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Efficient Treatment of Food Wastes by EM(Effective
Microorganisms) and Their Recycling

Sung-Cheol Koh. Young-Chae Song. In-Soo Kim
Department of Marine Environmental Engineering, Korea Maritime University
ABSTRACT

This study was carried out to evaluate the efficacy of treatment of food wastes by
IEM(Effective Microorganisms) in terms of the EM fermentation process and plant nutrition
cffect of the EM-fermented products (and their composted materials). The fermentation of
kitchen food wastes(5-8kg) was performed using EM at 3%(w/w) in plastic buckets (10 L)
with a leachate removal system. The fermentation process was monitored for microbial
population dynamics, moisture, pH, salinity, leachate generation, smell, and acidity. Test for
plant nutrition effect included germination and young plant growth tests for the leachate, and
soil Tertility test for the compost of the fermented products. A significant reduction of
oftensive odor(NIs and H.S) was observed in 4 days during the 11 EM-fermentation period
while ester and alcohol smells specific to the fermentation were obvious in 2 days. Lactic acid
bacteria: were observed and their population increased regardless of EM treatment during the
fermentation. The population dynamics of a better lactic acid-producing bacteria and the
total acidity of the leachate, however, could be used as parameters for the EM fermentation.
The salt in food wastes could be removed up to 34% through the leachate generated during
the fermentation. The leachate was observed to stimulate the germination of Chinese cabbage
and garland crysanthemum up to 10% while the leachate treatment did not affect the growth
mercase of young plants of these crops. The compost of the fermented food wastes
contributed to the significant enhancement of soil pH, organic content, soluble phosphorus, and
caleim when it was applied to a soil with no cultivation history. The results suggest that
EN fermentation can be monitored using a few parameters and use of EM for the collection,

disposal and recycling of food wastes to the environment could be considerably recommended.
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$eluetel HY1E WAFL 10147NE AWF 8% F7HE RYov 1 og dREHE
A8 F4F Roln Atk Y HITAE SABRAV AAGE NFE 36%2H AH

%2 Holnm 2005dole WA gzl o 41%E AAdE Aoz FFEGP”. oey
A7l Mol 28 5HE Fod vl g7 vy Frrt S YT Ae FFE nHHA &
Szl AYHeg ¢ 223 2 AUdE AEAHA 27N 48352 M oS
Fastch AT 53 42N E ALY EARE fdsin HIH 2@ oy B
vigle]l tisdo] Sl3 A& WY ot =3 oy A5 Fo wAdols H4A EaiHo %4
& Fullztaot 4HE FEsln iy AuHIE dod F ol aYdE EFEn S4E
ze)7lel 3% APEFLS v)§ Foni(21%) HEE(954%)°] MNP Ae APt o)}
e Ao dHE #HAE] A Hush} 2A2F T AU S B AYYio] MEH
2 Qloh

