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Validation of Analytical Method for Total Mercury in Fish with the Microwave Digestion System

3 7

BX

Mikio NAMIKAWA

Abstract

We conducted a validation of fish total mercury analysis method using Microwave Digestion System. Evalua-

tion was carried out according to "Guidelines for Evaluating the Effectiveness of Test Methods for Metals in

Food" presented by the Ministry of Health, Labor and Welfare. Samples used were the certified standards and

mercury added fish samples. As a result, it was judged that the total mercury analysis method in the fish cur-

rently used conforms to the judgment of the adequacy of the provisional regulation value of the Food Sanitation

Law.
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Abstract

Mercury analysis method in fish and shellfish analyzes methyl mercury only when it exceeds provisional

reference value after total mercury measurement, so there is almost no opportunity to examine methyl

mercury. Also, the methyl mercury analysis method of the Ministry of Health, Labor and Welfare has op-

erational problems of generating a strong emulsion. We investigated the cause of the emulsion generation

and investigated countermeasures. Reduction in fat concentration in the sample is effective for suppress-

ing emulsion formation. Therefore, it is the simplest and effective method to adjust the amount of sample

in consideration of total mercury concentration to be performed in advance and methyl mercury sensitiv-

ity in ECD-GC measurement.
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Analytical Method for the Determination of 2,4-dinitrophenylhydrazine Derivative of
Formaldehyde in Textile Products by Liquid Chromatography

# Al , B @A, HT NE”
Soichiro BAN, Kenji HASHIMOTO, Koyuki YABUSHITA

Abstract

We have developed the analytical method for the determination of 2,4-dinitrophenylhydrazine de-
rivative of formaldehyde in textile products by liquid chromatography.

Formaldehyde in textile products was extracted with distilled water and derivatized with 2,4-di-
nitrophenylhydrazine in acidic condition(pH3). 2,4-dinitrophenylhydrazine derivative of formaldehyde

was analysed by liquid chromatography ultraviolet adsorption detector(LC/UV) and tandem mass
spectrometry (LC/MS/MS).

The validation of the analytical method was conducted with textile products. The accuracy re-
peatability obtained by the recovery tests satisfied the criteria in the guideline by the Ministry of
Health, Labor and Welfare, Japan. The data proved that the analytical method developed in this st
udy is valid for the analysis of formaldehyde in textile products.

Key words
Formaldehyde/7~/L A7 /L7 & K, textile products /i, derivatization /&% E AL
dinitrophenylhydrazine/ ¥’= 27 ==/l K>, LC/UV, LC/MS/MS
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Column InertSustain C18 (4.6 x 150 mm, 5 pum, Glscience)
Mobile phase Water/Acetonitrile =50/50

Injection volume  20uL

Column temp 40°C

Flow rate 1.0 mL/min

uv 360 nm

# 2 LC/MS/MS HIESA:

LC conditions

Instument Waters 1525 ¢ (binary pump), 2777C(autosampler)
Column Shim-Pak FC-ODS(2.0 x 150 mm, 3 pm, shimadzu)
Mobile phase Water/Acetonitrile =50/50

Injection volume  5uL

Column temp 40°C

Flow rate 0.2mL/min

MS conditions

Instument Waters TQD

lonization mode  ESI negative

Capillary voltage  3.00 kv

Cone voltage 20V

350°C

Desolvation Temperature

Desolvation gas ~ 650L/h

Cone gas 50 L/h

Column temp 40°C

MRM Target Formaldehyde(m/z 208.8—163.0 ,Cone 20V ,CE 15eV )

