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[E5 ] LA EY) (NAms) B—FBUESRIFY), ERERS. FIHRA, AR
REFBERS. B, ERIRAKENTUSRMBAERITAET %o

[ B8] BRI RARBE £ E IR KRR EL KRR AR 9 f NAms BYEIFRZEEY - SARETE - Bl i%o

[ 737% ] 500 mLKAF @ B A tER E AR ZE BV M # 1T NAms B &, — SRR Geist, BIER
RITIMNEEE, £ VF-624 MS B1%1E, SAB®IE - FUBEBKARN, K& LiBFREFERK
LS NAms B8,

[£552 ] NAms FFMHI7E 107500 ng/LSEEIRL T BT, X REIY AT 0.995, 5351 LALHKF]
HOFEKRREFT, HiERHRMET 4ng/Lo MFRAE T 200 100, 200ng/L B, 47K, 7KIREKFD
B 7K H NAms FYINFREIWERTE 68.7%~113% 2 (8], FEXIEREIITE 10% LU Fo LiERE
BRI RO H NAms, ELFp N- —FRETTEEER (NDMA) FIN- Z1IE T E I REER (NDBA)
MEERES,

[4598 | A RBES. MH R, AEREL, BISLB/KAE 9 NAms BIEBTIE,

FHHE S - g E ; BEEE ; WHHERR ; #75% ; E5ERAK ; KIEK

Determination of nine nitrosamines in water by solid phase extraction and gas chromatography-
mass spectrometry SHEN Chao-ye, CAl Hong-quan, PEI Sai-feng, ZHANG Yun (Division of Chemical
Toxicity and Safety Assessment, Shanghai Municipal Center for Disease Control and Prevention,
Shanghai 200336, China)

Abstract:

[Background] Nitrosamines in drinking water are a new group of disinfection by-products, with
various kinds, high toxicity, and potential health hazards. At present, no relevant standards and
methods are issued in the field of drinking water monitoring in China.

[Objective] This methodological study aims to develop and modify a solid phase extraction (SPE)
and gas chromatography-mass spectrometry (GC-MS) for the simultaneous determination of nine
nitrosamines in drinking water and source water.

[Methods] Nitrosamines were extracted by passing a 500 mL water sample through a SPE
cartridge composed of coconut charcoal. After elution with methylene chloride, the extracts were
analyzed by GC-MS with a VF-624 MS column using isotope internal standard. Nitrosamines in
different kinds of water samples collected in Shanghai were detected by the established method.

[Results] The calibration curves of nitrosamines had good linearity in 10-500 ng/L with correlation
coefficients greater than 0.995. The method detection limits for both pure water and source
water were below 4 ng/L. Recoveries ranged between 68.7%-113% with the relative standard
deviations below 10% at 20, 100, and 200 ng/L for pure water, source water, and pipe water,
respectively. Nitrosamines were detected in various water samples from Shanghai, with highest
positive rates of N-nitrosodimethylamine (NDMA) and N-nitrosodibutylamine (NDBA).

[Conclusion] This method featured with high sensitivity, low detection limit, and good accuracy is
applicable to the determination of nine nitrosamines in water simultaneously.

Keywords: gas chromatography-mass spectrometry; solid phase extraction; nitrosamine; coconut
charcoal; drinking water; source water
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TRERZZE (nitrosamines, NAms) (L&Y —KER
MREEY), EEEIAKPEERRESTS, &
FEN- Z BRI AEERL (N-nitrosodimethylamine, NDMA) .
N- — Z E IV 5 & BZ (N-nitrosodiethylamine, NDEA) . N-
—IFRAETHEER (N-nitrosodipropylamine, NDPA) . N-
ZIET E I ERE (N-nitrosodibutylamine, NDBA) . N-
TV A8 & — ZBZ (N-nitrosodiphenylamine, NDPhA). N- FR
HZ BT EBZ (N-nitrosomethylethylamine, NMEA) |
N- 3 £8 & 13 Ik (N-nitrosomorpholine, NMOR) . N- I
FEEIRIE (N-nitrosopiperidine, NPIP). N- M hH &0t &
5% (N-nitrosopyrrolidine, NPYR) 2, BT NAms &
BRESME. ARSENBESEDY, SIARERE
BERAEREMRIHIZRNZX T, ZEEFRFRE
(EPA) B %% 6 # NAms (NDMA. NDEA. NMEA. NDPA,
NDBA 1 NPYR) ANIFEE S M UENFE S ; b,
48 5 F NAms (NDMA. NDEA. NDPA. NPYR#1NDPhA)
MNTSRYRERZ RS, DRERAKZS, 94
LFMERKITIREKF NAms IS 2K FIEE T RE,
HEXBEREEITEZHIINDMA, TESBHATD
42040 (World Health Organization, WHO) fBX4T /&,
TE 9 0.0001mg/Lo

