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Abstract: Objective This study aimed to analyze the contamination characteristics of heavy metals in soil and tea
leaves in the Jiaodong hilly tea-producing areas. Methods A total of 340 soil samples and 173 tea samples from 2015

to 2021 were collected from Haiyang, Shandong Province. The contents of Pb, Cd, total Hg, and total As were
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detected. The single-factor contamination index method, the Nemerow comprehensive contamination index method, and
the Target Hazard Quotient were used to evaluate the contamination level according to the grading standard of agriculture
product quality. Pearson correlation analysis and principal component analysis were used to analyze the relationship
between heavy metals and their sources in soil and tea. Results The average contents of Pb, Cd, As, and Hg were
29.00, 0.107, 8.852, and 0. 023 mg/kg, respectively, and Pb content was the highest in the study area soil. The
average value of all heavy metal elements did not exceed the limit value in GB 15618—2018 [the standard for the
control of soil pollution risk of agricultural land (Trial) ], while the maximum values of Pb and Cd exceeded the national
standard. The average values of As and Pb exceeded or reached the background values for soil in the eastern Shandong
Province. The average and maximum values of heavy metal elements in tea did not exceed GB 2762—2017 (National
standard for food safety-limit of pollutants in food and limit of Cr, Cd, Hg, As, and fluoride in tea). The average
contents of Ph, Cd, Hg, and As in tea were 0.286, 0.041, 0.001, and 0. 037 mg/kg, respectively. The detection
rates of Pb, Cd, Hg, and As were 95.95%, 96.53%, 13.87%, and 30. 64% in tea, respectively. The mean value of
heavy metals in tea decreased in the order of Pb > Cd > As > Hg. The single factor pollution index of the four elements

was less than 0.6, P,, (0.057 2) > P, (0.0417) > P, (0.018 7) > P, (0.005 3), and all values were at the safe

el i
level. The comprehensive pollution index of tea was 0. 045 9, and the pollution level was classified as safe. Black tea
had higher pollution levels than green tea. Pb and Cd had higher pollutant sharing rates. Conclusion The sources of
Cd, Pb, Hg, and As in the soil may have a common origin. As and Pb in soil exhibited mixed sources, while Cd and Hg
originate from industrial “three wastes” and agricultural production. The sources of Pb, Cd, Hg, and As in tea have

little correlation with heavy metals in the soil. Dietary exposure to heavy metals in tea leaves in the Jiaodong hilly tea-
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producing areas is at a safe level.

Key words: Tea; soil; heavy metals; contamination characteristics; source analysis; health risks
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1.2.2 5 o

+ 3R 40t HNOs-HCL-HF-HCLO % 35 71 i
Joi TR G 5 25 B B 22 HNOS IR 0 -1 0k T A - PR )
Kio RH SRR T2 00 R M E As'Y, £ B
JEF W O TS A 22 Ph L Cd™, A BB R 2Ot
T G He o A BRIE S AT B o B R RORS %
G0 38 A SR FH s v 0 0 A Dl g AT I oL 45
S AE AR T L
1.2.3 W5k

+ 5 4 )@ B IR DL GB 15618—2018( 4 1
A T A FH b A S g XURS: A P A v (1KAT))
A s A5 4 R R A LGB 2762—2017¢ &
a2 4 [ AR UE B A S e R ) R NY 659—
200325 M rp A iR LR R R AL R ) R AR
+ P E 4R Ph.Cd.As Hg R & E 43 %4 90. 0.
0.3.4.0.0.3 mg/kg; 2 M #H 4 J8 Pb.Cd,As Hg
PR (E 434 5.0.1.0.2.0.0. 3 mg/kg.

BALPR 75 Gl i Bk SR 8 A S R, DL
B R R e R L BRYS YYAE BUR
HRAZ (D),

P=C/S, 2vx(1)
A, PO AR R s 8 G CO E AR
SEIAE , me/kg; Si A T 4 @AY R AR, mg/kg' " .
Pi1.0 NEEI5YL;0.6<P<1.0 W EI Y ; P<
0.6 W4,

A % 255 75 Yt 38 B0 (Nemerow index) tH #f
CEETE YR L NP (N, L. Nemerow) #2111 .
L TR A G G s BOR AR o 4 B, 5 ORE N Y 4
G br W BG4 T 0 BT R AT PR O s R
4

