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SUMMARY

In order to investigate the storage period of packed chicken meat in relation to

the bacterial contamination of each processing part, a special grade poultry proces-
sing plant located at Dongdoochun-City, Gyeonggi-Do, was surveyed mainly in po-

int of sanitaty conditions. The results are summarized as follows.

1.

Processing room near reception and packing room next to shipping area showed

the highest bacterial counts in air.

Equipments and instruments for slaughtering also showed a high degree of bac-

terial contamination even before the operation. This finding suggested that the

possibility of the bacterial contamination of carcasses through equipments and

instruments would be high, if the continuous sanitary control measures are not

properly taken.

The bacterial count of scalding water was 2x 107 for standard plate count and

4% 105 for most probable number of coliform bacteria at 1 hour after the start

of operation. These values were maintained until the completion of processing.

. At the ending of chilling process, the bacterial counts of chilling water were 3.3

X104 and 3.0X% 10°® for standard plate count, when the volume of water used per
bird were 21 and 51, respectively. Bacterial contamination was further decreased about 1073
~10"¢ times as the effective chlorine concentration in chilling water was maintained about

50 ppm.
An average standard plate count of the residual water in abdominal cavity of car-

casses was 3.9X 10*% immediate after chilling, however, it increased to 4.7x 107
when the carcasses were packed and stored for 10 days at 4'¢. Off- odour de-
velopment was observed as the bacterial count was not less than 10%/ml of the

41~



residual water of the packed carcasses,

Data indicated that if the standard plate

count of the residual water in abdominal cavity of carcasses was not less than 104

immediate after chilling, the packed chicken meat would not be stored longer than

5 days at 4C.
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Fig. 1. The rough sketch of a screw chiller
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Table 1. Bacterial populations in air in each processing part.

Before operation

During operation

Room r
BHI MC SD STA #100 BHI MC SD STA#100
Reception T* 8 0 T T 15 0 T
Hanging T 0 0 T T 5 0 T
Scalding 43 0 0 24 T T 0 T
Eviscerating, 1 6 0 0 19 T 0 0 T
Eviscerating, 2 16 0 0 12 T 56 0 83
Chilling 5 0 0 7 46 4 0 41
Packing, 1 2 0 0 2 24 2 0 18
Packing, 2 6 0 0 5 42 16 0 41
Packing, 3 11 3 0 0 T 97 0 4

* T : Too numerous to count
x* BHI : Brain heart infusion agar
MC : Macconkey agar °
SD : Sabouraud dextrose agar
STA : Staphylococcus agar

#e M HRES HESI A%t #E 2 EBRx
AR 2 &4 2H=dtad 37CollA 18 ~24 mEf
#mEsle] Ml KEHE HESHUY v, Table 2004
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Table 2. Bacterial counts on processing equipment ***

Tial 1 Trial 2
Equipment NA** MC  STAII0 NA MC  STA 110

Shackle, 1 T* 0 T T 1 T
Shackle, 2 T 0 45 T 3 T
Shackle, 3 T 0 T T 0 T
Chiller Screw

(Washing) 45 3 9 7 29 56
Chiller Screw

(Cooling) 1 0 0 3 9 20
Portioning Machine, 1 T 11 26 T 65 T
Portioning Machine, 2 T 3 34 T 1 T
Portioning Machine, 3 T 2 45 T 5 T
Packing Table, 1 T 67 27 T 68 T
Packing Table, 2 41, 1 22 T T T
Box, 1 T T T 4 0 8
Box, 2 T T 30 18 29 55
Box, 3 T T T T 4 T

xx+ Tested by stamp method.
* T : Too Numerous to count
x* NA : Nutrient Agar
MC : Macconkey Agar
STA: Staphylococcus Agar
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Table 3. Bacterial counts of the water in scald
tank collected at time intervals

Time of Total count Coliform count
sampling (SPC /ml) {MPN /ml)
06:00 3.6 x10° 8.2 x 103
07:00 2,0 x 107 4,2 X108
069:00 2.3 x 107 3.8 x 103
15:00 2.2 x 107 4.6 X 108
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Table 4. Bacterial counts of the

water in screw chiller

Total count (SPC/ ml)

Coliform count{MPN /ml)

Point sample

Part Volume of water used Volume of vater used
collected ** ]