MRM Qualifier Formaldehyde(m/z 208.8—151.0 ,Cone 20V ,CE 10eV )
(6) ZEHMERT

HRHERLTL (B LD)2.5g ICAR/L AT LT b REEHER A2 FL4hIR
FHELSOFEHENE AR 9~ B UNIINREE 16pg/g & 725 & 5 1iN
(AR 40pg) U CHINENGERS 2 Fhti Uiz, SBAROR/L
LT VTE RRED [ANREMROIERL TR L7z B
HFHICAD K1, FEHIHIRZ 10 (577 LT Dafsiil,
FUSEATo T2, 0T 14551 RIS 2 [0 3K F8R0=2) %
5 HREME L CiEbh-T—2 &b LI, HE, M TRERD
SEWRBE A RN U CGRBREOZ SO 2 T 72,
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WMEIGRER & L= BREKRZ LOUV BL O #4 IDL KONIQL 0%
LC/MS/MS ’C{E’JTF: 1/7%_7 |=ase ]\ 7\‘5 ‘A% 4 Giﬂ?’ﬁ LC/UV LC/MS/MS
RS LC/UV _Compounds Formaldehyde Formaldehyde
= : 5{‘1 HEE) 2.5 2.5
o : HEwEE (nb) 100 100
- Formaldehyde SEARE (ng/mL) 4 4
. EEIAR (1L) 20 5
i @21 (hg/mL) 3.80 394
i 822 (ng/ml) 4.02 3.86
Sk #5523 (ng/mlL) 3.78 404
0 o #ER4 (hg/mb) 3.78 4.29
2 o 26 (hg/ml) 3.97 427
o o #5R6 (hg/mL) 3.90 4.25
#ER7 (hg/mb) 3.88 434
LC/MS/MS T (ng/mL) 3.88 214
TAEfRE 0.0951 0.190
Formaldehyde DL (ng/mL) 0.369 0.738
/ DLERHBEE (ug/e) 0.0148 0.0295
QL (ng/mlL) 0.951 1.90
IQLEL B BREME (ug/g) 0.0380 0.0759
¥ DL = t(n-1,0.06)X o,y X2 , IQL = 0,1 X 10
(38) ANATAT e K DNPH FEHERE O ERE O
4 HEHERLRERERAIE D LC/WV B L ONLCMS/AS 7 i< k75 1 DNPH CiHEMA(L LIV AT LT b RIERERIR O
MEOSS O — 7 HfEE, 7 HRERE%ZOE—7 ihfgs
3 FERKOBE L L, DNPH #FEAOZEMETHE L7, (K 5,K 6) 7
(1) ZM4MEEHmORSR F MiPaEt I LC/UV HIE Tl 5.9%, LC/MS/MS HIE T
FUMERHIRRBR OSSR A 3 (R T, FROREHIZHT-- W) 4.4%, ©— 7 IR LW, B 500>
TIIE VTNV —T HEND T T 7RO Y — 7 I T AR R ST, FHERZITTE 720
FEEZLBIt% AREROMER AL iRk A FECNTHET D EMEE LN EEZ LD,
W RGBT OIRE 23R D72, LC/MS/MS #HIE LC/UV H 35000
EEBIZ, B 70%~120%, DHTHIE 15%LLF, SNFSE 30000
20%LL T C ) BT A R T A L DDHMER - LT 25000 -
B , DNPH éﬁ%ﬁp{tffbi, %%E@%Ep@ﬂ?/VL\T/I/?E S 20000 OLCUVAIE Area7HE
INTEE LTHYUTH D LM T 2, 15000 |
23 ZEYMREMRE IR (IR 161 g/ g) 10000 B
Formaldehyde  EFEE(%) HHTHEYW =RHEE®) 5000 + B
Lo/MS/MSEIE  96.29 2.62 2.88 o M1 I] : : L
LC/UVEU/H?E 109 69 5 85 7 92 stdppb stlOppb st20ppb st40ppb st100ppb
(2) HEEHH T IRMEIDL) KOS EE i FIRIQL) O 5 LC/UVHMIEEIZISIT % formaldehydeDNPH FEHEEIR DGR ORIFL b,
BRBEE DAL e B  SEREIA S D T | X G 20 27 7000
[ 9 B BB FIREIDL) & O E & & FRIQL) 6000

