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ABSTRACT - Risk ranking must be determined for various hazards/food combinations to conduct microbial risk
management effectively. Risk Ranger is a simple, easy-to-use calculation tool developed in Microsoft Excel and
designed to rank the risk (low, medium, and high) for semi-quantitative microbial risk assessment. The user is required
to answer 11 questions in Risk Ranger related to 1) severity of the hazard, 2) likelihood of a disease-causing dose of
the hazard being present in the meal, and 3) the probability of exposure to the hazard in a defined time. This study
determined the risk ranking for twenty three combinations of foodborne pathogens/potentially hazardous foods
(PHFs) using a Risk Ranger. In this study, pathogenic E. coli in fresh cut produce salad was scored as 79, which was
the highest rank among the 23 combinations of the foodborne pathogens and PHFs. On the other hand, zero risk was
obtained with V. parahaemolyticus in sushi, Salmonella in meat products and E. coli O157:H7 in hamburger patties.
Although Risk Ranger is very simple method to rate the risk of foodborne pathogens and PHFs combination, the accu-
racy of result was mainly affected by the availability and accuracy of data in the literature. According to the result of
literature review, the data are needed for contamination rate of raw materials, consumption amount/frequency of
PHFs, and the effect of processing on pathogen. Risk ranking must be continuously revalidated with new data.
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Table 1. Annual data of foodborne outbreaks caused by foodborne pathogens in Korea

. . 2007 2008 2009 2010
Microorganism - - P -
Cases Patient Cases Patient Cases Patient Cases Patient
Salmonella spp. 42 1,497 22 387 17 477 26 685
S. aureus 38 843 15 556 12 864 20 382
Vibrio spp. 33 634 24 329 12 106 19 237
B. cereus 1 50 14 376 0 0 15 392
C. perfringens 4 81 6 434 4 500 5 171
C. jejuni 7 449 6 73 7 405 14 363
E. coli 62 1,945 36 1,278 37 1,671 29 1,896
Norovirus 97 2,345 69 2,105 32 568 31 2,019
Not Detected 221 1,788 157 1,839 100 1,255 102 1,064
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Table 2. Risk Ranger question and answer

Question

Answer

1. Hazard Severity

A. SUSCEPTIBILITY
AND SEVERITY 2. How susceptible is the

population of interest ?

3. Frequency of Consumption

4. Proportion of Population
B. PROBABILITY OF Consuming the Product

EXPOSURE TO FOOD

5. Size of Consuming
Population

6. Probablity of Contamina-
tion of Raw Product per
Serving

7. Effect of Processing

8. Is there potential for recon-

tamination after processing?
C. PROBABILITY OF
FOOD CONTAINING AN
INFECTIOUS DOSE 9. How effective is the post-

processing control system?

10. What increase in the post-
procssing contamination level
would cause infection or
intoxication to the average
consumer?

11. Effect of preparation
before eating

SEVERE hazard - causes death to most victims
MODERATE hazard - requires medical

MILD hazard - sometimes requires medical
MINOR hazard - patient rarely seeks medical
GENERAL - all members of the population
SLIGHT - infants, aged

VERY - neonates, very young, diabetes, cancer, alcoholic etc
EXTREME - AIDS, transplants recipents etc
daily

weekly

monthly

a few times per year

OTHER

all (100%)

most (75%)

some (25%)

very few (5%)

Australia

New South Wales

Northern Territory

South Australia

OTHER (Korea : 50,000,000)

Rare (1 in a 1000)

Infrequent (1 per cent)

Sometimes (10 per cent)

Common (50 per cent)

All (100 per cent)

OTHER

The process RELIABLY ELIMINATES hazards
The process USUALLY (99% of cases) ELIMINATES
The process SLIGHTLY (50% of cases) REDUCES
The process has NO EFFECT

The process INCREASES (10 x)

The process GREATLY INCREASES (1000 x)
OTHER

NO

YES - minor (1% frequency)

YES - major (50% frequency)

OTHER

WELL CONTROLLED - reliable, effective systems in place (no increase

in pathogens)

CONTROLLED - mostly reliable systems in place (3 - fold increase)
NOT CONTROLLED - no systems, untrained staff (10 - fold increase)

