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Heavy metal pollution and health risk assessment of Polygonatum cyrtonema
from different producing areas

YIN Su-Juan’, LUO Hang, SUN Xing-Li

(Yongzhou Vocational Technical College, Yongzhou 425100, China)

ABSTRACT: Objective To detect the residues of 6 kinds of heavy metals in Polygonatum cyrtonema from
different producing areas and conduct health risk assessment. Methods Inductively coupled plasma mass
spectrometry was used to determine the heavy metal residues in Polygonatum cyrtonema from different producing

areas. The estimated daily intake (EDI), target hazard quotient (THQ) and lifetime cancer risk (LCR) were applied to
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evaluate the health risks of Polygonatum cyrtonema from different producing areas. Results Compared with the
heavy metal limit standards of the Chinese pharmacopoeia and other countries, the levels of As and Cu in
Polygonatum cyrtonema from different producing areas did not exceed the standards. Among them, the Cd content in
Polygonatum cyrtonema from 4 producing areas (Shang Shuli, Rongcheng, Jingde, Xihua) exceeded the International
Organization for Standardization (ISO) standard, and the Pb content in Polygonatum cyrtonema from 4 producing
areas (Shang Shuli, Rongcheng Xihua, Shien) exceeded the standard specified in the Chinese pharmacopoeia.
However, when compared with standards of other countries, the Cd content in Polygonatum cyrtonema from 10
producing areas exceeded the standards to varying degrees, and the Pb content exceeded the standards of 4 countries.
In comparison with the chromium (Cr) standards of Canada and the United States, the Cr content in Polygonatum
cyrtonema from all 15 producing areas exceeded the limits. For the EDI, except for the Cd in Polygonatum
cyrtonematrom Shang Shuli, Rongcheng and Xihua (with values of 0.001301, 0.001190 and 0.002751 respectively,
which exceeded the provisional tolerable daily intake (PTDI) limit of 0.00083, the heavy metal content in other
Polygonatum cyrtonema samples did not exceed the PTDI limits. The target hazard quotient (THQ) analysis showed
that, except for Hg in Polygonatum cyrtonema from Shang Shuli (with a value of 1.172466, indicating a
non-carcinogenic risk), the risk levels of other single heavy metal elements in all sample sites were less than 1.
Regarding the total non-carcinogenic risk, the values in Shang Shuli and Xihua reached 1.240582 and 1.476055
respectively, suggesting that the intake of Polygonatum cyrtonema from these two areas may pose non-carcinogenic
risks due to heavy metals, while no such risks existed in other sample sites. For carcinogenic risks, unacceptable
carcinogenic risks were found in a large number of sample sites. Conclusion The assessment results of EDI and
non-carcinogenic risk index of heavy metals show that the health risks of heavy metals in Polygonatum cyrtonema to
humans are relatively low. However, in the carcinogenic risk assessment, unacceptable carcinogenic risks are found in
many producing areas. Therefore, it is necessary to attach importance to the heavy metal pollution of Polygonatum

cyrtonema, strengthen the detection of heavy metals, so as to ensure the safety of traditional Chinese medicine and

FH1TE

protect human life and health.

KEY WORDS: Polygonatum cyrtonema; heavy metals; pollution degree; health risk assessment
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i} 5% #5% Atk (estimated daily intake, EDD!M! #0475 35 R4k
(target hazard quotients, THQ)*IJ%%@U?TE P UG (lifetime
cancer risk, LCR)®, i EDI i R . oK E &%
(Chn g A rp 2 ) S Bn 40 A A ) 5 (2 463 a8 ) 1) £l 5 it
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ZAEDT R, SRR R F G IR 2y, B eRki

KB 3L 327 R, e EER A 79 P, hE 2y
M % 00 B K (Polygonatum  kingianum) | ¥ KE
(Polygonatum  sibiricum) 1 %2 f¢ ¥ #§ (Polygonatum
cyrtonema)'” . BURMFFE R W], HOKE H A 158 g S R
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1 #RER*®
1.1 UFEMEE

