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Estimated Daily Intake of Aluminum from Platycodon
grandiflorum A. De Candolle

Sung-Dan Kim, Hee-Jin Ham, Ji-Hun Jung, Eun-Soon Lee, Hyun-Kyung Lee,
Hee-Sun Kim, Jib—-Ho Lee, In-Sil Yu, and Kweon Jung

Seoul Metropolitan Government Research Institute of Public Health and Environment

ABSTRACT This study was performed to estimate daily intakes of aluminum from Platycodon grandiflorum A.
De Candolle and evaluate their potential health risks for Koreans. Estimated daily intake of aluminum was calculated,
whereas the actual level of aluminum in Platycodon grandiflorum A. De Candolle was analyzed using inductively
coupled plasma mass spectrometry. Food consumption amount was drawn from Korea National Health and Nutrition
Examination Survey (KNHANES VI-1). In analysed samples, aluminum values ranged from 0.54 ~564.38 mg/kg in
peeled Platycodon grandiflorum A. De Candolle samples (n=53) and from 0.72~28.05 mg/kg in unpeeled ones (n=40).
Statistically significant difference (P<0.001) was detected according to the type of skin. To estimate the dietary intake
of Platycodon grandiflorum A. De Candolle, a total of 7,242 respondents (scenario 1) were compared to 227 Platycodon
grandiflorum A. De Candolle consumption subjects (scenario I ). Estimated daily intake of aluminum was calculated
based on point estimates. Level of safety for aluminum was evaluated by comparison with Provisional Tolerable Weekly
Intake (PTWI), 1 mg/kg bw, set by the Joint FAO/WHO Expert Committee on Food Additives. For scenario I,
mean estimated daily intake of aluminum was 0.001 mg/kg bw/d. For scenario I, mean estimated daily intake of
aluminum was 0.033 mg/kg bw/d, and 95th percentile estimated daily intake was 0.610 mg/kg bw/d. For scenario
I, aluminum from Platycodon grandiflorum A. De Candolle had a mean weekly intake that was the 23.1% of PTWL

Key words: aluminium, estimated daily intake, Platycodon grandiflorum, ICP-MS
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EH17ME A7 9938 Joint FAO/WHO Expert Com—
mittee on Food Additives, JECFA)olM &= &Fv+H 3}
Eo| AAA Lt 2 AGA kel JFE v FH 7sde] o] I
A4 # 318 (provisional tolerable weekly intake,
PTWDS 1 mg/kg bw= “3t3 ATH16). o]} g7 WHO
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ford, MA, USA)E o] &34 18.2 mQ FT2o2 GA 3}
ARESETH RE AdxAs Zeded 2 Eejzedd
QA& AHE-3F 2.1, polytetrafluoroethylene(PTFE) ves-
sel 10%(v/v) AAkell 24A17F Bagh & 2eaR A& st
o ARg-slgith AlE o] #ae AF8-gF AAkS EP-S(elec—
tronic grade, Dong Woo Fine Chem., Seoul, Korea)&
AHESFATE g, AR B S e xS EYET
o (Multi-Element Calibration Standard 2A) 10.0 pg/mL
(Agilent, Santa Clara, CA, USA)S 5% AAbol] 3] 3}¢]
AH-g-3F .

Azl #dske #3710AM 606, O.T Wellbeing,
Gyeonggi, Korea)& A&3}9t}. A]| &+ Microwave Di-
gestion System(MARS 5, CEM, Matthews, NC, USA)<-
o] &3] E33k 3 ICP-MS(nductively Coupled Plasma
Mass Spectrometry, Agilent 7500ce, Agilent, Tokyo,

