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A Study on Microbial Management Level of Manufacturing
Environment, Raw Meat and Products in HACCP
Implemented Meat Market

Cho, Seok-Hyun - Baek, Seung-Hee * Ahn, Jong-Ho + Nam, In-Sik

The aim of this study was to investigate the effect of hazard analysis and critical
control point (HACCP) system application on microbial hazard management levels
of pork and manufacturing environments. In this study, we compared and analyzed
microbial levels in raw meat, finished products, and manufacturing environments
(knifes, gloves, and cutting boards) of HACCP and non-HACCP meat markets. In
addition, we surveyed the hygiene statuses of HACCP and non-HACCP meat
markets. The general bacterial counts in raw meat, finished products, and manufac-
turing environments were lower in HACCP meat markets than in non-HACCP
meat markets. Particularly, non-HACCP meat markets exceeded the Ministry of
Food and Drug Safety microbiological recommendation criteria for raw meats
(8.7%) and finished products (8.7%). Escherichia coli and coliform counts in raw
meat, finished products, and manufacturing environments were also lower in HACCP
meat markets than in non-HACCP meat markets. The biological hazard levels of
finished products from non-HACCP meat markets were affected by raw meat and
manufacturing environment. Moreover, according to questionnaire survey results,
personal hygiene, manufacturing environment, and facility standards were lower in
non-HACCP meat markets than in HACCP meat markets. Implementation of
HACCP at meat markets is expected to minimize food poisoning by reducing the
biological hazard levels to provide safe livestock products to consumers.
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F 10571 0.2 o|F Escherichia coli (E. coli)7} 3971, Campylobacter jejuni (C. jejuni) 223
Clostridium perfringens (C. perfringens) 157, Salmonella spp. 137, Staphylococcus aureus (S.
aureus) 1171, Bacillus cereus (B. cereus)® {13t 5= A A57) 571 o= HIFHUT
S| A v AY B4 9] 8] (International Commission on Microbiological Specifications)ll
21, Salnonella spp.2} Listeria monocytogenes (L. monocytogenes)7} 717 1&gk WA A+
Toll &3l 322 E coli, C. perfringens, S. aureus?t 91313+ MU Al ol &3k
Zo® BHiEI ot meps FAE AL A5 dEd T8 Aol tid F714
o8 RUHY AAE FS5sta #Este Zlo] FoETg 8% ZloE Addn.
Hl=r8] A, mid ek o A Fol o3t AFE Aol BAet ofF 179K g o] B
ol JHbstar Aok olF oF 380 ] AMESIH Salmonella spp.oll AHEF& F5rRAd Hl-&
gefof o2tk fF8-2 2009 108+, 2010 9RO ©] Salmonella spp.ol
01‘/:,1-0}9/] 785, At 272w wkg o] Salmonella spp.©ll A=, <F 3qk77d g o] A}
oz HuFy ot B3 FoolA ThEE s AL F 6.8%7F Salmonella
5o I Ao®E YEUT UTH(Yin et al., 2016). James (1996)= W4 2 WE
o] ©F 20%7} L. monocytogenes®ll L BE AT HstA ) - A 5H 1 A
2 Qs & An7) fHAstal 7/ &H7E F7hekal 9o FAHEOlA T|RlEE 4
Lo IS Ao g AdHE. mEps F4E AYA ol ol & AN
AAAR]D A el AA F50] asi
#9157 (Hazard Analysis Critical Control Point, HACCP)2 Al 37,
A 522 712A B SoA dAE 4 = AESA s EEAd Yees 2
A2 ZAEHL o] & #EHH 0= Aojat ffE §8&FE oletE FF AU A A= A
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ZHSICHFAO, 2003; Back et al., 2012; Kang and Hong, 2013). S4H2 2] 7ol HACCP A
£ A&ste B A ad 22 O9E Bl A e Aas dEste kg SES
Aikste] ol 5 AH|A A AlFste] FFRAS HE FFA717] fI%te]ltHUnnevehr and

