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a ~
GERND
@589UatUU195 (Moulinex), t@58953lWihANNazBen 4 Aunle wazAIpIANLiUsan

Tognaiiansiin Direct mercury analyzer &8s Milestones :ju DMA-80 wide range

15010331 wazaIILAN

sazmenIUUTEN HaAnwies FLUKA anaudndy 1,000 Hadnindadns, 70198
DROM-4 (Fish protein certified reference material for trace metals) @9iaNULNTUBIUTDNNANA
o a a @ (=N [ 1Y Y a . P v v & a
 0.410 + 0.055 NaanJudanlaniu a9 1556b (Oyster tissue) FWIANNINTUVRIYTDNNIVINGN

0.0371 + 0.0013 NAFNSNADNLANTN WANIA LUASNANNANTUSPEAZ 60 AR Grade

MILHIINEITASAILNIANIFIU

1. @sazanaspulsananuduiy 10 Jadnsuasdns wisnles Yessazarainasgiu
1,000 183n5N60805 USH0s 1 Hadans UsudSmesme 1% (v/v) nsaluasn iy 100 T9d805

2. @sazaIulsanenuEny 1.0 fadnsudadas wisnles Ylasmsazarainnsgiu
1,000 Hadn5uaadns USas 0.1 Hadans USuuSinasads 1% (v/v) nsaluasn W 100 Haddns

3. &sezaganaIulsaneanuENdy 0.1 Fadnsuaadns wisulas Yueamsazaenasgiu
10 §8dn5uAadns USines 1 Nedans USuuSinesas 1% (v/v) nsaluadn W 100 §adans

4. @sezaseIPUUTaNeNNENTUY 0.01 NadniNaaas wisules Yaasazasannsgiu
1.0 §adn5NARANs USNAs 1 Fadans USudsinasme 1% (v/v) nsaluasn {du 100 Hadans

5. &sazangnesgIulIaneNuENIY 0.001 adninaaans wisules TeasazasunasgIu
0.1 faansuaans USias 1 §adans Usudsinesas 1% (v/v) nsaluasn du 100 Hadans

M9 ULAZNIILAITTNAIDEI

MpgNaININzE Llaun Ua vee 19 Y wazndin wsanmaindmsunadaulagaananuazen
fhathedameh @enamzdniaiiuslnale hinvueilulifluila@osudewiswatiuems hms
nagautSananlsenludiaganimue @andateisinansamiss (s 0.001 Faaniudanlanda)
({lu Sample blank gwumsanunluasail

ﬂ']iﬁ"lﬂ')"lﬂ»lﬂ%a"lﬂﬂ"l“lfugus‘i?ﬂqﬁ")ﬂihﬂﬂGlﬁi’]‘i.l
= L4 ] dl' a '3 a <~
Lﬁl‘jﬂNﬂﬁﬁUSUiﬁﬁ!ﬂ’JBHTQ (boat) 'N\ﬂ‘l!ﬂﬁﬂ“llﬂ\?Lﬂiaﬂltﬂiﬂﬁiﬁﬂ’i'ﬂ'ﬂ‘[(ﬂﬂL‘Vlﬂuﬂfn’iLN'] LN
4 o o . 4 9w ! d e o
dA12LA3IEIMIUNMIMNANNEZa1a (clean method) el ladsanfiandslumauzussyaineng
Clean method
Heat & Purge 650 C 180 Sec

MAeMzilSinasan
FGIBENNLINMINATIEA 0.1 + 0.05 NTU v luMBULUITTIIDENNEIUMIMANNEZI0 WD

ihldndlumezewnIaiensiusenlaamaiinnsin BanamIsesasdmsunsneday (test method)
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Total Mercury Analysis in Seafood by Using Direct Mercury Analyzer = Khemikar Hemloha and Nirundorn Raekasin

Test method
- Dry 200°C 120 Sec
- Heat & Purge 650°C 240 Sec
m’mm’mﬁ'u 253.7 uﬂuLum

MIMuaavIsiItes ey (Method verification)

