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Abstract

The purpose of this study was to identify the sanitation management items of school foodservice suppliers that
require improvement, by assessing their sanitation practices with food commodities. Our field assessment was
performed using a total of 20 vendors supplying agricultural products, meat products, seafoods and processed
products; all were located in the Seoul and Gyeonggi areas. The assessment tool for sanitation management was
composed of 93 checklist items and was used to evaluate seven different categories; the facility and environment,
management of the facility and equipment, food materials management, process control, water management,
personal hygiene management, and laboratory instrument management. A score of two was given for “satisfactory”,
one for “fair”, and zero for "unsatisfactory”. The overall average supplier score was 1.7/2.0 (85.8%). The score of
the seafood vendors was highest at 1.9 (95.4%), while the lowest score of 1.3 (65.7%) occurred with the processed
product suppliers. Among the sanitation management categories, water management was scored at 2.0, while
inspection management was lowest at 1.4. The subcategories indicating needed improvements for the processed
product suppliers were raw materials, storage, transport and recall. For the agricultural product suppliers it was
preparation management. Furthermore, one item within the laboratory instrument management category was
unsatisfactory for both the agricultural and processed product suppliers. In conclusion, these results can be used to
develop sanitation management procedures for suppliers, as well as by administration agencies to evaluate and guide
those suppliers.
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T 1. Characteristics of food suppliers Mean(Range)

Ttem Agricultural- product Meat Seafood Processed food -~ Total
(N=5) (N=4) (N=6) (N=5) (N=20)
656.0 1,430.3 733.8 390.8
Ground (363~1,026) (343 ~3,848) (264~1,356) (249~704) 7331
o 494.4 627.0 2,575.8 372.6
Building 212~802) (50~1,792) (264~10,553) (204 ~350) 1,038.0
. 226.9 134.0 506.7 199.0
Facility area Production (80~377) (30~201) (42.5~982) (66~366) 2898
(m’) 234.0 102.3 124.0
Warehouse (198 ~270) (0~330) . (99~ 165) 104.1
. 50.8 36.8 58.0 16.8
Storage  Refrigerator (30~76) (5~92) (33~75) 13~ 18) 38.8
38.0 713 254.0 37.0
Freezer (10~66) (3~203) (66~514) 21~72) 115.0
33.6 275 30.5 9.6
Total employees (13~388) (7~48) ©~70) 7~13) 255
Employment . 162 14.5 105 52
(No.) Drivers Full-time (1~55) 2~135) (3~21) (4~6) 114
. 152 10 8.3 1.0
Part-time (5~33) (0~4) (0~50) ©0~2) 638
79.0 1083 192.4 36.0
Schools contracted (30~200) (30~ 198) (30~700) (30~41) 1074
) 35.0 8.0 278 415
B Cooperated business (10~ 60) @-13) (1-100) (20~80) 29.2
stamsess Certified cooperated 13 30 03 17.0 49
No. business 0~5) Q2~4) ©~1) (0~25) :
' Vehicles with temp. 10.6 8.0 155 74 108
control (3~23) (3~15) (3~70) 6~12) ’
Vehicles withont temp. 1.0 0.3 0.5 1.6 038
control ©~3) ©~1) ©~2) ©~3) :
Total sales 66.0 63.7 738 293 03
Sales (100 million won/yr.) 40~ 150) (15~130) (5~240) (22~34) o
Sales ratio of school 78.6 83.3 99.0 91.7 859
foodservice (%) (23~100) (60~ 100) (95~100) (52~90) :
Sanitation  HACCP 0 3 6 0 9
certification
(No.) Others 1 0 0 0 1
- 653 - S 4 Fz22 Heta) A A23A 2552007
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Table 2. Average scores of facility and environment category
: ‘ Ag;‘iéli14 - -
Item , tural Meat - Seafood
product = (N=4) .. (N=6)
N=5) ;
. Flood control 1.8 2.0 2.0
., Location . C. 2)
Environ- Separation from contamination sources 2.0(1) 2.003) 2.0(4) .
me‘nt.& Building  Separated building or facility for food stuffs only 2.0 20 1.8 20 1.8 0.747
building  Waste Outsifle waste control and maintenance of waste 12° S0P 20 1.8° 1.8 7167*
control container
Mean 1.7 2.0° 2.0° 1.9° 19 4.920%
Toilets for employees only 12 1.0 13 0.8 11 0.244
Rest room Water proof & maintenance of floor and wall 1.8 1.5 2.0 1.0 1.6 2.759
Hand washing facility 1.6 1.5 2.0 1.0 1.6 2.366
Ventilation 1.6 1.5 2.0 1.0 1.6 2.366
Waterproof, rigid material 2.0° 2.0° 20° 10° 18 10.000%
Door Tightness 1.4% 2.0° 2.0° 1.0° 1.6 3.692*
Maintenance 2.0° 1.8 2.0° 1.0° 1.7 6.691*
Wall Wet- & corrosion- resistant material 2.0 2.0 2.0 16 19 0.921
Maintenance 20 2.0 20 16 19 1.000
Floor Waterproof material & structure for easy to drain  1.6° 20° 2.0° 0.6° 1.6 14.556%*
Produc- Maintenance 1.4 2.0 20 1.6 1.8 1.636
tion i i ;
facility Celing EFS;IO}; ;;isa:;gf material & structure, prevention 2 0° 18" 208 10 17 6.691*
Maintenance 2.0° 1.8 2.0° Lo 1.7 6.691*
Lighting Proper.lux f?r Wo.rk 1.8 2.0 2.0 - 19 1.000
Protection with shields 1.2 2.0 2.0 - 1.7 2.667
Proper structure for drainage & reverse direction 16 18 20 ) 1.8 0.684
i of production
Drainage Odor removal and pest control 1.6 1.5 20 1.6 1.7 0.790
Maintenance 1.4 1.5 2.0 1.6 1.7 1.136
Wet- & corrosion- resistant material 12 20 2.0 1.0 1.6 2.515
Window  Closeness during work 1.2 2.0 2.0 1.0 1.6 2.515
Protective film to contain breakage 0.8* 2.0° 2.0° 1.0° 1.5 3.727*
Mean 16" 1.8" 2.0° L1° 1.6 8.635%
Flow qf Internal barriers separating manufacruring 1; 4 20 20 12 17 2267
production processes or management
operation  Proper flow of commodity and workers 1.8 1.5 1.8 - 1.7 0.388
Temp. & Control of temp. idity t en i r
| hmm%ity deterigiaﬁon p/humidity to prevent spoilage or 1.8 17 2.0 19 1.195
Enwfonf- Ventilation Ventilation of odor, toxic gas, steam, etc. 2.0 2.0 1.8 1.8 1.9 0.544
$§:‘h§g Maintenance 18 1.5 20 14 17 0914
area Pest Prevention of rodent and insect entrance 14 1.8 2.0 1.6 1.7 0.783
control Regular prevention of epidemics 2.0 18 20 1.6 1.9 0.810
‘Waste Proper treatment of trash, waste, waste water, etc. 1.8 1.8 2.0 2.0 19 0.772
o TAECMEN \ paintenance 1.8° 1.8 2.0° 10° 17 8243+
Cleaning  Proper schedule for cleaning 1.4% 1.8 20" 1.0° 1.6 4.051%
Mean 1.7 1.8 19 1.5% 1.8 3.472%
Total mean 1.7 1.8 2.0° 1.5° 1.8 8.227*