Hermo XSefies 2 HIBGHH & 558 TR BT (BB /AT ik
%] ppb it 22 HI ng/kg, 35EPHLZH]); Milestone ETHOS
UP KA T A G RFIEE /R Brid A w] ); KL-500B R4k
A% RO BB H AR KA B & (1l 45 RS 2 A);
SCH-1000mL BRIk #5512 36 5 5 2 JR 18 4 4 45 (P i T IE.
21N F]); BT25S Ji 432 — W FRE % KT (LIRS % R # AL
A B D), FW100 = RE T RER RRHLCR LT 2 TR
AR .
1.2 #E5RF

SRAE A [E 15 AN [ H X A EORS XE Fa SE e h 2
HKE, IR D), W, YA, 80 °CHLT, HFRETT REMAE
HUATEE B, —10 °CHR R T4 F, FATIRE 3 1Kk

*1 2EH 15 MTEMXEE

Table 1 Polygonatum sibiricum from 15 different regions
across the country

AR g Kb gt

S B Al Sy LR b
S, Wb R BE Sio LR T
S; LHBZ Su iy
S4 773:‘}[“ I%'j:ﬁ'i S {lﬁﬂﬁﬁ%’f'ﬂﬂ
Ss LRIRRIN Sis e P A
Ss LT Sis Wbt R
S; LR 4 Sis P )i BH
Ss LR

FRAERF Pb, Hg, As, Cd, Cu. Cr(4lifF 99.99%LI
b, HEA G KA TR AT o SR 4L, fig iR
Lok, L& THRAR), mERILsigk, IR
JHE S A AL RHE B3 A7 BR 2 W), HoOp(fh 262K, JC# i I %%
A THBEAH),

1.3 WA
13.1 #HonfasE

FERE 0.3 g FEREEME, A 9 mL PLali gl
PRI M 2 RN A AE . BT AR AR )P 20 min JEFH
+20 min 180 °C &% 60 °CLA FHUH, BEATIN MR, TS
WG, BATRR AP AT ERAL R, 140 °CHTER 4 h /24, HZER
TR BB I T, K R R bk E 25 mL A RIE R,
V5, SEZS, 1 0.45 um (AL uEIE g, 450,

1.3.2 xR EiR A H &

FEBH E 4SS Cubrifidh 00 0.1, 0.5, 1.0, 5.0 ppm
5 AT MEETENIE 4R As. Cd. Cr. Pb. Hg FrifE
Bh0. 1.5, 10, 50 ppb 5 e i sl
1.3.3 AN %

(1) EDI A

EDI Kil 4 HES BN R KE, FEH TS

4R ARG KT, AR (AT

Epl= CXIRD
BM

(M

K C Wb hE 48 Bt 434, mg/kg; BM S AR T-H)
IR & (body mass), ALK FH FE FRid FHAREIRE A 60 kg;
IRD 24} H A 2544 12 (ingestion rate daily), JHABUE K%
AHE; AR P 25 8) 2020 AR RR(—F)RUE, ERE Y IRD
H 15 gl

(2) THQ Ptk

KA THQ A4S Fh 2544 b i 3 4 8 X AR i g Rl A
EUS THQ WH#ARfEE R 5L b THQ<1, F/RHEHEK
WAl 5%, THQ>1, FoRAFE1ETETE MR KU, 42 B8
K@)

_ CXEFXEDXIRD )
BW xATxRFD

FH: BF B2 2 T HY K B (exposure frequency)(EAE
430 d); ED N £ 5% T34 Y4 % (exposure duration)(30 4F);
AT PR R SUR R (ML S 2545 1 B 7] (average
time), A HAT 70 4:x365; BW S ANKF- 44 i 5
(body weight), ItAb >R b bR ME N 60 kgl®™; RFD hy
22 7| & (reference dose), = 7% 3% [E 3 5% (£ 9/ & (United
States Environmental Protection Agency, USEPA)i% & [ H
ZHF|HE N Cu 0.04 pg/g, As 0.0003 pg/g, Cd 0.001 pg/g,
Hg 0.0003 pg/g, 7% BRI & it % 4 J&) (European Food
Safety Authority, EFSA) & Pb HZ%h8 0.0015 pg/g'.

