR 87 &S tEF9 FFW A8+ of RFW
Aol foA zole B A (P<0.05).

oh) AMejyztel ABAAZFE FFW A7, R+FFW A&7, RFW Hg32 &
9oz F7b (P<O0D)AUI, FAZFE RFW A+, R+FFW A,
FFW A2 Frisdon, Atz &l FFW HgF, R+FFW A&+,
REW #2722 foHoz Frhada (P<O.05).

A) st 5714939 BEAAEY) DEAADL 92T ABHGARTE
t} 23 ~ 89% Eow, JuAYTANE FAzo) AARO) Ya A4
voh gold o 2~3Y AEe) WY AwA YaH dANNRE
Btk B W9Fe grade ggoz s BTN E 8T
Tol 3R e o AAY] WA BASE AL YeAAT

7 ARBFAT Nw GRS vmste] ARHMAG L ARLTEL B
o FAFele A BA YL, ot Pastol} Azzwe] F
& ARH S AAR QST AAsE Aot

E

elia
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Table 24. Feed efficiency of raw or fermented food residues in duck.

Vg%%'ﬁs ltem Commercial Raw food Fermented Raw+Fermented
birth duck feed residues food residues food residues
Fl g 1446 * 70° 17611 £ 97° 1458 £ 57° 1541 + 22°
4 ADG g 518 £26° 636 £50° 459 + 18 469 * 4.1°
FI/ADG 28 £ 00 28 + 0.1 32 £ 00 33 £ 03
Fl g 1485 + 73° 1831 £ 95 1459 + 59° 1625 *+ 25%
5 ADG ., 571 %34 533 + 3(° 749 * 1.1° 653 £ 52%
FIADG 26 + 0.1° 35 + 03 20 £ 0.1° 25 + 03°
Fl g 1541 = 42° 1985 + 121* 1448 +53° 1809 + 12°
6 ADG,g 577 =58 57.1 + 37 586 + 87 501 * 65
FI/ADG 27 £ 02 35 £ 04 26 £ 04 31 £03
Fl g 1491 = 61° 1859 + 10.3° 1455 + 56° 1659 *+ 15%
4-6 ADG,g 555 * 38 580 *+ 2.1 598 + 26 571 + 21
FI/ADG 27 £ 0.1° 33 £ 02° 26 £ 02° 30 £ 01%
Fl : Feed intake

ADG : Average daily gain

Mean * SE

2% Means in the same

row with different superscripts differ siginficantly(P<0.05)



2) =A4H

7h €289 HF AMFE RFW A F7t 7H3 =%k, FFW A F#71 743
wgtou 94 JehtA fted =4 MF L RFW AaF7 M3 =
*x, dzF7t M Rkoen, TAE&LS FFW A=l F9 R+FFW A3t
Ee £XE BAx, dz279 RFW Hel77t #& X5 Ho(Table 25)
fr9)3 2ol & YEFHTHP<0.05).

) 7389 229 ZA&o] 769~71.7%E FFW g+ R+FFW a3
71.7%% fA st on, 279 RFW A+ 743, 744%2 tha ekt

th $4719) FFE& RFW A2 77 7b3 290, d277 7bg wol S48
2R (P<O05). B, 471330 AFL REW A Fold 7H3 Btz o
7N g woh A4 RAT (P<O0S).

oh) v} S ¥L RFW A7t 714 g3 dz279 FFW A 37t 78 wo}
oA ol (P<0.05)E B2, FFW X2+, R+FFW X 2|3 RFW gl
2 72te) F#Ho] f9FH ez F/t (PO.0SER LT, 2+ T of AMZF(Liver
weight / Live body weight) RFW X237} t4& 2 g3 8o fogd oz
S FAP09E 2. ole Ak st ofd Qg nxes R
2 Azten, doh FAg Ao B2 At xdsoor ¥ Aoz Pz
o},

sh) F@el dol FFW X F7k 7b3 243, z2F7 7H4 #ok S04 ol
£ BAR(P<005), R+FFW A7, RFW #2lF, FFW H272 Zol7t
kst oledd AFS Fwe) A/t NHRKA IHFIIA FHI 2
A we ol gEo]l Be Az FodAl g9 =7 L Lolrt Wss: Aow
CERERIEY

uh Bge ol FFW Al 77 7% ¥R3, d277 743 2keu 794

< YErYR &g BA4e Zo] of A9 Zo} (Caecum length/ Intestine
length)e 279 7 Ak xo]7t FATHP<0.05).
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Table 25. Carcass characteristics of duck fed raw or fermented food residues.

ltem Commercial Raw food Fermented Raw+Ferment
duck feed residues food residues food residues

Live body weightg 31273 280 33910 +940 30713 *1366 3191.7 + 1552
Carcass weight,g 23233 £536 25233 £769 23833 +825 24767 +97.0

carcass weight,g 743 £ 1.1° 744 £04° 777 209 777 1.2

Visceral & entrails

weight,g 4107 £246° 4970 £206° 4247 £21.4% 4473 +238%
Liver weight,g 770£12° 973109 770 t40° 86.3 6.7
Liver / BW 25 +00b 29 +0.1° 25100° 27 10.1b
Visceral & entrails

/ BW 131207 14603 138103° 140 +03®
Intestine lengthem  2163.3 +43.3° 23967 £ 869° 2406.7 + 788° 2363.3 * 34.8%
Caecum length,cm 177 £13 185 %13 202 07 188 06
Caecum / Intestine 08 £0.1 0.8 +0.1 0.8 0.0 08 00
Mean * SE

3% Means in the same row with different superscripts differ siginficantiy{P<0.05)
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d HXHS o888 22|
Atz o] ol d =E

A1A R {FrAEAAAY] FHAY AR

HGES 2Ae7] st o2 RelM AHE I
7ET

g FaAFBE E Aflatoxing A5t faA

z
%9
Ho
N
ox
&
>
o
)
o
ojJ
H o Fo

njo
o
km
o
s
Ao

f—
2}
%
Lo

FAE
7t As R Y

D AlzAH 712, A4 2 3

LA 9h e Xk AzFo R NE T2 1HN AFH F EZyEio
Mg E AMEEATH

gAFAA A Mg G A4 25ndM AFsAn, dFSHA
e Mg A ¥ AgoA AHsACh Az 19979 29 ~ 6%
A gdAFALAN n&ARLEVE ol&dd Az AL F 283
samplingdtd &4 34 o},

