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ABSTRACT

Background: Fish and fishery products (FFPs) unintentionally contaminated with various environmental
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pollutants are major exposure pathways for humans. To protect human health from the consumption of

contaminated FFPs, it is essential to develop a systematic tool for evaluating exposure and risks.

Objectives: To regularly, accurately, and quickly evaluate adverse health outcomes due to FFPs contamination,

we developed an automated dietary exposure and risk assessment system called HERA (the Human
Exposure and Risk Assessment system for chemicals in FFPs). The aim of this study was to develop an overall
architecture design and demonstrate the major features of the HERA system.

Methods: For the HERA system, the architecture framework consisted of multi-layer stacks from
infrastructure to fish exposure and risk assessment layers. To compile different contamination levels and
types of seafood consumption datasets, the data models were designed for the classification codes of FFP
items, contaminants, and health-based guidance values (HBGVs). A systematic data pipeline for summarizing
exposure factors was constructed through down-scaling and preprocessing the 24-hour dietary recalls raw
dataset from the Korea National Health and Nutrition Examination Survey (KNAHES).

Results: According to the designed data models for the classification codes, we standardized 167 seafood items

Highlights:

- An automated exposure assessment
system of chemicals in fish and fishery
products was developed.

- A systematic data-pipeline mechanism
was applied for summarizing exposure
factors.

- The system can support the risk manage-
ment decision based on a nation-wide

risk assessment.

and 2,741 contaminants. Subsequently, we implemented two major functional workflows: 1) preparation and

2) main process. The HERA system was developed to enable risk assessors to accumulate the concentration
databases sustainably and estimate exposure levels for several populations linked to seafood consumption
data in KNAHES in a user-friendly manner and in a local PC environment.

Conclusions: The HERA system will support policy-makers in making risk management decisions based on

a nation-wide risk assessment for FFPs.

Key words: Dietary exposure, environmental contaminants, fish and fishery products, local system, risk

assessment
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Fig. 1. The multi-layered system architecture for the implemented system
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Table 1. Specification for development environments used at infra and data access layer

No Environment Specification Manufacturer Version
1 Language C# Microsoft 5.0
2 Framework NET Framework Microsoft 4.5
3 Operating System (OS) Windows Microsoft Windows 7 SP1 or Later
4 UI Components DevExpress Developer Express 16.1.7
5 RDBMS SQLite SQLite Consortium 1.0.103
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Table 2. Columns and their definition for major standardized entities

Entity name No Column name Description (maxli)::s;lylle): igth)
Fish and fishery 1 FFPS_CD Item code for FFPs Text (12)
products (FFPs) 2 FFPS_NM Ttem name for FEPs Text (255)
3 CLS_CD Classification code for FFPs Text (10)
4 CLS_NM1 1st classification name for FFPs Text (150)
5 CLS_NM2 2nd classification name for FFPs Text (150)
6 CLS_NM3 3rd classification name for FFPs Text (150)
7 CLS_NM4 4th classification name for FFPs Text (150)
8 CLS_NM5 5th classification name for FFPs Text (150)
9 RMK Remarks Text (255)
Hazardous chemical 1 CHEM_CD Chemical code for HC Text (6)
(HO) 2 CHEM_CLS_CD Chemical classification code for HC Text (1)
3 CHEM_NM_KOR Korean HC name Text (255)
4 CHEM_NM_ENG English HC name Text (255)
5 CHEM_NM_ABBR Abbreviation for HC Text (50)
6 CAS_NO The Chemical Abstracts Service number for HC Text (100)
7 RMKS Remarks Text (255)
Health-based guidance 1 CHEM_CD Applied chemical code Text (6)
value (HBGV) 2 HBGV_ORG_CD The unique code for the organization information Text (6)
that issued HBGV
3 HBGV_TYP The type of the HBGV (e.g., Tolerable daily intake Text (2)
((TDID))
4 HBGV_VAL The numeric value for HBGV Number
HBGV_UNIT _CD The unit for HBGV Text (3)
6 HBGV_REF The reference for HBGV Text (255)
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