tlo K1 o o off

Jensen, 1996; Codex Alimentarius Commission, 2001). V=, 58 2L a5} 72 A= =
2= 7, 54, Al S HACCP AEE 9F-gate] gk FAES AJ4kstar
A Th(Bernard, 1998; Ropkins and Beck, 2000; Khatri and Collins, 2007). §r=-2 1998\ 5-F
HACCP A =5 =Yste] 4kdoll 28317 Al&stdon &2 A dHdo =z Qls}
Hoh QEHRE S-S A4bstet W2 9 St oleldt Hde S4AEY] kA
FEE FIAA 2nFlAl T FAHES A tig WSS FATh v
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1. A EA4 7

E5E Adste 4571 F4HE FoZHHACCP 15 Tl 22714, HACCP w|Q1Z )
237Hi)oﬂfﬂ x 4 %E 5l GAF AN EE Erd bagell ¥l -18ColAM B 5 &

S 98l =5 25 g9 AIEE HEH 0.85% physiological salineoll 10H] 3]
233}e] Bag-mixer 400 =3}7](Interscience, Saint Nom, France)E ©]-&3lo] &3k & 100) &
A 3lAste] AlFE&Roz ARSI AR &Y 1 mL& FH3SE Petrifilm (PetrifilmTM
Counting Plate, 3M Microbiology Products)oll #F3}3L ©]E 35T ol A 48417 &<t vl 3k
oo F APE F2 JSrE ALt O He Jg FAusE Fste] AlLtet
At

2) E. coli ¥ Coliforms &

AR Aol oet AAgE SAE 34N 1 mL& E coli/ Coliform &
Petrifilm (PetrifilmTM E. coli / Coliform Count Plates)oll ¥3-3}3L ©]Z 35T oA 48417+ &<t
HjFet ATt E coliv= W FHol FE =S Algsidon Hy ol A4S
Fate] AdSIAT. Coliforme EH FH0] FEMN T Foe AFsigon Fa Je
of s|Muj+E Fate AL

l
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3) S. aureus

¢k 25 g9 AIEE 225 mL 10% NaCl H7} Tryptic Soy Borth (BD Biosciences, Franklin
Lakes, NJ, USA)oll A 35-37C ol A 24A1ZF vl 3t t) o] vl <}-& Baird-Parker RPF Agar
(Oxoid, Basingstoke Hampshire, UK)®ll &3} 37T oA 24412t v sttt EFH S S
o2 e AAA g2 B3] Tryptic Soy Agar (BD Biosciences, Franklin Lakes,
NJ, USA)Ol A 37CE 24413 BHA] vl st TE ©] & VITEK2 compact (bioMérieux, Marcy-

I’Etoile, France)Z ©]-&3lo] =43t

4) Salmonella spp.

oF 25 g9 A|2E 225 mL Buffered Peptone Water (BD Biosciences, Franklin Lakes, NJ,
USA)ell H7Fsted 36T ol A 24417 A i FS AAISHATE #ilFE 1 mLe] A&+ 10 mLe]
Tetrathionate Broth (TT broth, BD Biosciences)®} 0.1 mL2] Rappaport-Vassiliadis Broth (RV
broth, BD Biosciences)oll Al 36C, 42°C 2 Z+Z} 24A17+-8 viokstAdth 2 vioke)-& Xylose-
ysin-Desoxycholate Agar (BD Biosciences, Franklin Lakes, NJ, USA)2} BG Sulfa Agar (BD
Biosciences, Franklin Lakes, NJ, USA)olAl 36C =2 24A1%F wijkatqint. o4l== Hehe
Triple Sugar Iron Agar (BD Biosciences, Franklin Lakes, NJ, USA)°l F&-3}o] 37°C ol A 244]
b et wiF A3 Salmonella spp.2 A E= F -2 Tryptic Soy Agar (BD Bio-
sciences, Franklin Lakes, NJ, USA)l| & &3}e] 36°C oA 24A13F vl F3te] VITEK2 compact
(bioMérieux, Marcy-1’Etoile, France)Z ©]-&3la] 43ttt