(P, + P, )2 7nF(2)
K, P NI AT Y8 8 P, N 2P E 4
J& HLIER B (P) R i KAH , me/ kg P, N 2R 4
J& IR B (P W HIME , me/ kg, P, 21.0 A JE
159450, 6<P,,<1.0 NRBEI5YL ;P <0. 6 NE4,
PRI Y A R K=(P/P)x100%, X LK,
NEEJE TR SR %P N4 E AR
Tii5 e fe 2 M PN TE A& i T R Y BRI Y4

B K21.0 9 TG B 5 0. 6<K<1.0 BTG
Ye;K<0.6 M4,
1.2.4 0 4 )8 22 Ve KR PEAG

K 22 E A AR Y12 (United States Environmental
Protection Agency, USEPA) @ 7. 19 1o E & %K (Target
hazard quotients, THQ) k""", ¥ U & 3 1Y % #5 2 4
HEAT (B RUBS AT AN, DAl A H 3d 2o 2% i %% 5
iz TR 0 A R AU 225 B T T AT fs R AL THO<
F W B8 58 T B A WY Sl A 4 B AU 2 s THQ> 1 R 1]
A e X A A A T i B XU, LSRR i B XL
B Z &R G E R THQ,,, W /R £ Fh &
& 08 55 G Y T BN TE A R XS, THQ,,,, > 1 3R W]
EL IR RERCE POWNEY N 5 AN v 5 S =T
B R R AR KUK 3158 A 5K
E. xXE,XF,Xc¢
Ry X W, X AT,
X, e WA EFICE S, me/ke; £.(d/a) b2
AR FRAREUE 365 d° 5 By N FRER I ], $5 bR BUH
70 AR R R AT S R ARIUE S5 g/d s W, H
R, 18 2 R DL b Lotk P I AR i 57. 3 kg, 18 %
Rk B R B 66. 2 kg™ AT, o AE 8O F
Py % Bf ), 48 bR HUE 25 550 AR, A {4 5
o FE E PR R 17 mg/(kg BW+d) ; £ 4
JE AR R A BT AKX TTHQ=3THQ .
1.3 geits#or i

X H Microsoft Excel 2003 Z 24 %) 5 4G B i #E 47
Geil M4y T, R A SPSS 18. 0 B PR 47 3 P4 b7
SR FH B 1 38 AH DG 43 102 0o - RN 2 i o i 4
J R Z AR OGP R AT o0 A o AR T B AR A
21 (World Health Organization, WHO ) Kof o K6 B P
{18 Acb 3 D5 D) A AF 5 A A HE BN B L 1 AR
60% I, B A7 R A B de A 1/2 £ R (Limit of
detection, LOD) & 14 ; AR K th B 48 19 L 4 &5 T 60%
I, oA R A & LoD AR

THQ =

x 107 Ax(3)
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2.1.1 hHiEhEEESE
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Table 1  Health guide value or bench mark dose of the four heavy metals
; e N fedt e T/ He 55 it/ B IR EH)/
&Y EiFE A et B RN (we/kg BW) (mg/ke BW)
TEHLB 0.5% iRk 95% T 5 X ] N B (BMDLO. 5) it g H3 3x107°
] W A H AT 32 A (PTMD B 21k B H 25 8.33x107*
5Lk B JA T T 2 3R A(TW) B 1.3 1.86x10™*
i 19% KLU 45 1 95% n] {5 X i) F FR(BMDLO.1) B O A BEH 1.2 1.2x10°3
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SE YA 43 R 29.00.,0. 107 8. 852.,0. 023 mg/kg;
Y8 = B R K Phb>As>Hg>Cd, Ho Ph 2 &
B o TR G JE 0 RO A R B K b T
(Zg)", Hoh As . Cd.Pb JC 2 - 1 i 8 3 5 3k
FTINAEEAKWYE =M (Pb.Cd. As Hg & 5 {H 7>
Sk 25.40.0.108.6.300.0.029 mg/kg) "', 43 5

KEHE FAEAY 1,40 15 .0.995 fiF (1. 14 5. fE 4%
& JEICE B He fl As S H AT R W i KA @
T ER ()M EEPESE SR
0 M A K, As. Cd.Hg. Pb (& & 38 B 2 % K
1.414~37.84.0.007~0. 864, 0. 003~0. 221, 8. 283~
127.37 mg/kg,