a2y dA Fuol BEEHI Ae SAE2H7)e FHujg 4L 90dd = MrE A
ARSI A BAALR diFEHAN SAd e P PN ZAHE BAET] A $FHe
2 AAg Holo web A o dAd 2= AEH AR FAMNA € HulYM
71 g 3 A EAVE HE e FASY FARANLAY, A4F B4 T ¥EH
ol Agakel FAE Aok & AW At oo &3 = dWRE RAFGAE v E3H 7}
el 2zt Hojd= v AFAA #3804 B(Effective Microorganisms; EM)& ol 83l 4%
23718 Hulaldg AAsn ey £A4 3 HulHa P EMe 98 8y 9 7l
2o A Moz HEHRA BH AAolch EMS A 19823 F7F h(Okinawa, Japan)e] 3|7}
2 RF7E AL Ho2 FUMLMTE, FAT, AANTE, AR, HAF T 105 804F9 A4S
S xdcn G gon O F AR FARMEF)F FEFTEE EM22 & AN #
ek olF PYF TEL 93 BHNM FAF V1T £ A2 FE, TAHAN 25
278 YoA E9eo gAk(antioxidation) THE FUAIA #719%c] st5E Hez ¥y
2 don £¢ FALAE AA, $AHD 2FNYAE ARAN} Qe Ao vaHA Yot
WUOEME olgdte 4 E2dr)e wE, Hulge 71E9 374 EHuisge 2¥Hoz d=2
ot A (A E/AR], -300 T -200mV)olM LA olFojxug {7, olulxeit, F
# % A2 AMEN C R E) 59 440 stestn 3AREAE {riEY #HE A
vl AR obolat olu H714L AR vtz FHE Zz oy d goz A48 sy
il R AR R(E )AL, o) asigtA)o] A2 F&, VAE o 2FsE Forduxst Y.
AA oz Aggded d4 2 olge AEFAHNEL A FHF: @}’ EMAAM FiEe &
S sl WA 270 pHE FA3 ZslAlFlezA Rude] 43S AdAstn B&4 T4
1A )8 Vg seln), ARTS AUAHEAS FAsAIER, 32E F) ke EMetel
dgo HAse, AMRFe R AE HEASAA olf vteA sy, WA eEHAS
Wwaisto] ok elitel Z2Ada ANE vhehulm, BHPAT S R WA o) Absheta
WA E F4 olgsln #7128 YR o)fstd 2 W ofHel wxEuE it
it S @A) EM2 2] MEYE(EM Bokashi, EMAIEEel, EM-X $)&2 7iwsle] $-efvhubit
nistato] v AR Fuol R F o] 7l FARHES AL, FAA) @ Aokl
Mo Hitol ¥lm Ach H2 EBFS HE ¢ AV FEvt o] EMe v ¥ #Ed W
qoflo] & Ao A3 AEANLEE MHsY EMe A%S HES vt Aduk o714 EM WY
o il age] WaE YA vRIM AN A AHHR Lot o
of jelste) Eu3E AlA 2 HulE Edo Xl AT sEvnet FUAS pEe i
#8e wastgo™ aeln EM wGYe AgdAsAed HgA A Ao g4 ool

o 3

a2

7%
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FE" Y& (Effective Microorganisms ; EM) o < § SHE 2479 ALH A » A4 8}

s A2l az2tst @abo 7k YehgA ggkoy® Peptone Iron agarol Proteus vulgaris& wW 3@ 7
HAA FAFa YL AAHAGY. 22U o]F ATME EM9] &8&9d BzEy
EdddYe] Fgr)zto) gy WP o]FojAA Y U LB 28719 3714 5n) 3
At AN AEHD Qouyt? EMe) Hao o@ THE2Y79 HudAdTE Fy9g
&0l Ao Huvl e Aol

AT B2 RuRAAd dA BF AMRHT YE EM AAe ¥M HAsn, EM
AA @ s LARYL THH, AEHHog TASn), £ 2 Wy )
ibeos dEda. a2la gasyrle] Egxeas R 29 B¥4goe] JYg Asso
WAEME ol 8d Szl BLA Na 2 AETHA HUste BEEHN F2Y 712z
sid Az st U

uo <o

II. M8x=2 U 4y
| A2 HEe vjYB 2 g Fo

EM AA R 71e} A 2283 2ANE] EHY oj4ge ol @ Yo EAe gu 9 23
4% 49442 EM Research Organization(Okinawa, Japan)e] MAl% o) 3o A3
Atk FHGY EM vl 48L& F47, ARF, AR, SHF 2 78 H)(F) EM g g &l en
® AN BRYATY B ASsa @t BE BAe ANBMEYEZAY % 248 2
A1 HALDE AVIEACQH 70)22 HPE £2(10-1022 A4S ZtEeN L B L I
Tate] 25-30°Col M HolE YU Y2 wYP F 29 gy BEY BYg Bu3
AN FYsYct /47 $4 Bacto-trypticase soy ¥MvjA(Difco)d A3t ¥] EM 473}
#7 £e@ o3 MRS $HuA (Ao A nl Fo bromophenol blue #f)o) wj%dta] g4
o) 44AFE HAste] FHAYYG. ARFL AR YMENWAR, A7 L Rose Bengal @3
WA &, 22 PHAFLE glucose-asparagine ¥ & 2z} ALg3te] 22, 4 28jm 1 9
AR AAEY L)

DA E v e Yy

VAL g AST 10Le EM WES(LEAEZN A YA e AgEen wg
A% #ellv)e] oo wbg zc) S5IKg(Fw8, 80%) Algaz1A 2 HTabled & #3l 3-5mm
il v $ Rl ALg EM Bokashi® %43 4 2AH(Pusan Red Cross; “PRC"2 =4)
SUARHA Y d(Pusanjing PR W) #F A Eo|Qm oS8 ztzt SHE27I 3% (w/w) il
deldl el N2 W oy 2o 109 Y8 MiEYL) ETFRA e o] mu)s) B
ENU dbAlis dzbshd ofat $90d x70olA musidul S48 mers R e I R 1Y
ULt Al Fubol A A M i AHsA 1 L 2Pe HH(20-50%), A F(32-67%) 2 of
Sar(ld-17%)0) L Lt

