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Thermo Scientific iICAP-Q ICP-MS
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BAEER
m By fIRE > @ 7
FHEF 145 s
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BiEFHEWA1E
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e iTi R LY R
THlt B 2 G Wi EF o A s WARRF 2 F
FERFT R KRR kY ARG
HiEAT KA LEEY B BB AHERE > 7
N EY T LTy

a #i_;}ﬂ%{é % ?{ﬁ%gﬁ&-‘fﬁ’_ﬁil\ MR
,@%wngBW@ g6 HE R &
ERFRA RGBS K EHREEE ML %
ok ? A s F AR A %] 2.0.005 1¢0.03 ppm
v B Jogn g R E A2 S 205 ol ppm o 4 fr g
g RS A W ] 2 ppm o 4 fodk g R
> %) 23 45 ppm o F]t A& & f1* Thermo Scientific
iCAP-Q ICP-MS » & f73xii-k? A~ E & B4
4~ B S g 42 R £
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VAR SR ST LR B N 1€~ SN - SR SN A LA
AR Z 4T E T J‘I;xﬁxptiplssow, /,,\
i S KED > FH# &7 3 CI'#® ﬂ}J %;1275
%—‘“’AI‘”CI?{'”AS 1+ ;J%_i kT ’_}’

BAR T - w*»ﬁw
E**‘F"* P RE SRR AR - o

—a
By

- REFER T
Parameter Value
Instrument Thermo iCAP-Q
Forward power 1550 W
Mode KED
Cone type Ni
Injector Quartz 2.5 mm ID
Spray chamber Quartz
Nebulizer Quartz
Nebulizer gas flow (L/min) 1.02
Spray chamber temperature (°C) 2.7
He cell gas flow (ml/min) 4.2

L8
B R 2 e end Bk R &1 1% HNOs#F

2100 2 10 + 4% > ¥ *t % SRM 1643e (Trace
Elements in Water) k % 5§ 2% = £ > F 1 1%

HNOaﬁ‘ﬁlOf P TR EE R E A ]
ppb Y4=Tb £ 5 p 1502 &

B SRR

o

1. & & smais
j\—'ﬁlggup\_:. 8458 (KED) A 45 i -k v
R ERERFFRFZ0°01°051~2
pb’ TR RREARREY <7099 £ 3
4R o doBl- o

&
~5
4

[#oGloneo s @

BASTT TECd

©  “Ni 5 :
fw 5
Tw :
< -
2% :
H
g :
20
103 FARUPNT SUTT A :
0 5 H H : ° 1
o 1 2 3 4 5 6 o 1 2 3 4 5 6
Concentration [ppb)] Concentration [ppb)
1) =b*x+a )=b*x+a
Parameter Value Confidence Delta at 90 SHEx Rel SWEx (% Parameter Valve Confidence Delta at 90 SHEx Rel SHEm [%
b 15,099.197 +-25776 17.902 0119 b 8,346,836 +-46.713 32444 0.389
a 492439 +-0.000 0.000 0.000 a 188.144 +-0.000 0.000 0.000
R 1.000 R 1.000
BEC 0.033 ppb BEC 0.023 ppb
IDLLOD) 0.004 ppb IDLALOD) 0.002 ppb
SOy : 530047 ; ;
120 T4 : : :
: 0t
& 100 & : : ;.
HY R S o s
I 80 : Taodi i S
fe et .
i Al ' |
40 : < 1035 i .
» iy : :
0 H H 0 H :
0 1 2 3 4 5 6 o 1 2 4 5 6
Concentration [ppb] Concentration [ppb]
109 =bex+a 1) =b*x+a
Parameter Value Confidence Delta at 90 SHEx Rel SHEx (% Parameter Value Confidence Delta at 90 SHEr Rel SWEx (%
b 23407044 +-75.374 52.350 0224 b 6,277054 +-51.338 35657 0568
a 328576 +-0.000 0.000 0.000 a 31378 +-0.000 0.000 0.000
R 1.000 R 1.000
BEC 0014 ppb BEC 0.050 ppb
IDL(LOD) 0.002 ppb IDL(LOD) 0.012 ppb
‘2 - - T