2 RN/ LIEE GRS RIS

Table 2 Descriptive statistics of heavy metal content in tea leaves/soil

#uﬁ‘: 4:‘}% friu'?: KR - A5 5 R H Vel i )@mﬁﬁﬁ/(mg/kg) PR/
%k iR M /% /% RSl % R P90 P95 P97.5 (mg/kg)
Pb 173 9595 0291 101.75  8.180 2.684 0.004~1.732 02860 02020 0.5245 09095 13675 5.0
st cd 173 9653 0266 637.89 4272 1.523  ND~0.176 0.0417 00372 0.0740 0.0850 0.1196 1.0
- M Hg 173 13.87 0.002 12894 6.063 1.818 ND~0.014 0.0016 0.0015 0.0050 0.0050 0.0050 0.3
MAs 173 30.64 0.076 202.74 47.729 5.822 0.005~0.757 0.0374 0.0100 0.1090 0.1543 02374 2.0
Pb 85 9529 0343 105.02  5.069 2.327 0.004~1.732 03266 02200 0.7434 13177 14647 5.0
o cd 85 9529 0.030 68.18 4.480 1.622  ND-~0.176 0.0440 0.0380 0.0780 0.1079 0.1328 1.0
MHg 85 1529 0.002 138.60 8964 2325  ND~0.014 0.0016 0.0002 0.0050 0.0050 0.0050 0.3
MAs 85 2941 0.098 22222 33.596 5.178 0.005~0.757 0.0441 0.0100 0.1222 02391 02864 2.0
Pb 88  96.59 0.227  92.19 11.565 2.973  ND~1.390 02467 0.1940 0.4981 05917 12068 5.0
- cd 88 9773 0.023 5837  1.831 1.091 0.003~0.127 0.0395 00354 0.0719 0.0872 0.090 1.0
M Hg 88 1250 0.002 11949 -0.815 0.875  ND~0.005 0.0016 0.0002 0.0050 0.0050 0.0050 0.3
MAs 88  31.82 0.045 147.79  5.387 2.380 0.010~0.220 0.0309 0.0100 0.0939 0.1428 0.1770 2.0
Pb 340 100.00 14.212  48.99 10.942 2.603 8.283~127.370 29.0060 259890 43.5780 54.4110 712210 90.0
. Cd 340 99.12 0.074  68.84 35362 4.365 0.007~0.864 0.1075 0.0919 0.1803 0.2182 02858 0.3
8 M Hg 340 100.00 20.624  90.13 31.997 4.601 0.003~0.221 0.0233 0.0185 0.0412 0.0534 0.0739 03
M As 340 100.00 4380 4948  6.585 1.675 1.414~37.840 8.8529 8.2868 14.1040 16.9410 19.2240 4.0
2.1.2 KM ELSRESE Faht.

Vg BH T A P B A S i WL R 1, SRk P
Cd.Hg.As £t #5351 R 95.95% .96. 53% . 13. 87% .
30. 64% ,Pb.Cd .Hg.As ¥ {H 53 54 0.286.0. 041,
0.001.0. 037 mg/kg; ¥ {8 i = LA A Pb>Cd>
As>Hg, Horp Pb % t f5 55, 35 8 0. 286 mg/kg. T
A B TR P IME SRR EY AR SRR, B
Hg & M FEAh, 2025 Ph.Cd . As & 215 T 4%
Ao HEATPRSIAEA ¢ K40 43 #r , B FP 25 i Ph L Cd
Hg As ¢ {0510 1.800.1. 124.,0. 287 1. 132, % i
B R @2 K F 3 0 S 0.074.0.263,0. 781,
0.260, 2% W] W Ff 45 it v 5 43 Jm 3 i 22 RO SETA
2.2 TIEEZEE SR G QR

H 3R 3 AT DL, 2% i BT s gL 4 B0 (H IE A 45
TR 4 FhoT W RIS PR B /N T 0.6,

Py, (0.057 2) >P,, (0.041 7) >P, (0.018 7) >P,,

(0.0053) , At T2 eKFE, G5 RkIEH N
0.045 9,75 YRR I 4, LA 005 Ye iR B

- HE PRI Y dE O (E PPN 45 R R L 4 Fhoc
F PRI E Y38 B /T 0.6, Hip P, (0.366 7)>
P,,(0.3223)>P, (0.2213)>P,(0.077 7) , ¥4k F %
KV LRE T TR R 0.312 6,75 LR E N
YA,
2.3 HHEE R 4 )8 AH S A BT

e % A JE A OCPES TR 4,Pb 5 Cd L As
B OC R B4 90 0.288.0.418, £ % AT & E 45
¥ X sAs 5 Cd.Hg WM & R B R 0,162,
0. 164,22 5 A Geit 2 2 X HAE 4 J&8 A0 G 1 22 =
TGt 2F 5 L

