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1 HAVIERR KLY = B AR FERRILIE., IERE — RIREFER R W, HEaRaE
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TSR, AT ZRBYKIR D A PPCPs 2R HA 3 PN IKIRRY 2.55~10.35 1% ; ISRMIRE
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KB PPCPs R EERFERIFET 4-AMP, ESNTENERRKE, 4-AMP REFRERE
A, BESEURIE, NEQEEN 2.77x10°~3.13x107, XK, EALREW HF BRI
FRIR, ARSI, AKIRD A, BERRFTENEES 0.51, H53 N KIEHN 0.18~0.33,
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Pollution analysis and ecological risk assessment of pharmaceutical and personal care products
in water sources of Shanghai LIU Min*, YIN Hao-wen*, XU Hui-hui®, QIAN Hai-lei’, ZHU Qing",
SHEN Lu', WANG Ying-zhi* (1.Bioassay and Safety Assessment Laboratory, Shanghai Academy of
Public Measurement, 201203 Shanghai, China; 2.Shanghai Municipal Center for Disease Control
and Prevention, Shanghai 200336, China)

Abstract:

[Background] Pharmaceutical and personal care products (PPCPs), as a new type of pollutants,
contain a wide range of chemicals and are widely found in natural water bodies. In recent years,
PPCPs have drawn considerable attentions from the masses and researchers. Drinking water
safety is an important livelihood issue in Shanghai as an international metropolis.

[Objective] This study is designed to analyze the pollution characteristics of PPCPs in water
sources of Shanghai and assess the ecological risk.

[Methods] Water samples were collected in wet reason of 2017 from four water sources
of Shanghai, and 33 PPCPs were quantitatively analyzed by ultra high performance liquid
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chromatography-triple quadrupole mass spectrometry after automatic solid phase extraction. Risk quotient was applied to assess the
ecological risk of high-concentration PPCPs.

[Results] Around one third of the 33 PPCPs studied were detected in all, partial, and no samples respectively. The main pollutants were
veterinary drugs such as analginum metabolite 4-acetamidoantipyrine (4-AMP) and sulfanilamides, both detection rates were 100%, the
concentrations were 30.44-344.35ng/L and 7.38-65.39 ng/L respectively, and they accounted for 79.69%-97.69% of the total PPCPs. The
detected sulfanilamides mainly included sulfadiazine, sulfapyridine, sulfadimidine, and sulfamethoxazole with highest concentrations of
22.18, 3.70, 28.45, and 8.67 ng/L, respectively. Quinolones showed low detection rates and concentrations, and their concentrations were
below 1 ng/L except ofloxacin and sarafloxacin. For human medicines, antihypertensive and antidepressive drugs like metoprolol and
carbamazepine were also detected in all the water sources, and their concentrations were relatively low with maximum concentrations of
3.44 and 5.69 ng/L respectively. There were some similarities and differences among the constituent features of PPCPs from the selected
four water sources. The main pollutant in all water sources was 4-AMP. The concentration of PPCPs in water source D, one branch of the
Yangtze River, was 2.55-10.35 times higher than the concentrations in the other water sources; the concentrations of each PPCPs detected
in water source D were generally higher than those in the other water sources, especially 4-AMP and cimetidine at concentrations of
344.35 and 88.49 ng/L respectively. The difference among the other three water sources mainly lied on the concentration of 4-AMP. The
results of ecological risk assessment indicated a low ecological risk with risk quotients ranging from 2.77x10° to 3.13x107 due to the low
ecotoxicity of 4-AMP in spite of its high concentration. The main risk resulted from sulfamethoxazole as a priority pollutant. In water
source D, the risk quotient contributed by sulfanilamides was 0.51, and in the other three water sources, the values were between 0.18
and 0.33.

[Conclusion] PPCPs contamination is found in the water sources of Shanghai, mainly veterinary drugs such as sulfanilamides and 4-AMP.
The water source on the branch of the Yangtze River is the most polluted. The preliminary risk assessment results show that individual
PPCPs exhibit potential ecological risks, calling for strengthening regulations for such priority pollutants.