5) L. monocytogenes

¢F 25 g9 AIEE& 225 mL9] Listeria Enrichment Broth (BD Biosciences, Franklin Lakes, NJ,
USA)ol Al 30CE 24A41%F wfFst & o] viFe} 0.1 mLS 10 mL9] Fraser Broth (BD Bio-
sciences, Franklin Lakes, NJ, USA)ol A 24A13F w3ttt o] wj S Oxford Agar (BD
Biosciences, Franklin Lakes, NJ, USA)oll HZF3dte] 35CE 48413 vjfsle] Eeld IHS
Tryptic Soy Agar (BD Biosciences, Franklin Lakes, NJ, USA)°ll &3t 37°C ol A 24A]%F uj)
&3t Th HigE mAE-S VITEK2 compact (bioMérieux, Marcy-I’Etoile, France)S ©]-&3}<]
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A B SI% FAE Buge) delol e MR L 457 ARMHACCP AF
==
o

Jof g 2374 E ez AAskt A2 xAe] 283 HEA

“—1—’:1_'
t SAE AT 4 F 2 24HE HACCP 71F(2A)E 7122 3o Aasiad. &2
TAE F 157 FEo = dEA o, MAANGA &), FFBAH 6 &), Ad7E
@ FEo s FAIAT
5. BAEA

B ATE 5l =28 nYE E4 A= SPSS (Ver. 22.0, SPAA, Inc., Chicago, USA)
£ o] &3t T-test 'WHS &3 TE FAA FoldL p<0.05 FFANA EA4 AT

HACCPS & FQ S4HE Aujde] 415 9 Az oA mAdE FF5& Hlast]
#13ked, HACCP 15 ol 227040} w15 ol 2370404 AHS =5Hs 2 ¢
AF) 2 AR, 2, =vh vAE AA AFE Table 1~33 2T

RN 9] 4 e 2 < 10°~10° CFU/g ®9lelA 40.9%, W
0% AL 10°~10° CFU/g YollA 348%C 8 ZAEUTE SAEFo YukA|FFE=
HACCP 1= ol A 10°~10* CFU/g BN A 31.8%, ulolz o4& 10°~10° CFU/g
Mool A 39.1% = 10°~10" CFU/g M2l A& 304%A T Y852 HHFahS HACCP 1=
Fuj At 6.2x10° CFU/g, P1915 Auf gk 1.8x10° CFU/gO. 2 w|Ql= Bujjato] fojzlow
Al JERSETHp<0.05). 23, 2, =rF 5 A zx38A40 e AA A3 BEHE8-S HACCP
Z Tl A ZH2E 50.0% (11/22704), 68.2% (15/2278242) 2 50.0% (11/22784)2 Yt
Aol vla] molE TS 26.1% (6/23714), 26.1% (6/23704) H 30.4% (72371 4)E tha
A YERSTE HACCP Q1% e 2 xt A7, 2, v gj3-&-0] 10~10° CFU/g %
g Blsl] WAL T2 10'~10" CFU/g7HA] Thddt ol AEH ] 29=7) i
=T 53], ZulE HACCP Q15 o]l Hd 4.3x10* CFU/100 cm?, VA g2
1.7x10° CFU/100 em’ 2.2 W15 o] fold oz A YERRTHp<0.05). Chung (1999)

