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t/REHE]) B A C 5£1°C iefg1z41 1z 5000 1 DR 20
SHRE ST, BRI FREH & L T 10%
REEHREE + Y U & VLS 40 mI/BRE O BT T
INTNIL. N5 LR 0B S, QHK 5%
At e L.

MR O & U CAR EKEME R, A%
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2, ALY LRSS OBEIC B, CVT %
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HBRU EHEE Uz, it h L ogigkieon
T, ¥9F 7 ~FEL Y —~¥OEERBRZ KGO F
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PEARE%R A5 DS 1T L h RatL 12,

MBI T TR Lml & 12 b D D s
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AEMERD bz, DL 12 84 BEEF 10Kk a 7
75 —¥REAEL, BER12% Thol

Salmonella 13 VTN PHH B 5 bR s
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Changes in the microbial population
of scald water after the start of
scalding operation.

O : Standard plate counts.

a: Counts of Staphylococcus.

G: Counts of psychrophiles.

e : Incidence of Salmonella.

A : Incidence of Clostridium perfrin-

gens.

Table 1. Standard plate counts of scald water (Log,, number/ml)

No.of S T
test 0 600 1200 1800
1 2.48  3.11% 3,11  2.86

2 3,83  3.64  4.48  3.59
3 4,48  4.40  3.62  4.48

4 3.48  3.89  4.75  3.20
5 3,11  3.43  3.18  3.46
6 2.69  3.43  3.56  3.43

7 3.95 4,72 4.69  4.78
Mean 3.43 3.80 3.91 3.69
S.E. 0.27 0.21  0.27  0.26
0.21  0.15 0.18  0.19

C.V.

Number of fowls scalded

e ~-— - Mean S.E. C.V.
3600 5400 7200
3.04 2.73%  3.38 2.96 0.11 0.10
3.26 3.43 3.60 3.69 0.14 0.11
4.48 3.28 3.60 4.05 0.20 0.13
3.23 3.78 3.85 3.74 0.20 0.14
3.38 3.34 3.60 3.36 0.06 0.05
2.97 3.04 3.26 3.20 0.12 0.10
4.80 4.34 4.61 4.56 0.12 0.07
3.59 3.42 3.70 3.65
0.28 0.20 0.17
0.20 0.15 0.12

*. Missing value and the one estimated by the randomized block design.
Coefficient of variation.

S.E.: Standard error, C.V.:

F value among groups of number scalded=1.69<F (6, 34, 0.05).
F value among test-cases=14.87>F (6, 34, 0.01).
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Table 2. Counts of Staphylococcus in scald water (Logw number/ml)
Number of fowls scalded o
I\i‘;t(’f o — — —-— Mean S.E. C.V.
A 0 600 1200 1800 3600 5400 7200
1 2.08 3, 44* 2.41 2.87 2.92 2.69*% 2,59 2.86 0.18 0.17
2 2.20 3.12%  2,99% 1,90 2.57 2.40 2.76 2.56 0.16 0.17
3 2.28 3.64 3.36 2.63 3.15 3.00 2.93 3.00 0.17 0.15
4 2.08 3.23 3.20 3.08 2.93 2.64 2.82 2.85 0.13 0.13
5 1.008 3.11 2.85 3.08 2.80 2.57 2.66 2.58 0.27 0.28
6 1.00 2.83 3.15 3.00 2.32 2.18 2.43 2.42 0.24 0.28
7 1.78 4.18 3.69 3.90 3.94 3.00 3.18 3.38 0.31 0.24
Mean 1.77 3.36 3.24 2.92 2.95 2.64 2.77 2.81
S.E. 0.21 0.17 0.11 0.23 0.19 0.11 0.09
C.v. 0.31 0.13 0‘09 0.20 0.17 0.11 0.09
*: Mlssmg value and the one estimated by the randomized block desxgn
$: Less than 10 colonies per dish.
F value among groups of number scalded=16.63>F (6, 32, 0.01).
F value among test-cases=6.50>F (6, 32, 0.01).
Table 3. Counts of Clostridium ;berﬁ'mgens in scald water
No. of Number of fowls scaldﬂetﬁlwﬁ Incidence
test 0 1800 3600 5400 7200 (%)
1 — - + — + 40
2 — - 1.70 1.00 2.26 60
3 - — — — 1.48 20
4 - 2.15% 2.74 3.26 3.23 80
5 — — — + — 20
6 — 1.60 - 1.00 — 40
7 — — — — — 0
I“C(‘%ence 0 29 43 57 57 37
Counts on egg yolk CW agar.
+ Positive by enrichment-culture but no colony by direct culture.
~: Negative by enrichment-culture,
Table 4. Chemical characteristics of scald water
i B Numbe1 of fowls sca.lded
0 600 1200 1800 3600 5400 7200
coD Mean 100 —* - 1330 2130 2680 2970
S.E. 30 340 390 650 390
(O ppm) (n) (6) (5) (5) (5) (6)
Transparency Mean 7.0 2.7 1.5 1.1 0.7 0.5 0.5
S.E. 0.7 0.6 0.2 0.2 0.1 0.0 0.0
(cm) (n) (6) (4) (5) (6) (6) (6) (6)