1. nodsudiwasanuiuduaswaimslend Tasmsadeumsasmeanaspulsanilszeu
AMUTNTAU 0, 0.001, 0.005, 0.01, 0.05, 0.1, 0.5, 1.0 LAL 1.5 NAANIUADANT LAIBNANNINTUAL 6
il nsilsmnadseniamemeniadinnzisen adenmvinaspusswienudusuiiaiew
(U x) ﬁ'uﬁ'mumﬂmﬁl@i”mmﬂ%’mﬁa (W y) MuImENnsiduase wazadnlszandnsaadula
(Coefficient of determination: R*)

2. 'Vlﬂaaumeil’wqﬂ‘ﬁmmsnmaﬁmswzﬂﬁ (limit of detection, LOD) Ltazdwﬁwqﬂﬁawuﬁamsm
IeziUsinale s (limit of quantitative, LOQ) A5 NN0355)1U Iﬂﬂﬂﬁﬁmimﬁﬂgfﬂﬂﬁﬂ
ANATFIUBBN y-intercept FomaNuTaTUIYe MnuenudiiumgafiainsoanTienild (FLOD)

uazegaNaToaNIANlaauiug FLOQ) 1ngns

S /
LoD = 3 (—y")
b
S /X
LoQ = 10 ( Y )
b
¥ | 2Gi- 3’
W Syx =V TTmmz
Toa y; Ao MdaNUNIUNNLATINND
$i fo  edyananmady analanngums regression
@ y UU regression line 1M x 52AUAN 9
yi-y @8 y-residual
n-2 @8 degree of freedom 284 linear regression line
b A8 slope

A o ) A A a A o Y v oA v
duduanuudug wazanuiasi LOQ laamsidnasinasgiulseniiszauanuniuilaan
Msmuaadly sample blank (@38 10 7)) W lUAwNFUSINMdsen Mawdesaeay

MINAUAL (% recovery) uaziazaza uletuuNAIFIUTNNNS (%RSD)

C -C
Recovery (%) = (1T2) X 100
3

. A9 ANNENIUYDY Sample blank NidnaTAzBINATTIUUTEN

C, @
C, A® ANNYNTUYDI Sample blank
C, @

, A9 eanunduwrasEsnesyulseniinly Sample blank
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q

SD
%RSD = — x100
X

3. nedau Matrix effect Iﬂﬂn1i’3Lﬂ‘mﬁazmﬂmsmmgm NSLAUANMNANTY 0.01, 0.1 UDE
1.0 §88N5NADANT UazIlALY Sample blank Mi@nasazaIBINAITIUNANNTNTUEEIN TaaaIaw
v v I a ¢ & & a o v v ¥
ANNENIURE 6 TN TRy (24 Sample blank 6 ANEBDNITNATAUY 1 FTOUANNLANAU) FIN
o QJ o 1 L v v a" =
ANANNFNWUTTENINETNINTFIU (WAU X) NUANNINYUYBY Sample blank NONTITNINTFIU (WAU Y)

naFaUANNYUFUATUELNAFBUTNANNEDNY (confidential interval: CI) 2asanugy (slope) MnaNmM3
Confidence limits 284 slope (CI,.) = b=z t(n _ 2)Sb

Sy /x
[ ¥ (xi-%)
i

a P A a A v v
4.1 NAFDU % recovery MNNINLATIEW Sample blank NGNFITIEIYNINTFIUNINIU 0.01,

Tog St @8 Standard deviation 284 slope Sp =
4. VaFUANNUNY (Accuracy) lag

0.05, 0.1, 0.5 WA 1.0 NAANINADANT LAULASHNANNINTIURE 10 suitoih WA nsiUSnansaniiavue
(%1 Sample blank 10 A3 daMsNAFAURN 1 SEAUANNENTY) A1Ial % recovery

4.2 AFBUANNYNABY (trueness) NNNMTILATLHIFGBND ‘[ma%’ﬁaqaﬁ"nﬁaﬁfwﬁﬂ
0.1 % 0.05 N3y I lUAENUSINUINTINNG YIANTNAFBUTIUIY 10 T (%50'3’6615105\1 10 ﬂ%ﬂ) MU

M t NNFAI

. . Xw
(S/vn)