3 F 7K A NAms R E X A (ng/L) , #E X 4&M
FEERNENZSHEFCEYEFRER, ALLEILI—
MERWE. SBENERNSG X, HFNEATFEE
R AKFACRKAE NAMs B9 B B 15N RS IEE,
A R IEIT L BRAB S ATOfE U M B SR AR R A B A
Fo R0 R I, FKER NAms BIRTRNE 75 54 BERIRZE RN
EEZEEFMIHEEE, A EEFESEEIEE |
MEEIE-FUEEE. HR, EEZEEEARBXAEFRK
HHITER, BEAATIRAZLD. REEHEERS, &
BRIRAKENMIA TP RERANEERAFE, |
e - LA R BE B R EIEXITERE
EXR, #EMNBERES, HimTH#E . AL, &5
JEBII L EFEZEEY (solid phase extraction, SPE) %14
MUB B, RBEBEFEST (electron impact, El)
BEFRENSEEIE- FEELA N (gas chromatography-
mass spectrometry, GC-MS) , [3]BY XF 7K 7 9 1 NAms i3
TR, BEIRY LASEFRAKEE#H I TR IS,

1 MRE5RE*E
1.1 FENB5EA
6890/5975 GC-MS EXFR{X (Agilent, 3[E) ; VF-624 MS

EME@IEE (30mx0.32 mmx1.8 um) , HP-5 MS £
BE/BIEHE (30mx0.25 mmx0.25um) , DB-35 MS Ul E4
& B (30mx0.25mmx0.25 um) , HP-INNOWAX £
MEBIEM (30mx0.32mmx0.25um) (Agilent, £EH) ;
N-EVAPTM112 & XY (Organomation, E£[E) ; E=
0.1 mg BBF KT (Sartorius, f2[F) ; Visiprep DL™ [E4H
FEHVE R (Supelco, EEH) ; GM-1.0ARREET R (X
EEBLIEEERAE, FE) ; #FE&RIER SPE
INiE (1g, 6mL, 80~120 B) (CNW, fZ[H) ; Oasis HLB
SPE/)\#E (300mg, 3mL) (Waters, 3£ ) ; HC-C18 SPE
I\iE (300mg, 3mL) (CNW, =E),

MRS (CNW, BE) 4E >99.5%, H
Fr 9 F NAms 1T R & 178 R (& B NDMAL NMEA,
NDEA. NDPA. NMOR. NPYP. NPIP. NDBA #1 NDPhA,
¥ A 2000mg/L, BFIAZERL) ; RAEAN-ZBHE
IV 58 BZ (N-nitrosodimethylamine-ds, NDMA-ds) #F /&
AR (1000mg/L, SBFINEREE) ; RAAN-ZIEERET
fE BZ (N-nitrosodi-n-propylamine-dis, NDPA-dy,) #T /&
A& (1000mg/L, AFIAZRERK) ; Z&EKE (B
4fi, ACS, X)) ; P2 (BIE4, Fisher, EE) ; TK
MERTN (P Hr4h, EZAFBRAE, FE),
1.2 HmaiibiE

FA3mL Z S B el 3mL BB ERROR 7B 5L SPE/ViE 2
W, AERZAF, BAemL BEEH 6 mLBLEKIKR
TR SPE /T, JEEERG, R 500 mL ST IERIKEE
VELE SPE/VIE, SAE 10 mL/min. EESERE,
SPE A E T 10min, A 9mL Z SR B5eLh% SPE /i,
ENMRIEE A EZH T EERRERBRA AL
FUREE, SRR 2g TKRERTH, 78RS, BB
REIKTD, F224°CLUTFEHFTRMURIERE 0.2 mL #7502,
1.3 GC-MSHEiN& 4

BIEHE, VF-624 MSEHAE B IEHF (30mx0.32 mmx
1.8um) ; HEEE, 250°C ; #HER N, 2mEHE
(5:1) ; HHEE, 1uL; BFFE, RBIHERE S0°CHRIF
8min, LA8°C /min FHEZE 170°C, BLL15°C /min FHEE
250°CRFF 1min ; HS (B4R, AE>99.999%),
TR 1.8ml/min ; BFIR, EVR ; BFIREEE, 250°C ;
ZORRE, 250°C ; AFAEIRRY(E], 10 min ; FEEL,
ERBFRBER. oM NAms INR L &Y BigE
WE 1, FREFSHME 1
1.4 RIERNZERIET]

