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Abstract ~100.3%, respectively.
CONCLUSION: Bisphenol A was detected at the level of

BACKGROUND: Significant amount of bisphenol A has 0.05 ug/L~0.18 pug/L and 0.1 ng/kg~34 pg/kg in water and

been released from the manufacturing process of plastics, water sediment of the reservoirs, respectively. Based on the

epoxy resins, dental material and flame retardants. results, the residue of bisphenol A will be tried in the crops

Bisphenol A has been detected at trace levels in wastewater, surrounding these agricultural reservoirs where bisphenol
surface water, landfill leachate and drinking water. A detected above 10 pg/kg of bisphenol A.

However, the residual survey of bisphenol A has not been

performed in agricultural reservoir beside agricultural Key words: Agricultural environment cultivating crops,
environment cultivating crops. This study was conducted to Agricultural reservoir, Bisphenol A, Residual survey
monitor the residual bisphenol A in national agricultural

reservoirs and understand a level of contamination of M E

bisphenol A in the agricultural environment in Korea.

METHODS AND RESULTS: The water and water H| A5 A {Bisphenol A, BPA, 2,2-Bis(4-hydroxyphenyl)

sediment were collected at agricultural reservoirs in propane), CAS No.: 80-05-7, (CH),C(CsHiOH)} =
Chungnam, Chungbuk, Kyunggi, Jeonnam, Jeonbuk, 70¢] Hydroxyphenyl “1%% 2t 9l Diphenylmethane

Kyungnam and Kyungbuk province. Bisphenol A was =44} Bisphenol 15l %3 7134 ez FA9)
analyzed by the LC-MS/MS with triple quad 4500. The aAo|Y §7)guos F o) Bol= A mx] ok=r}
recovery of water and water sediment in the agricultural (Suzuki et al, 2004). H]~HE A9 F2 HiER:

reservoirs showed the level of 95.7~97.2% and 91.5 4-hydroxyacetophenone (4-HAP), 4-hydroxybenzoic acid
(4-HBA), 4-isopropenylphenol, - 4-(1-hydroxy-1-methylethyl)
phenol, 3-4 HBP-4, 4'dihydroxy-benzophenone %

*Corresponding author: 11 Kyu Cho
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Fig. 1. Bisphenol A & its aromatic intermediates.
HEw AT WA ZollE dorle tBadl e se 0-5.7 ug/kgel AEEUTHL REa3ith 123l =33k
ZX(Howdeshell et al, 1999; Vandenberg et al, 2007) ko] 2012 FE 2l A=) - F - (W 6~184)
- 22 FEAME WRHAuEAR Agshs S0 ofglolgl Fad, F 1348205 tide = A Fall=4 &
delA 3O (Rubin et al, 2001) FHEH A, 2FEA; L8} 3 mE: T AR A, AATA dg e yin]
]

&, frobe A, ZekaE O%, Uz, 34 UAA T2
AsE 2ol ZEFHEMC)E ZEkAE(polycarbonate
plastic)¥ 2552 70, WP, AE2dA, X9-8 A7
soll 72 AREEE olZFA] HX(epoxy resin) WA
(flame retardants) 52| 7|1ZE4E 7P Wo| Ay 8}
ghmgolti(Staples et al, 1998; Rivas et al, 2009;
Mboula ef al, 2013). ©] At 34 oA U v~ FHE A7}
A oF 635=0] FHOE FEHI vt I gleH
Ul BAES A7 85,8710 A% nAdHlE A7F &
AgAGY 7], A dle 7P FlgrellA® o] Q1A
o S FEFS vA= AR dHA i Yamamoto et
al,, 2001).

SoA 0 wAdE AV A | AR Wl 8 2EA
AU AE8te 1E e g 249 ke 57
Ao BEFt Aslrol s E HEEHTRE AR}
o] ¢JtiHeemken ef al, 2001; Kawahata ef al, 2004;
Cespedes et al, 2005; Vethaak et al, 2005; Loos ef al,
2007; Félix-Cafiedo et al, 2013; Wu et al, 2013; Gorga
et al, 2014; Michatowicz 2014).