6
Concentration [ppb] Concentration [ppb]
f(x)=b*x+a 1) =b*x+a
Porameter Value | ConfidenceDeltnat90 |  SyErw  |RelSMEm(% | | Perometer Vel  ConfidenceDeltaat90 | stiEr | Rel SHEm (%
bl 2086231 +-18.793 13053 0626 b 23562126 +19027 54888 0233
@ 1429 +-0.000 0000 0000 a 8571 +0.000 0000 0000
R 1000 R 1000
BEC 0001 ppb BEC 0000 ppb
IDLLOD) | 0.002ppb IDLQLOD) |  0.000 ppb

01 08pR
120 600 :
100 T+ 500

Intensity [cps] (10%3)
8
isity [cps] (10°3)

Bl- ~ & £ 5RH

o i §
%0 i i 200 3
20 S s 100 . L
[ i H ° H :
0 1 2 3 4 5 6 2 3 4 5 6
Concentration [ppb] Concentration [ppb]
1) =b*x+a 1()=b*x+a
Parameter Valve Confidence Deltaat90 = SiEw  Rel SWEm[% | | Parameter Value Confidence Deltaat90 St Rel SWEx [%
b 27,206018 +-45625 31688 0.116 b 135793651 +-279077 193830 0143
a 253.146 +-0.000 0000 0000 a 608.729 +-0.000 0.000 0000
R 1.000 R 1.000
BEC 0009 ppb BEC 0.004 ppb
IDL(LOD) 0003 ppb IDL(LOD) 0.000 ppb




2. P&

N ik B RHE(IDL) Y 4
0.001~0. 012 ppb" F” s R i?‘l?ﬁ"lﬁj %0.01~1.2
ppb7 s LR B PHE LI > &y 18R] Flsub
ppb ¥ 3 "i«%ﬁx‘m’fi 2o E%ded - o

22N RARREBE S ZURRIE

Element IDL (ppb) MDL (ppb)
52Cr 0.004 0.04
60Ni 0.002 0.02
63Cu 0.002 0.20
64Zn 0.012 1.20
75As 0.002 0.02
114Cd <0.001 <0.01
202Hg 0.003 0.03
208Pb <0.001 <0.01
ke FERR
R AR S ,T/;kfi’Cuﬂfan/g‘
58 9 502ppm > FFIHREEA S 53405 ppm
Ni g £ %oow~0mmpmn,g¢+ﬂ$ﬁ1
pm > H s %% (Cr> As > Cd > HgfrPb) 7 € 5 1%
8 s B#eppb 0 T L E Y ARk R

(-2
o & RILPIFERPDAPH A R F A1) iE ] 3
5% > RS G AEDE {IE o oke o

£ Z ok ’fir-r'/k}i

soment SO ST Ko
52Cr 0.001 0.002 2
60Ni 0.024 0.015 1
63Cu 0.214 0.206 3
64Zn 0.208 0.194 5
75As 0.002 0.002 0.5
114Cd N.D N.D 0.03
202Hg 0.002 0.001 0.005
208Pb 0.002 0.003 1

Low ik R R

S
52Cr 0.148 0.149 1.2
60Ni 2.370 2.371 0.1
* 63Cu 2.115 2.173 Boll
* 64Zn 2.056 2.114 2.8
75As 0.154 0.155 0.7
114Cd 0.012 0.013 4.0
202Hg 0.166 0.158 4.7
208Pb 0.183 0.176 3.8

*Cu, Zn #1005 » His ~ % R0

448 Bk 4o w o 2 SRM 1643e% 7 i
it\» Ed :—,; %I/ll‘- 7J\ ’]‘% F'F”//] 4e ] ppb(Cr ~Ni> As»
Cd ~ Hg#ePb) 1 2 2 ppb(Cufrzn) ¥ fc & chip| 2 i

