J. Fd Hyg. Safety 19(2), 74-83 (2004)

MAsR M

ekl

S| HACCP A|2H 2= M Fo| O|ME
OlAd&H .

"X EHAN S A I CHAYE T A ESS

st I}

=257 o

yysp

st

Microbiological Evaluation of Chilled Freshes Raw-fish Manufacturers
before and after HACCP System Establishment

Wan Hee Park”, Sung-Hak Yi', and Duck-Hwa Chung2
"Health Administration, Jnju Health College, Jinju 660-757, Korea
“Department of Food Engineering, Kyungsang National Universyty, Jinju 660-701, Korea

ABSTRACT - Raw-fish food contains a lot of moisture and is a high-protein food. It is a first-stage processed
food taking a lot of manual work. Therefore, it is classified as a PHF food, very liable to cause a bacterial food-
poisoning. But its manufacturers are usually small-sized and a systematic sanitation management is difficult to
expect. But the manufacturer participating in this study produces chilled fresh raw-fish food. Fish are sliced into two
fillets, which are packaged under vacuum, kept and distributed in refrigerators, and sold within a day. It is a newly-
developed kind of raw-fish food, and a more improved kind of raw-fish food making possible a systematic sanitation
management. The HACCP (Hazard Analysis and Critical Control Point) is a systematic and continuous process-
control method which is very efficient for controling food sanitation and reducing the expenses. A new HACCP
model has been developed to be applied to a large-sized chilled fresh raw-fish food manufacturer. To ascertain its
efficiency, the baterial examination was done to its workplace and products. The significance test was done on its
data by “SPSS 12.0 for Window” and “Mann-Whitney U Test”. The numbers of bacteria on its final products were
significantly different in flatfish and porgy. The number of bacteria tended to decrease in each time-differential
sampling (P<.001). The final food products showed no food-poisoning bacteria in all the time-differential tests and
in all the samplings, which proves that the CCP of the HACCP system is under control. After the SSOP program
was applied, no pathogenic bacteria were found in the work-place, and the kinds and numbers of bacteria decreased.
The numbers of general bacteria and colon bacilli also showed a significant difference from those before the SSOP
program in the filleting board (P<.05), in the skinning board (P<.01), in the neck-removing knife (P<.05), and in the
filleting knife (P<.01). The working equipments, periodically disinfected, also showed a significant difference in
sanitary conditions (in the dehydrator, P<.05). The number of bacteria found on the food-touching surface was within
the standard (below 500/100 cm®). After the SSOP program was applied, the general bacteria and colon bacilli were
not found. The quality of water used in the food processing was also within the standard. The numbers of bacteria
falling from the air in the work-place were negligible in all the samplings (<30CFU/1000/). The staphylococci and

fungi were not found.

Key words: HACCP for matured raw-fish, microbiological evaluation of matured raw-fish, work-place of fresh raw-

fish, fresh raw-fish, raw-fish food

M

it Aol Brolslol) vlslel 71 W HE 4
oz s mad sk 4T
o QI71el BRI, Bepopalait
GFLE £4 glo] I 7

74

A 287 old HFOE WA} Yol Al v} &
Hgolch,
NHY $el7t B HE BAHE 20| dF Fael

gl AZoln] 7R 2 &gxte] £o] Zol sof 3t
= "HeAgeln Aol s8] A LA AE
(Potentially Hazardous food: PHF)o]=2 Tref uigjazo

R

2 712 Aslel ABIW FUH 424 S P
F g HFolVlol B of@ 4F YARTE A4l %



Microbiological Evaluation of Fresh Raw-fish Manufacturers before and after HACCP System Establishment 75

ZE ook sk dEelth

A 7] 7hg Wb dgiE Frjzie] FES wol
FAoM W, A2 5 Hvk B8 AAS . v Hdt
sl 32 AlFehs #u) Walo] F5 o]Fo] fir)

e 2ol MRS -5 FeEiQd oy 82 wige] A
FHOE AHEEA A FH 5 ARRke] FE 870
F-gtHME At drks RFojof slal aA A3}
£ AZE g9Esor sk ddo] YFREEA BE Uy o
AAMe A7HE A4 Goi3ldA 7Hg TFR E3HE
o, W 4432 AEstL s Agelth