ZEH LU, AVLT VT R DNPH BEUEATR O ERT 5000 BLCMSMSHITE Area 0B B
PEMEYRI 4 ngmL VKL 7 B, LCUV kW

OLCMSMSEIZE Area 7HE

4000 —
LCMS/MS THIEL, b fliEEORERE) b HH 2000 B
Lz, fif%# 4 (OR9, LCUV , LCMSMS Wiho 2000 =
IQL REHEF g/ b, PR ORAEE 6pg/e) O 1000 | B
1/200 LY /h &ML 7272, DNPH B8 UIEO R 0 .
1%, ATBIRAE I LB AR LTy, MR st4ppb  stOppb st20ppb  st40ppb 5t100ppb

FRECdhoTm, 6 LC/MS/MS FEIZH31) 5 formaldehydeDNPH AZHAEAIK OO HIFEE ORI L.
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(4) FERETEFATE bR am) & ot R 5 3k

WRE28FEITERE L2 12DV TT B FATE b 1) AEMEEREATHFERASOBEICEE T 2IE8 (EEE
TRESY, v 7a7b— Y —F—CHIET 2 45T 122 %), WEf484:10 A 12 A
OIERIETRE LIz L, Alat Lz DNPH #8820 HIFnfil . w1 7 a7 b— b U —& —% i U7k,
JECRIUR L LC/UV, LC/MS/MS THITE L7 Ha g L DRV LT VT ROBGHA Y Y —=2 7538, FCbmi
72 (M7, 8 BRETHTZERTEE R, 78, 92-98, 2012.

FABMREZ 0.9 LI E & 7200 BIFRkRBZ R U, VEME 3 (UAEFt : MRS TORL AT VT & ROTEORR
LC/MSMS #I7E LC/UVREIE & HIZTEF LT & R AR (DNPH #B& A iEI2o0), THEBREERMERTFEATFR, 18,

RTH LG LD, LOEDOE L 72 D EmN R i, 63-65, 2011.
R 4) SRk 156 FRAGERE SR 261 5 KEIEEICBT 58S
hes y = 1.124x DB IS % BA AR S0 57, W 19 O 2 Ok
5 4 LC/UV HIE R2 = 0.9156
oTE HFE19 D 3
41 OEx 5) RETEE 115001 + : b RICFREE T 5 SR B3 2500
3 ARR ORI A R4 >, FR 194511 A 15 A
Zj’i 6) IEEFAIRSHMEIERE AT | WAk 20 FHEN (L EIRE
2 -
X LT FREFEEROFT X, 111-125, k21 45 3 A
1 -
~A a7 b— Y —Z—HE nglg
0 T T T T ]
0 1 2 3 4 5

T PERETEF AT b UREEIE) L ORI (LC/UV RIE)

77 nglg

LC/MS/MS JiE y=1.1417x
R?=0.9311

ALDTF
X Lt

~A a7 L— k) —Z—IE

0 1 2 3 4 pglg S

8 FERIE(T BT AT b AR L ORIERRILE: (LC/MS/MS JIE)

4 FEw

WHERS ORIV AT VT e K% DNPH CREEMMEL T,
LC/UV, LC/MSMS THIET Dbzt L2 2
1Tolz, R, BE, OHHEE, ENREL BICHA FIA
COBBRCHEE L, afnkd LTERREE B2 b,

fiEt L7- DNPH #F8MIEIE, MRTEEECBRIRME S BATF T
DT, HEERKREOMGERER S L CHLHHEETH D &5
b,
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1

BREXRSKPORLLTILTEF, 7 7T E FOLC/MS/NSIZ & BT &EDHREH
Development of Analytical Method for the Determination of Formaldehyde and Acetaldehyde

in Ambient Air by Liquid Chromatography Tandem Mass Spectrometry

# Al

EB*

Soichiro BAN

Abstract
We have developed the analytical method for the determination of formaldehyde and acetaldehyde

in ambient air by liquid chromatography tandem mass spectrometry (LC/MS/MS).