BY 6> 500 mL AEEOFBIFIER, N 500mL
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4hi7k, Bl AR AR A 50 ng/L, NAms #5149 31
10. 20. 50. 100. 200. 500 ng/L {9 T e £k & 5!, 10
E2H, #RIE 10 min, BRE 30min, IEEGRBIIESE
HITRIE, £ GC-MSIUER T, 1B EINAms REKRE
FIEREEFEIEE, NIEALT NAms TIERIZ,

80000
70000 -
60000

@ 50000

£ 40000

£ 30000
20000

3

10000 Is1 | P '
oM 2 |
10 15

457
152 8 L~
\“M ) / ‘
20 25 30
{REBBY{E) (min)
[7£] 1 :NDMA ;2 :NMEA ;3 :NDEA ;4 :NDPA ;5 :NMOR ;6 :NPYR ;7 :
NPIP ; 8 : NDBA ; 9 : NDPhA ; IS1 : NDMA-ds ; IS2 : NDPA-dso
E1 97 NAms MINiRL SYBVR SIRERRNE
SBEFRE

&1 NAms RAREEYEIR BB B R4S IR F

NAms i REBEY(E] (min) EEEF (RELL) EEBF (FREL)
NDMA-dg 11.4 80 46, 48
NDMA 11.5 74 42, 43
NMEA 14.4 88 56, 73
NDEA 16.5 102 56, 57
NDPA-dy, 20.4 144 78, 126
NDPA 20.5 130 70, 113
NMOR 20.8 116 56, 86
NPYR 21.0 100 41, 68
NPIP 21.7 114 55, 84
NDBA 24.2 116 141, 158
NDPhA 28.4 167 168, 169
2 R

2.1 KEFEEEMERF M

2.1.1 pH{E FEdfl 8 4H 500mL NAms A&k E /) 1000ng/L
AR AR F4TH (NiRBR =K E 500ng/L) , pH{E
3%795.5. 6.0« 6.5, 7.0. 7.5, 8.0« 8.5F19.0, HFF/K
B pH {BEXT NAms RENIR R0, BO S BNIE SRR
BH, pH{EXT7KEER NAms FFNHIRNNIE LS RBE AT F
M ; KEF A CRAFRFI14dEBRNELERKA,
pH EFHRTZKIE S NAms F NN ELE RE R T
o0 (Bl 2),
212 FEEE EEHI54A500mL NAms FRERE RN
1000 ng/L IZ7K INATREATHE (AR =K 500ng/L)
REFREREH 59005, 0.3, 0.5, 1.0 3.0mg/L, iF
RKERRIEEXT NAms TR, BoH= 5N
ELERKIP, REESEXKIEF NAms TN TIE 25

RBEARTEM, KET 4°CBARE 14d EERNES
RFRE, YBREFSR=EREMRT 0.5mg/LBT, XF NAms
FFNNEERESTEN ; REHREREN 1.0
3.0mg/LBY, B11E[E il & A K NDMA-ds LA Kz 155 U 4
NDMA. NMEA F1 NDEA B9 4 I 1§ AR P& 4EE (B 3) , H
IEHEMESKERIEET, NAms FNYERED
BB TaRAER R mZEHER. B, REK
B ERINEEF LR BFRRENEM,

0.0
NDMA NMEA NDEA NDPA NMOR NPYR NPIP NDBA NDPhA
EI NAms

B2 RIFIIEFKEF pH EX NAms FEUI8Y200

16000
M 0.05mg/L
14000 || mo0.3mg/L

M 0.5mg/L
4m 12000 m10mg/L

12110000 ||®3.0mg/L
=
5 8000
He
= 6000
it
= 4000
2000
0
NDMA-dsg NDMA NMEA NDEA
NAms

3 FREFEIERKFERIREI NAms 1B

2.2 HESTLENRKL
2.2.1 SPEFEEVIEIE MEXFRERE [8] FSTHEA [11]
F &% {55 B3 Mf 7% 7%« LiChrolut EN. Oasis HLB. RP-C18 5
1ERIAY SPE AEXT K AE R NAms H1TE 5, HH Lichrolut
EN. Oasis HLBIERI KRG N RE I - — L IGEEX,
RP-C18 3B} A o+ ) IR E b S hER.