7ol = 1999 485-E 2000 847H4 17 7i€
Tt QAL 34 55 U R UEeA wdEE(E
328 A AEE AR A3NEAEE 2a1A, 2006), T
A AAGEH - 357 stgEd) - 7] - B 5 11371 AA
oM Fz2E o FHHE 13/ E4T, 287 EA(FAL
o 3770 E4T, 8771 &40l vttt Bl o)F
bisphenol A7} FZellA 0.0056-0.9758 ug/Lel A& elA

i=]
o} & %t <X bisphenol A9 FEE ofdo
(% 6~114)7} 141 ug/g cr, AR 194 ©17d) 0
g/g crdl 1lewjollttal R uslom(FEE RILAE,
2015), AefAell ekt of-dol(wt 3411849 = =+
bisphenol A 4] A¥E ZAR o] F AU weEFE
0.022 ug/kg/day= F41= Htk o] QIAFE7|EA]
(TDI) ti¥] 0.04% =02 YERgth of@le]] bisphenol
A EFE ve Ao v=(0.058 pg/kg/day)¥t
uth o]210](0.038 ug/kg/day)itl W2 Zo % ERTh
53] 3% S4T2E 23} AP wpEwE R Bl
A1, 2006), 9143] 7], B =& 7, vie7bA] vjAdlE
A7} SRS HAQE AeR FRlFloy, w34 U
AE0 NGl digt nlavE Al AEAMEE T
FRANFAE SR Gar Qleh By, vlaviE A7)
71l dERd AR Aol o o8 AL = Aow
UERFAL QIAle]l A ARl ot gakS vehdiths A A3t
(Vandenberg et al, 2007)7} K.i1¥ 11 Ql= Asfollx] Bl
Tz AS] A FaA T B wE HAE 1 5
3 9 FAES gdoR HasE A g RUER T 3

£33 Sk
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Fig. 2. Soil core sampler.

R

MEZI7] H Al

1 Ao AR Bisphenol A(99%) &4 Sigma-
Aldrich(St. Louis, MO, USA)ollX 7-J8}o] Ag-319l o,
bisphenol = A9l FHFEAe flel  AREEE  acetonitrile,
dichloromethane, methanol % deionized watere= Tedia
(USA)AFlX] HPLCH< T8k ARS8t Ammonium
acetate, hydro chloride, sodium chloride 9 sodium
sulfate anhydrous+= Junsei Chemical(Japan)AF] #|35<
AHEEF3ITE Bisphenol A ARds #4132 w Rotary
vacuum evaporator(RV-10, IKA, Germany), Speratory
funnel shaker (SR-2W, Taitec Co., Japan)E AR&-aF31C

o, Triple Quad 45007} &% LC-Q-MS/MSD(AB
Sciex Co., USA)Z o]&3lo] AFake HA3519t)

INE=RAES

S8 9 AYES 3= 20154, 20161 62-82 Alo]
o e BE FEFE FojE A A HElstl
A= AFAE ARl FEAY 3070 A(607), T
247W #]j(487), 471 3471 #<(687), A 107 #¢}(20
7, 7% 1070 A9(204), A5 1071 A(20%) 2 A 10
7N A9207) F 256782 AlEE AFHEISITE B2 250 mL
£ 2] A3 AF sk o AUESS Fig. 20 vl 9l
= A 2 EY AR o3l 100 gold AT +
FETE AT & ] gol Wgst & BA AAE ¥
sfglom, He|gdE ddsteka, £3ste] 4T Wakare
# ¥ bisphenol A 4] A] ARESITE ZF AlEE 3RHE

o

4% sk

M 2 of

OfF
2

24 2 XML ENA bisphenol A2] F& 2 XX
AH e 58 A5 100 mLs F3te] 500 mLE&F2]
ool &30 ¥ 0.1 M HClE ©]83t0] pH 3-35% 7831
t}. ¢37)el] E3hA% 50 mLS 7Vt CHyCl, 50 mLE 7}
stef 5uqk AT FEsAh 471 EHls= o NaxSOss
S FHAA E5stal Holgls 350l Ak CH.Cl 50 mL

{0

O

Table 1. LC-MS/MS operating conditions for the analysis of bisphenol A in water and water sediment of agricultural

reservoirs
Instrument LC-MS/MS (AB Sciex Co. USA) with 1290 infinity HPLC (Agilent Co., USA)
HPLC conditions
Detector Triple Quad 4500, AB Sciex Co. (USA)
Column Kinetex Cis 100A(Phenomenex Co., USA)
[100 mm (L) x 2.1 mm (ID) x 2.6 um]
Oven temp. 30C
Flow rate 0.2 mL/min.
Injection vol. 10 uL
Mobile phase A:B = Methanol : 10 mM Ammonium acetate in water
Time (min.) A (%) B (%)
0 70 30
Gradient table > 8 15
6 70 30
10 70 30
MS/MS conditions
Ionization mode Electrospray ionization Negative (ESI-N)
Ion spray voltage -4,500 V
Vaporizer temp. 500C
Ion source gas (N>) 50 psi
Collision gas (N2) 7 psi
Curtain gas 15 psi