2 4/ Chick 5 ¢/ Chick 2 ¢/ Chick 5 ¢/Chick

. A 1.8 X 10?2 0.6 x 102 0.2 x 102 0.3 x 102
Washing

B 5.9 x 10° 1.2 x 10¢ 3.2 x 10?2 2.5 x 102

- C 3.8 x 10? 1.8 x 102 0.2 x 10% 0.3 x 10?2

i D 2.2 x 10* 1.8 x 10% 2.8 x 102 0.8 x 10?
Cooling

E 3.2 x 10¢ 2.8 x 103 2,5 x 102 2.1 x 102

F 3.3 x 10¢ 3.0 x 10° 2.8 x 10° 2.6 X 102

*x See Fig. 1.
* Temperature of chilling water :
Chilling time : 1 Hour

4T

Time of sampling : 3 Hours after operation
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Table 5. Bacterial counts{SPC /ml) of water
in screw chiller maintained with
residual free available chlorine

Total residual chlorine main-

Volume of
water used tained in chiller (PPM)
per bird 0 4 50
C2¢ 3.2X10¢  1.1X 104 9
5¢ 2.8x168  0.5%10% 1.3
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Table 6. Bacterial counts(SPC /nf) in residual water of packed carcasses stored at 47

Day of storage

Trial Washing grade No of sample
0 2 3 5 10

A 10 2.2X10* 4,0x104 7.0X10¢ 2.9x108 2,3X108

1 B 10 4,5X10*  4,7X1p* 6.3X10* 2,1X1¢¢ 2.7X108

C 10 1.3X105  1.8X10° 3.1X10%  2,3x107 2,7X108

A 10 7.4X10%  1.0X10% 1.3X10¢  3.8X10* 7.2X104

2 B 10 1.5X10¢  2.0X10¢ 3.2X10¢  3.2x10* 1,1x10%
C 10 1.7x10¢  1,7X10° 4.2Xx10¢  4,7Xx10° 1.5X10%

Average 3.9X10¢  5.2X10* 5.5X10% 4,3X10°  4,7X107
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Table 7. Off-odour development in poultry
carcasses packed with polyetylene
film and stored at 4C

Washing

Day of storage
Trial

2 3 5

grade 0

A

B
C
A
B

[
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e R
N M e W N

Cc

* 1: None
2 : Moderate
3 : Strong

N. # &=

Patterson (1971a ) 5} Mead (1976)= 4589 A7} %
o B2 HET Ha BHEB R =HER 4
Y BHT ALY A= 48 DRES B
B MIRe] SEEsEE BHBST #itdor dodx
SRk

F BEAAT £8B/7F BEh &8 FRESN &£
i gEss =gFde —8 dMEY FERRE

of fesmolvt frsrol A 7hell MBSl MRS

fegERiol & &8 FEEx /b fr¥E Hez
% HMEECT BHEder WSEHE FEET )
74 BERHEEL GE grRic FREST ¥
o =R r¥rholT AR BHEZIA BB ME
o] HHHAUZ AHEY WAl Fe FTALET &
B3 fEe] HEEdd 53 frfEdde KBE
9 Il BmEded o hoME  EWHE B
TARBHE, £ ABEY RitECt &
#adch, ol AT #wEEY REH ol BE
BRY =RE BU KFEBRE BPMEs7] HH@A
© BHBBY Kikel 48 DAEN B, REXR,
AR EEE D RHE, HHE, ERER FRES
& setodoksls] ol & fe¥=EMY  AAS
=8 HES 4€ F UESE ook ¢ Aot}
& BEAe fEEid #AxYIdE EHBEA
9 s{Esl BRAA MR L MEel Kl
Hoch ol BBEBREG ofFd iE ¥ ANE
Bo] WAEMLZ ol Rt stolate FH %Kil

-46-

#BAE 53U BEMEY KFHHo] wobd &+ U
AL BAFg Zold, ola§t KFBFHE 7
Astd frEpdE RE Hine BAE sl @
#Fe sl HRY RER FEW 2H7 5
gejol & Zlo2 Myl

Notermans®} Kampelmacher( 1975 a, b )
T OBRT BHREM mad d5e BELs
of HHss MELcH BEHI o] = Eol
W BRBRAAY BREES EEsdr sigoh
Barnes 1976)= % 5% BHAAE ERE ME-S ¢l
flos Eigel MR FEEE BHBRE ot
#LE 7hH etz dad

= REAT BB AEBEUT fF¥E 1 BRE%
BEE o 10065 (m¥ EETIREE —RAEY
7b 3.6x10564 2x1072 @) 8L #ms
o] frskol Edwizlx] o BEE #Hddt oA
& BHEBAANML KFEFHR] fFEbd HEHS
2 EA o]FoA F7t ke A& Aetd
B3 BEEe] Rl o] BMBAY BREL
B RABHREN & 8 F7) A4 B
Ko HREE Fo H‘:— FHko] i Hatslelor &
Aoz Bedch 53 SWAINA ¥z AHE B
R HTEEE %ﬁnnt W2 EERBEE REgsle R
FHEY ER 2 NE FRE #5E 99 2B
BB (59T~65C) Eohs ERBMH( 52T~ 53
T)E @Bz o BABHEST HEHEN
2ot 87 mEME wEe]l migKel el %S
of & Zeoz B BEFHEMIE % d
HHER BHREE St Hikol Wxsldor g A
o2 47