3o anv)e] HEY B4
VAV A8 wasv) e 28R (40-50) 2 HEFGOMDE 2 A 7HAow 109 4

wodAsAch savlel WAA go), s WHANERA B4E, pH o eHEsalinity), 33
Mleachate) 4%, §4E250) 42 3 Yoy WHSE 2YE: ¥ 2gm 4R Y
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435t WX Table2A WA, vjA4Ee 25, AE(acidity) 52 FHsA n¥Foz Hg
= a4g, AR Bz M7 9 ¥y A, dA 22)n vjgge] AN 52 &
Aglgon e 4oz RElE pH, 98 EF, ¥2N(leachate)2WF 2 UE FL AL

m ¥+e &3
A 8(10-20g)8 ¢ Fuly Ul BobM 103-105°C2 vl 23dE dx7le ¥2 o5 34
Al Az FEE A% FARFE FAENA #5EE AL

(2) pH 2 S2¢F 334

pHE 329 A$ ARI0-20g)F 100-200mle) HFFFFol go BAFLI(25C
200rpm)oiAl 1 AlZF F¢+ €242 ©g Orion PerpHect Meter(Model 350; Analytical
Technology, Inc., Boston, MA)E ol &3t st 249 Fee gY3x ¥ A %
g dRFFS Ho £248Y 242 HH3 HHF obF Salinometer(Model LC 84;
TRS Pty. Limited, Brisbane, Austrailia)g o] $3te] 42d4 ZFs%ch

(3) A =3

wazg Fo] Yehtbs YAE $AH(non-offensive smell; esters, alcohol §) % 4#H
(offensive smell; t2Uo}, BE+4 5)2 PR3 5oz 2AsAh 4714 HAZlEE O,
1,23 4 R5 $Foz Urdacd 2z &MU F3, A7, 2347, 2@ #7), 34
# 271 R FrloizE A7IE UG

 (4) AE(acidity)d] 2H

EM wac 3 AEZA Y2de SAMAY PEE FAE(total acidity)2 YebATH &2
2 ZE48 AMgdq 100 w2 3AMF }2(50ml) phenolphthaleing AAFe2 3o
005N-NaOHZ %3 A F 2ug 2ol Fo2X4 A5E Adsac”

4. EM A S4B HusAY
139! Ao EMZE 4822718 pot(27 20cm, Eol 20cm; o 6LINN EF3} E st
wnlstg Axsgon 2 TEHES Table 1ol AAsdch =ug T BEA EM

Bokashi(PRC) 2 44 (zeolite)l Melastg HES7 flal  olEe Hrtx= dAstadrh

“Table 1. Composting schemes of EM-treated food wastes in soil.

EM-treated| EM Bulking agent
Food

Bokashi | San - | Yellow
Treatment'| waste | (PRC) s()fljy Zeolite | “ay

gl % 9| % | (Ko (Kg) | (kg)
EM-t | 85 |17]0 |0 5 0 05
EM-2 85 | 1.7 | 13 |025 5 0 05
EM-3 8 | 17| 0 0 475 025 05

1. . .
3 replications

Aol AbE¥ WESHES EMPRO) and EM(P)) W2l EFEoion 4 255044 1A
9 ok s A A FHSAATHAE 60-70% FAiss) EREL wahx @) EMUR
Suusmdy] Hulggol el AEIYaey S4ol nAe dug 2IsHrgl Fat
ol WAlstuT FRENYSE pH, §718, A4, FAAVCIEAD, 7te), A#Y 2E % vh)
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FHUYE (Effective Microorganisms s EM) ol 8§ S48 2drle] #88 g @ A5
##F oIt
5 ZAEFA dolAg % S48 HAY