Entrance potential -10 'V
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Table 2. Selected reaction monitering (SRM) condition of bisphenol A

Compound Precursor ion  Product ion  Dwell (msec) DP (V) CE (V) CXP (V)
2119 150 -75 -24 -15
Bisphenol A 227.0
1329 150 -75 -32 -9
Table 3. Recovery of bisphenol A in waste water and water sediment
Sample Fortification % recovered + standard deviation (SD) LOD  Minjum detectable limit
3 (ug/L) 1 2 3 Average  (ug/L) (ng)
0.5 107.3 94.1 90.2 97.249.0
Waste water 0.05 0.01
25 98.2 101.9 87.0 95.7+7.8
1.0 104.0 80.0 90.5 91.5+£12.0
Water sediment 0.01
5.0 104.6 96.3 99.9 100.3+4.2

= 7kt A" FE9E § gt o 28 CH.CL
$Hgt T rotary vacuum evaporators ©|-8-ato] 40C o]
slolM bsEska ATE-S DW:MeOH (2:8,v/v) &34
o 5 mLE A&afsi3iet. o] &3 LC/MS/MSell 10 pL
Fato] FEAFA g8l sEE AEsISit

EQNE 50 g AtEeade] Hsta of7)e] opAE
100 mLE 718t F 1A17F 59t 180 rpm o2 W& %319
th FEES Aol detal o9 acetone 50 mLOE 7]
2 RS Aol 500 mLEe] ool &3] F ST
200 mLE 713 v 0.1 M HCIE ©]43] pH 3-3.5%
Z7g8k3irk. 7]l 34994 50 mLE 7Fskal CHCl, 50
mLE 7fsto] 583t WGFESIGIY. #718W5S FF
sodium sulfate3-5 S¥AA S8kl dof Sl &5l
A CHCl 50 mLE 71t} G587 daesfal obA
F=% CHCL S} &% ths rotary vacuum evaporators
o]g3td 40Colstell fte=stal AxEs DW:MeOH
(28, v/v) EZEN 5 mLE A&3l s3irk o] §As
LC/MS/MSell 10 uL Fste] d@adel ofs 28
ABESIITE 417171 3 BA 208 Table 1, 29} 2tk 9
Z7104 bisphenol A9 retention time ¢F 1.8 min ©]
%13l, data processing®lli= Analyst 1.6.25 A3t

ot ¥ o
S84 3l XL|E & bisphenol A 3|&+&

5859 AYEIA bisphenol A¢] LC/MS/MS A
E%2 0.01 ng(S/N:5) 9o FAH ] A& 7}
0.05 ug/L % 0.1 ug/kgol Atk w432 Agde ¥
517] $15k9] bisphenol A7} 71E(<0.05 ppb)HA] o2
5857 100 mLel| 0.05 9 0.25 mg/Le EF4N 1 mLE 7t
7t &3] 7hetar, skl Edate] 30 w4k WA &, A
719 EA IS ko] 3988 AFESH 9 bisphenol
A7} (<01 ppb)EA &> AYE 50 geoll 0.05 3 0.25
mg/Le FF&N 1 mLE 747 ee] 7shar, g dshAl &

e N Y
f
&

Fato] A719) AERAIE Aete] 5Es Telth
58l bisphenol AE 0.5 ng/L9 2.5 pg/L A
= W 22 97.2% 2 95.7%9] 35 vERCH AU E]
)%= bisphenol AE 1.0 ug/kgs 5.0 ug/kg #2g< uf
7} 91.5% % 100.3%2] 358 tehlo] & FARo] 5498
A5 ol|4 bisphenol A] ZFH-Ale] A3Ha5itHTable 3).

A7|X|¥e| 524 U XL|E = bisphenol A TH2ZEXA}

20159 695E 8474 AR 5 w98 AT
A7 18.6-29.0Col o, HEHE HIE 33.6%-
88.8%°130tk. 7] A 34719] FEFATA N T L
AYE 6873 A5 AF 22423, 58&¢l4 bisphenol A7}
0.05-1.00 pg/Lo] AEH 1o AL Ee]| A= bisphenol A7}
05-9 ng/Ly5o® AP 17) AdoAT 16.00
g/Lo] E=3tHTable 4).

