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Bioaccessibility and Health Rlsks of the Heavy Metals in Soﬂ Rice System of

Southwest Fujlan Province | | ./ = PR
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Absti'act /The bioaccessibility and health' risks'of Heavy metals in: soil-rice system of southwestern Fujian province were studied by
comblmng asimple bioavailability extraction method (gBET) w,l.t-H 2 health risk assessment model. The results showed that some heavy
metals in the agricultural soils and rice of southwestern Fu]ldn province were enriched. The contents of Cd, Zn, Pb, and Cu were
greater than the screening value of soil pollution risk for agricultural land (GB 15618-2018) by 32.4%, 15.5%, 14. 1%, and 12. 7%
in the study areas, respectively. The accumulation ability of heavy metals was different and followed the approximately decreasing order
of Cd > Zn > Cu > Ni > Hg > As > Cr > Pb. The bioaccessibility of heavy metals in soils and rice were quite different. The
bioaccessibility of each heavy metal in rice was greater than the bioaccessibility of the heavy metals in soil, which indicated that the
heavy metals in rice were more easily absorbed by the human body. The comprehensive non-carcinogenic risk index ( HI) of heavy
metals to adults and children was 2. 71 and 4. 06, respectively, indicating that there were non-carcinogenic risks. The comprehensive
carcinogenic risk index (TCR) of heavy metals to adults and children was 1.42 x 10~ and 5. 28 x 10 ™*, respectively, indicating that
there was a carcinogenic risk present. The non-carcinogenic risks were mainly due to As, while the carcinogenic risks were mainly
contributed by Cd. The non-carcinogenic risk of children was higher than that of adults, while the carcinogenic risk of children was
lower than that of adults. This result may be related to physiological characteristics, exposure period, and dietary intake. The dietary
intake route may be the main pathway for heavy metals in the soil-rice system of southwest Fujian province to cause health risks.
Therefore, more attention should be paid to the risks of dietary exposure in the risk management of heavy metals.

Key words : heavy metal ; bioaccessibility; health risk; soil-rice system; southwest Fujian Province
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Table 1 Detection limits for the examined heavy metals/mg-kg ™!
SIS Cr Ni Cu Zn As cd Pb Hg
THEE S S 0.03 0.01 0.02 0.2 0.03 0.01 0. 02 0. 002
Tk 4 8 B 0.05 0.2 0.05 0.5 0.02 0.01 0.02 0. 001
EAJE YT a1k 0.01 0.01 0.02 0.1 0.02 0.01 0.01 0. 001
L3 ik BB RO T FAIR (7) ~ (8) 15
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A, BCF Rk h B4R AV s £ R C, # G,
Sy AR A P A R S i, me kg
1.3.2 HEWnTsaE
SBET 75k T 4341 B 0 PR 45 b vl 5 i 0 b A=
Py WA 1) 4 SR 40 1 L B PR 4 T A T 4
PE. MR KR E SR AT 4 ifr%ﬂnt
(2) 28 : ) ;
BA £ (g ﬁ‘;jx 100% | (2)
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ADLyge . =CL xBAL x
IngR, x EF x ED
ngh 1076

BW x AT (3)
InhR, x EF x ED
ADLgmon = Co X Spp BW x AT (4)
ADLypygpy =Cp X
SAxAFxABSxEF xED -
BW x AT x10(5)
ADI}%Q,* = C)K ,X BA)K X £ ..____.l".‘.' .-‘
ngRy X EF x ED 7/~
BW x AT X 10 r 4 =(6)
ADI. . -c"’. 7
HI 3 HQ. = . = &
Z QJ TR T

TCR Zcm Z(ADI x SF,) (‘8-);,.

2, ADIja.éi’Hﬁ/\% g+ (kg-d) ~' 5 BaA N2
%Wﬂﬁlﬂ‘]ﬁ%@ﬁc%7éﬁﬁ,% ; HI %ﬂ HQ 451 A

JZRA R AT R BURE XU F5 %0, TCR A1 CR 435

R M AT R BUE R AR A30(3) ~ (6)
TS B SCRBUE L 25 A3(7) ~ (8)
SRS H00 2 U L6 3.

