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Abstract

Organic compost is a useful fertilizer for organic farming. However, it poses a microbiological hazard to the farm
products because most of the composts are originated from excrementitious matters of domestic animals, Imadiation
was performed to improve microbiological safety of organic compost and the effectiveness of gamma-imadiation
for inactivating Salmonella typhimurium and E coli was investigated. Total aerobic bacteria and coliform bacteria
in 16 products of commercial composts were ranged from 10° to 10’ CFU/mL and 0 to 10° CFU/mL, respectively.
All coliform bacteria in the composts were eliminated by inadiation at 5 kGy, while about 10° CFU/mL of total
aerobic bacteria survived up to 10 kGy of imadiation. In the inoculation test, the test organisms (inoculated at
10 CFU/mL) were eliminated by imadiation at 3 kGy. Dy values of inoculated Salmonella typhimurium and E
coli in the compost were 0.400.05 and 0.39+0.03 kGy. It was considered that 3~5 kGy of gamma irradiation
was effective for radicidation (radiation sterilization of pathogenic microbes) of organic fertilizer.

Key wonds : gamma irradiation, organic fertilizer, sterilization

M= o ARl YYHE A% BARA o231 Yk

(). 287 ST Aot 4 EFAQ T /)2

A2 87099 B 5 4 SRSl Mg kol uef ok ol stk e auAEe) AhY

He sz AR50 B4R U A% s QA AL 4712 HHE )87 §7)%5 el 2t

2R A 5o ZHAAM ZF23 A1) F EAZ dFE 2 A AES WA AR B Aok S7)d )

9lth o]# 3t o] §2 FehvteldlM e 23 EAEof T o] AL ZFBo] ASS A, 24E =B A7t
i 2 Sk Aol gle

Hlze) BAlE a0} BEehn dE SAelch @4 Bt J9SA FAFNL Mg & 9
Septele] WA FAB AN GEL DA BUE AL 4) EL] AN 22 ANBAEYA FEEAES e
el 3% S XS AoE 25y A8 AR OG). §712 Bl AR ABeA, seA s 2o
AFe] AT EUTAR BAE. A8 BaRe] B4R, eAE 2alr] Sow desht Selele

Phone : 82-63-570-3140, Fax : 82-63-570-3149

& AFY FAHE, 5o BUE, 7] B, AW T SRR 2 BAES ol 8% f71EH el ATt AP
F71ENE 502 A ARst Holkn gt WAelth  BE ¥FE AAHT UO)

Algel & 011*1‘“ HEA] F49 F -8 LS S #7189 Hu)gt Y2 o 3GAR TR

ATk 1AlE d8 f71&E 59 G, oAt Sol nA

; . : — . Bl 95t B wAEe] S s Hgolth 2

Corresponding author. E-mait : fungikim@kaeri.re.kr, A n|gBo] ZA3wA] o] AlzswA] Uehls



Aok ZALE o8 #7149 HHle) HAY BB RS 247

o4 BARHoR o B E AgRe s A T
o W84 BsEe] a7t ol Folut. WA S4T
Az, A7 271 GolRA UE 9 F50] o] FolA 1
(79), #7174 #7198 3187 J&o] Wyt dojvte
g o|ti(10-13). F71A EB|9] WFof F]sl= microflora
o] Wizl Aue] /Y Z7] microflorac] whe} Tha Ao
7F ey gutd o g Whg ZoldE 84 Fo] $AES
AA8t D, EIE R wek I ¢ S T5
FAEE AA S, 37 BAEETE =/ ARA
g Mol Frlste FFE VeRATH(14).

