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Abstract The risk of various hazardous substances in aquatic environment comprises not only the
concentration of substances in the environmental medium but also their accumulation in fish through complex
food web and the health risks to humans through the fish. In Korea, the monitoring of residual toxicant in
aquatic ecosystems began in 2016 following the enforcement of the Acts on registration and evaluation for
the management of chemicals used in daily life (consumer chemical products), and attention has been paid to
potentially hazardous substances attributed to them. Recently, studies have been carried out to investigate the
distribution of these hazardous substances in the ecosystem and calculate their emission factors. These include
the accumulation and transport of substances, such as detergents, dyes, fragrances, cosmetics, and disinfectants,
within trophic levels. This study summarizes the results of recently published research on the inflow and
distribution of hazardous substances from consumer chemical products to the aquatic environment and presents
the scientific implication. Based on studies on aquatic environment monitoring techniques, this study suggests
research directions for monitoring the residual concentration and distribution of harmful chemical substances in
aquatic ecosystems. In particular, this study introduces the directions for research on trophic position analysis
using compound specific isotope analysis and trophic magnification factors, which are needed to fulfill the
contemporary requirements of selecting target fish based on the survey of major fish that inhabit domestic waters
and assessment of associated health risk. In addition, this study provides suggestions for future biota monitoring
and chemical research in Korea.
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= Akt ol8E & Aok v=Y B FES
°§ | AR =S F A (State)ol A= 015 g QAA

FE Bt AFel gt Zhel=akelE AASHE e

d], F A A Foll A= largemouth bass®} smallmouth bassol|
s 120 13] o]Fe HHE AgtstH, AA|o] striped
bassi AR AH Fedol Agoz BohE BAFL
e 5 ol o] oLl e W 7|Z0| ZAET(The
New Jersey Department of Environmental Protection and
the New Jersey Department of Health). ¥FH $t=+-2 4t 7}
o Be 0] o587} A4S ojIEl o) AT 4
NLoIE BTl i A AR Y FES v
o 2 el Al S skl 37 g 5 92
=2 #27 vEe A4l
wehA EIeAEo A 7]Q1eE thekdt Edo] HiEEH
U AlFolA =1 BAo thiet BT A =E 24 7
g A7 AlE ] aFH

> of
fo ofn

O.

ol T3 A® B F skt
2 5ol ZAE BAAS 151 AHIAE Ao}
£ A9ITkA 28| 2fo]h (Odum, 1975). o15<] Thpolut
Moo} 2ol TAOA WAL olmate] ATk A4S
A3 AgHoR BAZL glon, oleist 2NE wgow
AENH A4, 75515 ta 250 b Gk
oH olRAe ZAHE AL A 2xje] glo] 712
31 (An et al., 2007; Kim and An, 2020),
Be AT50] ofFo AEEA 54, 53] 23 AHA
ZH F T oA AEHA 72, AAATIES 88T

tHIZ 71

QST FYSY7AS AT 191

TAEA B7hg e F7PHE o83t AFE AlEst
3 QIth(USDA, 1998; MOLIT, 2001). ZZof|= o]&F9]
2O} A, B4 $29) BEALE o83 AT WY
2 olgstel BALA it 2140E A oA
Q77} 453 e (MOE, 2010).

T UL T 54, A 59 2BHIA o7
27} 2T Yot ol T 220IH AT Sdl
o2t Tjr PR e Y 39 ARE E2
H7} AUERE D22 HAeHE ol te HEE U4
% 9% 5o 590 Jguy. 127 ol Aok
o}+FA | 4= (Diversity index), w6 = Z|<=(Evenness index)
o Zro] A& 7|RtOE 3t X EE YA Hlo| &
€2 4 UtH(Table 2). 7HA| EoA Y A LS &=
3ety aolsolu oA 4. & faliEde] gt |
3tz YHoly 71§, 544 AAEY W a3 A2
U 22} 2ol A9 M3t (biomarker)7t Z3HE 4 3loH,
olggt /Ao WIE sAst= © o] BEA W 53
H 2EEEY see Wl g 2AXEZL E 4 U
(Kim and An, 2020; Guo et al., 2021). 3}A|gF -2yt
A FEAEE AR o3 ZUEHY AMYL AT E
HE9 FelEde A71A2E A= A Yo BEA
W eHdEE £ 22 AESH B52 A7|Fer &+
3yt A 77 AT Aot