3= Aol HAPE FAlske sl d=3t
7] %= Fou} AAsle] 7HATE RS olealike A 10
AZHEE 10 01 STE1NY 3 pg m7EA o
8 AFAE & Je AY3e ol e Mol @
&)1 HACCP )& 283t g8l Jei= 33 £33}
of W FES wiAgolX S AE3 AnizelA AlF
g 4= Slo] YA Holn A ol g 5% 1e
AFAE 5 Ado] AE aH7E Eojukar e Aol

HACCPA|£=H) 2 o}2 HololA Al8s) 37 ¥ risk
management 7S AE BopollA =¢sle] 2AAZ] A=
21989 1€ 752 ER A E7 A9 93] (NACMCF)
7} <A EAZE $3F HACCPY A A A sPAA HACCPE
“AERPAGE GRS AAA] AIPEe R Aot
WA AlERRe] 1993 FAO/WHOS] S5=AE7499
3|(CODEX)7} HACCP &g 93 A A 3PHA
A Aoz =T e MRS e AErdda)
Azoltt 271354 9] FHATYE Bt AFY =AY
€ gHsla HFAF AR AR B8 7€ FEFEA
z e AuuE HAF B8-S AP F e o @
ZE 7FeA st AW EEE FAE F e Alzein”

A 2t 4 7HEEAl 5 HACCP Al2Hle =
Ast GA= 20043 49 A YFFARE ANGA 8o
2 2o FE, Y5olH, AAFE Ao E HACCP A&
glo] =9l5o] = AAelrt?

G708 nig He AAIE g MbEERY o 9
AAY7E Bagt JFolvt 2 AR st HACCP
H8-g MEsA] K3 o] oFF HACCP H] FAAER]
3] e] HACCP RdE /Hdste Zol fAF HA9
HACCP A28 #-8-g Adsle Ag4del & = el 4
B 27 DYAE HAAstd <4379 HACCP 29°S 7|
Wi

HACCP #|Age] &aF AF At 3y d3gl A
Hol olg 3l A& s fsiAd BUEH F
7Fel] Aldslhe HE 852 HACCP AlIE9] Validation,

CCP9] A%, AFAIE, ZAHAwiNEE 5 7K g2 7
== A
AAEE 37) W% BF % HACCP Al2do] &xol
EEANNE ERla] YoM TANER) wsle) &
S dAES PAESH Wow Hristy o A3
HACCP 5 7, § SARE vusle 2 445 ¥
FaTk

*J43]: Eolg AxYsle] AE AL WASA 5
== Aojsle] 2004. 6, S|UFAMES] F4] HHY

Wy ko K

i

O

A

et gl W Aoz di+tR /% ui
EFohz AE oA oiRE A3 A JAE P
A8t

A8 AS2 AR ZEle FEAAIAN TS A=
& BAS A wAoNA TS w S o)A AlEstA A
sk FE JUR FA ] AR 248 AN

AE AFH Al71E HACCP 75 o/le A Al820024d |
¥-69)%} HACCP w29 Aito] 285 217120024 74€-
2003¥ 49) 100hgdze] A RE 9 23] AFHeIuT)

A7 i 38 HACCP A28 2HEg AZsly] 9)s)
o AE R 29 AFAA e vHvk 4% =
vh Zh &, o SE5A ol FEAEE Adsien ¢
AFEL Al FAE Hsle] AAsle] 2 A 43E o
7}sl it

w ool Hojlo 2

ok

MEME H AR =H|

7t 34 dAle] MR, A &7 SwabHoE AF
SR, AR AR el Hets
glove juicel] "0 2, &5 HE & 57 34 AP &
st AF, A

of SAF MEE AEFTA AT A 8 AE
AIE™ 1) ARk (1) Al AF e HFEteos AF
SkaL Al skt

YLZH HIZZ, ASSHMT HA
NEAA i, WTEE 58 285

wdek, FAZE TR, 2seleol, g

AUl 4FERES w2 TP A 4R AL

N
VA, 8. vl AFHH we} 438 AAsie

Journal of Food Hygiene and Safety, Vol. 19, No. 2



76 Wan Hee Park, Sung-Hak Yi and Duck-Hwa Chung

o 279 BHS B A A GAAAE AE
}%Zﬂ-ﬂr, ATB Expression System(BioMerieux)S ™ & 5}«
A, AAE S McFarland2 0.5 E5F552 £
A3l D32 Staph. Fkite}, ID GNEA kil HE5HL
35°CollA 297t allYF 3 AFE ATB readerE o] &3k &
A3tk

ES4stEEA

Qe A FeE FAs] A FrH R FF
skt AAE AAHAEoE AAEg oy wYe 4 ¥
FolA w|Eo] HEEA ¢do} HACCP Zzso] g
Folle A48 3715 7A- 2 Pk vigste B
A s AHEIT. A 5 YRt Ay, &
A Feld, A AAA
A& HIAI= Plate count agar, Blood agar?} Mannitol
agar, Potato dextrose agar3iT}.