7S Bf 5% A %8 B A8 5% 7k (1g, 6mL, CNW). Oasis
HLB (300mg, 3mL, Waters) 1 HC-C18 (300 mg, 3mL,
CNW) =FAREZEE M SPEH, LERENINIFFRE
MR E 9 1000 ng/L (RARIDARE 2K E 7 500ng/L) B9
100 mL £li7K A NAms FEN N ZE BB R RIBAREE
IERINZEERIR, AR SPE /57, HPBFERK
SPEAE RV LB A 9 Z R B I, Oasis HLB ] HC-C18
SPE FFRVERAFI N ZBRZEE / B8 (RFREE99 1 1),
LINERKIA, EEAMERSPEHEZENES, —8&
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IR EET, BRNDPhA S, Efth8F NAms i
MY IT BRI KT 70% (Bl 4) .
120 s

HHLB
100 [mC18

IS EIE (%)
& 8 &

N
o

NDMA NMEA NDEA NDPA NMOR NPYR NPIP NDBA NDPhA
NAms

El4 SPEANEIEYT NAms ZEEEZERIR M

2.2.2 SPEIEEIEE BF KA NAms REIRE N ng/L
K5, ALl 39 500 mL NAms FRE K 1000 ng/L AY
4K INAR AT (RARBREMRE 500ng/L) , LLEEPFT
RIERES 5005, 1. 2gBI SPE/NMEST 9 Fh NAms BY
FEENRR,, £5RKPH, bR NDPhA LLIMNEI NAms 35114
EARRHERNENSPER FNERMEEATES,
NDPhA Y ZEER R R EE AL S AVIE N T B& (Bl5). 47
BEE, EXRKESERE/MIEL, NEERRRK
FIRTHRAME, LIS 2% B FE I 4014 R I RL Rz, SE
FRoKEER R BEFE SRS U RMERER, ALt
REREBTRIEREN 1g B SPE/E, ILEHET,
NDPhA BY 46 33 [O] U R K F 40%, H fth 8 7 NAms AU

B E KT 70%,
120
Wo.5g
100 Hig
m2g

o]
o

£ 3F B (%)
8 3

N
o

0
NDMA NMEA NDEA NDPA NMOR NPYR NPIP NDBA NDPhA
NAms

E5 MFKIERES NAms BRI

2.2.3 ERUATIATE  ECH) 500 mL NAms BiE2KRE R
1000 ng/L BYA/K INARTF1 T4 (AR 2R E 500ng/L) ,
BEREIMEHITERARDE, EE6REBRIMA3mL
TERERBF, DEBRINE, EREERIERME,
SRR 1) 3mL R EE LR SPEAE _ERYKIE
AR TR 5 2) emL Z R R T AE T8 E AL B Bk NDPhA 1L
SN NAms 155108 5 3) 9 mL Z SRR IRENSHAR 70% BY
NDPhA (El6), FlIth, ASEfFRIEEFE Z KB G FIA
F3799mLo

7000
6000
5000
4000
3000
2000
1000

WELR

U EFRE R (&

0
NDMA NMEA NDEA NDPA NMOR NPYR NPIP NDBA NDPhA
NAms

6 FSERAFIATRIT NAms SRR 4R F2m

2.3 BIEXHIERESHL

ASLILEE T 9 Fh NAMs TERE R M E MR EE
MEEEF ENSEEIEREITN. LREGRKRA,
NDPA 1 NMOR 7E HP-5 MS i i+ F T XA EI B & 5
H, ENMEAR B E, AR ERMER ; NMOR
#INPYR 7£ DB-35 MS Ul 811t LT XX B B4 DS ;
NDPhA 7£ HP-INNOWAX 8 3E1F ERIIEFZ &, Toi&# 8
KM EESK 5 9% NAms 7E VF-624 Ms 1£ _EBETE B M 5
= (B7), Alt, KA EERPER SR MELREM
BRI (% BRER -94% —_RRES MM A
EMEEIEHE, VF-624 MS),

90000 60000
9
80000 50000 9
70000
a2 gl sy
&l 20000 45 El30000 A
= 30000 5 20000 L 8
20000 7 2
10000| (1, 3 6 ’ 10000 ,L
ol s | : |
0 5 1015 20 25 30 3540 0 5 10 15 20
{REBBYIE] (min) {R BT[] (min)
250000 20000
18000D] 1
200000 ¥ 16000
14000 o
@ 150000 % 12000 3
= . 210000 6
= 8 =
£ 100000 5 8000 5
347 6000
4
50000 4000 2
&2 \ 2000 l 9
Ll L Ll 0 [N
0 5 10 15 20 25 30 35 40 0 5 10 15 20