S3XIFe| 58+ ¥ XLIE F bisphenol A ZHRZEZA}

20151 69-E 897H] 9] A7 T U8 ATAY
Bat7]2 18.8-30.6 Col3lom, B dtlste H9l= 42.8-
96.4%°] 31t} Table 49} o] FEAY 304140l &&F
2 AYE 605 AH +44%, 585°lA bisphenol A7}
0.05-0.13 ug/Lo] H=¥ 30 AYE|X= bisphenol A
7} 04-24 ng/kg TEOE HAEEHAI 1] Aol A W 34.0
ug/kgol AFHALE T5 2449 FE5 AFA|A FE&
7 9 AYE 487 A3 #4423, 58l bisphenol A
7} 0.05-0.18 nug/Lol A& CH AU E]A+= bisphenol
A7} 0.8-3.93 pg/kg T2 AEHAI 1] A Gejrwt
14.43 pg/kgel HEESTHTable 4).

HMajx|™¥e| 524 2! XL|E F bisphenol A ZHERZFXA}

2016\ 62HE] 827HA9 A7 T FUE AFA
712 18.1-29.3Co9l oM, HiE W= 60.3-92.9%
ollek. A A9 F&F ATA 107149 A& A9 58+
AFA] 107120014 AFH e 585 2 AYE F bisphenol A
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Table 4. Determination of bisphenol A in the water and water sediment of agricultural reservoirs in the Kyunggi &
Chungcheong province (2015 year)

Residue of bisphenol A (Average+SD) (ug/L)

Sample Kyunggi Chungnam Chungbuk
Water Water sediment Water Water sediment Water Water sediment

1 1.00+0.02 0.4+0.1 0.05+0.00 0.5+0.1 0.08+0.01 1.7+0.1
2 0.90+0.00 16.0+0.2 0.06+0.01 0.3£0.1 0.08+0.01 1.2+0.1
3 0.80+0.01 <0.1 0.06+0.01 34.0+0.4 0.08+0.00 1.0+£0.1
4 0.40+0.00 <0.1 0.06+0.02 0.8+0.2 <0.05 <0.1
5 0.40+0.01 0.5+0.1 0.07+0.00 0.8+0.1 0.13+0.02 0.8+0.1
6 0.20+0.01 0.5+0.1 0.13+0.01 0.7+0.0 <0.05 2.8+0.1
7 <0.05 0.5+£0.1 <0.05 0.8+0.1 <0.05 1.0+0.1
8 0.20+0.01 7.9+0.1 0.06+0.01 0.7+£0.1 <0.05 0.6+0.1
9 0.20+0.01 <0.1 0.07+0.01 0.5+£0.1 <0.05 2.8+0.2
10 0.20+0.01 <0.1 0.07+0.00 0.8+0.3 <0.05 0.6+0.1
11 <0.05 0.9+0.1 <0.05 0.5+0.0 0.07+0.02 1.3+0.1
12 <0.05 1.5+0.2 0.08+0.01 0.4+0.1 <0.05 0.5+0.1
13 0.14+0.03 0.6+0.2 <0.05 2.4+0.1 0.18+0.02 1.1+0.2
14 <0.05 0.6+0.2 0.05+0.00 0.5+0.1 0.09+0.03 0.8+0.1
15 0.09+0.00 1.0+0.1 0.06+0.01 0.2+0.1 0.08+0.01 0.9+0.1
16 0.10+0.01 7.7+0.1 0.07+0.00 1.5+0.2 0.07+0.00 1.5+0.3
17 0.09+0.01 <0.1 0.08+0.00 0.6+0.0 <0.05 0.7+0.0
18 <0.05 1.1+0.2 0.06+0.01 0.6+0.1 <0.05 <0.1
19 0.09+0.02 0.8+0.1 0.08+0.02 0.7+0.0 0.09+0.01 14.4+0.1
20 0.09+0.03 0.8+0.2 0.05+0.00 0.9+0.2 0.09+0.01 1.3+0.1
21 0.26+0.02 1.8+0.1 0.09+0.01 0.8+0.1 0.07+0.02 1.4+0.2
22 0.09+0.01 0.9+0.2 0.07+0.01 0.7+0.1 <0.05 0.9+0.1
23 0.09+0.01 0.6+0.1 0.07+0.02 1.3+0.2 <0.05 0.9+0.2
24 0.09+0.01 0.9+0.1 0.08+0.03 0.7+0.0 0.07+0.02 3.9+0.1
25 0.11+0.01 3.3+0.3 0.06+0.01 2.2+0.0
26 0.09+0.01 1.3+0.2 0.05+0.00 0.5+0.0
27 0.10+0.02 0.9+0.1 <0.05 0.6+0.1
28 0.09+0.03 2.3+0.0 0.06+0.00 0.8+0.1
29 0.09+0.02 1.0+£0.1 0.07+0.03 0.6+0.1
30 0.10+0.00 0.7+0.0 0.05+0.00 0.6+0.1
31 0.11+0.00 0.6+0.1
32 0.09+0.00 0.7+0.1
33 0.09+0.00 0.6+0.2
34 0.10+0.00 0.8+0.1