4 JE n AR B0 KU 73 Je RS (HIZHQ < 1)
A KBS (1 < HIZHQ) 5 2 XU 43 R 6 XU
(TCR/CR < 10°°) A3 AT i 52 g LR (10 °° <
TCR/CR <10 %) FlA AARA ] Tiif 32 i KBS (10 ™ <
TCR/CR) 7"

*2 HHMEERE(ADI)IHHESH
Table 2 Parameters used in the calculation of the average daily intake ( ADI)
" N A N .
S X T fi o L4 SCk
IngR ;. RO B R 100 200 mg-d ! [30]
EF IR TR AR 350 350 dea™! [30]
ED el 24 6 a [30]
InhR ;. R A R 16 7.6 m’-d"! [33]
BW [ENGEY 60. 5 27.7 kg [34,35]
AT -4 I (RS ) ED x 365 ED x 365 d [34]
AT V-4 2 R I U] (B0 ) 75. 8 x 365 75.8 x365 d [34]
SA T 58 R TR T AR 5700 2 800 cm? [31]
AF B RFG M R 8K 0.07 0.2 mg-(em-d) 7! [32]
ABS B IR e ] ¥ 0. 001 0. 001 — [36]
PEF WURL BT R T 1.36 x 10° 1.36 x 10° m’ kg ! [32]
IngR FEKBEA 336.7 227.6 ged ! [34,35]
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Table 3 Parameters used in the calculation of the health risk index
Fan ZH K| RID/mg- (kg-d) = BIR AR SF/ (kg-d) -mg ™!

- ZOHA J R fi BTN EZYNE PN J2 ik fi LTSN
Cr 3.00x10 73 6.00 x 1073 2.86 x107° 5.00x107" 2.0x10" 4.2 x10'
Ni 2.00 x10 2 5.40 x10 73 9.00 x10 3 1.7 x10° 4.25 x 10! 8.40 x10 !
Cu 4.00 x10 72 1.20 x10 2 4.02 x10 2 —b — —

Zn 3.00 x10 ! 6.00 x 1072 3.00x107" — — —
As 3.00 x10 ~* 1.23 x107* 3.00 x10°* 1.50 x 10° 3. 66 x10° 1.51 x 10!
cd 1.00 x10 73 1.00 x10 3 1.00 x10 73 6.1x10° 6.3 x10° 6.30 x10°
Ph 3.50 x10 73 5.25 x10°* 3.52 %1073 8.50 x10 73 — —
Hg 3.00 x10~* 2.10x107° 8.57 x107° — — —

1) " R EES

2 HRE5HM

2.1 HHEMIRDR T E A R S

k] P8 o ¢ FH SRR K vh o 4 s B e T LR
4. TP A ITR VS EN Cr(61.80 mg-kg™') |
Ni (12.85 mg-kg™' ). Cu (35.05 mg-ke!),
Zn(151.71 mg-kg™) . As ( 10.22 mg-kg ' ).
Cd(0.338 mg-kg™') . Pb (72.29/ mg-kg? ) #0

Hg(O 167 mg- kg”) X tt?mﬁ%’é\i%ﬁ?ﬁ%n

i3 I&%Nlﬁk ﬁﬁﬁm%%ﬂﬁ%ﬁaﬁﬂj ﬁﬁ-\
1H, Hiiz%qj Cd Zn Pb il Cu a%ﬁfﬁﬁ/ ﬂﬁlZ(ﬁ:\
5 Fe B2, 4% . 15.5%. 14. 1% Fl 12. 7%)[—13:5&}5‘3

ﬂﬁﬂ;&ﬁa ﬂﬁﬁfﬁﬁ{ﬁ(GB 15618 2’018) i, +

ﬁwiﬁ/\i J& E AR AEAS R 2 B 1Y) & 4, T RE AR
mnﬁﬁ.

AP K TRFEFHETEN Cr (0.362

mg-kg™' ). Ni (0.266 mg-kg™' ), Cu-T4,122
mg-kg™ ). Zn (26.29 mg-kg_] ). A (0 158
mg-kg™' ). Cd=€0.103, mg-kg™' ). Pb (0067

mg-kg ") F1 Hg(0. 003 mlg ke ™). *ETEE[%M{{E(GB
2762-2017 i1 NY 861-2004 ), &% Cr, Ni. G (Zh .
As. Cd. Pb fill Hg (9 B ERR(E 5514 1, 0. 4,10, 50,
0.7,0.2, 0.2 F10. 02] pgakg-‘.ﬁﬁﬁliiuﬂmf@lﬂ G
Ni Fil Cu 5314 8. 9% . 4% F12. 2% ILHH/EEE{E
ﬂwn,%: b e R 2 T 0 Rk 4
EE??T‘%F{J“%I@EW