215 Ao A AHI =4 8971-S AR A} 215l A 10'~107 CFU/g B9l A ot
SHAl ZAE QT A3k A, Yang 5(2013) % =5 13872 A Ay dvbA <
F=Z 10~10° CFU/g B91E YERISA 107 CFU/g o3-S =331A] eghtha B sty
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TAFARG o @ £AE Yepfth 22u AHS F BaEd A3he] dEkA
wd A3} FZ 10°~107 CFU/gloved}al Rilste] 93] B A
o2 ZAFHAT Igor (2016) HACCP 28 A Aol tha v & A
AANBGEY, AS7EAT ASAuAe] Tul Ay 2 Fwr] THOA 2+ 90.45%
2 98.3%7} 2 log 10/cm® ©17¢ &= 21}, HACCP &€ ©]3 meat processing plat®} meat
retailoll A Z}2}F 96.38% 2 85.8%7F 2 log 10/cm® ©|3t2 ZAEJATt Huste] B A3A
o} FAREFA TR Ohet Lee (2001)= -5 71842 AA=TF F 2, ZuolA 2+2F 10° CFU/
cm’, 10° CFU/em*S YER A2, diAF5= Zukol A 10°~10° CFU/em? H S Bty

N
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Table 1. The management level of general bacteria counts on raw meat, finished product
and manufacturing environment compared between HACCP and non-HACCP meat

market
Raw meat Finished product Glove Knife Cutting board
Sample
Non Non Non Non Non
range
HACCP HACCP HACCP HACCP HACCP HACCP HACCP HACCP HACCP HACCP
<10 11 6 15 6 11 7
(%) (50.0) | (26.1) | (68.2) | (26.1) | (50.0) | (30.4)
10'< ~<10? 2 1 1 2
(%) 9.1) 43) | @45 | 87
10°< ~<10° 9 5 1 7 3 4 3 5 3
(%) (40.9) 2.7 | 43) | 31.8) | (13.0) | (182) | (8.7) | (22.7) | (13.0)
10°< ~<10* 6 5 7 2 3 3 3 3 4
(%) (273) | @17) | 31.8) | (87) | (13.6) | (13.0) (13.0) | (13.6) | (17.4)
10°< ~<10° 1 6 2 9 2 1 2 1 2
(%) 45 | @6.1) | 9.1) | (39.1) @87 | 435 | 87 | 45 | 8.7
10°< ~<10° 2 8 6 2 1 3 1 4 2 2
(%) 9.1) | 348) | 273) | 87 | 4.5 | (13.0) | 45 | (174 | ©O.) | 87
10°< ~ <107 2 2 2 7 3 5
(%) ©.1 | 687 | 9.1) | (30.4) (13.0) (21.7)
10'< 2 2 2 3
(%) 8.7) (8.7) 8.7) (13.0)
Total 22 23 22 23 22 23 22 23 22 23
(100) | (100) | (100) | (100) | (100) | (100) | (100) | (100) | (100) | (100)
Mean" 6.2x10° | 1.8x10° | 2.5x10° | 2.4x10°%| 1.8x10%| 3.0x10° | 6.9x10* | 4.8x10° | 4.3x10* | 1.7x10°
p-value 0.209 0.050 0.068 0.131 0.038

* Unit : Raw Meat = CFU/g; Finished Product = CFU/g; Glove = CFU/Glove; Knife = CFU/knife; Cutting Board =
CFU/100 cm®
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st A7k A Al ESE 10°~10° CFUem?, AT
o SRk 2o 94 dEle At e Aol wek 7H* 2
o] Ule] & F o=z 25 wdsteof dttal ot FiESS
4C HAzo] YA oA BA3F= Zl ] non-psychrotophic U2 F2]&
Zolgtal 3t th Kim¥ Yim (2016)2 =29 HACCP & 21§ #AujRe] =5 AR+
= 3.1920.89 Log CFU/g 0] tiATT2 0.36£0.92 Log CFU/g ot Bl
3T
HACCP 15 & 1|15 #Auj o] 2§ 9 A x37 ] g+ AAPE I Table 20 YEL
Z ol% FujFe] BEHEES 81.8% (18/22704)~100% (22/227W
= IS 60.9% (14/2370142)~95.7% (22/23/M )2 LG =7}
O =4 Jelgth 9888 HACCP 1% Fula-2 10'~10* CFU/g W2I7F 9.1%°] 31t
181} HACCP H]OJ%— -8 10'~10* CFU/g 917} 26.1%, 10>~10° CFU/g W17} 13.0%
o2 ZAEAY $AFL HACCP 15 &2 10'~10* CFU/g HL7F 182%= B+t
1.3x10° CFU/g 0.2 YR o w|el= Fuf Ao 10'~10° CFU/g 2 10°~10° CFU/g 7t 2+
Zy 17.4%Z 1|1 B oA FolshAl A YERSTHp<0.05). AlZ=37d2] 79 HACCP
A5 AL A SrloA 25 EAE, ZollA 10'~10° CFU/g Mol A 45%= YE}L
wou vl TS 10'~10* CFU/g W RIdlA 5 43%=Z ZAFE AT} Chung (1999)
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Table 2. The management level of Escherichia coli on raw meat, finished product and
manufacturing environment compared between HACCP and non-HACCP meat