$4 NEBL Cre YA ANFREAL BN
£E THMEE syt fARAEQ
salmonella=  salmonella screening test kit?l Locate(Rhone-poulenc
diagnostics Ltd, Scotland)2 ZA}stHd 1, E. Coliz E. Coli test kit%l
Colilert(Idexx labiratories, Inc.)Z, aflatoxine Aflascan (Aflatoxin Testing
System; Rhone-poulenc diagnostics Ltd.,, Scotland)2 2 &4 &ttt
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1) Crg Y& FEEHF
FHAEZEEFY AFEZ BAME Cre 0 - 45ppm FF22 Yehy Alg#
gAY A2z FH FHAIER FriHe 2F9 3L47]FQ 100ppmEcte ol
$- 2 iti(Table 26).

2) Salmonella
Salmonella®l 3¢ At&e] ¥R AL AZHAXME &H= FavBE]
U & xAldAE 257t 3587 AFEE 49 170 AEHUeH, g
w9 AgodAME HEAHA Fo} A7 E Adstnes & AN A o2
AztEct,

3) E. coli
WgE e AdR TAd BAQe] dEES AR HAEHASH, FH
A 2914 3 540Mpr/mlZ yety ks fr)|Awz Y-S AlsAldoes &
§8 BF R=A] AL AFoF o]l JAHA Als Azt 7tEE Ao
2 d#gdr.

4) Aflatoxin Bl
Aflatoxin B19] A %A +=F& 20ppbE & AFdA ZAME Algs 2%
20ppb °l3t2 ZAME Yo AdAFEE 23ER| ol AV e Aoz
Azt

5) AMEE FATES L Fd nIBEY TEI Aolst U AeE oAt
Moy farvdEe A wet e Aol oy & Aol:
dAn. ol FFLS et AutSde g F9 AXNRAAE U
ko] @ol @78 Lactobacillit €9 €% 02 pHE AsAlA f& n|
B2 8FE dAztE oz AZtdd
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Table 26. Appearance rate of toxic substances in food residues.

Heavy metal Toxic Microbes Mycotoxin
Month n

Cr Salmonella’ E. Coli* Aflatoxin®

Condition  >100 ppm Detected  >10,000Mpn/mi >20ppb

Feb 13 - - - -

Mar 24 - - - -
Apr 12 - - - -
May 15 - - - -
Jun 19 - - - -
Jul 9 - - - -

Salmonelia Screening Test; Locate(Rhone-poulenc diagnostics Lid., Scotland)
2 E. Coli Test ; Colilert(idexx labiratories, Inc.)
3 Aflatoxin Testing System; Aflascan(Rhone-poulenc diagnostics Lid., Scotland)
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2. ¥714AA L FAAE
7t A 2 3y

D AEARH 710, 4 2 3y

F71 ALY ARE 1996d 12€9%H 19989 99712 Al 2%

35
oA Fuste AT dt FIIAARAL v Fstel, AT S
& AYALFATA) B4 AW o 30049 F714 FA4E R HIHO

2 739 /7140 AL S AHgstd o WiaddE 2Abs g

2) FAYE BA

Ol

TSI PP 2 Ho e fAAdR BAY FYsy

Lo A
wTAHEFEFe

] AEZ 4% Cre 0 - 20ppm 02 el Alg ey
A2z FE FHAAIEZ HordeE 289 HL7)E 100ppmETE
HRXou 9y RARG AL AdE Fo71 2R Y(Table 27).

2) Salmonella
Salmonella®] Z$-= ddF 2u7t 45sts Add oFsE BAZdA
Bol Hzd Aoz disidoud 2 A¥Addy AF

salmonella= A &2 ZA. .

jad

ZAe A

i

3) E. coli
HATe Adg FAAd FAYe] o
o, HA 200914 i 5400Mpn/mlZ

P2e) #7014 AL FEHYe
=

=49t E35 f714H9AY = o

FRAE, SAYLEAN £ $E7 HEHo o5 ARYRL 24
A%E W) AFHYPo) e Hoz BuP)



4) Aflatoxin Bl
Aflatoxin Ble] &t &A & 20ppbolut £ AFdlA ZAE A8 2F
20ppb °oldtE ZAHU LT (HHFES 2FAHA Yo} FA Ye Aoz
Ao a2y Ao TEEF A & F7148 AXNYLLE F
¢ Foy7t dasich

LI
[

5 HA7A 24" Rl fHAdE %L 25 ARy Xir
#gy A 122)89 WolA Toxic Microbestt Mycotoxin 2% test?t 3 A
5] dAgctd 2238 AlEUEEA €80 I $ e Aoz Ao

Table 27. Appearance rate of toxic substances in organic wastes,

By-product Heavy metal Toxic Microbes Mycotoxin

Source Cr Salmonelia' E. Coli? Aflatoxin’

>100ppm No detected >10,000Mpn/m >20ppb

Grain 32 - - - -
Meat 1 - - - -
Fish 5 - - - -
Others 24 ~ - - -

Salmonella Screening Test: Locate(Rhone-poulenc diagnostics Ltd., Scotland)
2 E. Coli Test ; Colilent(idexx labiratories, Inc.)
* Aflatoxin Testing System; Aflascan(Rhone-poulenc diagnostics Ltd., Scotiand)
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A 2A ke AFAY R AAYY FF

g §714 ARAEe £, &% L A Fol WAH sFol FoiAl A
2580 Aass, WA 5o HelE 2 4+ Aow, Auge] EIL Yof
=Y 4 3o} At Aol o A4 B4 SHoET UU UYL 4
Al st

1. 223 A o 3wt AZY F4
b As 2 ¥

D AdAs
Ay AMRT AR JMAME [ 50%(HEA BEFA WE AN 2=
7R 2EFA E AN, A9IFA4 wE 20%(A3EgE FUNT, 2
g FHAD), ARuE 30%(71AHZ, FAAD) ¥E&2 EFHsA
crusher®Z crushing&t] A4 H(Table 28).

