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Fedniuariyngiaagiiusunaasvydssana 0.5 - 50
faansusiedlandu (ppm) dmsuluunaniSanuing
Uinuansnyludanidadingt 10 fadndudedlanty
Fadosninlulameia U%mmmwﬁuﬁmﬁuﬁuﬁuﬁuﬁ
wnzdgn dnugnlnduviasgmanvnssunieluiiuiud
fiuunaansviyas fdananfazgaduasmglduin lng
lanzegsbiluin' Usenidulanguiinfiannsanndis
Tuunasthmusssurfuaziuens Wy va Tasiawe
Uaniifivunalvg ves wilodnd dnuavasulng Wusu’
Snitadauiniinsnaudsevluedesdensiivilifiann
8nsneg Ysendanudufivas windranieldSuiiies
dintesfionaifnfiuiisuusslé®  esdnseunsilan (World
Health Organization, WHO) kaigf1ansgueauulng
e (Thai Herbal Pharmacopoeia, THP) AMuninsgy
oun el ingAvasulnsfinsuuiiouresneialdliiiu
10 fadnsusafilansy wandivuliiAu 0.3 fadnsy
sofilansu ansvylaiiu 4 Tadnsusienlansy wazUsen
Laiiiu 0.5 Tadnsusioflaniu®
Tagupnsunnermans unninendusssuenans
annsaliusnsaniiemeilanzutdndanan it
oy azi waslouuazansvy gansa9dasievinag
35 graphite furnace atomic absorption spectro-
photometry (GFAAS) wazl30MQnAsIaIATIENALY
75 cold vapor atomic absorption spectropho-
tometry (CVAAS) Fuduiaiasilowaziinisiiwmun
Fuios (in-house method) Wain153iATIEVAL
LazuAnLflonan1sansIaTAsIER US43
WANTIATIZIIENTYTIETS GFAAS WU base line lsifls
MIzinTinashe iR uagiimidoauusnnsgugs
INMITUATIIIBEN AUNTNATIIUTONIETT CVAAS
Ftantues Snszriiusinase aliess Tnsany
Waduiisiigaitanansadnsigldivintu 0.067 lalasnsy
siodns"* Jaganinasesnmsgiuinll msaiinansen
wiaaSededdUsnamstegisiuaunn wasiiymi
base line signal lifiansdiiaszimiousunanes o

Ya o =

ﬁqﬁ?uammmfmq‘dwaaﬁlﬁaﬁwuﬁ%‘ms
Ainsesiansvyses GRAAS Tianansaiaeiiuiinm
i 1A wardadoauumnasgiuannmsiingifegng
oglunasineensuls ngldanne nmsmageuvesUtv

Y a

NNaG]Lﬂ%aﬂﬁaLﬂULLu’]W’NLLa%ﬁ]ﬁ’]‘ﬂﬁaUﬂ’NNQﬂé]jaﬁmaﬂ

ada 3

A37LA31¥% (method validation) A NLUINIIVDY

e

ICH-Q2", AOAC™ wag gnial aedsUsvnazamy’’
LAEWAIUIIDN1TIATIZYUTENAIETS CVAAS Tiaunse
SinszATivsinasng I8ATw anUsunaessednailduas
uAllgyn base line signal 9NNTIATIZANTOUAURAIY
PRIIRN w%’aummaaummgﬂéfawaﬁﬁfjmeﬁﬁﬂﬂ%ﬁ
iedaaSuulouienisadeseldannmsliusnnsinge
wazasrsanuidesiuliiuguuins suiludddlumsGeu
NNSERUVRIINANYIBNAIE

a5N1sANU

1. mMsuFumaneiimunzauveaniasazaauin
wouwaswiuaUnnsiiiasdvie Hitachi Ju Z-8200
Polarized Zeeman

1.1 33nsuTumaniieianzanuaanias
GFAAS d5un15aiAsziaIsny (As) 1wy n1sidy
matrix modifier (NINO,, Merck) AIUAUZUNYDIUTEN
;“i'wamﬂ%"adﬁa LLasmiﬂ%’w?m'ﬂﬂil,l,ﬂﬁuqm%qﬁ
(temperature program) Y0UATOI GFAAS ‘Lu%maumw
drying Uag ashing ¥4 furnace 211 1000 °C t¥u 1200 °C
wazn15UTUAT PMT voltage, slit width wag lamp current
wEvh sensitivity check Tledanaiinfiauanns i
Tifingeanuaglar absorbance aglutia 100 + 20% Va1
ﬁhﬁﬁwamm%qﬁaﬁmumﬁ