(3)BUE A . LCR 1Ak

CR 2SS0 I T 4 8 8 i 2 A B AR AR 2E 11
9 XU (carcinogenic risk) P2, #MEAR(3)IHE . TCR £25
R BT B B0 M 0 4 (75 HEBR JE B0 E 4 (total
carcinogenic risk), UN4HEFIH R JEBUEARBUEEAPIA)
) CR{EZ N, S URS0R KU, $3 BE A 3 (4) TR

CR=CDIxCSF 3)
TCR=ECR~CR,+CR,+CRy+--+CR, (4)

F A CDI A& H 45 A & (chronic daily intake), mg/(kg * d),
RPAS AR K3 3 8 AR AR A Y BUR Y T i (me) S5 1A (kg)
RILLIE, Feme B H 3R # K, CSF A EUEARRE T
(carcinogenic slope factor), (kg * d)/mg, FIEUEHIAEIETF 3h
WISEE . WATIR AR S, SRR R BUEY S R E
i FIRE R RE 37, CSF BB, 1% o0 3500 Tk A [ A e
CSF 2124 1.5 (kg * dy/mg, Z&T4E0 0.38 (kg + d)/mg, ik
HH Ivi) 4 500 0 e ) B0 AU B 5 ] CR, WA s i Pl B 4
e 118 B — B985 XU o
1.4 HIEALE

Hmm A . b3, SR Microsoft Office Excel 2016,
25 KR Origin2021, iz [l USEPA {5 UK PEAf AR Y X 2%
K E 4 E T KU A

THQ
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2 HBRE59H
21 TEFHMERESRERE

RN, SRSl ESE S ERLRE 2. HR
2 AL, Sys i HRE As S bR, 4 1.820 mg/kg; S5 A
Cd. Pb B 11.005 mg/kg. 17.602 mg/kg; S5~k
Cr i, N 13.619 mg/ke; S5/ #kf Cu &R, A
8.803 mg/kg.
22 HBEPESEBHEBAE

EDI W # K HEE RN A H KR ZHA G, @il

8432 EDI 54 H ¥ & 7 it 57 $ A 4t (provisional
tolerable daily intake, PTDI)XTEL, AT AR AR AT HE 3L
ARSI, SREETARIFE & Pb, Cr. As, Cd. CuFll
Hg i PTDI 435124 0.00357., 0.0048 ., 0.00214, 0.00083 ., 0.50000
#10.00057 mg/(kg + d)* ", 24 EDI<PTDI i, WA AMASEA
FYE SR E R . 36 3 B8, bR Cd7E Sy, Ss I Sy
FIEESL 433124 0.001301, 0.001190, 0.002751 #iH PTDI fY
FRAE(E 0.00083 #k, HAERSHERPESEXABE PTDI
PIRRAE(E . It LA EDI A NAER XS TR Fa bR, Bk
Cd AMIHRTESIBIEASE kI AR R o

#2 TREFHEBESRESERgke)
Table 2 Heavy metal contents of Polygonatum sibiricum from different areas (mg/kg)

(S E TR As cd Pb Cr Cu Hg
Sy 0.026 0.026 0.206 1.089 3.835 0.056
S, 0.031 0.305 0.658 0.516 7.409 0.078
S; 0.110 0.128 0.646 1.329 4.558 0.076
S4 1.289 5.204 12.902 13.619 5.142 1.902
Ss 0.431 4.760 10.114 5.314 2.678 1.114
Se 0.516 2214 2.621 1.858 6.534 0.081
S, 0.506 0.587 1.262 6.086 6.523 0.082
Ss 0.032 0.045 0.039 0.369 6.619 0.019
Se 0.040 0.062 0.072 0.618 6.923 0.013
Sio 0.016 0.295 0.105 0.965 3.254 0.035
Sii 0.043 0.147 0.176 0.972 3.749 0.046
N 0.166 0.255 0.622 0.609 3.767 0.022
Sis 1.478 11.005 17.602 5.528 8.803 1.602
Sis 1.419 0.286 5.419 11.154 4.386 0.219
Sis 1.820 0.934 4.379 13.712 3.769 0.379