GROSS ABUSE OCCURS - (e.g.1000-fold increase)
NOT RELEVANT - level of risk agent does not change
None

Slight (10 fold increase)

Moderate (100-fold increase)

Significant (10,000-fold increase)

OTHER

Meal Preparation RELIABLY ELIMINATES hazards
Meal Preparation USUALLY ELIMINATES (99%) hazards
Meal Preparation SLIGHTLY REDUCES (50%) hazards
Meal Preparation has NO EFFECT on the Hazards
OTHER




Table 3. Risk Ranger summary for foodborne pathogens in potentially hazardous foods in Korea

Risk Ranger question E. coli/ Salad E. coli / Hamburger patties ~ B. cereus / Kimbab C. jejuni / Poultry S. aureus / Kimbab

1. Hazard severity moderate moderate minor minor minor

2. Population susceptibility general general general general general

3. Frequency of consumption weekly monthly weekly weekly weekly

4. Proportion consuming (%) 75% 75% 100% 75% 100%

5. Total population 50,000,000 50,000,000 50,000,000 50,000,000 50,000,000

6. Proportion of raw product contaminated (%) 18.5% 8.6% 10.65% 45% 48.36%

7. Effect of processing on hazard 60% reduce (usfz?l(l)/; zidmu?sate) 50% reduce increase 50% reduce

8. Post processing contamination rate (%) 32% 50% 9.49% 53.3% 14.88%

9. Post processing control

well controlled

well controlled

well controlled

gross abuse occurs

well controlled

well controlled

gross abuse occurs

10. Increase required to cause infection/intoxi-
cation (per100 g)

550 — 10° (1.8)

10* = 10° (none)

18 x 10° — 10° (55.55)

107 — 5 x 10* (none)

28x10° — 10° (357.14)

11. Effects of preparation before eating on
hazard

no effect

99% eliminate

50% reduce

no effect

99% eliminate

50% reduce

no effect

Risk ranking"

79

99% eliminate : 66
50% reduce : 76

well controlled : 57
room temperature : 72

99% eliminate : 64

50% reduce : 72

well controlled : 54

room temperature : 71

DRisk ranking range: low < 25, medium 26-40, high > 40.
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Table 3. (continued) Risk Ranger summary for foodborne pathogens in potentially hazardous foods in Korea

B. cereus / Norovirus / S. aureus / B. cereus / Fermented
Risk Ranger question . . Underground water for _y S. aureus / RTE foods ’
Saengsik-Sunsik product Dried fishery product soybean product
food manufacture

1. Hazard severity minor mild minor minor minor
2. Population susceptibility general general general general general
3. Frequency of consumption daily daily monthly weekly daily
4. Proportion consuming (%) 25% 4.1% 75% 75% 75%
5. Total population 50,000,000 50,000,000 50,000,000 50,000,000 50,000,000
6. P.ropomon of raw product con- 32% 22% 50% 50% 32 8%
taminated (%)

99% eliminate no effect
7. Effect of processing on hazard increase 99% eliminate 50% reduce

50% reduce increase

. - - o

8. Post processing contamination 29.6% o 33.8% 6% Doenjang 33%

rate (%)

Kochujang 95.7%

9. Post processing control

well controlled

well controlled

gross abuse occurs

not controlled

gross abuse occurs

well controlled

gross abuse occurs

controlled

10. Increase required to cause infec-

Doenjang 10° — 10* (10%)

4 8 4 8 8 4 8
tion/intoxication (per100 g) 10* > 10° (10%) none 54 x10° > 10°(0.185) 6x 10" — 10° (1667) Kochujang 10° = 10° (103)
: _ 50% reduce
.1 - EffiCts Og preparation before eat no effect no effect no effect no effect
ing on hazar no effect
well controlled : 55 Doenjang : 62
99% eliminate no effect
Risk ranking" well controlled : 54 not controlled : 60 68 well controlled : 50 Kochujang : 62
room temperature : 71 well controlled : 64 room temperature : 67 Doenjang : 67
50% reduce increase

not controlled : 70

Kochujang : 67

DRisk ranking range: low < 25, medium 26-40, high > 40.
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