ENVIRONMENTAL HEALTH & TOXICOLOGY
Vol. 25, No. 4, 307~ 314 (2010)

gt delofl 2AofA Ao|E S5t H|& =F

7t

0 |

a1, ok

5 1 1),
2| WM, wEeds

Dietary Exposure Assessment of Arsenic
in Korean Adults

Ruth Im?, Hyun-Cher Youm®, Dong-Won Kim?, Hye-Sun Bae®, Su-Ju Ahn?,
Doug-Young Ryu?, Byung-Sun Choi® and Jung-Duck ParkY*

YDepartment of Preventive Medicine, College of Medicine, Chung-Ang University
ACollege of Veterinary Medicine, Seoul National University

ABSTRACT

Objectives: Arsenic (As) is ubiquitoudly distributed in the environment and has been known as a human carcino-
gen. The main source of arsenic exposure in general population is an oral route through As-contaminated water
and foods. This study was performed to estimate the daily intake of Asfrom diet and associated factors in Korean

adults.

Methods : We investigated 590 adults, 249 males and 341 females, with age of 20 years and older, who had
not been exposed to the As occupationally. Study subjects were interviewed for demographic characteristics,
lifestyles and diets during the last 24 hours. The estimation of As intake daily was based on amount of food

consumption and As concentration in each food by using database of As concentrationsin 117 food species.

Results: Daily Asintake was estimated as 56.46 pg/day, 56.60 ng/day in male and 56.36 ug/day in female. As
intake was not significant from sex, age group, smoking and alcoholic habits, while was by occupation with the
most intake of Asin fishery. The daily As intakes was positively correlated with the total food consumption,
specifically related with fishes and shellfishes, seaweeds, oils, grains and flavors. About 75% of Asintake from
diet was contributed by seafoods, such as 32.07 ug/day from fishes & shellfishes and 10.05 pug/day from seaweeds.

However, it is necessary to evaluate if the dietary Asintake affects on the levels of Asin the body.

Conclusions: The amount of Asintake daily in Korean adults was estimated as 56.46 ug/day, and is determined
mainly by diet behavior. The seafoods, such as fishes & shellfishes and seaweeds, is major source of As exposure

from diet in Korean.
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Table 1. Characteristics of the study subjects
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Male Female Total L
Group (n=249) (n=341) (n=590) Statistics
~39 23(9.2%) 44(12.9%) 67 (11.4%)
A 40~59 109 (43.8%) 150 (44.0%) 250 (43.9%) ¥?=2.19
ge (years) 60~ 117 (47.0%) 147 (43.1%) 264 (447%)
Average 5724137 56.4+14.6 56.7+14.3 t=0.66
Current 100 (40.2%) 10(2.9%) 110(18.6%)
Smoking Ex-smoker 81(32.5%) 8(2.4%) 89(15.1%) ?=292.59"
None 68(27.3%) 323(94.7%) 391 (66.3%)
- Yes 190 (76.3%) 126 (37.0%) 316 (53.4%) ot
Alcohol drinking 59(23.7%) 215(63.1%) 274 (46.4%) 1'=89.61
Officer 44(17.7%) 33(9.7%) 77(13.1%)
Farmer 85 (34.1%) 57(16.7%) 142 (24.1%)
Occupation Fishery 48(19.3%) 48(14.1%) 96 (16.3%) y?=58.58"
Service 22 (8.8%) 43(12.6%) 65 (11.0%)
Simple labor 50(20.1%) 160 (46.9%) 210(35.6%)

*p<0.05, 'p<0.01.
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Table 2. Daily intakes of each food group in the study subjects (Unit: g/day)
Male Female Tota .
Group (n=249) (n=341) (n=590) Statistics
Grains 269.6+89.8 229.9+105.2 246.6+100.8 t=4.93"
Potatoes 321+71.7 35.4+78.3 34.0+755 t=-0.52
Sugars 6.8+9.4 58+13.1 6.2+11.6 t=1.13
Pulse 45.3+58.8 34.8+54.9 39.3+56.4 t=2.23*
Seeds 22+77 1.6+75 19476 t=1.01
Vegetables 323.1+219.2 256.1+170.9 284.3+195.4 t=4.01"
Fruits 152.94+355.9 171.7+343.2 163.8+348.4 t=-0.65
Meats 73.5+134.9 43.9+69.2 56.4+103.1 t=3.17"
Fishes and shellfishes 60.2+91.1 51.8+78.8 55.3+84.2 t=1.17
Seaweeds 24+74 33+91 29+84 t=-1.39
Oils 46+6.5 52+6.7 5.0+6.6 t=-0.95
Milks 36.2+78.2 68.4+138.6 54.8+118.0 t=-3.58"
Beverages 100.6+175.5 76.9+244.7 86.9+218.3 t=1.37
Condiments 30.1+25.1 26.8+234 28.1+24.2 t=1.62
Eggs 125+28.1 13.1+28.3 12.9+28.2 t=-0.27
Others 133.7+369.0 60.5+203.0 91.4+287.1 t=3.08"
Total food intake 1285.7+674.1 1085.1+616.9 1169.8+648.7 t=3.75"
Energy (kcal/day) 1779.1+661.1 1461.6+606.9 1595.6+649.1 t=6.04"

*p< 0.05, Tp<0.01, data presented as mean and standard deviation.