1.2 33msuSunmaniisiinanzauvaniag
CVAAS d@1u5un1sitasizsusen (Hg) wu nisusuan
U1AL83 absorption cell il diameter w11 10 fadkuns
wnudwiulng minsaste 2 du iidae quartz
(diameter windu 10 fHadwas) dviedmsuaalsens
wielienniedn-een (diameter 1u1m 5 TaBlums) AULUL

984 absorption cell Iugﬂﬁ 1
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;J‘Ll‘ﬁ 1 LUUY0Y absorption cell 1yl (A) Luuvas absorption cell T (B)

A158AUSHNNETFRE197 Y tnganuuIATDY YUIA 25 TAAANS WNUVBLANTNITVINVLIA 50 adans
reaction vessel lagld glass bottle Taves Scott Duran megmﬂc\lﬂﬂLﬁaﬁiamsmﬂﬁmmﬂmﬂ pump WAy
91n1¢RaNg drying tube AIgUN 2

Absorption Cell

Hollow Cathode Lamp AAS Detector

:> (Hitachi Z-8200)
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Drying tube U559 drying agent \evimihi
anlodlalidluingmiivinees absorption cell Fadild
nsndan3nidutuussglu glass bottle lavas Scott Duran
9u1m 50 fadansmilewiy uayisnsidaletifiunnie
U3 quartz cell nsdiinsnzsivany ) feghandenuti
TiinTasmsinesiudnld silica gel flousnlviia ussqlu
279 Duran 9u1a 50 adans Asunu drying tube Wiaw
Wa pump 1‘1%@’1ﬂ’1ﬂ1‘1/iﬁL%EJULL@BGUI’JEJQ@WJ’]QJ%JUSLU%UU
Uszana 5 Wil wd3esudinssiishegefimdonsly

dlosanfinisuSuauaves reaction vessel 34
FoeUdu air flowrate Tuil iletlostuldliinasorniain
uniuldnaglvadilulusyuu lnedsuan air flowrate
Tiwmdewiniu 0.5 ansraundl wazioinsanUsuinsves
o Aluszuu 3904 Teflon tubing ¥u1a diameter AU
1/16 thdeusoyndruluszuy @1 magnetic stirer 7
Wudsld magnetic bar v 16 fadwns wasiiiold
ansaranenauiuldadadianusiseulunsiulides
N1 SoUABUNTIMIOULAN uazn1sUSUA1 PMT voltage,
slit width wag lamp current W& sensitivity check
T ld dyarafinfianuing ﬁﬁuﬁiﬁﬁﬂqnqmmdﬁﬂ'w
absorbance glu34 100 + 20% Samnzauiigldvins
ATINNATIZA
2. F/NITAIBUAIDES

Fashegraituadudodoatu Ysvana 05 ndu
(frotrensunmdld 0.25 nfu daudredian 14
A9 50 faaans) Tdlutnineswunn 100 Jadans Wunse
Tun3n 50% v/v (Merck) $1u7u 10 Taddns Unsenszan
WA YinsdesaasuumIANsou (hot plate) W
15 wifl enas meidlilfBulndesfugnmiivies
nsalunsniudy 5 Jadans Yndninesnlenszanuniin
"3 govaaeuy hot plate sioutu 1 Falus viieau
naasulwsgndesamenuasnasieisiidy fgnmgd
704 wagagansazargmngsldlurinusudsning vuie
50 §iadans Usuusinaseneth tnnseshunsyaunses
wazaasvananain ulilugidu 4°C lng3snswsey
ﬁaaﬂwnﬁaﬂ%ﬁqmﬁmeﬁﬁmmmimuawﬁam
3. MINAFBUANNYNIDIVRIITIATIEN

(Method Validation)

3.1 mMsnagauanuludunsiuasdnevanis
AA51294 (Linearity and Range)

AATIEaTaTaENINTFINAITIYAIUT DY

2.5, 5, 10, 25, 50, 75 way 100 lulasniusedns (ppb)
ﬁm%‘mmmmimmmgm 1000 ppm (Merck) wag
asaraEuInsgIUUTONANNWLYY 0.25, 0.5, 1.0, 2.0,
2.5, 5.0 uar 10 ppb TA3suaNUTONIINTFIU 1000
ppm (Fluka) snuanniznisnageuiitvuslivesusas
519 1161 absorbance VaAAANUTNTUNNATINTIN
UINTFIUVDIUAALTW UARIANNITANUFNTUTTENIN
aududuiiuan absorbance A1wn ArduUsyANS
anduwus (correlation coefficient, r) tloAnwALLEY
dunss Fapasiienldsing 0.995