*: Not tested.
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h, KXo, EQEAREHIIRBN T, EH TIAE <, JMUEHEOBME & b IAW T T L,
BESAIIT & - T b 1800 T ALy LAREREREAIC B & 3600 PFLABZ 1 AT & 25 12,

., 58,26 0o 1. AYHEL 70 13 ERRI TN THE L. AHKOMIR

ERBBHTH -T2, L, WINOks = 7R BHAD LB, HhER» S 1200 3 UHERE T

FEUUREHRL DI NEND 1ml 2 h 10T Th-o1o (Table 5,
COD (3 p5%iz 3Tz 100 ppm & d b, 7 DIRIE Fig. 3). 1800 JIALBERED> 5 HEEHS HIANL , 3600 T
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Fig. 2. Chemical Characteristics of scald water Fig. 3. Changes in the microbial population
after the start of scalding operation. of chill water after the start of chilling
e: COD, operation. The symbols mean the
o : Transparency. same as shown in Fig. 1.

Table 5. Standard plate counts of chill water (Log,, number/ml)

Number of fowls chilled

‘\t‘;;t”‘ ‘ R - S Mean S.E. C.V.
0 600 1200 1800 3600 5400 7200
1 1008 1.00 100 1.53% 2.45  2.04% 1.78  1.54  0.22  0.38
2 100 100 100  1.85  3.23 3.20  3.00  2.04  0.41  0.53
3 Loo 100 100 211 230 100 190  1.47  0.23  0.41
1 Loo 100 100  1.00 261  2.17% 2,95  1.68  0.33  0.52
5 100 100 100 1.00 1.00 1.8 200 1.26 0.17  0.36
6 100 L00 100 100 200 211 204 145 0.21  0.39
7 100 100 100  2.90  2.85 2.70  3.64  2.16  0.37  0.48
Mean  1.00 100  1.00 1.63  2.35  2.15  2.47  1.66
ST, 0.00 0.00 0.00 0.27 0.27  0.26  0.27
0.00  0.00 0.00 0.44  0.30  0.32  0.29

C.V.
" *. Missing value and the one estimated by the randomized block design,
#: Less than 10 colonies per dish.

F value among groups of number chilled=13.64>F (6, 33, 0.01).

T value among test-cases=3.25>F (6, 33, 0.05).
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IR 12, 1800 PIALEHNE 2 C 1lml H7z2 b 1048 SABNE RN, HEELIZ OEEDS
LT Th b, 3600 FILARRIZAT 2.0 DIZE— s s 72 b, €5 F F —¥HEAKIL 6°C T 20%, 25°C T 37.5
-7z (Table 6). WD x5 v xpKEx <, EHIC % Thbh, V,r8—% EEKIZ 6°CT09%, 25°C T

Table 6. Counts of psychrophlles in chill water (Loglo number/ml

Number of fowls cmlled

lizgt"‘ e ——  Mean S.E. C.V.
0 1800 3600 5400 7200
1 L0  1.00 1.70 1.82 185 1.47 0.16 0.26
2 1.00 1.00 1.00 2.61 2.63 1.65 0.40 0.54
3 1.00 1.00 2.30 2.30 1.00 1.52 0.32 0.47
4 1.00 1.00 3.86 2.85 3.85 2.51 0.64 0.57
5 1.00 1.00 2.48 1.00 1.00 1.30 0.24 0.46
6 1.00 1.00 1.00 1.00 1.30 1.06 0. 06 0.13
Mean 1.00 1.00 2.06 1.93 1.94 1.59
S.E. 0.00 0.00 0.44 0.33 0.46
C.V. 0.00 0.00 0.53 0.41 0.58

*: Missing value and the one estimated by the randomized block design.
#: Less than 10 colonies per dish.

