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We developed a highly sensitive, selective and simple method for the determination of six
nitrated polycyclic aromatic hydrocarbons (nitroarenes; 2- and 3-nitrofluoranthene, l-nitropy-
rene, 1- and 2-nitrotriphenylene and 6-nitrochrysene) and 3-nitrobenzanthrone (3-NBA) in
atmospheric particulate matter (PM) by gas chromatography/tandem mass spectrometry with
negative ion chemical ionization (GC/NCI-MS/MS). This method needs only silica gel column
chromatography as a clean-up procedure. In order to separate the peaks of six nitroarenes and
3-NBA from the peaks of their isomers and matrices, we used two kinds of columns in GC/NCI-
MS/MS analysis. The detection limits were 0.08 ~0.18 ng/ml for six nitroarenes and 0.07
ng/ml for 3-NBA. Recoveries of nitroarenes and 3-NBA added to PM samples were in the range
of 92.6 ~106%. Five nitroarenes could be detected in atmospheric fine particles (PMgy).
Their concentrations were 81 pg/m3 for 2-nitrofluoranthene, 5.4 pg/m3 for l-nitropyrene, 0.4
pg/m’ for 1-nitrotriphenylene, 0.4 pg/m’ for 6-nitrochrysene and 0.8 pg/m’ for 2-nitrotripheny-
lene.

Keywords : nitrated polycyclic aromatic hydrocarbons; nitroarene; 3-nitrobenzanthrone;

GC/NCI-MS/MS.

- = MENTWS, = ru7Ll—rid, {LRBREOREERS
RKAPTOEREFEFHRRILKE (PAH) L Z2RRIYE
REFEN RIS R EREEPEIFLEL T DI & o TERT 2ILFEPWEHTH Y, KRFER T O
B, Z0TH, Z MO LEREEFEERILKE (b7l ZEEEIKELSEFSLTVWAIENHBEIATVSY,
— V) FEREESEIBEDOTHL, ZOBREPLEHHIEE  HIS, b7 L—YRAKORELEITHYAT NS S
ZhDd D/ T OB FHRICEF L TCHFETSZ L

"B SHBSEEE L L ¥ — BB 192-0154 EEH  OEMESKTBVTY, MENORBEIBESING.

ANETHFREHFN 323-1 . - - = P )
A A R T AR RS TR ses g0 g — P E T VT VIR SRR ORA R
EE S W FHRE T AAR 255 BELT, 32 bu~NY X7 >0y (3-NBA) OFEA

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

686 BUNSEKI

Table 1 Operating conditions for GC/NCI-MS/MS

GC conditions
Carrier gas He
Oven temperature 40C (1 min) = 10C min "' —
200C = 5C min™' —
315C (2 min)

Injection mode Splitless (2 min for purge-off time)

