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ABSTRACT

In Korea, 90% of the population lives in urban areas, so urban agriculture is commonly carried out. However,
research on the safety of urban soils for growing food still needs to be done. Thus, this study was conducted to
evaluate the suitability of urban soil for crop cultivation by investigating the heavy metal concentration of soil
and plant from urban gardens in Jinju. Soils and crop leaves were collected from 23 urban gardens, and the
concentrations of As, Cd, Cr, Cu, Ni, Pb, and Zn were analyzed. The average concentrations of garden soils in
Jinju were As 5.31, Cd 0.59, Cr 30.09, Cu 33.05, Ni 21.14, Pb 23.28, and Zn 121.68 mg kg™, which did not
exceed the Korean guidelines except for Zn in one study site. Geoaccumulation Index, calculated using the
background values of heavy metals in Korean soil, showed that contamination of Cd, Cu, Pb, and Zn was in
progress. The inflow of Cu and Zn into the garden soils would be from the atmosphere and direct entry into the
soil by adding livestock manure. Differently, the other elements were more predominantly introduced from
the atmosphere. Particularly, a significant amount of Pb was introduced into the soils from the atmosphere in
a couple of gardens. Overall, the results from this study indicated that continuous monitoring for heavy metals
in urban garden soils is required for food safety.

Keywords: Anthropogenic activities, Crop safety, Heavy metal contamination, Urban agriculture

The number of urban gardens at each level of soil contamination by Geoaccumulation Index.

Level of soil contamination As Cd Cu Ni Pb Zn
Practically uncontaminated 19 1 1 12 12 1
Uncontaminated to moderately contaminated 3 12 10 8 8 12
Moderately contaminated 1 10 9 3 2
Moderately to heavily contaminated 0 0 1
More than heavily contaminated 0 0 0 0
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Introduction

FEuek= TA] Q1HIE0] 90% o0 2 9 =0 o] 2 1| AlFHo] EilsA| o] Fo| 2] It} (Oh and
Choi, 2021). EATIES Al Y-S Sl A HEstal 7SS E719, 23 s2ka2 Afvlisto] A4 o]
2 AT 4 o] (Im and Lee, 2011; Rhim et al., 2011) A5G0l gt ¥4 o] 44 S7Fskal Itk (MAFRA, 2013).

.I

5 L 22 Aol A= EA]% > o] Shj) D ARSI A 7Hx] AFL el T T HE-S Aot A 72
A& 1okl 4 %Olﬂr( Oh and Choi, 2021). T3}, EAEE &5 79, TA A StHERE A Y R2E5
A 245 EARs o] tigh St s o] Fo]X] 11 STt (Hwang et al., 2010; Na, 2010; Lee, 2012; Nam and
Jung, 2014).

TZAPsA] thet A S712 Al s SIS st A7t Hol =] Ylo, s 2HE-S Aulisk=t] TAESF
O] A& 7Rt A= oA HE]E AAolrt (Kwag et al., 2019). EAOX = H7]E, &2 w5rH 5 LHY

o] ZAfctH of7|A LAt @ A2 vighS Bl Hlitste] 72|z Holzl SIES o JakS nXt} (Jaradat
and Momani, 1999; Kim et al., 2015). 53] ZFgA} A7 9 vlj7]712, gfolo], &, Bo| It fRIE Fof &
QE ZH%o] L2 L A2 2 99w A7 o] B QIh (Lee et al., 2020). 1 Hat ofU2h 8714 H|=
O 7 AP EA s Y EYY] Fad LAEE 57M717]% 2t (Kim et al., 2011). o1& 501 Xu 52 =
HﬂHlOﬂ I3 Cu 2 Zno] AHIE Foll EF Foll ST B 53T (Xu et al., 2013). o237 FE5-2 thE

“Z‘Jlrﬂﬂ 2 Eoli=A] o Rl EY T fr e AU FU1E 2 SaS e A S dorH @

A AIZEESE Bl JbRdle 544 7t (Jeong, 2007). EY F Sas5s 540 72 A A= A4S0l &
ofiA| 1 %qu' QIzto] 0 Al AE-E AHFIoHH Fa S-30l sl 2HE ol 4E 13 o] A%t} (Jeong, 2007).
Sejulis T2 A 9158 EARE EQFo] S5 @ ol thgh A7t o] Fol ek AS5EAoA &
AElE Eoko] 224 9 A A} 9191a1 (Kim et al., 2011), 2AFEIRF EoF @ Al24)| 224 ZAL(Kim et al.,
2015), T2 B g4 AP e) (Kim et al., 2017). g FARFAA oA FA2), Zia] ] S 2]

2

0.