’%ﬁi%wﬁﬁ 590~110%2 fF « %%%
SRM 1643¢ ¢ pliEaingie » &% %p T 2R E
L_p:upf'_fg" "f”%%])]\ ’ %F"T LL"%'%F—‘ 4 e-, 'lH’ m/FJ
Féf_l_ B
2T R &EF A F
Sample-1 Sample-1+Spicke Recovery
Element (ppb) (ppb) (%)
52Cr 0.148 1.238 109
60Ni 2.370 3.451 108
* 63Cu 2.144 4.244 105
* 64Zn 2.085 4.221 107
75As 0.155 1.171 102
114Cd 0.013 1.068 106
202Hg 0.162 1.094 93
208Pb 0.180 1.094 91
*CufrZn #3100 % ;’]‘ Se2ppb H s & i AU
,,T “r 1 ppb

%7 ~ SRM 1643e57 P 8 22 203 8

Element Certiiircle;:lanvalue Range SR!/E]%Be
52Cr 20.04 19.32~20.76 20.50
60N 62.41 61.72~63.1 61.78
63Cu 22.76 22.45~23.07 22.51
64Zn 78.50 76.3~80.7 76.50
75As 60.45 59.73~61.17 59.17
114Cd 6.568 6.495~6.641 6.480
202Hg = = =
208Pb 19.63 19.42~19.84 19.54

&

R S A T T
g Mo W ik E R E - 1 SRM 1643e %
e ;‘;é er¥ 17 & o 41 * Thermo Scientific iCAP
QICP-MS it B3 & Hrrenm 453 -kenk 7 €
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Thermo Scientific 7000 Series 2.8 %2

) 21 1@ )= ] ¥ ## #20.3 gk 5-CRM 2003 (Trace Metals-Tai-
ICP-OES .4 B € & i Rk wan Clay-1)% **PFA;} {* g > 4 » 10 ml 2 -k ;R fe

v 1 1A 9 8 RGBS L R
Email: ericwang@joytech.com.tw g Ar s AR D 7 F 2100 mlfs b4 oo

F1 st st
It £ s g

AB B LRI Bk 3 N4 e m-gé)%
#dAse Cd’fngm*ﬁiﬁ#rﬂa 201020
~ 40 ~ 60 ~ 804100 ppb ; @ Cr ~ Cu ~ Ni » PbfrZn
g EAREAFF S 00~ 100 ~ 200 ~ 400 ~ 600
80041000 ppb » #7i8 & 5% & £ A = 310.999
P &G s Aol - 1T e

d 3t 1 ¥ g
rEFEO %b’ﬁ#%%d
,k,_:fﬁlt’* AP Y i %'in'-p

1

y A

wii T T AR

TUAs =t

"IN As 189,042 (478) (Awia) | 75| 1 D (i | €d 214,438 {457} (Axial) | (5}

o
ey ;1\\;%%
~ Xk

W YR
H 85 '\i‘_ e P
TR e f A I

E R

e R BT 1
8

I E RAARE hE ?@z ¥ foul
fe B LTRE T R ARAL o S -

° 8 85 8 8

AT A SNy L
ROk 0 ST PR 2l ¢
’ﬁﬁMﬁ&ﬁ%ﬁ&é%w~’4y+@m

4%

uaww5n\¢@

m{« NRELNEER. 3

pal
SRR
R

F 17120 Bk % FIR - F 308 0 6 424545000 —-iC .
*2%’cﬂ§m#ﬁ?m¢%ﬁﬁ£%§% o =
aﬁﬁwp\g;/k Bt A LB ¥H > P :
7t R " —‘:13[2,'; —'5 F‘ kalﬁr;{ %ﬂ S ERE: 3 ,/3_%1 §j" HH:EI : : :HglM.S;SO(ASZ):(AinIH@ TR . . . Cr267,716(126):(AxiaD|@
Ty /P ’fi" _‘% oy f—r = rfﬂf_‘% B e i - Yo L H,, . Cl’ IS S SRt
f?}@iﬁﬂg" /? miw% l“l#’\%ﬁ’rgy gm giys
Wié%*f«" ﬁﬂg#ngﬁﬁﬂfLL,&L £ A S N~ S St e
*E‘—."%Av\ ,1 l’f\?z ppm ﬁd? r’f""g— ﬁ: *-ﬂ-,v——.\g‘ 1‘?\24 ppm ° P ) & P 0 w : E) 0 ) ) 1000 C

