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Abstract

Considering the increasing trends of the consumption of livestock products in Korea, proper hygienic management and
policies for ensuring their safety to protect public health and strengthen consumer confidence are demanded. It is particu-
larly important to manage the livestock distribution processes to provide safe meat and meat products. This study was con-
ducted to examine factors related to the hygiene management of livestock products and to check out the condition of
hygienic management in meat markets. To accomplish this, 156 meat markets divided into HACCP-certified and non certi-
fied and evaluated for five factors, which received the following scores: facility and equipment management (1.00/2.0
points, 50.0%), storage and transport management (1.93/2.0 points, 96.5%), work place management (0.76/2.0 points,
38.0%), personal hygiene management (0.75/2.0 points, 37.5%), and inspection management (0.22/2.0 points, 11.0%). The
results revealed that the scores of HACCP-certified meat markets were significantly higher than those of the non certified
markets (p<0.05, p<0.01, p<0.001). These findings suggest that meat markets that are not HACCP-certified must improve
hygienic management conditions and educate their employees to improve the safety of livestock products during distribu-
tion.
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Table 1. General characteristics of respondents (I)

Variables MeantSD
Total area (m?) 71.05+117.31
Refrigerator (m?) 16.76+34.28
Area Freezer (m?) 15.19+31.62
Workplace (m?) 25.51+39.83
Inspection room (m?) 0.28+1.55
Total Regular worker (No.) 1.76+2.37
employees  Non-regular worker (No.) 1.31£2.86
Business ~ Vendor (No.) 2.94+2.53
enterprise ~ Vendee (No.) 1.56+6.98
Total sale price (1,000 Won) 580,250+1,180,418
Operational period (year) 18.00+13.45
HACCP-operated period (month) 8.86+8.39

Table 2. General characteristics of respondents (1)

Variables Frequency Percentage

(n) (%)
Butchery 51 26.4
Guild of livestock industry 20 10.4
Sh: f
P 91 Wholesaler 117 60.6
vendors .
Retailer 1 0.5
Others 4 2.1
General customer 147 75.4
Restaurant 17 8.7
Sh f
ape 0,) Wholesaler 16 8.2
vendees .
Retailer 12 6.2
Institutional foodservice 3 1.5
Location of Seoul 133 85.3
market  Gyeonggi-do 23 14.7
Shape of Own 16 10.3
ownership Rent 140 89.7

YShape of vendors and vendees are multiple responses.
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Fig. 1. Average scores of actual conditions associated with hygienic management in meat markets.
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Table 3. Comparison of work place management domain in HACCP certified and non-certified meat markets

Mean+SD
Item Mean+SD HACCP HACCP  t-Value
certified  not-certified
Environment Location Separation from contamination sources 1.26+0.66"” 1.93+026  1.19+0.65  8.58***
& building Building Separation and sanitation of building or facility for food only 0.99+0.75  2.00+0.00  0.89+0.71 18.67***
Subtotal 1.13£0.19  1.97£0.05  1.04£021 15.21%**

Toilets for employees only and entrance of toilet far from
kitchen

Rest room Establishment of ventilator and insect net in bathroom 0.31+0.65 0.80+0.86 0.26+0.61 2.36*

0.34+0.67  1.07£0.96  026+0.58  3.18**

Establishment of hand wash stand in bathroom with warm
water, liquid soap and paper towels

Locker room Locker room for employees only 041+0.64  1.33+0.62  031x0.56  6.63***
Door Waterproof and rigid material 0.84+0.72  1.93+0.26  0.72+0.66  13.98***

0.35+0.63  1.00+0.23  0.28+0.55  2.94*

Waterproof material cleaned to prevent microbial contami-

Workplace ~ Wall 0.97+0.74  1.93+026  0.87+0.70  11.96***

nation
Facili
v Floor Waterproof material such as concrete that is well maintained ~ 1.13+0.70 1.60+0.51 1.08£0.70  2.82%**
Ceiling Basily cleanable material and structure and prevention g5, 76 1934026 0826071 1246+
against condensation and microorganisms
Lighting Proper level for work and protection with shields 0.53+0.76  1.93+0.26  0.38+0.63  18.21***
Drainage Structure for proper drainage and prevention of reverse flow  0.99+0.71 1.8740.35  0.89+0.68  9.01***
Waterproqf, corrosion resistant material and protective film 0.800.75 1874035  0.6940.69  10.94%%*
Window to contain breaks
Establishment of insect net 0.69+0.89  1.87+0.52  0.56+0.83 8.68%**
Subtotal 0.69£0.29  1.59+0.43  0.59+0.29  8.85%**
Compartment Compartment of clean and not clean zone in working area ~ 0.87+0.69  1.93£026  0.76+£0.92  13.87***
Ventilation  Establishment of ventilation system in working area 1.12+0.80  1.87+0.35 1.04+0.80  7.36%**
Establ{shmettlt of air curtain, insect nets or doors for pre- 0.400.69 16040.63  02840.56  8.57%%*
vention of insects and rodents
ol Pest control - [sterilization o of
Wor. place Regular interval sterilization for extermination of insects 0750059 1474050  0.67£054  5.40%%
Environment and rodents
:ﬁ:ﬁ MM Trash can and its cleanliness 0.87+0.79  1.93:026  0.75:0.74 12.96***
Cleani Cleaning equipment and cleaning outfits 0.97+0.74  1.87+0.35  0.88+0.71  9.07***
eanin;
¢ Proper schedule for cleaning 0.41+0.63 1.20+0.86  0.33+0.54  3.85%*
Subtotal 0.77£0.27  1.70£0.28  0.67+0.28  10.35%**
Total 0.76+0.30  1.66+0.37  0.66+0.30  17.62%***

