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Raw materials of organic compost

Ratio of materials

Material -
winter summer

Chaff 20 35
Sawdust 20 35
Raw bovine feces 10 20
Dry bovine feces 10 20
Pig feces 20 non
Corn-Soybean dust 10 30
Peanut shell 60 10
White earth 1 non
Oil-containing white earth 3 10

Sludge from slaughter house 1 15




Occurrences of indicator-microbes in raw materials of compost

. Total . +« Fecal Entero- Lactic . *
Material season serobes® col iforms E coli** cocci®* bacteria® Yeasts® Molds
Chaft winter 6.8 5.4 >110 460 5.6 6.9 4.8

summer 7.0 6.4  >110 2400 6.3 6.7 5. 2

winter 7.1 6.6  >110 24 1.3 7.9 4.9

Sawdust  cumer 3.4 3.2 < 0.3 0.3 47 45 45

RBED winter 8.6 5.4 >110 460000 1.1 1.0 5.6

summer 8.7 7.4 3110 110000 8.5 7.8 4.2

DBF2) winter 8.5 6.7  >110 11000 7.3 1.1 5.4

summer 6. 1 40 110 93 6.5 6.5 = 47

) . winter 5.9 4.9 4.3 240 6.0 6.5 4.3

C-S dust™ qumer 6.2 5.0 5 1100 62 61 42

s wWinter 8.1 6.8  >110 460 6.3 1.5 5.3

Peanut-S" cumer 5.8 44 0.3 43 55 58 4]

 .vs) winter 5.5 46 >0 240 5.2 6.4 3.7
W-earth summer
. winter

Oil-WE® & mmer 2.7 >0 0.9 3.7 3.5 2.8
_ winter

S-sludge” (rmer 3.7 6.3  >110 46000 7.7 6.6 4.9

* Plate counts:lLog of cfu/g; *¥ MPN/g

1)Raw bovine feces; 2)Dry bovine feces; 3)Corn-Soybean dust; 4)Peanut shell;
5)White earth; 6)0il-containing white earth; 7) Sludge from slaughter house.



Biotypes of coliform bacteria isolated from raw material

No. of E.coli

Material test other species
strains R | 1]
' winter 6 4 2
Chaff summer 6 6
winter 6 4 2
Sawdust summer 3 3
) winter 6 3 3
RBF summer 6 6
) winter 6 4 2
DBF* “summer 6 6
Pig feces winter 6 3 3
C-S dust? "i”"e; S : 5
W-earth® winter 6 4 2
0il-WE®  summer 6 6
S-sludge” summer 6 5 1

1)Raw bovine feces; 2)Dry bovine feces:
3)Corn-Soybean dust; 4)Peanut shell;
5)White earth; 6)0il-containing white earth:
7)Sludge from slaughter house.



Water activity and pH of raw materials
of compst

Aw value pH value

winter 0.736 6. 2

Chaff sumer 0,747 5.9
winter 0.996 4.8

Sawdust o rmer 0. 666 4.3
) winter 0.987 1.2
RBF! sumer 0,983 71
) winter 0.993 1.9
DBF* sumer 0,967 1.2
Pig feces winter 0.989 1.4
_ winter 0.762 6.3
CSd%ﬁ)ammr 0.633 6.3
_c4) Winter 0.778 6.0
Peanut-S* summer 0.738 6.3
W-earth® winter 0. 746 6.5
Oil-WE®> summer ~ 0.488 6.3
S-sludge”’ summer 0.978 6.0

1)Raw bovine feces; 2)Dry bovine feces;
3)Corn-Soybean dust; 4)Peanut shell;

5)White earth; 6)0il-containing white earth;
7)Sludge from slaughter house.
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Biotypes of coliform bacteria isolated from compost
during fermentation.