71 Rov 83 A EYdAS Rk o Bl
o, 718% &, A2 T4 55 ¥t Ak WA wls
En]o] AR F2HE A9 gaf vt opE EFAE A
o X 22 BEGed, 28a FAES AF S 9A9
HHAA SOl EAE 4o & Uk 53, &SR
tefet vl EEC] 29 slermg JE ] nAE
AzE7t Aol f7|Hv]e] HATFE AAR &
Holle 12 HedF gust 34 F sk 24 BH4Y
Tog FEEH(14), dytHoz 14 yAdgEr) 23 HY
o] o A4e EAE o AZITKIS). dutE g f7]H
Hlo A A= WY v|ABEL Salmonella, Yersinia
enterocolitica, Escherichia coli S°| B35 3 YrH16).
Burge 5(17)2 F-5o] 2 < FH[ 7% M JdEol
A FEE ZA3A Salmonelia®] A4 A regrowth)o] §%
2 g U3 Bag e gk

AR =] f7] Fy] 24 ATFEE A fagel
<A 7153 EFS] 9SHnet degradation)E WA 3hs 7]
T2 2 Uyo] ejE i JIThe). oF& ol g TPz
ZES Hulo] FAVIES AN 8 B SR B R
sty Zztel A7 ES 2ste AT Brh A g
P4E, 33 T3 22 v¥EdE Bl TAVIES 45
atod, #1714 AV EEY ARSE feshe Aoz
ol &3 Slvk a2jut A 82 Ed AgE = Hule F4
71E2 W A5 A8k glon, HadT Aoy
7AA] aefstal Sl FAlolth(13). ¥, o] EFTE
712 Hulo] gk FAFAL v &, JIEE, £ 59
e85 TS TAE A U, 20029 FE B F )
3 Salmonella®) B3-S AJ2o] FA L YoV Y
AR =TT 2 AFAQ 43T F4AE] Alx"de
v 2] e Aotk k3 /&R Hulo 22 {73
Euleo] ARgel o3 £ - 33HA WA ATt A
RE syglo] o), WA nAEd g 0 Fo] |
ek ZAE F|HgE Aol

WAL ZAME FA) 7] THFAOIAEA/WHO) 9 A7 of 7
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AL g AREE 7180 4 T/ A 58, B AlE+
Fih C EE+EE+EAAE, D SEHTAvAE)E
Agste] zk FRERZ 454, F 1659 AFE AlSlA
TYstd AFAEZ ALEI T RYE E2E 91 )
A& Difco Laboratories (Detroit, Michigan, USA) | &2
AHg-3t T

Zop =A}

#7173 B 100 g& 7+ B9 ZPAB10~30 kg) STl
A] random samplingdte] B TE polyethylene EA%]o] &+
7] EAF O diEsto] WAL 2AL AR 2 ARSI
A5 A A e dAEd 4 A9 100,000
Ci, ¥Co 7ulA ZAMA(AECL, IR-79, MDS Nordion
International Co. Ltd., Ottawa, ON, Canada)& ©]-&3}a] 20
Tl deddlA £ 70 Gye] AgER 242t 3, 5, 10 kGy<
F F5AFE dxF %t F5AFe #Eele
ceric/cerous dosimeterE AM&-8} o, &SPl o)
B+ 54% o2 dtgith

212 EH|29) n|dS AHAM

2T 2 ok 2AHE 2z A ge) 3714 AE, ta
=, 3, Salmonella®] ¥ XZ pour platingsl] 2]} plate
count ¥HH o 2 HALEth RAE BAE A% AlEE
G71EH] 10 g2 3l noss flaskel] T THS HAF AHF
(NaCl 0.85%)Z 100 mLZ fill up 8}2 ©]& F7H 500
mlL Ze}aIel| 7 4Cel|A 308 2w mwhkal] 2238k
ool oz AHY AA 10mLE 104 dAER
843 Tk 2 )4 | mLg Hsle] peni dishell £33
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HZE plateS 37ColA 247t vltd v, 7tweS
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Salmonella &3