3.2 NM1INAEUANUKIY (Accuracy)

NARDUANNLLIUYBIIDIATIZY InglALaTazane
wnsguasludiedns (standard addition method)
RunsEUILANTRIELFeganTun U a1t g
Tldenutudugaing 3 seiu Aeansuyiianuduty
10, 30 uaz 50 ppb wazUsendienududuil 1.0, 1.5
uay 2.5 ppb szAUaz 3 91 AeTwimUSina A
A1S8AZVDINTITAUNAU (% recovery) VOILABYITAU
anududy wAedesesazeansAundu (% mean
recovery) uavAnfosazvosAdoauunnssduing
(% relative standard deviation, %RSD) 1nef % mean
recovery A358¢U¥9 80 - 110 UAZAN %RSD YoIA1TNY
Talsnnnin 7 wazdmsuusen Ldunnnin 11 (AOAC, 1998)

3.3 MaNAgaUAILTiEe (Precision)

nsnAdBUATUTIUE Tl (Repeatability) Tne
Wiasazaeu1nsgIuadtudieg1s (standard addition
method) WHIUNSEUIUNNSIATEUFIEE1IALTuna
FINAIVIIAU Iuylé’mmLﬁuﬁuqmﬁwaﬁaaﬁwﬁmm
Wty 20 ppb wazUsenfinuidudu 1.5 ppb widsua
Whidfua 6 91 AR eiMUSINN AuaAeae wae %RSD
Ing %RSD dwsuansny llannndt 7 wazdwiuusen
13i11nn791 11 (AOAC, 1998) wagnsnaaau Intermediate
precision laylA38UA19Y 19T ULABAIAUNITNAGOU
repeatability Inetinfasey 2 au dhewdosiiedy vhauay
6 91 sy 12 91 fwam %RSD uavlfinasiansan
WULAINUTDINITNAGDU repeatability

3.4 ATNAFBUNITATIINAVIINITATITNY
(Limit of detection, LOD) ¥ndnnnvuain1sinusuns
(Limit of quantitation, LOQ)

MINAEEUMIAT LOD Wag LOQ lnenisians
wmsgIuANuddui1g adessimnUTamsyie
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Usan Temsidnsiuan 10 A%t usameanudud
Tushegnauddmuameiadsuazaiudonuumnsg
(SD) FuIgunIA1 LOD (SD x 3) wag LOQ (SD x 10)

3.5 M3AAsTEIiIUTInaE syLasUsenly
0819

nsiAsIERUTIIuasy lnewmansazany
Frog197iwienls Tdlu cup 209 autosampler wax
AATAUALINUNITIATIEYETUINTEIU YA peak
height 71 record lelumuBainmasmylusnesns d
nMTATIERIUSINaUsen Tidiunaisazaiesiegig
fwTeuldandreiu aday 25 faddns Tdlu reaction
vessel WAEIATIEMTUALINUNITIATIRANTUINTFIU
111 peak height #i record l@lumuSunausen Tu
PLIEN

4. n1sasziuTunaasiykazusentu
fnegslngltnaiia Inductively Coupled Plasma -
Mass Spectrometry (ICP-MS) WawFeufisuna

Wdegnsayulngde 9rindes ATUN M wazth
fu suiieafufudlumsmaassiluinsevidny ICP-MS
(Agilent Technologies, 7700 x ICP-MS instrument, UK)
AU IyLarUsen fifluansazaneiogns
Tunhsulunsusensu (ng/g)

wan1sANu
1. n1sUSumrdaniasiiiunzauvasaaiasfionas
WhATnh
1.1 AFmsufumaniisiivunzauvasadas
GFAAS dwSun1siiasneiansny (As)
dlousue PMT voltage # 1000 V, slit width

#i 1.3 nm way lamp current 71 12 mA wuinlddayanes
in (line profile) flauums § maximum absorption
71 163.7 nm wagA intensity 1Nnflan (~110) fagudi 3
Jadenlanneiflunismaaesioun

Wavelength 1937
W.L. Set Method : Auto
PMT Voltage : 1000
Slit Width : 1.30
Lamp Current ) 12.0
Cuvette : Tube A
Injection Yolume : 20
Temp. Control : Optical
Time Constant : 0.10

nm Int.