o] ZEA A3k, A F8ollA bisphenol A7} Ft AZ59lom AUEoAE bisphenol A7F B 01-3.8
0.06-0.17 ug/Lo] HE% 1 0m AYE|A= bisphenol A g/kg FFO® T 2ol v]a) n]Zo| YK Table 5).

7} 4t 0.1:9.0 pg/kg TEOE HEHAIL 1 A ofA

vk Hf 12.1 ug/kgel AEH UK Table 5). T12]al 57| AMX|HO| 524 2 HML|E F bisphenol A ZHRZIEA}
*19] 585914 bisphenol A7} 0.05-0.06 ug/LO% 20163 68 E 827X AB/IRE F 5L AGA
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Table 5. Determination of bisphenol A in the water and water sediment of agricultural reservoirs in the Jeolla &
Kyungsang province (2016 year)

Residue of bisphenol A (Average+SD) (ug/L)

Sample Jeonnam Jeonbuk Kyungnam Kyungbuk
Water Water sediment Water Water sediment Water Water sediment Water Water sediment
1 0.17+0.12 <0.1 <0.05 0.5+0.2 0.10+0.05 <0.1 0.22+0.12 0.5+0.2
2 0.17+0.05 0.2+0.1 0.05+0.00 0.5+0.2 <0.05 0.2+0.0 0.10+0.04 0.5+0.2
3 0.08+0.02 0.2+0.1 0.05+0.00 0.1+0.0 0.11+0.03 0.2+0.1 0.15+0.05 0.1+0.0
4 0.07+0.00 1.4+0.9 <0.05 0.2+0.1 <0.05 1.5+0.9 0.05+0.00 0.2+0.1
5 0.12+0.06 <0.1 0.05+0.00 0.1+0.0 0.06+0.01 0.3+0.0 0.35+0.15 0.1+0.0
6 0.10+0.02 <0.1 0.05+0.00 0.10+0.0 0.15+0.05 <0.1 0.14+0.04 0.1+0.0
7 0.07+0.01 <0.1 0.06+0.00 0.4+0.3 0.06+0.01 <0.1 0.06+0.01 0.34+0.3
8 <0.05 9.0+4.4 <0.05 0.2+0.1 <0.05 9.2+4.5 0.08+0.02 0.15+0.1
9 0.06+0.00 2.5+2.3 <0.05 3.8+3.2 0.08+0.02 2.6+2.4 0.08+0.03 3.97+3.3
10 <0.05 2.3+2.1 <0.05 0.0+0.1 0.07+0.01 24422 0.05+0.00 0.80+0.0

72 18.2-30.6Colgl o1, FrET Hel= 41.493.9%
ojftt. BE A9 & ATA 107049 A A 585
A 107122004 AFH T -8 B AYE F bisphenol A
o] A A3k, a1 s87olA bisphenol A7} Bt
0.06-0.11 pg/Lo] HE=E oM EFo|4= bisphenol A7}
B 0.2:9.2 ug/kg TrlwE AEHAOH 17 A eAwt
] 124 ug/kgel AZH UK Table 5). T12]al ZEHA4
9] &&-rollA bisphenol A7} 3t 0.05-0.06 pg/LoE 3
Z59om AYEIME bisphenol A7} 7 0.1-0.35
g/kg TwoE 7% HSItHTable 5).