Keywords: water source; pharmaceutical and personal care products; priority pollutant; ecological risk assessment
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ARG, BRERBETpHEN3I LA TIAS0uL
100 ug/LIRIRE R AR, BEHYS, £+ BoiEHE
ZE, WEMHITEERSE, BMHEZERGZOT 2
F A 10mL B EE. 10mL & 10% B EZHI KA K. 10mL
47KGEWEMEZERUVE, LS mL/min BUER L, £
5mL A7k s mLEY 10% BRERZACARMIEE, RSTIR
15min, FA 15 mL REZ R A @il 30°CRMUKSE, H
BESKERLLEL 1EBE 1mb
RKABENREEE - = FEMHETREKEIEN
33 PPCPs HITEE DT (1) BIEEIE S, B
Waters BEH C18 (2.1mmx100mm, 1.7um) ; #* B

K1 PPCPsHIE

40°C ; SR : 0.2mL/min ; JEhAE | A—FREZ (&£ 0.1%
BRER) , B—5mmol/L BEER B AR R (£ 0.1% BER) ;
1 E R IZF  0.0~1.0min, B 5% ; 10min A B
HZE20%, £FF5minfG, 5min ABFE 50%, 4HF
3.5min ; BTE2.5min A BF ZE 100%, 4#F1.5min,
1.5min N BFEZE 5%, F4F 1.5mino FHHFAFT 110pL, (2)
Uikt BHRER TR (+), EHE®BE 3.0k ; B
FRAE 120°C ; XABAFAE :300°C; ES
(N,) :650L/h ;5875 (N,) :50L/h ;REIES (Ar) :
0.22mb/min ; FEE | Z RN, & PPCPs Big
EOMEFHIE L
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Table 1 Quantitive ions, analysis conditions, and limits of detection for PPCPs

IS - L fitb 4% - MR
M BT mE) mEW R ()
PPCPs (m/z) - Internal Lo
Precursor . Cone Collision Limit of
i Product ion standard X
ion voltage energy detection
BRI R FERZIEIE (Sulfadiazine, SDZ) 250.95 156.00 30 15 CTM-d6 0.01
Sulfanilamides
TERZILNE (Sulfapyridine, SPD) 249.90 155.96 35 16 SMT-13C6 0.01
TERZIEMY (Sulfathiazole, STZ) 255.95 156.08 35 15 SMT-13C6 0.02
TEBZERIEDE (Sulfamidine, SMZ) 265.05 155.83 30 20 SMT-13C6 0.01
TERZER — M (Sulfamethizole, SMTZ) 271.00 155.92 35 15 TBZ-d6 0.08
T fE — BIEIE (Sulfadimidine, SMT) 279.00 156.00 20 20 SMT-13C6 0.08
TERE 3T G MEIE (Sulfamethoxydiazine, SMD) 280.98 156.00 20 20 SDZ-13C6 0.02
TERZ R EBARR (Sulfamethoxypyridazine, SMP) 281.00 155.80 35 15 SMT-13C6 0.01
TR BRI (Sulfamethoxazole, SMX) 253.92 156.00 30 15 SMX-13C6 0.05
TR — FREME0E (Sulfadimoxine, SDM) 311.03 156.00 30 25 SMX-13C6 0.01
TERZAMEDE (Sulfadipyridine, SDPD) 315.00 158.00 30 30 TBZ-d6 0.005
IEERnAER g2 (Marbofloxacin, MAR) 363.05 345.00 25 22 SMX-13C6 0.08
Quinolones
HRPE (Ciprofloxacin, CIP) 332.00 314.00 25 20 SDZ-13C6 0.10
fmPE (Ofloxacin, OFX) 362.00 318.00 35 20 SDZ-13C7 0.01
JDRI7DE (Sarafloxacin, SAR) 386.00 368.00 30 20 SDZ-13C6 0.01
Z0EES (Nalidixic acid, NAL) 232.98 214.85 20 15 SDZ-13C6 0.01
EIERR (Oxolinic acid, OX0) 262.01 244.00 25 20 TBZ-d6 0.50
SEREE (Flumequine, FLU) 262.03 174.00 25 40 TBZ-d6 0.02
Hithin4e & RMBZE (Clindamycin, CLM) 425.07 126.00 30 25 SMT-13C6 0.01
Other antibiotics
RS FIE (Trimethoprim, TMP) 291.10 230.00 35 25 TBZ-d6 0.01
B- BThFI Z#45% (Tulobuterol, TBT) 228.40 154.10 30 15 TBZ-d6 0.01
B-agonists
Fa7eE% (Cimbuterol, CBT) 234.10 160.00 20 15 SMX-13C6 0.01
Hihsz IEE R (Thiabendazole, TBZ) 202.32 174.82 45 25 TBZ-d6 0.005
Other veterinary drugs
POEm4 (Temozolomide, TMZ) 205.10 178.00 20 25 TBZ-d6 0.01
NtLIEER (Praziquantel, PZQT) 313.10 203.40 40 20 SMX-13C6 0.02
4- Z B R B R B (4-acetamidoantipyrine, 4-AMP) 246.00 228.10 20 15 SMX-13C6 0.005
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#R1
287 L fif 4% - 2 MIPR
) ORI mEq) mEW P (g
PPCPs (m/2) - Internal o
Precursor . Cone Collision Limit of
i Product ion standard X
ion voltage energy detection
UN:EESEY) £ (Carbamazepine, CBZ) 237.10 194.20 50 20 SDZ-13C6 0.01
Human medicines
EFEE/R (Metoprolol, MTP) 268.00 116.10 30 20 SDZ-13C6 0.01
TR (Buflomedil, BFM) 308.20 140.00 15 15 SMX-13C6 0.01
SRS (Chlorphenamine, CPRM) 275.00 229.82 20 15 TBZ-d6 0.005
Z78HIPF (Diphenhydramine Hydrochloride, DHHC) 256.20 166.95 15 10 CTM-d6 0.01
E2£[F (Procaine, POCN) 237.10 99.90 20 15 CTM-d6 0.01
FREBKAN (Cimetidine, CMTD) 253.10 158.80 30 15 CTM-d6 0.01
AR TEBEIENE - IXE -2C, (Sulfadiazine-phenyl-Cs, SDZ-13C6) 256.00 162.00 30 15 = =
Internal standards
IEH R -ds (Thiabendazole-ds, TBZ-d6) 208.00 180.10 50 25 — —
T R% — BIEANE - K& -1°C, (Sulfadimidine-phenyl-2Cg, SMT- 13C6) 285.00 186.00 35 20 = =
T % BRI - 2R E -2C, (Sulfamethoxazolephenyl-Cq, SMX-13C6) 259.95 97.95 30 25 - —
#MREL-Ds (Chlorphenamine maleate-Ds, CTM-d6) 281.00 230.10 25 20 = =