2) A¥84 2 4y
AL 5 7HAY AeFR e a2 WY e ot 2o
O A2AF  ¥FnAAN 5T 2adsq HFAH L 4Y
@ 4244 : Non air force incubatorollA] 20T B @3t AAAS 4Y
® BEAHe T AF : Dry ovendll A 2cmy FAIZ 83 0 110C2 383
At 20CTAAM HF
@ F71AE F A% : Autoclaved M 2cme FAZ B3 oS 130CE 387
Agg F 20CAA A3
O AxaF HE F A Microwave(d80W)dlA 2cme] 22 #H3 &
38 A3 £ 20TAHA A%
o} o] MABA, 3WtE oz HAYPE AAGP L, samplinge 0, 1, 2, 4, 84
oA dAlstch
HEQAHN AL L7 At 43§ EAFoE A gste ¢FrF
3Y EARE AMgEEeH, 42 WA 2 FEFEE AU Yo £
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3

X E 9 Coli-form bacteria® =¥} x]Q] MacCONEY agar(DIFCO)& A} &3}
o petri disholl agar plate(pH 7.1)& 2tE9o] 37ColA 24A12F L 48413+ uj)
% & A4 colonyE Mo} A&}, Lactobacilli®) &AL SAME A ehw)
zjel LBS agar(BBL)S Al-£34 petri dishol agar plate(pH 55)& %o
37ColA 24A17F 2 48717 viFE A colonyE Mo S PS5
9] £ A% inoculme Zygto] A HF(09% NaCl +E4)E 7t
o BE g EM o A& A

pHel &4 & ZnkE 5g8 FHdtd FHS 45mE 7HehE pH meter(Orion,
Japan)2 3AH ZA389 29, ammonia-N 5%+ spectrophotometer(Bausch
& Lomb)E ©]&3% Chaney$t Marbachd #yje2 & ov, volatile fatty
acid®] %% & gas chromatography(Hewlettpackard, FID detector)& ©]& 3}
o EAstarh

Table 28. Chemical composition of food residues used in the conservation
experiments.

DM CP EE CF ASH Ca P NaCl

2113  24.55 10.12 7.84 13.19 1.87 093 3.21

Experimental food residues = Home food residues ( 50 % )

+ Group suphkmental food residues ( 20% )
+ Restanat food residues ( 30 % )
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Y. 2% 2 n3

) AEwe s

AR AE2EFL microwaved st Helf Ao sy Fego] ol

AEFol =%e™, 4SO 2 dry heating, steaming®] <oldth. Za& A
of oMol ztAed 8UY AA7INZF 9 dry matterd] Wale ok 3%
aste 2 UYedAUY ole AAZINE RlAEY HEd g AE

A} dAEER FEe] FrisHe Aoz AzZtdyr £3) microwave A

TN T ¥ FasE FES microwaveH o] v AR Ao

AZL7E e AL E Atg €.

rﬂ-ﬁi‘i

3o

2) Coli-form bacteria CFU9] # 8}
214 MAA1 9] Coli-form bacteria®l CFUX %A 20C+, A48 5CF 2
dry heating Xl FolA vl&xgd F£Fo2 gxjelFd Hlstd =A Yego
W, 1 4&22 steaming e F, microwave HEF2 el Dry
heating A&l AT oM M2 3842 Wio] HaA ge oz 4
zteoh ZH M2l 3d Coli-form bacteria®l CFUE e FollA Ygubdo g 2
A= FAsteE ZEE vUEd T olF oA Istste AES deud
. 53], microwaved 2 ¥ 7t 22 g YUY HF 8ol s
¥ FAE GEHUACY, O 9o M P A# Frste AES o
ER AL oleldt 3 EE microwaver ol 9JF vl R AFEFHI Hold
AL 9ulsty, =3 microwavex 8l Zute] Za)stehHQl WaE oA,
AZ7N0F PlBE A5 Fad o £ 838 AT Aog Ay

3) Latobacilli CFU2} # &
&M A9 Latobacilli®) CFUE dry heating A2 FellM 713 =gton
a1 HgeR FAHEY 20CH, F-Ha 5CHoAM vz 502 vy o
gt gA Jelwded, 1 g2 steaming A2, microwave 2]
WYELSth Dry heating H @& Coli-form bacteria®l Ao lojMsel opzs}
]2 Lalobacilli®] HvdlE @2 824 Wyo] &z 9= oz Azt
23



N
2
f
Y

74 Latobacilli®] CFUE 0 timeol] ¥3td AF 71205 AL Z7t
s A% BYon, dry heating, steaming A2 FolA 10° CFU/ml
9] F7Fg B9t ol Coli-form bacteria® CFURY oF 1008 A=
FEoIAd.

1%
st

flo ox

i

4) pHe] W3}

z 5*1\’4?% pHY ¥3l= 0 timedl A 45 - 55 WY Aded, AZ72

% 7kt 50 - 80 MHA7A Fokste 2%E 2o ojHd A
1}"‘—4 Z7] pH7F 22 2 A viE T QXY /4T 93 f4ake
TR AR A, o]F Xl Fol ulstd Az Fo)A pHe F7H7t &
223 Aed g% AT FJRyslz ngEyg J4F £ 3R L
g0 53] AL Faste drYelst & 24 A E o] gol
5o} pHel W37 F Aoz A€

Mo oy e °§}J
i rlo
|

0::
o.’:.