Japan)E °]&3te] A8 F dFrES AL

ARe| Mxz| ¥ 717|124

ARE S E O a2a dEgA s g2 A
At zErE AT S EAVE FA dof ] d
@ B Eol UEET 3to] ARSIt AR 2.0 g& mlo]a
Z9¢o]B& PTFE vesseldl 423 2o} 70% Z4F 12 mL
£ 7gt ¥ Hoodoll Al 16A13F #x]8ke] on] 23l sk 3T
Microwave Digestion System® % 1,200 W powerel A
5% &<t 200°C(800 ps)7HA] AF5A171 & 1048 5t 2
& fFAste] Ealsta -20°Ce] WaAolA 2A13F w2y
, 2T E 7hete] o3 = 50 mL=E 345}
Aoz ARSI A EEN F EFrES ICP-
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710l Aske] okt 22 W (18)el whet A E A (limit
of detection, LOD)¢} =&A(limit of quantitation,
LOQE T3t3ith

Standard deviation of the blank
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The slope of the calibration curve
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The slope of the calibration curve
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Table 1. ICP-MS operating conditions and data acquisition parameters

Operation condition

Nebuliser
Spray chamber
Cell geometry
Sampling cone
Skimmer cone
RF power

Quartz concentric (Micromist) 400 pL/min
Scott-type double-pass water cooled
Octopole

Nickel, 1.0 mm orifice

Nickel, 0.4 mm orifice

1,400~ 1,500 W

Reflected power <10 W

He mode (collision cell mode)

Plasma gas flow 15 L/min
Nebuliser gas flow 0.95~1.00 L/min
Auxiliary gas flow 0.99 L/min

He gas flow 3.5 mL/min
Expansion stage 2.0 mbar

Intermediate stage
Analyzer stage

2.0%x10%~3.0X10™" mbar
1.0X10%~2.0X 10" mbar

Octopole bias -18 V
Quadrupole bias -16 V
Acquisition parameters

Mass range 2~260 amu
Number of channels 500

Dwell time 300 ms
Number of sweeps 500

Total acquisition time 14.6400 s

Material, CRM)?] Rice Flour(NIST CRM 1568b)¢} Peach
Leaves(NIST CRM 1547)& Al-&3lo] B A 59 535}
Al AelstaL ICP-MSE o] g-3te] 4% ﬁ,. ng EC R
Al4=(coefficient of variation, %)& -

stal A Aol AlFAdS gelstgltt.
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Estimated daily intake (mg/kg bw/d)=
[Food additives conc. (mg/kg)*xDaily food intake

(g/d)]/ Body weight (kg) 31D
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e TN FFA7 T/ AARANT 5 AEANE A
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AG*E Beth Table 29 o] 4FrlF9] A&
+ 0.003 mg/kgel AL, A&eA+= 0.011 mg/kg 2= Mil-
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¥ 7905 E 42 Rice Flour(NIST CRM
1568b)2} Peach Leaves(NIST CRM 1547)& Al-&3lo] #
Az FAsHA AEd § ICP-MS= 5439 34§
S akdeh 71 A3 Rice Flour(NIST CRM 1568b)2] 3|
82 95.7%, Peach Leaves(NIST CRM 1547)o 4 &5
"o 3 4ES 104.5%0 ). g AUEE gotstr] 9
st MEATF(%)E T3 A7 Rice Flour(NIST CRM
1568b)ol A= 2.1%, Peach Leaves(NIST CRM 1547)e]
e 5.1%A k. 99 23 Mussel tissue(BCR 278R),
fish tissue(IAEA 407), mixed herbs of Polish origin
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(INCT MPH 2)& o]83 &4Frg9 AEET} 4%k B
33k Millour 5(19)¢] el

U205 TR

2014~20154d A& Ao diErtE, &AFntE 9 A=
A oA 78 9 JA € derbes 28 F 9337
22 537, EH] 407)S dGo R dFuEe JXH
S S5A% A3 Table 37 Eo} 2 AF9 A8 &
ade) 42787 =R 277, I =EkA] 157), 201539
51 =ekA] 267, 9 =EbA] 257)S o R &FuE
S BT =84 & 93719 H 4FnFE AR
72.989(0.54~564.38) mg/kgelR o™, 1% 95th per-
centile ¢4FvF FFHS 471.32 mg/kgolJtt. A=
Zopx o] dFuly RS A EE 20149 =ebA] 427
o] H AdFuE FFFHL 72.943(0.54~535.18) mg/kg,
2015 =2tA 5179 Hd &Fvg ARFS 73.027
(0.59~564.38) mg/kgl. & A=W =g}x| ¢ Hi dFuF
RS 941 2ol 7t flslt.