lJScore was given two for satisfactory, one for fair, and zero points for unsatisfactory.
Score means the average attained from the number of suppliers given in parenthesis.

™ Different subscript letters mean significant difference among groups by LSD multiple comparison range test at a=0.05.
* p<0.05, **p<0.01
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Table 3. Average scores of facility and equipment management category

Average score’

Subcategory - Ttem k ﬂal Meat Seafood Prc;czsdscd B
. product (N=4) (N=6) . °C (N  value
sesliin e
Material Waterproof, corrosion resistant, easy to clean 2.0 2.0 2.0 - 2.0 -
Cleaning & Construction Separable for cleaning, sanitary materials 200 13 20 - 18 13200*
ODflsnglci:;on Separate use Use of separate tools for each area and process 2.0 20 20 - 20 -
and Maintenance /repair Cleaning status, maintenance 1.8 1.8 2.0 - 1.9 0.710
equipment Cleaning & Guideline for cleaning & disinfection 1.2 1.8 20 - 1.7 1.928
Disinfection Periodical evaluation of sanitation effectiveness 04° .00 20° - 12 13.500*
Mean 16" 1.6 2.0 - 1.8  7.281*

Y Score was given two for satisfactory, one for fair, and zero points for unsatisfactory.
® Different subscript letters mean significant difference among groups by LSD multiple comparison range test at a=0.05.