R3 BERTESREBHEAE
Table 3 Daily intake of heavy metals in Polygonatum sibiricum

FE i 5 EDI-Pb EDI-Cr EDI-As EDI-Cd EDI-Cu EDI-Hg
S, 0.0000515 0.000272 0.0000065 0.000007 0.000959 0.0000140
S, 0.0001645 0.000129 0.0000078 0.000076 0.001852 0.0000195
S; 0.0001615 0.000332 0.0000275 0.000032 0.001140 0.0000190
S4 0.0032255 0.003405 0.0003220 0.001301 0.001286 0.0004760
Ss 0.0025285 0.001329 0.0001080 0.001190 0.000670 0.0002790
Se 0.0006553 0.000465 0.0001290 0.000554 0.001634 0.0000205
S, 0.0003155 0.001522 0.0001270 0.000147 0.001631 0.0000205
Ss 0.0000096 0.000092 0.0000080 0.000011 0.001655 0.0000046
Se 0.0000180 0.000155 0.0000100 0.000016 0.001731 0.0000030
Sio 0.0000260 0.000241 0.0000040 0.000074 0.000814 0.0000088
S 0.0000440 0.000243 0.0000108 0.000037 0.000937 0.0000115
Si 0.0001556 0.000152 0.0000415 0.000064 0.000942 0.0000055
Si3 0.0044005 0.001382 0.0003700 0.002751 0.002201 0.0004010
Sia 0.0013548 0.002789 0.0003550 0.000072 0.001097 0.0000548
Sis 0.0010948 0.003428 0.0004550 0.000234 0.000942 0.0000945
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23 EHRDESRIFBERRIE TR
XEFAEBURAES, THQ R 2444 Hp B — L & X A A
R AR B0 AU, HIT 270 BT A <5 e e A A s XU )
o 4 THQ I HI<1 B, AN IR AR A A X AMLS]
R ARBORE RS, >1 I E AR B  . 45 2

FAPUN, R—EHLEITENR Hg 76 Sy FFsS 1.172466 f£4E
e BUERE AL, HAFE S P RSB/ 10 X8
AR B XU, 7E Sy A Syy A3 HIEEE] T 1.240582 Al
1.476055, Ui HIFRE IR AT BE S5 & 48 IR B0 K
Wz, AR s BN KU (B 1)

*4 ERTPESREREERREITE

Table 4 Assessment of non-carcinogenic health risks of heavy metals in Polygonatum sibiricum

S G THQ-Pb THQ-Cr THQ-As THQ-Cd THQ-Cu THQ-Hg HI
S 0.003628 0.033565 0.005342 0.001603 0.005910 0.034521 0.050049
S, 0.011589 0.015904 0.00637 0.018801 0.011418 0.048082 0.064082
Ss 0.011378 0.040962 0.022603 0.007890 0.007024 0.046849 0.089857
S4 0.227237 0.419764 0.264863 0.320795 0.007924 1.172466 1.240582
Ss 0.178133 0.163788 0.088562 0.293425 0.004127 0.686712 0.728034
Se 0.046162 0.057267 0.106027 0.136479 0.010070 0.049932 0.356006
S; 0.022227 0.187582 0.103973 0.036185 0.010053 0.050548 0.360019
Ss 0.000687 0.011373 0.006575 0.002774 0.010201 0.011712 0.031610
So 0.001268 0.019048 0.008219 0.003822 0.010669 0.007397 0.043026
Sio 0.001849 0.029743 0.003288 0.018185 0.005015 0.021575 0.058080
Sy 0.003100 0.029959 0.008836 0.009062 0.005778 0.028356 0.056734
Siz 0.010955 0.018771 0.034110 0.015719 0.005805 0.013562 0.085360
Sis 0.310016 0.170384 0.303699 0.678390 0.013566 0.987534 1.476055
St 0.095442 0.343788 0.291575 0.017630 0.006759 0.135000 0.755195
Sis 0.077125 0.422630 0.373973 0.057575 0.005808 0.233630 0.937112
150 .
T SR RS
121 .
£ 0°r T
% 0.6
y «
= ool . T T -
ok lx° .)i. B 1.. -
THd-Pb TH(IQ-Cr THCI)-As THé-Cd THé-Cu THCI)-Hg HI

g

1 BN v e s A O el PR XURS A 4]

Fig.l1 Diagram of non-carcinogenic health risk assessment of heavy metals in Polygonatum sibiricum
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24 ERETDESEHEXKGE

X FEUEREE, CR FnZib Hp i —E & 8 X AR
o KUK, TCR FRm AT 58 4 8 X A PRS0 XU i) S A1
4 CR A TCR<10® b /8 H 4 8 70 3 A4 35008 XU, S 7 LA 22
W1, 4 CR F1 TCR>10° H<107* R E 4R ICE IE
XS E AT 42 FE N, 24 CR I TCR>107* A FEAEAS