1.4 HERNREET

NRIEHIENEREMN T ENE, BIXRE
THM100ng/LMIFHFERFAITREITH. LHKE
TEP, MKMW, EERFEE. DRDVE. REA
T BERNA. f REMLERE DERE, SEEA
0.05~0.35ng/Lo MNAR#E i HKFRET B RQ
HKFE, BFIHERBWE, FrE BB EEE A
77.56%~128.28%,
1.5 E£BRPETEE

R B ER B B PPCPs E S MBI (E 18R, X3
R F10ng/LRYPPCPs T E S KNI . BT &
18 SRk, FR1S X PPCPs TE KR R B9 T it o R4 R K B2
(predicted no effect concentration, PNEC) 1 ; 37k
&Y 21 PNECERY, SERUR/IME Y, BHSIF
1% LM 7K FE (predicted environmental concentration,
PEC) # 1T EL 3o LAPECER LA PNECTS B KPR 4 (risk
quotient, RQ) , XTI 7K B A9 PPCPs # 17 4 725 X O 7 1o
HRQ>1, REAGEHEMNESXI, 237 B0REX
BHERIESE ; H0.1<RQ<1, RIBEAEHFZFESNX
b, N iZRENFERE ARG — /54 ; 5 RQ<0.1, ZRFAH
X3RN 5 BiZ SV PNEC TBIEIRTE, RAX 1%
MIBUH1TE 2 NBSiTH.

2 25
2.1 PPCPsE{&53%KFE

KRR 33 0 PPCPs SR E DL 2, B 12 # PPCPs
MR HEN100% : FEAMERLSY, GIEHER

K@), SRV E. PR, BEFIE. KRBT mek
W, 4-Z S ELTELEM, UNABARHNESAEF.
ERRNEBHRE, BREMEZBEARERE
BRE, TECIEEEEIE. BEARLLIE. BEig_ RIEE
FOFERL FR LM, SEE 10.09~28.45 ng/L, H AR IH
E. FERR — FRIEIEAERR RSN RS RERE D !
7922.18. 28.45. 8.67ng/L ; IERZE D RERESCEA
7.38765.39 ng/Lo 9 ¥ PPCPs ¥R TE 4 N KGR 1Y 5k
G, DRI (57, B-EEhF Q). ABRL
)T IR RN