* p<0.05

)

X EFZ IS A A|23E A55(2007)

- 656 -



o gul - % 7 7

=R FB3 Qv AEH FHAe) g

B9 AH 9 258 UFAd 455 U9 5 21

M@&8 AR GSUCDC 2000), AA 877 FWH 4 F =70 717 Bl 943 axted ¥A

2000elM 4T Age s AN 57 A %« FaAlol 1% - EUE B FxHoloF sHAlth

JqAE AEHE ¥ HZAL AXsu gonm,
e &

HPF -1E
O o &
X

GrE G949 T} o] ek AR
L2 Z(0h YS9 Lee SH 2001)

A B4 FE 45 712 % AN AR FHs 3 AR, 2D, $5 2 BEBe
A HHAA £Fo] o] FIAEE selol drh BN 0 AAL, R# 24 U wEBY Fo g 4

Eas
= YAE 45E 284 g °J°W oM A7t A= Table 40 AR

2 o}
ARG Bgol FUHOR GOHKFDA 2007b), FAb  GOH)OIAL, FAEATDI FAE1SHe]
Agol A A L Ao anel gfF Qo] we (15T FAEAIMA W o B2 ¥5F A
WA 23 B sbsgel BRL 2 4 AUtk 5 (pe0.0s).
3 #EYAE By 41 F 3UA7E $UF HACCP
AZGAZ A4 - A & PEEe) QAo AT 7h ARG B
9 A%el4 WERE wolth Res AUFY BN 4l TR ARG B AFE QW 144,

_Table 4. Ayerage scores of food materials management category

Average score”

Agricul-

 Bubcategory Tiem trl  Meat Seafood TN o
o product  (N=4)  (N-6) (B0 (N=20) vane
(N=5)
Inspection critetia L6 20° 20° 10 17 3.436%
Sampling & sample handling procedure 20 1.0° o° 0.4" 06  22.667%*
Recei- Receiving Sorting out defective materials 1.4 1.5 2.0 1.5 1.6 1.090
ving management Retum, d15posa¥ and storage procedure of 16 15 20 14 17 1136
defective materials
Compliance with FIFO rule - 2.0 1.8 1.8 19 0.367
Contractor management Safety management of suppliers 12 20737  1.8° 06 1.3 3.569*
Mean 1.6 1.5 1.6 11 14 2.373
Loading, cleaning and ventilation control 2.0 - 1.8 1.6 1.8 1.292
Storage room Temp. & humidity control 20 - 1.8 1.6 1.8 1.292
Proper capacity 2.0 - 1.8 1.6 1.8 1.292
Storage Drainage & use of waterproof materials 20 1.8* 20 1.0 1.7  0387*
Refrigerating/ Procedure to check temp. 2.0° 180 20 10 17 0387
freezing room Storage method, cleaning, maintenance & repair 2.0° .8 20" 1.0° 1.7 0.387*
Proper capacity 2.0 2.0° 2.0° 1.0° 1.7 5.000*
Separation management Separate storage of food and nonfood materials 20° 1.3° 2.0° 04° 1.5 12.152%*
Mean 2.0° 1.7 9" 1.2 17  5907*
Trans- Temp. control Temp. control of transport vehicles 2.0 1.8 2.0 2.0 20 1.422
port Contamination Cleaning of transport vehicles 2.0 2.0 2.0 2.0 2.0 -
control Separate transport of food and nonfood materials - - 2.0 - 2.0 -
Mean 2.0 1.9 2.0 2.0 2.0 1.422
Recall memem Procedures for returns 12 1.0 1.8 0.8 13 2.750
Total mean 1.7 15 1.8 13 1.6 3.396*

YScore was given two for satisfactory, one for fair, and zero points for unsatisfactory.
)Score means the average attained from the number of suppliers given in parenthesis.