HA 7 A 40 vpEA s Kg WItES Havbs 23
g Foll dojubi= M| ZAA gt 93] HX ==
o] A Foll A} 7|H ] HFo| 7hedr] Wil (2D),
4 A= polyphenol oxidase(PPO) 2 #| = shaky} 2
Ay Aog delA rh22,23). AEe F44 WS M
= o5 A WA A v 7S e E Astetal & 713t
& Adets F8 Ao deix Urh24). PPOE 2JAlst
© dele F39 A9, EF W, ke AAA o] AL
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E =l
A o] th(25,26). AW S AAeh= stetEd == sulfite?} 7
T & oH(27), o] Ao EAA WA} JFi
=], Q1A ek F3d o 1986w o 2] ] oF=o
A AHES FAAIZ ARg-e] §7HE &3 ascorbic acid
o} I F=A, dJUEEF SolY citric acid9} o]4ts s
At o B &-gHo] JArh(28,29). 32 WHoZ AW S
AA8F7] 918ke] ascorbic acid, oxalic acid, cysteine,
citric acid, sodium chloride, calcium chloride <] T
EE &3 AR w2 2] avE gl AT Aot
HIEH27,30-32). E&A], A 2 4 59 ZAF
= Ad, dh, Al S HATFE AlFol ol A S AJH
2 Fujum, o)w] ZWALS R et7] Hste] Wrko] ALE-

Table 2. Limit of detection (LOD), limit of quantitation (LOQ), precision, and recovery for the aluminum analysed

CRM Reference value Found Rec(())very Preciiion LOD LOQ
MeantSD (mg/kg) Mean+SD (mg/kg) (%) (CV%)
NIST 1568b" 4.2140.34 4.03+0.09 95.7 2.1
NIST 1547 249+8 274+14 104.5 5.1 0.003 mg/kg 0011 mgfkg

YRice flour Certified Reference Material (NIST 1568b).
IPeach leaves Certified Reference Material (NIST 1547).
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Table 3. Aluminum residues in Platycodon grandiflorum A. De Candolle

Total Peeled Unpeeled
Year N Mean Range (95th) N Mean Range (95th) N Mean Range (95th)
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
2014 42 72.943 0.54~535.18 27 110.085: 0.54~535.18 15 6.088’: 0.72~12.74
2015 51 73.027 0.59 ~564.38 26 132.814 0.59 ~564.38 25 10.847 1.14~28.05
Total 93 72.989 0‘?:7:'262‘;‘)38 53 121235 O'f;‘ 4;5662‘;')3 8 40 9.063" °'Z226f32789')05

“P<0.01, ""P<0.001 from t-test.

7% gt

7rEebA] 5379 Wi &F v HEFS 121.235(0.54
~564.38) mg/kgol o, 7t=e}A] = 95th percentile &
FrF AFEE 545.622 mg/kgol At A= kA
o] dRulE AFHS Avrd 20149 7HEEkA 2779
B dFulE AFFEFS 110.085(0.54~535.18) mg/ks,
2015\ 7Zt=eb=] 26719 Hi G5 e 132.814
(0.59~564.38) mg/kgo 2 Axd 7w e}x| o] Pt U2
5 AR 494 Zel7t fllth(data not shown).