XALR|Y — A5 HH Fie
v BAAL, T=rd, WERY, 3g4e A9 A9
W WG, Wede 2y Ao

B3 uR e} S 108, 3087 &
o] 35°CollA] 48A17F v sl (FE2 72A7H colony 75
Sl vy

Air samplerl - 2% =2 37] Foll {3 e
YA, R4, FFole EXE &7 ¢
‘MERCK/\}—"—] MAS 100 Eco Air samplerol]l A7) ¥ix&
Aakste] 1027 iAo 2718 SUAA AEE AF A
T} 35°ColA 2¢7HETF Bl 72417 wiSIal Colony
FE Wt 28 33 24 23 dle 52
(Anderson)°] 32 AF719] 271 FY £=2@F7159 PAE
o] Bix|e] EH Y= £%) 11 m/isec, sampling time 10
®, 5 045 mfsect4%%2H F7] AFHTFE 1000 KT

HACCP AlA% Mg HEo| 0|42 7}

HACCP €€ % ZJAE e s HACCP w53} ¢
AREGE F718o2 AAFE HACCP €3 o
‘SSOP(Sanitation Standard Operating Prosedure; ¥wF}A8T
g71E) N 2 HaAlsied S HFEo= 15|
Sisted @ 139 AAPRAReL 9 128]9] URQE AAE R
AZ1Hoz AAste v]ABE AL HolelE &3 s9t).

22 AYE 34, AP £, AP 52 U=
mAE A 32 HACCP -8 A & v|wsh] A#E
Folsidnh. A vne A ulE A2 o
e Tof, Z, 59 £ dukdldae) didas, 2
249 &, v7ke] FMx=IF HAL FEsHE HAF 2

ot

ﬁ,

5L
%

i

B2 ARk

oY gk SR U@ m4E 2ARE N
V. prahaemolyticus, Sallmonella spp, S. aureus, L.
monocytogenes /3% 71 e AEFW FEFH o
F718e= Qe &8 A AlReX HACCP 3§ A, &
BF 7] /A AFE Aol AEEA skl BA%
o2 AAE Pl il At

SHEYS YUY

HACCP +5 & %9 94 Ae& vlawstr] fs SAZ
A g9y, @7, 554 B, I ¥4E F5A4,
AAQ, =k, Z2, 59 34 A5 dvkldTE HAF
237%F SPSS for WindowsZ 2% 3} Mann-Whitney
U Tests ©|4"519 HACCP 75 A F9 R4 #A4L
AR o] B4 Fo] $E2 a=.050It). ES 4
F AHE &7 T 53] A9 A 3 1Al
2 HF A L v 7 e =vie} ZE Uge s
3 Mg AA AAE FAFCE 83519 Kolmogorov-
Smimov Z Test'ell €3t A4 AL & Az =EF v
At EEXE MEE A2 yeht R4 F Friedman
TestV2 FA 2431990}

:

tH

o

da o 0F

ThelE gHHal 2 EMIES M7 2=

HACCP A" 750 SPY 2d3e] Aa 229 oF

Z 3437 Aste] A4 o] A DAl AFH
zHzke] Algol tigk Al BXE ZA% Avke Table 15}
zt}.

HACCP 24 /B2 tido = Mg o] Yal= HACCP
A|2E-2 NP5 9E HACCP HH4o) 23k GMPEIA A
Z7VEye 24 FR0)3 a2 He HE ARl HEA
F9 54474 HACCP Al&Hlo] Z5H7] A= 82U

QEAS FAISRIAL =8l Ak 2 A} Table 19
A Be dke} o] 37 FoAE uiRE B Algol
BEZ3 AN v WS AEske 34 S oA U
Aol =FEe ¥y Zod T &3 wH@gol, 2
o] £3E7] oj#f-& 2ul7ie] oM MUKl vy
ARg W 2z eHoR VINES dod F e HH
7Hta tidto], 7] Tl E HE@7ro] HEFA
o} olzigt ARE vRe] B u) AAE AF YAF Aol
Az AR AN BFog A% el o F 4
Aeg AARIAT