x4 Iﬂﬁlﬁif& Bﬂiiﬁ*ﬂfﬁ?k hESEaESRIT

& 4 Table4 Statistics of the héavy metal contentm dgncullural soil and rice from southwest Fujian Province
/ +3E LEES
RN GROFPME < bRf) AR R SRR B 321/ mg - kg ™! ShCPRME +hRERE) AR PRMERME
/mg-kg ! FE /mg-kg™' pH<S.5 5.5<pH<6.5 pH>6.5 /mg-kg ™! R /mgkg!
Cr 61.80 +21.79 0.35 41.3 250 250 300 0.362 +0. 175 0.48 1
Ni 12.85 5. 17 0.4 13.5 60 70 100 0.266 +0. 102 0.38 0.4
Cu 35.05 +15.56 0.44 21.6 50 50 100 4.122 +1.751 0.42 10
Zn 151.71 £63.52 0.42 82.7 200 200 250 26.29 +5. 60 0.21 50
As 10.22 £2.22 0.22 5.78 30 30 25 0. 158 +0. 058 0.37 0.7
Cd 0.338 +0. 163 0.48 0. 054 0.3 0.4 0.6 0. 103 +0. 086 0.83 0.2
Pb 72.29 +27. 64 0.38 34.9 80 100 140 0. 067 +0. 043 0. 64 0.2
Hg 0. 167 0. 041 0.24 0. 081 0.5 0.5 0.6 0.003 +0. 001 0.28 0.02

2.2 HHERIRCK P E SR A Y] A
] PG R A FH R AR R o EE 4 R A W T b

HULIE 2. 1 A A B M AT 4k nﬁrm
Cd(65.01% +16.40% ) > Pb(37.44% +15.11% )
> Cu (28.31% =+ 11.52%) > Zn ( 17.46%
10.46% ) >Hg(14.71% +7.21% ) > As(11.67%
6.60%) > Ni (7.12% +3.45% ) > Cr(0.53% +
0.36% ). iX— P 524k 745 (i o8 45 S A L.
NI 4 @ A o] 45k 25 SR S B R W T 4y
PEf Y Cd(65.01% ) S I Cr(0.53% ) 24
123 4. X — 4% S0 B 5 42 Jm i A AR S RE B W I

H+

+

B EL AR, AT RE S 4 ) i A 2 e e 3
WA T A S5 0. flin, ABFoEHh Cd A4 ml 45 1
T, HAEEIT IX & 3 b 32 2 D) 55 R i BAFETE
(46.2% ) , T Cr AEYAT 45 PG, AR T X £
erh R LITRIE STFAE (78, 4% ) 0.

FEok v & B & JE W A nT 25 PR E R
Ph(77.85% +14.04% ) > Cd(72.86% = 13.40% )
>7n(69.51% +9.82% ) > Cu(59.96% = 13.44% )
>Ni(55.68% +6.67% ) > As(53.88% +12.54% )
>Hg(43.62% +8.37% ) > Cr(11.29% +2.78% ).

5 E R, A R B 4 Jm 19 AR W ] 4 25 R A
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Fig. 2 BlDa(’(’BSSIl’Jlllty of hieavy metals in agrlcultural soils ﬁnd rluf

2.3/ iffe%nwm@@m@nm, /4 AEm?HMM’J@%HV‘u&EAE AR
AT i R e T B e iext KRR L
I S B ML 0S5 A s. S 1B I Tl | AsxPHRL T 4