F value among groups of number chilled=3.58>F (4, 19, 0.05).

I' value among test-cases=2.57<F (5, 19, 0.05).

Table 7. Gelatinase and lipase production of psychrophiles isolated from chill water

Incubation  Positive
temp. (°C) number of Enzyme production pattern
strains (%)

Gelatinase 642 8(20.0) + + —_ — — -
2542 15(37.5) + + + + - -

Lipase 62 0(0.0) - - - - - -
2542 24(60.0) + - + - + —

Number of strains 5 3 4 3 15 10
(%) 12.5 7.5 10.0 7.5  37.5  25.0

Table 8. Chemical characteristics of chill water

Number of fowls chilled

0 600 1200 1800 3600 5400 7200

COD Mean 11 —¥ —_ 160 350 740 1040

o S.E. 10 70 200 330 330

(O ppm) (n) (2) G G (65 (6)
Transparency ~ Mean  30.0  30.0 200  25.1 113 6.0 4.3
S.E. 0.0 0.0 1.0 3.2 1.4 0.8 0.5

(cm) (n) ® B 6 ® M 6 @
Residual Mean 1.8 4.3 3.3 1.6 0.7 0.6 0.8
chlorine S.E. 0.1 0.4 0.8 0.7 0.2 0.2 0.1
(ppm) (n) (4) {6) (6) (6) (7) (6) (7)

*. Not tested.
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Fig. 4. Chemical characteristics of chill water

after the start of chilling operation.
e: COD,

o : Transparency,

A ;. Residual chlorine.

60% Td -1z (Table 7). Wilgks & 6°C &b 25°C
TOBMERNED - 12, BRELEDNNZ —TDONT
BBE, ¥I7FF—¥IEEETY $—¥ % 25°C TO
AFEET B EMED B b %< 37.6% Th-12. Lhb
OO 5 b, NAC R &) To Hikd5
IS S I NI b DI, 48K (10%) Td - I:.

Staphylococcus 73 5 0T Salmonella 13, Wi'h
OB S iRH I h o 12,

C. perfringens i3, % 4R H D 5400, 7200 P
HERFC DN TOAEH 3N, RIL6E% TH-72. H
ERAETRETERETH - 12,

COD {3, 4%8% 11 ppm, 7200 PHLIERF 1040 ppm
Thbh, #OMITIFEREITHEML 72 (Table 8, Fig.
4). HEET, 600 THUERF $ TIR30LULE T H1:
b, KLEDEED BTN E & b T e L T 7200 JILER
T4,3 k-0, FEEESRBEIZ, 600 T AL R T
4,3 ppm & F b <, 1800 FILERFE T AR L,
3600 SHALEHE LA 2 13 13— DIE 0. Tppm & 73 - 72,

z 2®

B O AU HRERD & T TR £, 100 &
Thotr, TREHCIZENIRINTIENS,
BT IS, B OMRERE TICHETEL
T, B BEERHERTSLOEEALNS. LHE
TG OABERRMECEEER R3T, 100 HED

B UIEE 2510, F 1, BEMRERCRIND
BEHCE 2,59V %4, AHEPEOBEINC L H/ha
LI otn, Chud, BRcAEL THERTEmIN
ZIEUEE & KRS DRI L A TRHEER & B8E -
THEFEREBIZT2 3 DEEbhb.

Mulder 516 12, HR¥ERICHNT 12 HETH -1
BRI OATEEN 1 Rt 10 fHE L 2 D #EH
FEEMRIEDFE N T2 EEL T 5, HEIFREL A
B3, WHEROBEEDL LY 0D, HEEHEIEDONTIE
WiziEd - 17, U S OREL 12 B 60°C
CEREINTEY, ZOMBEEORER - #ukE, B
ARIEYROBE S EBBEEL T3 DEFEALLNS.