AW G JE A OGP T IR 5 s P
Cd K As 5 Pb.Cd.Hg M AH X R %5000 4 0. 831,
0.883.0.515.0.446, Z 7 A 41t & X ,Hg 5 Pb
B A S R BN 0. 154,10 Hg 5 Cd fE 78 fi A ¢, 1%
FIAZ R Ph.Cd | As 3X 28 T 4 J& W] BESR H A [R]
975 Ge i i He M5 Q2 IR AT RE S Pb.Cd S As 12K
TRHBAN ]

3 e R R G YR AL

Table 3 Pollution index of heavy metals in soil and tea

LS Py, a1 Py S Py, a1 P, 3o P, 15 Y SR
AR 0.057 2 [/~ 0.0417 R 0.005 3 L= 0.0187 /=S 0.0459 Gh
a5 0.065 3 (=S 0.044 0 ER 0.005 3 R 0.022 1 7= 0.052 1 Zh
oG5 0.049 3 iR 0.0395 R 0.005 3 R 0.0155 R 0.0399 Zhr
+ 4 0.3223 iR 0.366 7 R 0.077 7 R 0.2213 R 0.3126 ey
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Table 4  Correlation analysis of heavy metal contents between tea leaves and topsoil
" R e
T3 : 1 : Nl
Ph Cd Hg As Pb Cd Hg As

Pb 1 -0.017 0.058 -0.183" -0.045

Cd 0.288" 1 0.019 0.033 -0.046 0.012

Hg 0.076 0.057 1 0.056 0.117 -0.167" -0.020

As 0.418" 0.162" 0.164" 1 -0.019 -0.038 -0.213" -0.153"

TETHOR A PETE 0.01 /KT 128 5 o124 08 LU ) 3R AR SR TE 0.05 /K- 128 547 e i 2 28 LX)

# 5 FmESRAEES BT 2.5 FHEE AR AN
Table 5 Correlation analysis of heavy metals in tea E‘Eﬁ‘jﬁé}.*ﬁ){%ﬁﬁ*ﬁ 3‘@@ A5 45 I T ?ﬂ%ﬁﬁﬁi
st — Cd*” = — — LT A TR E S B 5 A T L X B i — 2B AT
Ph 1 fiF B . KMO(Kaiser-Meyer-Olkin ) K6 36 e & 32 0
Cd 0.831" ! SEfH A 0. 620(>0. 5) 815 FL AT 5 20, A AF 52
e O S g T A WY 6 B 1 0 T e 4075 R

VE R M HELE 0.01 KT 125 A S0 25 2 S (U 5+ 7% A
K HEAE 0.05 K P 12 S e 1 L (AU

R 4 JE TS e o 0 R
A X 5 M 4 J 5 g W) R B 45 2] R, Pb
BTG Y ) o R B i BT 50% 5 LR Cd L TG 49
IR T 30%, L3 61,

2.4

6 AT GRS Y R AR (%)
Table 6 Sharing rate of heavy metal pollutants in tea (%)

PEAT E A R B (3 7.3 8) "l H Al 3 > AR
P IRME 81 T17% BIME B o HE RSG5 1A FE L
S E As F P, AR 2 A T s FEALEE Cd F1—
53 Pb, 5B 3 A F S EEALSE He.
2.6 ZREE 4 fE XU PG
BN S, A KINH R, 7 hE
S XF N 0 o 6 — M N O A% e R
&R K HEAT A 5 R R K EAJE B E
15 £ (THQ ¥ {8 ) M K 2 /MK IR ¥ R Cd>Pb>As>

A K, K, Ky, K, o . i
A CE) 46.53 33.92 4.34 15.21 Hg, THQ ﬂjﬁjj Cd e K, 4 0.004 7, THQ fEL A
g% 47.78 32.19 3.90 16.13 TTHQ E &tk T B, B E &R AR
AR 45.01 36.03 4.87 14.09 SRR E T 2MRES, L2 9,