Holsh wlz wz 311

Table 3. Daily intakes of total arsenic from each food group in the study subjects (Unit: ug As/day)

Made Female Tota -
Group (n=249) (n=341) (n=590) Statistics
Grains 9.35+4.51 (16.5%) 8.00+4.60 (14.2%) 8.57+4.61(15.2%) t=354"
Potatoes 1.36+3.05 (2.40%) 1.50+3.24(2.7%) 1.44+3.16 (2.6%) t=-0.56
Sugars 0.003+0.004 (0.01%) 0.003=+0.006 (0.01%) 0.003=0.006 (0.01%) t=1.01
Pulse 1.46+1.94(2.6%) 1.11+1.70 (1.9%) 1.26+1.81(2.2%) t=2.22*
Seeds 0.15+0.53(0.3%) 0.04+0.13(0.07%) 0.09-+0.36(0.2%) t=2.927
Vegetables 0.53+0.39(0.9%) 0.46+0.34(0.8%) 0.49+0.37(0.9%) t=2.24*
Fruits 0.57+1.51(1.0%) 0.69+ 1.55 (1.2%) 0.64+1.53(1.1%) t=-0.95
Meats 0.13+0.23(0.2%) 0.11+0.18(0.2%) 0.12+0.20(0.2%) t=1.16
Fishesand shellfishes  29.97+72.69(52.9%) 33.61+99.83(59.6%) 32.07+89.34(56.8%) t=-0.51
Seaweeds 11.96+46.69 (21.1%) 8.66+ 23.69 (15.4%) 10.05+ 35.28 (17.8%) t=1.02
Qils 0.002+0.003 (0.01%) 0.003+0.003 (0.01%) 0.002+0.003 (0.01%) t=-0.96
Milks 0.65+0.58 (1.2%) 1.75+4.92(3.1%) 1.28+4.13(2.3%) t=-3.50"
Beverages 0.06+0.11(0.1%) 0.05+0.16 (0.09%) 0.05+0.14 (0.09%) t=1.10
Condiments 0.32+0.26 (0.6%) 0.30+0.30(0.5%) 0.31+0.28(0.6%) t=1.10
Eggs 0.009+0.02(0.02%) 0.01+0.02(0.02%) 0.01+0.02(0.02%) t=-0.21
Others 0.08+0.29(0.1%) 0.05+ 0.31(0.09%) 0.06-+0.30(0.1%) t=1.17
Total (ug As/day) 56.60+88.74(100.0%)  56.36+102.30(100.0%)  56.46+ 96.73(100.0%) t=0.03
(ug Askgl/day) 0.84+1.22 0.99+1.87 0.93+1.63 t=-117
*p<0.05, "p<0.01, data presented as mean and standard deviation.
Table4. Daily intakes of total arsenic by age and life-stylesin the study subjects
Mae Female Total
Group
(ug Agday)  (ng Askgiday)  (ug Aslday)  (ug Askgiday)  (ug Asday)  (ug Askg/day)
~39 617646523  091+100  57.92+67.66 101+116  50.24+66.36 0.98+1.10
40~59 65.35+11428 094+150  6309+12013  105+213  64.04+11748  1.00+189
Age(years) 60~ 4743+60.87  074+094 490249051  092+177 483247863  0.84+146
Statistics F=1.19 F=0.78 F=0.71 F=0.16 F=176 F=0.66
Current 6161+10622 090+141  53.36+90.76 092+158  7196+13500  1.15+231
_ Ex-smoker  5305+6658  0.82+101  17540+280.02  354+582  50.86+64.13 0.79+0.98
Smoking None 5346+8437  079+117  5336+90.76  092+158  5338+8058  090+151
Statistics F=0.27 F=0.19 F=7.48" F=10.35" F=176 F=137
Yes 56.94+8791  084+120  4303+4116 074+068  5139+73.19 0.80+1.03
Alcohol drinking  No 555149209  083+130 6417412438  114+229  6231+11807  1.08+212
Statistics t=-0.11 t=-0.08 t=2.29 t=2.37 t=133 t=191
Officer 55.88+7550  0.81+109  57.65+7110 096+111  56.64+73.17 0.87+1.09
Farmer 4083+4723  062+072  6057+92.62 110+156  48.76+69.50 0.81+1.15
, Fishery 77.49+13811  111+178  10152+22209  180+4.14  8951+18435  145+319
Occupation Sarvice 74.85+7856  106+108  55.25+6559 092+105  6188+70.25 0.97+1.05
Smplelabor  5596+9528  0.89+136  41.34+42.10 0724076  44.82+50.29 0.76+0.94
Statistics F=158 F=1.49 F=3.32¢ F=3.15* F=301" F=326"
*p<0.05, "p<0.01, data presented as mean and standard deviation.
3207pg/day=A 7HA wok, sl =F 10.05ug/day, =EEE v]4 ‘lF 75%7} old) 7o} =7 %—54
IF 857ugday 5 &olsivh & AE AFE Bl AEE B8 2EFEYeH, IR AH B4
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Table 5. Pearson’s correlation coefficients between total
arsenic intakes and food intakes from each food group in
the study subjects

Food groups Male Female Tota
Energy (kcal) 02157  0177" 0.186"
Total food intakes 0.131* 0.106 0.114*

Grains 0.04 0.117* 0.089*
Potatoes 0.01 -0.018 -0.008
Sugars 0.06 0.023 0.033
Pulse 0.04 -0.045 -0.010
Seeds -0.07 0.002 -0.024
Vegetables -0.04 -0.018 -0.028
Fruits 0.03 -0.036 -0.011
Meats -0.07 0.011 -0.030
Fishesand shellfishnes  0.7437 0.768" 0.749"
Seaweeds 05147 0.2447 0.335"
QOils 0.354" 0.122* 0.2107
Milks 0.119 0.042 0.060
Beverages -0.054 -0.006 -0.021
Condiments 0.064 0.115* 0.094*
Eggs 0.048  -0.032 -0.001
Others 0.039 0.006 0.022

*p<0.05, "p<0.01.
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