fd‘v"fr@ m’gﬁ; L S 5 120 ppm > ﬁ_m? LR A =
2130 ppm S48 FIHEE 175 ppm ~ G eng et

19011
143 4 5] 2650 ppm « F12 & 4 117 Thermo = -
Scientific iCAP 7000 Series ICP-OES » 4 472 3= TOLEO) | 08Toeb | ELeoD] 05w
4‘ PR A %é A fg‘!(ﬁé MR AR N Y] Cu327.396 (103} (Axial) | 5[ 1 D i | Ni341.476 (99) (Axial) | £
B s Be)nz £ o : : '

RERTEF RS2

N0t 3] (10°3)

1. &R BR T

* 4 2 ¢ * Thermo Scientific iCAP 7000
Series [CP-OES~ 47 4 3 ® M & & (A ~ 45 -
ﬁs;i F S BB BT E o ?jﬁiﬁiﬁi
S1150W » 247458 AR T Bk o AP %R IRE 4

£()=b*x+a 1(x)=b*x+a

Parameter Value  Confidence Deltia  StdEm Rel. St rameter Yelve  Confidence Deltaa

ﬁicrk 4&‘&1\-" =~ — ° BEC| 2344 ppb| H BEC| 1766 378
| IDL{LOD)| 1401 Wh] H IDL(LOD) Zﬁﬂgmﬂu]
- RESEKT
0 =) Pb 220353 (453) (Axial | £57}[| W D (T3 | 2n213.856 {158) (Axial) | (7}
Parameter Value D T B S S S T T T T T
sfo Pbo e ‘1 Zne
Instrument iCAP 7000 Series o : 08 I S~ ol N
Forward power 1150 W g.m ...... IR LTI TTIT- YOO E'
LI S s i e [SUU R £°
Mode Axial - ; R ; : 2
Injector Quartz 2 mm ID : : : : : - T e T e s
Conssntration 5p0]
Spray chamber Quartz : : .
Parameter ¥ SHEr  Rel SEn [
. b
Nebulizer Quartz : |
R2 R2 |
Nebulizer gas flow (L/min) 0.5 ~ BEC| 030mph| BEC| 04% 30|
IDL{LOD) Z.ID'TWBJ IDL(LOD)! ﬂjl7pph‘
Auxiliary gas flow (L/min) 0.5

Fl- ~ &2 5H
Coolant gas flow (L/min) 12




2. W pHR

REGRHE L 29 Bt RA TR

3Rz EEBIER L RE G RHER

4¢§&W4uwﬁ;
w5tk &5 7% 4040 ppb (As ~ CdfrHg) 2 2
400 ppb (Pb ~ Cu ~ ér » NifeZn)w J 5 cip3E e

(DD’%%ﬁﬁw&W%uﬁfﬁagﬁﬁ%&; wh mE wofe S w A 4090~110%2 ¥ o B h B H

T4 Sk p&RSI(MDL) > &P AR R E L g 2 AF e PR o
FAT BN FRL TR BE S P
KRR RE R T PR AL - o For s RS R o
B L L w . Sample Sample + Spike Recovery
A2 CAABRESS BURRIEIE L EY B Element (ppb) (ppb) (%)
T 2 S B U a*”—;{gﬁqa’:sgl gf"_i R
G oRRRR TEER S &Rl As 60.97 101 100.0
IDL MDL B Pb 128.2 499 92.7
Element
b m m
(ppb) (ppm) (ppm) cd 5.32 42.8 93.7
As 1.726 0.575 24 Hg 2.58 40.9 95.8
Pb 2.197 0.732 120 Cu 366.8 764 99.3
cd 0.078 0.026 1 cr 266.0 650 96.0
Hg 0.391 0.13 2 Ni 607 999 98.0
Cu 1.401 0.467 120 Zn 936 1308 93.0
Cr 0.895 0.298 175
k=T
Ni 2.609 0.87 130 i , N -
ARBEEFHIRAFATREES e E D
Zn 0.317 0.106 650 i%‘ o ﬁ,_[_éi,x P?’ 1 f‘"f q,. q’é‘E«%'JA\ FV’,J—%T = 7 Pt—:'
P RRE o G ¥ Ao B R PR > EF A
34 LR “%’Qi%‘r*ﬁ#ﬁaiﬂfﬁ‘&%{?ﬁ%iﬂ Af Bt eh
= L AP A 4718 B Trace % 2% & o 4]* Thermo Scientific iCAP 7000 Series