Thomas (1977 ) = Z#se] SEAHS AHS BHMS
a7 Y LANQ BELE mREAHECIY AR
K ko] gt o] FojA 4 Udm mEEH
‘Mead ¢} Thomas (1973a), Blood 8} Jarvis(1974)
EESEEAY MERT BRARS HEMNS
FAtRE o] BHHKS HEE B BHEERS
ksl gmAZctn st el =i Mead(1975)E %
#HEES B2 WAL o Eee] Big £007 4
A= el BEgRel v @mads
gt wEkY £ F de [E18E 5 £D 8%
( counter current spin chiller ) 9 FHEL #E
4 ch, Mead9} Thomas(973b), Notermans o} Kam-

r{r

ol o
T

i
L
=
=

MT R
S5

pelmacher (9753, b) &= REBHBEEY XKigd e
&2 44 BRI #m dorde AL KA



of 7slAl M=l Urlel Bkl MBS
FEE5HRE Bl B #ikeE2q 110
BE HERE BPAHE 4 Aok sdch

F BAXANT HHEBERo]l B AHEd B4
W B KEd AEe BEKA Ao BEE®
22 #ipslded Axge] HmBE@odAd BEAK
o BHE BRARC 249 HAde —HAHEES
1/ 10E2EE B FHEC] 54U BB —#%
gLt 171,000 B2 BAsges SH85
e HE BIRET ofF ERSIN ) B
A A BEK AR oeb BEkb EEH
of & 87} ddod s#AHY HEHs BB
o FHEST BEEH MR deonz BRREBRA
L AIK 2SS #MAAR Eod s ki
HEK FES BHAA B BRES BRI
£d 2 ®%E7 g Ao BHislch =% Blood
9} Jarvis (1974), Mead (975 )= sy %8 5o] sl
BEIAKTE B T2 A4 BHE HETH
o e EE @l sl WEEEeE mEs
I Aol Bt KFEERE wed REV
Atz kA

WHEKE BT KFBELRE Fo17] At E#W
HES FHT X BB FREREENL 4
ppmUHE A8 HFEZ gdey S0pmoAME
BEEY YA el WA —#Esrr 110
2E 3" RAo2 Hof BHEIKC HEBES #
M AHEBRE 2ol dAE MBS HA ¥e
FHOR BEE FAstY AAKke] Hmitdd s
el Ay e £FEREU S8ES HFRe T
o] BN F U ZoE BEEd

Ayres %(1950), Bames (1960,1976) ,Barnes 9} Impey (1968)
£ gam¥ METCl 1X107~10°99 a7k e B
M7 v oy 5y Tkemess (1082).8 Bis
HOoH ) o gmE MEHIL 6.9X10%] L= -2
CAAE14 AR 4 ColAE T~ 10 AR Y &
Atz slded 15CodMeE 288 A ®3
o ojuiel gm¥E FiH @EHT 10%ouctwn &
Aot =¥ Ilamy} Idam (1979)e BHEEAY
only T PR MEKRE 10%019em 27|
Friey 10 BEEYE 8T BREI Yz o«
Bty 107 BEolddx sdc B At
Bt Bk 3 mERel BEd So] \%%
#oll mole AL FASY R HHHE: B
ET v AHER BREARY d 9 o5 B

_47...

FHEE —BaEgsr 10 LT = 108/ &
e ddlen 104D EYRE § BLUEZA &
B 5 2ol BBsETHE ¥ —REsEct
102 ~10° @2golojof 31e) 107~10° 2EEd ¥
A7k Yz mEEL BE7 dadedde o
waREsd BR#s Ao —xsldch REHRY X

E T Adl Hollle Eme BRrES WEsc
JF & (Notermans 4, 1975; Patterson,1971b; Simonsen,
1971)0] wo] FME ovt B HPE 57
€ oz go] U7l Al Fol FidelA BB HaEE
£ ¢7) daAE BEAB 129 2o AEEES B
#FeH: AR @AY & Jdode 475, 4%
Bfsd miriiEme) BE Zol7ldl BH&S -S4
B BiEslevlel = 1 Zute s AssnsEd 39
=& FIEsH MIEME HiEshs Fikol fizmyolebn
By

V. 4 =

REE RE)iHEE CHERBEY HERBs
HEEMNeE ARG fEiBRdd #HAHss
29 M@EREs akd BasY A58
MRE #AESA

