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Accumulation characteristics and health risk assessment of rare earth
elements in vegetables from the eastern coastal region of China
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Abstract Five representative vegetable categories, namely, leafy, root, melons, legumes, and edible
fungi vegetables were collected to investigate the residual levels and accumulation characteristics of
rare earth elements (REEs) in vegetable samples from the east coast of China, 15 REEs in vegetables
were characterized by inductively coupled plasma mass spectrometry (ICP-MS), including La. Ce,
Pr. Nd. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu, and Y. The concentrations of REEs in
vegetables ranged from 2.72 pg-kg' to 55.16 pg-kg' fresh weight (fw), with an average of
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16.63 pg-kg' fw. Leafy vegetables exhibited the highest SREE concentration (average 38.43 ng-kg™
fw), while root vegetables posed the lowest TREE concentration (average 8.82 pg-kg™' fw). The
estimated daily intake (EDI) was calculated to evaluate the potential dietary intake risks of REEs.
TheaverageEDIofREEsinvegetableswas0.41 pg-kg '-d!,whichwasfarlowerthanthesafedosethreshold
(70 ug'kg'-d™"), indicating an acceptable healthy risk of REEs by daily vegetables consumption in
the east coast region of China. However, the REEs exposure of residents also include the intake of
various other foods, as well as the inhalation and water-drinking exposure, affected by multiple other
environment factors. Whether the intake of REEs by residents in coastal areas is safe needs a further
comprehensively evaluation.

Keywords rare earth elements, coastal areas, vegetables, accumulation characteristics, dietary

exposure.

i £C#E (REEs) TRk B ALA PR, o R L HAEh e R ik 2: . Rl 164
T BOt . BT AR S ARSI G2 A FHY L S AE K REEs 78 HOK 422 (0 PREE 3 Jo o gl 5 -9,
PEikiE, 3P Y REEs &4 30.8—327.5 ng-kg ™', #1Z/K ) REEs &5 0.17—160.06 pg L',
DU A2 W44 R Y REEs 43914 0.0002—9850 mg-kg™" F1 1.95—7.05 mg-kg™' dw( )M A HF5%
B, PREE 5L T 1Y REEs AT DLE o £ W) B F AR 00 72 A2 Y AE i (e B AR, P B A 2Rk 5 1)
REEs %E8, di 423k 97% I REEs fEny 017, 3 m g 2 S 80 B 5 HAb E 50 L EAT 5 & 1% REEs 15
e oK RV AE RS PRt AR5 b (R4 o0 3R 0 B 28 8 IR B A E 2 5 SORMR SR .

REEs () 2 i A 2375 Je I8, I B2 fEAE AR R A B34 R W] REEs £ 2 10845
ARG B DR AR R S5 R, SR, I R R Y Gd S5 AR EE DY, Fofh REEs 843
FAAR KM A 17K, e FEGEIZ T10GR ). 14N, REEs i A LUZE A AR B 8 Hh B B 0F e & S 8
B PEP. REEs 38 A LAZE 8 6 485 Rl e B, 2 1026 B JLAR N & 81, DT S 35 b 2R R pE Y. 2 A s = W
FEAT MG B P HT AR L BB Ce M La 19 BAUKF B & 2 fe P g X, J& RO REEs % it
124 b+ rh REEs ¥ B 25 A0 OG0, R BH7E 215 Yo ity 49 rh /B K A Y RE A5 B 3R REEs, REEs i — 2
T 3B AR

H AT, BN £ o R MR R 2L ED X A3 AR KRR AE Y h 20, P, o = 55 K m)
FHG A XLV BN, R R LT R AT &k 3179 mgkg ' 7, EIK ik 4.46 mg L, Ak H
+HE Ik 928 mg-kg ! P 7E H [ A K AR AR 7 XA Sk T, KA RIS B H A AR R B 4 R
3.8 mg-L™' 130461 mg-kg ', L= THEdCHb D] 3t (1) F- 2 (E Y. IAb, 97 X838 TH 9 REEs & 54 1.24—
2.03 mg kg™ PN AR J R E LR AR DG T B TP AR 10T R S I A b Sk AN A
P TR AR, BT IX B3 T 1Y REEs 524 0.37—1162 pg-kg ™' 7,

AW FE R AR K IUA T8 T B RSP RNE G R DB S, A T P E U X
B 5 REEs 15% B /K F o A Rk W98 s R AT B 1 i vl v v b DX B 3 i SR
REEs 75 5, PPAf AN A 25 28 0 1 I A fle o XU . 45 3R A (0 50 -5 4 4% b L A AP 9 0 45 SR A 7 L
B, WK B TR ST I P8 A PR 5T o REEs Fifi isf [7] R i o5 ) A8 fh i 3.