BRI D TIRIEME 2l 0, 4
EOFE TR Ih o1z, —fic, KR
BRERCISINS ERBFEEVEL (B L
INTEHY, BEGPCHFEEL TRHEBINZVO
ML,

Staphylococcus 12MRER X b BRH I N, FHICE
BT HANL TR ER L T 102 EHEO—EE & /2 3 A
DA LT, HEEEBED 5 H12%Ha 7S T — EREE
D Staphylococcus aureus T - 12, Staphylococcu’
ORI EAZ T B R U 1284512 700 b3, GibbsH 4
BIEEE D Staphylococcus aureus s 10~102 £
Th -1z EHEL TS, Walkers 529 13, LS
U OEIEEIT OV T 10~10% {8 & D Staphylococcus
pEHIN, FO55D38% W ars I~ BT
Holz EBEL TS, SEHOBBKR, HECENT
I DREERILERZRLENLL, a7 s T~
FEERIC DOV TETOE N R AT

Salmonella (ZEEE» 6 BH YNz -7z, BE
BIOEEb 5 ORI BE L RBRIN TS H53
18), Walker 524 13 G 6 BH Shahor2L
L, EDH20 I3BENHO &E0 5 i shied
Db b FEEED S RERE I 1 L BE
LTWs, AEORETIE, BEOEGRBMEL 12T
LhEALNLY, LEREPERTZILBEE Y
Salmonella DEYROPEE & /25 WDV ER
b’

C. perfringens DIRMBIZREHIT L > TR -T2
b, MFHFEOEYREBIC R Y (EBIN TS DL
2z bh3. 3 IAETFEEOEINCAES - THRHERY
FET 2 EAERL 1208, C. perfringens b3 BEE
NTAHCERT S & D TR, RECEHEL Tv
Sz EBbhs. ABIOKRMEIR Lillard'® O 70%
DRPLESTH - 1205, BTN TR 10~102 &L
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TEHOBECHNTENEE S H - 12, SRR
BT 70 bV HEETH 2. 2D LT,
B CREEYY & O MREROBEREARIEN &
THHESS, FRSS OBk » BET 2 &, —FE
BRI AWK ET s e L Ebn 3,

GG OM L Er MR, 3 - 18 - I X 0B
WHERYEC L2 b DEBbN 3, BESREECHE
BT 2LEWRINI. UL, HBERICBSOTTT
T COD, FEEE b icEC &2, BEBIAEL
TR ERE OB L > THREL TWA T &
2ARL TS, s OE LR OB A8 T
DY, MEROEE) & IZEEMTEEL 20 C & AT
Iniz.

IR O AEFE SIS 1200 FLBEFE T 1ml & 72 9 10
LT CH b, {KBME, C. perfringens €T
b 1800 PULHEIR S TR I N » -1, ik, BEY
HESRIEBE 13 BWITIE T U T 3600 FHLHRF LIRRI3 1ppm
UTEuoTkh, MEROLEI, REEREE T
MAREBINTHE30EEA NS, EIL2D 33
Salmonella DFEEITIZH 72 & 2.5 ppm OEFEDS
DEE FERL T 503, SR CNe2RET2 40
T 5. WAKD EFE HEHERINOEE 10908
ﬁ23,24,25), ﬁ}gﬁu% “ﬁ%‘j]ﬂb 1z %% 104 ﬂﬂ.'tz?lo,lz) k %&
EINTHEH, ThoOWE» LT3 & SEDHAE
HBRIIBRIFRIBICD 5 & Bbh 3,

WHK DIRREMEIT DT OB A 5 gL s,
SEIDIRET 12 BREET S C 08 6 b i 2o
12, HRE OSERMEE O H TRERINL 72 & 3
% Notermans 5 D#4E® & GHREA 5 &, BHK
U CIKIBME D, & RBTRPIERT 2 ATEEM 2
5. SEEEMROEE - B AR MR B C &
i REME T L s REETWERINZ L 25 Th
3. AR OB PEERRIB MR & b P, o
WD EET BN T28ESD § 5505, SEOR
TR TOBMRIE - 12,

Staphylococcus 13 10~10? HEKRH I iz & T 5%
EH) 03b 508, SEOWETIR SR I H
>72. COMEBTIE, R H%IC RO %177
TR Y, BEKREOMERECENHERL T 3
LEdELILNS.

Salmonella O HiH=Ri3, Surkiewiz 523 33 469,
BHL 5 313% & ZNFNWEL T3 08, Bt
FIOBEDBE <, RRSED LN DEEbRS.
SEIORETIEHEREY 1ml & D2, FEH-
72 Morris 514 * FEiE < BH I Nz ds - 17,

C. perfringens |3BH1EE CHREIT BYIHEND
NIRERCOOWTORERRTOLRH 3 A 1.
Mead 513, Lillard!® 04z & - T b BEKDE K
B, WEKY C. perfringens %383 5 fak
PRI, OO INE L L I3EETH 3.