TAIE E Q4 Sa A (Jeong, 2007)2F 4t TAISEY EY Sa5 QAE W ES AR R FrPHolF
o] Ht} (Kwag et al., 2019). Ao A EAJENEO] EQF 814 A ZALS Bof| 34 55 W77} o] Fo]

KT (Jang et al., 2016). = SAolA= 2158 AP EO] o] R0 2] 2] AUH FAEA] JF=0] EABHES ddo
2, ES s2EE AFote] Tas T AL L @e s Holekr:

Materials and Methods

B W ASH AR M R ARE UTA FoRE, SO, WA, ASkE, WA, oldE, 245, s

7K, Aok, 245, Aol KI5t AR 2372 AAdele] 2021 Y 6ol AT A= A 2
= o} 85}0] ILE (0 - 20 )2} A1 (20 - 40 om)S 217} A Fste] BAle] o] glaick, ALRA) Al F7A 43
(13 - 164 S0 Aolet B2 ol Afslolct, A 528 SRz e (147, 729 A1), 4% (16
A)elglom, Eore e Aol QIS A AAsle] Eofo] o] 9l ghe gite] glg Aster
2} 230 3 - 5700) AR A 6 - 107 0] AL Aste] stfe] Alma sheet,

- oft
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EY Y ASEH 24 EY Y AEA B2 sE218H 324l weh Alssltt (RDA, 2000) EF
2 51 2 mm AE A & BE AlgE=pH, A7|H % (electrical conductivity, EC), 71, f-a4t, i
SHg ol (Ca™', K', Mg™) 3, T o Atds w4010, HE A= Sas At 2463tk EY pH
Q}EC+ 1:5% (W/w) 2.2 pH meter (S210, Mettler-Toledo, Switzerland)2} EC meter (S230, Mettler-Toledo, Swit-
zerland)E ©1-8510] SA5INL EY EC= 5784kl 55 &ote] 215 519t 171 o2 ES Al=E 500

pum Aol FAZ] & - 82FA AR 7] (vario MACRO cube, Elementar, Germany) = ©4 SRS S5 F At
SHIT. - 14 (P,05)2 Lancasteri< ©]- 861 UV 373 7] (Specord 200 plus, Analytik Jena, Germany)=
HA5H9E w2t ol 22 B2 1 N Ammonium acetate (pH 7.0)2 F&5}o] FEH 0] 9Fol2 555 [CP-OES
(Avi0200, Perkin Elmer, USA) 2 575190 tt. a4 A& S5 (A4 g4 =3:1) 2 EG-S Eolet 3 1CP-OES
£ o|-8sto] S4SHAHH (MOE, 2010).

A EAIE ZF Bl A AFRY Sl Al riM|A 0 2 Uiro] e RS BT RIMIA AEAle ARt
3H IH=, AlA AlEAlE SRE ol8ste] 952 - 351 Aol 2 50°C dry ovenol| ] £F5] x5t A xE
A EA S Eafelo] A1EA 1 gof] A9 mLo} ¥4 2 mLE YWl SAE E5)7] (0D-98-001, ODLAB, Korea)
2 160°CollA] eF16A17FES Al =5 wolfotal =ollH2 50 mL vol-flaskof] ol 842t & 5lAolo] & F s
ICP-OES & #4531t 241 2ol A=Al E x5t o euet AR a5 o187 12 BAIE 7o) 7 |
2ol AF T 2HEA| O] S ETHE EH O 2 90%3] A 02 715=6to] A EA| EAEIE SHtsHITHRDA, 2006).

|0

o]

HOIE{SA  ZH Sl Eofe) slah e Selteh e W (Kim et al. 2019) 9 5-E71 87 WEFSobY 44
w9le} vl BABHAk EUE HE FT4 552 9L i (Yoon etal., 2009) 3 EFAFRAY 2]