1 MRS 7 (Materials and methods)

1.1 AXES 5 EGR

ARS8 BT FH 21 A e 8 SO T R A (MASTER40 ) K e £ A A WL 1R #uki (ECH-20) 1 [ V87
{SURC B A 2= R A B A W), R R B 45 B TR BT % (8900 Triple Quadrupole ICP-MS) Wy H ZHE/E B
N ). A S /K g Millipore #7K 248 (Millipore D 24 UV) il £ O 4l K . P 2% 262 (>65%) Flit 4
A (30%) 73 51 F CNW (FE ] ) FiE 25 48 Ak 220 A IR wl . = S0 iEps #EY) it (GBW10210) 11
HiIzZs& Bk, deah, &4 16 Fife £ o0 R IR G An MEV W A L HEE R A PR A 7] (Agilent ICP-MS-
CAL-1-1).
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1.2 FEACREE

SRR E WA 1 TR SRR SR TRAN (S B S5 S ar i 5E Y. 2018 4F 4—9 7, 23R E i b X
FEWHOCRE, O BER . KRB TS M., ARl B L SRIHAD ) i i R s,
R i Bt ATL A A Do 0 SR S A b o 7 L R Y 22 8 G S 283k 105 1y, bt 5 Ui M X 47 0y, B 77
WL IX 58 1y, AR H R SEREA B AN 1 BT, SR8 MO BR S0 26 | R W B I 2538 L 2
KB MR TRE LB R 5 R, RARIRE ST B M B2 4020, 37 BTG IR vk
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Fig.1 Sampling locations and regional distribution of major cities in coastal areas of China
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Table 1 Sample species and sizes of different types of vegetables

FEM 5 Bt SR SCRA SRARHb
Sample Vegetables categories and sample volume Sampling location
3% Spinacia oleracea L.(3) . F-1675 Brassica chinensis L.(8) . #:.0>3¢Brassica
. oleracea L.(4) . H:3¥Lactuca sativa var. ramosa Hort.(3) . {d:d:5%Brassica R R
K5 " - Kite 8L M,

campestris L.(3) . F12¥Brassica pekinensis (Lour. ) Rupr.(1)  £LWi2EAmaranthus ¥ R R M
NSRRI V) NV

Leafy vegetables mangostanus L.(2) | i3 3¥ Lactuca sativa var. longifoliaf. Lam(2) , J¥3£Brassica
Jjuncea(1) MIZZ.0>Brassica campestris L. ssp. chinensis var.utilis Tsen et Lee(1)
W% N Daucus carota var. sativa Hoffm.(3) | e Allium cepa L.(5), 1% b
e i Raphanus sativus(4) | 7325 Allium sativum L.(2) . 1LZDioscoreae Rhizoma(1) . K e N .
REST e o - K, O KA, 8,

wrAllium sativum L.(1) . K& Allium. fistulosum L.var.gigantum Makino(1) , #§

Root stem vegetables Nelumbo nucifera Gaertn(1) . 3¢ Apium graveolens L.(1) F1FE22 1 Zizania latifolia T Lt Sl
(Griseb. ) Stapf(1)
PELLAli Lycopersicon esculentum(6) . i FSolanum melongena L.(7) . ¥ /R Cucumis
sativus L.(6) . #2JKLuffa aegyptiaca Miller(2) . Ft#lCapsicum frutescens L. (syn. C.
JIE annuum L. )var. grossum Bailey.(4) . 2 JKBenincasa hispida (Thunb. ) Cogn.(1), K&, K. F5. M.
Melon vegetables R Capsicum frutescens L.(1) . Fa#iJ™ Cucurbita pepo L.(2) . 77 )KMomordica ¥ Sl & M

charantia L.(1) . #k#E dbelmoschus esculentus (L. ) Moench (1) F17G ¥4 #¢ Brassica
oleracea var. italica Plenck(1)