Al gl £44 Salmonella’= Kim 5(23)2] Wil =3}
o] SS agar plateS A&t FE2stdth A&7 HEE
plateZ 37Tl A 2¢€3F vl o}, 2219 colonyS
Salmonella® Bt o] E log CFU/go 2 YER AT
A, Salmonella AU A 2 AM2-E) &= SS agar= Salmonella
W} Shigella 35 opU 2} AHd gej el v YA Pl A E(gram
negative facultatively anaerobic rods, Enterobacteriaceae) =
AZH 1 B AgdoMe EelvidEe] 54 kA ¥
ocunz HAzH nAEE Salmonella groupL 2 TE3}A]
931 SS agar plate ¥2] enteric groupC.Z FA|SF T

Salmonella ¥ E. coli BEAE

F715ulol A v AR AP A4S doti
7| 918k T2 F59) Salmonellast E. coli®] HEAEL
Ax SR AL S At 4 TR 1] AlRA:
B B AR+EY, C EE+FH+EEnAE, D S+
A AB)ONA 7 152 A3 ol 3719 v 24
2704 20 Koy AFo 2 FARFALT. EEEF
S. typhumurium (KCCM 40253)3} E. coli (KCCM 12119)=
Korean culture center of microorganisms (KCCM, Seoul,
Korea)ol 4] ¥-oitol AME-3IATE 72F #EdFE 37C 24
2} nutrient broth(Difco Laboratories, Detroit, MI, USA)ol| 4|
stationary phase 7}A] 71 Bl (200 rpm) g T A £
71(Vs-5500, Vision Scientific, Co., Seoul, Korea)oj| A 33]
41 5-2](3,000 rpm for 10 min at 4C)sl] o] & HFHo=2
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ol o] Ao ozl AP AT+ Statistical Package
for Social Sciences(SPSS. 10.0)Z ©]|&3}a] one way
ANOVA #4¢ 21528, A1R2te] #)4& Duncan’s
multiple range test® p<0.05 F=Fol| A ¥ w3t Th
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ABE AR A9 571 HY) 16 L9 F 374A,
WAEE, 7T, SS agar plate #-2) enteric groupe] A2
=& 4w gtthTable 1). & 37143472 B3 10° CFUJg
FEolon 7 Algd2E 10°~10" CFU/ge] £¥ & 1}
ERfIih @9, f713 Hule] 98 &, 8, =8 AR
9 EgtEe] FR uhE nlgEe] E¥e oA
BAE R gttt ol FAHIE F EE, AR
3714 Ad471 10°~10° CFU/gel et B33 Whang &
@02} A7E3} B tha W2 Folnh didd TS
167 A& 3 127) A 8olA 10'~10° CFUJge] BX2 v}
welen 47 Algoide AEEA FUTh -2 1674
A& % 37 A8dA FEHJC SS agar plate #e
enteric group VA B2 AR frEf AFE 154 A=A
AQA 2 167] AE Z Al ¥(sample group ByS YA SR
3 B4 Al89) S eAmr) 7H 2 AoE WEHIA
th dubrl o 2 ylEEH e Uy B ndE T2
¥u)s} 3y Fol dAE = 7 AREo] d= HelE
u| g 2ol oj&) Wy} Fas o] HH|rt e v
Ag5 e Aoz 4R Urh25-26). 12t Hu]olA 1
LA DPE] A2 AHE HAE F4 257 0T7A]
Asshet] 208 AR EAE 2] £F gl Aad
Aol o&sly &3], ¥u] 2E 34 F =gA 227
T2 AY, R gl ol 24 13 A-F i
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2 By vl Eo] 2HESA ). Whang 5(24)2 =83
AR BExAZEEZA 93 AR £AE ARSSE H)
9] 735, AR dFT 2 HLA v E(Salmonella,
Shigella)S 37 10°~10" CFU/g $Fo|glon, o]& En)
3t Y F 178 AXEA FE3] sl S4 T
T EAHA] Fgor, =38 FEB 127 23 AR
T E T F WAA nQEo] T E45H 10°
CFU/go| 9] Salmonella7t ZA8t5th1. B.usle] {715
Hjo] AN E od AEAS AAZ v Yok