Injection volume 1.5l

Injector temperature 280C
MS/MS conditions

Ionization mode NCI

Reagent gas for NCI Methane

Collision gas Ar

Ion source temperature 200

EHERATWA, 3:NBAIX, = ba 7L —r EEBICR
BERABER KRN TORISICE > TERTALERENYE T
HY, FOERRIRKKPICBITI2RBOEEFEMME L
bhTwas 18y bu¥blL rFAEEOMEERTY. L
LDV S, SNBADOEEMIDR L, 714 —¥IHER
KT HERT", 2L TRRBPERTVICET D
OVEODPHIRETDH D, 5, FHMLRAEEZITV, £
DEBLEEHEZ L TERBEY~DEFLG L LT TH#
HLTWL BENH 5.
Zha7L—r%3NBA K, KAFIIBI 5 BEHH
DTHEVELEWETH Y, ZOERITIIEBRE L oW EH
FREND, T, THSOWEIIZ= MaESIMfmLT
WAHRNNBEBORLLZEEEIHRELEET LD, ERTS
BICIE RS AR Lo b EREE LS. BfE =ta7
L—roEREERICIE, bEEEMEEERAs o< b
757 (HPLC)Y ™'V, ##ffi HPLC™ ™Y, Wik u=
b5 7 SERGHE (Le/MS)Y, Wk b5 T/
¥ o FAERGHE (LC/MS/MS)P'® 72 &, HPLC %
FEEEICH OBENRLILHVLNTWS, L) by, k%
FEM M HPLC i, A= tu7L— 26T 51
HFBRAE A ~BE fg LNV &R T <, HOBEKRH
HPLCERHF Az u~ 757 4 —/E&5H (GC/El-
MS) HEEHBL T2 bEnKERHTwS., L
LA, —KIZHPLC OSBRI F YT ) —F 5
LEfAT GC LB LT 572, HPLC 2RI L72E
BREIERKRPHBEA L OSBHTARLSHSH. = a7
L—VZEBEIOREAZ IO L THET 2 HikE
LTCiX, ¥R7u<br57/84 4 bFA + VfLEE
SHER (GC/NCIMS) # FlW7-#MEF2xH 57", G/
NCIMS I ZBETFBAMNOREVLEWITREL LS, = b
o7 L —YIiZ2WwWTh GC/EIMS & AR TEHWIREDE
S5hTwa™, 727201, GC/NCIMS THED= a7 L
—VERMET IS, HEPYEORBERREES-0D
2, BURBERRICHEBEN D ABERENLEL D, —
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75, 3-NBA DEEFEICOVWTORIFIZL R, = b1

TL—roE&EEZLALEZDOES . #HLHKEN
HPLC™' b3t HPLC™Y % AV 7z E B0l
ENTWEA, = bu7l—r LRI ERON CHEE
FRZTVWAEEDbLNS., 72, 3NBAIZDOWTIEGC %
Az EREICET 285 %L, BEEXNTFHIND
NCILIZ & 2 ERBZEHmEBNL 2.

4, FEOIARPICHEET IEELERESEWE T
HH= a7 L—YRUSNBA ZHHRIC, EoME &
R, M ELAHELACEREORBE AR, B,
SEEERIC GG, 4 & EERIC NCI, MR ICHEFE DO MS X
DB BINMEIZEN T MS/MS, BBZ - AAz0T LTS
T /84 ALFEAF ALy O F L ERSE (GC/NCI-
MS/MS) WA &L T, YUITFNVAT LT
< b5 T7 4 —OAOEELEERET, RRIFER T
T A9 7 pg/m* LAVOREWEDOEREZREL
LD THET 5.

2 % B

2-1 & X

EEPEE LT, = a7Vt I 7 (3NF) RO
I-=hB2 YL ¥ (I-NP) (I Acros Organics 8%, 1-= + 1
M) 7x=b ¥ (INTP) RU2=ba b)) 7z=L >
(2-NTP) Mt T, 6=+ 1)t (6NC)
¥ AccuStandard %, 2= b1 7V F 5 5 ¥ (2-NF)
BUg=ba~xy X7 by (3NBA) X Chiron AS &
ERHW/z F, NEMEEPEH L LT, .=t l r4,
(1-NP-dy, CDN Isotopes ) Z w7z, ZOMOBEHERK
UREIIOWTIREBERERBH B,

2:2 FERUVAUERSG

GC iZ VARIAN # o CP-3800 %, 87 9 L 121E SGE
B HTS (0.32mm i.d. X 25m, EE 025um) b L< I
Agilent #® DBI-MS (0.25 mm i.d. X 30 m, FEE 0.25 pm)
EARWEI X WV EWSTTHW, MS/MS X VARIAN
B 1200L 2RV, ERBETVFINVNYT I avES
%1 27 (MRM) £— FTiT->7:. GC/NCI-MS/MS &
HOFEMIZ Table 1 I RLAZEBYTH 5B,
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Fig. 1 NCI mass spectra of (a) 1-NTP and (b) 3-NBA
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2:4 KEPZHRIFORNNESE