market
Raw meat Finished product Glove Knife Cutting board
Sample
Non Non Non Non Non
range
HACCP | |\ op |[HACCP | [HACCP| | [HACCP | o |[HACCP |
<10! 20 14 18 15 22 22 21 22 22 22
(%) (90.9) | (60.9) | (81.8) | (65.2) | (100) | (95.7) | (95.5) | (95.7) | (100) | (95.7)
10'< ~<10? 2 6 4 4 ) 1 1 1 ) 1
(%) 9.1) | 26.1) | (182) | (17.4) 43) | 45 | @3) 4.3)
10°< ~<10° i 3 i 4 i i i i ) )
(%) (13.0) (17.4)
Total 22 23 22 23 i i i i ) )
(100) | (100) | (100) | (100)
Mean’ 2.0x10'| 5.1x10' | 1.3x10" | 7.6x10" - 1.0x10" | 3.0x10' | 5.0x10" - 1.0x10'
p-value 0.472 0.010 - - -

* Unit : Raw Meat = CFU/g; Finished product = CFU/g; Glove=CFU/Glove; Knife = CFU/knife; Cutting Board =
CFU/100 cm®
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218 o Al A 10°~10° CFU/g W9 oA 3.4%2] tig+to] ZAME AT 39 AL, Yang
5(2013)2 215 HAPEF 10'~10° CFU/g W17} 2.7%, 10>~10° CFU/g H2IlA 1.4%, 10°~
10* CFU/g <17} 0.7%, 10°~10° CFU/g W217F 1.4% AEH Atk s

e A T AAPE A} AR AEFS YR SlI=T, HACCP 15
T o] BEHEZ8-S 59.1% (13/2270242)~95.5% (21/22714)Z Uehd Aol Hl&] n|Ql=
uf L 39.1% (92370 42)~73.97% (17/237/0 &) 2 ZAE A tKTable 3).

YEH-E HACCP 215 IS 10'~10° CFU/g B$17F 18.2%, 10>~10° CFU/g 47} 4.5%
2 Yehgtt) wbdel] welF el 10'~10° CFU/g H9I7F 39.1%, 10>~10° CFU/g 917}
13.0%0.2 ZAME T $HA1F-2 HACCP 15 o423 10'~10* CFU/g 2171 40.9%= 3
T+ 3.7x10' CFU/g, m1= Fu &S 10'~10° CFU/g 2 10°~10° CFU/g W $17F 2+t 30.4%=
e 1.1x10* CFU/ge.Z YA FoNA Fold oz =7 Yeldthp<0.05). A4 4%
HACCP 215 #ujae A7, 2+ 9l =olol A 10'~10* CFU/g H9lolA 2+ 9.1%, 4.5% 2
13.6%% YERSTE 1molE Fuja-S 102~10° CFU/g Mol A 2+t 13.0%, 13.0% 2 8.7%%E
ZALE AT