after No. of E.coli .
) test other species
fermentation strains | I W
winter 6 6
0 day summer 54 44 3 7
winter 6 4 2
10 days summer
winter 3 3
20 days summer -
winter 3 3
Pmonth  Ccmer 18 10 1 7
winter 3 3
2 months summer 15 10 5
winter 6 3 1 2
3 months summer 36 15 2 19
winter 6 4 2
4 months summer 18 4 14
5 months winter 6 3 3
6 months winter 6 6




Serovars of Escherichia coli strains from raw materials

and compost-intermediate

Season Source

Serovar

winter compost:10 day after fermentation'’

PN NG E e e "E®®.E D ET TS E -GGG EE®weTn®E®EE®®E®®w®Eww - -

summer  corn-soybean dust?
Sludge from slaughter house'’
Sludge from slaughter house'’
compost:1 mo. after fermentation?

0146:H21 (EPEC?)

028ac: HUT (EIEC?)
0125:H19 (EPEC?)
08:HUT  (ETEC?)
018:HUT (EPEC?)

1) identified among fecal E.coli cultures.
2) identified among coliform cultures.
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Table 1. Enterococcus spp. and their Vancomycin resistant genes
from various organic fertilizers.

Responsible gene

Enterococcus spp. Number Van A Van C-1 Van C-2/3 Van C-1 Van A
examined (%) + C-2/3 + C-2/3
E. faecium 68 (64) 47 15 3 3
E.gallinarum 19(18) 16 1 2
E. faecalis 10( 9) 5 1 1 3
E. durans 1(1) 1
E.avium 3(3) 3
Unidentified 6( 6) 6
Total 107(100) 5( 5) 64(60) 27(25) 8( 1) 3(3)
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O, SHBEICRS CEDSIBBEBRICEDIAERERETUICHER. BHI 5D
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RIERTDCEICEKHTION® @ /MmULEFEINIERETETHHE,
ROBBER>EE ~2 BEELEN, XBEEI2 BMTRETETH

A. RREBR

Yersinia enterocolitica IZBA. - AMR. A
NE. BELSLEOBRKPEBMNOBARABYESICKICH
L. HHIBDERE MEEREF D ZoonosisBEE R
Do WHO D19 TEDBSEICEKDEFTFUI—-DOD
Yersiniosis DFEBERQAO0GHIZUYIBATHY.
Salmonellosis. Campylobacteriosis [CIRTEULVER
RTHD. FRBRPETFHDICOHICIER - S - ToE -
BESREAENEXREIND. EBREEDATEERK
BOBEERREORYEZIALZERIBRISRITENN
KEN., ¥YIEXTIC1 ~2 BMEEL. BREECKG
Bo BBSRINEFTICLLK OHDBERREDPCR
( Polymerase Chain Reaction) ICKDREEDER
HICOLWTRELTERZ ., KBS TIIEHMPCR EDR
ZEROEREZOBWECALTREZT O Z.

B. BRAGE

@PrimerDIRFY : KRERICALVEPrimer(dVirF- 1,
2, ail-1,2, yad-1,2 . inva-1,2, rfb-1,2 . rfb-1,
2. YC-1, 2. YE-1,2, YP-1,2, Yad A 2-1,2-Yad A
3-1,2 D10E T3 D (Table 1) o PCR 1BIEZR{F (S De-
naturation:94 °C. Annealing:55°C. Polymerization
: 2 °CT3HEABYUEBLEZE. OPrimerDIFRIEDIRET
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BO2TEH%RTH Y. FERENEY. enterocoliticad 208
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0157T:HT(VT) Z (XL H LT D14BDOKRERE. S. Ente-
ritidis. S.Typhimurium, Vibrio parahaemolyti-
cus . A. hydrophila,S.aureus(B%E A .B, C. D.E.
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BOSEBRKPSUHEFER0% ILAE, MREIZME
AUz, BRELVLIRA, FoRY, hM1DOLZFEDHR
REORER. RERNIKD23E. SRS LUBPRER
2B, 3. F-X. 3-JILLD3 B, BAZERLC
HETDIBASSUZDORBIIITSRE BOE3MEZA
L\, ZNFNICY.enterocoliticaZiBBURB L,
@IEFAIBS KTISRRE - FFRDKRET : BRI (
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(2.5 ug/ml) . Trypticase soy broth (Difco ) .