Table 29} 32 A2 73

7373%]¢] HACCP 2d& #

Journal of Food Hygiene and Safety, Vol 19, No. 2



Microbiological Evaluation of Fresh Raw-fish Manufacturers before and after HACCP System Establishment 77

Table 1. Distribution of bacteria in the working place before HACCP application

Sample name Bacterial distribution
Head cutting Acinetobacter spp., Micrococcus spp.
Chopping Filleting Enterobacter amnigenus, Chrom. vi(.)laceum, Klebsiella pneumoniae, Alcaligenes faecalis
board Pseudomonas fluoresens. Chromo.violaceum
Skingactine B2l P s i, Kbl i
Head cutting Enterobacter sakazakii
Kanife Filleting Enterobacter gergovae, Stahpylococcus hominis, Klebsiella pneumoniae
Skinning machine Klebsiella pneumoniae, E.coli. Aer.hydro./caviae
Floor Pseudomonas spp. Klebsiella spp., Aeromonas spp.
Dehydrator Providencia spp., Acinetobacter spp., Com. acidovorans
Ice machine Citrobacter freundii
Skinning worktable glove Micrococcus spp
Packing worktable Pseudomonas stutzeri
Hygroscopic paper/towel of fillet ND
Times of sampling 8 times each

*ND; not detected
**only Gram negative rods & Gram positive cocci detected

Table 2. Distribution of Bacteria in the working place after
HACCEP application

Sample name Bacterial distribution
] Head cutting  ND
CI;))I;E_) ;ng Filleting Alcaligenes faecalis
Skining machine Aer. hydro. lcatiae.
Head cutting  ND
Knife Filleting P, stutzeri
Skining machine ND
Floor P. stutzeri
Skining worktable glove ND
Packing worktable P. stutzeri
Dehydrator Com. testosteroni, Y. kristensenii,

Prov. alcalifacien

Hygroscopic paper/ towe of filelt ND
Ice machine ND

Times of sampling 8 times each

*ND; not detected
**only Gram negative rods & Gram positive cocci detected
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* Table 3. Bacterial distribution on the final food products

. Sample Distribution
Fish name T
No. Before HACCP system application After HACCP system application
Flat fish 12 Vibrio alginolyticus, Hafnia alvei, Staphylococcus spp. Klebsiella spp., Klebsiella pneumoniae
Sea bream 2 Stahpylococcu swarneri, Staphyl.ococcus Spp. Enterobacter aerogenes
Moraxella lacunata . Vibrio spp.
Mullet 12 ND Aeromonas sobria

* ND; not detected
**only Gram negative rods & Gram positive cocci detected

Table 4. Bacteria number on food-touching surfaces (CFU/100)

Surface Chopping board Knife Skinning Inside of Ab::.r(ti)em Absorbent Packaging
Number CIl’lIft?I(lig Filleting Skinning szggg Filleting Skinning machine dehydrator wra}lijr towel worktable

lst  3.5x10° 3.5x10* 89x10° 3.0x10° 120 ND ND  20x10° 40x10 1.0x10? ND
2nd  12x10° 57x10 3.0x10° ND 13x10° 40x10* ND ND ND ND 8.0x10?

Before M ND  20x10° 7.3x10° 12x10° ND ND 50 ND ND ND ND
4th ND 16x10° ND 60x10° 1.6x10° ND ND  7.6x10° ND ND ND

5th 14x10° 3.6x10° 99x10>° ND ND ND ND  5.9x10? ND ND ND

6th ND  L1x10° 1.5x10* ND 13x10° 23x10> ND  47x10° ND ND ND

Ilst  50x10 7.8x10° 1.5x10° ND ND 180 ND  3.1x10° ND ND ND

2nd ND 1.0x10 ND ND ND ND ND ND ND ND ND

3rd ND ND ND ND ND ND ND ND ND ND ND

4th ND 81x10>° ND ND ND ND ND ND ND ND ND

Afer D 1.8x10* 35x10> ND ND ND ND ND ND ND ND ND
6th ND 24x10> ND ND ND ND ND ND ND ND ND

7th  1.5x10° 33x10° ND ND ND ND ND ND ND ND ND

8th ND ND ND ND ND ND ND ND ND ND ND

9th ND ND ND ND ND ND ND ND ND ND ND

10th ND ND ND ND ND ND ND ND ND ND ND

Z0) -685  -2.132*% 2994%k 2387* -2850%* -1273 -1291 -2506%  -1.291 -1.291 -1.291
(493)  (033) (.003) (O17) (004  (203) (197)  (012) (197) (.197) (.197)