5) Ammonia-N9] #3}
Z} A2l 78 ammonia-N9 W3 0 timedl A 2+ 7 400-500ppme) B2
f Ekod, ojEjd FEi= vjAdEd o3 %y ¥ Ry AgH U
S 9gnjste Aot 5T AH, 20C A% T2 FoAE 1200ppm7HA %5
et ed, g7 vlstd JdH o2 microwaved 8 e ZAdtE %

ol

& Bom, 7123 dry heating, steaming A el FE b 7Ast= A
& By 01313‘ B FH zhute] Me(dA )7 G HAdg

e

Q?M Pl E 857 oA HAdvkn AztEd

6) Total volatile fatty acid®] &
A AL total VFAS T X1 HelFo] nlsted Fxje]FolM Juxe
2 oY, ojeig JEe MelAle del st wgHol ¥e VFAL £
sl Ro g Alzbs o] A},
Zt g4 total volatile fatty acide] #3}= 5C A&, 20C MY 3]+
A Frhete AEE Hdoy, HEFdMe gade HES degddch
olgjg Fage ATl UM VFAZ A se vldE9 Hgo] X F
of vl&ted g AL ool
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7 EYAE e #y
o) 2 A Avte] APHE AR oY, 4% 29 FRH
4% 2E 2 Fsl AYPHE A ¢ £ UG £ AP Lxo o
- AR SlojM = 20T 5T ARA & Alolst UA g= He FE
wE Zolnt old AL e AFJA AdHo=2 FEAZINTAE o
TS d2 nXA e AoZ UGS AZAN ALH e A
ol & T FHZITE HdASA} e RS Yl Yot
kel Aol QlolM E A HeFo AL 29 olust Hdain,
microwave®] 27t 2 X9 UR FAME /HF aAHQA Aoz 1}
1237423
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Fig 3. Effects of physical treatments on the change of dry matter,
CFU Coli-form bacteria and Lactobacilli of food waste
during aerobic storage

-67-



8.0

75

70

65

6.0

55 ;ﬁl 20C
5.0 ;:uol sC
45 o

I
Q.
Dry heating 3 mn
="
40 Stearmwrg 3
>
35 Mcrowovng 3 mn
3.0
1200
1000
g_ 800
o
z -
g 50 Contro 20C
c —
g Control 3C
g ™ -
< Ory hesting 3 min
=
200 Steamirg 3 rin
>
Meroweving 3 min
0
200
180
Z 180
&
& 140
o
Z 120
E -
E 100 Controi 20C
( ——
w % Control 3°C
> -
% 60 Ory heating 3 min
=
[ag 40 - Steamirg I e
20 >

Mg rowaving 3 min

0 2 4 8
Storage period ( days )
Fig 4. Effects of physical treatments on the change of pH,
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aerobic storage



2. BEFAH A2l 47 Iute] AFAHY F
7. As 2 3y

) AdA=5
Ago) AFEE ANke AEE B A 189 Az A&

2) Ady
dE e 6709 AdE dAsden fdTE L fAke ol o A
WH-&& ofzfe} A}

D #4k 2% 2 Lactobacillus acidophillus 2% 1% H7b% 20CAHA A%
Lactic acidE XtwH(fed basis)® 2% 2 Lactobacillus acidophillus W%
(CFU 10%ml, NfeA 2 20417 wj ¥, pH 48)& zhute] 2%2 H7}sto
7

@ Lactobacillus acidophillus % 2% H7t% 20CAHAM A% .
Lactobacillus acidophillus ¥ %% (CFU 10%ml, Al z12 wg)e
THbe) 2%E Frhste A%

3 Lactobacillus acidophillus ¥ 4% H7b$ 20T 43 -
Lactobacillus acidophillus %% (CFU 10%/ml, A58 2 w¥) &
Zrekol 4%5 Artstqd A%

D ABT 53#d g 1% A7HFE 20CTAHA A% -

ABT B-&f4bd (Lactobacillus acidophillus + Bifidus)g Al
pre-culturedt™d inoculumo 2 o Zwte] 1% wigA& Hristed A%

D ABT B&fAad widd 4% A/EE 20CTAM A%

ABT 2B & R4ttt (Lactobacillus acidophillus + Bifidus)& *fol
pre-culturedt] inoculumo & o kel 19 G Y-S Hristed M3

2 o] 2AEIA, 3xkEo0 2 (), 1, 2, 4, 8Y samplingstd] A @At

pHeEZo IYE 2 4 193 S5
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. 43 2 »n@

1) dE8%F] W3

BEEH Ao gloiNe ZAeldd 8U HA7|tel @& dry matter
o] W3l Lactate 2% + LA(Lactobacillus acidophillus) wl% 2% 223,
LA 1%, LA 4% A FdAAMs 4% 242 £ F7se 23S dehudey,
FXeF 9@ ABT(EZ@R/4T) g 1% a7, ABT(BEEHAE) vhdd
4% AFdMe AT ES AS FAse AF¥E Jdehddd. DMldry
msatter)©] e} Wzt AJE7|o] dry matter’t T4 AL njAE9
%ol Bol dAats9 Tt Qo] &9 FFol FsE Aolel HAHY
Fuk7lo] dry matter o §Fol F/H RS R Fge] s|QAd Aol
Xzt

2) Coli-form bacteria CFU9} 3}
Ztx el ¥ Coli-form bacteria®l CFUE Ztxzl3 2 32+ 2% Z4
F F7tete AEe e oY, A% £ 29 EE 4Y4 HHAE YEW
Aoy, AFF 8dFd AT 25 HuXNE Yo A% 2d 4
o) AT ddd 7t A3 Fase AL B F oy a2 o=
T dET 7t FxHeE Fokse AI¥E Roln dd AFE7] latic
acid®] H7lFelAM T3S PAE BHYon oF Frdt:e AT B
ol nAESY diAtdl ol Ao A& Lactobacilli’t $AFozH o
Aol & F AUd Aoz Qo T3 lactic acidE 7ol &3 2w
o pH 7} Yol diddo F2d 4 n3RAec2 Azdc Y 49%
H d5f&9 e oA Coli-formbacteria’t ZF7bste 43S By ort A3
0 days +&E7HAE 3 EeA] A 29 Lactobacilli®] A& & vjstad g
ol Aoz vttt a2y g2 Ity F P digFo
7} 4day sampling M FE Friste AEE Byuh 2@ AF¢e
o] 43 ¥4 pHol 2% fungiol AZE &7 olFojx Tl Eajo] 9
g ammonia®] WAo] Fute] pHE Fo] tjddo]l Y + e 4=
el Zolet et

oy
o br
ok
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3) Latobacilli®] CFU® W3t