Salmonella spp., S. aureus 3 L. monocytoges ‘s W83 VAol Ot A 23, HACCP

=

[¢)
o= FAujAL RE AFAA SAo) o) meE AuAL S gureuss ZHolA 15, L

Table 3. The management level of coliform counts on raw meat, finished product, and manu-
facturing environment compared between HACCP and non-HACCP meat market

Sample Raw meat Finished product Glove Knife Cutting board
HACCP Non Non Non Non Non
range HACCP HACCP HACCP HACCP HACCP HACCP HACCP HACCP HACCP HACCP
<10 17 11 13 9 20 16 21 17 18 15
(%) (773) | 47.8) | (59.1) | (39.1) | (90.9) | (69.6) | (95.5) | (73.9) | (81.8) | (65.2)
10'< ~<10? 4 9 9 7 2 4 1 3 3 5
(%) (18.2) | 39.1) | (40.9) | (30.4) | (9.1) | (17.4) | (4.5 | (13.0) | (13.6) | (21.7)
10°< ~<10° 1 3 7 3 3 1 2
(%) 4.5) | (13.0) (30.4) (13.0) (13.0) | 4.5) | 8.7
10°< ~<10*
(%) ) i i ) i i ) i ) )
Total 22 23 22 23 22 23 22 23 22 23
(100) | (100) | (100) | (100) | (100) | (100) | (100) | (100) | (100) | (100)
Mean’ 3.9x10" | 8.8x10" | 3.7x10" | 1.1x10% | 1.5x10' | 1.8x10% | 3.0x10" | 1.4x10% | 8.5%x10" | 3.0x10?
p-value 0.325 0.005 0.780 - 0.507

* Unit : Raw Meat = CFU/g; Finished product=CFU/g; Glove = CFU/Glove; Knife = CFU/knife; Cutting Board =
CFU/100 cm®
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monocytogesi= AAFANA 1577 HEZE ATHTable 4). & A4 22 S aureus 2 L.
monocytoges®| enterotoxin At Bl F-E PCRE &1t A3} 7} #F EF7F S4HCE
ZFALE Y BHData not shown). Yang 5(2013)2 B A5\ X Salmonella spp.=

S. aureus= =594 0.7% (1/138case), 7N A 3.8% (10/146case) =T AL L. monocytoges
= A7toll A 1.4% (2146case) AEEATT 159 O} Lee (2001)= Sulmonella spp.
2 AFA, S aureus =0k, FZFANA, L. monocytoges= =1}, Z, 7dd|ojo] HENXAM HE
At Rtk Hayes (1991)= =oAL monocytogesS 7443+ At 43x10* CFU/g
AEHATL Bagkal T} Igor 5(2016)> HACCP 2§ ©|% Enterobacteriaceae’} meat
plant2} meat retail® food contact surface®l| A Z+2¢ ‘?—F 10~15%7} 732438} a, Staphylococcus=

0.9~1.4%7} 743 ( 0t Bustdct 2189 H9 F2 9A|ZoA HACCP Q1= £ 1<l
5 oA FYAQD Aol 7 e 7A 2 ZAEAY. ek GAFe L9
VA= G9FS A6 f8l 955 9 Ao dukMda Aol tiEl] A AE

23 A th(Table 5).

HACCP "|1% a7 AR Kola vl A3 o 4uaAE Yl A=x$A
T ZoAE v 5& g9 FAAAE YERAATHp<0.05). HACCP 1% Hvjde =
E ARAA BAZHSE {3 ARE HolA = FUTh

Table 4. Incidence of pathogens on raw meat, finished product, and manufacturing environ-
ment compared between HACCP and non-HACCP meat market

HACCP Salmonella spp. S. aureus L. monocytogenes
implementation HACCP  |Non HACCP| HACCP |Non HACCP| HACCP |Non HACCP
Raw meat ND ND ND ND ND ND
Product ND ND ND ND ND 1
Hand ND ND ND ND ND ND
Knife ND ND ND 1 ND ND
Cutting board ND ND ND ND ND ND