ARAYBINANITIATIEH

©

J a Gl Y a
MAN KNI NEN

AN TFIUUDINAM TIATIEN

B wm E K
Dk Dk Db Db
® ©

NUUANMIAER

©

5. amuiies (Precision) Tog

5.1 NAFBUANNTIENIINMTILATIZ (Repeatability) a1nn153t@51¢% Sample blank
fdnansazanganasIUNENTL 0.01, 0.05, 0.1, 0.5 Waz 1.0 Haan3udaans lasta3aNANNENTUSE 10 o
Lﬁ'aﬁﬂﬂ%Lmﬂzﬁﬂ%mmﬂsawﬁy’wm (%'q Sample blank 10 ﬂ%zwiami‘nﬂaauﬁ 1 SEAUANNINTY) AU
%RSD ttaz HORRAT

5.2 nagauaNMAssnnmMIiensimeluiesljidnsdelosginnsiaudes
ta3naiiatdien @eu (Within-laboratory reproducibility) :9nmMs3@512% Sample blank iGnasazas
mmg’mﬁtﬁuﬁu 0.01, 0.05, 0.1, 0.5 UAL 1.0 AaANTNADANT lagAIsNANNTNTUDE 6 TuitathlUSATE
USanalsanitaviue (%"q Sample blank 6 adidamsnaaaud 1 SLAUANNLINLU) A I A kel
Wunan 5 3 Mmus %RSD uar HORRAT
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6. MIUstAULBMIMUFBUANNGNADY
6.1 Uty matrix effect Toenagauanuiludunsauasnadaud e NNy (confidential

interval: CI) 229anN%Y (slope) MAaNMS 0 CL, 6w 1 waae il matrix effect

slope

6.2 Uselliu %recovery ¥pIMINAFDUANNUNUNTEAOU LOQ UazANNUIUIINMTIATIEN
Munas AOAC MuuUa (M151990 1)

MNP 1 LEANAIMANIYBIAMSDEALNISNAUAUNTEAUANNANTUAN 9

ANNTNTY (mg/kg) Acceptable recovery (%)
0.01 70-125
1.0 75-120
10.0 80-115

6.3 Ussfiuanugndasnnmalanziiandeds wWisuiisud t Aldnnmsinn (tea)
AU t MIEBANNMTN (tepitical) TIvAUANNHRNY 959 Tefildnnmasainm (tea)) Hasnien t
WNERANNINTN (tepitical) WIMNTANNLANGNAUBENTTHE AR IEHINNNMINAFIY NUAITI
ERLARRNEN

6.4 Usziiunaenuifipannmsauin %RSD (nain1s8au5umy Horwitz’s equation

(5199 2)

Horwitz’s equation &1%3U repeatability, %RSDr = 0.66 x 2C™*"°
Horwitz’s equation §%35U within-laboratory reproducibility, %»RSDi = 2C "
Lﬁla C ﬁa@hmml.ﬁ'uﬂ'uﬁﬁﬂm (Concentration of analyst)
Concentration of analyst (mg/kg) Expected %RSDr Expected %RSDi
0.01 21.1 32.0
0.05 16.6 25.1
0.1 14.9 22.6
0.5 11.7 17.8
1.0 10.6 16.0

MIND 2 LFNAAANNANUNNNNMIANUIN %RSD ¢ Horwitz’s equation
6.5 Usetiuanugennmsamiuiaua HORRAT

RSD

HORRAT . obs
RSDexpected

RSD g fa  %RSD fildannmanagau

RSDexpected #a  %RSD flaann Horwitz’s equation
naminseaniua HORRAT % AOAC mvuald fa <2

7 M5 INSNAINEN A FAS M SUNNE
e - .
T afudiies 2 ASNIAN - AUENE 2558




4

ada 7 o & v 4 a P a aw " a
’Jﬁ’JLﬂ'ﬁﬂz%ﬂ’immﬂ'ﬁEWWNWNG]I‘L!E]”IWTS%SLEW]’JEILﬂ‘im’;Lﬂ'ﬂz%ﬂ’iaﬂ LN L“N‘[awg WLAzUIUNT  LLINFUD

q

We

] < v a r'd
239N ULEUATIVDINITILATIEY
NNMSANE WUNZNYBINITILATIEH HA 0.01 D4 1.00 NadnSNADN ANy tHBTIUIKNIN 0.1 NN
= 7 = Qo’ L = J
Tagdimandseansmsandulannnii 0.99; R® > 0.99