ZA 278 Latobacilli®} CFUE 0 timedl ¥l8to 29 ¥ Zaste A%

&
Hetdilen, 2% A& Frkste 2ee 299 A%Z3 8UA HnAe &
detdch =3 A 8YA A Lactobacilli®l CFUE ABTH el Fof v]sld
LAM2 oA doxdoz gtk Lactic acid 2% Lactobacillus
acidophillus 2%387t7& A9gd RE FfA =g AA2Y o 7 @ e
CFUZE 4Yehdd oyt A% 2d SR 343 Z7lsts 482 B4 o
¥ AFz7)el Lactic acid ¢ #7tell el pHe A3t 2L el #lg 8] 43
Aol o™ Lactobacillus acidophillus ¢ 37l <3k lactic acid®) A4
2o 2 lactic acid® #7bste Rl &7 & Aog AZHe A
Lactobacillig AFF AL {K71IAAE H7 Rl v|s]  Lactobacilli®)
CFUZF Blu® dsted ol T2 AY HES AL Lactobacillixl @ F7}
w712k Lactobacilli& A7bg o] vistd & FEH}] AFoz A7)
ol o oW AU Roz Aztgd

4) pHe) 3}

1

ZA e+ pHel ¥skE 0 timedlA 45 - 50 ¥Hol AR, A2 7)7)
T AT A2 F AL Tkt 45 - 50 WA X Bl AL B
Ak aElu A3 294 & 7bA9] pHel ¥Wale A9 gided, oy A
T A7IAbe] A3 ANk Al Roigozy Efe) pHEt @Al e
22 dqAdY. AP 717 FeE pHY At Wsirl A9 U e A
o b =pAe] pH7E 7] wWigel 9% f714bae) pH zbol7} @o] 1}z
SR Roj obd7t AZEn Aol FESE pH 7 HolAE AL

Aol Z+E njAE dia} E29 422 ammonia® 4402 Q% pHE
ez q4AAY

pa

ammonia-N¢| 3}

Zt e+ ammonia-N9] ¥3te 0 timedl M 2zt F 350-500ppm<] o)
slen, FAFoME Azt Frlete A8 oy A FdMe 2 9
she uvehga] ggkth Agriziel Futbge] wel £HYFAME AL Fo}

S AFE HYoU AATF ANE ALY £2E 202 FAHE 20
Ao A7Ie) Bkl B FHATY A% Aoz Frhs Aee
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Bged vt HeFAME AL ¥ £EE fASAG FAH e T b
& lactic acid A&+ ¥ Lactobacilli &394 ammonia ¢ FX7} Vi
vEbd R lactic acid 2 fFAtzo]l FuiA oS 4F L JAlsid oy
Aol BHE usky) Mgz Agdn

6) Total volatile fatty acid®] &}
Zt x e+ total volatile fatty acid®l ®3t= 0 timedld ZE 3+ #
8 70 - 80 mM/1000mIE YErR o, AqF7|zte] e Wis H2 AN
o
lactic acid #7F oA Lactobacilli® 7} 7ol vl&a] VFA s=71 WA dehd
AL Lactobacilli€ 7ts R Hoh {7]14E Asbgk Zof njAge €58
2nt o ERHoZ AA Aojg ARG
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Fig 5. Effects of Biological treatment on the change ofdry matter,
CFU of Coli-form bacteria and Lactobacilli of food waste
during anaerobic storage
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3. 33tA A2jo) o o] AP FA
7t Al R B

D AgAs
Agel] ALg3E Auke) Age B2 A 189 A2 Y}

2) AgiEA

4892 6709 A7 dAstdod fr)Abdste 9 Mg Wee o)
Edges

{D Formic acid& #wkl] 1% H7}E 20ToAA A# -

D Acetic acidg Zubol 1% H71% 20TCAA AH -

D Acetic acidE Zutol 4% H71E 20TANH A3 -

D Lactic acidg 2kl 1% H7LFE 20CAM A# -

"D Lactic acidg ol 4% H7FE 20CAM AF -

D AEZF ¥g
A

-]

3tE Lactate 4% M7 2 Acetate 4% 2| TN F718te A UE
Wales, o oo FolXEe ¥ast Ao UUT olejd HFL nPE9
gFol AANYA diatsrt Fokstn, old wil o] FrhE Rog Az
g

2) Coli-form bacteria®] CFU9] W 3}
z} A e}-+¥ Coli-form bacteria® CFUE 0 timedl A Fx&) 7o} vstd A
g BT 22 #E JeldAon, Lactate 4% A FolA 7t dL e
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HeiT. AR F 849 CFU= FAATAA 7H4 & ge, Lactate
%A 7oA 713 & &€ JetRAd. Formic acid 1% A2l 3+& 2 day
HFH A4S EA3 vAgdd = dA F/5:4E 29 Formic acid 4%
Ao A MAYEH A& 2 FAEZE Holtpst wiAutddl Formic
acid 1% A7 v &xd 35 JeldAoh Acetic acidl% Mg FE
Formic acid 1% 27 RtE £& FXold a3y daFase o A
o2 AgEY. Acetic acidd% HFE |74 HEAF F M 28 $£AE
Hetlon, Fxd va AAGo] Wolxe Rog Azgct

3) Latobacilli®) CFU9] 93}
Ztx el +8 Latobacilli®) CFU3= 0 timeolA Lactate 4%, Formate 1% &)
FolA ZHF 2 g JErdR e, 8d9 CFUE Formate, Acetate * &
ToA Lactate, F4 2 o H&td Jdidez ¥ e Uelydr

4) pH| W3}
Zt el pHY WskE 0 timedlM 40 - 50 ¥l Yo, AA7|5
of M2l JoAME ¥zt A9 QAo FxYFAME pHI AE 4
soe AFE YEhUY. olad Age FEole wAa A FHold
A% ¢AVt JPHo A BaAEQd Lsteld el ammoniaZt Bol @Al
o pH7E A4 U4 Aoz 4zt

5) Ammonia-N¢j ® 3}
2 el ¥ ammonia-N9 W3sle 0 timedl Al 27 300-500ppme) ¥ Yol
o9, FRYFAME e Frists S Bdou HYgFdME 2 ws
T HeuA gaoh X8 FAAM  ammonia-N9| & gko] ZrlstE AL 2
Folel FAdl we oA Razh o] dojd ez ALEHM Formic
acid 1% A&+, Formic acid 4% A&+, Acetic acid 1% &+, Acetic
acid 4% A FolA %zt Frtel ZAE Hol: AL friato] RujA n
e 4FE dAstd dua E84E29 ammoniad) 4L A Ro