EM 2a3AYF dAste 299 F24%ce] JPozy WR(MeuS3:, AHLER, 42
AT, BAFE, d44) € £3HAEFE, ML) wolg e A wolg e gnis
Aol rolsn] BAubyel Fated AAHAG. $H AZFY 72 (3MM, Whatman) 29 E A
i Petri dishol 2t thg F& 4mi(1000 ¥ 34 e)E FFARCD Yol JHxE EHA7 1
E4 258 ARGl AFaAG. 2T 25°Ce FLAM 3 Y% FAG F FAo] wolg A
atedct,

U HEFUHS BEYRY EAF A LASHEY HulspA EHyle R&EEE 8zt
71918 sV olgn) 2AYye 71%93. folM AFE T L wlFe K42 Ay
NS dASATH dule B B QEE) W3 E I ARAEBRE) R SRR CKBHE
) B3 ARRAn Hule R A Hulgst 1 Y 73 AYE AAEGe 2 w)
FEAE HFEHY 2 ASAHE LU ANSHL AAAN R SAYuE 2 sjRYdo
55_*1 Hoagland solution 1(H-1 solution)'"'& Alg3t3 248 o] el 500-1000 vi2 34 &

o A8 Ee XA AHFAME vARZA(Umm °l& FA)E 3 Jal] 22 43 vxgoz
FRTE YTUE FEYFT ¥, 2% pot(F7A 10cm, E°] 10cm)ol HE e T @ wEEg
£ 3 ugez #FaAd 5 d% FHF2 B5FHq 2/ FABZ ¢ O Y R Ya4 2
gA4g ofd 1 3 10 ml 4E BF 3 FF AvEHt 2dn FAYuE Ay
(10x12cm)9} A AIGMM)E 9302 2-3 o2 Po} Mj3FAEHA)F 2 P2 Yo 9 2y
AN 2-3cm F2o ZHAY £ ol FA X &S TP 20ml o] & A YW 25cm, =
ol ldcm)ell FA3ted 2 FAZE Auistdet ofF 2o 242 Axw AP vjxg = 229
VEF(EHHE)S FA3A.

6. 2% AY

Hulsi7k F Aol HolA g A% &t AL A H(EM GA2Y7E 1850kg/10a8) F
Fom Egel ehE wWE FAHEE pot(H7F 20cm, ¥ol 20cm: o 6L)A 3 B4 o] Al (K k)3t
of(3 &) &+ Fd ""iﬂ(iﬁiﬁﬂ)’i]—éi HupstA N YA (AHe], AE, AN 5)F =AY
vhool W iz stugua@dde £3 as, £33 2 A8t 7z 27, 20, 27
ku/l0aiz 22l) £ 4&F71 AN E(FE Aol E: 713 M Lo 2N 410kg/10) M 2] ¢ 2 Fxja)p
H X3hadch

III. 33 9 2%
LEM AlA 2 7iel Al wgaiajol B4
b FAE2Y7IE uAEAAY F50) vl 8o o AANE Eysty] 9 oM
A4 il 3714 (aerobic) R vl & 7) A (microaerophilic) el 7, WA L ARAHF FA o My
i ARS AT YFEAR Ay FEFL AT, AR, AT 2 gHFoldul. FEe AlE Al

M 22lgl #F % 2 UEE Table 2 of MMt G714 e vieh go] EM Malt: &4
#, ARE L AGEE HoE 10° (cells/g or mDE AUD AYSL} 7]El AL o] S
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Fotg £ AUATHI0-10000 vie] FAMuholX). 2 FHAFLE RE AAcM E2ls)A ftc)
utztAl viEl AAES jPEAMZA FE57) o2l g oz AaEAd AF A ("K'A A R)e
B AA SH2H ¢ Rt 2 2% AEY A} €HARE o= FE AFHJLY, 2
127 ZUAdIAon(pH 3-4) F& Moz WA ol AF o Edd FHHYEA ¥F
| HELE (Mol E)d 7Iddte Roz Aztgr

©.

sted

o

EM=l 2l (Bokashi PRC)2] AZY o] st EFFEFY 259 & HAYE R pH =
38 #3F A= Fig. 1 o MASALY o] A2 B o o] TYTFL 42(25°C B3l
Ahebe b 2 ool e Re= BosH pHIF 2-3 9 A F 4 2272 Z8Hec

Table 2. Microbial groups and their population density in the commercially available microbial
agents

used in the fermentation of food wastes.