x4 4079 H SFuHE FREFS 9.063(0.72~

FOE F291 Aol 7k 9o (7X0.001) ZHEEA o 2
HHERA Hte] AEHASS 25T 5 U B Ao
RreA Ry ARFL FEAE F TR 85 my/
100 g, 7=+ 10.8 mg/100 g, BF=3 11.0 mg/100 g, =<
29.7~58.5 mg/100 g, #H 63.0~80.0 mg/100 g, ¥4
33.1~46.3 mg/100 g, Y4 37.8~49.9 mg/100 g, H|=H
15.3~19.2 mg/100 g, =4 22.5~56.4 mg/100 g2 &5
g ARFEHT vRE FEol Ak

Awd gEehA sl Wmebd o) GRuE AFHFe Fol
£ Auu 20149 AEeA 2771e) B LE0)E AR
2k

=
=

28.05) mg/kgelom, 3| =2}« 5 95th percentile &5 %2 110.085(0.54~535.18) mg/kg o =2 ¥ %ebA] 1571 ¢]
v RS 26.379 me/kgolAh HANEQ v kA Bt GFuF AFF 6.088(0.72~12.74) mg/kgH T} 18.1
o] ohRu)E FFFS W] 6,10~23.4 mg/ke 2D A 7.40 vl Ee FFEo R Fof Al 2ol 7t AATHK0.01). 2015
~43.0 mg/kg?] &FuE FFFHE3) T v FFol W 7heelx] 26719 Ho dFEvE AHE 132.814(0.59

th Axd g egpx| o] 4Ry IFFS AT EW 2014
W 9 Edx] 1619 Fu &5 R 6.088(0.72~
12.74) mg/kg, 201543 v =2}#] 2549 Fo &FujE
2 10.847(1.14~28.05) mg/kgl & ALxH 3|2}~
o] 3t &FvE 2l FoA Q1 Aol 7t AATHIXK0.05)
(data not shown).

Fig. 1 ¥ Table 37 #o] 29, A4 59 d7hss ARl
7rebA] 5379 WAt dFuE RS 121.235(0.54~
564.38) mg/kgl 2 M AE|o] ¥ sekx] 4049 HH &

o

B

H
g
g
T3
_E
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Fig. 1. Comparison of aluminum residues in Platycodon grandi-
florum A. De Candolle.

~564.38) mg/kge ¥ LEbA] 2579 Hit dFvFE HFF
10.847(1.14~28.05) mg/kgHth 12.20] %& 707 &
o] 7 el xpo] 7} AATHAX0.01). o] # 3 Ay 7h=ehA]
T T AEHIERA Wike] 20140 o]o] 2015 =

A&AN AEHTL Qe BAY 5 9

o

=2t MFE
A67] 12 FE(20133) Z A} G U=

(FAF 19 A AFAHA N 24217 349) thdAk AA
7,24298 ] Hat =2k A H %S Table 49 7£¢] 0.840.1
(0.0~135.5) g/d} 31, 95th percentile =8Hx] HFH
0.0 g/dit). Z=ekA] A A} 2277 2] Ht =k A FHF
26.4£1.5(0.1~135.5) g/d} 2™, 95th percentile =&}A]
AHAFS 75.6 g/ddvh. B2 A AAATE T v H A

b, gy, AvE, 4, S0, R 5 24577t
7 e A e o] A8 o® o] §¥ il JTk(36). 1T et
= Afrdo] FHstal gt dol Fol drH g
FolH(37) mebAl o] He] Fitell= vkl Abxde] 3
o] =, o33 Ao += platycodin A, C, D&}
polygalacin D, spinasterol, spinasterol glucoside, inulin
5o Aol dA QQvh(1,38). Triterpenoid AFEW A AL

do > XN 24 ofN
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Table 4. Platycodon grandiflorum A. De Candolle intake and body weight by gender and age

Consumer-only

Total Gender Age Total

(N'02327) Male Female ~18 years 19~49 years 50 years~ (N: 7,242)
' (N: 107) (N: 120) (N: 51) (N: 82) (N: 94)

fntake Mean+SE”  26.4+1.5 28.842.4 24.2+1.9 18.142.1" 288424 28.842.7° 0.8+0.1

(&/d) Range 0.1~1355 08~1298 0.1~135.5 0.6~63.1 0.1~1355 12~129.8 0.0~1355
& 95th 75.6 79.1 61.1 58.7 75.6 79.1 0.0

Body Mean+SE 58.4+1.1 62.4+1.8 54.8+1.3 39.3+2.8 66.0+1.4 61.0+1.0 56.10.2
weight (kg) Range 120~93.8 12.0~93.8 13.9~91.7 12.0~84.6 469~938 413~825 84~138.0

YSE: Standard error.