*p<.05, ¥*p<.01 ND; not detected. The baterial numbers are average values.
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Table 5. Coli form group number on food-touching surfaces

Chopping board Knife
Surface pPne Skinning  Inside of Al:.)so.rbent Absorbent Packaging
Head Filletine Skinni Filleting Skinnine machine dehydrator inside towel  worktable
Number cutting Hetng fing cutting reng g wrapper
Ist ND ND ND ND >10 >10 30 ND ND ND ND
2nd ND 18x10° ND ND ND ND ND ND ND ND ND
Before 3rd ND 63x10> ND 1000 810 ND ND 2.2x10° ND ND ND
4th ND 25x10° 12x10° ND ND ND ND 1.1x 107 ND ND ND
5th ND ND ND ND 190 ND ND 1.2x10° ND ND ND
6th ND ND 76x10° ND ND ND ND ND ND ND ND
1st ND 13x10> ND ND ND ND ND ND ND ND ND
2nd ND ND ND ND ND ND ND ND ND ND ND
3rd ND 9.0x10 ND ND ND ND ND 4200 ND ND ND
4th ND ND ND ND ND ND ND 220 ND ND ND
After 5th ND ND ND ND ND ND ND ND ND ND ND
’ 6th ND ND ND ND ND ND ND ND ND ND ND
7th ND ND ND ND ND ND ND ND ND ND ND
8th ND ND ND ND ND ND ND ND ND ND ND
9th ND ND ND ND ND ND ND ND ND ND ND
10th ND ND ND ND ND ND ND ND ND ND ND
Z0) 000 -1.583 -1.886 -1291 -1.886 .000 -1.291 -.990 .000 000 .000
P (1.000) (114 (059 (197) (059 (1.000)  (197) (:322) (1.000) (1.000) (1.000)
Nd; not detected. Unit; CFU/100. The baterial numbers are average values
Table 6. Air-born bacterial mean numbers in workplace
Place Outside packaging room Refrigerating room Freezing room
General Staphvl . True  General Staphvl . True General Staphvl . True
Method bacteria - PnYi0cocct fung  bacteria taphylococet fungi  bacteria taphylococet fungi
. 10 min. ND ND ND ND ND ND ND ND ND
Leaving alone -
30 min. 1 1 ND 1 1 ND ND ND ND
air sampler (10 min., 1000)) 21 10 ND ND ND ND ND ND ND
Place Head cuttingl room Filleting room Inside packaging room
General . True  General . True General . True
Method bacteria Staphylococci fungi  bacteria Staphylococel fungi bacteri Staphylococci fungi
. 10 min. ND ND ND ND ND ND ND ND ND
Leaving alone -
30 min. 4 ND ND 1 ND ND 1 1 ND
air sampler (10 min., 1000) 20 ND ND 21 ND ND 15 ND ND

ND; not detected. Unit: CFU. Bacterial number of sample: 8 each
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Table 7. Bacterial examination results of the final products
w Flafish Sea bream Mullet
Bact. exam

1st 1.7x10° 3.2¢10° 1.9x10°

Before 2nd 1.2x10° ND ND

3rd 8.7x10° ND ND
General Ist 8.7x10° 1.2x10° 1.3x10°
bacter 2nd 5.0x10° 5.0x10 5.0x107
acteria 5 4
After 3rd 5.0x10 5.0x10 1.1x10
4th ND 8.0x10 2.7x10*

5th 1.2x107 ND ND

Z(p) 1319.326***(,000) 2725.079***%( ,000) 23950.652**+*(.000)

1st ND ND ND

Before 2nd ND ND ND

3rd ND ND ND

Colll form st ND ND ND

group 2nd ND ND ND

After 3rd ND ND ND

4th ND ND ND

Sth ND ND ND

Before application ND
Food- R
poisoning bacteria* After application ND
No. of samplings each 8

*Food-poisoning bacteria: V. Parahaemolyticus, Salmonella spp.. L. momocytogenes.. S. aureus, Bacteria No.: monthly mean values