FEFBEWQEHRI PPCPs R, BMERE RSN
A- 2B E LB LM, SEE 30.44~344.35 ng/Lo XTTF
EEAENER, REEVENAFENRHER
=, BRERERE, 2%790.05~1.50. 0.26~0.68ng/L ;
HREEIROHERE, BEMERQE, RERE
REHAZET 1.00ng/L, ORIV EE 1 NKRE
BMERERESTF 1.00ng/L, 51.51ng/Lo 3 DKIE
FIRHREMER, RHREKRKEYIETF 1.00ng/Le 5
g6, NBZYH, REEF. ERERMNEBHRIAN
1 HZE B 9 100%, SBEIS 579 0.43~5.69. 0.10~3.44.
0.07~0.23ng/Lo
2.2 FRIKBEDHFHELLER

R 2 BRI, 4 NAKEF PPCPs BIHG H XK E
SR, 1HESEERN 45.5%~66.7% 18 4 PRt
PPCPs REEFRK, DIKEF4- ZHIEZE LM
=1X344.35ng/L, 75l HMAKIRHAY 11.31, 5.95.
1.82 %, BEREENE, FEBKIMNAE 2 NKIERE
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W, HERKRD PG RERESIA88.49ng/L,
EIKIFEAB 160.89 %, AJ 0L, DEMAEFRKEETFH
3 NKRM, BAZH PrcPs REXREBESTH
3 NKIRI, bR 4- ZEiREBE LB LM, REKE
D H & F 10 ng/LBI PPCPs, ELIETERZIRIE, FEER
ZFRIEEF R SPRAN, BRERE D579 22.18. 28.45.
88.49ng/Lo

&2 PPCPsTE LBREIKEFHIRERE (ng/L)

Table 2 Concentrations of PPCPs in water sources of Shanghai

PPCPs A B ¢ D
BWRRIEE TERRIEIE (SDZ) 0.10 053 097 2218
Sulfanilamides
TERZILIE (SPD) 244 033 009 3.70
TERRIEM (STZ) 023 140 ND 239
TERZERIEIE (SMZ) ND ND ND ND
TERZER — M (sMT2) ND ND ND ND
TR — FRIRIE (SMT) 0.68 584 028 2845
FERESY R MEIE (SMD) ND ND ND ND
AR EBANE (SMP) ND ND ND ND
TERZFR ML (SMX) 6.00 828 452 867
TR — A& IEIE (SDM) 044 ND 152 ND
TERRZMEIE (SDPD) ND ND ND ND
EERRER SEPVE (MAR) 032 ND ND ND
Quinolones
WRDE (cP) ND 064 021 ND
amvE (orx) 123 005 150 147
IO E (SAR) 151 ND ND ND
Z0EE (NAL) ND ND ND ND
EIEE (0x0) 0.42 ND 031 053
FAEAE (FLU) 0.68 026 044 049
Hithin k= FREFIE (TMP) 054 098 041 204
Other antibiotics
RMER (CLM) 129 ND 117 297
B- BEhFY ZAEE (T87) ND ND ND ND
B-agonists
RS (CBT) ND ND ND ND
Hith=z IEE R (TBZ) 028 024 ND 0.89
Other veterinary
drugs
TORKME (TMZ) 034 003 061 014
nttEEER (PzQT) 0.19 ND ND 042
4-ZBRERELM (4-AMP) 3044  57.90 189.05 344.35
ABZY +5FEF (cB2) 131 569 043 435
Human medicine
EHEER (MTP) 037 160 010 3.44
TEHI/R (BFM) ND ND ND ND
SEHE (CPRM) ND ND ND ND
Fi5hiBA (DHHC) 013 022 007 023
E&-RHA (POCN) 031 ND ND ND
EEBKAR (cMTD) 0.55 ND ND 88.49

[3F]1 ND : Kt Ho [Note] ND: Not detected.