54 Phaseolus vulgaris(5) . Jii 5 Lablab purpureus (Linn. ) Sweet(1) , fif 225 B ZE Ko

Pisum sativum L.(2) . 9.5 Vigna unguiculata (Linn.) Walp.(2) | &{¥i5 Lathyrus \
- . By B SR R
odoratus(1) . 5 ffi Phaseolus vulgaris Linn.(1) B Ly il
T tii Lentinula edodes(5) . 1£%# Lentinus edodes (Berk.)Sing(1) . 7+l Pleurotus

Legume vegetables

TR eryngii Quel.(3) . WRR%ECopyinds comatus (MUIL Fr)Gray(1), 1B Tricholoma &1, ZZ2 5. F5%. I
Fungi vegetables gambosum(1) | A5 4EF. velutipes(1) Fll [ X 4 Hypsizygus marmoreus (Peck ) I B SR SR
H.E.Bigelow(1)

1.3 FEMAEES LRS5BT
SRAE BB SN i 25 FE AN n] B R, S B SRR bk LA 2% BR 3 1 R B A4 e 1, P AT SEOK nhk.
IR 5B i 2 PR [ — SR A DX Py Ao i b R R 230 5 1 9 R R B R (TR S R i, T IR S A
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SV R R R T, JERM 10 MR A B SR R .

B SRR A R T SO TR A v A TR AR B, AP IR : BUR T B SERES 20 0.3 gORE R 0.001 g) F
RVUIR L FRE . SEm A 8 mL HNOs HEAT I0H i, 70078 fff o8 BJ5 72202 A 2 mL H,0,, i35 %5 &
Jo BT I T AP R AT I . S T AR AR AN R JETE 10 min PREETREE INFAE] 150 ¢, SRIE TR
180 C FFORFF 20 min. JH 758 BJS , 1 T8 MR 0E B A8 BN L, 7€ 100 °C N EERR. RS o) , F TH
W RN A B, B AK P IE fRE 3—4 W, TRIKIR— IR AR S, A AKFG R E 25 mL.
e, 1 0.45 um JE IR UE, 4 °C PR TAER /AT, T8 BRI A RE & % [ Bsp BRSP4 7 % BECRD 25 3 6 HR
Fiis 1 0 28 SR FH B BRI 5 55 8 AR R (S A , 9000 2 45 5 A A B0, 0 Ak A B AR IO R o
bl A A Ayt o ) ) v
1.4 FEARUES a6l

TH R REAE S AT — R TR A 22% BURSIR IR 0 — 1%, T AR 2K wh v it J5 FH TR T i, 52
6 BT ) 81 F14 5 30 R 5 D R T4 R FH 3% 7 36 T k. A, 3l 2 IS SEATRE L 25 FRE i DA R O S b
V)5t (GBW10015a) #E 4752 56 B i 42 il FR N e R AR E T &S B 0.01—10 pg- L', prifEh g
K ICE B R B KT 0.9998. 7 UK S 46 3 b v 4 o h s o0 2% G [RNISCR Ry 85.4% —108.2%. Ff
s FESEIE 6 Uk, T 3 A5 bR 2515 2] 7 2 B (LOD). Y., La, Ce. Pr. Nd., Sm, Eu. Gd.
Tb. Dy. Ho. Er fl Yb ¥ LOD 43514 0.0019. 0.0007. 0.0016. 0.0020. 0.0017. 0.0010, 0.0015. 0.0015.
0.0010. 0.0015, 0.0009, 0.0012. 0.0019 pg-kg™. ko2 A9k EE AR T LOD K i £1+0.001 pg-kg™) A,
fifi HH LOD iy — P17 HA. AT R AT A RS TR IR H 3/ T 50% B, Zc R Rk, A2
AL
1.5 faRE XS PEo

B A REEs F 22K B 8 A, A58 ok 36 B B0 08 5 4 72 09 4a e XU RS 3% Al J7 75 US
EPA(1989) B X ik 5 it REEs £85Ik B # A XS A AR i 3 B 1) £t R KU A 7 9F- . IR AR BB A (D&
HAF H AR A G (EDD).

C,xCR
BW
K, EDL A o0 K HEEA &, B0 R g (kg-d) s C, B P ] &30 b s Lo R & &=,
H pgkg ! fw; CROE SR HIEHFERE, B kg-d ™!, M4l B A G1H )R 2021 4R A5 (58, X A6 5 W v i
X 5 R, CR B 304 g-d !, %F F 5§ 7 UrifF L IX 8 R, CR B 279 g-d'; BW N 4E A SE R &, ARBF5E
BW HUPRHEIR T 60 ke.