The MRM condition of 2,4-dinitrophenylhydrazine derivative of formaldehyde and acetaldehyde

were optimized. The recovery study was conducted with DNPH cartridges. The average recovery
rates of formaldehyde and acetaldehyde was 113.8% ,116.1% respectively. The RSD of formalde-

hyde and acetaldehyde was 2.8%,2.6% respectively.

The IDL of formaldehyde and acetaldehyde was 0.02811g/m3,0.0363pg/m3. The IQL of formalde-
hyde and acetaldehyde was 0.0724ng/ms3, 0.09331g/m3 respectively. The MDL of formaldehyde and
acetaldehyde was 0.0400png/ma3, 0.0438pg/m3. The MQL of formaldehyde and acetaldehyde was

0.103pg/ms3,0.1131g/m3 respectively.

Quantitative values by LC/MS/MS were approximately 1.1 times higher than those by LC/UV.

The data proved that the analytical method developed in this study is valid for the analysis of

formaldehyde and acetaldehyde in ambient air.

Key words
Formaldehyde/7</V A7 /L7 & R, acetaldehyde/7 & F 7 /L7 & K, ambient air/EH K%
dinitrophenylhydrazine/ = Ftr 7 ==/t K7, LC/MS/MS

IZUDIT
FNVET VT e RI3EEER, Bkl BRSO THY,
7T NTAT R RIE, ARWE, AR AL O,

JUERE LT < v \Ehﬂ\éo KEHFOT VT e BEDOBEE
IZEBIEHEO—RFAEPITINZ T, SRR X5 ARk
NEELTWD, RLLATLTE RBIOT® 75k Ri

DR, KRIHYBHIEEC L 0 A ERKIG R E D
SEBGHEITHRE STV 5,

ST, AAVATATE RBLXOT | M7 AT R RIZo
VWCHEA 1R 3 23T AEXAT, BHERE R, BHELEDR)
T EERKUEMEINE S~ =2 T V) DIien,  2,4-
=hurz=/rt KTV DNPHHES— N v P& AT
REFOT VT e MEAFHERE(X 1) LT LC/UV Thotiz
1T->TW5,

AEl, K&HFOFVLAT LT RBIOT | M7 LT R RIZ
DNWTYHFEHT CEA SN TS LOMSMS O MRM E— R
THTT D HEERE Lie, E~==7/1) 12X SIM £—
RMS) D4R ST 528 MRM E— RMS/MS)

BRG]
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DIATERMEIRTE S TR, MRM 13 SIM I HEA TR
DE < FRESTOHIFCE 22 E0n, A8, VLT VT

b FBXLOT & F7 /L7 K DNPH #58(kD MRM S5/t
(FY H—H%—AA>, Cone BIE, 7rZT b A,
CollisionEneregy) O/ 2 5t Ofa 1T 272,

YER L7z MRM 30Tt 2 -V T, 24 IRFRIRKUAFiEE T 23
INEMERGR % 526 U oAiEO L4 EETHME L, £7o, R ?
@Hiﬂfv}ﬁfh O L LREZATV Y, HEE O FHR (IDL),

B R IQL) ZHEH Lz, 7=, #METT 7 Efﬁ*Jr@
HIJLEE’\Z%Q VIKLUFEN L, RIEMBOREERREL D AT HEDR
HRRRE (MDL) R OVES FRHME MQL) R L7,

FTo, AERKGGWEE=4 Y /A LC/UV TRIEL
TWDY 7%, MM HTERICRIE L, LO/UV IS K DRI,
Ll L= CHiiE 5,

Q2N

R-CHO*HzNHN

NO, mEp R
D.NF"H

H1 7ITEFEODNPHEEEKL RS
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2 Ik HERKIHEE =4 1) 7 THEMA LTS LCUV D4y
(1) ek Wttt a9,