IGMESTﬁ%Lﬁ&‘ﬁﬂﬁm@ AT R
Pos HAEEER AR EHERE G s L
1Y A BEERE S A E T E AT

Metals-Taiwan Clay 19 Mg £z 8 FR
EAs~Pb~Cd~Hg~Cu~Cr Ni¥ 3 & &
Confidence interval (1% B » @ Znerd ip) @ B 75
% Prediction interval % fF b > B o1 “" T ET
2, L 4F E’!’J/EJ\:?‘“-P o

# = ~ Trace Metals-Taiwan Clay-1% if| £ &2 ;338 & 4= [l
Element BB Certified Value  Confidence Interval Prediction Interval

(ppm) (ppm) (ppm) (ppm)
As 20.32 20.7 17.5-23.9 6.31-35.1
Pb 42.73 44 1 42.4-45.8 36.1-52.1
Cd 1.77 1.66 1.40-1.92 0.459-2.86
Hg 0.860 0.865 0.818-0.912 0.652-1.08
Cu 122 126 122-130 108-144
Cr 88.7 86.8 81.2-92.4 61.5-112
Ni 202 206 195-217 157-255
Zn 312 342 330-354 287-397




Thermo Scientific iICAP-Q ICP-MS RBRTBERH>

484 o

j; rryTe .

on ( Wa c

= [ —— X3 % > Themmo Scientific CAP-Q ICP-MS
T Email: ericwang@joytech.com.tw AiTEd Y T A EEBCR R E PR E

°iCAPQ’1A\#‘r’rﬁFrﬂ§=)§]é4 ~250 amu > H ¢
A T RA “(Peltler Cooler)™ i3 'J%%
P FRAEA-10~+20C2 B > Imt,';ﬁ e
%imm_)iziaﬁ‘? g A A F o 'Eﬁ;&’f—*’%@
ok AL R ﬁmi#:"ff'/p ENL o N fi;ﬁ—g/'f
R F R > v B - §H(F F )T ke
4"Ar35C1 HPAseF+ 4R 2 o e BFR T R 2R D
BRACE o AFHRRERBCK TAoL - o

-~ REFEK T

Parameter Value
Instrument Thermo iCAP-Q
FIIBLRA S AL EY ,}E m%i;?‘ , 7&;%}: Forward power 1550 W
SR E R E T 0 P TR A - EfEF ik Mode KED
g HFASD T MFBFWHEHBHEHLEG - 5 Cone type Ni
L H e L A 2 . 2 .,
L é' CEY £y l‘i’mﬁf@ ’ Ji—p %& /‘/EE' Injector Quartz 2.5 mm ID
PR A AP R ARfFT g Eb B
FlARGER > & R 2 gL F Ha m »okHh Spray chamber Quartz
NERE G ABFR - AFP B a s Nebulizer Quartz
FAEEH TSI EE EHIEEE Nebulizer gas flow (L/min) 1.02
# ¢ A TR AR H0.05 ppm ~ 45 UE R AL
0.4 ppm ~ 45" E 702 ppm o ]t & H g 1) Spray chamber temperature (°C) 2.7
=3 $:v ';'»
H-R f_gm/‘ ? Thermo Scientific iCAP-Q He cell gas flow (ml/min) 4.2