KT OB TR B AR R L

Table 7 All explanatory variables obtained by principal component analysis

oy B AR R AL LSRN e 5% 7 J7 FEA

Hit T2/ % 2B/ % it Jr 22/ % 2R/ % it Jr 22/ % FEH/ %
1 1.527 38.169 38.169 1.527 38.169 38.169 1.176 29.405 29.405
2 0.934 23.357 61.526 0.934 23.357 61.526 1.090 27.239 56.643
3 0.808 20.192 81.717 0.808 20.192 81.717 1.003 25.074 81.717
4 0.731 18.283 100.000

F#8  FA Kaiser b i AL 1Y 1E 28 FE i 7445 2 i K 5 Al SR
A B A A

Table 8 Factors and all explanatory variables obtained by the 3 itie

Kaiser standardized orthogonal rotation method

) RE W W L RIS P R G m , BT R

e ———MOER WER T4 B BT 4 h WK s — S o A R A
As 0666  0.134 —0595 0884 —0054  0.177 (1) 32 B A O T A AR TR, Rl A 7 RN AR gkt
cd 0.632  —0.357 0.588 0062 0926  0.106 AR 5 — 2R R E ™ (4 ¢d Pb UL )% Hg),
Pb 0673 —0371  —0.165 0616 0472 —0.127 VE R HEW) (AR 6200 R L 24 R 5 4 g vk R o
Hg 0.479 0.807 0.283 0.103 0.078 0.972

55 R B IR TH AR I O ik (AR R ROE ) B
2 7 b I U K I P LR BRI
PRI A R M A R B (3R 10) L BR Cd & K
IR DY R 395 7 24 I G R, Hg 5 9 5 B D 3 A I A
(], e 45 b 2 1T S AR 7 F A 7 M 58 10T 92% IX 2

— R BE 2 e 23 % H AR R kT E o 2 )
COR AUNE Y (c.37 S il S SN SWC A A )
FER B, IR 2 By By XA A SRR AL 1 I, =
HESBEGEL GRETERR . AU AR HIZIX
e 6 00 R P B E AR T SR e (o B
a1 Ph Cd S RAE T [ bR ifiE , R W A7 AE— €
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Table 9 Dietary exposure and risk index of heavy metals in tea of different age groups

L A 53] i P25 P50 P75 P90 P95 P97.5
THQ % 0.001 6 0.000 7 0.001 1 0.001 9 0.003 0 0.005 2 0.007 7
o S 0.001 8 0.000 8 0.001 3 0.002 2 0.003 4 0.005 9 0.008 9
THOQ 5 0.004 1 0.002 3 0.003 6 0.005 1 0.007 3 0.008 3 0.0117
c B 0.004 7 0.002 7 0.004 3 0.005 9 0.008 4 0.009 7 0.013 5
THQ b 0.000 1 0.000 0 0.000 0 0.000 2 0.000 3 0.000 3 0.000 3
e S 0.000 1 0.000 0 0.000 0 0.000 2 0.000 3 0.000 3 0.000 3
THQ % 0.000 9 0.000 2 0.000 3 0.001 1 0.002 7 0.003 9 0.006 0
As I 0.001 1 0.000 2 0.000 3 0.001 2 0.003 2 0.004 5 0.006 9
TTHOQ % 0.006 7 0.003 2 0.0050 0.005 9 0.0133 0.017 7 0.025 7
Z 0.007 7 0.003 7 0.007 9 0.009 5 0.0153 0.020 4 0.029 6

10 AIE LS M R i L
Table 10 Comparison of heavy metal content in tea from

different producing areas

E I Y i

(mg/kg) AR Il Y T LS %
Ph 0286  0.037  0.450 0.604  0.320
Cd 0.041 0.048  0.054 0.074  0.031
Hg 0.001 0.011 0.102 0.001 0.015
As 0.037 _ 0.059  0.095 0.183  0.179