ANA 1 wanNNINEIFIUUTaNNING lUE9 0.01 - 1.00 FANTNADANS

Area Calibration curve of Hg

10.0

8.0
y =(9.3583+0.1052)x +(0.0785+0.0529)

60 - R’ =0.9965
4.0

2.0

Conc. (mg/l)

0.0 T T

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

ﬁhﬁiwqmﬁmminmaﬁtmwﬁlﬁ (limit of detection, LOD) Lmzﬁiwﬁqmﬁmmmmn‘itmwﬁ
USanalaasgrausingr (limit of quantitative, LOQ)

ﬁiwquﬂ*ﬁmmsamaﬁmswﬁlﬁ' (LOD) #i@ 0.001 fadnsuaanlansy Ltaz@iwhqmﬁmminmm
Jenzivsinalaatheusiugh (LOQ) Hid 0.01 Nadnsuaenlansy laadl %recovery Wwnnu 96.71 way
%RSD AU 3.85

Matrix effect

NAaNMINAFDU matrix effect Wud @ Confidence limits 289 slope (CI, ) #@) 1.00 — 1.03

slope

ANNuNY (Accuracy)
wuNAAade % Recovery N5eauUANU@NgY 0.01, 0.05, 0.10, 0.50 WAL 1.0 Naansuaanlansu

WNAU 96.71, 94.29, 90.25, 94.83 WAE 98.53 MNAIAU (AINN 3)

M511 3 UEANALRAYSDEALMSNAUAUYBINTNAFDUANNUNUNTLAUANNITNTUAN )

ANNINTY (mg/kg) %Recovery + SD
0.01 96.71 + 3.73
0.05 94.29 + 3.89
0.10 90.25 + 2.42
0.50 94.83 + 5.50
1.0 98.53 + 2.12
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NAaaUANNYNABY (Trueness) MNMTIATLWITBNBITUTBIN 2 IBEN NMINATBY 10

WU @ teg) NLANNMIMNUTMUDENT teg) NITAUANNETDNY 95% (MWD 4)

M50 4 LEMIAIRFEULAE t ﬁlﬁmﬂmswﬂaaﬁaqﬁwﬁq

Certificate Mean + SD teal teritical
reference material (mg/kg)
DORM-4 0.406 = 0.019 0.67 1.83
1556b 0.0370 + 0.0006 0.312 1.83

ANNLNed (Precision)
Repeatability Wun A %RSD N152@uaNadndu 0.01, 005, 0.1, 0.5 Uag 1.0 Naansuaanlansu
DU 10 T WA 4.09, 4.58, 1.21, 1.50 LA 3.23 MNNAU waziiam HORRAT whny 0.19, 0.28, 0.08,

0.13 (A% 0.31 MUMAU (MINN 5)

P Vv ' ~ v v ' ] 1Y) v w
BIINN 5 LFMNAIDYITFIULUBNLUUNINIFIUTNNNOLLISAD HORRAT NITAUAINNLYNYUAN ) YNNI

NAFAUANNNENNNMTIATEWE ANNENTUE 10 B

Concentration of analyst (mg/kg) %RSD,. HORRAT
0.01 4.09 0.19
0.05 4.58 0.28
0.1 1.21 0.08
0.5 1.50 0.13
1.0 3.23 0.31

Within-laboratory reproducibility wu? @ %RSD N5¢AUANNLINTY 0.01, 005, 0.1, 0.5 LU
1.0 Hadnsuaanlansy Mwu 10 B Wuszaznan 5 YU HA@A8WnNU 3.85, 4.13, 2.68, 5.80 WAz 2.15

MUY wazdi@m) HORRAT tWAU 0.12, 0.16, 0.12, 0.33 Uaz 0.13 MUSIAU (M5NN 6)

= ' a v ' ) v v ' P o v ¥
B3NN 6 LFMNAIRFYIDYISTIULUENLUUNINIFIUTNNND LasAn HORRAT 750 U@NMNLANAUNN )
a v a va ot 2 s ot 2 A A v v ¥
“ll'ﬂﬁﬂ']’i‘ﬂﬂﬂa‘UﬂT\NLﬂil\iﬂﬁilalu'ﬂBﬁﬂaﬂﬂﬂﬁﬂﬂﬂ’ﬂﬂﬂ@'}Lﬂ‘i']%i'ﬂﬂ'ul,ﬂﬂ? LAIDNNBLOYY ANNLYNIUIE 6 U