Poputation Density (c.fu/g or c.fu/mi
Microbial Bokashi
& EM Bokashi| Product A {Product B

oups'  {(Pusan Red
o : (Pusaniin) | (*K* Co)® | ¢*S* Co)
Cross)

ba; ”d 5x10° | 5x 10° [ 00100 | 0 (10%
Filamentous
) 41 x10°| o o0 | o
. x 10) (10%
Yeasts |45 x 10°[51 x 10°] 0010 | o0 (109
Strepto—
0 (10
0 (1) 0 (10% ) | 0 (0%

Others 0 (10 0(10% |51 x 10°]4 x 10°

' Photosynthetic bacteria were not measured; "Others” indicates non-EM bacteria;
* T'he number in the parenthesis indicates dilution rate; * Formulated as liquid.

e
B e
. %
7. ~
= ’ T
i )
g e L
o . o
o \ ;
s 5 . d ’
..
[ 100 200 300 400 500

IFig. 1. Temperature effect on the growth of EM (effective microorganisms) stock (Pusan Red
Cross: PRC) in trypticase glucose soy broth (A) and pH change during the growth (B).
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fr&v 4 & (Effective Microorganisms ; EM) o} ¢l %t S48 2879 283 AN 2 Ags

2 48 —1 EM 2233 2 43

IIHOR EMAY g2 Hulgte S8sn oo Egoe] YL e ¥
BEAEA 7MY e 399 2HE AW 22NN EMERE +88A

() dAHAZ a1

HaAFe YNE B5Ho2 =AY A EM(PRC) Bokashi® #e)stx e Aes $EH
(non-offensive smell; esters, alcohol 5)7} ¥& A7 5% Ao Ao 3 (offensive
smell, F2 Yo}, #3452 ) 3529 WAV Ry AsHoz BYsgct ojHe Mg
delz HHE FABo Eust Hxz AR guts Mo I FF 4k (indigenous lactic
acid bacteria)®| #F22 A oA} Yol B AY7IT $U¢ i MY wlo] A= RO
2 Aztdo. a2y 2F o4 AR o}F 7@ 3st wAMsUch ¥¥W EM(PRC) Bokashi®
'4311?} B HEAHI HAV AYHE FUA A£F0 HYon o) wuastod (R
7t Ao g s R gtk o)gh g SRAHE 3F o FolE o] HAU o] EM uj 4L
HEo2 A Aoz FZo] HYonz FAFL FHoZ I BAAFAY ZREA g
80¢% HESAUT

(2) fdd=vs

Higa @49 o]8%| osid #7189 $RA 47 $AZY A3& A% 4Hg A
Adckn Aok e $4 FAF R Rode] Ay ASANE BN 2 AFE Fig
2 AASAT 4718 FHAZ(FNY L NATF B 2 7 2R f4Fo) ¥AY)Y YEE
Hejel fFol BAY dMZ YAFVZ B4 S ZoisAc B ENARY FLE 1 27}
7t @Astel Aol v WEI} 4-5u EkTHFig. 2A). 284U 2 YEe Fite AU4AE
°l A3 ol FFI $HE &l YUAo)l A& Ho 2 WUHHKFig. BRR). $A7Y 1
2 $AFVIZ AFE AUEHE B2 2 UST) BAsE 24 RUTHFig 2B).

&
-
]

~O~ No EM Bokashi A
. 40 | -0~ EM Bokashi (PRC)
—O- - EM Bokashi (PJ) p s
9 35 T l -
x \ / o
S 3 f \ Iy =2
3 / \ | ]
< 25 . | s 2 154
o / \/\A ~
g 20 ! / H
& / / glo
9 15 /
37 j / £
L 10 | / / 5 s
] A / /
- ; \ I3 (s ztiumle! 0
MR AR
07( T T T T T T T T T T T T
2 4 6 8 10 12 o 2 4 6 8 w0 12

Fig. 2. Population dynamics of lactic acid bacteria and putrefying bacteria during the EM
fermentation in bucket carrying food waste (5.9kg) treated with EM Bokashi, PRC and
Pusanjin (PJ) (3%, w/w).
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DE - 394 A5

T e} ddE dxdsk(Fig. )8 B 2R 1 FAUA FATd b8 HET F4d 9
i"l FUHEAETT AREAY 8 U ojFEZE B o7t YUk FAHATAN HEE Yx9
T E BEE 7 AANLY o] FFE FAANEIL WEh2 S4E AAUA vidE ez
otk FHFeAME AT 22 EM Ff9 ¥R LAV AYHA FUun Y&
N A En.