& ATtelM FA A= 598474914 bisphenol A
BEY A3 A7) A% s8&FlA bisphenol A7} Bt
0.05-1.00 pg/Lo] &2 A E M bisphenol A
7} it 05-7.9 ug/LFFoR AEHG o 171 Aol
= A 16.00 ug/Lol AZHAT FHAY F&olA
bisphenol A7} 83 0.05-0.18 ug/Lol HAEHA o EF
4= bisphenol A7} 3t 0.4-3.93 ng/kgel AZE AUt
15 0 AY &5 AYENAM Hd 340 ng/kgol AE
H3lon, F5 ) A9 w8 AvEel Hd 1443 n
g/Lol AEFSIT o]gA the Adrt wol AEd Ze
FHO QAT TR AFwS F9el Q3 Row At
ek degt A9 58olx= bisphenol A7} %+t 0.05-
0.17 pg/LFs=elal AYENX= Ht 0.1-9.0 ug/kg T+
oz AEESou UK AelM= Hh 12.1 ug/kgel A&
w3ty AEA219] F-8Fel A= bisphenol A7} B+t 0.05-
0.06 ug/Lo= AZEH G om AYES)A= bisphenol A7}
it 01-38 pg/kg FFOE THE Ao wl8) vo] 7%
3l 7 Aol AHF 7 E-850lA bisphenol A7}
1 0.05-0.11 pug/Le] A& oH AYECA = bisphenol
A7} B 0192 ug/kg FEo2 HAEHI O 17] A9
M Aol 124 ug/kgel HEHH:

Kinney-s+- 2008d¢l bisphenol A7} #l5x ¥l &

AEAAL e ngE e wff Aol 29 Akt
&A1 ¢ EokelA 0.55~147 pg/kg (dry weight basis)®
HAEHNTAL Basilet, WA o2 w84 B¢l
bisphenol A7} #t| 147 pg/kg (d.w.) AEH3aL A&t
A 19=2 MFE A9olM= 87 ng/kg (dw.)ol AEH
Sitkal Hakick Bet Gibsons-S 201016l v 2]
Hotell A 901 &<t Hl== ¥E E7 A olA bisphenol A
7} 30.2 ug/kg (d.w)ol HE= o] A4S Z bisphenol A
7F Bkl A WA ekerhal Barsklth

2015'd~2016\°] = Aol F=8E = sHEATA
o 859 AYE T bisphenol A7} 10 ug/kg(Tl=rellA
90 F<F HR WAE AN AEE 302 ug/kg
1/35%) o1 A9 43ATAs 7] B TH AHS
Z¥z} 378 AgeA|olar, F5 A9 570 AeA a2lar et
A A2 42 Ul AsAZ F 1349 otk o7ls &
= bisphenol A7} 10 ug/kg oY HAEH 585 TH
A e S5 AR AT B Ak w8l e
bisphenol A7} F2&0] & ol E=Aol 5 57t 2
Qafrtal A,

=

o OF

a5
B ATE I FHE, AU, JYEY FO 5U8
A5A ] g9k AUES ARs] HslEA) w5
2 2Alol APPEE ekt V)aAag B4shd

Tty AA AY9elx= bisphenol A7} E&TolA
0.05-1.00 ug/L, AUENA 05-7.9 ng/kgel AEHAL 1
A A defAnt 16.00 ug/kgel AEHAUE TR 3071
ARl A AFH T AEE E4]8 A3} bisphenol A7} 58
oA 0.05-0.13 pg/L, AUESNE 04-24 ng/kg 5750
2 AEHUA v, 1) A delA T 340 pg/kgol HEH
oqrk. Z30] 287 X|elol ] AH T AR B A} Fgoo]

12
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A 0.05-0.18 pg/L, AUENME 0.8-3.93ug/kgel AE
=3 17) A ellAvt 14.43pug/kgel AZEEH T A A
o FgrolldE 0.06-0.17 pg/L, AUESAE 0.1-9.0 u
g/kg FEo® AEHUNL Hd 121 ng/kg7H AEH3
o AEA 9] FEoll= 0.05-0.06 ug/L, AYEAAE
0.1-3.8 ug/kg FEoE T Aol vlsiA vigo] HEH
k. A elx AT FEFelM= 0.06-0.11 pg/L,
AUEANAME 0292 ng/kg FEO2 HEHNIL 454
o= 2+ 2+ 0.05-0.06 ug/L, 0.1-0.35 ug/kg T2 7
T B4 At 598 AFAY F87) AYEIA
bisphenol A®] ZH730] 10 pg/kg o1l 352 137 #14
o3t} 10 ug/kg olde] AEE F8&F FHAA A
&2 bisphenol A°] o|AH-S FARE 97} Gl A
O ek
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