=99 A¢ FAHAE L2 o= fFalEd =Y
HHol o777} gol & 5] U=l ol ol F7F Akt
U SUHAE QLR st ARY AU FAEEY
X E°] &7 ‘TH-E#"]‘:} 7"5_ 01‘—'—'94 0 AEAZ Qlsf
HE #AE 7 e 3 W st REg=
ojfol FA4E F=7t u%a T o] 27 o5 E st
£ dloll &0l O}Eq ozt Edof tigt 242 F74t ks
317 3tk (Jezierska and Witeska, 2006). 18|11 A|& 23
I B4 glo] BE 272 Qg Alofo] A, FE FF
Stz 2ol gutstE 23t A=A e 23 3] 7}
tohe A o] 9lth(Gadzata-Kopciuch e al., 2004). ©
o 44t A2 UHIE 0|0 4 Qo] A%
B8 A7 979 71 AS AT o] $AHEY &
A7 gt zA el Fao] B2 u,

nH 4o olr ol
2 &

=2
=

a M o
ol
=

o m

by o 4
_{.
rlr i

N
=

transfer (’}j 4] o5 (

SA (TP) 34 l‘“—i OH%Q—J e S43 g o



192 HEX| - =5t

rlo

s -

871417

Ofo
Hor

Table 2. Various parameters and indexes used for ecology and environmental research using fish.

Study level Parameters Index / Analysis Providing information
Community Richness, dominant species, abundances, Dominance index, diversity index, Ecosystem characteristics
structures evenness, cohabitation species richness index, Fish Assessment Index, and status

Species Biotic Index, Multi-metric

Fish Assessment Index
Environmental Physical and chemical factors Qualitative Habitat Evaluation Index, Habitat suitability
factors (Temp., DO, BOD, COD, TSS, water flow, Habitat Suitability Index

water mass, bed structure, dam etc)

Guilds Benthic, water column, subsurface

Habitat guild analysis

omnivore, insectivore, herbivore, carnivore

Trophic guild analysis

Tolerance species, Intermediate species,
Sensitive species

Tolerance guild analysis

Ecosystem and food web
structure

Species characters ~ Endemic species, Endangered species,
Natural monument specie, alien species

Ecosystem characteristics
and status

Individual level Necropsy

Necropsy-Based Health Assessment
Index

Chemical analysis Accumulated concentrations of pollutants

Bioconcentration factor,
Biomagnification factor,
Trophic magnification factor

Biological impacts and
environmental risks

HE Adste= go $a3 A=7 9ok faiEd o] S
(magnification)y= EZ0] FHE A Hg *2 &
&1 2 AREE DAY, AHAE FA5= e 1
A4 BACA FEEY Hold 2 W Agd A=A
W & 7hsAds AT & =S she Aol AESHA
4= (Trophic magnification factor, TMF)?|t}. TMF= A e A|
W GG A(TP)oll IE FelEE =9 57t o5 2 &
AT 5 i, PREY A AtolAe FlEEL
T AL (S 28[APQl ol FE dALE BAdEY
(Oost et al., 1996; Kim et al., 2022). I EH S 2 42 (Hg)
7 o g 3tato|#d (PCB)o| AU A| Bo Lo A A
Egi7t & == EEE oW 77 AFEHAYTH(Oost et
al., 1996; Atwell et al., 1998).

