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Microbiological Status and Guideline for Raw Chicken distributed in Korea
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ABSTRACT This study was conducted to investigate the microbiological sanitation status of raw chicken meat distributed
in Korea, and potential changes in chicken breast quality during storage. The microbiological sanitation status analysis of raw
chicken involved studying the results of microbiological monitoring for a 5-year period (2010~2014) by the Korean Food
and Drug Administration. Furthermore, the microbiological status of raw chicken meat in meat packing centers and shops in
Seoul/Gyeonggi, Kangwon, and Chungcheong Provinces was investigated from July to August 2015. The total bacterial counts
of chicken meat in the packaging centers and meat shop of these Provinces were below the level specified in the Korean Meat
Microbiological Guideline (1x10" colony forming units [CFU]/g) and showed a similar microbiological sanitation status with
results of the microbiological monitoring for the analyzed 5-year period. To evaluate the relationship between quality change
and microbiological level of the meat distributed in Korea, the pH and microbiological and sensory quality characteristics of
the chicken breast samples during storage at 4+2Cwere determined. On day 4, the total bacterial count of the chicken breast
was 6.76 log CFU/g, which was close to the official 1x10”7 CFU/g standard, the pH was 5.96, and the overall acceptability
was reduced significantly (p<0.05). In particular, the aroma score was <5, indicating that the consumer panel expressed a negative
perception even though the chicken contained a lower microbial level than that specified in the Korean microbiological
guideline. These results suggest that the current Korean microbiological guideline for raw chicken meat may require a stricter
level of up to 1x10° CFU/g to satisfy both meat safety standards and organoleptic quality for consumers.

(Key words: chicken breast, microbiological guideline, monitoring, total bacterial count, meat quality)
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Table 1. Total bacterial counts of chicken and duck meat from meat packing center across the country for last five years ("’10~’14")

Total bacterial counts

Meat <10* 10°<~<10* 10%<~<10° 10°<~<10° 105%<~<10’ 10'<
Chicken (n=932) 1467(15.74)7 297 (30.76) 340 (36.47) 106 (12.08) 41 (4.79) 2 (0.16)
Duck (n=336) 25 ( 7.09) 116 (33.76) 146 (43.77) 46 (14.50) 3 (0.87) 0 (0.00)
Total (n=1,268) 171 (13.49) 413 (32.57) 486 (38.33) 152 (11.99) 44 (3.47) 2 (0.16)

Y CFU/g.
? Number of samples.
% Percentage in the total number of samples (%).

Table 2. Total bacterial counts of chicken and duck meat from meat shop across the country for last five years ("10~’14")

Total bacterial counts

Meat <10* Y 10°<~<10* 10*%<~<10° 10°<~ <10° 105%<~ <10’ 10’<
Chicken (n=1,071) 1207(11.20)” 314 (29.55) 380 (35.82) 203 (18.61) 49 (1 4.39) 5 (0.43)
Duck (n=281) 25 ( 8.18) 45 (15.83) 97 (33.70) 75 (28.12) 39 (14.16) 0 (0.00)
Total (n=1,352) 145 (10.72) 359 (26.55) 477 (35.28) 278 (20.56) 88 ( 6.51) 5 (0.37)

Y CFU/g.
2 Number of samples.
% Percentage in the total number of samples (%).



o] A& 3 dukAldS B7]IE 1x107 CFU/g 23
=Z]
H

v &2 Harly Aol AFLE A=
A vl Aen, kel Azel o] eelurldAE
A7 5 238t 4971 sdch

THH oz A 537 A5 FEAARSEZA A, 2
Sl Harleh eelmrle] dvklws A% e =
I HES 1% oW = S8 HE7F & o] FofA 1 Y= AL
2 AR, FEEAREY e AT A5 A
3 2lgAmj o] o =S HAow HolEd, ol FEIA
ol 715 ZA4AL Fell oJgk e o2 Qlsf A S-vul o]

259 9957} Eolxl Aoz ALRHTE Woo(2007) E3
A g AR L) Alge] dubAlteE Bama A A
HtA e] Aol .1‘74]10}—4 741%ED} 10~100F5 o]}\]— /\_;—E
o =2 0w AL
Fd= a8 Tk 7].]0 9 g %_J,]_
o B3 shaAe] Bastchn ok

2. ME/47],
T AAt
23] kA 25 E At 51d7H2010~2014) A=2] F-E5¢t
Aol Garlel earlo] gk RUE Y HAF 23S B
2 2015\d 7~89ol AAI Sl Ae/A7], A= B FA
= A A5EAd W Harlkeid)e] Dttt
WAFFEE ZYUE Y3 A3 Table 39 YeERAATE =4
A A FEH L] DA FFE 6.0x10°~8.1x10° CFU/em?®
Folu}, =AAE FollE 1.1x10*~9.3x10* CFU/cm® 52
2 Z7kshH vAA o2 AelE A, 4% AdE S A
Lo Y9lo] & 4= ) om(Kim et al., 2003), =4 F 45
717 S ool EAlsH, A& el e nAE
ARshed 8% aas 489 F