4 v
Wussazna 5 U

Concentration of analyst (mg/kg) %RSD; HORRAT
0.01 3.85 0.12
0.05 4.13 0.16
0.1 2.68 0.12
0.5 5.80 0.33
1.0 2.15 0.13
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q

a o
AU

T
ad o o =

& aad < 2 & = o ] v o Y o 4
TonmmsanuIsNazaIn 5210132 LummﬂaﬂwumaumiLmsammammaﬂmwmmuaa “Vl’ﬂ,‘ﬂ

{ 7

ANYBLFENANNINNTZUIUMSIATEN UaaaN86alinItaszVuasiuInaay 1iasnnUsanmvyanlaan
NFLUIUMTIANHALgNaNIULIN mercury trap lurusaugarezesmsieszyd lagdsainananso
a9IeNUIaNNIMNG laasauAgNMNNAIUsEMANTENTNITITMNEY ATUN 98 1389 NATPIUDINS

v v

nresUulauteamuualiimsluilautsanmivualuaimsnzale laiiy 0.5 Naansueanlansn® uaz

{ v

ilamudauanugndasadiditenninui Bihmsdnmiienuudui wezanaiisaglunasing
gonsu uannniveslfuamsladhiunaseurnuingmetastfjiinmsiu FAPAS (Food Analysis
Performance Assessment Scheme) lumsnaaau Metallic contaminants in canned crab meat;
May-June 2014. WU wamsmaauﬁﬁmﬂﬁﬂ’ﬁmﬁmmuiﬂﬂ&lfzﬁ%ﬁqﬂa'nﬁmmihLﬁ'aﬁa (1Z1 < 2)™
Misihmsdnm fdamsssls Aelddeiulumslinnsives Tasgiieveuaiasiiafldlumsinaey
wusihl¥dsdagne 0.1 ndu uazgunsaidmivlddedlumsiensifonavsnldgaei 1.5 nfu
Failunszrumsienesdieasssiassivlutuaounstedads wasilasisdenarfumsinned
MatlasasliiunszuIuNMseSENaIBEN T,amamiﬂmﬁauﬂﬁamzagj“lui?umauﬂszmumﬁLﬂ'ﬂzﬁ
Toawedasiioninun é’aﬁ?uﬁaumﬁLﬂiwﬁ%ﬁaqﬁmmuazmmqﬂmtﬁﬁm%ﬂéﬁaaﬂw mssuumeluaasiia
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The Method Verification of Total Mercury
Analysis in Seafood by Using Direct

Mercury Analyzer Combustion Technique

Khemikar Hemloha and Nirundorn Raekasin

Regional Medical Sciences Center 11 Surat Thani, Amphoe Muang, Surat Thani 84100. Thailand.

ABSTRACT Nowadays, mercury contaminated in food could be analyzed by several techniques.
Direct mercury analyzer combustion technique was now in attention. This study aimed to verify of
total mercury analysis in seafood by using direct mercury analyzer combustion technique according
U.S. EPA. Method 7473 (2007). The analysis was subjected on range and linearity, the limit of
detection, the limit of quantitation, accuracy, and precision within single laboratory. The results were
shown the linear range from 0.01 to 1.00 mg/kg. The determination coefficient was greater than 0.99,
limit of detection was 0.001 mg/kg and limit of quantitation was 0.01 mg/kg related to 96.71 of average
percentage recovery. Accuracy test using certified reference materials were found that average test value
was not different than reference value significantly at 95% confidence level. The analysis precision in single
laboratory was accepted. Thus, this method appropriate to apply in the determination of total mercury in
seafood was concentration range of 0.01 to 1.0 mg/kg. However, in comparison this method is faster than
other method, because sample preparation procedure was not required and could be chemical reduced,

environmentally friendly and safe for human.

Key words: Mercury, Seafood, Method verification, Direct mercury analyzer combustion

technique
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