AEY FLAA (TPE AHF35H7] %t B F B71%F
Aol tigt A E AEE Aoty gzl gt A
429 AT 4712 AEY At g3 9 ]
At AR 7he] a9 Aok F 9 daH7E AT
&2 FAYRE Y& o]&3tth(Minagawa and Wada,
1984; Oh et al., 2019). ©] £4 H'HL o SE 9
Aol =2 FEE 9T o WEE dFY oHIZ =
A3 4= A, AAeE 71 ATt REFE A HAE 5

i

o

A4 Ane Agds FHos

FyelHos s

A 8= 9t} (Vander Zanden et al., 1999; Choi et al.,

2020). A YA E o] 83 Ho)
AejA mde] Bt Heet HESH
A += d=d AAEAY 9
8= mixing modelo] I TEZ Q]
2014).

2. 0|72 73l

[IH[I

1) 7 MU RH=E =24 B

T AT AAE o]L3)
2 TA o W FEE
o] 7| =& AT &
o]t} (Phillips et al.,

HELR LR IPITS

AF7HA] +2874E ez 3 % A=A W %311%@
Bk

Ol xx =4 W »my

o SEuH AR BAOR SHeick. ol ATE 49

A B2 ASH g

gt Aq ST 22 AEE A= o dE =

A whEs7] g n 4y 3y
2] 490 FHEE vgo
S mRske A AN @7t

o A=A W A Aol & F&
]

Zads a4 3

th(An et al., 2020). =3t E|ZZo|uy ARl F2po] Z H
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A2 A BEMA 2 =2 FHE 5 9
TeElofA o] B S 7| d g T S
‘E}(Cho et al., 2010). AAZ 20099 sk=A 2
F7F fdEE sHHAA =PE oF A
Aol B3t A= wiA EE o2
dEY BEXE 59 A W B 3

A2 ‘54‘1*3% HoFh
agu o FE o] 8e AF7AY A+ 2A dA o
F7F A T2 (o) ol F¥HA HAERE 2
HotA] ¥ Qlh= AIE Zeth ol i olF AF
o] F8AE HoF=T, off AW =2 v= 21
£ ol8E o oFo AAAT FF, 2| FA] M=k
of et ARE T3 FAED =27 5715 A4 9
g =29 J=rt 53 Ao Zjolg WAAZA £ 7
Fo|th(An er al., 2020). B3t o]RL A3t what A
97 EE udgy oz HolE gl wet A A
(TP, FHAN7E Gt 4= o] A&t F3t TRHo]
7t B AR dthEte AFE FYPshe AP
7 9] Hzto] met sfjAo] Dt =% th(Keppeler e

it

O oX oX

_Pﬂmf'

<
ofx -l>
05
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fwﬂ
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al.,2020). 53] %A whe} chEA TAHE GYaHA (A
A) WAL G wele A (ThE 24 ¥ 4 9k
Yl ol Anke AN A9IGtolHAl A
2 4L Bhe olRelAN WEE & Yok o ol 7

ot EZAQE 2 H&(bass)= olFe FAELST T o
FARES g H o r A5 g Hol7t E 5
Q= z17]9) oo SEL AARA] Tt we Wl
9] JFHA(TP)E 7} 4 Aot (Murphy et al., 2019). 1
97 GEo o7 AW FABL F2 L o|F ol$d
TMF A5 913 Z83t a4 AdiAe A 2
o tiidolE e A 2 FAFTLY HABA - gt olsh

7} F asith
azu AF7HA o7 AW FAEE = 4
A=

A% 9 A4 A4 BAE A9 SH0% w8
7] 2o AR o1FY Aol e THFEE ol &
AL7E FE o|F QO™ (Kim et al., 2012; Hung et al.,
2019), Fai=2 o S tisf w7, AR, 193 oF
5 ARE G ok B4, 35 isel
o, 23831 9 YollA e TMFY BCF (BSAF)9 Z+&

= 1 971 8] =EETH(Choo et al., 2018; Kim et al.,
2022). £3], RUE P 9T A7 F AEIHAE 712
2R ol AY 24 FEo) g T A7 2
3 31280l dhsiAe 2E wh glev], B9 Jor
o B& fEEY g oFEE AT =

Kim et al.