7 ANV AT VT b R-2,4-DNPH FHEA4EHET,
Foybak F0323
A Tk MT7ATE R-24-DNPH HEAEHER,
BOUERL A1271
U RVAT T REUE - T A T A7 BESRER A,
FERMAEEE > TEE LTe b OEFEHRFIR & L,
T 7k M7ATE REHER  SigmaAldrich 110078
2 DNPH %— kU v : InertSepminiAeroDNPH300mg
GL A =X
B AV AT Z 35— : InertSepminiAeroOzoneScrubber
1.5g GLY#A ==
(2) FRBREROTIR
2 DEHITAY A T8, DNPH HEE 2 &, R
7, HAA—R &R L, 100mL/min OFFETRRE 24 B
BRI L7, $RIBE T# 0 DNPH flE#ICT7E h=F UL
5mL & A=Y & Va4 L ImL/min OFE T 5mL A
A7 5 ANTEH L, BmL A AT v 7 L= b D &R BRI

LT,

Ij‘>
DNPH#EE Q

x5 FIVRIFN RoF REAEEE
H2 BEEICEZT7LTEREORETREE
(1) LC/MS/MS ZpHr5MRM & — R) DA
FVLTVFE R, 7 747 Koo DNPH #58AD
TSI A VT MRM TSR ot &1 7 o 72, 7' J—
Y—A AL Cone FBILAIET H7-9HIZ MSlscan =17
TR, ESIAA A E— RCEE— REDE DA A0
BmiEhiz, 7V h—Y—A 4 L LTHELLT LT E K
DNPH 13208.8(m/z),7 & +7 /L5 & K DNPH 1%222.9(m/2)
ZRIR 7=, Cone FETIL 20V TA A AN -T2, R
{2 DaughterScan % T\, 7w ¥ 7 b A 4 v &
CollisionEnergy (CE) ZRE L7z, 7V —H—A 4>
208.8(m/z2)D7a F 7 hA A & LT 46,163,151,181(m/2),
222.9(m/z2) DT X7 hA AL LT 46,163,151,122(m/z)
DA F U ABEENRI) STz, ENENDTBE T " A FNTD
WK E 72 % CE 23R L MRM 235l a 1k Lz, &
BU&0 DNPH 7234 A ARZGRS 2 D% Mikd 572018,
DNPH vt —7 D3EHIT DIRI(~5 Z01EA A RIS B
BASNENE I LC DAL »F U TNVTERFE LT,
# 112, LC &, AFEWER L7 MRM 7314t X 312
MRM | X DIEHERR DV v~ - 7T KT, # 2 \ZHITE,

100

LC conditions

#1 LC/MS/MS HIESA:

Instument Waters 1525 u (binary pump), 2777C(autosampler)
Column Shim-Pak FC-ODS (2.0 x 150 mm, 3 um, shimadzu)

Mobile phase Water/Acetonitrile=50/50

Injection volume  5uL

Column temp 40°C

Flow rate 0.2mL/min

MS conditions

Instument Waters TQD

lonization mode  ESI negative

Capillary voltage 3.00 kv

Cone voltage 20V

Desolvation Temperature 350 °C

Desolvation gas 650 L/h

Cone gas 50 L/h

Column temp 40°C

MRM Target FormaldehydeDNPH (m/z 208.8—163.0 ,Cone 20V ,CE 15 eV )
MRM Qualifier FormaldehydeDNPH (m/z 208.8—151.0 ,Cone 20V ,CE 10 eV )
MRM Target AcetaldehydeDNPH (m/z 222.9—163.0 ,Cone 20V ,CE 25 eV )
MRM Qualifier AcetaldehydeDNPH (m/z 222.9—151.0 ,Cone 20V ,CE 10 eV )

#2 LC/UV JESH:
LC/UV conditions

Instument shimadzu LC10 (binary pump), shimadzu SPD-10A(detector)
Column InertSustain C18(4.6 x 150 mm, 5um, GLscience)
Mobile phase Water/Acetonitrile=50/50
Injection volume  20uL
Column temp 40°C
Flow rate 1.0 mL/min
Uv 360 nm