.
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Microbiological Evaluation of Fresh Raw-fish Manufacturers before and after HACCP System Establishment 81

Table 8. Bacterial examination results of water used in food-processing

Item General bact.(cfu/ml) coli form Yersinia E. coli
Sampling Before After Before After Before After Before After
Sea water at moorings 68 83 ND ND ND ND ND ND
underground water ND ND ND ND ND ND ND ND
water after washing fish 170 ND ND ND ND ND ND ND
ice 450 ND ND ND ND ND ND ND
sampling water 6 24 6 24 6 24 6 24

ND; not detected, Bacteria numbers are mean values.
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ity 273 F2ZE Ago] AEHA gttt

T G LE o8 B3l S5 AT 5
AEE AAA 18 9] LF=HA Fe d5E o
ot F71H o2 S Y7o Table 8ollA 9} Zro] YubAf
@ 100CFU/MmL, W +/3/ml, JA Yo} 5/3/250 ml
QA 71F Agslant. 28u AFE sieel Lkl
FE FAde PN HACCP A28 73] e
wR) oiy A wjuit} St ole HYdke Al

TEA w2t Adrt RS F9E F Al AF

WA BE BE AN DYt FYoIN 22
$ £2AE TYRE JuAe & ol LRASHT
o A3 AFAE A@srt FaEe 34 71En
3] sgkov} QIS BAb7 Wkeh. HACCPAIZHe]
&9 Fole Aol 953 Fot AL el Fuh

al

e O >
oo N e

Tpeix} bl|Ze] T AT ZAL Ha}
219 AlE A ARk v7ke Hyg HEOE Swab He
2 AFH5 S aureus B AAE AAISH A3 Table

AR 85 X8 ks 1 28 A "= A3 Table 10. Result of staphylococcus examination in workers'
H 0F A2 AE AR FEIPIZ g0z g Dasal cavities _
Zse) Aol H9HEE $3A4 A3 99 o8 S flem ___ aurety positve To ‘o)
2 9 g5 el B sl gl BT Sample No Before —— X
positive 4 3 0
jeixte] HRISIM MZHAL negative 5 s 27
A2 MFAAF A3= Table 99 2o} B A3 o No. of samples 29 29 29
Table 9. Microbiological evaluation on employees' personal things
Sample hand packaging glove  sanitary uniform  bottom of boots rubber glove
Test item Before  After Before  Afier Before After Before After Before  After
General bact(cfu/me) 32x10°  ND  45x10* ND 19000 ND 3.7x10° ND 3.1x10° ND
No. of colon bacilli (cfu/me) ND ND ND ND 780 ND ND ND ND ND
colon bacilli ND ND ND ND + ND + ND ND ND
V. Parahaemolyticus ND ND ND ND ND ND ND ND ND ND
Salmonella spp ND ND ND ND ND ND ND ND ND ND
Food- L. momocytogenes ND ND ND ND ND ND ND ND ND ND
poisoning
bacteria S. aureus + ND ND ND ND ND ND ND ND ND
Yersinia.spp ND ND ND ND ND ND ND ND ND ND
No. of positive samples 2 - - - / - / - - -
No. of samplings (29 persons) 4/ea. 4/ea. 4/ea. 4fea. 4/ea. 4/ea. 4/ea. 4/ea 4/ea. 4/ea.

Bacteria numbers are mean values per worker
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&3 g2 AEHA F3uh
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Fez T A=Y W 55, W 2A0 2 S4HHEA 1Y ol BuiH= SEiuSeMe el AEE A
25 YHo Moj32A AAEQ HAEE ATE THE F dE JFeE wHd AFojry. HACCP(Hazard
Analysis aid Critical Control Point; 98}l 225 F 8|7 )|EE AEAd) v)E 274S aedos drd 4 s
AAR, AEA FHT AYelch B dAFE UaR AASICEEE 543 AAGAE tidez AR
HACCP 24& /|dgk & o] AHEA|71 & HACCP A2dle] Ak =g sty gk 5o o wgow
A7 B3 AFE e uAE FAE AASE F 2 dataE SPSS 12.0 for windowZ A} 47 Mann-
whitney u tests ©|83td frolid HEE AAENTH AT AF Al Foloh M E 4Ts Fold &
o7} wrom 7+ A MR AEE YuES7} Thh FolE Age|Athp<.001). AFZAEY] A5E 7 A 23
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