v

nm

50 |

I I I
s 1822 1937 1962

Wavelengthnm)

3UM 3 M139AReIUTUAIAIEN1IEY00ATEY GFAAS dwsullasgiansvy
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1.2 A3nsuiumaniieiinansauvaanias
CVAAS dm5un1saiasizsiusen (Hg)

dlousur PMT voltage 7 550 V, slit width
7 1.3 nm uaz lamp current 7 6.0 mA wuinlddyae

in (line profile) Miauu1as I maximum absorption
1 193.7 nm uag intensity 1n¥ign (~105) fsgui 4
Jadonldanizilunisnaas s

Wavelength : 2537 om
W.L. Set Method s Auto
PMT Voltage : S50 v
Stit Width 3 1.30 nm
Lamp Current H 6.0 mA
Atomizer Q. Cell
Flame : None
Fuel Flow : 0.0 Umin
Oxidant Pressure : (160 ) kPa
Flow | ) Umin
Burner Height [ 150) mm
Time Constant 1.00 s
Measurement Time 100 s
Delay Time H 0 8

Int,

100

50_

| I I
222 2837 2552

JUN 4 nseaesdusamantizveaazas CVAAS dwmsulinsieiusen

2. HANINAFBUAINYNABIVBIITIATIY (Method
Validation)

2.1 wansnedauaNuludunsauazdaces
A1531A129 (Linearity and Range)

31NN15USUU ISR IEvia YA 1875
GFAAS wagUSuUTisNslas e saneie s CVAAS win
VaABUANLYNFDINe T TiA e IeNafamsedl 1 wudn
fiarududunsinaontawesmsiinsginanududy
YosAIVYLaYUTEN AB 2.5 - 75 wag 0.25 - 5.0 lulasnsu
feans (ppb) lneflrdudssandanduius (correlation
coefficient, r) WU 0.9989 waz 0.9987 AIWAGU
FepnduuszAvSanduiusueanisiinssiaisunsgu

ansvyuarUsentuoglunasivionsuld o wnni
0.995 wuhenduusravsanduiusuesnsiemesianmy
AniiBAn (0.9972) drusenilandulsyavsanduiug
Tnd1ABaiuIBiAy (0.9988) WlalFeufisunisiinsie
Usenilusudgsduilfuiniaslaadimesausned
9813418999751 ALAL LIS TiTTeveaNITIATIEY
Usenwindu 25 - 125 ppb %Lﬁu’iﬁﬁﬁﬂﬁuﬂﬁqﬁuﬁ
alddmsuinusenludisanududutons) 1aanan ua
fgasfiuaund wanedn suTuUssduastalaldide
fusenludregesaudutdugenin 5 ppb Fadugo
ERDENP LRGN
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As standard

0.2

0.15

0.1

y = 0.0025x + 0.0002
R? = 0.99887

0.05

0 20 40 60 80

Hg standard

0.1

0.08

0.06

0.04

0.02 y = 0.0166x + 0.0016

R?=0.9987

0 1 2 3 4 5 6

JUT 5 naanudimiusannsmeageuadudunsiwasdi (range) vasnsliasieiansvyiazUsen

2.2 NaN1INAEUAINNMNUY (Accuracy)

NMINAFBUANNUINYEITIAT RS U TTIY
finantutiu 10 ppb, 30 ppb waz 50 ppb FanToUAAY
mmmgmﬁﬁmummmsmﬁ 3 ppm (ug/9) Fana
Wutugavgvesasazanefieg1iniu 40 ppb wuin
AadeSenaruain1sAundy (mean percent recovery,
%recovery) Ua4a151Y 3 36U agluyae 85.29 - 111.70
fienadesminiu 93.20 way Adevazverndouuy
UINTFIUAUINS (% Relative Standard Deviation, %RSD)
Wit 9.06 dauusendinnududu 1.0 ppb, 1.5 ppb
LAy 2.5 ppb GsAsEUAGUANNATTIUTITIMUAYDIUTOY
71 0.5 Tadn3useAlaniu (ppm) Fsmuidudugarheves

ansavanefegeaziiu 2 ppb ldAade % recovery
yosUson 3 sefuoglutie 83.94 - 106.02 flAadesy
Winffu 93.1 wag %RSD Wiy 7.29 naA LR oA YRS
nsfunduvesTinsigiasuyuarysenagluinmuel
gousuldl Aoeglurae 80 - 110 Adosazvesddoauy
wnsgruduinsvesuseneglunasisauiuld Ao
liinnnd 11 wifesazvesrndoauusnnsgiuduivg
mmmﬁugﬁ?umm’j’l 7' fadagdunamuiinisnageu
A¥ovarveansAunduresasvyiianuitudulony
Aoudnaunis IneA¥esazvosrndeuusnsg nduivg
(%RSD) Lagaqaﬁmwmﬁwﬁu 10 ppb
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AT 1 WANTVAFBUAINYNABIVDLTITIATIZY (Method Validation)