715t v st o, REQAES] YA B s s 7] ZARE i A| TAEE Autet vl wot gt AH E
%] 2 &= Geoaccumulation index (Igeo) S &0 B7FOIALY. Igeor= HAEYS] 0 H LS QHER] b2
EFu] 77l 5308 BERslo] @ G olE whdsk=t] g o] &%t (Khaled et al., 2006; Barbieri, 2016; Huang
etal., 2017). I 7S] 53 LG Table 19 HFERH O™, Iy, AFE 3412 TR OF2fi} Lt

Igeo =logy [Cr / (1.5By)] (Eq. 1)

A4 C2 EY T 555085, Bz S5 n2l 92Ut E 5 8855 (Yoon et al., 2009) TH 5}

Table 1. I values and the degree of soil contamination (Huang et al., 2017).

Igeo values Degree of soil contamination

<0 Practically uncontaminated

0-1 Uncontaminated to moderately contaminated
1-2 Moderately contaminated

2-3 Moderately to heavily contaminated
3-4 Heavily contaminated

4-5 Heavily to extremely contaminated

5< Extremely contaminated
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Arotant. vi7d 5] AR A /4= 1.5t} (Khaled et al., 2006).
A A W S5 g2 Al E T nA1E AEAE Aol Haake Trokal A nlAIE Q) FollA AlE e s
T2 W 2R Aotainh TRt AEA9] CdY} Pb Frt AREOJoRESPAA A AR HAF Sa4 o1-871% (Cd

0.2 mg kg ©J5k, Pb 0.3 mg kg ©I5holl F2t5l=A] ¥ w5ttt (MFDS, 2021).

Results and Discussion

=
9727827 oVl oF dE| A 0 2 Uit EFECE B 0.7 dS m™' &2 197] 2|3 o] 2|y E S Hael
dSm™ B} @kt 17 230] 2.6 dS m™ 2 EC 217 #19] 2 dS m' & Z6l3irh. f71E Bt 347 gkg ' B
|

3
5 2SI 57 EG2 A9 mRto] Itk XFA] AIE ESFO] f 8 Q14 (P,0s) T 2178 91 (300 -
550 mg kg S Z5k= EoFo] 871 (2 1,035.7 mg kg ™)oL A Y] ulekel EoFo] 77 (242 16.3 mg kg™)
o|.om, ZARE EoFo] Wt Akt TR 468.6 mg kg 0 &2 ¢-2uet EF B9l 657 mg kg (Kim et al.,
2019)Hct Wottt Wk Ca T2 B ESS 5 197) Eo] -2yt 279121 (5 - 6 emol. kg )& ZbobH Bt
& 10.5 cmol. kg 2 2|42} Bt 7.6 cmol. kg BTF =T o]eh EE] WY Mg 1971 Bl EqFol|A] 27719
1.5 -2 cmol kg Bt w2 710 2 VeRgth T3 w2k K 2 27991 (0.5 - 0.8 emol kg ) E Zoh= ESF
o] 37}, 27wl floll P *]A] Fok= ESFe] 13713t o] 47l A B Eof2 ofota] E/4o] 2|3 E & AJo|st3l=t|

ol 2} Ero] Abg ol ol 82 M AR W R O] FF B Mg o] B k] tRel Z0E Helck

i

ool

EASY EY ZZL 5= U |
=W 5553 (1.6 - 14.0) mg kg 02 EYHIRAY 9217154125 mg kg S Wi AHo] §igloH Satat
73521 6.8 mgkg 'S ZI = 3L 42 70]et Cde Bt 550.6 (0.2 - 1.1) mgkg' 2 9217]F 4 mg kg ' &
A BESEO U 1 A& Al2feh vy A] BE o] fejuet EYF Cd Bt Bk 0.3 mgkg' S ok A 0=
EPTh 55] 1297} 239 A -2 71EE F 7 mg kg oo 2 v w0 38l o1 =25 Kt Cu ESt
Bt 5T 33.1 (8.6 - 66.7) mgkg' 2 98715 150 mg kg -2 A= 322 gl o vt Batgho] vl A% = 15.3 mg kg ' o]
H]of 28jel] 77k A5 B, 123& AlQlotals BF vl s 5 206t Ni Bahsa=21.1 (8.9 - 62.8)
mgkg' 2 EF QA 271521 100 mg kg T} @#]5] WOkt Pb2 5.3 - 88.9 mg kg HY, B+ 233 mgkg' =
Pb 9217|552 Z35k= Z50] §llo 129 2ol A 5k 88.9 mg kg &2 H7-5 =21 18.4 mg kg™ 2] 4.81Hof| 5f
Dol 27 VrERGTE ZnS Bt B 121.7 (52.3 - 409.7) mg kg © &2 8H 2ol A 57} 409.7 mg kg ' & Y
B} EoFehA 22171541 300 mg kg 'S Zsaieh. T3t 1] 2188 Ale)sk = Qeluket Zn A T 21 54.3 mg
kg & Zfol= 2 0 & UElT] o] 49 8 E¢F 3 tiRE2 S35 B4 71528 9Ale gotov sevet B