! f /
) ‘ o - &
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-

g | o x5 Kﬂiéﬁﬁ%mﬁ&%ﬁfﬂ%ﬁrﬂwhﬁ‘

= 4 [Table 5 Results of non- carcinogenie! and-dic cagefflogemc risk of the different pathways and elements
TWL%‘T ' A BRI 5 A g AU 8 4L
snnd TmA L A i

f PRI £ bRz SR £ ARk 22 FHE + bRifERE PHIME + ARiER

Cr 7.58 %1072 £2.92x10°2  1.22x10"' £4.50 x10">  3.54x107° +1.38 x10 3 1.40 x107% +5.25 x 10 6
Ni 4.00x1072+1.73x1072  5.92x1072£2.55x10"2  4.31x10"* £1.86 x10~* 1.60 x 10 ™* £6.85 x 10 =3
Cu 3.36x107!' £1.91 x10 ! 4.97x107" +2,.83 x10 ! — —
Zn 3.25x107' £8.28x10°2  4.80 x107' +1.22 x10 ! — —
As 1.43 x10° +3.62 x 10 ! 2.13x10° +5.34 x 10 ! 2.04x107* +5.15 x10 3 7.59 x107° +1.90 x 10 ~°
cd 3.89x107! £2.91 x10 ! 5.76 x10 7! +4.30 x 10 ! 7.51 x10 7% +5. 62 x 10 ~* 2.78 x10 7% +2.08 x 10 ~*
Pb 8.71 x1072 £3.90 x 10 ~2 1.64 x107" +£6.58 x10 72 8.13x1077 £3.68 x10 73 3.80 x1077 +1.55 x 107
Hg 2.21 x1072 +3.64 x10 3 3.30x10 72 +5.34 x10 3 — —
ZHEA-L 1.92 x10 72 +8.65 x10 73 8.37x1072 £3.78 x1072  2.45x107° +9.64 x10~’ 2.68 x107° +1.05 x10~°
LTSN 4.32x107™* £1.48 x10™*  4.48 x107* +1.54 x10~* 1.58 x1077 +5.27 x10~# 4.09%x1078 £1.37 x10 8
J JRA fih 7.94x107% £2.29 %1073 2.43x1072£7.02x10">  3.53x107% £1.25 x10° 2.70 x107¢ £9.56 x 10 7
Z K 2.68 x10° +4.36 x 10! 3.95x10° £6.43 x10 ! 1.42x107% +6.30 x 10 ~* 5.23x107* +2.33 x10~*
Bt 2.71 x10° +4.36 x 10! 4.06 x10° +6.43 x 10! 1.42x1073 +6.31 x10 ~* 5.28 x10 7% +2.33 x 10 ~*

1) “—" FR B SR JC %A,

SRR R HQ) KT 1, e WA 7 AR BUR KU | i
oAt T2 R CRL 19 3R S08 KR 5 50 (HQ) 1
INF L BT AEBUR A . (B % e 2 T B &
4 LRI IL B (1 45 4 A S0 KUK 5 5 (HT) F
WA 9K 2. 71 F 4. 06. XF TR FLE , 76 i
FORESH P HI KT 1, Ui M X AT RE A7 7F th &
4 Jm B R 254 TR U KU

R —E 4 @, Cd A1 Ni xF s A FL
DL As X N B 80 KBS F8 5 (CR) KF 1 x
10~ B BHAFAE N AR T it A2 14 85008 AU 5 Ce X
NHDLEE L K As X LEE B0 KBS 50 (CR) AT
1 x 1071 1 x 10 ~* Z 8], P B A7 A6 A A4 ] it A2 119 3L
SRS 5 11 Ph X S A AL A S0 KU F5 5L (CR)
AINF 1 x107°, B TC 08 K. Z 82 TR, &
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(a) HEECHE-RA

(b) - A

B Cr280% ™ Cd14.38% B Cr2.49%

m Nil48% B Pb3.22% = Ni30.30%
® Cul12.41% B Hg0.81% B As 14.34%
® Zn 12.00% m Cd52.81%
B As 52.90% B Pb0.06%
(e) HEEoAii- Lk () - JLTiE

mCr30l% mCd14.17% B Cr2.66%
m Nild46% m Pb4.04% B Ni30.30%
® Cul2.23% m Hg0.81% m As 14.38%
®Zn11.81% m Cd52.59%
L A5524?% L Pb(](]'?%

,.-"‘-ﬁ"

[J 1 EFlg 3 Contnbutlo?l al use
; &
Wﬂp’f I;UL 1GA FA I w‘J
: z x 10, % F WA FDL
nnEPB/J CR KT 1 x107*, W% 40 X
1 HH 4 5 1 B0 AR
XN FLEE , N[ 5 4 o0 25 AR i ik