Method Validation

#1351y (As)

Usan (Hg)

1. Linearity and Range

Equation y = 0.0025x + 0.0002 y = 0.0166x + 0.0016
Correlation coefficient (r) 0.9989 0.9987
Range 2.5-75 ppb 0.25 - 5.0 ppb
2. Accuracy
% Recovery 93.20 % 93.10 %
% RSD 9.06 % 7.29 %
3. Precision
3.1 Repeatability
% Recovery 93.52 % 87.95 %
% RSD 6.92 % 9.73 %
3.2 Intermediate precision
% Recovery 88.93 % 86.31 %
% RSD 8.18 % 10.76 %
4. Limit of detection (LOD) 0.978 ppb 0.068 ppb
5. Limit of quantitation (LOQ) 3.259 ppb 0.228 ppb

2.3 NaNINARBUANALTBY (Precision)

NMIMAAUANNLTBI8alE Ldvinmaaey
fienudhtuiiianasguiidirusesusiazs fio ansny
7 20 ppb wazUsendl 1.5 ppb Ar¥erazvsinIsAUNSy
(% recovery) vasansviyaglutng 86.92 - 104.57 friade
iU 93.52 uay ArfesazvesAdsauuiaTy
duinS (%RSD) winiu 6.92 dwsuusenlianfosazaes
NAUNEU (%recovery) ae/luyae 82.33 - 97.99 firade
Ty 87.95 uagerforazvesAdonuLInTEI

o v &

FuinS (%RSD) Wiy 9.73 nadindsevazveinis
AuNduTeINTIATIwiasrYLarUseneglunusiuausy
161 Floagluzas 80 - 110 A3srazvasridoauuinasgu
duinsvesansnyuazysennegluinasiseniuld fe
laiu1nna 7 way 11 auddv
NNANIINAFDUAMNLTBIINTNTIAT 12
2 AUYBITIATIEIANIVY NUTIANTeLaYYRINTT AUNU
(% recovery) ¥edagluyg 78.27 - 104.57 Aadedosay
YBINTAUNGU WU 88.93 uawAFovazvasrndeauy
WINTFINENTNS (%RSD) Wiy 8.18 dmSun1siasient

U599 WUINAITDUAZIDINTITAUNGU (% recovery)

ogluting 69.07 - 99.60 AadsTosazyeInIsAUNEY
Wity 86.31 uazenfesazvosrndeuumnsguduing
(%RSD) Wity 10.76 naALadsosazUoINITALUNAUTES
nsinsgvasukazUsevegluinaeivensuld Feey
Tur29 80 - 110 wazArfevazvesddouULINATEIY
duimsvosusenduaglunasisensuld dotesndt 11
wisndesazvasAndoauusnnagudiivsvesen sy
Lieglunaeisensuld Aeunnni 7

2.4 HANIINATIUNIVAINNAVDINITATIANY
(Limit of detection, LOD) Andnnnvain1sinusuiu
(Limit of quantitation, LOQ)

INNITNAABUNITNAFRUNMTATNNAVBINIT
@539MU (Limit of detection, LOD) wasdna1naAve9nIs

@

AUSuU (Limit of quantitation, LOQ) wu31 ﬁ’]‘iWéﬁﬂ"l

[

3
YPA1ANUIN1IRIANY (LOD) Wiy 0.978 ppb uaz

o o o

YndfinveansInUsuna (LOQ) winfiu 3.259 ppb deiBou
WiguTn911inYen150 519Ny (LOD) MIIATIEENTVLSEY
W GRAAS TUsuusstuifunuitevesanid uazans”
1nendninveIn1snsIany (LOD) ansviuvitiiu 2.5 ppb
wuiisTUsuURsTuiliaasfnvesnsnsrany (LOD)
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Andn wansdtaunsadaansvyliuiaden laandn
diulsenilAn¥ndnnnveen13nsIany (LOD) Ay
0.068 ppb uazdadrinuenIsinUTuin (LOQ) LWinAuy
0.228 ppb WiaFeuiieudadiiavesnisnsaany (LOD)
MAsIEUToNAEIE CVUAAS Tiufulsstuiifuiaies
1AAALNESILLILABT0E1418TY 1598 wazeIyNs'
fififasrinvasnisnsrany (LOD) Usenwiniu 2.4 ppb
wuin3EfusuUstudannsatnusendsinutiony 16A
nuAY