2 Azdd.
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6) Total volatile fatty acid®} B3}
Z} A2 total volatile fatty acid®l ® 3= 0 timedlA] Acetate 4%, 1%
AgdFAA 5L #E Jdetdden, 8 A FedA s 100-200mM/1000ml
o} FEoINn, JA7NNFT total VFAS sEolE & Wast e
o ket

7 stekH e A3
2 d¥d g2 {140 9 HH 437

7ZHe giAlyd o2 3 - 49 oluir}
#H3stm, Formic Aciddel7l 743 58 Ao

1oz Aztdd. o] pHe #
g}, coli-form bacteria®l %3, Lactobacilli® &3, NH; - N¢o} 2 VFA
o &% wzFgy AFAZA deltdon 53] AAYANAM formic Acid 1%
Azt b BHAQ AMeiyos 47 g

o~
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Fig 7. Effects of organic acid treatments on the change of dry matter
CFU of Coli-form bacteria and Lactobacilli of food waste
during aerobic storage
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Fig 8. Effects of organic acid treatments on the change of pH,
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A 3-8 JIWAs Fo 2859 AP AE

-

1. A& 2 AAS

b

ZAlg e FAZ Asq L AAE <
ZAet7] Aot A €8 == FF 9%7}% ApFERE ade A

q9e A9sac

Aol AL 2R stsde
A l .
4ES

7h Als 2 4y

D A 473t
ABjALF7IZE 1 19979 49 24 T 19973 5€9 149
AR 0 1997d 59 159 (25U ) T 19979 6% 4459 3)

2) 4dFE
209 % Cherry Valley F1 22| Hel+% 058 4¥5E2 FAHAD

3) ddAtr Az
AAES o BEAAAY B S oW sy Axx gn o $ ﬂ Fej 2
olgatHen, YxIWE n&AF TFHIE o] g3ly Azstd.

¢
i
mm

4) NPT
AHRAES dETZEHL AZIRA YT, ABRH7]23) 2] 7(0.01%),
AR A TO01%) 2D A™RHEATE AYTF 2mX1m 27]9)
NRE 238E A& 2 554 < 9w A st

4. AP A
D AN 2 (25938 ~ 4593 )

B0l 44 off AutH oz AlgdHFo ZAsPon FAG
8 72+ 4 sl cH(Table 29).



Aoz Ry oBAEL AASAY 2T AR & AXNA ¥ #, v
gofl 23 T 223 FEARE AR ¢e W, £ T 4€A £
T ow 229 FAA Atg A Ao G JFE mHG =2 1
bEatAl & BEHAdAAM B4 ALFU AW & AHSRA Ra @e
%ol Az 2d71gste EAA ol TAHUL

2) AAEe) 23 8 39 24

HALS S FHSRES o 45713 WX B oEFE A £ AN
o ko] Wit A E7t e 5 544 st Edse A
HEE dest £ FEEA AES3Tel 2AHUR, MGl WY
of wide] &7t gl Lx TAAUL

wepA ukg Az 2 ARRY 9 229 YA AFFH YAEY FHA
Y5 E 98t o)&d AAYG 14K stFAe o] YFHez g7
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F #HAto] ol2RT
A E Hgo LHE AAHoR 5o kg 2o FH4A] 2
g H3ARE BFsaA F v e HSTHL 44T ARG WY
STk £ o] AA, W 58 adE AdHso HAste ZAe= Rwst
Peo, A9 JE FIbE HHE AAAS W w2 ¥He 2Ach
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AT BFE AULH ole AT = ¥ Aoz FAHHM wy T
of e A HEAFES H=A dAs Atz kA ¥t oty F4
ol diat g Frpsh o]FojAol & Aoz wddH
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Table 29. Performance and mortality of duck fed raw or treated food residues

(n=30)
"RFW
ltem CDF FFW .
Organic Alkali Non-
acid treatment
Feed Intake, g/head/day 210 170 720 740 1,010
Weight gan, g/head 1,671 1001 592 669 911
Mortality, % 0 20 60 80 0

CFDF : Commercial duck feed
FFW : Fermented food residues
RFW : Raw food residues



2. 2959 FHEL ¥% AE

HE AuAlg 2 HA] 28 E AR RS A S H
AbE 2 o f AFIE FAEAY 24 AR S HESAC.

AEDYL 02 A 4P AN LeUAS 43AR0) AE 22F 7
TH 554 % 055 Y92 Astel EA F, A, H54 2 g AAsta
FAYE e EYate ﬂe.zs}aac} BHYS R BAPES AW B 4714

SN

D 4371 F € 28 dFAsAoY 4F 27]4H =z A3 A g
T g T37 oA 2027t siAtatqoq, o)o] AAg FHE7] Al vtz A}
4 #23& 2Asd oy AW 5Ed o)dg wAg £ e B
2AHE A T 22 AALE dAsod dA) dOgE E42 A8 F 9l
At WM M2 FAIR olFdte ¥AHS AHdA tE 28d &8 &
Atg Aoz FS@tH(Table 30).

Table 30. Effects of food residues on mortality in duck fed in each period

(n=50)
ke Contol T3 T4 T5 T6 R
2-3 0 2 0 0 0 0
3-4 0 0 0 0 0 0
4-5 0 0 0 0 0 0
5-6 0 0 0 0 0 0
Mortality, % 0 4 0 0 0 0

Control : Comercial duck feed 100%
T3, 4, 5 and 6 : food residues feeding after 3, 4, 5 and 6 weeks of birth
R : Comercial duck feed 50% + Raw food residues 50%



b Az ARE edd FolA FA $ASY gAHo2 Az, Fojsd
Aol B¥ 2At 92 o2 VLAY (Table 31, 32)

Table 31. Metal contents of blood of duck fed food residues in 6 weeks

after birth

(n=30)
Chemicals  Control T3 T4 T5 T6 R
Mg, 1.7 23 23 15 13 1.5
mg/100m! +03 *+06 +04 +0.2 +0.3 +0.2
NHs, 32 > 2 > 2 > R > 2 > R >
umol/l
Phosphate
ma/100m! 79 > 79 > 79 > 79 > 79 > 79 >
Na’ 120.0 103.7 1173 109.3 113 110.3
mMol/L +36 +34 *+6.6 +42 *+10.1 +£70
Cr 107.7 96.0 107.7 112.3 116.0 103.7
mMol/L 12 3.7 2.1 +14.1 *54 74
K 50 > 50 > 50 > 50 > 50 > 50 >
mMol/L ’ ’ ) ) ’ ’