HESISIHIZE 7|

A ST 193

(2022)E A9l 7

2) 0{RE o|2st A=Al (TMF) g+

FE ol &3 TMF d+= 3F =99 A HollA
229 AR FAAE A=A ST Kim er al, 2022
Yang et al., 2022). §3] F3EHY FA I AL A
< ZRIst7| 9%k TMF |oll A BejA W gFaA gk
2 E49 s olfeE F8% 247 H=H (Won er
al., 2018), LAt RAEZA T TA A oA Lz
71&7] = o83t TMFE AL 4= S17] dZolth
(Borgi et al., 2012) (4] 1).

FL5}c} (Table 3).

logConc.=a+b X TP
TMF =10 (D

ol o FY FUdHA BEE
22 I A=E A|F3l+= ‘Fishbase (https://www.fishbase.
se/search.php)’ U, Y& oA ZALE HAHA A 3
AE 2 (& 59, TEEZIE(TP=2)EF Y= F
2 EXV|(TP=3)E Fotd= a9 JgdA= 4o|th
7t oE 99 IdE o]&E £ gl Yugtt &
8], AF7HA] o]79] FLHAE YEti7] At B 5
A WE&=ol gt FeE Aoy D AA]%"(DNA
metabarcoding) S &-&
HeTh ol gt Jekgt
HFAlolth, SRR A%

o AFE A B U 4 o

Autz el A EAL 7]

ﬁ fﬂ°‘~'
i
r
n-)

d
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FX‘-
5
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R
u
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rr
of
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313
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=<t

Hol Eg4Agol —7’—5]715 steled, A WA= 287
oA AFA HEAHLE A3 iAol AAAAHFH
et GoA A5 A4 TAeTERRLAS
ol MEHAL, 4B o] et olst AT 7t
9] trophic discrimination factor (TDF)7} @2t 4= Qi

+ Zo|th(Scharnweber e al., 2021). & AA= H4] E4
of meh 24, ZAo|Fom FREE AR A= A
A BAZ N 270 wet dEpAAY B -
th= AHolth(Choi er al., 2020). G %¥3HE EE (trophic
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Table 3. Studies on bioaccumulation of household product (consumer products) derived pollutants in aquatic environment of Korea.

Target pollutants Study area Organisms Concentrations Remarks Reference
Perfluorinated Gulpo stream Common carp  54.7~233.15 Cho et al.,
compound (ng g”" wet-wt.) 2010
(22PFCs) Crucian carp 0.70~300.09

(ng g™ wet-wt.)
PFC (PFAA) 4 west coasts and 2 rivers ~ Fish 3.2~180ng g~ ww Hong et al.,
(Geum and Yeongsan) bivalve 5.1~47ng g~ ww 2015
crustacean 2.6~135ng g ' ww
worm 32~7Ing g™ ww
Siloxane Three major rivers Crucian carp ND~480ng g™' ww (X Cyclic) Wang et al.,
(n=106) ND~11.9ng g_] ww (2_linear) 2021
ND~481ng g~' ww (X Siloxane)

Siloxane Geum river 14 fish species  40.5~576ng g~ Iw TMF: 0.7~0.8 Kim et al.,

(D4, D5, D6) (upper stream and estuary) 2022

Synthetic musks 18.3~39000ng g ™' Iw TMF: 1.0~2.3

(HHCB, AHTN, MK)

Nakdong river Bivalve 56.2~1110 Lee et al.,
(HHCB ng g”" lipid wt) 2014
ND~360
(AHTN ng g”' lipid wt)