* Different subscript letters mean significant difference among groups by LSD multiple comparison range test at a=0.03.
* p<0.05, **p<0.01
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Table 5. Average scores of process control category
k k Average score”
Subcategory Item Aﬂgﬂ Meat - ‘Seafood Pr?gc;)sdsed Total ~ torF
product (N=4) - (N=6) - (N=20) value
(N=5) =)
Water Water temp. control 0.4 - 2.0(1)” - 0.7 2.667
Washing method Washing time, cleanliness 1.0 - 2.0(1) - 1.2 0.600
Cutter maintenance 2.0 15 1.6 - 1.7 0.678
Cutting Prevention of foreign materials 0.4° 20" 1.6°5) - 1.3 5.549%
Temp. control at refrigeration, freezing and cutting 2.0(1) 2.0  0.6(5) - 13 5.359%
Preparation Defrosting Thawing temp. control 201y 20 1.3(4) - 1.7 1.364
Freezing Freezing temp. control 20(1) 20 2005 - 2.0 -
Peeling Disposal of foreign materials after peeling - - 2.0(4) - 2.0 -
Temp. control at peeling - - 2.0(4) - 2.0 -
Glazing Temp. control of glazing room and water - - 2.0(2) - 2.0 -
Mixing Temp. and time control - - 2.0(1) - 2.0 -
Mean 0.9 19" 16 - 14 10.714*
Heating & Steaming Steam temp. control - - 2.0(1) - 20 -
Handling Heating Temp. control of heated food - - 2.0(1) - 2.0 -
after Frying Quality control of frying oil - - 2.0(1) - 2.0 -
processing Cooling Cooling temp. control 1.0 - 2.0(1) - 1.2 -
Mean 1.0 - 2.0 - 12 0.600
Sanitation of packaging materials 1.2 200 20° - 1.7 16.000%*
. Packaging condition 1.8 20 20 - 2.0 1.000
. Packaging . . . a o o
Packaging/ Time and temp. control before packaging 1.2 200 20 - 1.7 16.000**
subdivision Storage temp. control after packaging 2.0 20 20 - 2.0 -
Subdivision No subdivision of not permitted food - - 2.0 20 20 -
Labeling Food labeling 1.8 20 13 - 1.7 3.375
Mean 1.6 2.0 1.9 2.0 19 7.746
Total mean 12 20 1.7° 2.0 17 8971

YScore was given two for satisfactory, one for fair, and zero points for unsatisfactory.
?Score means the average attained from the number of suppliers given in parenthesis.
* Different subscript letters mean significant difference among groups by LSD multiple comparison range test at a=0.05.

* p<0.05, **p<0.01
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Table 6. Average scores in water management category
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Facility &  Water tank Corrosion resistance and easy to clean - - 1.9 2.333
equipment Piping Pipe materials and prevention of contamination - 1.7(3) - 03 2.333
Mean - 1.7 - 1.9 2.333

Water quality Inspection Compliance with portable water quality standards 2.0 2.0 - 20 -
Total mean 2.0 1.8 - 2.0 1.467

YScore was given two for satisfactory, one for fair, and zero points for unsatisfactory.
?Score means the average attained from the number of suppliers given in parenthesis.

Table 7. Average scores in personal hygiene category

Agricul-

- Subcategory ; Item tural Meat - Seafood Prc;cozsdse
, | S s T e
Employee Health Medical examination 2.0 20 20 20 20 -
health Checking of health condition before work 1.8 2.0 2.0 2.0 2.0 1.000
Mean 1.9 2.0 2.0 2.0 2.0 1.000
Employee Uniform Wearing clf.:an uniform, shoes & hair net 2.0° 2.0° 2.0° 1.2° 1.8 16.000**
hygiene Hand washing Hand washing facility 2.0 1.5D 2.0 1.0b 1.7 2.705
Hand washing exercises 2.0° 1.0 2.0° 1.2 1.6 4.444*
Mean 2.0 1.5° 2.0° 1.1° 1.7 9.296*
Visitor control Visitor hygiene Visitor control 1.8 1.5 1.8 1.0 1.6 1.863
Education & Participation in Regular external training 2007 20 20 2.0 2.0 -
training training Recording of self education 2.0 2.0 2.0 20 2.0 -
Mean 2.0 2.0 2.0 2.0 1.6 -
Total mean 2.0° 1.8" 2.0° 1.5° 1.8 3.936*

YScore was given two for satisfactory, one for fair, and zero points for unsatisfactory.
¥Score means the average attained from the number of suppliers given in parenthesis.
“Different subscript letters mean significant difference among groups by LSD multiple comparison range test at a=0.05.

* p<0.05, **p<0.01
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Table 8. Average scores in laboratory instrument management category
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 Subcategory Item Agricul- Meat  Seafood Frocesssd Total
f tural product (N=4) (N=6) food (N=20) F value
L (N=5) (N=5)
Lab. Instrument  Proper test facility and instrament 2.0° 15" 2.0° 02" 1.5 15.649%*
managomen Calibraion  Ecuipment control and calibration of 04 LS 200 12 13 4267
Mean 1.2 1.5% 2.0° 0.7 1.4 5.609*

YScore was given two for satisfactory, one for fair, and zero points for unsatisfactory.
* Different subscript letters mean significant difference among groups by LSD multiple comparison range test at a=0.05.

* p<0.05, **p<0.01
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