Table 1. Microbial population of commercial products of organic
fertilizer
(unit : log CFUlg)

Sarph Microorganism

(3

group?  Sample No. Totgic?:;‘;bw Coliforms . coli Isglsat‘;sga‘r’“
Al 627 2.16 ND ND

A A2 7.38 1.55 ND ND
A3 681 271 126 ND
A4 532 143 ND ND
Bl 485 2.80 ND ND

3 B2 669 ND? ND ND
B3 722 ND ND ND
B4 70 314 145 1.39
C1 549 ND ND ND

c c2 560 17 ND ND
c3 632 237 ND ND
C4 6.74 2.88 ND ND
D-1 5.13 3.03 ND ND

b D2 722 246 2,05 ND
D-3 646 ND ND ND
D-4 6.15 211 ND ND

YFertilizer originated from a night soil of A: cattle, B: chicken, C: pig, D: total
domestic animals.
Not detected in the detection limit (»10' CFUJg) of this study.

QIIEu|o] BALM AR

#7150l vAE edx: A7tal W YA S
HoZ [71EH AnbdE AR F rAES] AP E
BFIF T AlH F71EH oA 10°~10" CFU/ge] B
el & 371372 10 kGy2] AR ZA}d] 28l
B 4 log cycle?] 73428 (Dyo value = 2.5 kGy) & 2o
M mA Ee WA Ae3e UERARITH (Table 2). o] &
Bacillus 59| AdFEA A BEEE Dy value FFolth.
Bacillus <3 %M 2] D1pgte w21} endospore: 2.5 kGy
W2l DogtS et RE(27-28) Azt {71
Hulel Bupd A ) AEdte lgEs] WEes
Bacillus2) endospore A2 &A8le Aoz Aadd 4
ATt Al 7] Hu]ol A 10'~10° CFU/ge] ¥2 & Ye}
A HERT RS 5 KGye] gebd 2AlA g A7

i wo o

T2 s ZaeS e A K(Table 3). E. coli 7}
29 370 Al 5.9} SS agar plate £-2] enteric group A 7F0]
&9 ) A8 E coli 9 SS agar plate ¥-2] enteric
group A2 3 kGyo] Zhubd ZAbel] ot ¢ APEE G
t} (data not shown).

Table 2. Sterilization of aerobic bacteria in commercial products
of organic fertilizer.

(unit : log CFUJg)
Sample Irradiation dose (kGy)
gra(l)%%” Sample No. 0 3 . 0
A-l 6.27 5.02 441 2.27
A A2 7.38 5.83 4.56 2.46
A3 6.81 5.27 324 1.89
A4 532 4,68 3.07 1.65
Bl 485 331 215 ND?
B B-2 6.69 524 433 245
B-3 122 6.40 5.19 377
B4 703 594 4.26 237
C1 5.49 432 351 1.24
c Cc2 560 4.55 326 1.56
C3 6.32 5.18 388 1.05
C4 6.74 5.54 403 2.38
D-1 5.13 423 320 1.62
D-2 122 6.04 4.83 224
b D-3 6.46 548 4.11 1.82
D4 6.15 490 3.64 135

PPertilizer originated from a night soil of A: cattle, B: chicken, C: pig, D: total
domestic animals.
MNot detected in the detection limit (>10' CFUjg) of this study.