AE74NVY— EICHELLERRFENTFLLO= MO
7L — 2RO SNBAOMMIZIE, BFEMEBEZEEZHV
0. AT ANE—FAR U x1em BE) ZHALE
V—A—IZANh, Zhicyzaa iy 150ml 2z,

Tk REAEE (BIEMMEL 28 kHz, 45 kHz, 100 kHz,
ALBTH) (230 58 H 72, MBI T 7 AHEFK
(GF/C, Whatman ) Ti{FE L7z, RMMBIELBETT
Vv, FliE &b, FilIZEARERF MYy A THA
L, =% ) —INRL—F—To2m BET CEMLL
%, BBRECBLEZ, SV AREMFFITED 0.5ml
BETTRMELL.

BEROBRIIE, YUAFVATLAZOAT T T T4
— &, YUAFL (7 a—5 0 €200, FIGHSER)
2, 50U 130C T 15 BREIMEL 2%, 5% (w/w)
ERDEIITBRAKERML, 1 BRI IEA - B—{EL
boEHVE. FI9AROSTLE (HFE1eom) (T,
5% &KUY A NE 15cm DFE ST TAFH U TELRE
WL 7%, ESICEKEET YA 2cm BB L.
BHER R OCREBREEZAFY Y I ml CHORALZHE NS
A EBICHIMUZ, 10% Yraux sy Y EREANEY Y 40
mlTHILHOEBEER MBS E*BRL 2%,
50% Y7 0a Xy rEREAFT Y 80 ml THRWEZE
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Fig. 2 NCI-MS/MS spectra of (a) 1-NTP and (b) 3-
NBA

Precursor ion: 1-NTP, m/z = 273, 3-NBA, m/z = 275;
Collision voltage: 10V

T INP-dy ZRIML 728, BERERAFARESMFIZLDEZREL
72, BEWEY 7au Xy 05ml TEMEL, GC/NCI-
MS/MS 2t L7z, 2B, REORMLEIISRYWE NS
B2 BIIHET B 720, BEFICTIT - 72,
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3:1 NCIMS/MS MrICH T ZBIEA F > OFER

MS/MS FHZBIT 2 mELRFES + > OEREZT-
oo MS/MSH#HTTCIE, 1EREO MS 2Bl 3514~
(FiBRA ), BIBEA A 2T LT HREEHR - 58S
HE-00NEEL (HEEE), £LT2KREHOMS %
HBXEERICHVWL ALY CEBAF V) RRETHL
EhhHb, BIBEELT, WAL VY 2RET L0
ICSCAN E— FCEWHEHDODEREAXRY PV EFL K
MZekee LT, I-NTP RO S-NBA DHEBE AR ML %
Fig. 11IR L7z, RETIEA A VEEICNCI 2V Tw
L0, AF MALBIIBITA 0 FORREIIILALERLN
3, 1-NTP, 3NBA L b iZHF A4+ ThbH [M] BPEE
A+ ELTERLEZ £, BYOSWHEIIOVT
LRI [M] EEL A4 ELTRON. Liohs
T, TXTOYHEIZOWTHIEA A LT M] ZHw
rbEL7.

K, EBA AV E2BRT L0012, HREEES 5~
30V DOHBETEIL S & MS/MS A2 ML &, #FzE
BEAM 10V OBEO MS/MS AR FVOF % Fig. 2 1R
L7z, TVIT U HRAEDEHRIZL 5T, [M-NO] R
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Table 2 Monitoring ions of nitroarenes and 3-NBA by GC/NCI-MS/MS

Precursor ion

Monitoring ion Collision voltage /

Compound m/z m/z v
2-NF 247 247 10
3-NF 247 217 10
1-NP 247 217 10
1-NTP 273 46 10
6-NC 273 46 10
2-NTP 273 273 5
1-NP-dy 256 226 10
3-NBA 275 245 15

