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Microbial Risk Assessment of Processed Foods in Korea

Chang-Nam Kim' and Woo-Sup Roh
Korea Institute of Food Hygiene, Seoul 156-050, Korea

ABSTRACT — This study was undertaken to evaluate microbial risk degree of some processed
foods in Korea. In this study the data on the outbreak of foodborne diseases during recent 18
years (1976~1989, 1993~ 1996. 8) were analyzed. The most frequently isolated pathogens were
Salmonella (36.9%); followed Vibrio (22.0%), Staphylococcus (15.7%) and Escherichia coli (13.3%).
Outbreak rate of Staphylococcus, Vibrio, E. coli and Salmonella, was 33.0%, 23.5%, 17.5% and
17.1%, respectively. Overall risk degree of pathogens by fatality rate, outbreak rate and patho-
gen amount for foodborne outbreak was Clostridium, 5, Staphylococcus and Vibrio, 4, Sal-
monella and E. coli, 3. Based on foodborne pathogens, the risk degree of raw seafoods, raw eggs
and processed seafoods were 4, and those of raw meats, Doshiraks and milk products were 3.
Also, based on processing characteristics of foods, the risk degree of surimi-based imitation crab
was 3. Foods of the highest actual risk degree were raw seafoods and raw eggs (16); followed
raw meats (15), surimi-based imitation crab (12), Doshirak (9) and milk products (6).
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Table 2. Outbreak frequency of foodborne disease — re-
lated pathogens at foods in Korea
(Units: Outbreaks No. (%))

Foods Vibrio  Samonella E. coli Staphylococcus
Raw seafoods 28 (66.7) 5 (11.9) 5 (11.9) 4 (9.5)

Rice cakes - 2 (182) 2 (182) 7 (63.6)
Raw meats 9 (14.1) 39 (60.9) 10 (15.6) 6 (9.9)
Doshiraks 2 (105) 8 (42.1) 7 (36.8) 2 (10.5)
Vegetables - 1 (16.7) 2 (333) 3 (50.0)
Processed 1 (12.5) 3 (375) - 4 (50.0)
seafoods
Milk products -~ 2 (50.0) 2 (50.0)
Breads - - 3 (60.0) 2 (40.0)
Raw eggs ~ 1 (50.0) - 1 (50.0)

Table 1. Outbreak of foodborne disease by pathogens in Korea, 1976~ 1989 and 1993~ 1996

Pathogens No. of outbreaks (%) No. of patients (%) No. of deaths (%)  Fatality rate (%) Outbreak rate (%)
Salmonella 136 (36.9) 3,709 (21.1) 28 (62.2) 0.755 171
Staphylococcus 58 (15.7) 9,043 (51.4) 4 (89) 0.044 330
Clostridium 1 (0.3) 5 (0.0) 4 (8.9) 80.000 326
Vibrio 81 (22.0) 2,169 (12.3) 6 (13.3) 0.277 235
E. coli 49 (13.3) 1,736 (9.9) 0 (0.0) 0.000 17.5
Others 44 (11.9) 944 (5.4) 367 0.318 10.2

Total 369 (100.1) 17,606 (100.1) 45 (100.0) - -
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Table 3. Risk degree of pathogens by fatality rate, outbreak rate and pathogen amount for outbreak in Korea

Risk degrees 1 2 3 4 5
A. By Fatality rate Fatality rates 0% - 0.001~1% - >1%
Salmonella,
Pathogens E. coli - Staphylococcus - Clostridium
Vibrio
B. By outbreak rate Outbreak rates <1% 1~10% 11~20% 21~30% >30%
C. By pathogen(or toxin) Outbreak - >10° 10°~10° 10°~10* 10°~10°
amount for.out.break Staphylococcus, Vibrio, e
of food poisoning Pathogens - - E coli Salmonella Clostridium
Vibrio7} 4, Salmonellast E. coli7} 30|t} S-2juietol| A AFE Rl g Z4F AFe AdEE AFF €
Aldgol 9% AFE AT APEE YEH vlsEA Aol T AP AEFFAA L LANEE F3lo] 4
o}, gl of g AP e U E(Salmonellast Vibrio; 5, FFAA 2 AFE ] A8EE Tl o)F ¢él
E. coli; 4, Staphylococcus; 3)3} o} & ZA3g Bk o} AbZ3lgci(Table 5). SBICE E 33t A EES] 4
FW IIEAR S ARG BE AT FE AAT T AYEE 36302 VLYo 42 ¥