*ND : Not Detected

Table 5. Analysis of the correlation between of finished products in raw meat and manu-
facturing environment of HACCP and non-HACCP meat market

Classification Raw meat Gloves Knife Cutting board
Finished HACCP 0.216 0.560 -0.080 0.172
products | Non HACCP 0.919%* 0.072 0.542% 0.423

* p<0.05, ** p<0.01
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Table 6. The result of questionnaire for personal hygiene, manufacturing environment and
facility standard between HACCP and non-HACCP meat market

e . . N
Classification | No. Questionnaire contents HACCP HA((;I(llP
1 Wearing clean clothes (hygienic cloths, hands sanitation, 26:07 | 1.5£0.7
mask)
Personal 2 | Wearing accessories and using nail polish 3.0£0.0 | 3.0£0.2
hygiene
3 | Gloves, aprons, wash and replace 3.0£0.2 | 2.1+0.5
Sub-total 2.8£0.4 | 2.2+0.8
4 | Foot disinfection and management of toilet 2.8+0.5 | 1.4+0.8
5 Separate use and sanitation management of knife and cutting 20505 | 15:08
board
6 | Maintaining cleanliness of equipment and tools used for meat | 2.9+0.4 | 2.0+0.6
7 | Arrangement of cleaning tools 3.0+£0.2 | 1.9+0.6
Manl.lfacturmg 8 | Cleanliness of scourer 2.8+0.5 | 2.2+0.7
environment
9 | Cleanliness of water drainage in working place 29404 | 2.7+0.7
10 | Cleanliness of walls, ceilings and floor 2.94+0.5 | 2.4+0.7
1 Refrigeration and freezer cleaning and condensed water 30502 | 25505
management
Sub-total 2.9+0.5 | 2.1+0.8
2 Hand washing and disinfection facilities and cleanliness 27406 | 13£0.6
management
. 13 | Internal and external thermometer 3.0£0.0 | 2.1+0.7
Facility
standard 14 | Whether floor waterproofing and drainage treatment 2.840.6 | 2.7+0.7
15 | Cleanliness of working place, refrigerator and freezer 2.8+0.6 | 2.1+0.3
Sub-total 2.8+0.5 | 2.0+0.8
Total 2.9+0.4 | 2.1+0.8
AL MAA &, Alxzsd e 5 Ad7|E et 871 A= Table 691 YERH
ATk A2l Z-9- HACCP Q15 A2 B 2.8+0.401 0 01 m|AS B2 2.2+0.8
2o B3 AR, ARA SO SUIE B4 8ol T R AE(15207)E U
ER Al A28 el 99 H7F A3, HACCP 15 Tl -2 33 2.9+0.50] R o 1<l
= o

Tl AL 21408 FFEOIGOM, S AT THl ol W ZFW 2 wnp T

follA 7HE e H4E BT Al 7]F0 A= HACCP 15 T2 2.8+0.50] %13 1]



HACCP 1% Z4HE Hulge] Az 37 9 289 rAE A B3 A+ 203

25L& vy Eo] FAekEH DAt 4% YA B FEo] FHE AFolth a8ER
L F2157] gk o]y o]

I 2 5N YA ngEe F2]07 ) o7 YetolA HAg 2| F5o]

At 259 FEHAANA A5 Buldie Lol A

=2 ATt v Fastth gmeA Ao nAE VE

£ 107 CFU/g °l3h, ti&+& 10* CFU/g o]3t2 A A3le] o] &

(A1F Y FFRRIAA, 2014). B AT 2§ L A3 el mASHA AZ7ES

= 7495 HACCP 1Q13E dAA 602 YET 97 =89 dubAlFdso] 4

- HACCP 0% #ujdo] Hi 6.2x10° CFU/g =22 25 219k d4 ¥ It 18

U

= DS PFF 1.8x10° CFU/g 202 219Fx] dA47&S 2343 Jujg-o 23
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