2 5 R 5308 (Results and discussion)

EDI = (D

2.1 BREEAESPH ET R AR K

SR ER AT PR A7 4558 X6 S [) b S i SR i b REEs FOYR E BEAT AR ik, DL ARAS TR [ 2 350 1 167 ot DX 3%
SERE SR e R R, AR 2 s, BRI, 5 FEESREE Y REEs 1940t — S (3 19
ARt ), R AASTR] SR SEHE S REEs EA ALY 4318 R 1E. i, LREEs(La to Eu) T £ (1) 1t 43458 53 4%
B¢, HREEs(Gd to Yb) BT 7E (14 th £ 73 8 0 ~F- 2%, & W] LREEs #l HREEs Z [Alf£7E W] b i) 73 5. R BT
T b X 8% 3% A & P LREEs A1 HREEs 1) 4> i ## 1F WL 3% 2. HAKOR &, 5 F ik 32 #F & LREEs 1
HREEs & (XM 51K 14.4 pg-kg fw 1 2.2 pg-kg™ fw, W SEFE 5P LREEs /& Hol K. teah,
15V Hb X ) LREE/HREE B 7£ AR 25 28 85 3 AL R 288 3 vh A7 o 2 K [R], B9 J7 Wi T i IX %) LREE/
HREE {825 b 77 g b X Y 2 £

P EALAR AL Yoo diiE , 3K [E 3% b LREE/HREE {6 K T 6, %] 13X LREEs i '& &£ 58 )1
5. % SR A% i Y LREE/HREE B9F3ME N 8.43, 3+ HHEA 5 - 3Evh REEs — B0 /-1 AL AL, 28 B8R S A
a1 REEs 2 RUKFAR AT i 32 A6 K 1 SRR 55 A 52 ). 3% [EI9 15 b X ) LREE/HREE B 78 #Y 25 285 3¢
AR B 58 b BAT B 25K TR, nl e i 1 3% [ w7 Andb o B VE il B 55 3 vk oA BH i 22 53 r S 30
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(4, R AL T3 S5 14 22 5 T BCIE D5 1 Ve s DX AR ) A 0 K 22 D — AF— 2, T g 7 i 1 L XML A9 /R
ZN—AF T2 = KRR, SRR AL, (45 8 K& REEs i A al R S A ol RIS,
PETTRAAE DN, 7] BRI OB G 4 32 2 A

101 —m— R3¢ Leafy vegetables
o HRZE S Root stem vegetables
—a— JE B 5 3% Melon vegetables
. v 5% Legume vegetables
o 102F ®a e e BJHE Fungi vegetables
E e -
&= N NI
§ . ;f\\‘?‘\ -— .
O "\ -
2 10 * \;/« A
: e,
o a Y
1074 | L . - . \\‘
10*5 |

Lla Cle Plr N(Ii Slln Elu Gld le D‘y Hlo Elr Ylb
B2 SRR AR T R ORI B A AR A 2 FO R

Fig.2 Distribution model of rare earth elements in vegetables after standardized with chondrite

R 2 TR b DX A i PR LR M TR
Table 2 Contents of LREEs and HREEs in vegetable samples from coastal areas of China