~O~ No EM Bokashi
-0~ EM (PRC)
~4&— EM Bokashi (PJ)

IFig. 3. Percent distribution of lactic acid bacteria
in the total bacterial population during EM
fermentation in bucket carrying food
waste (59kg) treated with EM Bokashi,
PRC and PJ (3%, w/w).

% Lactic Acid Bacteria
8
;

(3) {4k d sEnin

Ao A4e 2u PoYsunA HEA FA44 o 2z 4 6 8 w0 n
o] 124 NaOH HAol g 24="8 243
o WERMAT A TAHE WE Y 2N
S¥iste] AANMEE Fig. 4Ad) AAHATH LA 1 FYulol EM N FE ATl uls) 3
A% 50%04 E& AEF UEhAT o AzE FHsHE o A2 TP FHY4e
AL vl gBe HAAEP Aole] 7A@ Nez wudch ntebd BNARAN RaE 44
#2 e5udste V44953 ¢ B AHFig. 4B).

o714 B ulel o] Bokashi(PRC)MZ 7oA B8 #FE(LAB2-PRC 9 PP2-PRC)Y
FAgdFo] BAFIZ 248 AT $YFAAF(PP1-None; 97% 2 114 3)0l vl 8
S43uch 221 2HTFY v PEFAFLABI-None; 3% 1) FAHA o] #A 3
seto AA gAY BEANE 1 AUA gzn—@aﬂ Al Uebteh meby 433
ol EM $AS AMME BAE7o ATl $4F #E0) $HEL AHsUN Bujiol
44 AMSHT 7)ol 3 Wt FEY 4 Us 7e EM FRAEF, AMLE, B
)9l Wgol ey Poz MYt

(< FRFast

WwENY F SR WekFig. 58 2y T Fol vs) Mttt 5-8% LR wl
vhateh S x el A9 wA A7) Fot FEdwe] ®wMEvE Ao Ue AL udErvh wSg
Aalsl Aasle] ftel HEFZ mAUbA R /A Hoz AtrEchLrE 119 4 ¥
rob-arukel 34%9 HES A dhdd] Helts WEFE 7Y ool tiF&el HEF7H wAst
2l o.u *l-‘k"‘s‘ﬂ(ll doll= o 25%2 Y& 57 2k ol RS EM #AA EMel %4

$ gow aﬁl%z““’l otz wulgtol A Fo EAstA FEo) thFoR w0 F
giolo] A HoZ TALJYTHU|WE A R). 2ol LAMA W T gl sla]  F 2}kl
A3t ghgFo) °J"" e A& Bokashi(3%)7F ¥7Fsid7] wl&olw, 4 o olF x|t Fr
wol okt F71E Hole AL MY AF2 FEFE il Haze suyle X Fd Ak
uplA HAlR FEFEe zole S F Aoz AgHc FEAAS YT HE 2o ¥
gk AYPAl 2o HFol Bolstn FEEHEA FE Y F Av Al AL HeR 4}
gl
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S &0 QB (Effective Microorganisms ; EM) ol &% &4 % 2719 £33 A R A4

—o— NoEM
35 J} —@— EM Bokashi (PRC)
—a& - EM Bokashi (PJ)

Totat Acidity (N)
n
o
L

Total Acidity (N)

Iig. 4. Dynamics of total acidity in the leachate during EM fermentation in bucket carrying
food waste (59kg) treated with EM Bokashi, PRC and PJ (3%, w/w) (A), and ability of total
acid production by pure culture of lactic acid bacteria isolated from each EM-fermented food
waste (B). Each culture was grown in trypticase glucose soy broth and the total acid was
titrated with 0.05 N NaOH.

—&— No EM Bokashi
—@— EM Bokashi (PRC)
—a~- EM Bokashi (PJ)

Fig. 5. Change of moisture content in the food W
waste during EM fermentation in bucket zw'

carrying the waste (5.9kg) treated with EM gn«t

- \

Bokashi, PRC and PJ (3%, w/w). N T
\_/ U
74 \ / B
\y/ \
] L
i
() HEFuUel drEvs R AEFR m-L ————r
quirel BEFUel IR EFg 609 F7HA ooz 4 s pm