NF: nitrofluoranthene, NP: nitropyrene, NTP: nitrotriphenylene, NC: nitrochrysene,

NBA: nitrobenzanthrone

(a) m/z: 247 — 247
2-NF ——
3-NF m/z. 247 — 217
M -
.(—1-NP-d9 m/z: 256 — 226
o
o
c
[
°
5
2 m/z. 273 — 46 1-NTP e
(0] =
2 J
®
2
m/z: 273 — 273
2-NTP
J_
T T T T
25.0 275 30.0 325
(b) v—3-NBA m/z: 275 — 245
T T T |
250 27.5 30.0 32.5

Retention time / min

Fig. 3 GC/NCI-MS/MS MRM chromatograms of (a)
nitroarenes (each 5 ng ml™ ") and (b) 3-NBA (5 ng
ml ™)

Analytical column: (a) HTS8, (b) DB1-MS

[NOo] SN A+ OEFIAR SN, 3NF, 1-
NP, 1-NTP, 6-NC, 3NBA 2D\ T, HEEEN 10V
HDEVIXIBVORBTT, Zho0f+ U PRhFE LA
Lz EBAA Y LTHWAZ LEL, —T, 2
NF RO 2NTP 1220\ T, [M-NO] X [NOy] 2345 L
L ODEMRTHY, EPICH BN A T OERDIEE
BDoNLholtzd, TVIVHRAEDHRTHHEET
o7 (Ml 2Z0f TR/ 4L THwAZ L
L7z, BfBCHE LZRTBRA A Y R ERA A ¥, £L

THZEEE % Table 212 L7,

32 DEEHTLDOER

AMFETIZ, GC DS S L LT DBI-MS & U HTS
D 2MEEEMET L2, HI8 I, PCBD L ) ICHHFR%
STALEPIIH L TEV SR b A shTw
2. a7 L—rORAEEBRE DBIMSICL - T
HWELZETS, 2NFESNFDY Ty ard 4 LHE
I —HL, DETLIEDNAREETH 7. Table 2 1R
L72EH1Z, 2NFESNFIZT VI Y H A L DFEREIZL B
DREBHPRL L0, BERICEBLZAAFVEHOTWY
5., LDL%GHs, BEICLEZHPRTERTEAF O
2, TNEFNROERA A VPETN TS0, HEEE
EuL TR TLICTHETILEND L. £/, 2-
NFRARHHEETE= a7 L—rohTHRGIBE
FEOHETH YO, EREE~NOFEIRENT
NG KR TBEERVROOND. —F, HIS %
SHEA Z HE LTHWAEEIZIE, Fig. 3() RT L)
12, 2NF & 3SNF 23 Lo, L L3R To= a7y
L—=VIZDWT RGBS Z L TE /.

3NBA IZDWTIE HT8 & WAl =247 =)
YT AEBMMBR SN, HT8 A VAT v 2 FEEMHIC
ILFERBE ST HMEEDO AN T L THB. 7, 3-NBA D
ZPOT LU LES N EEL L OBREYE TH B,
LidioT, ZRo0BUHEEANET EL-0E—2
BFr— T Lzb0r#RIND, €2 T, TN T A
ZHEOEK W DBIMS I Z TAREZS, 7= T
FE SN, Fig. 3(b) WRT L) CRIFRY -V ERE
BAIENTE, INHOERLIY, = o7l —r6
WHEDOHHIZIE HT8 2, 3-NBA O4#1i2id DBI-MS % H
WwWpZ kel EL, 2BEOH T AOMHIIEE
DA 2 BT 5 %, B—THOTeER, &0 oMER
U= BIROBVY 7 2 OBRBELEGHOBETH L. &
B, WTFhohFarE2HWEREEIIBVTH I-NP-d 2
HEER R Y L TH W,
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Table 3 Detection limits of nitroarenes and 3-NBA