=z
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Fig. 1. Chemical characteristics of 23 urban garden soils collected in Jinju (red line: Korean guideline for optimal range,
blue line: average of Korean upland soil).
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Fig. 2. Heavy metal concentration of 23 urban garden soils collected in Jinju (red line: Korean guideline, blue line:
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Table 2= A, FAE 30| 4] ZARE TAJEIEE 224 Bl ol B o 1 Auls v w3l Zlolch B Al o=
Al Ao Hlsl = TR AR SAEARGE EAIBE S5 F e YA T WA= ¢k3IH As, Cr, Ni>
Z15A] BlHFE oFo] =T 7} 712} =9k O 1 Cy, Zn-2 5 HA)
A ujsachs o geute] Aol A £7 W AL o] BIE 0 o] o
9Ict. Table 20 EESFIE ] B 5 o} 2 el
o] AERTH HEO ¢ @o] BEsh= 702 R e E HHo R Q@R {0H A2 £ 4= 9} (Kim
et al., 2020).

Table 2. Comparison of soil heavy metal concentration between Jinju and metropolitan cities.

. As Cd Cr Cu Ni Pb 7n
Region (mgkg") (mgkg') (mgkg!) (mgkg') (mgkg)) (mgkg') (mgkg)
Topsoil 5.31 0.59 30.09 33.05 21.14 23.28 121.68
Jinju Subsoil 5.65 0.57 30.57 29.79 21.15 19.94 90.83
Topsoil - Subsoil -0.34 0.02 -0.48 3.26 -0.01 3.34 30.85
Seoul Kim et al. (2011) - 1.89 - 38.37 - 19.96 97.73
Kim et al. (2015) - 1.20 41.60 26.90 15.60 11.80 102.70
Busan Kwag et al. (2019) 3.87 0.58 - 32.00 9.50 29.10 167.90
Gwangju  Jang et al. (2016) 4.40 0.15 - 14.90 - 24.70 102.50

Table 3 S EE 71202 AL SRS EEO} AE] L, Phe HolEe, AHH 02 e rct EE
AN % 2 QAR o Btk EEME L, SH7H <201 ShZo] (REHEO) 2.9) As 1714, Cd 1047
Cu 9214, Ni 3214, Pb 224, Zn 8 X500, Ly, 410 2 - 391 32 (HF - To] 2F) Cu3ZH, Pb 124, Zn 2
A701iek Cd, Cu, Zne o] Lol 2|7H0] 47} Tk o] 18] Bgko B2 1A EAISL Cd, Cu, Zno]
HBPA0 2 12w 1 Qe 29Ik Cu, Pb, Zn L, @101 2 A250] ZART] s o} vl g o) of
£ QLI 32 ABZ R Custzn® S TAY 098 S0 2 S0 T ot o
S7h 741 A0 2 4 Ik, ek, 715 R Eu] ) A 0= & Cu, Zn =S T2je o] Hu] Abge] mE ¢

Table 3. The number of sites at each lge, class by trace elements.

Class As Cd Cu Ni Pb Zn
<0 19 1 1 12 12 1
0-1 3 12 10 8 8 12
Topsoil 1-2 1 10 9 3 2
2-3 0 0 3 0
3< 0 0 0 0 0
<0 19 1 5 12 14 0
0-1 3 15 12 8 7 20
Subsoil 1-2 1 3 2
2-3 0 0 0
3< 0 0 0
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OB {55l & 4 et §hHo] Pb2 ST Qlof Pb A Ho] A= 574 A, 52 54 2 SA ARl ofs]