OPFR Nakdong river Cruciancarp ~ 4.23~7.75ng g"' ww BCF: 1.06 X 10*~  Choo et al.,
in Muscle 1.83x10* 2018
6.22~18.1 in Liver
3.08~7.70 in Gonad BSAF: 3.49~6.89
31.1~256 in whole body

>_PBDE Gwangyang bay 11 aquatic 16000 +21000 (pg g”" lipid wt) Kim et al.,

organisms in edible tissue 2012
(fish, bivalve, 5500+4300 (pg g~ lipid wt)
and crustacean) in liver

cascade) T FUBHH A= (wophic guild)2 AFEE Al Ao wet T2 GYTAS Ve, 55 FYhc

FHA QA BAQ gL Aot B Holg i FEHLLH G N E AHEE JFTAY W WYE

S5 Ao BRAEE HAFT, st sAEA A2 o5 AEIEHE A (IFFTAN FEHA B2 2HE

B A FHIF FJEIF AP P 848 WFSA g oMY Ase AHSAL Uk old2 B AEA Y

S5 e gudth ol WS 7S AY AR Folgt  FALMHEULY EHS TE BRUW A7 AL

I St PE 2RSS 2E, A 9 3 Aolo I DAE W] AR AR Al Wi 2e

2hA 3Ngto]l T2 249 4 932 E51H (Jennings
and van der Molen, 2015), 22 2315 Choi et al. (2020)
9 A+ TFY oFet steigte Ao weh A
2 9 (ecological niche)d} F¥ed 55& 254 H
of et FFEATt b £ e Bt o] A
TolAE AR & AAANA HFE F oF (EYUuix

Micropterus salmoides, 3 5-X] Pseudogobio esocinus)®|

A& A 71514 3% th(Choi and Shin, 2018).

3) ofo| At OFYS A HAH| 2MS BETH JUTHA SiAM
7|4
HEALHE o] & B
< AR FHLLN 7 DA et dASHA
7hettta AR 3 Q7] wl&Eo|H (TDF, Fig. 1a), 19844
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) Fish (consumer)

@ Trophic AAs (ex.Glu)

Diet = Source AAs (ex. Phe) @
2 "
*‘ ®
&\gr ‘ \4
z | . N e .
w 15
TDF variable AS NTrophlc AAs
,,,,,,,,,,,,,,,,,, 9
it Baseline variable lB 4
Ad' 5NSource AAs \
1 2 3 1 2 3
Trophic Positions (TPs) Trophic Positions (TPs)

TPyuik = [(8° Nyisn — 6"5Naier)/TDF] + (1 07 2)

TDF=AN(consumer-diet)

TPass = [(6"° Nty — 8*°Npne — B)/TDF] + 1
p=3.4, TDF=6.9

Fig. 1. Comparisons of two approaches for calculating trophic position using stable isotope analysis (a) bulk nitrogen isotope approach
required both diet and target organism and (b) approach using compound specific isotope analysis (CSIA) of amino acids of target fish (Per-
mission granted/ illustrated by Kim In Young, author of http:/fishillust.com/home).

Minagawa and Wada®l] €3] 3.4+0.1 (TDF)Z A¢H &
2 HF glo] o] 851 1o} (Minagawa and Wada, 1984)
A A= e AEA W 3HEY HEEHd4H]
(Compound specific isotope analysis, CSIA)E ©]-83F 43}
H AT 2 7129 o] 7R Qe AE ReE
2= Qlths HoA Zgaka gtk (Chikaraishi er al., 2007;
Won et al., 2020).