Compound Detection limit” /ng ml ™'
2-NF 0.09
3-NF 0.18
1-NP 0.08
1-NTP 0.17
6-NC 0.18
2-NTP 0.13
3-NBA 0.07

a) Calculated by multiplying the standard deviation of the
replicate measurements of standard solution (1 ng ml™") by 3

AEFCBIZREBBOERMEIE, = boTL— %
122V THd 0.5~ 200 ng/ml D#EPAT, 3-NBA IZDWTiZ
0.5~ 50 ng/ml OFP T, MHBREA 0.999 BLE & DT
RiFCTh o7 b, AREREHIL, KEFER O
WEZ 1000 m’, HERBELX 05ml L T5E, =7
L— 222w Tid 0.25~100 pg/m’ 12, 3-NBAIZDWT
13 0.25~25 pg/m’ IZH4 T 5.

3:3 BRHETREOCEH

1 ng/ml OFEHEBEREZ 70V RELHEL, Fo5hlHll
EMOERERFEO SE»ORHTHRMELEH L. FHR
% Table 3 2R L7:. KFEiBFA=bu7L—r6W
B o TR 0.08~0.18 ng/ml, 3-NBA O T HR
1% 0.07 ng/ml EFEFIERNEZHR L EATE 2. K
TREE, = ;7L —CO5MEOHRTHLRD &WVERE
2 b OLFEREKRE HPLC 3 L T 5 L5 DD
O, #WIEHM HPLC 3:'?, LC/MS &, LC/MS/MS &',
GC/ELI-MS %, GC/EIMS/MS 7 & (k¥ 2% & 11}
LHHLVE 2T ECETH-72. 72, 3-NBAIZDOW
T, {b¥FeHE HPLC &' R 8 I HPLC 2%
EOINFTIIHRESNTWAFELRBEL T
EER WV FRREAE Sz, Thidf F VEEIcE T BN
DR EVLEWIT OV TIKEDIEFEIZBWV NCI 2l T
WAHZ LA, MS/MS WA Z LT/ A XLANLVE
KELBERT B ENTELDERHNSINS, HIZ, K
BERFYESV DT 05HoT0ED, BEUEIYE
WE & O SEERETIZLER LR E HPLC 3B R T
HPLC &7 ¥ ® HPLC Z HlWw Hik L kg L THEF & v
25, LEdoT, BRE»OFEHEOSEVAKIZZ b
o7 L —YRUSNBADERIZFEFICENEEZ ONS.
e, AR TRMEE, KEFERTORIEL 1000 m®,
BHEBRBEZ 05ml & THE, =7 L—2IiZonT
12 0.04~0.09 pg/m” {2, 3-NBA {22V Tid 0.04 pg/m’ 12
4T 5.

i, A, E, F : GC/NCEMS/MS #ic & 2 KRF#ER FHRo= ba7 L— ¥ RU 3NBA OER 689

Table 4 Recoveries of nitroarenes and 3-NBA from
atmospheric particulate matter

Compound Recovery, % RSD (n = 3), %
2-NF 93.2 -
3-NF 92.6 0.1
1-NP 94.6 3.4
1-NTP 106 2.5
6-NC 95.5 6.6
2-NTP 98.8 1.2
3-NBA 98.1 1.1

ayn=1

3.4 KFFEHTFHENORMEYLHER

KOO KEZFER T ~O BN FT 2720
12, ERARETHCCGRMENERBREZ T 72, AR
2—AIZTH T T -TRRE 48 BER (¥ 3000m”) B
FILAREZANVY—2HFI45EHL, FOHE 3K
2= bE 7 L — 4% 150 ng & U 3-NBA 50 ng &R L 7z,
RIMAE R ORIBMAEHIIOWT, 2-4 DHEHRENTH
2TV, ZOBREE,SSWEOBINELEMN Lo, &R
% Table 4 \Z/R L7z, T RTOMEYWHIIHOWT, [HIX
R390% ULEFEICRIFLEE R, £, BIEE
DOMERERZE (RSD) b, 10% LN E B 2iERPE
bhi. UEOE?S, KFFERFHRICEET S
7 L—YRUSNBADERIIARELBEHTH I LA
BETHHI L EMHELT.