1R EBBYIE])(min) {REZBYIE](min)
[3£]A : HP-5 MS (30 mx0.25mmx0.25um) ; B : DB-35 MS Ul (30 mx
0.25mmx0.25um) ; C : VF-624 MS (30 mx0.32 mmx1.8 um) ; D :
HP-INNOWAX (30mx0.32mmx0.25um) . 1 : NDMA ;2 : NMEA ;3 :
NDEA ; 4 : NDPA ; 5 : NMOR ;6 : NPYR ; 7 : NPIP ; 8 : NDBA ; 9 :
NDPhA,
B 7 9 NAms EREIR MR EAREME EILHEN
BIZFRZITH

2.4 F5EIE
241 TVRERZAIIGHIE  ARHE 10ng/L BI NAms 12U E]
ESI2EE BT B IR (method detection limit,

www.jeom.org
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MDL) BY IR R 2R E H 4ng/Lo Bl 714 500 mLEY
LK AR INAREE (RIRBRERE S0ng/L) , 1EHF
on 5 20 3B /5 42 GC-MS Y 28 73 . 1R #E 2 T0 MDL=Sxt
(n-1, 0.01) ITBIHIR, HFSAHMTEEENE
WEZE, n=7, t (n-1, 0.01) NEZMKF0.01 (8
m). BEENn-189tE 9F NAms UL MESEEY N
10~500 ng/L, &M A REMKHRER IR 2, EREK
BH, NAms AR TAERRLR R IR 0F, BXREBIKRTF
0.995, 1 PRI F 4ng/L, #HEBKF NAms RE
MERK,

&2 9T NAms TIEBRLRTELAK. 7KiIRKE BRI H IR
SR (ng/L)

e =] ES
NAms KEHE HEXRK Py e
NDMA §=8.24x10 'x+1.69x10” 0.9999 0.85 0.97
NMEA §=7.57x10"'x+9.45 0.9999 1.01 1.66
NDEA §=8.24x10"'x+2.12x10™" 0.9999 0.85 1.18
NDPA $=1.30x-1.87x10" 0.9999 1.54 2.11
NMOR §=1.44x+4.29x10" 0.9999 1.41 1.61
NPYR §=3.17x-2.13x10"" 0.9999 0.72 1.62
NPIP §=3.34x+3.89x10™ 0.9999 1.10 0.95
NDBA §=1.22x+2.55x107 0.9999 1.48 3.30
NDPhA §=2.97x-2.14x10" 0.9999 2.61 3.07

242 FAHERENEEE BHINAms RERE
53579 20, 100. 200 ng/L #9500 mL 467K, & RI7KFAZK
JRAKINATRRE (RARRE 50ng/L) R 610, RFRATL
BE2 GC-MS X282 Mo HEE ARSI R R,
a2 E BAEX R EMRE (relative standard deviation,
RSD) %= 7o 97 NAms fIN % [B] UK ZE M1 RSD 45 R L =
30 HRKA, NamsEREF RERFHNEEERN
1.10%~9.60% , 3/NF 10%, # BICMEK,

NAms £ R B ## mE R F N F Y E K E 5 5
7 Ak eI EE 7 88.3%~112% ; B W
HEIWE A 81.1%~111% ; KIR/K AR FIYLIKE R
68.7%~113%, ELF1, NDPhA TE & M /K FN K RK R By
¥ [E| W K 53 5 9 81.1%~83.4% F1 68.7%~80.6%, 1T
HAth 8 Fth NAms 47,
2.5 SERRIKHEISIE

RIBARFGEX BT ARBEE KK, SIFEKE
K. #FRK. REAKFE 7K, BT TN, SLHINLE
KR4 ERKRA, FLKFEYETKEENAms, H
H1 NDMA I NDEA #S HHZE &R &, NDBAR Z, ] 7K
NDMA BYRER E 7K AR NDMA BYRE o

=3 gk, EMKFKIREKAR NAms BIINARFEIEURER,
¥ E (RSD) (n=6)