ofu| i Ato] A FHHAHE o] &5 FIHY e
= A=Y AW diatel A (1) FHLH 9 It
AL glo] Ho] (source, o|HA]) 7| €S HojF= ofv|=
AL (source amino acid)®@}, (2) 7§A] W thiAboll o& 1 3t
o] EAYR = otu| Ak (trophic amino acid)®] L4
H| 9] 20| & o] gttt (Fig. 1b) (4] 2). G 4] A] wrophic
amino acid® ©]-&% glutamic acids®] §"°N& A o]
wtat oF 8.0%0 AL H|A I A F7lek=t], ol 7HA W
glutamic acid®] AL G oA o}dl7] (NH;)7| & Eol=
Y= AL A Y3 AR E FAL vt E2 of
n)ieibo]l Aol A EHi HoldAHo] wet HEE] o
2o ANA o2 A tigt ARE Attt ¥,
source amino acid2 ©]-8% phenylalanine A} I} of
A FHHH Y #SE glom A 33 Aol 1A
A& Ao HILEX] (0.4%0) ot Holdel thet FEE A

T8 & ek o] WX st A A E4T 2=
71A ol YA A @t DA L2 A (TDE,
Fig. Ib)E °]&3f Hot LA FITAE AN 5 3
£ HoAl 7129 2849 T AL (" Nouw) B
o]-§3 W EeHUE Hedt)
AAE Ay @2 dA 9 LuAE 295t
AES ARE 7 E43foF RE 7129 B2 8% =

A} Al AEAE AT e ol (F1) A2E T A
Walok sk olelge 2w Wl obuliAte] HYES)
ArEE BED S o BT ol§3 JYUAS
A2 W 5 9o 29 FAGYA] 2L T A7
2 5T 4 ke FHE ATk B3 wRe S
S ofFolut HYH olF, 1T RS KA0IF
o e 24 A7t FRHR oeF 2ANH OFE o
422 o 90 A3 % 599U Hgae A

7Fssl7] wgol Thergt 87olA Al
A o] 753 Lrehdith

TPass=[(0"Ngu— 6" Npre— 8)/ TDF] + 1 )

AR B A ghe] el e AR wE |
@ 5 9= TDF7} op7|3hs FFaH|e) Med= A
=+ the Aot (Fig. la). $H4E o83 FFDA 3
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S 7129 D0 Gt 44 AFAN TOR T 2 Aol 34 s SOl ol 2 o
g o] £ aal gnd as @Ay T A od HAS gyoz ge a7t AmHy gt

7129 F9 Hold § Az Ao wet IFS e
- AT
THA] 2ol ofm|iAte] A E YA E o] 83t 4

FA AEHES AR RN AHfoF sk F2
°ﬂ et BlSS RRFHME A AL BEA W AR

B}t JgatA AL = ke oA g AEA
141011*1 FEZY AeA W Asd £8 gt JRE
AZ3t= gl 9lo] 883} (Choi ef al., 2017; Kim e al.,

2022; Yang et al., 2022). & T2 A A o]& 7|Hte
2 ol e 9 S8 TMF AHE ol £ 4
AT L SIS 7R B 7ML sl 2 919
t}(Won et al., 2020).

£
SHEY BLEY S| W

St FN A 7113 TRt &
YEo] A FFSE & = A
FHolA = FeliEde &7 A W RFS
ZUE P ofQfof AejA Bl B7 HF7
I QYA FRE Aok E3F AEA W 3%

o] & B4 21 JA] I $AE AAStaL ¢ =
of 24 Uch A=A W FAEE AFE A AE

A Ade Al 4E FERY S ARE
s AeiA ol S dFE = Q= TMF
7F el 2 & ok felEd Y TMF A< 3
o] AE FAY Yol B3 AL 7S olslista A
B4 Hsids Brtsketl 83 AEE ATE = YL
o vobrt g W fEEY Asel He ARE 22
e E Az o] 8E 4= Stk Idol: Bt AlF
o z28E 7|3 FaiEdol gt TMF= &dstA A+
57 o8 ol TMF 477} pal8ae] 2% ug
AL Q= 71EY A5 Erh AEA RS A W
FXeHA TA ) gt olsE &5H] WwolRtar & 4
ek AF7HA] FEe TMF +5 fls 42d faied
o B4 71 A oA A W FEAY A==}
BEEE NP7 A% 71eF k=o] oo, &
3] BEY JIAAE Fobst= d ol 713 HHe
2 AR otu|iAte] HAYF Uit = T EE
H24 Azxle} B8 AH] (Gas chromatography combustion
b4 744