SIEEYREE. AHXRESP T, £ Cd,
Pb . Hg Fl As 7] fig H A AH LAY R R, H 52 3 AH B £
Bl S A T B, £ HER As B Pb 7E = Fp
F RS A A, R 1 b R o B )
K F] 0.666.0. 673 ; i€ % Ja TN &, ik F) 0. 884,
0.616. As JCFE VI {E M B 55 H 0. 40 £, e KA
K F S A 6 %, Pb ot & OF Y (E 9 R
0. 14 £ e KM R R S 5. X2 MTRRET
TRA R, BE B4 T2 1B B R A R
A& F A 2 Tl Ffo A A AR 55 57 5 + 4 Cd
T8 AT 0. 632, g J5 K 0. 062, 1% IC % V- 1 &
WERE. AT EBESERME, ARKRE TS &
i, FLZRWE T Tl A5 2l RS i (1 Cd 38 1 7R
K B R 2 HE N 5 RERL AR 2 1 il R B R A
W HER 2 S8 3 cd 54 . X LR RN &
KEAEARAEY) R F, Cd FEAAE T BEAL , 38 o8 it AE 2 A
+HE L Z X LU Tl HLAOIN T 4 S
S, Tl =% " HE W R Cd ST R A kIR 2
— 12 8 Hg N T #0077 0. 479, €% J5 M 0. 103,
B R T R e K R T T R
WA He SCE MR IE R BE R AN WIHE . — ik He
JLEN MK A 80% J2: LIt R R ES M K
SHECH, EEOR A TR b R R B Bk
BB AR . HANE 15% il R A2 A g R
FYERBIA LT, LT Z X L As A
Pb JE TIRG R ,Cd Ml Hg FERE AR ITE,RK
T = R AR A L R X BT R A
U AL F AR RS KO

KM ELSERREEES . — R LR b E
& B O B R B AR A K S R 2 48 A
R R A TR A LA P Y 4 e T
F(FEZE Ph) R M R R b, 2R 0t 5 MUK
FE A4 il T B =R IR BE IS e A, A 45 A Rk
JOT 5 DU 2 A% el it A | G A 245 R A 4 e filE R ML T
TG g WNARRIAE B A T R AR
I AR, B T A b A T A A K
- o S R N FE A B A M XU . Horb P
frmr U] Ph o2 EEIG Y. XS LIRS E A
J& A4 B R A5 b Ph 5 - HE Cd Hg /7
TEIE A et Bt p Cd 5 48 Pb . Cd Hg. As 17
FEIE A OGP, 25t As 5 8 Cd A7 78 1E A1 ¢
PEOM G2 SRS E B K P 5
Pb.As fA7E AR C s 2Rt v Cd 5 L8 As 7776 T
AHOC; 28 Hg 5 R 3P Pb.Cd . Hg. As f£7E L 4
K, H A 5 Ph Hg As W25 5 A Gt 2 X At
As 5+ Pb Hg As fA7E UM OC, b 5 Pb Hg.
As Z 5 G E 3 AR 45 55 8 A HiGE
— 8 RS Ph Cd \Hg As AT REIF AN 24
BT E e iy & . AP E BB ARE
HHRILE N R At 5 b ESE & &
TES BT B 2k 0GR AR AEAH DG PE AN o X b B
AR MR — R RN EE R ERIA
R MEFZ, LEPESE T EERLGIES
I rpOH N A R S R AR RS S R 4
J& &R OCREZ BN AWM A G KRG R &
1 45 Z2 o DR 28 5 ) I A 22 00 L B — Fh AR, 2R i
gl RPN N S TS Ly I W S S %
5w RA G AL A T AR TE U
B W% 0 R W e is AR IE 306 06 TR
VAR R Rk RN O R AR R 2 AT 2 ) 3] - HE -2
REGE; EEMTESEBSEZZHERNEY
Mel , 1 G0 R AT G DR A LI R R 27 R R, 2
AR T RE S Mt HE AR S e, Kt e
J& & B A AL YT B 8K, Ph . Cd Hg  As 195 5 [ 43
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S 2 0.004~1.732, ND~0. 176, ND~0. 014, 0. 005~
0.757 mg/kg. M &8 &S RET LA, A&
SRBIKT 50%, )8 F RS, R X 2%
S AR N RTE B AR .

A 8 AFAE — 52 B R BR A, XU TP Ak B % 8
TR RE B R E SR MR R, R A
— AR AT o A B AR A AR Sy [N 2R R B 2
W, LA b R 7 TR A B R A R
R JUEET G g LA 20T AR A5 B AR ™ i
Hi B AR RSSO, O I AR S — R LA
ATSAE AE A8 B 7 ORI L R 2% L bR oAb AR 7 R
M) 22 18 % n) R, A USLBUR AH G 1T 0T S 2R 45 i ol
5 28O0 AR P R B AT S G U L
4 JE W KRB AE T, I i R R o ORI
ARAS I R T R R A b R R A A RN A
e
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