A AR Edlol| A © ARSI I Uehd Ao B 4= Qi

EASY MEXH S3E s SAEHOA AFR AAH Y O] FEE Heh s E= As 0.07,Cd 0.13, Cr 0.64,
Cu 1.08,Ni 0.26, Pb 0.18, Zn 8.76 mg kg™ o™ A4 10| B 5= As 0.05, Cd 0.12, Cr 0.47, Cu 1.08,Ni 0.20, Pb
0.06, Zn 8.72 mg kg ' ©]2Att. Table 4= A|4E D]*ﬂi% AEQlel Ta45 Tk Aol ‘4"5]'%‘:]'- B2 EH R
= daollA mAIA St AlX Qo] I 2fo] 7t Fe] GO =2 et Ul*ﬂﬁ"‘«l FTas s tAEYET o =21

O|THAL & = Sl AT AR 2 A H i 30] gE2 U= X139 7 Cu 1111 , In9AH o = AEAE
AHFRE A 1971 213 5 oF Aito]] sl g oh= 215 Bt the Y455 Cd 5A1F, Ni 423, Cr3213, As 1213
ofA BAIA-A2 St 52] Grol Atk MA@ Hel e =R E vltlste] tf7] Fof| o= =4o] o 2H
of] Eof gl=AFefoltt.

LJ

2E= nEQolls EY 2R H St LA EN 7] T Uk L FE ol B
AR A2 o B e e H=de AVIsti e Rz AHQle] a4 T2 EY RN E 35519
AEA Woll 524 A o2 & & Q. B t7]E ot 2= o] B ol nlA| 2l o] 4
AFESFHH T o1 B2 nAE oA Al Q] w8 Wl glo] oFe gk HEhd Zlolt. o] 22 o= nA|A

= -
SHETHAIA SIS T4 St H =2 A2 27Fsolth ST Hi7| =25 E o Bo = Yizjeke e Hed o] ol

Table 4. Difference in heavy metal concentration between unwashed and washed leaves.

Difference in concentration (unwashed - washed) (mg kg™)

Study site no. -

As Cd Cr Cu Ni Pb Zn
1 0.03 -0.04 -0.11 -0.02 -0.04 0.07 -0.33
2 0.02 0.01 0.03 0.23 0.02 0.06 1.08
3 0.03 0.00 0.29 0.30 0.22 0.01 -6.92
4 0.01 -0.01 -0.04 -0.21 -0.05 0.03 -0.61
5 0.01 0.02 0.10 -0.03 0.01 0.09 0.05
6 0.03 0.06 0.12 -0.13 0.05 0.03 7.87
7 0.07 0.01 0.40 -0.01 0.05 0.21 0.47
8 -0.05 -0.01 -0.03 0.14 -0.01 0.01 1.89
9 0.00 0.00 0.13 -0.09 0.02 0.03 -1.17
10 0.03 0.04 0.36 -0.09 0.15 0.15 1.19
11 0.01 0.01 0.20 0.06 0.07 0.06 1.25
12 0.03 0.03 0.23 0.12 0.10 0.33 0.65
17 0.01 -0.01 0.09 -0.56 -0.04 0.04 -3.58
18 0.02 0.00 0.08 0.01 0.03 0.00 -0.85
19 0.05 0.09 0.60 0.45 0.21 0.44 3.28
20 0.01 0.01 0.16 -0.19 0.17 0.07 -1.47
21 0.01 0.00 0.14 -0.21 0.14 0.18 -0.81
22 0.06 -0.03 0.19 -0.05 0.04 0.07 -2.42
23 0.10 0.05 0.32 0.27 0.12 0.45 1.19
Average 0.03 0.01 0.17 0.0001 0.07 0.12 0.04

No. of negative values 1 5 3 11 4 0 9
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aja|g uf, vANA Q1 A 91 0] o= vt Aol HA] eato] ool F 5kl glo] 2] 32 UEhd 4= Qlck