Mo o2

E
m{n rg Ry MO
B W o @ B R 4o

=D

isotope ratio mass spectrometry, GC/C/IRMS) %

o|¢} Wyste] oju] grREO] Q= =
7 9 AL A3te ofu|leAl qF é% HLHE o] g3 9
FA A Aol glol i} AlE AA F
g 5 g ZeZ JidEdh A l AT 4 HAEA
o 9o &9 FFdA ol HAsHE T
EX fallEdol tig =4 8 A+ S A9
tlof o] &xm £=9of upet 24 FHE 5 Y= AHE
AT = e FEE AFT 5 AU
TMF ol glof o83t 71&e4d 7143 S84 Xé
oFet alEdS TEst A A Jé
dlof 9ol B ¥, 9 ¥, 281 QA Ao
TMF 422 o]ojA] Bt Jggt =A4e A W‘7P— 7}
st & Aot £3] 9] o] A A +yH
P—: oju] o] FEZ uFOoZ I YA Y 2
AL Brksh7]o SEsH ol=e AnE o F
171 8l YT HeA], E3] ofn|Ate] ¢HYFH
H|E o] g3gh JgA A& thofdt =8F F&
PE AIPHoRA FT FallEde] nYEY B
A 7| o2 Ak 4= & Aol E3E 9]
ZARE A3 o FRARE o9 T2
B7He] EES AR ofF A4, 2 ZAAH
A BiEo] FFS FE= AAA S aglel tigt of
32t TMF Aol o] AAHS woiF7] g A& A
ol €82 M2 XA Sol 7o R AAE F
8= Y& Aot
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o% fob i oot mot pfo aldh o @ o i orlr (e
OE i)
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T84 U oF waE

7 A W 229 s=E
g ol AU S23 oRE Eﬂ 2 Zil HEH‘*‘DE ol
ojxtt. FUi 2 7 20164 o] F BEM ARSHIL U=
SPeHAlE (AESHAIE) 71 Al =2 #EE 9
o SE H7F SOl A HE AEH A olg 2o
27 o] FUA ol met A W FFo o
it 2AHE £E7] AR HZole o2t =29
B2 93 AEA Y BX 2A D vl A% ARS 9
g AFAR ol +FEL e i AT AFdelA = Al
A, H2HA|, GHA, BEA S& vIET ECIU Al
Al soll 2dEE i - 2FAE 22 g
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3 Fd @ 2o igt A+ ZAHE At
2 oJu|E AAsHY ESF o] +YPEI QE=
2B 71l gk At dE e E A &
qEAY 34 W AF v 2 X, A"A =Y
RS 93 A7 WS Attt gtk £3] AFE
QGO R St ZAMA I o Ashe T4 °1‘rr
ZAL 9 o] F Higo R g i ol AAY et 2l
A Al A oA 5 AVIHLR aFEE AFE
Agt FFHA AT YESNAs A+ FFS A0
st g FYollA FHET e BN ZYUEPH 3t
2 Ao gt Al 23S}

MAEE X @Ydstn s RstaTe Felg
Fag @), 25 (@FUNTD AFeAHE AT
) A=A @Errdetn sfggsatsta} vialabd), T2
EEEE oﬁowwzw 4, AAE (FFdsta of
%rﬁwzm R

MA7|H = dndA:

-l%lﬂ%

Aex, T, ARE, A2 54
W g 2ok, AER, 24 dex, 4 44 %
A% e, 292, An @ §AA, ARG e
R, | A E

OlsHEI £ Erelt olsiuA 352 oAt 92
G| 2 A7E 2022d BARO|H X Yol AP
AT B NSALILE Bl BRI
(KEITD 9] A& ¥ek54th 2020002970007, 1485018
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