. £BBREASS s/ FEEYTE RSP
MEK7 B Abe] Al 3 R mm=s
W7 el MEEREST sk

2. 1REEGLINTY SHY BRAAE e M
o] Hms R RFYL HRYAE @B #H
LEEI} o] Foj AR g AS, e BAE &
3 BREERe] =28 ¢ F A

3. BHAKY HEEc (PR 1 RBE% Sele
¥ BRTRERE —BAERC 2 X107, KBwn
BHEES 4X10°REE Bnso] {e%ET 7R
#ig= et

4. EELHC] Evds WM Ak nE
BEREFREE —BAEEs Y 4K B8 2
£ A%ole 3.3x10%)m 549 Ao 3
X 10%elglel, =3t kS HRERREL 50
ppmyddllE m¥ BEFHEE —HEEBRT 1/
1,000~ 1,,10,000 BEZ M st cl

5. AH BHSS BEBA ml 29 mE &
HMEREE —RABRS £ 3.9 X10* gz
ks 4ColA 10 B RIS SREH 2
8 m¥ BERIREE —BAERs T8 4.7



x1070]glch BEAE M & —ga@masl 105 2ol B —@a@mmol e 104LUE s
pEdd HE U7l e B B KA EB/HS 4TA SELLE BRY $ g

10.

11,

13.

14,

15.

16.

17,

18

19,

20,

V. 3IASTEk

. Ayres, J.C., W.S. Ogilvy, and G.F. stewart. 1950, Post mortem changes in stored meats.

1. Microorganisms associated with development of slime on eviscerated cut-up poultry. Food
Tecchnol. 4:199 -205,

Barnes, E.M. 1960, Bacteriological problems in broiler preparation and storage. R. Soc. Health
J. 80:145 - 14 8.

Barnes, E.M. 1976. Microbiological problems of poultry at refrigerator temperatures, a review,
J. Sci. Food. Agric. 27:777 -782.

Barnes, EIM. and C.S, Impey. 1968. Psychrophilic spoilage bacteria of poultry. J. Appl.
Bacteriol. 31: 97 -107.

Blood, R.M. and B, Jarvis, 1974, Chilling of poultry: The effects of process parameters on the
level of bacteria in spin chiller water. J. Food Technel 9:157 -170.

Ikeme, A.lL, B. Swaminathan, M.A. Cousin and W.J. Stadelman. 1982, Extending the shelflife
of chicken broiler meat, Poult. Sci. 61:2200 -2207,

. Islam, M.N, and N.B. Islam. 1979, Extension of poultry shelf life by poly (hexamethylenebigu-

anide hydrochloride ). J. Food Protection. 42: 416 -419.

McMeekin, T.A. and C.J. Thomas., 1979, Asepects of the microbial ecology of poultry process-
ing and storage: a review. Food Technol. of Australia. January: 35 -43.

Mead, G.C. 1975. Hygiene aspects of the chilling process. Proc. 2d Eur. Poult. Meat Symp.,
Oosterbeek, 1975:35 (1) -35 (8 ).

Mead, G.C. 1976. Microbiology of the poultry carcass and processing plant. R. Soc. Health J.
96: 164 ~168,

Mead, G.C, and N.L. Thomas. 1973a. Factors affecting the use of chlorine in the spin chill-
ing of eviscerated poultry. Br. Poult. Sci. 14:99 -117,

Mead, G.C. and N.L. Thomas. 1973b. The bacteriological condition of evisceratsd chickens
processed under controlled conditions in a spin chilling system and sampled by two different
methods, Br. Poult. Sci. 14:413 -419,

Notermans, S. and E.H. Kampelmacher. 1975, Heat destruction of some bacterial strains atta-
ched to broiler skin. Br. Poult. Sci. 16: 351 -361.

Notermans, S. and E.H. Kampelmacher, 1975, Further studies on the attachment of bacteria
to skin. Br. Poult, Sci. 16:487 -496.

Notermans, S., E.H. Kampelmacher, and M. van Schothorst. 1975. Studies on sampling methods
used in the control of hygiene in poultry processing. J. Appl. Bacteriol. 39:55 - 61.

Patterson, J.T, 1971 a. Microbiological aspects of poultry processing. Br. Poult. Sci, 12:197 -203.
Patterson, J.T, 1971b. Microbiological assessment of surfaces.J. Food Technol. 6:63 - 72,
Patterson, J.T.1972, Microbiological sampling of poultry carcasses. J. Appl. Bacteriol. 35:569 -
575,

Simonsen, B. 1971. Methods for determining the microbial counts of ready to cook poultry.
World%s Poult, Sci. J. 27:368.

Thomas, N.L. 1977. The continuous chilling of poultry in relation to EEC requirements, J.
Food Technol. 12:99 - 114,

_48_