DScore: 2 (excellent), 1 (normal), or 0 (poor) out of 2 points.
*p<0.05, ** p<0.01, ***p<0.001.
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Table 4. Comparison of facility and equipment management domain in HACCP certified and non-certified meat markets

Mean+SD
Item Mean+SD HACCP HACCP t-Value
certified not-certified
Waterproof, corrosion resistant and separate structure for cleaning 1.26£0.67"  2.00+0.00 1.18+£0.66  14.65%**
Facility Regular evaluation and proper maintenance of cleaning records 0.79+0.64 1.73+£0.46 0.70+£0.57  6.79***
and Cleanliness and sanitation of knives and knife rack 1.06+0.74 1.80+0.56 0.98+0.71  4.32%%*
equipment Cleanliness and sanitation of chopping board 1.12+0.61 1.53+£0.64 1.07£0.59  2.85**
management - — -
Cl:ggl;i?zzgggksgrltfﬁgz of cutter, blender and other machines 07620 67 1.60£0.51 0.6740.63  5.53%%*
Total 1.00+0.22 1.73+0.18 0.92+0.23  7.51%**

D Score: 2 (excellent), 1 (normal), or 0 (poor) out of 2 points.
*p<0.05, ** p<0.01, ***p<0.001.
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Table 5. Comparison of storage and transport management domain in HACCP certified and non-certified meat markets

Mean+SD
Item MeantSD HACCP HACCP t-Value
certified not-certified
Receiving Record of receiving 1.27+0.69”  1.93+0.26 1.20+0.69 8.310%**

Returning  Proper treatment and records of returned food 0.79+0.66 1.87+0.35 0.67+£0.58  11.57***
Cleanness and ventilation system in store room 1.14+0.63 1.87+0.35 1.06+0.60 5.08%**
Management and records of temperature and humidity in store room  0.88+0.73 1.80+0.56 1.79+0.66 5.70%**
Observation of first-in/first-out rule for food and materials 0.88+0.56 1.53+0.52 0.81+0.52 5.14%%%*
maifgriﬁfem Mﬁﬁiﬁ;ﬁf{ Zroncp)erature: reffigerated meat (-2~57C), frozen 081£0.75 187035  0.70:0.69  10.88%**
No storage in the basement or near walls 0.78+0.62 1.53+0.64 0.70+0.56 5.471%%*

Check packaging and expiration date of refrigerated and frozen food  1.21+0.64 1.67+0.62 1.16+0.63 2.96%*

Cleaning and sterilization of refrigerator and freezer 0.65+0.68 1.13+0.83 0.60+0.64 2.95%*
Total 0.93+0.22 1.69+0.23 0.86+0.34 9.16%**

DScore: 2 (excellent), 1 (normal), or 0 (poor) out of 2 points.
*p<0.05, ** p<0.01, ***p<0.001.
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Table 6. Comparison of personal hygiene management domain in HACCP certified and non-certified meat markets

Mean+SD
Item Mean=SD HACCP HACCP t-Value
certified  not-certified
Medical examination of workers 1.18£0.82"  1.93+0.26  1.10+0.81  8.73***
Health Checking of health condition before work 0.71+£0.56 1.33£0.72  0.65+0.50  3.59**
E;ZZE:] Wearing clean sanitary uniform, shoes, cap and gloves 0.81+£0.69 1.60+£0.63  0.73+£0.64  4.99***
management Hygiene Establishment of hand-wash stand in the entrance of the 0.5320.70 1.53£0.64 0432062  6.50%%*
workplace
Education Regular hygiene education and tests for employees 0.51+0.57 1.13£0.35  0.45+0.55  6.72%**
Total 0.75+0.27 1.51£0.25  0.67+£0.36  8.72%**
DScore: 2 (excellent), 1 (normal), or O (poor) out of 2 points.
*p<0.05, ** p<0.01, ***p<0.001.
Table 7. Comparison of inspection management domain in HACCP certified and non-certified meat markets
Mean+SD
Item Mean+SD HACCP HACCP t-Value
certified  not-certified
Prr(r)l;;?rrlti;?:sg;ions of facility and instruments, and regular 02310627  1.80£0.41 0.06£034  15.68%**
Inspection Record of inspection diary and regular education for inspectors ~ 0.22+0.60 1.87+0.35 0.04+£0.26  19.50%%**
management Manual for detailed inspection standardization 0.21£0.58 1.73£0.46  0.04+£0.26  14.06***
Total 0.22+0.01 1.80+£0.35  0.05£0.28  18.65%***
DScore: 2 (excellent), 1 (normal), or 0 (poor) out of 2 points.
*p<0.05, ** p<0.01, ***p<0.001.
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