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ABSTRACT

Purpose: The purpose of this study was to assess hygiene status of meals for poorly—fed children through microbiolo-
gical quality. Methods: Meals were provided by two social enterprises, one franchise, and one convenience store. There
were a total of six meal samples; two samples (social enterprise meal 1; SEM 1, social enterprise meal 2; SEM 2) from two
social enterprises, respectively, two samples (franchise meal 1; FM 1, franchise meal 2; FM 2) from one franchise, and two
samples (convenience store meal 1; CSM 1, convenience store meal 2; CSM 2) from one convenience store, Microbiologi-
cal analysis and assessment were performed by Korean food standards codex (KFSC). Results: General bacteria and
E. coli in SEM 1 were detected, but the levels were not over KFSC, and Coliform less than 9.2 X 10 CFU/g was also de-
tected in seasoned bean sprouts of SEM 1. General bacteria was detected at 1.6 x 10° CFU/g in cabbage kimchi of SEM
2. Coliform was detected in cabbage kimchi, squid cutlet, stir—fried pork, and fried chicken of FM1 and 2, but the levels
were not over KFSC. In addition, S, aureus was detected in cabbage kimehi and seasoned dried white radish of FM 1 and
2 (9.8 x 10° CFU/g, 9.4 x 10° CFU/g respectively), thus was over KFSC. B, cereus was detected in stir—fried pork and
fried chicken (1.2 x 10° CFU/g, 1.5 X 10° CFU/g respectively) of FM 1 and 2, thus was over KFSC. Finally, S. aureus was
detected in stir—fried dried squid, seasoned spicy chicken, and stir—fried kimchi of CSM 1 and 2, and was over KFSC too
(95 x 10" CFU/g, 2.4 x 10° CFU/g, 1.3 x 10° CFU/g respectively). Conclusion: Results of this study suggest that systemic
management of hygiene is necessary to safely providing meals to poorly—fed children.,
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Table 1. Composition and price of meals

Company”

Menu

Price (won)

Main menu

Steamed rice

Non-heating process

SEM 1 .
Side menu

Sliced radish kimchi
Rice cake with honey

Grape beverage

Heating process

- 4,500
Stir-fried pork

Pork cutlet
Seasoned bean sprouts

Main menu

Steamed rice

SEM 2 Non-heating process

Side menu

Black-bean-sauce
Sweet pumpkin salad
Cabbage kimchis 4,000

Tomato ketchup

Heating process

Pork cutlet

Main menu

Steamed rice

Non-heating process

Side menu

Shredded white radish
Cabbage kimchi

. . 3,900
Pickled radish

Heating process

Fried chicken

Main menu

Steamed rice

Non-heating process

FM 2 .
Side menu

Cabbage kimchi

Seasoned dried white radish
Pickled garlic

Roasted laver

Heating process

- 3,700
Squid cutlet

Pork cutlet
Stir-fried pork
Spaghetti

Main menu

Steamed rice

Non-heating process

Pickled radish

CSM 1 .
Side menu .
Heating process

Seasoned spicy & soy sauce chicken
Stir-fried kimchi

3,300
Potato salad

Macaroni salad

Main menu

Steamed rice

Non-heating process
CSM 2 op

Pickled radish

Side menu Heating process

Steamed pork rib
Stir-fried dried squid

2,880

1) SEM 1: Social enterprise’'s meal 1, SEM 2: Social enterprise’'s meal 2, FM 1: Franchise's meal 1, FM 2: Franchise's meal 2, CSM 1:

Convenience store’'s meal 1, CSM 2: Convenience store’s meal 2
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E. coli 35 24, 48 Blue with gas drop =
Coliform 35 24, 48 Red with gas drop -
General bacteria 35 24, 48 Red < 100,000 CFU/g"
V. parahaemolyticus 35 18—24 Green -
Salmonella spp. 42 24 Black -
S. aureus 35 16 Yellow around colony < 100 CFU/g
B. cereus 30 24 Circle with turbid pink < 1,000 CFU/g
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Table 3. Microbiological evaluation of meals

General bacteria and indicator Food poisoning
c N M bacteria of contamination bacteria
ompany enu (CFU/g?) (CFU/Q)

Coliform® General bacteria  S. aureus  B. cereus

Steamed rice ND* ND ND ND

. Stir-fried pork ND 2.1 x10 ND ND

Heating process

SEM 1 Pork cutlet ND ND ND ND

Seasoned bean sprouts < 9.2x 10 2.6x10° ND <9.2

Non-heating process  Sliced radish kimchi ND 5.4x10* ND ND

. Steamed rice ND ND ND ND

Heating process

Pork cutlet ND ND ND ND

SEM 2 Cabbage kimchi ND 1.6 % 10% 4.8x10 ND

Non-heating process  Black-bean-sauce ND ND ND ND

Sweet pumpkin salad < 1.2x10% 6.6 x10* ND ND

Pork cutlet ND ND ND ND

Squid cutlet 1.4x 10" 3.9%x10 ND ND

Heating process Steamed rice ND ND ND ND
EM 1.2 Stir-fried pork 1.4 x 10" 4.1 x10* ND 1.2x10%
' Fried chicken 6x10% 6.2 x10% ND 1.5x10%

Cabbage kimchi < 4x10" 6.6 x10° 9.8 % 10% ND

Non-heating process  Seasoned dried white radish ND 7.0 x 10" 9.4 x 10%* ND

Seasoned spicy white radish ND 1.2x10° ND ND

Steamed rice ND ND ND ND

Steamed pork rib ND 9.6 x 107 ND ND

Heating process Stir-fried dried squid ND 6.6 x10* 9.5x 10% ND

CsM1 2 Seasoned spicy chicken ND 1.1x10° 2.4 x 10% ND

' Stir-fried kimchi ND 8.6 x10° 1.3x10% ND

Soybean sauce chicken ND ND ND ND

Non-heating process  Macaroni salad ND ND ND ND

Potato salad ND ND ND ND

1) SEM 1: Social enterprise's meal 1, SEM 2: Social enterprise’'s meal 2, FM 1, 2: Franchise's meal 1 and Franchise's meal 2, CSM 1, 2:
Convenience store's meal 1 and Convenience store's meal 2 2) Unit: CFU/g (colony forming unit/g)  3) Inspection standards: E.
coli: negative, coliform: negative, general bacteria, < 100,000 CFU/g, S. aureus: < 100 CFU/g, B. cereus. < 1,000 CFU/g 4) ND:
not detected 5) *: Food standard violation
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