*‘St:riﬁjf IREE/(pg-kg™ fw) LREEs HREEs LREE/HREE

) T i 55.16 45.84 9.32 4.92

HRZEHHE 6.50 5.87 0.63 9.35

b | aypitai IR 2.72 2.36 0.36 6.53
SR e d 4.41 3.79 0.63 6.03

T 13.84 12.10 1.74 6.97

[ By 21.69 18.15 3.54 5.12

REEAH S 11.14 10.60 0.54 19.71

F I JRARHE S 28.28 26.28 2.00 13.13
SRS Ed 16.67 14.25 2.42 5.89

TR 5.88 5.11 0.76 6.69

22 AFFEGEFEDH IR &R

ABIFGE T R SERE i 1S AR e Z AT TSI, Hoh Tm A L 7 0B SR R ARG Y, BRI
TE S 00 B0 o R A L R TR R 2R S R o0 R B9 & & a0 & 3 Bk, b 5 Wi b IX (ZREE K
16.53 pg-kg™ fw) 575 W 15 1 IX (SREE Jy 16.73 pg-kg™ fw) 5 Rk SERE 5 rh #f + 0 25 5% B K A 24
Horp, dbJ7 Uk Hi X -2 5 5% REEs 7K - 5% &5 (SREE 4 55.16 pg-kg™ fw), B 77 1Y i R 255 3% REEs i
f (ZREE 4 28.28 pg-kg™ fw). b7 Wi i X ™= 5 5 vl e 28 % 1l s AR OO i 285 s> H
PRI>HR 220 3> 5 2R > IR 2R 5, T Wil b DX =i 3 P R 00 R & i i i 2R U IR
HER M R > R SR 2L KB > R B e oh, e 2 i (9 50di T LA HAA H 2018 4EFR [ T
T X PE R SR A £ UG R SR VE N 2.72—55.16 pg-kg ! fw, FIIEEON 16.63 pgkg ! fw, FEARAL
TRARK T Km0 o0 R P 3 & R s, O 38.43 pgkg ! fw, HROE R B K
(15.50 pg-kg™ fw) . KB (10.54 pg-kg™ fw) FIE T (9.86 ng-kg™' fw), & i S (IR SR AR ZE 28 5%
(8.82 ug-kg ' fw).

552014 55 DU YR b ERE B AT BT 45 SR A H G 3R R R e O S (E R 45.8 ngkg ! fw), £
REEs 7E&i S A i rh 1) 58 B3 /K7 S /b fa 3. 5 300 400k B A WIF G 38 19 8% 58 b o0 2K A B, ASF
ST ARG TR AR AR T2 (141 pg-kg ™" fw) , AL TH(390 ug-kg ™ fw) A H BT (37 pg-kg ™ fw)B)
Y3, 7 R S T R I A KE, WA T R E AR 2009— 2010 4F T R 6 DU 45 W6 T 55 SRR S i & i
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IRV (B R IC R IE R 280 pg kg™ fw) P, & BH R[5 15 1 b DB it v s 4 35 57K AR FEAIR. et Ky
AU DNASH - IC 2K 556 47 X BT AH oA, & BRASE 5% BT I A9 s 1= o0 28 AP B AR TSR P b b
X B 100 pg-kg fw., % Fg Hi X CU( 843 pg-kg™ fw) . 1L ZR i IX P 1555 pg-kg™ fw) FI VL 75 90 45 by
(3007 pg-kg ™" fw). " X PR LR S RE S AT REE RBOZX G T Lot R SRS EEZ —.

60 60 -

B 4t J5 7518 North coast 5 747 South coast

20

Concentration of REEs/(ng-kg™" tw)
Concentration of REEs/(ug-kg™! fw)

20
L W W S oL ‘ : : _
Ac% 40% 40% i Ac% Ac% Ac% Ac% Ac% i Ac% 40%
0\& & & & $ & & & & $
& S & 3 & & < 14
MR A v SR v
<& &

B3 ARG R L LR S
Fig.3 Concentrations of rare earth elements from north and south coastal regions

S ANE SR LR MR R 2 R, X GERN AR LK B BB T TR Ak
W ERE A . MBS PR/ L o RS ERm e m THXH o EZa SEL BN S E£1E
FHEN, R 5 bR 3543 A 32 v W ISR T 2R LA R i B3 M A A BRI B AR T R A A, ik
B 3 () EL A A A5 S AR HE LA TR A B 3 v B, R A A R W P ol HL T 25 ) WO £ B
BT (45 REEs 25 23 157 . AR 25 2885 S5 1) At A 28 S AH BEEL A B R A b T AU R L A = 38 v g
WeHs £ o0 E, (A TR 0 & 2 B A%, UL E 3ROt 2 5 T RO RS SRR A PR T R
A S
2.3 BRIERES PR TR A RAE

B SRFE i D IR AR RE AN B 4 B, AT Tl DS SRR R AR e R R L
(b 77 : 86.68%, F J7: 88.85%) , {H J& At J5 Wi g M [X I 5 J7 Vi 1 b X OAS W) 8% 3% #F & o LREEs 5
HREEs 1943 i #2022 Sk, e b Jr Vi b DX Ik 2R S5 e s RN B A 1 1 i 38 1A A | /KO-, T
T 7 VI b DX A 5 e i PO B SR TR 2R 8, T o A e I B SR e . (iR S T,
LREEs H' & 2 i i I TG ER N Ce, (5 #5 1 I0 E ML 51.09%; HRJE La, fiF 5 E il h 24.24%, 2 # i Hi
FICR WK 75.33%. Bk BE, M S E B R £ oo R o s pg dbJy 22 RO, TR
BRI RN E 2R SRR e R AR A 22 i, R ZE K m A 22 R K.