dB, ARMEICBITLY) ANV A S LOSBERER
PAH & OFBFMUHE 2 SHICHEF LT3, KXIETRS
FRHRE L TOWARWAOFMIEERL 20, EITNF
AICHEET S 9MEDO PAH (XY VDI TINVF T VT2,
RV TNVAT VTV, RyV[]EV Y, RV a]
YLy, "YLy, £ vF7(1,23-dEV Yy, IRV
[a,h] TV TRy, RyV[ghilY Ly, aair ) 12
DWTH FEBRICRMBINRBRZ T/ 2 A, £D90%
PEX10% vruaa Xy yEBEANFT; Y OBFICEIS
NHTLERLTED, Koz b7 L—r, 3-NBA,
PAH D FEIBMBE~DISHLTEETH 5.

3.5 ERRHAE~OEAH
ARiEFHERS WA 1 THE Lo KRR BUNLF 8
(PMpy) ZBA L7z, BB LA L9, KAFPERNTOF
TH= ba7 L— VR KREMNLFHRICKEGPEET S
EDWE SN TS, Fig. 412, LEEHO=-toTL
— YOO MRM 702 75 L%R L. KETHSR
L6 tu7L—r®9 B, 2-NF, I-NP, 1-
NTP, 6-NC, 2NTP O 5 WHEH AR+ KRB L7z, £
NENOREE, 81, 54, 04, 04, 0.8pg/m’ Thol:.
BHEoO=ba7L—raiECBVTSH 2NF X I-NP O
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m/z: 247 — 247

n<——2-NF: 81 pg/m®
m/z: 247 — 217

3-NF: ND (< 0.2 pg/m®)

«——1-NP: 5.4 pg/m®

m/z. 256 — 226

k‘——— 1-NP-dg
m/z: 273 — 46

1-NTP: 0.4 pg/m®

Relative abundance

6-NC: 0.4 pg/m®
Y

J 2-NTP: 0.8 pg/m®

I I T I
25.0 27.5 30.0 325

Retention time / min

m/z: 273 — 273

Fig. 4 GC/NCI-MS/MS MRM chromatograms of
nitroarenes in atmospheric fine particles (PMs)

Analytical column: HT8

LI SR CHEAE L TV AWEIC DWW T E %
AL TERDPTEETH S5, BHELNVOERE L
5 EEEROBRINED) -0, MBS HPLCIZX 3
SERELR CEEBOBERET LEL LTWE. 40,
MHEFIZ NCIMS/MS # WA Z LI2& 5T, YUBF N
HSHo2UR TSI T7 4 —DADBELIBREET 1-
NTP, 6-NC, 2-NTP &2 7247 pg/m® LV THFEL
TVWAZ P77 L—VIZOoOWTHERFIREL T LS
T&7:.

3NBA IZ2W Tk, ERXBTORERF L% L, KR
AETHIIBNTED L) e EY -7 MBS 500D
WTORFRMPEZ L. BHEY -7 L oGl 5Thne
AR LLTUEENHL. 22T, 32 THENS
LELTEIRLZDBI-MS I A, DEEFEORL
HTI8 THRMEZ TV E— 7 RUERBEL LB L. #HE
% Fig. 5IIR L7z, HTS 2 AW 72 TRHIZERE O Y
Fryvarvy 4 LLRUMEIC 0.8 pg/m’ HHD Y — 27 R
Aoz, —7F, DBIMS % V72541 Tit 0.2 pg/m’
DFERHRHBTHY, HT8 TRD SN/ ¥ — 27 ¥ 3-NBA
DAMOWMEIZLA5DTHLIT ENHWALL. HEAD
D, AREAE ORI 3-NBA DEEBEHRZ 0.2 pg/m’
MBELRDLEIICHEMLUTDBI-MS IZTHIEL CALE
Zh, WEWEOHBEZIZLALZITH I L HEEYY
DVFrraryF 4L CMEBICE—-7ELTEDSLD
EHTE, DBI-MS TOREIZHBES LW LR SR
oo SThoofERLY, = bu7 L —raHiZid HTS,
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(a) 0.8 pg/ma\" m/z: 275 — 245