= Q27 YHEEE Clostridium 5, Vibrio®t Salmon-
ella= 4, 1283 E. coli®} Staphylococcust 308 H-73}
At

whebA] AP, WS D W EGel B $eiiele
HES gl hE ¢ AYEE Table 40149 2o,
Clostridiumo) 52 7} %=9kal Staphylococcus$} Vibrio
7} 4, Salmonella7} 3, E. coli7} 233t} o238t A= o
Ho]u} ICMSF(International Commision on Microbio-
logical Specification for Foods)e] Z el vlws] £ of,'®
Clostridium3} Vibrio 23ko1\} Salmonella, Staphyl-
ococcus, E. colix zpo]E mgr}, o]eidt Alol= A1A1E
Pgolut 4EE BAFH) 7 Yokt thas] WEe
2 FHEd

AISS |loIR0) ol 24HE AlFQ| I

Table 4. Overall risk degree of pathogens

Risk factors

Pathogens No. of Risk degree
FR"? OR? AQY factor
Salmonella (3 + 3 + 4)y/ 3 =333—-3
Staphylococcus (3 + S + 3)/ 3 =3.67—4
Clostridium (s + 5 + 5)/ 3 =5.00—5
Vibrio (3 + 4 + 4)/ 3 =3.67—4
E. coli (1 + 3 + 3)/ 3 =233—-2

DER; Fatality rate
2 OR; Outbreak rate
» AO; Pathogen amount for outbreak of food poisoning

A=t
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7] $13ked, SBICO| #U8< A%, 7+E#A, SBIC %
SBIC watztyel 7 x5 A¥=s @ & 5

Table 5. Risk degree of foods based on pathogens

Foods Risk degrees

Salmonella; 3x37.5%/100=1.13
Staphylococcus; 4x50.0%/100=2.00
Processed seafoods  yjp,p; 4x12.5%/100=0.50

Total=3.63—4
Raw seafoods 365 — 4
Rice cakes 345 — 3
Raw meats 3.08— 3
Doshiraks 284 — 3
Vegetables 317 — 3
Milk products 300 — 3
Breads 2.80 — 3
Raw eggs 350 — 4

* Risk degree of food based on pathogens =X (Risk degree of
each pathogens X Outbreak frequency of pathogens at its food)
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A. Case classification

J—

x A 1
t Safety of foods ——-—*—‘

Quality of foods ——

(No spoilage) (Spoilage)
1 2 3 4 5
[ Case 1 2 ) 3 4 5
1
6 B 8 o 10
2 Milk products
11 12 13 14 15

B 3 Doshiraks Surimi-based

i imitation crab

T 17 18 19 20

{1 Raw seafoods

e Raw_eggs

: 21 22 23 24 25

!5 Raw meats

] - —— e

A . Risk degree of foods based on microorganisms
B : Risk degree of foods based on its processing characteristics
B. Actual nisk degree
Low « Risk degrec High
1 5 6 910 12 15 16 20 sl
- - \ —y . s
| | [ i
Milk products Surimi-based Raw seafoods
imitation crab Raw eggs
Doshiraks Raw meats

Fig. 1. Case classification and actual risk degree of foods
containing surimi-based imitation crab.

Table 6. Risk degree of surimi - based imitation crab based on processing characteristics

Risk degrees

Class Risk factors
1 2 3 4 5
pH <3.7 3.7~45 45~53 53~65 >6.5
Surimi Aw <0.87 0.88~0.91 0.92~0.95 0.96~0.97 >0.98
Storage temp. (°C) <0 0~5 5~10 10~25 >25
Heating temp. (°C) >100 110~100 100~80 80~65 <65
Processing Frequer?cy Of, manua! No or Little Medium - Many
processing after heating
Heating step After packing - - Before packing
pH <3.7 3.7~45 45~53 53~6.5 >6.5
Surimi- based <0.87 0.88~091  092~095  0.96~0.97 >0.98
imitation crab
Packing type* VP, CAP SP - NP
Storage Storage temp. (°C) <0 0~5 5~10 10~25 >25
Surimi” Processing” SBIC” Storage®
Risk degree of Risk degree
surimi — based 333 + 1.67 + 3.00 + 3.00
imitation crab = 275—3
4

"Risk degree of surimi=(pH+Aw+Storage temp.)/3=(5+4+1)/3=3.33

“Risk degree of processing=(Heating temp.+Frequency of manual processing+Heating step)/3=(3+1+1)/3=1.67

" Risk degree of SBIC= (pH+Aw+Packing type)/3=(5+3+1)/3=3.00
“Risk degree of storage=(Storage temp.)/1=3/1=3.00

* VP; Vacuum packing, CAP; Controlled atmosphere packing, SP; Simple packing, NP; No packing
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