Control : Comercial duck feed 100%

T3, 4, 5 and 6 : food residues feeding after 3, 4, 5 and 6 weeks of birth
R : Comercial duck feed 50% + Raw food residues 50%

Mean * Standard deviation



Table 32. Heavy metal contents and microbes of breast muscle of duck fed

food residues in 6 weeks after birth

{n=5)

Chemicals Control T3

T4

5

16

Cd
(ppm)

Pb
(ppm)

0.02 0.01
0.08 0.08
Salmonella - -

E. coli

Aflatoxin

0~5 0~5
(ppb)

0.02

0.02

0~5

0.02

0.12

0~5

0.02

0.08

0~5

0~5

Contro! : Comercial duck feed 100%

T3, 4, 5 and 6 : food residues feeding after 3, 4, 5 and 6 weeks of birth

R : Comercial duck feed 50% + Raw food residues 50%

Mean X Standard deviation

~ Salmonella Screening Test: Locate(Rhone-poulenc diagnostics Ltd., Scotland)

2 E. Coll Test; Colilert(idexx labiratories, Inc.)

* Aflatoxin Testing System, Aflascan(Rhone-poulenc diagnostics Ltd., Scotland)



H 4 & Z8t 2. f7)1d H X3S o| 83t 272

Al A3 4HE

W P FIARAL o gote] BWAIRE Vo] AA NG| AHg T
W ol Al7le] AEsE Aol EAHAME TP, AL 2ASI A
AFAES ANGAY

1. Ag 2 ¥y

7} AL
2 &% Cherry valley F1 5005 & 1093t A% &8 2ui@AgE oA}
5 F 2593 | gAY AFE FHsd HAAFT g 29dE AYsin
% 300548 HATER FASAH

. A8
Cherry valley meat type 289 dutyQ &31A)17]Q) 8FHINAE EF2
3t AAstA .

o. 43844
Aldeigrtes 47 E 7R 3FHAMYE Gzre FA3 FE
T3, 4,5 6, 735 H FALTFE &2 T4, T5 T6 T7LE &%ov, RY
FAFE 3FHEYH BEAE 50%9 AR 5%, 471 HAY 25%2 EF
3o Fod 72 stglch 3Xe wWB o JAuA G R, NHEF 0FE
FA18td A58 YH(Table 33).

g Alg 2 §53F
2t d®@¥ Cherry valley B& AEMHAZEY F 10%AE THstd %
TA19 13 3953, BEA F7t F989n QYIFNE EAsd B
AREA HE ¢ A FA



gkl Q3 ol2A(FFRT 3~5% #R) AIA F Crusher2 £33t
32, A2/NL GAFHLAN FARE FL wE Adg T FAY ug
71 10830 EnF wigsded, frlHAAE @ wstd AP}

2E z2A3%Y

v Al AE 2 AFSA
ARAAZS ARF A WYY BFEL FAGD oF Al 2H5
Qom, AFL 159 A2 W FANELL dgoz 2P

A 71 e
e &7l $71% SemAE ZobE T MY HABS 4ol AT
o #7534 UY fandt WEVIZ AW I71E BA S8AA G QM
A fAHFAT. ASVAL 4N ARMAT 5L $258 A
TRy, FF TEF of3 18~25T, ¥ 23 ~ 35To|Arh

Table 33. Experimental design

Weeks of birth Control T3

£
25755
Ao

3

2255552555
752250502

24
25573
253558

7900050 202000000505 00
R A &
it

AR s

6 7
7

.,,,,,m,,:,

i
o

AR
RRER
Y

,
:;s,,,,,,,,,,,
B

R

Commercial duck feed

Raw food residues

Organic waste
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2. 2 FoqA7E AL A

7t ArF AR 71 AR AHAF

D A2y 5534 Mg AXNA & YARE §Y 2719 28d FHA 2
de 2% HEAdoy MR T PBARE FA4F FAER ZAY 9
HEol ojHYey, AAAE FHHA IS A gy Y A8E
F4e2 FoqA 4FFd FAFAY PR 50%HE dHstA FA5
Fe W 2 HFAEA 2A Jebth(Table 34).

2) A¥717UF)F £ BEVNELZ AEHAFL RV7L 7.34kgo 2 7MA =
%k HEZF7E 3.16kg, T477F 511Kg «£olAon T3FE 473kg, TSHE
4.48kg, T67E 757kg22 RTE AP TE FoMe & zlols HolA
gkt

Table 34. Effects of food residues on feed intake in duck fed in each pernod
{n=50)

Weeks
after Control T3 T4 T5 T6 R
birth

- g/day/bird (DM basis) ——~—----——-—---
1286+ 40 113+ 54 118+ 95 124+ 35 127 + 39 191 + 59
172 £ 34 173+ 154 196 £ 212 168 £ 40 170 =+ 40 248 + 151

H+

204 = 114 182+ 78 196 = 94 162 159 204 57 308 £ 11.2

233 + 180 207 = 137 220 = 13.0 187 = 158 152 = 17.7 302 + 136

sum 737 675 730 641 653 1049
Control : commercial duck feed 100%

T3, 4, 5 and 6 : raw food residues feeding after 3, 4, 5 and 6 weeks of birth
R : commercial duck feed 50% + raw food residues 25% + organic waste 25%
+ SE : standard error

(o) RN & ) R - N OV




4.

1)

2)

3)

g oA zid AF

A AY7172 T AN FAFE dyoz dzTd vste FAst
FAsAeH, 4F TFHAMY 7 FRFAFTL A7} 2942g0 2 A
Een, 1 g2 WPALR 50%+ [Nk 25% + R AAAY 5% FATF
1 RT2  2840g, T6F7F 25%0g, T5+7F 2,519g, T4T7} 2,469g, T3+7t
2309ge 2 AR AHEAZIZE wESFE FAdE FAHA JEFL o)
Ao 2 eph(Table 35).