?Means with different superscripts (a>b) within a row are significantly different from each other at 0=0.05 as determined by Duncan's

multiple range test.

o

3

o

¥ platycodin D& sEAHAA Hd AgsE, &
shabg Bl Fel2HE dANAZ-E(39), Tt
(40), 39= &7H37,41), I &74(42) S0l

2 YA A avFo] Fsta 2l

T#x] AHAE227H)S AE=E ‘Jr—r°1 AR A3}
wAF 10798 ] it =R AdH 7 28.8£2.4(0.8~129.8)
g/dl o, oz} 120 9] At ZehA] HAFHHFS 24.2+1.9
(0.1~135.5) g/d2 A® 7hell <l zfo] 7} It A
H 95th percentile E2H4] AHZFS P 424 79.1 g/d,
61.1 g/dsitt.

Sk AHAES ool B FAdF(184] o]dh), A
S (19~494)), = (504 oo & o] A= A5
ZFe AEiL Ay o AHFLE AAS 28.812.4(0.1~
135 5), == 28.842.7(1.2 ~129.8)> oj¥o] & A

= 18.1#£2.1(0.6~63.1) g/d &4 2 §9 %<l xpo]Z e}
LH I TH/X0.05). A8 95th percentile =8H4] A FH 3z
235 79.1> AAS 75.6> oJ¥o] F HadF 587 g/d=
R S e R e 01%101 9 HAdTHGE =335 9 4

1% %ol B vehat).

s ol OXL
_&1_!‘

yo et
i ox

o

Hgk 9 95th percentile 3t o] &3le] ©dg E4&
sl A FHF S AHESA T olul ZEhA] A H
o A67) 12k AE(2013d) FNAZGUF2AL F JF=x
AHEAL 19 A AFAFWE, 24217 317%49) oA A A
72428 AR 2 1) B =gk AR Juwhs e
2273 AW 2 IDREe] A HFE o] &3t HI7ME A3}

gom, 1 AxE Table 59 #r}.

QEAF dFA AAE A HE 1) 2 =87 A
HE B3 EFngy Ho FAMNHHZFS 0.001(~
1.363) mg/kg bw/dglem, Zt=ehA] W E=ehA] HH A
dFuEo] Pt FAAHARFS 47 0.002(~1.363),
0.000(~0.068) mg/kg bw/dA Tt AAFHAFA U] 2 11)9]
oA HHE S ¢FvE =E2HES AVEY Ha ¢
95th percentile FAg2olAd#H %S Z+7} 0.033(0.000~
1.309), 0.610 mg/kg bw/d%t}.

2013 T RIAZEA B st EdA (A, )
o] MW= FAMAAE 3,781% 5 2 13] 0.05%, F
5~63] 0.12%, 5 2~43] 1.98%, F 13] 4.84%, ¥ 2~33]
9.76%, € 13] 19.52% ¥ A9 ¢t HE 63.74%% ). g+H