5.77min 7.96min

Formaldehyde Acetaldehyde

®3 LC/MS/MSIZ&AFormaldehyded & (fAcetaldehydeDNPHEE & (A4 EI7|~.7’5.L\

(2) HREHROIERR

FVLT AT E RBLOT & 745k Koo DNPH #%E
ROIRATERERIL % (0.001, 0.005, 0.01, 0.02, 0.05,
0.1,0.2mg/L)DFEFIFHCIFER L, LC/MS/MS THllE L T
B AR LT, X 4 1RV AT LT K DNPH ORES:
%, X 5127 F7/L7 e K DNPH OfE#RE R, v
LTATE R, T F7T E RIEIC 0.2mg/L UL EO#EiFHD
T TR ER OB X /NS < e DA R STz,
0.1mg/L LA T OHEFH TIIAHBIHREL 0.99 LI &7 b BAF/RE
BEERR LTz, £D7=8 LCMSMS HlE CHRAGEDE &
2B 725 T 0.1mg/L LA FOREERPHIICAS & 5 12atkl
FRLUTHET D22 LT
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18000 +
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16000 - &

y =81.186x + 781.49
R?=0.9622
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0

150 200 250

100

0 50

5 7% F7 /L7t K DNPH MEHLCOMS/MS )
(3) WRhNENERER

FEMMEENTOARVELLAT LT K, 7R M7 AT
RIRATEAERR B L, TRATEYEAIR 40pg/mL % 50uL
DNPH f#EZIZEINL T N2RRBAROFHEE) 1I2H-T
24 WFFHBREER R AW | L&A T o 1o, BEERRTICE £
BT NTE REOEELZRET D120, T VAT F5—0
iAo DNPH i A B ) FHTER L Tl A 1T o 72,
(n=4x2 [E)/ATE & BINED HUINEIER & O TR 23R
TR AE R 3 1R, [BUERIT 70~120%OFIHN, (1 TREE
1L 15%LLT & 22 BRERMG DT,

#3 DNPHBEE A O R ME UL EREE R (LC/MS/MSHITE)

Compounds  EE(%) RSD(%)
Formaldehyde 113.83 2.82
Acetaldehyde 116.13 2.60

(4) sk FRMEIDL) K O%EEE & FRIQL OFH

BREEE DI P BB FRERA F RO T5 | & (K 20 4R

0 2 & BB\ E R TIRMEIDL) X OSSR E & FRRIQL)
R LI,

FNLT VT K DNPH MR, 7 b7 AT R
DNPH #HERR O SR FHERIR 5 ng/mL 240U 7
[ LC/MS/MS CHlE L, O flEEom )b Hi
L7, #ERERAIITTT,
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#4 IDL EOIQL @HH  (LC/MS/MS HIE)

Compounds Formaldehyde Acetaldehyde
HEs L) 144 144
HEkE (mb) 5 5
FEARE (ng/ml) 5 5
EEFIAE (ul) 5 5
#%R1 (ng/mL) 5.37 5.90
#5322 (ng/mL) 5.84 5.43
#ER3 (ng/mlL) 5.51 5.23
#%R4 (ng/mL) 5.61 5.13
#EER5 (ng/mL) 5.76 5.66
#5826 (ng/mlL) 5.25 5.63
#5327 (ng/mL) 5.62 5.60
SE4E (ng/mL) 5.57 5.51
AR 0.209 0.269
DL (ng/mL) 0.810 1.044
DLERHAEE (ug/m3) 0.0281 0.0363
QL (ng/mL) 2.09 2.69
QL EHREME (1g/m3) 0.0724 0.0933

% DL = t(n-1,0.05) X 0, X2 , QL = o X 10

(5) HHEEORH FHMEMDL) K O%EE & & FRRMQLI O H

BRSO BB FRERA S DT | & (Fok 20 4R
W) 2 &ZBBIZSPHEORH THREMDL) & OVE & TR
MQL) ZHH L=,

FBHAEEZ L TR0 DNPH $EEZHWT, 3BT
WERZATH BET T v 7 WBra 7 B IR LEM L,
LC/MS/MS THRIE L, 15 b lEEOEHERZE DR L
Too FEREF 5T, LO/UV SREREEDME L 27z,
DNPH &I ETZ 7 fEDMFE L T Y MDL, MQL
1377 U I EARATT B IO MRIHERIC L B 2 E iz < n
EZbivb,