Table 3. Sterilization of coliform bacteria in commercial products
of organic fertilizer

(unit : log CFU/g)

:raro?gg Sample No. 0 Imilatm = (I;Gy) 10
Al 216 148 ND ND

A A2 1.55 ND” ND ND
A3 271 1.36 ND ND

A4 143 ND ND ND

B 280 163 ND ND

B B2 ND ND ND ND
B3 ND ND ND ND

B4 3.14 1.88 ND ND

Cl ND ND ND ND

c C2 L7 ND ND ND
C3 237 ND ND ND

C4 2.88 127 ND ND

D-1 303 152 ND ND

D D2 246 120 ND ND
D3 ND ND ND ND

D4 211 ND ND ND

“Fertilizer originated from a night sofl of A: cattle, B: chicken, C: pig, D: total
domestic animals.
Not detected in the detection lLimit (>10' CFU/g) of this study.
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Salmonella typhimurium % E. coli®] WAMZM

£ Al AH8" 16719] A8 F E colie 370 A|RolA,
Salmonella’= 17) A BMT AZE o), HAA vy
B9 2d8S /T f8 AnAEE AH37] St S
typhimurium=} E. coli 8% #F5 47| 4] 10’ CFU/g
FEoZ FFsl 7}t n|AEe] A S HIRRHA
tHTable 4). S. typhimurium& 3 kGy2] ZulAd FAloll A
HAEHA| &3kon Dy valuer 04 kGy W2 AXFE Tk
E. coliv= 2 kGy9| 2vHa ZAlol|A] AEEHA] ggkod Dy
value:= 0.39 kGy W2l & A AL Q). Salmonella} E. coli
9] ol gt WAL 7k Salmonella(19) 2 E. coli(29-30)
o] AYPATF A3t FARE FFolUet A, 7S
EH|s 9] By v|AE TR e BHF T
1,000°] 3HMPN/mL) Z, Salmonella= 3°)SHMPN/4 mL) 2
T itk 71889 WA AL A1 ZE 7 3 kGy
Fold ol S 258 F Jom 5 kGy FolH
HAR PR 23S 2XNT T US R o= Hriy
Atk WA F71EHo] EEshs WL v Ee] A
< 5 kGyd| ZAMIZo] FEF 2o Algdt

Table 4. Effect of gamma irradiation on the inoculated S.
typhimurium and E. coli in commercial products of organic
fertilizer

(unit : log CFU/g)

) ) Irradiation dose (kGy) Dy value
Microbes ~ Sample No. o5 1 > 3 ‘&Gy)
Al 723 628 493 206 ND? 040

5 Bl 715 605 495 185 ND 040
typhimurium | 736 633 524 192 ND 039
D-1 717 581 48 214 ND 041

Al 729 535 310 ND ND 039

B 738 524 298 ND ND 039

E. coli :

Cl 714 522 303 ND ND 040

D-1 722 531 286 ND ND 040

ertilizer originated from a night soil of A: cattle, B: chicken, C: pig, D: total
domestic animals.
INot detected in the detection limit 10 CFUjg) of this study.

2 o

Al F712 Hu|(%E, €8, AR 2 Eg8) 1639
Z 3718 A, didd 2 aidaT 28] 2 Salmonellad)
3 HAE QEEE vobsl, IS od: Aztsl 2
ABY S A3l el E AR 3 RAE AlEEE
etk & Y Adge S8 =5 A8 2 23

9] 7% 10°~10" CFU/go 2 #92 ¢l 20| 2 YEh)A
ket WPFTE 1632 A8 F 1259 A5 10'~
10’ CFU/ge) #¥& Ve, < 359 A8l
10'~10° CFU/ge] BX &2 Vel Q). E3F SS agar plate
2] enteric group PIAYEL ARAFE F 15X HEH
AT} TR F 571M T 10 kGy FHebd ZAlel] oJsfiA
Tt 4 log cycle AP o, dAFTL 5 kGy oA
ZAR] SR FEY ZAEAE YT E colis}
SS agar plate £3] enteric group2- 3 kGy 7+l ZA}o
o) ek AFEEATE #7173 HY) £X v]A4E D ghe
SS agar plate ¥2] enteric group2- 040 kGy, E. coli= 0.39
kGye| ¥ 91 & Jehldct Al 4714 HHlE 3 kGy 5
A HEETE vsde By VAR FHTEE 55
& glom, 91A3kE SlslM = 5 kGy Fo2 Ak
Aol utgAE Ao Atgdr).
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