YT, S XHo| Hu1T[9| n|d=

LAEE AP

1.0x10%, 6.7x10%, 3.2x10* CFU/ge.2 F A= o, that
& 747+ Bt 0.0, 3.0, 2.7x10' CFU/g FF22 AZHA.
Kim et al. (2005)2 2] &9 FEGAE nAdE o4 =
AtellA] 327 A el Har]e] ARkl SE 4.2x10° CFU/g
o2 Basieirh & ATl o] &8 A A& e
Z garle] el 1.0x10°~6.7x10* CFU/ge] W<
£ Ho] Kim et al.(2005)°] E13t Hur]e]l dukdos
42x10" CFU/g¥} FASI o1, 215 3 dukAl]
FX2Q1 1x10” CFU/g Bt} v §- ot
Aoz #eH IS & 5 3
20153 7~8Kdl] AAIE X9 7
CFd) i 3 didTs YR 2, di
o] % A HFFS 9.4x10° CFU/g, HA& BHe 2.7
x10* CFU/ge. =2 nlj-§- Thefet 52 BAlth tigaS A8/
7] 22, ZIUE 3%, FAE 13204 H 4 Hak 3.0 CFU/g
oA Ho) Htgk 1.3x10* CFU/gS JERNRItHTable 4).
T A F AsHidaE SAES B, sk HE
FETAR 297 Ul el diste] nAE

8918 AATe 2N Agoz waedS WA 4= gtk

9] oo:] UJ _7;/\1
2

(Jeon et al., 2011). F=3F 2] S-FAufAolA] U3k AAL-2
N £ RUE iﬂ]x}—cﬁ] Al A& Zesh] oA
o] W94 Uy Ee] 3 HE AFHE B ohe), of

5 7oy Zelehe AT EXP LA9] 7hs/del ek &
HE A|F3 & 4 ITtHHuang et al., 2016). Jeon et al.(2011)
< AR AsAd il Ha719 ic’éEE
A Ay 1x10°~10° CFU/g7HA 7} 86.9% 2.2 th4-

AAPom, 2 F 1x10°~10° CFU/ge] 43.5% A3 u}
gt NS 1x10° CFU/g ©l8lollA] 93.5%2 Hol ¥ oA
Ao} fAFslA ) 3, Lee et al.(2007)°l &8t mlEL}

] /ng %%1—;@

ot r

oA FAE 147709 Farle] Al H7F 2
3}, 1x10*~10° CFU/g 7oA 42.8%% 71 Zo] B¥3}

Ao, 10° CFU/g 23} 50l 46.5%7F Ex et} B s}

Table 3. Total bacterial counts and E. coli of fresh chicken breast from meat packing center and meat shop in three regions in Korea

(CFU/g)
Total bacterial counts E. coli
Province
Mean Minimum Maximum Mean Minimum Maximum
Seoul/Gyeonggi 1.0x10* 8.3x10° 1.3x10* N.D. N.D. N.D.
Gangwon 6.7x10* 7.4x10* 5.6x10° 3.0 N.D. 1.0x10"
Chungcheong 3.2x10* 2.6x10* 3.5x10* 2.7x10" 2.0x10' 3.0x10"

N.D.: Not dectected.
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Table 4. Total bacterial counts and E. coli of chicken breast from meat shop in three regions in Korea (CFU/g)

Total bacterial counts E. coli
Province Markets — : — -
Mean Minimum Maximum Mean Minimum Maximum
A? 52107 4.5%10° 5.7x10% N.D. N.D. N.D.
B 6.8x10° 6.1x10° 7.2x10° 1.0x10' 1.0x10' 1.0x10'
Seoul/ C 3.8x10* 3.0x10* 5.1x10* 1.3x10° 1.0x107 1.5x10°
Gyeonggi D 9.9x10* 8.6x10° 1.2x10° N.D. N.D. N.D.
E 1.8x10° 1.4x10* 2.1x10* N.D. N.D. N.D.
F 2.3x10* 2.1x10* 2.5x10* N.D. N.D. N.D.
A 2.5x10° 1.9x10° 2.9x10° N.D. N.D. N.D.
B 5.0x10° 4.3x10° 5.4x10° 7.0 N.D. 2.0x10"
C 1.2x10° 7.0x10 1.9x10° N.D. N.D. N.D.
Gangwon
D 2.0x10* 1.8x10* 2.3x10* 1.0x10' N.D. 2.0x10'
E 9.4x10° 8.1x10° 1.0x10° N.D. N.D. N.D.
F 1.0x10* 7.5x10° 1.3x10* 3.0 N.D. 1.0x10"
A 1.1x10° 9.0x10* 1.3x10° N.D. N.D. N.D.
B 2.8x10° 1.9x10° 3.9x10° N.D. N.D. N.D.
C 4.7%10° 4.0x10° 5.1x10* N.D. N.D. N.D.
Chungeheong D 5.7x10* 3.9x10* 8.0x10* N.D. N.D. N.D.
E 1.2¢10° 8.0x107 1.2¢10° N.D. N.D. N.D.
F 2.7x10 1.0x10° 5.0x10° 3.0 N.D. 1.0x10'

D A: Supermarket, B~F: Butcher’s shop.
N.D.: Not dectected.
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Table 5. Changes in pH, microbiological and sensory quality characteristics of chicken breast during storage at 4T

Storage (days)

Trait
1 4 5 6

pH 5.810.003° 5.86+0.003¢ 5.96+0.009° 6.09::0.009° 6.19:£0.009°
Total bacterial count” 4.84+0.049" 6.08+0.044° 6.76£0.055 7.82+0.024° 7.9620.101°
Color 8.22+0.222° 7.50:£0.289° 5.33£0.373 4.67+0.500° 3.2040.434°
Sensory  Aroma 7.78+0.278" 7.4440.176" 4.22+0.401° 3.110.200° 2.11+0.309°
evaluation Dy Joss 1.89+0.389% 1.25+0.294° 3.000.408° 2.89+0.351% 5.11+0.351°
Overall acceptability 8.11+0.261° 7.3340.167° 5.11£0.389° 3.8940.512° 2.22+0.324°

274 Means+S.E. within same row with different letters differ significantly at p<0.05.

Y log CFU/g.
N.D.: Not detected.
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