Fine particles fVWJJAM

¢ m/z: 275 — 245

]

£ | 3-NBA Standard }L

°

= T T T

2 28 30 32

2

E (b) ND (< 0.2 pg/m3 ) m/z: 275 — 245
[

24

Fine particles

J, m/z: 275 — 245
L 3-NBA Standard

T T T
28 30 32

Retention time / min
Fig. 5 The difference of the quantitative value of 3-
NBA in PMy by two kinds of analytical columns
Analytical column: (a) HTS8, (b) DB1-MS

3-NBA ¥ IZIZ DBIMS, LW IHBMORLZZ 20O H 5
AEMENHT DL, KRFFER THICEET 5
7 pg/m’ LANLOZ b7 L— RO 3NBA % ERETE
b LMHERTE.

b2 7L—rR 3NBAICIE, —boEOMNBORL
ZREBEBRRRVEVBEROB D HORLZLHSTEOWYE
PHELEET S, = bu7L— rREEYE 0L RS
HiE= PoEoffMLTHAEICE Y KX B RLZE
BHSNTB Y ERBSHICBNTIR D T 258
BT ThwE, HUWE L OREEZ L Tt 728t
iz LCLE SRS H L. L DblF, 3-NBAIZD
WTRERABTOMEGF DBV 2, BREENE LED
TEWD, FAEICEMODEEZLHIVLEND L. £
B, BEOHEICBVTIE, 2NF & 3NF DEREDNE <
HolzZ ELMEEINTVWAEY., Z0XH) %) A7 ZER
T3I21, HPLC L GCO L) ICHEEEORERL S
BHOBBEZHWTT - 2 HEHHEL T 2 EFH
LEZOLNL. ZOBIC, S4EBE% L7 GC/NCIMS/MS
ik, BEE, 7T A08RE FLCEREOEMS= MO
T U —YHEIZ3NBA DHHRBIEEIC L THA).
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HARZAR 7T 7 4 —/84F AeFEA T ALy v FLEESHE (GC/NCEMS/MS) 2 HWwT, KR
PR FAESRIS, = bfaTL—r (2, 3= b TANFFTFY, 12 bBYL Y, 1, 22 bO MY 72
ZLYy, 6=btusky) RIS PRV AT7 Oy (3NBA) OEEEERLEAHERB L. KL,
BEREL LTI AT NVAS LU NI T 74— LRBELRVWOFEFEIIMETHS. /2, GC
SHILBOWT2BEOSMS T AR FTAIEICLY, BUEARPEREENDY — s DEL ) Z KR
L7z, HERBFRMEEZ, b7l —r 6 WHEIZOWTIZ0.08~0.18 ng/ml, 3-NBA 22T 0.07
ng/ml & FEFIMENMEZ IR U7z, REGFER T2 5 OREWEOBIFIL, 92.6~106% Thol:. Kikz
KEBMPKRFOFIER LS, 22 It 572, .= bubly, .= bOby 7=V
Y, 6=bhasytky, 22 bu b)) 7L O YEERB LA, FRENOERIL, 81, 54, 0.4,
0.4, 0.8 pg/m’ TH Y, ¥ 7 pg/m’ LRVTHEELTVRILEWIOVTHERENTRTH - 7.
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