#5 MDL XO'MQL O%H  (LCMS/MS HIiE)

Compounds Formaldehyde Acetaldehyde
REwE (mb) 5 5
EEEAE (uL) 5 5
BETZ2H1 (rng/m3) 0.138 0.0926
BIETIH2 (ug/m3) 0.151 0.0909
BETZ93 (ug/m3) 0.143 0.104
BETI2H4 (ug/m3) 0.130 0.0972
BIETI95 (ug/m3) 0.136 0.106
BIETZ2H6 (1g/m3) 0.156 0.105
BIETZ9T (ug/m3) 0.129 0.124
EME (ng/mL) 0.140 0.103
BERE 0.0103 0.0113
MDL (ug/m3) 0.0400 0.0438
MQL (ug/m3) 0.103 0.113

¥ MDL = t(n-1,0.05) X 0,.yX2 , MQL = 0,1 X 10

6) =%V 753k LCIUV 53 & OSSRk
BHERNTIFIET =4 ) > 7 CHN 3 Dyt EXAT,
APERE R, BHEUENR) 4 LCO/UV CTHIEL TWhHH
71(2016 4 10 AHIE~2017 4E 7 H#EE) %2 LC/MS/MS
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THHTL, REUEEQg/m3)ZHH L7, (=40)

LC/MS/MS (& X HHERFRE LCUV IC X HBEERR L
DI AT o7, 6 IR LT AT RORERSE, K7
278 T AT e RORERRE T,

MBI A VAT AT R 097,72 b7 LT e K
0.95 & 720 BAFHBEAE BV, BIEEIX LO/MS/MS H
TEDIE D DY 1.1 f5~1.2 fEFRECRORDOME & 72 BEH 23
o,

5

16 -

Formaldehyde

#g/m3 y = 1.0941x + 0.5773
14 4 R? =0.9694
12 -+
-
10 -+ Q
2
R D4
S AxE
6 -
X LF
4 4
2 - X
o LC/uv ug/m3
0 2 4 6 8 10 12 14
6 AEERIET=4 Y o TREIORER RISV LT VT | )
6 ug/m3 Acetaldehyde
5 y=1.1131x +0.1023
R? = 0.9542
AX
4 -
o o
~
3 - E AKE
< X 1LF
2 wv
1 -
Lg/m3

LC/uv

0 1 2 3 4 5

T HEBREE =S ) o TRBOMERRHECE b7 AT E B)

4

Fe

REHFOFNVLT VT E RBIOTE 7 AT B RIZHOWN
TYFIEAT CEA IS LC/MSMS @ MRM E— K G4y
Mo 2 Ea it Ui, SILLTIATE RBXOT | 7T
t K DNPH #5220 T, LOMSMS @ MRM &— R4y
Hréf et LBadif b a1 T o7, 1ERLL7oHTgefie, Mt
ZAERR L7 5R, FEUEATE)S 0.2me/L UL OSBRI /2D LR
HERROM X D/INE < T ) EAREDTE S 72 DA A DI,
0.1mg/L LA F ORI CoiUF RAFRERMEA R L2728, A
HEIOERICH Tz > TUXZ OFPI B 2R T A L L
7zo YRR L7z MRM (2L 250478, DNPH #iRE ~DHR
ANEERER, IDL, IQL, MDL, MQL DR, HERRIGY
WEE=4 1 7380 LC/UV BIERSR & OWIAEAT o Tk
R, BIHAERMELNTZ,

102

SCHIR
1) BEEE A ERKERENE Sk~ =27 v Rk 23 43
HEGETIR

2) BRBIETREEIAMATIERETZZ 2R « YRR 20 4ERERR (LR
BEFREA EMOTH X, 111-125, %21 4 3 H
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