S A %?7‘14 UAH A (EL e =EFFoA

L20ls =Y o el Blsf whgo] ¥ AA el TR ol
oA AT B QRuE wERE w4 G FEHojo} s (43), owwoﬂﬂ Ml 2re] AF F o]
AR A dn 9 webd ML) BFak Ardk, e AUY A Bl 7 Axe 24 AW, PEHFE
Table 5. Estimated daily intakes of aluminum from Platycodon grandiflorum A. De Candolle
Consumer-only (mg/kg bw/d)
Gender Age Total
Total Mal Femal ~18 19~49 S0 years— (o o42)
(N: 227) ale €malc years years years (mg/kg bw/d)
(N: 107) (N: 120) (N: 51) (N: 82) (N: 94)
Mean 0.055 0.056 0.054 0.056 0.053 0.057 0.002
Peeled Range 0.000~1.309 0.000~1.174 0.000~1.396 0.000~0.906 0.000~1.159 0.000~1.201 ~1.363
95th 0.706 0.691 0.608 0.815 0.625 0.707 -
Mean 0.004 0.004 0.004 0.004 0.004 0.004 0.000
Unpeeled Range 0.000~0.065 0.000~0.058 0.000~0.069 0.000~0.045 0.000~0.058 0.000~0.060 ~0.068
95th 0.034 0.033 0.029 0.039 0.030 0.034 -
Mean 0.033 0.034 0.032 0.034 0.032 0.034 0.001
Total Range 0.000~1.309 0.000~1.174 0.000~1.396 0.000~0.906 0.000~1.159 0.000~1.201 ~1.363
95th 0.610 0.597 0.525 0.704 0.540 0.611 -
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oA ¢ An|Ed= & xpol7F U F QomE S Al Eo
8t HHE 2029} of& 7] HHER oS HHsI= o] En
Setan g TAE Do) Ark4445). 5 AAF 24}
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oA % meselol & A F st AWbS WAeoldt ¥

F 9% BFHARE PFoR AT oL olel Aok

e, oA A S Tl M8 2o

Podel Sl AAFHAE wESE d ] Aol

web sl S BE Qe wdarhe 5

YAGNAT F wAA RAE AT LBYATOT 7
EDEE

Aoto] mepA o] FIFHFS ENE FA
= AbEste] A A FEE AT/ AR A
b HAi7h 1d3 oA AA e AT H S 82
mg/kg bw(16)¢} HluLste] Frlalgict & dd ==
AZFAY)E AT dIAAAFLR 71dste] 28R 9 F
AFRFTDom st AFHATA e D)o Ha F
AF7A o] #H w2 0.231 mg/kg bw/week”} H o] PTWI
9] 23.1%7F At o] A TepA] dATIe R FAHH do
=2 ko] Algtele] sl AN, 2, JF 9 B FA
T8 H7F AAR AR E I JrH12)= AE 2estH
freeetA & sAHE W 7MEAE Al dig &
758715 2 Huke ARRV|E Aol 3
gerer 2= 9ol
95th percentile 42 o] HFHEDDS &Fr5 HFH
2k = 95th percentile, AFAF(A U8 2. 11)2] 95th per-
centile Z&}A AHAF 2 H ASE o]§3td] =33
o AFHA AT (A U] L 1) 95th percentile =84] A&
2o A dAaFHG o7 74FE u 95th percentile 4
F1H2 ol H 2 4.270 mg/kg bw/dS 2™, PTWIe| #H]
3 4.2700) FEo R A AHAAT AV ) T S
A Z ZH95th percentile)ell g+ -5 3A] (probability anal-
ysis) & ASAA B77F dasieta Azhet
AHAATAYE M) 7r=etA] A3 Al B 2 95th
percentile FA24 o] FH &S 77} 0.055(0.000~1.309),
0.706 mg/kg bw/dlom, dze}x] 47 Al i+ 2 95th
percentile FA 2ol dHZEFLS 27+ 0.004(0.000~0.065),
0.034 mg/kg bw/ditt. webA] =2 A AN L
o] g A B th= T2 =g & 4 A drpd &
FHl =EFo] 1 Fold shsAol At
AAATAUE LIS AEE v dde] &Frw 3
o FAA o dHHEHS 712t 0.034(0.000~1.174), 0.032
(0.000~1.396) mg/kg bw/d= H|S=3F =50]9] 2™, 95th
percentile FA3 A o] dFHHEFL Y Z+2F 0.597, 0.525 mg/
kg bw/dSith. ZF=ekA] A3 Al Fd o] ¢FE Ha FA4
Aol dH =S 22 0.056(0.000~1.174), 0.054(0.000~
1.396) mg/kg bw/d$l 2.7, 95th percentile 3% 2] o] %
e i 212 0.691, 0.608 mg/kg bw/dth ¥ =2kA]
AH Al G e SR S I ol FARS 7M7) 0.004
(0.000~0.058), 0.004(0.000~0.069) mg/kg bw/d} o™,

F—E L2 ) O&"_,

o]ﬂ

3

e

95th percentile FA32 o] FH & g 21zt
mg/kg bw/d3ith.