MALR 509+ 2wk 25% + #714AAY 25% AT RFAME 100%
BFgALE FodTo) st 77 AFelE A o)z} YT

A APzt A dFTAFA AdolM wiFgAIR FAF A Eo}
N5ge UHEHURLH, I tgos RTE 885 T6FE 798z THTE
76.8g, T4 752¢, T37= 704ge Uetddon, sigAgdA zgtoz

- o —

WHA FAE] @A dojle Aol do| AukAlr o) Hgo BAT 3

= o2 Bk gy 29 4 Folt FAF] Fur) Asate A
& 2o MRS e Aoz vehgy,

-89-



Table 35. Effects of food residues on body weight and daily weight gain
in duck fed in each period.

(n=50)
w' Control T3 T4 T5 T6 R
g/bird -~
3 352121 3382140 3571116 368139 35 2135 362 122
4 11752173 834 526 1171 261.0 1147 2231 1167 260.8 1084 + 31.1
5 1814 £ 957 1226 £368 1479 1493 1730 6.7 1756 *74.0 1659 2554
6 2472 1217 1822 449 1935 % 735 1957 617 2411 £81.3 2284 £896
7 2942 +61.7 2309 = 110.7 2469 % 61.0 2519 £ 110.3 2590 +89.6 2840 +96.2
g/bird/day -
3-4 1175 709 116.3 111.3 1159 103.1
4-5 913 56.0 440 83.3 84.1 82.1
5-6 94.0 85.1 64.1 R4 936 89.3
6-7 67.1 69.6 76.3 80.3 25.57 79.4
avg 925 70.4 752 76.8 79.8 885

Weeks after birth
Control : Commercial duck feed 100%
T3, 4, 5 and 6 : food residues feeding after 3, 4, 5 and 6 weeks of birth

R commercial duck feed 50% + raw food residues 25% + organic waste 25%
*SE : standard error



.

3)

W FoAIE AnES

A AENRE T AREELS dE2FY A9 0529 Bt B Fo
FEAME 034-0489 HWHE ¥ AREEE YRS Y, 53] wiga}
BAM AAtoz HAF A7]d ¢ ArEEE JYEIAAL(Table 36).

)
BN
1
10
ox
<o
q

6 FolN ARELo FEE ASE UEhd B A
o Astrk 24 ggon, esle 43 Furlel

Toll vE AR FAFAA RBFEFS dAigo] e

Tablz 36. Effects of food residues on feed efficiency in duck fed

in each period

(n=50)
aftv‘éfet';fm Control T3 T4 5 6 R
2-3 0.80 0.55 0.86 0.79 0.80 047
3-4 0.53 032 0.22 0.50 0.49 033
4-5 0.46 047 0.33 0.20 046 0.29
5-6 0.29 0.34 035 0.43 0.17 0.26
6 0.52 0.42 0.44 0.48 048 0.34

*+0.21 + 0.11 + 029 + 024 + 0.26 + 0.09

Control : Comercial duck feed 100%
T3, 4, 5 and 6 : food residues feeding after 3, 4, 5 and 6 weeks of birth

R
t

- commercial duck feed 50% + raw food residues 25% + organic waste 25%
SD : standard error
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2)

3)

4)

g AZIE N8 A

ANFY AS NGAR FATA GZ ol vste] 4R FAFE I B
1Zte] A4S AAFol shAYon],  wlGAIRE0%+ 4R 25%+§ 7] 4 9 A}
925% F4 T RFAMNE 2 TFol vste] W2 2ol7t YATHTable 37).

EAEE dEF9 61.0%° ¥ist] At FoFoA Azt A Jede
53 T47A 704%2 7H3 & 43S Heruid

2} ool glolA dEF, AW AT Aole Wz gded, AMF
of dh¥ g Tl QAojH tETol wiatd Axuk Foj oA WAt
2 g usun,

ol 2ol AxFel wstel wgs BAl Wgol e AL MWL FTA
2ol Wt FFol Bol FY4e F5&L wol7l Astod Y 2 e
Aozt Zolgom, =4 m4Eel e Wy 273 sty B FA

£ 3718 Ro AASolAu, sEAR ustd Agws A9 JYL2F
Yfash 7H89Yas §Fo) FUHOR ol olF 28FF a7 Asto)
o) Bol7t BolATkn AztHo Y,

-92-



Tabie 37. Effects of food residues on carcass characteristics in duck fed in each period.

{n=10)

Control T3 T4 T5 T6 R

Live body
weight, g

Carcass
weight, g

Live body/
carcass
weignt, %

Flesh
weight, g

Entrials
weight, g

Liver
weight, g

Flesh weight/

live body
weight, %
Entrials
welght/live

body weight,

Yo

Liver weight/

ve body
weaight, %

2089 ¥ 59.7 2322 £78.2 2400 +432 2628 1780 2656 +91.4 2817 +67.7

1823 1246 1507 2278 1690 £21.0 1563 £30.2 1593 334 1730 +275

61.0 64.9 70.4 59.5 60.0 61.4

1197 #1563 953 133 1053 £147 990 +137 953 £129 1113 £+ 148

321.3 £155 3594 £250 451.8 £69 3906 *11.9 351.0 2 125 344.7 2 23.1

666 +55 504 437 681136 603248 68164 72388
40.0 41.1 439 37.7 359 39.5

10.7 154 18.8 149 13.2 122

22 26 28 23 26 26

Controt : Commercial duck feed 100%
T3, 4, 5 and 6 : food residues feeding after 3, 4, 5 and 6 weeks of birth

R : commercial duck feed 50% + raw food residues 25% + organic waste 25%
*SE : standard error
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Table 38. Effects of food residues on economic efficiency in duck fed
in each period

Control T3 T4 T5 T6 R
—————————————— won/bird —-------------

Duck 1,500 1,500 1,500 1,500 1,500 1,500
Feed cost 1,774 342 619 Q00 1,295 1,649
Duck selling income 5,884 4618 4938 5,038 5,180 5,680
Net income 2610 2,776 2,819 2,638 2,385 2,531
Waste treatment

supplement ncome 2400 . 1920 1,440 960 600

Waste treatment supplement income = 120,000/ton
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