Trypticase soy broth+Cefulodin(4 mg/ml) . Novo
- biocin(2.5ug/ml) D4 BERL\25E37°CTO, 2,

46,8 BLUURBMISHRLE., BHBREERL102 B
/mlELRE, EE. VAR, BADLFZRULHET
6 BOEYHERR. BA. UL/N— 3. TLD4
HEoDYMMHBROHBORSSIUREREEZEAL
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Table 1. Oligonucleotide primers used to indentify Yersinia entefocolitica

by PCR assay.
primer . Target
No. name sequence(5'- 3°) Amplicon (bp) gene
1-1 virF-12> TCA TGG CAG AAC AGC AGT CAG 591 svirulence plasmid
2 2 ACT CAT CTT ACC ATT AAG AAC
2-1 ail-1®  ACT CGA TGA TAA CTG GGG AG 170 -cell adhesion
2 2 CCC CCA GTA ATC CAT AAA GG
3-1 vad A-1 AAG GCA TTG GGA GAT TCG GC 288 -plasmid borne
2 2 AGT GCC AGC CGC AAG ATG TG virulence
4-1 -inva -1 CTA TTG GTT ATG CGC AAA GC 359 +invasion locus
2 2 TGG AAG TGG GTT GAA TTG CA
5-1 rfb B-1 CGG TAT CGT CAA CAT CAA TGC 253 —
2 2 GAC TCT GTC TAT AAA CAC CAG - ail, inv, virF
6-1 rfb C-1 CGC ATC TGG GAC ACT AAT TCG 405 E—
2 2 CCA CGA ATT CCA TCA AAA CCA CC
-1 YC :1 CTG TGG GGA GAG TGG GGA AGT TTG G 570 -Specific detection of
2 2 GAA CTG CTT GAA TCC CTG AAA ACC G pathogenic Y. enterocolitica
8-1 YE :1 CTG TCT TCA TTT GGA GCA TTC 159 -Enterotoxin
2 2 GCA ACA TAC ATC GCA GCA ATC
g-1 YP :1 CTT GGC TGA TGG CAC GAT 440 -Invasion
2 2 TCG TCA CCT GAC CCT GAT
10-1 Yad A 2 :1 TAA GAT CAG TGT CTC TGC GGC A
2 [ 2 TAG TTA TTT GCG ATC CCT AGC AC -Locatgd on the virulence
Yad A 3 :1 GCG TTG TTC TCA TCT CCA TAT GC 530 plasmid
2 GGC TTT CAT GAC CAA TGG ATA CAC :




Table 2. Pathogenic Y.enterocolitica strains examined

and result of PCR with ail and VirF (1) .

Species

Serovar

Biovar . Sources

Pathogenic Y. enterocolitica

Pa 241
Pa 260
Pa 263
Pa 265
Pa 266
Pa 2491
Pa 2643
Pa 2666
Pa 2672
Pa 2718

. D 1A

F 3
SW 13744
Pa 177
89 176
S9 168
S9 169
S9 170

. WA

8081

. A 2635

Pa 12986

. YE 91001

WA 285

. WA 1568

TR ERBEERBBBRRERR
o O o

B1B
B1B
013a,13b B1B
013a,13b B1B

BRRIIBIBIIEIIBIZZIIBIIR

Patient, Japan
Patient, Japan
Patient, Japan
Patient, Japan
Patient, Japan
Patient, Japan
Patient, Japan
Patient, Japan
Patient, Japan
Patient, Japan
Dog, Japan
Pig, Japan
Pig, Japan
Patient, Japan
Pig, China
Pig, China
Pig, China
Pig, China
Patient, USA
Patient, USA
Patient, USA
Patient, Japan
Patient, Japan
Patient, USA
Patient, USA

& ok ok ok ok b b e SRR R R o R

| +4+ 1 +++++1 1 +++ 1+ +++ 1




Table 3. Non Pathogenic Y.enterocolitica strains examined

and result of PCRwith ail and VirF (2).