A B. CIKEF PPCPs B EEZEFTERIFET 4-
R EZRBLEM, EMRE, 3BBIPPCPs B RE R

E 9 51¥ 79 19.36. 26.09, 12.63ng/L, 1X & B i A
MM 3N ARG HRERENSF 1ng/L, A
4.52~8.28ng/L. RN E. RMBENRESHEFE 2D
HEFKRHERESREST 1ng/L, SEEN 1.17~5.69ng/Lo
NI — R AT, FRRRIEM, FERRMLIE. MR
ZERIEIE, IR EMERERE 1N KRR H R
EREKRTF 1ng/L, SEEN 1.40~5.84ng/Lo AFI CIKIR
TERErENtEYEEES, BREREIFEE
i, BIRERFEW, SaVENEMER sEEA
M CcHERS, FERRTFHEE — RIEEMESHEF,

AN KRR PPCPs N B ES N LLHIEERE
Mo HE 17N, 4 MKREMIA 4- 2B RE R E LM
MEREMERYATETREY), —E LB PPCPs &
29 5EI1X 82.01%. 88.72%. 97.69% F79.69%. 55
R2OBUERH, KEDHFHEREMERSEHEEST
HMAR, 4 NKRPEEFETE—ENEBREEZMN
REEETRY) ; [EEX T @RI fERE — R
e, BEIERMERN S AFTREREKXBERER,
HAEERENMERFIENGRDVE. EERSHAF
B, Lok, B- Mo Z M ST MRS, KR FIIE
E R TORKPRFNNL ERR, Fiid ST KA NS R BRI
BR, JBROMEBAERTE/RMT RHREEETR
RAVE HENIRE,

[B]

s 7”2-66% 3.15%
. )

4-AMP 4-AMP
M fER% (Sulfanilamides) M FER% (Sulfanilamides)
W I£35ER (Quinolones) LR S=Tihu(e:v]
W EMIRER W EHR/R(MTP)
Other antibiotics W HAmAER
| R a=Tipa(e:v) Other antibiotics
W Efth(Others) W [E35ER(Quinolones)
9 o o W HAth(Others)
3.67% 1.22% 1.08% 3.10%
W A-ZHaET B W4 ZBEERE M
4-AMP 4-AMP
M FR% (Sulfanilamides) W FERKE T (cMTD)
[ IR (Quinolones) [ A% (Sulfanilamides)
W EAth(Others) M EAfth(Others)

Bl LEisFREKiEM PPCPs HY4E R 4FHIEE
Figure 1 Composition characteristics of PPCPs in selected water
sources of Shanghai

AR B KR PPCPs £H B AFAE LLERAB A, B¥R
FREREENRE, 4 CHRRELTBE MM ERLEN
£ ZREED 58 60% 1 20% 4, HRA D KRG
EEI9METF 10%. CIKRS, 4- 2B LB LK S 18
TR, BIR94.02%, HRHBIT 1% BAH 9D HiERR
MEEREINE R, C/KERERPPCPs EEWRK, 5
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AFIBAKEEB —EMNAEME. DBEEERFRI3 D
KIEH, PPCPs B2, BFEEZSIMEESTRY), FR7T
4- Z R E LB MAEREME RN, RIS R
EIRER RS BEAN (88.49ng/L) , =& 5 DAGRHE
PPCPs B9 96.90%.
2.3 AR EIFE

KA RIS FRERE KT 10ng/L BUFERRZ EIE. &
B ZRIENE, 4- B R E LB LM B &ERAHITE
BXEIEN . ZEEERENEMESSHERNIERN
IBIEEABM, FRUBREBI XY BHERE N EMEITES
X2, 2= 35H T AREIKIRERAELE ppcPs B RQ,
AIHl, BKIREE—PPCPsBIRQII/NTF 1, BIEE
0.1<RQ<1B9L &Y ; HPERBEBWA 4N KIEH
FEMXEFIR, RQNTF 0.1~1, KREAFI CH, FEZ
BEMA XRS5 0.22F10.17, EMrpces XFE{E
¥INF 0.1, 7R B FRTE IR B G AR BR S FE IERY RQ 99
51790.31F10.17, KJRD A, HERZEREM, BEFIE
FNIERRZIELERY RQ 725179 0.32. 0.35F0.16

G HBIERR M SYIFTEUX BT I0A], 53R <A
DKIRRIRQIX0.51, EBE RSN ; 7KIEB X &
K2, KIERAF C R ERN, RQs 735179 0.33. 0.23
0.18,

#3 LBFREIKERHELE PPCPs ES KR ITLHEE
Table 3 Risk quotients of ecological risk assessment for typical
PPCPs in selected water sources of Shanghai