A2 BRI . THEEERINER 5 PR, P BYEUR XU 2
LA R, RA TR AT AT Z XS . Cr. As
I Cd HY R RS e FT 2 L F A, {3 Cd A1 Cr 723
O3 RAFTEANEZ A BUE KBS, R, Cd B0 XU )24
R H T 10" HESREE. NEHBUERKERE, 82
SNAFAEAN AT H 2 N BRI (] 2) .

x5 ERTPESRBENE
Table 5 Carcinogenic risks of heavy metals in Polygonatum sibiricum
GETE e CR-Pb CR-Cr CR-As CR-Cd TCR
S, 3.0840E-08 9.59E-06 6.87E-07 2.79335E-06 1.31011E-05
S, 9.8507E-08 4.54E-06 8.19E-07 3.27681E-05 3.82296E-05
S; 9.6710E-08 1.17E-05 2.91E-06 1.37519E-05 2.84582E-05
Ss 1.9315E-06 1.20E-04 3.41E-05 5.59099E-04 7.15017E-04
Ss 1.5141E-06 4.68E-05 1.14E-05 5.11397E-04 5.71094E-04
Se 3.9238E-07 1.64E-05 1.36E-05 2.37864E-04 2.68251E-04
S, 1.8893E-07 5.36E-05 1.34E-05 6.30652E-05 1.30217E-03
Ss 5.8386E-09 3.25E-06 8.45E-07 4.83464E-06 8.93539E-06
So 1.0779E-08 5.44E-06 1.06E-06 6.66106E-06 1.31709E-05
Sio 1.5719E-08 8.50E-06 4.23E-07 3.16937E-05 4.06302E-05
Si 2.6348E-08 8.56E-06 1.14E-06 1.57932E-05 2.55152E-05
S 9.3117E-08 5.36E-06 4.39E-06 2.73963E-05 3.72379E-05
Si3 2.6351E-06 4.87E-05 3.90E-05 1.18234E-03 1.27270E-03
Sis 8.1126E-07 9.82E-05 3.75E-05 3.07268E-05 6.72510E-04
Sis 6.5556E-07 1.21E-04 4.81E-05 1.00346E-04 2.69835E-04
1E-3 |- . - AT XS
-
1E4 L - g . = = = /| =
< 1E-5 | e e i J;
Eﬂ 1E_6_,,,T', ,,,,,,,,,,,,,,,,, ___.e,,,,,,,,,,,,,,,,,,,,,,,ﬂ,}%’%ﬂﬁﬁ
& = Al
I : *
NG o
B el L 2B A
1E-8 L i
1E-9 ! ! ! ! '
CR-Pb CR-Cr CR-As CR-Cd TCR
Vol

B2 SR 5 s BRI

Fig.2 Diagram of carcinogenic risks of heavy metals in Polygonatum sibiricum
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RSB A W, P EZJMSTER As. Pb, Cd. Cr
M Cu S EERM T FRERA . R SERA R EK & WHO
Xof HR 2R Y 4 PR R G A K R 2 b R 4R Y I B b o
(& 6)AI I, XFFE 2 FrrmES R G RE, P As
TCR I Z Sys, (H/NTMARIE, [FIET /N F I A bR o
B XTH Cd ARHE, S4v Ss. S Si3 4 AN i 8 24 SiL R

3.1

wARE; X ICEEE | BEERARIE, AUHEARE 5 s
G, HARMITH) Cd KA [RFERE s ke o 1% [ PR E s X E
Pb A7 ¥E, S4. Ss. Si3. Sy BB ZG ML Pb YRR E, {HIE
It HARRE, X Cr o, HEZGMINEA S, SRS
EFIEIARIE, 15 DMHIXAEAREER, FTREIREA SN
HA—ERZPL ST Cu brife, 15 M BEA LT 2y
HpRiE

[, AW FE0F T 45 G 25 SR 1 v 28 3647 4 B
fli R, NG R IE 7, 8.