AAATAN U LIS AFERE Uiro] 24 AFHE
B3 FA A EHFS A E A7 =dS 0.034(0.000~
1.201), oj#o] % HF4dF 0.034(0.000~0.906)> A 1=
0.032(0.000~1.159) mg/kg bw/d <432, 95th per—
centile FA o] FHFL ofdlo] I HAEF 0.704> =d
Z 0.611> A21= 0.540 mg/kg bw/d &4 2 FJ4h =7
%3Gz Ate] FFRA A T AH AR 227“391 |
o =82 A o] A4AF 28.842.4(0.1~135.5), =k
28.8+£2.7(1.2~129.8)> o]do] B HAWdF 18.1+2. 1(
~63.1) g/d =AGE HAoeE 2 28] AFHE Qg ¢F
Hig o] mEF A= ojfo] B HardFe] mEFe] A4
SHEU tha A4 vEbstth o] 32 Table 404 & 5 U=
1 AFHATY] AHE A Fo] 4T 66.0£1.4(46.9~93.8)

W3 61.0£1.0(41.3~82.5)> o]¥o] & HAdZ 39.3

0.033, 0.029

5
In ro —W @ OIN‘

]

Vv

+2.8(12.0~84.6) kg #4197 WEol mehx F LF2n)y
AFY, webA AT L AFS wAshe PFE wE Y
oA ATl A2 ool ¥ FAdFe] wmEHe] FiiF o

2 Folxl o x A7)

qﬂ‘] AE(A U 2. 1D kA AF Al Bt GFHE

=S dEEE o A9E 4% =dF 0.057
(0.000~1.201)> o]do] & HAdZ 0.056(0.000~0.906)
> 4215 0.053(0.000~1.159) mg/kg bw/d =A% o™,
95th percentile FRAo|AFHEFL ojgdo] A HA G
0.815> =% 0.707> 413 0.625 mg/kg bw/d &A=
=3tk AAATAYE L )9 FAEeA AFH Al B &
FHE SE5HS dEEE o] A9 43 =d3 0.004
(0.000~0.060), A21% 0.004(0.000~0.058), oj#o] H
A 2d% 0.004(0.000~0.045) mg/kg bw/d$l 2™, 95th
percentile —?7@@.01’“5‘4&2 ojdo] & HAdZ 0.039>
=@ 0.034> A% 0.030 mg/kg bw/d &A= =9

2 o

2014~2015d MeAl tiPvtE, 29vtE 31 Al A
oA 78 T Fd E derkE 28R F 9347 =R
7 537, EgtA] 4079 &7 HFFS T A9
P4 2 95th percentile dFrF FFHFS 72.989(0.54~
564.38) mg/kg ¥ 471.32 mg/kgo| At} 7F=EFA] 537 9]
H++ 2 95th percentile &FvH FHF-2 121.235(0.54
~564.38) mg/kg 2 545.622 mg/kgo|RQ o, I =2}A]
40749 H+ 2 95th percentile F1H &HFHF2 9.063
(0.72~28.05) mg/kg ¥ 26.379 mg/kgol At} @71
7R o] H GFvE ARHE AA dH I =21
Hl3)] 1344 =2 FFo® {F94Q AFol7F AATHAXK
0.001). E&kA|e] F5uly EAZEa A67] 13 A= (2013
el S A F2AL F GYANEAN Y A AFAAF

of H
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