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ABSTRACT - In this study, we configured a system which ranks hazardous chemicals to determine their manage-
ment priorities based on experts' opinions and the existing CRS (chemical ranking and scoring). Aggregate exposure
of food, health functional food, oriental/herbal medicine and cosmetics have been taken into account to determine
management priority. In this study, 25 hazardous chemicals were selected, such as cadmium, lead, mercury, and
arsenic, etc. These 25 materials were ranked according to their 1) risk (exposure or hazard) indexes, 2) exposure
source-based weight, and 3) public interests, which were also formed based on the existing priority ranking system.
Cadmium was scored the highest (178.5) and bisphenol A the lowest (56.8). Ten materials -- cadmium, lead, mercury,
arsenic, tar, acrylamide, benzopyrene, aluminium, benzene, and PAHs -- scored higher than 100. Eight materials --
aflatoxin, manganese, phthalate, chromium, nitrate/nitrite, ethylcarbamate, formaldehyde, and copper -- recorded
scores in the range from 70 to 100. Also evaluated as potential risks were 7 materials; sulfur dioxide, ochratoxin, diox-
ins, PCBs, fumonisin, methyl mercury, and bisphenol A, and these materials were scored above 50. Then we com-
pared risk index and correlation coefficient of total scores to confirm the validity of the total scores; we analyzed
correlation coefficient of parameter and indicator. We discovered that the total score and weight, which has incorpo-
rated public interests, were high and statistically significant. In conclusion, the result of this study contributes to
strengthening risk assessment and risk management of hazardous chemicals.
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Table 1. Score by the degree of public interest

Table 2. Score for risk index

Score value Risk Index Score value
10< 5 Acrylamide 0.7 50
11~20 10 Arsenic 0.04~0.12 50
Domestic issues 21~30 15 Aflatoxin 0.015 25
31~40 20 Aluminium 0.47 50
41 > 25 Benzene 0.11~0.31 50
area : 1 6.25 Bisphenol A 0.0018~0.0004 25
) area : 2 12.50 Cadmium 0.17~0.49 50
Regulation areas” area - 3 18.75 Chromium 0.001~0.004 25
area ' 4 25.00 Copper 0.0002~0.0016 25
YKorean Food Code and Korea Food Additives Code, Health Func- Dioxins 0.02~0.06 25
tional Food Code, Korean Pharmacopoeia, Cosmetic consulting. . Formaldehyde 0.0058 25
HI Fumonisin 0~0.017 25
Lead 0.06~0.24 50
24 (@A 43 e A 4w, AU (B AW Mercury 0.067~0.13 50
Aot eAE 7% Sae] 271 2 Hw), oA Al (@ Methyl mercury 0.09 25
Aol BAZ Q1% Ay Mwyd HE Brte Bad 3 Manganesed its 02 50
= A8etel 2 AmE T 25H0R Flste] Erlsk. Nitite/Nitrate 0.12 50
a3 $AES] AARE s FrF ui Al = Ochratoxin 0.00284 25
A5E = Q%—i}(m]sgng data)7]' ZA3HA Heuw o)y PCBs 0.02~0.06 25
3 7Aoo Park 93 7bo] HAZS 0HOE A & Phthalates 1.12x107® 25
kU .?4?_5]' ;E]_/':E-é_ Hﬂ;gz—)_]_oq 9]%/(6] (false negative)oé 63:% HH Sulfur dioxide 0.05 25
PEEES Tar 0.0004~0.16 50
Benzo(a)pyrene 2.48 x 10°~8.91 x 10° 50
MOE" Ethyl carbamate 2.0 x 10 50
=R B o PAHs 2.5 % 10° 50
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Table 3. Weighted index by exposure sources

Exposure sources’

Weighted index

Exposure sources”

Weighted index

Acrylamide F,H, C
Arsenic F,H,M, C
Aflatoxin F,H LM
Aluminium F,H LM
Benzene F,H, C
Benzo(a)pyrene F,H, M
Bisphenol A F,H
Cadmium F,H,M, C
Chromium F,H, C
Copper F,H, M
Dioxins F,H
Ethyl carbamate F,H
Formaldehyde F,H, C