F6 ETERMBX DM EEREREITE(ng/ke)

Table 6 Heavy metal limit standards for chinese medicinal materials in various countries and regions (mg/kg)

JLE i T [ B[] JEPN S| WHO H A feE] I1SO
As <2 <5 <5 <5 <5 <4 <4
cd <03 <02 <02 <1 <03 <03 <03 <1 <2
Pb <5 <5 <5 <5 <10 <10 <10 <20 <10 <10
Cr <02 <02
Cu <20

1 R T
*1 ELRBISHRIEY
Table 7 Index of heavy metal pollution
i H Pb Cr Hg As Cu NS 255 im Yt B

wRAE 0.100 0.200 0.150 0.450 0.350 0.333

/M 0 0 0 0 0.100 0.084

FHME 0.029 0.091 0.043 0.128 0.148 0.173
e =S =S =S = = s

*8 AFRBERRKITM
Table 8 Assessment of human health risk

I H THQ-Pb THQ-Cr THQ-Hg THQ-As THQ-Cu HI
wRAE 0.036 0.025 0.250 0.225 0.044 0.379
/M 0 0 0 0 0.013 0.016
FHME 0.010 0.011 0.071 0.064 0.019 0.175

ZER R, HORShE AR MG KR 8 s, H
H Pb AR 15 Y35 0 T 0~0.1 Z 8], #8944 0.029; Cr
AT 0~0.2 Z A, HMEHK 0.091; Hg 4+ T 0~0.15 Z [b], &
H0.043; As A+ F 0~0.45 Zi], ¥{EK 0.128; Cu A+ F
0.084~0.333 ZJil], ¥HE K 0.173. BIAT &, BN
Wria R AR A T R ER, NEfEf—E 480
R, SHBTPESEWNLZAGNED 5 LEHEN T
0.084~0.333 Z[8], Y9N 0.173, b T L% DL F4s 5
VLA, 4 E 2 R 0 B N 1 SRS AN e R T5 e
T

THQ by #04% Hh o — 5 4 Jg o0 25 A MR 14 it g XU,
HI & 6 P4 )@ oo 25t ARA R XSG Z /. 24 THQ
(HD<1 B}, FBIH 48 o0 20 AR YA 5 XU AT L4252,

24 THQ (HI)>1 B W B AAAE AN MRAS AT H2 57 1) e B XS
A 8 Won, Fi IR IR T 4 I8 o0 3 %k A A (et B XU 1y 35
K/ NEFARK ). Hg>As>Cu>Cr>Pb, I4h, A5
&JEM THQ F1 HI #/NF 1, WA H 5 I A (A fd e XU
PEAE . Utk AR R, P E SR e a
TFEAER, HIREMESEICEA NS AR A
)RR R IR o

HRTEREL . 2084 [ B4k DL AR P T 2 2
EEBIGYMN FE SRR, BRI, K. RREHRT
NG shak & 38 B J AT R h 2ip b, it
LDV PP R Y B4 R A i S T AR A R IR A G
YAN ZBUVL B 25 5 Kb Cd i & /S L3R od R IE
K. 20t H SRR AN B B 2RI E £ TSR
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FH1TE

JEE LN o BT 21 ZE RN 78 ] — S AN [R] op 24 b 4
& AR BN P E SR SRS AR A7 T
IR, T, e, WE., BRSLETEESE
WA Z R R, LR R 2 R R T S A =
SIRMAZ | ARIESE . BRSSPI T )1 4 A
BEERTRNAZL, ZIEHSENHF Cu. As 58
Bt A KA 56 o D R BV A7 AR At FE 2 254 &
o, SRR,
32 # i

AT IR LA EDLEAE A A A e AU (4 1Ak 4
PRBF, Bk Cd AN IR E 48 IFA 2351 K BH Sk 04 fEERR U -
THQ JE RS 8 — T4 BT R M AR XS, HI R 5
PR 4 JRm U AT AR AU Z Fl, 24 THQ (HD<1 A,
FOHTE 4 & or O R B g RV AT LU 2, Y THQ
(HI)>1 B 26 B AR R B 42252 O e R XU, o A F 9% %
B, X R B HEBUR R, 75 Sy S Bk B 45k 5] T
1.240582 F1 1.476055, ULEHERMIRATTRESEI K EHAR
BRSO KU, IR S BIRNAEAERUR o 276 B XU
PEM e, APLE SR EDI 48 BOMAES0mE XS5 50 o7
il 25 5 B /s FORS 4 @ R AR A f B XU /D, (R R T
O KU TEAL B, R A 22 R AE A AN T 42 52 1 B0 K
Woro PRIIL, o 25 4 I B AN B oy B TEAy, ORIE P 28 4,
Wesh 2 EPRALEAR, e AR ar iR .
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