JRE AU A K B 4 30 o A () 2 i ads A X A AR ) i
JRUBSE %) TR AH AR LA R 8], As 14 3 S0 XU 51
BRI K, i85 52. 90%, kol Cd, Cu 1 Zn, AEBUE

JRUES BTk 900K 14. 38%. 12. 41% F7112. 00%, 1fii Hg
14l S AU BT Ak B/ (1A 0. 81% ). Cd 1Y B

KU BTk B A, SR 3 52. 81%, FLvk R Ni, B KUK

TTHRA 30. 30%, 1 Pb 149 3509 KU 53 8k /0N, (AT
0.06% . ¥ FRAFILE , 2 AR KBRS
Je XU Tk 23 991 35 21 98. 98 9% F1 97. 33 %, BUs KU
TRk E 99. 57% F198. 97% .

el

3 iTtig

3.1 ORI K A A OGP ARAE

4 Jm M\ SRR R £ R 3 (3 7% R R AR
S AR A B RN Rk
HEEREMEE RSN Cr(0.006 +0.003)
Ni(0.025 £0.015) . Cu(0. 136 +0.066) . Zn(0. 196

ZiERRHE Fifﬂ
re patl’lways and differe t mfﬂlsl to the health risk index

(OF=:¢. 3 FN (d) F-RE A

w M IR 0.29% w B RkEER 0.25%
u IR A 0.02% u IR A 0.01%
B SOHEA-1071% B A1 0.17%
W EHE K 98.98% W EA K 99.57%

(g) FEFcHi- )L (h) Be- Lk

m B kAR 0.60%

= IR 0.01%

B 2O 12.06%
m £ O A-#97.33%

w kAR 0.50%

= R 2 0.01%

m SOHA-1051%

B £ -k 98.97% e

r‘#h r/é

+0.063) " As(0016 .006). Cd (0.370 =
0.311) , Ph(0.001 +0.001)#1 Hg(0.019 £0.006).
AL UL WS XA oK DA - 458 v ' 4 4 SR I RE ) K/
JIEEF A : Cd > Zn > Cu > Ni > Hg > As > Cr > Pb. ;X —
SER GBI —E KRS N e E AR
Cd , 3K fFARAE K 4 15 G 52 B KOG . REKR AT Zn
H Cu 15 5 RBCHAIRT G, AT REZ KA Zn 1 Cu
KRR R BRI LT EFRICER. AKX Cr A Pb
HY) AR ZR BRI, mT e S PR kg 7 R A R 7 R Mg -
o Cr il Pb ZJ5 , ELR BAERT, Wi iE 5 Bk
*IEP[S,IO]

XoF b AR A rh 4 E&E%T%f&k
4T Pearson AH &My, HHEH Cr, Cu\Zn\
As, Cd, Pb Fl Hg & & 5 R5 K Xt hz 75% GEn
Pearson A ¢ & 435y 0.213, - 0.053, 0. 185,
0.287.0.179.0.310, —0.184 1 -0.001, A Cd
JTLRETIEMB AT EEEHN B FMHC(P <
0.05) , 1 H:A 7T 28 I AH S At 2. 3 156 B AR K v
BB ERIFPAE RO T HIEhHE )R & a. f
K 4w A T BB A7 B - S EAL R A I 4
JRW AT %4 7 R . 8 Cr,
Cu.Zn, As, Cd., Pb Fl Hg W= nl 45 PE & 5 5 8
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i 1Y Pearson fH ¢ R H il A 0.396, 0.542
0.880. 0.861 ., 0.342,0.949 . 0. 682 F10. 471,535
EREVEMIE(P <0.05); FkH Cr, Ni, Cu.Zn,
As, Cd, Pb Ffl Hg AW A st B
Pearson #H & 28 043 % 4 0.812, 0.961, 0.903 .
0.795 . 0.830, 0.942, 0.924 F10. 590, 73 5| & .3
PEME (P <0.05) . ;X —Z5 ULl , R AR K h
G g B R A Y AT A E A R E BN R,
SYEERNAEREU/NT 0.8, Ul i 52 B H
fib PRI 28 B RZ IR, 0 - e R AL M R pH (B 25
3.2 T HESEAY AT LA 0 XU PPN

HR A% 4 Jm AR W nl 25 M e A 2 SR T, - 48
Fek i i 4 R 2 B R Rt ARG IR BESE 2 bk
WAL T 7 A A B IR i A AN [ A J (3 RIA K )
& EH SR A E AR EY AT AYE. I BT E A
Ja& AT 25 M A R RS A R LA A
Al P g 4 L 8- R A8 0 o < R 1 R XU