R 4l 20 AT B A X v [ R 15 R AR T RS R iRE, 2 E R 1ot Z 1 BRUKE
YREE J 179.1 mg-kg ', H P La iy & & H 37.4 mgkg”, Ce ¥ & &/ 64.7 mg'kg !, La il Ce it 5
SREE (1 57% LA L. 86 0E i b 0 2 09 /0 A e AE 5 30 1 AR5 H A AR — 3, R Lo R
e 1 A 5 8 A W VR T & SR ARG S S AR AR I, DT B La Fi1 Ce 765 30 FE i & i
e T H AT 2 R SR & AR 1 o0 A A AT DL S A R U L X LREEs /K F 3 5 T
HREEs, A /2 T LREEs & - & H 095 FHOT R, 115 5 £ 19 LREEs 38 i A8 1477 =itk A 2185
M2 5 30858 30 o0 R WIS R Ak, AHSCE M 45 R BoR & i b i R on R
]38 5 IEAH M (=0.93), Ui . FAG o0 Z AL EAT P R 2E 09 VR . AR TR 2501 8% 58 b 4 g 1 28
T A RO A2 B B 25 57, 30T BB S AR SRR o B A R R B A K.
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E 251 Ju )5 9% North coast [0 ki3 Leafy vegetables
7 _ 2 MRZEKHSE Root stem vegetables

2 20} EO K53 Melon vegetables
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Fig.4 Concentrations of thirteen rare earth elements from north and south coastal regions

Concentration of REEs/ (ug-kg ™" fw)
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Fig.5 Concentrations proportions of rare earth elements from north and south coastal regions

2.4 H%%'%\%@Eﬁﬁ
TER R P R ITR BRI T IR E U M D R R i, 405K 3 R AR RN I M
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Table 3 EDI contribution in vegetable samples from coastal areas of China

JLE WS (ug-kg™ fw) T (ngkg™ fw) EDI(PUMAE ) /(pg (kg-d)™)
Elements Concentration range Average concentration A7t DR AR
Y 0.23—5.44 1.30+1.6 0.037 0.027
La 0.28—10.55 3.83+3.6 0.075 0.109
Ce 1.35—21.86 7.10£6.4 0.178 0.167
Pr 0.07—2.34 0.60+0.7 0.017 0.012
Nd 0.25—8.82 2.14+2.6 0.062 0.043
Sm 0.35—1.92 0.67+0.5 0.020 0.013
Eu 0.02—0.37 0.09+0.1 0.003 0.002
Gd 0.07—1.42 0.35+0.4 0.010 0.007
Tb 0.00—0.20 0.05+0.1 0.001 0.001
Dy 0.02—1.10 0.24+0.3 0.008 0.004
Ho 0.00—0.19 0.04+0.1 0.001 0.001
Er 0.02—0.54 0.12+0.2 0.004 0.002
Yb 0.01—0.42 0.09+0.1 0.003 0.002
>REE 2.72—55.16 16.63£15.8 0.42 0.39

3 %518 (Conclusion)

TR E I HL X 5 P gk S A A REEs 19708 X — 20, IF 5 58 rh i LoT R 0y o0 m s UL, &
HH S [) 5 5 4 i o REEs HL AT ALY 20 48 4R AE, ELAR 7T B 52 A K M+ 39 IR 85 A9 B2 i) 8% S8 B b
LREEs I HREEs & - XME3 5 4 14.44 pg-kg™ fw 1 2.19 pg-kg™' fw, B LREEs & SHi + 0 £ &
Y R, AL, RN R RS AR S # TR 1Y & AR R R UK 2 e, O 2R S ot R
() B g5 Ry B2, i AT i Xof i 2R S v s 70 275 YK ST AT W0 S o A = SR B 4 R A T
B BT R LT R M AR B KT TR TR EE VM X R R R i W OR, AR U b X R R
H 38 5o B B S8 AR 1 111 3 A0 T AN 22 4 5] o AR i DRG0 357 701 2, 9 W1 vl [ 2 S v v [XC
H 5 85 4 A X REEs F filt 52 XU 2 ] DAEZE3Z 1.
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