Primer
Species Serovar Biovar Sources ail VirF
None Pathogenic Y.enterocolitic

1. Pa 10645 05 Patient, Japan — —
2. Pa 10685 UT Patient,Japan — -
3. Pa 10797 UT Patient, Japan — -
4, Pa 10847 UT Patient, Japan — -
5 Pa 11322 06 Patient, Japan — -
6. Pa 11945 UT Patient, Japan — -
7. Pa 11946 UT Patient,Japan — -
8. Pa 12059 UT Patient,Japan — -
9. Pa 12330 UT Patient, Japan — -
10. Pa 12082 013,7 Patient,Japan — -
1. Pa 9202 05 Patient,Japan — -
122 R 396 UT Rat,  Japan — —
13. R 999 Ut Rat, Japan — —
14. R 1558 014 Rat, Japan — -
15. R 1689 014 Rat, Japan — -
16. Wla 312 05 Wild animal - -
17. Wla 318 014 Wild animal — -
18. Wila 340 014 Wild animal - -
19, Wla 400 04 Wild animal - -
20. Wla 921 013,7 Wild animal - -—




Table 4. Specificity of various primers for detection
of Yersinia enterocolitica.

Primer"
Serovar/Source

1 2 3 4 5 6 7 8 910

Y.enterocolitica 03 from patient — + + + + + + + 4+ -—
03 patient + + + + + 4+ — + — +

05 patient + + + + — - + + — +

05 rat + + - - =— - = - = -

08 patient — 4+ * + - — — 4+ — —

08 ATCC 23715 -+ £ + £ - + + - -

09 patient + + + + — — + + — -—

09 patient + + + + — — + + — +

013 patiet - + + + — — + + + +

013 patient - + - + - - + + + -

Y. pseudotuberculosis 4b + - 4+ - - - - = = -
Y. frederiksenii ATTC 29912 - - -+ = - = = -
Y. ruckeri JCM 2429 -+ - 4+ - - + + + -
Y. rohdei JCM 7376 - - - - = = - - - -
Y.intermedia  JCM 7579 - - - - - - = - - +

Y.philomiragia ATTC 25015 _ = —_- = = = =

1) 1:virf 1-2 ,2:ail 1-2 ,3:yadA 1-2 ,4:in 1-2 ,5:rfb B1-2 ,6:rfb C1-2
7:YC 1-2 ,YE 1-2 ,YP 3-4 and yad A 2-1,2-yad A 3-3-4 were used as primers



Table 5. Other Yersinia spp. strains examined
and result of PCR with ail and VirF (3)

Primer
Species ail VirF

Y. pseudotuberculosis — +
Y. frederiksenii ATCC 29912 —  —
Y. rohdei JOM 73716 + —
Y. ruckeri JOM 2429 — -
Y.intermedia JOM 7579 — —
Y.philomiragia ATCC 25015 —  —




Table 6. Specificity of ail primer for detectio

of Y.enterocolitica (1).

Strains  Type/serovar/source / No.  ail 1-2
Gram negative bacteria
E.coli 1- EPEC 0127:H21 -
2- EIEC 0124:HNMW  —
3- ETEC ST & LT -
4- VTEC 0157:H7 -
5- VIEC 0157:H7 -
6- VIEC 0157:H7 —
7- VIEC O0111:HW  —
8- VIEC 026 :HW  —
9- V517 -
10- IFO 3301 -
11- ATCC 43888 -
12- from food -
K. aerogenes from food —
C. freundii from patient -
S. Enteritidis from patient -
S. Typhimurium from patient -
V.parahaemolyticus from food —
Y. enterocolitica 03(biotype 4) +
A. hydrophila ATCC 7966 -




