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ABSTRACT - Recently, due to the fact that the mineral content in the wash water of the GAP-certified melon exceeds
the GAP wash water standards, there are cases where the certification cannot be maintained. Therefore, agricultural industry
demand requesting relaxation of the inorganic elements standard for water quality has been increasing, taking into account the
consumption characteristics of Korean melon, which is eaten after removing the peel. This study was conducted to evaluate
the human risks of four inorganic materials (fluorine, arsenic, iron and manganese) based on the water quality data of 142
samples of groundwater that was used for washing GAP-certified Korean melon in Seongju area from 2017 to 2019. As a
result, the HQ of four minerals in Koreans who consumed groundwater used for washing GAP-certified Korean melons in the
Seongju area was below 0.10 on average. In particular, in the case of iron and manganese which are esthetic influence sub-
stances, the average HQ was 0.00. The overexposure group showed 0.01, which was lower than the HQ (average 0.01, over-
exposure group 0.03) of the group that consumed Korean melon. Based on all the results, even if the groundwater of the
Seongju area is used to wash GAP-certified Korean melon, the impact from these four inorganic materials, including iron and
manganese, for Korean population consuming Korean melon will be minimal.
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Table 1. Health-based guidance values for four inorganic elements

. Health-based guidance value
No. 1210e rrizlr?tc CAS No. Terminolo Value End point Source
&y (mg/kg/day)
1 Fluorine 7782-41-4 RfDo" 0.06 Objectionable dental US EPA
fluorisis
2 Arsenic 7440-38-2 PTDI? 0.0021 H?;ﬁ;iiﬁiﬁ:ﬁon WHO/JECFA
3 Iron 7439-89-6 RfDo 0.7 Gastrointestinal effect US EPA(2006)
CNS
4 Manganese 7439-96-5 RfDo 0.14 (Central Nerve System) US EPA
effect

“RfDo : oral Reference dose, ”PTDI : Provisional Tolerable Daily Intake
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Table 2. Parameter information to apply to risk assessment of inorganic elements in 142 groundwater samples in Seongju area

. Application
No Parameter Igloe rri?:lltc Mean Probabilistic Source
Distribution
Fluoride 0.23 logistic
| co Arsenic 0.01 betaPERT Crystal Ball Plus Decision Optimizer
" Iron 0.14 logistic ver. 11.1.2.4
Manganese 0.04 lognormal
2 BW? 62.8 loenormal Korean Exposure Factors
3 CR,? 1.5 ¢ Handbook(2007)

9C,, : Concentration of water(mg/L), "BW : Body Weight(kg), “°CR,, : Consumption ratio of water(L/day)

Table 3. Parameter information to apply to risk assessment for Korean population who consume Korean melon

. Application
Inorganic
No Parameter Probabilistic Source
element Mean R
Distribution
| Concentration Iron 26 - National Standard Food composition
(mg/kg) Manganese 0.4 - Table(2016)
. Korean Exposure Factors
2 Body weight(kg) 62.8 lognormal Handbook(2007)
Consumption rate of Korean Korea National Health and Nutrition
3 0.213 normal

melon(kg/day)

Examination Survey(2016)
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Table 4. Detection level of four inorganic elements in 142 groundwater samples in Seongju area

) Quality Non- Detection level(mg/L) Previous study (mg/L)
Inorganic .. .
No. element criteria compliance . Source
standard (mg/L) rate (%) Mean Maximum Mean Range (Area, Water type, etc)

1 Fluorine 1.5 0.70 0.18 5.23 0.20 0.03-1.08 Busan, Waterworks (‘12)”

2 Arsenic 0.01 0.70 0.00 0.01 3.40-10.3 0.03-21.6 Chuncheon, Drinking water(‘09)"
3 Iron 0.3 2.11 0.12 0.41 0.06 0.00-0.14 Busan, Waterworks(‘12)

4 Manganese 0.3 3.52 0.05 2.74 0.001 0.00-0.05 Busan, Waterworks (‘12)

91,347 water samples collected in 11 small-scale waterworks from 2010 to 2012 were analyzed.
Five types of drinking water samples (mineral spring water, wellwater, small-scale waterworks, tap water, and commercial mineral

water). Forty four samples were analyzed for inorganic metals.
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Fig. 1. Optimized distributions of four mineral contaminations in 142 groundwater samples in Seongju area.
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Table 5. Consumer exposure and risk assessment of four inorganic elements through consumption of groundwater

. Exposure (mg/kg/day) HQ
No. Inorganic element - - - -
Mean Median 95%" value Mean Median 95%" value
1 Fluoride 0.01 0.00 0.02 0.10 0.07 0.28
2 Arsenic 0.00 0.00 0.00 0.06 0.04 0.17
3 Iron 0.00 0.00 0.01 0.00 0.00 0.01
4 Manganese 0.00 0.00 0.00 0.00 0.00 0.01

Table 6. Consumer exposure and risk assessment of two inorganic elements through consumption of general Korean melon

. Exposure (mg/kg/day) HQ
No. Inorganic element - - - -
Mean Median 95%""° value Mean Median 95%""° value
1 Iron 0.01 0.01 0.02 0.02 0.01 0.03
2 Manganese 0.00 0.00 0.00 0.01 0.01 0.03
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