1.5
2.0
1.5
1.5

1.5

1.5
1.0
2.0
1.5
1.5
1.0
1.0
1.5

Fumonisin
Lead

Mercury
Methyl mercury
Manganese& its
compounds
Nitrite/Nitrate
Ochratoxin
PAHs

PCBs
Phthalates
Sulfur dioxide
Tar

F,M

F,H,M,C

F,H,M, C
F,H

FH

FH
FH
F,H,M
FH
FH M, C
F,M
FHC

1.0
2.0
2.0
1.0

1.0

1.0
1.0
1.5
1.0
2.0
1.0
1.5

UF; food, H; health functional food, M; oriental/herbal medicine, C; cosmetic.

Table 4. Score in terms of public interest

R&D of KFDA Domestic issues ~ Regulation areas Hazard perception level Score value
Acrylamide 5 5 25 16.0 51.00
Aflatoxin 10 5 18.75 17.5 51.25
Aluminium 5 5 12.5 13.5 36.00
Arsenic 10 10 25 18.0 63.00
Benzene 5 5 6.25 18.0 34.25
Benzo(a)pyrene 10 10 12.5 17.0 49.50
Bisphenol A 5 5 6.25 15.5 31.75
Cadmium 10 25 25 18.5 78.50
Chromium 5 5 18.75 17.0 45.75
Copper 5 5 18.75 12.5 41.25
Dioxins 5 5 12.5 18.5 41.00
Ethyl carbamate 5 5 6.25 15.0 31.25
Formaldehyde 5 5 12.5 16.5 39.00
Fumonisin 5 5 12.5 15.5 38.00
Lead 10 25 25 17.0 77.00
Manganese& its compounds 5 5 12.5 15.5 38.00
Mercury 10 15 25 17.5 67.50
Methyl mercury 5 6.25 17.5 33.75
Nitrite/Nitrate 5 6.25 16.0 32.25
Ochratoxin 10 5 12.5 15.5 43.00
PAHs 5 6.25 17.0 33.25
PCBs 5 12.5 18.0 40.50
Phthalates 5 12.5 15.0 37.50
Sulfur dioxide 10 12.5 16.0 43.50
Tar 20 10 18.75 15.0 63.75
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Table 5. The result of ranking and scoring system for determining
management priority of hazardous chemicals

Total Score

Cadmium 178.5
Lead 177.0
Mercury 167.5
Arsenic 163.0
Tar 138.8
Acrylamide 126.0
Benzo(a)pyrene 124.5
Aluminium 111.0
Benzene 109.3
PAHs 108.3
Aflatoxin 88.8
Manganese & its compounds 88.0
Phthalates 87.5
Chromium 83.3
Nitrite/Nitrate 82.3
Ethyl carbamate 81.3
Formaldehyde 76.5
Copper 78.8
Sulfur dioxide 68.5
Ochratoxin 68.0
Dioxins 66.0
PCBs 65.5
Fumonisin 63.0
Methyl mercury 58.8
Bisphenol A 56.8

phthalate, bispehnol A, cadmium, chromium, copper, dietyl-
hexylphthalate, lead, manganese, mercury, 2,3,7,8,-TCDD)
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hazsinterested 2| SE. ¥2: A= I 2EX, B = O EX, S. haz_exposinterested 2| EE. E2: A= IH Z&X, B - 0N B&X, 5.
haz haz_expo
50+ AAMAA A Ad MA Ah 100.0 oA Ah
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7.0 AAA AA A

50.0 Ab B

37.5 A A A A

25 A A B ABA A A A
! 25.0 A A A B A
30 40 50 60 0 80

interested

30 40 50 60 70 80
interested

L. (B) Risk index x Exposure-based weight
(A) Risk index : Total score
: Total score

Fig. 1. Scatter plot between total score and (A) risk index and (B) risk index x exposure-based weight in chemical ranking and scoring

System.
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