Cu®} Zn EelA @75 dojid 213 47 Al @ fFSP =2 Y4-50]RITh (Table 3). A=A 2414
ol A& Cuft Zna thE YA Hlsl ‘BAIA-A1A Fkegto] 291 A5 7F o] Bkl AR o] dhto] st
SISITk o= Cu®t Zn o] BT FAHEEE 7|25 E 9] {4 Eetofl2t ti7 & AXA] 90l E o= A 795
L AR HEE Irk= 28 E3hth Cudt Znd B2, 3tk AR Q1T B = bh & SR 9asolrt
(Koo et al., 1998; Jeong et al., 2022a, 2022b). TEA|EIEES
Alofli= 1970 e $xtof] 235 AukiiThz|e} oF 90zt 28| | A 27} §lo] o| =5 E Bl4tet Fa<o] of
£ ! 0 ATFERF Ee] A F|o] 9k& 210 2 HRIth Ejh, EAEHoflA] go] Aok e 715 B
o= Cu®} Zn g=Fo] Tt (Nicholson et al., 2003; Xu et al., 2013). 1 E2 7}5E EJH| ARgo E
o= A A= AEY A o= TekEh

Cu®t Zn& ALt 2] Y52 mAA-A1Z) Fieglo] 211 3ol Al7] dize] L @3¢ 8 FdE=E=
712 5E10] 599 Aot} 5] Pbi=mAIAQ] B 0.18 mg kg, AlH % Bt 0.06 mg kg 2 26]9] =] 2}o]7}
UL B 2ol A RIME-AIA FErt ol gLo = YT 18 B R pho] FUE RS 7= EH O] F4fo]
AtAd A0 2 HolH o] = ¢hA EJO] ‘BEAIE’ Pb sk Alo|7} 4] ghs H el Aifet: FelRict (Table 2).

AR AZOFERFAA o= AT S5 5187152 Cd, Pb 7 eAo] oAl T 1AIsEAL Qi 2t 2|3 ]

—_

)
i
e
%
Y
o

=

rr

Table 5. Cd and Pb concentration in unwashed and washed leaves at each site.

. Cd (mgkg") Pb (mgkg™)
Study site no.
Unwashed Washed Unwashed Washed

1 0.12 0.16 0.14 0.07
2 0.11 0.11 0.06 0.01
3 0.12 0.12 0.05 0.04
4 0.06 0.08 0.04 0.01
5 0.15 0.13 0.13 0.04
6 0.24 0.18 0.08 0.05
7 0.18 0.17 0.28 0.08
8 0.14 0.15 0.12 0.10
9 0.08 0.08 0.05 0.02
10 0.11 0.07 0.20 0.05
11 0.09 0.08 0.09 0.03
12 0.13 0.11 0.42 0.09
17 0.14 0.15 0.07 0.03
18 0.13 0.13 0.07 0.08
19 0.21 0.12 0.71 0.26
20 0.13 0.12 0.12 0.05
21 0.09 0.09 0.17 0.00
22 0.14 0.17 0.19 0.12
23 0.14 0.09 0.49 0.05
Korean guideline " 02 03

TFood code (MFDS, 2021).
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Al 2 A4 A1E42] Cd D Pb 5= Table 52 2Tt FAIF S5 5187152 29 A EA1= ulA|z 9ol Cd
270, Pb 3717} Lo AlE QoAM= 7|5 ok AlEAl} §Igitt 18| B R TASIEo|A S8kt A=-2 2
A2 5 s 1173l 9180] F17] g A 0 & wheked 4= ik sEA|Rk nlAlA 9l 0] Pb E 7} 6187 %-& Zol
£ 129, 199, 239 Bl Fol| 4] 12817} 2311 2152 E9F 5 Pb 5t THE 2| Hof| Hal =941 (Fig. 2) RIAIE Kt
AH|A 2] Pb 3 AJo]k 0.33, 0.45 mg kg ' & H1¢1 0.12 mg kg ' Hrh 4 ZIth (Table 4). o= 12¥1x} 231 1t
Qo] PbE HiESH= @ o] EAohH o] 25 Q3H AITFEE Pb F-3o] S-S KRlth 199 B2 Bk
Pb 3557} =)= QAT n A A A 25 210]7}0.44 mg kg & oL A7) 2R U7 2R EH G9E=Pb
7HES| £4E 7hs /o] =2 A o2 HRlrt 12937} 23 B2 P o] 2]o|l It As, Cd, Cu, Zn 57} T2 BlEo]|
|3l =4t (Fig. 2).

Conclusions
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9} Zn& 1A 2] EASIOlA] O R 0 RSP dojban gkt ol Aol oAUl w2, B,
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02 Btk o]oh 2] Phe: Qe WA glo] ZAfsH: 54 A HelA 7|2 58l Pho] WEHOR el %
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