(10-60%)% EM Bokashi(PRC 2 PDel Helel 712
G- o werElch wASRFEAL A 2 7]9
ko phabel zlv Bty Al fabdel EA
waurEvh g el ddslol FAExEFel A
of o AAe wrel de] el 2o shsjeh Mz a7 AAck = ezt #A
g one o F1 4gel I % AAFoldM EM#F S8 AT % RRel f8el T

f
U R 2 210 5

Aol BN el daauaes g drel A Y5E Table 3 thehi ek, A7 SR
el el el 7-sui7h & Ho® vhebdch olel@ AP T JEAA R} SAE2A
Ao ovulerg § Bkl ASE 4§ BRFAL Aol Heste EAF AT Ao Apselh,
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—O— No EM

—O~ EM Bokashi (PRC)

“ ~—4— EM Bokashi (PJ)
L T

1 4

ligg. 6. Change of salinity in the leachate during EM
fermentation in bucket carrying food waste (59kg)
treated with EM Bokashi, PRC and PJ] (3%, w/w).

10

Salnity (g1)
e < o
i P

5 4
4
L = ]
° 2 4 3 [ 10 2
Days

Table 3. Effect of EM fermentation on the removal of salts through the leachate generated
from the food waste.

Fermentation condition'
Leachate
measurements No EM EM Bokashi EM Bokashi
(Pusan Red Cross) (Pusanijin)
Volume (mL) 201 1491 1486
Salinity () 6 10 8
Total salts
[ 1.21 149 119
Salt removal at
rate(%) through . 341 304
leaching?

The fermentation of food waste (5.9 kg) using 3% (w/w) EM Bokashi was carried out in each bucket
(10 L) at room temperature for 11 days.

The rate was based on the initial salt content of the food waste.

SOME RS AR S uas oy

Whvdie] MALES gdsw SAZ2Y7)9 HushA Bugge g FAEAYE

CLShT Slal g Ahx) o) wolg za @ gz AEAYE QA8 A

rhl
E3
i

Jo

(1) Vol fofl o] of 3
Fug. 7 ol 4lAlgl wpe} gho] 248 Fxjo) 47 ALl g Sakel A9 gt of 5op (0009
VO AL Qs e selduh 2 o) 39 WAl molx wkakizh] ot Hi 4
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Fig. 7. Effect of EM leachate on the germination of crop. é
EM leachate (PRC and PJ; 8 days old) was diluted up to 5 g
1000 times and applied to the seeds of the following 2 H
crops: crop 1, Chinese cabbage; crop 2, Garland g §
. (| 1E
crysanthemum; crop 3, raddish. 3 |
o 1 2 3 4
Crop.

Fig. 8. Effect of EM PRC and PN (an improved PRC) R pridgeany
leachate on the growth of Chinese cabbage ‘
seedling grown in the water culture system for 2
weeks. The treatments were H-1 (Hoagland solution
1) that contained 500X or 1000X diluents of each
EM leachate (11 days’ old).
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Ifig. 9. Effect of EM (PRC) leachate on the growth ' 4 %

of crop grown in the sand culture system 16 | -

after 3 weeks’ application. The treatments

were H-1 (Hoagland solution 1) that

contained 500X and 1000X diluents of the EM
leachate (8-11 days’ old).
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Table 4. Effect of the composted EM-treated food waste on soil chemical parameters
including the major plant nutritional parameters.

Soil Chemical Soil Treatment Conditions'
P Commercial Organic EM-FW EM-FW with EM |[EM-FW with Zeolite
AT |Ghemica Farteer Ferliizeorm (EM-1) Bokashi (EM-2) (EM-3)
pH 55510.00 599+0.13 6.86+035 6.63+0.00 652+0.10
Organic Matter(%) 0.43+0.04 0681001 070+0.11 0.81£007 0824004
N(%) 0.023+0.004 0.017£0.001 0.032+0.004 0.031+0.006 0.020+0.000 ;
B P,0s{ppm) 1875702 1490%£0.45 31.3R+1.02 5495+3.17 4518 + 1835
K(cmolKg) 0.21x0.01 0.17£0.01 0.17+£0.007 0.17+0.00 021 +0.02
Calcmol/Kg) 7.69+0.55 848+0.21 9.18+0.14 821144 8.56£0.04
Molcmol/Kg) 2821+023 298+0.03 283 £0.06 287+013 304013

" Refer to Materials and Methods for detail; EM-treated food waste(EM-FW: 15%, w/w) was  added

to the soil for composting for 1 month.
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