_, 4K B IKGRIK
NAms m&ﬁ? TEIR RSD  FHEMR RSD  THYEMR  RSD
(%) (%) (%) (%) (%) (%)
NDMA 20 103 1.40 108 3.54 105 3.57
100 101 2.84 106 2.07 106 1.34
200 102 1.59 100 1.35 103 1.62
NMEA 20 101 6.99 94.4 5.37 98.3 7.76
100 101 2.74 100 4.09 101 2.89
200 98.2 3.53 97.1 1.32 95.8 2.72
NDEA 20 99.5 3.13 105 6.66 103 3.37
100 97.8 3.98 100 2.26 97.7 2.09
200 96.8 2.35 95.0 1.59 95.7 2.21
NDPA 20 112 2.88 96.3 5.46 113 3.18
100 100 1.44 99.8 3.53 105 4.17
200 99.0 4.14 96.1 1.36 98.6 1.46
NMOR 20 108 2.79 104 3.45 109 2.00
100 102 4.47 107 2.61 108 1.87
200 102 2.92 103 2.70 106 1.11
NPYR 20 112 4.54 101 4.28 98.9 3.95
100 100 4.05 104 2.23 104 1.10
200 102 2.61 102 2.28 104 2.33
NPIP 20 88.3 5.73 111 4.75 109 5.40
100 97.4 4.34 109 3.09 109 2.02
200 102 3.22 107 2.95 106 2.83
NDBA 20 104 5.69 111 4.00 95.6 6.36
100 98.9 3.02 101 3.49 100 1.98
200 97.8 3.41 99.5 2.46 933 5.48
NDPhA 20 108 5.28 82.8 6.25 76.1 3.96
100 101 8.92 83.4 7.10 80.6 9.17
200 95.6 7.97 81.1 8.50 68.7 9.60

R4 LiEhkIEK, #hRK, KEKMEMAKFNAMS S 2
(n=2)

NAms (ng/L)

KiE RS
NDMA NMEA NDEA NDPA NMOR NPYR NPIP NDBA NDPhA

JKJEZK  1-1 280 ND 261 ND ND ND ND 208 ND
1-2 307 ND 346 ND ND ND ND 296 ND
HiZk/k 2-1 ND ND 247 ND ND ND 455 ND  ND
22 219 ND 361 ND ND ND ND 488 ND
A&k 31 112 ND 246 ND ND ND ND ND ND
32 250 ND 260 ND ND ND ND ND 269
Wk 41 962 355 ND ND ND ND ND 148 ND
42 988 351 ND ND ND ND ND 443 ND

CE]I NDRRFKIEH CRENTFE NAms RENMTEAKEBRFHI MDL) o

3 iTig

AERFTIRIT T 7KAE pH B XS NAms FFIHIEY #2009,
SR 2R, 5.579.0 58 E A B pH E X 7K EE A NAms ¥
47 B9 36 T B 78 T 52 0B, 10 Jurado-Sanchez £ MY By
B5T2RAE, NAms 7E R4 7K HE (pH=6.5~8.5) HR[E] U=

www.jeom.org
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B5, HYpHEKXT 8.58, NPIP I E & F£ 1Ko Jurado-
Sanchez EFMAR S A RERNER T RES A
SPE/NVEEBRRAEX (BEZLEG-ZZEHEEX vs. 1
Fx)o b, AEARIEER T KR REREREST
NAms RENAIRYSERREZ MM, IR ERERPRESK
MNAms 2P HKERIBIEE K,

HmaIRL B, AfRES R &IER
BISPERE, HMWEFENNAE, FIET £581 A
KB B KRR F NAms I MBS Z B, EFEARML
ZWARRVEM £, B3 R BAETRE 0.2mL, 1R
F EPA 521 FEINHY 0.5 mL LR RIR B AT, 3R
BB NAms WIBICRERE 7 2.51, H— PR
AN R BE, FREA AR HREER. RBE
B BN, FEFIENZE, ERESBHPNFRIERE
B AR AT, &0 R S EE 3 NAms 47 B4k
AR T,

R A7 AR Eismtisi AR EIZEEMKE, &
FEIKGRK, #FRIK. R AKFH 7K F NAms #H1TH
ML R ZRAE, NOMAFINDEA G HEKR RS, HbH
[TKFBINDMA R ERE R T HMKEFHRER
E, #if10ng/L, X5 EBHENK ZEHPLARK
HRESERTHRE /SRR ESHEESHNESH
REX, EMARKBAKIESSEH NAMs KXHSE|
PRI R U2, B A NAms FEK R HRE R, B2
R HEAERBNBUEEMNARES T, Nisasd
4RI A K FNACRIK A NAms BY B = AN
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