R[5 T 4 8 o A B I B0 UK SRR
As>Cd > Cu >Zn >Pb > Cr>Ni > Hg, A FES &

Xk A B 308 IRRE 3R Ay Cd/> Ni > As 3.Gf >t

Ph. 78 I 1 S0 S B a5
A DG, 2 FREC K. MRG58 S5 R Gd
FERS A R MR R PR RT BLR , TAS 75 A
REOR B bR A, L, B R OB

TTAE LA BRI . TR T 4 R

B, BT PAs N, B T 4 8 1 Al 2 K R
(HQ) B/INT 1, BEW B3k B0 KU , 0454 19k 5
SRR SR (HQ) KK T 1, I8 8 4 i 7 £ 47k
RS AAEAEN I, 2R 4 8 25 5 M)
T RO R R 28 20, 16 HE4T T 4 R fek e XU
VEATE R AT 14 T 4 R 1 RIS TR,

ST S S [ 45 8 i 720 b A 1 £t B JRL 5 T
1, 28 14 AR i 42 19 FE B0 RS 5 50RO K
W50 H 00 4 S R R 1 5 LA B
R 3 3o B 2 T 4 AT RE S 1% X - /KRS &
S R G B A A R 1 T R A%, — 7 T, K
AR T AR I SRR B SR
M3 28 AR KR AR AN TS 8 A i s T
R 5T R R e T R
2% T 4 R 102 A AT PR o T - M eh e 1 T 4
2 T 24, AV 5 R P i o 4
%P5 AT A0 R Doabi 47 38 A9 < F ik
VR Z G0 TR 4 R 11 f B IR 22 S Al R, 7
T % R A B e R T T T R BRI AR
R

ot L AT T 4 IR S ) AT 1 e B S . 4

JE XS L2 A AR S0 KU & TN X 5 T AT ST
SEARML, aT BE AL 4 5K ) A BRI AT D HRAE (4
Mo 16 P IR AR A ) (Y 32 B T
g i fi T R BOm R R 2 T 4 R AL
B AS = T LE (290 2.6 %) . X ATRES K
NGRS SIS SNER S VN N IS E S TP

4 it

(1) P4 g4 L3 Cd Zn, Pb #1 Cu &5 &
FEFR 4 X3 (43 50 15 b 32. 4%, 15.5%, 14. 1% Fl
12.7% ) w5 T 4 #4375 96 XUR: O it
(GB 15618-2018) , AT BEAF-FET5 YL XU, A oK Cd |
Ni Fl Cu 4350 8.9%., 4. 4% F1 2. 2% i 47 4 B
{8, HAR oo Rk & B M EERREZ N, M E SR
FATE R B BIFSE DR R DA 338 v i 4 o R Y
A Cd>7Zn>Cu>Ni>As>Cr>Ph. ,-—"T:f' ’

(2) R HIEHERITE R T 0 2 T 261
5y ) A £d (65.01%) > Pb (37444 ) »
Cu(28.319% ) > 7 ('17.46% ) > Hg (14,719 )i'>
As(11.67%9. > Ni 47.%2%) > Cr (0.53%,)
Ph(77.85% ) >'Cd (72.86% ) > Zn (69.51% )"
Cu(59.96% )g> Ni'( 55.68% ) > As (53.88%) >
Hg(43. 62%;) > Gr(11.29% ) , [R5 42 8@ iy A4 nl
EPEZE SRR, BRI & E e Jm 1Y AR Rl g PR R
i ot 8 AP0 DIVAC R F RS R/ I R € S T N A E R o
FEVT YNNI TS

(3) %M X AT BEAFTE Y 8 42 5 | Ak iy 3 350 X
Bz, HLJLZE 0 JRUBS: i T . AR B0 AU £ 22 As
S, H Tk M 52.90% () R 52.47% (L
). R, 32 X ] BB AL h 4 Jm 5 R A9 B X
B, EL B A XU 5 T L. 350 AU £ 2 Cd 51
&, H TR o 9 52.819% (L) 1 52.59% (JL
)l Y2 DA R X K R
&9 v R 4 S 7 A A R XUR: 1) R LR AR
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