WHZKD COD {£2 3 Tid, Hamm® HSAUEEELS 2
RFEH2 T 900 ppm &0 5 BRI B HEL T 3.
SEI QAR & HEREIZ TY 00, ki LR
5T EBbns, COD, FBHE - b MEEK:
DEEN ZBEREIZED b h - 1o,

L #

RFALEZ DL THE L 5 B HTEI, &
DMIBETH R RIE 2L TR T 2 5l % & D C &
D5, GEE & BEKC DN TRESRN B & % 5
1.

GBI DV TR, SRR S b B, Staphylo-
coccus 3% <, T 72 COD L BRETRIN 3B L
FHMER S BN C LSRN, BB 1B
PIDSHESERF DBRIIT & 5 T b 2RI IZBREIN T
WEHEEIN D, AEM, Staphylococcus ik, #
NEN 1ml 12 b 1038, 102 EE CHEHERBE 2
12, C. perfringens i3 Hic & b HRHSEEE 2R 2
b DO, AWHEPIBOBICHEs - TRIERE S 8< 2
A2LE05, BEBENL TEEBLROIAT 25
HEVTRRING, fiF, KBAE, Salmonella 125
BB OB 2N s 512,

WHKIZ DN TIE, BBERBEDE T s T
ERF BEMEROBEMSA 5 h, BERORS
mEN AR RIEMEERE & b i 102 A /ml
THEEREE 2512, EEMEOL < 12EA - IBHS
BREZAEL TNz L5, MREHOED LAY
TOZRBEEBERINSG. C. perfringens 131575
HTOREDBENEHE, HEVKD L b H 3 h 1.
Staphylococcus & Salmonella 13 FHUCK L TR 2
N1z,

BEE & MEAK TR MEROBRICENSBED 6 h
12, WEOHEREDE, KROZE, BEARNOY
W OBMERTET 2 b 0L Bbh, MEER:
RERITHEOREI S Rz T3 e Z2 003,
COD ®EZERETRINS HALERHR 23 13 12 EH
BTBAL T 3 DL T, MBI B BB
EERIBICET 3 & EASFIN, WiE OWETEIIRH R
25 EHSHIBAL 1.
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Summary

For the purpose of considering the part to be played by the scald and chill waters of the
poultry slaughterhouse in amplifying bacterial contamination, some examinations were
carried out on these waters in Kagoshima from bacteriological and chemical points of view.

As to the scald water, at the beginning of the operation both the standard plate counts
(SPC) and Staphylococcus counts were already high. The chemical oxygen demand (COD)
and the transparency were noted to be unfavarable, too. By these facts it might be suggested
that in spite of the washings carried out at the end of the operation in the scalding tank, the
removal of the contaminants was far from being thorough. Throughout the examination-
period, the SPC were fixed to be nearly 3.7 (Log,, number/ml). After the scalding of two
thousands fowls, the Staphylococcus counts were noted to have reached an equilibrium (about
2.8).

Clostridium perfringens was isolated from 379, of samples, but the isolation frequency
was different among the test-cases. The frequency became higher with increasing number
of fowls scalded, which suggested the possibility of the spreading of contamination by this
organism through the scalding process. On the other hand, no detection was made both on
psychrophiles (CVT agar, 6°C, 10 days) and on Salmonella.

As to the chill water, the decreasing of residual chlorine was followed by the increasing
of both the SPC and the psychrophiles counts, which showed some effectiveness of the bacteri-
cide. In the SPC and the psychrophiles counts equilibriums were fixed to be 2.4 and 2.0,
respectively. The incidences of gelatinase and lipase productions by psychrophiles were 37.5
% and 60%,, respectively. In the case in which heavy contamination was noted in the scald
water, isolation was made on C. perfringens even in the chill water. Contrary to our expecta-
tion, no detection was made both on Staphylococcus and Salmonella.

Difference was noted between the microflora of the scald water and that of the chill water.
The causes of this difference were assumed to be made of the following items: the sources of
contaminants, water temperature, addition or nonaddition of bactericide, and others. It is
assumed that the both waters may play some different parts in amplifying the microbial
contamination. Although chemical indicators for contamination came to be deteriorated in
accordance with the linear function, bacterial counts were noted to have reached equilibrium
soon after operation.