PNEC RQ

PPCPs
(ng/L) A B C D

TERRIEE (SDZ) 0135 7.41x10* 3.93x10° 7.19x10° 1.64x10"
TERROLIE (SPD) 100
TERRIEM (STZ) 0.1
AR — FRIBIE (SMT) 127"
TERZFR M (SMX)
SHERE (Sulfanilamides) —
BAEEIE (TMP) 0.0058"°) 9.31x10? 1.69x10" 7.07x10? 3.52x10*

2.44x10* 3.30x10° 9.00x10° 3.7x10"
2.30x10° 1.40x107 — 2.39x10?
5.35x10° 4.60x10* 2.20x10° 2.24x10°
0.027"  2.22x10% 3.07x10? 1.67x10% 3.21x10*

2.26x10"  3.25x10"  1.75x10" 5.12x10™

EHE AN (cMTD) 3520 157x10° = = 2.53x10°
4- SE Rk
4_3@;‘&%&&5&% 1182 2.77x10% 5.26x10° 1.72x102 3.13x102

[’] a : PNEC AL E LEME,
[Note] a: PNEC of antipyrine.

3 g
BRRENER. SRV E. aMBEREFSNHE
B9 PPCPs TR E KA 277 1E o MEMIR KA
MR ER SMEREER 63%, HAPER
T, ERRIENE U AR 259 N AR R
ERW, ARRPERS EE LA RGBT

S5 EBN=EEXIEERMNW, XEBERDE
FEAEEIRLEARMALNER, EREFENAT
AL EmTRS 5877, BR—ENE, BT
KEME - oL EREDYMREETRPAE
b, F AR - M FIZ RS T AR
BT HESY N0, AN, ERNEREEXHIES
HhRESIFEEENER, 4 S ELBLEMA
ZIHENRERE =Yz — 1 BFEERRI LB
F2SREGIIMERTEAREZRERE)
MERE. FMSAA. BBIEURARFRTHIERT%
B200ug/kg (L4-BFELZEEMEEITE), &
R, 410 KEFR 4- 2R BE LB Mg,
BREREEEN30.44~344.35ng/L, XFKRARTHE
ERERZRER, FManE,

S5Hf 3N KIEMELL, KRED MRS RIFERERA
&, TEBERACAKIER, KREN, BESHE
HIBINR ELIR™ &, Chang & WV E B ER/KIRR B
AW, K1 B m e B LK R PSR AN E S ER R
FREEERBRETKL

AEFR A PPCPs UG HHE R ERESERINE
X EYAGRAEL, BERE MMM, Hli0 © EiR
BB MA £ S P55 prCps 11t FUSEEIK (AR 1B
el EMEB R RIEER BRIAYERR
BERH" Y, ERBIEKIKRINARKRDH
& M EERR G M R S AT EE N 100%, [EEHR
W, REFEFNMAEERERESD T/ 8.7735.4.
0.5~1.0. 0.8~43ng/L"®, FE F EIARAR M P T
BE. D RAFE. ZRER OSAAAYEREEZE
B, EEREKRED S/ 21.00 3.5 0.6. 0.1ng/L",
ERMXERTKERERDVE. RPN ER
BRI R E R E 2 579 ND~74. ND~10. 21~23 ng/L,
MmRAD 2FMEEEIEII R H Y, ZEEZEHEM
IR FEKBIFARD EMBRNPBRERE D
79730 53ng/LY, BBESTAMARKRMIIFRER
E. EEREIHKEPEZRP LW, REHEFE, =T
BIRRE R D E NG H 5577 88%. 100%. 100%
M 38%, B &K E 9 5 550~7.4. 0.574.1, 0.1~0.3,
0~1.3ng/L™, KRS ZABELL, BRD Z MY 3 MK,
FERZERE M, ROFET. R R &80 2. BRE
IE. EMBEREFSERERNEMKFRRIE, SEIME
Y, BRE DIKERKERE, PPCPs KFEAFLESIL

AN FEEBRIFIRRESTITEREBIRER
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Eo REREKIM 4- CH BB LB MERREH
WERE, BRTHSER), EHILXEENT0.1,
RBLEN MERFEREERESNENE, MRRE
TR 4- ZHRaBELR B LMY 1/40, KRR T 0.1,
BESIENE, ATRANESSELIERR, #E
HAYPNEC T ET 7 ; FMERELITEEE—EB T
Tt RNIARKANZERIFE R, BRI ESCER
EES

L EFrR, EBTHAKREFEE—ENESA, £
BXRRTERPTMY, FE5EnEERIEM.
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