2.5 HaNITIATIINIUTIIUA SIYLAZ YN
Tudiragnauazn1sUsauLiisunaaINnIsIATILwR

ICP-MS

NM3IATIFeE19R 83T IUTUUTIUEY wa
Usingimudinauansnyludiegn@anindu 12573 +
8.31 wilunsumensy (ng/g) uslinuusuaasnylu
Frog1ertunuin thauuardndes waswuUsinasen
TusegeaTumuiuvngy 2,565,069.46 + 52,173.31
ne/s witldnuUSinaUsenlushednads thnnuazdndos
Lﬁ'a‘vhmﬁm3?sv‘?mﬂ%mmmimuazﬂiaﬂuéfna&J"m
Werumewaia ICP-MS naus1ngInulsunuansmy
Tuseg19Tavindu 111.56 + 17.04 ng/g 91N&04 WU
85.88 + 19.69 ng/g luinuuSuasansvyludiegensum
wihuazian wasUSnasevilushegnarsumminwiiy
2,745,379.37 + 40,997.36 ng/g walinuuTunaansvyly
Frogratay $1ndesuasds famsed 2

M13199 2 WiguieunansiagviansiguazUsenlusiegialagldismsiiaunduiunsinsieaie ICP-MS

a I's
NAN1TAATIENETUY (ng/g)

NaN15AATIZRUTON (Ng/g)

10814
WinuTuls ICP-MS WinuTuls ICP-MS
ASUMVTN 0.0 0.0 2,565,069.46 + 52,173.31 2,745,379.37 + 40,997.36
Nart 0.0 0.0 0.0 0.0
41INAD4 0.0 85.88 + 19.69 0.0 0.0
OR 125.73 + 8.31 111.56 + 17.04 0.0 0.0
3718Ni

\el3ouifisunanisiinsgsiansnysaeisi
W dudafunadinsziaaeds ICP-MS wuinans
Ansziluieg1alslinagennassiulazlalndlAseiu
LLazhiwumimﬂuﬁaashnﬁ’n?i'uLLawﬁwwﬁwmﬁauﬁu
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Abstract

Development and Validation of Analytical Methods for Arsenic and Mercury Determination by Atomic
Absorption Spectrophotometry

Chalerm Jansom, Vanida Jansom

Research Administrative Office, Faculty of Medicine, Thammasat University

Introduction:  Arsenic (As) and mercury (Hg) are contaminants in soil and water. Crops in or close to contaminated
sites can uptake and accumulate these metals and then exert potential risk to humans. This
research aimed to develop and validate the analytical methods for As and Hg.

Methods: The As was determined by graphite furnace atomic absorption spectrophotometry
(GFAAS), and Hg was determined by an in-house developed cold vapor atomic absorption
spectrophotometry (CVAAS) method. The bottled water, rice, ginger and whitening cream
as samples were prepared by wet digestion. Validation was performed according to the
International Committee on Harmonization (ICH) Guidelines.

Results: The proposed method permitted the determination of As and Hg in the ranges of 2.5 - 75
micrograms per liter and 0.25 - 5.0 micrograms per liter, respectively, with correlation coefficients
greater than 0.995. The limits of detection (LOD) were found to be 0.978 micrograms per liter
and 0.068 micrograms per liter for As and Hg, respectively, while the limits of quantitation
(LOQ) were found to be 3.26 micrograms per liter and 0.23 micrograms per liter for As and
Hg, respectively. Mean percentage recoveries were in the range of 80 - 110 while percentage
relative standard deviations (%RSD) were slightly more than 7 for As and less than 11 for Hg.
The Hg results of all samples were consistent with analysis by an inductively coupled plasma
mass spectrometer (ICP-MS).

Conclusion: The As method was not suitable for trace amounts of As in samples (less than 20 micrograms
per liter) and need more development. The Hg method was successfully applied to the study

of Hg contamination in food, herbal medicines and cosmetics.

Keywords: Arsenic, Mercury, Atomic absorption spectrometer