ICP-MStz B & & ¢ e £/ -

L L ﬁﬂ!%ﬁ»@f&_ﬁﬁ;? i €31k IE
B RS RZ  THRp® - 2HEAC S 2.9 % iz
¢ A TIEASRIAATR K2 B2 PR R g # $20.2 gtk &> PFAJ it 55 > 4 » 5 ml HNOs
S ER AR FT R PRz p g frlmlARSRReS o B o Ol B 2
AT TR BEPE R AT L Al e Ao S A P*%im fr o g
FARCRR M R AR~ Fa o AT FEI20ml> FAREEE AR HRI0E o 2
4 rﬁ@zo ¥ ?P%B’»@Eﬁjﬁé? I g g,]@f;,% %F;I;a N 4CI0pprthP\%ﬂ W2 o
SRR LR R R ol B R

el

WA FR R R BARE - T AR 2 HRED L

* Thermo Scientific iCAP-Q ICP-MS > g #%3¢ % 4~ o S

R L i IR -0 A& NV TN Sample ’f*(ﬂgﬂ)i EERE  mmeEn

~ E\E’T_l;:’::ﬁ‘;’)m E o
Sample-A 0.2100 20 95.2
Sample-B 0.2098 20 95.3
Sample-C 0.1969 20 101.6
Sample-D 0.1988 20 100.6
Sample-E 0.2092 20 95.6
Sample-F 0.2046 20 97.8
Sample-G 0.2040 20 98.0
Sample-H 0.2055 20 97.3
Sample-| 0.2094 20 95.5
Sample-J 0.2068 20 96.7




F oI s F5 2. 18 p4& T

%%ﬁﬂﬁ”””'%&iﬁﬁfﬂé’%%ﬁ B2 2
1. # & s WA kR o T L R E W RHEYIDL) - Bk B W RHE TR
A ¥ %KED- % et ST RIZFRE &% i i RHRY(MDL) -
/ﬁﬁéﬁf%ﬁv\’f?’ﬁi%ﬂk&%lﬂ 4 = ‘;é.i%fi’z%l,"&?%}éfﬁi?'ﬁﬁxﬂfﬁ
% :0~0025~005~01~05~1~2
’f‘-"S(Cu) ppb s ,_;,_ri,;.;y ﬁg_% %ﬁiéﬂ}ﬂ'ﬁ »éb Element IDL(DDb) MDL(PPm)
%370.999 0 £ ML doBl- o Cu 0.0007 0.0007
T 65Cu (KED) - 15:89Y (<ED) | () As 0.0004 0.0004
- 65Cu e cd 0.0001 0.0001
%1:: . i e . Hg 0.0010 0.0010
L S ' Pb 0.0002 0.0002

° ) * concontriontoptl ’ ‘ .HR&EREERR

Fw A AZFHRTAITIAY T AE LB H R
Eﬁfc}k)ﬁﬂé‘i’ﬂt‘Cugﬁﬁiﬁ ]L‘L19 35ppm7 ; H=o g
Ashz £ 5 20.06 ~0.16 ppm ; Cd: 7 £.0.003 ~ 0.09 ppm
—- v F o R E04 ppm s Hgenz £ ‘(] ,’LO 002 ppmiZ T s W)
2 F.20.05 ppm ; Pbez £ 5 £0.002 ~0.015 ppmz & » % /]
2R E0.2 ppm °

oo R ARFEESLER

Sample Cu(ppm) As (ppm) Cd(ppm) Hg (ppm) Pb (ppm)

BEC 0.002 ppb

Sample-A 2.598 0.160 0.039 0.002 0.004
T O B— Sample-B 2.385 0.122 0.074 N.D 0.007

A: I‘lﬁ +-0.000 10,000 10.000|
e Sample-C 2.241 0.101 0.029 N.D 0.015

TDL (LOD) 0.000 ppb|

I T BT Sample-D 2.851 0.071 0.088 N.D 0.006
00 fALLAE G = Sample-E 1.925 0.096 0.003 0.001 0.002
- [ R ¥ o Sample-F 3.539 0.135 0.093 0.002 0.004
g.., R SO A NN N Sample-G 2.142 0.064 0.040 0.001 0.005
b AT Sample-H 2.937 0.141 0.088 N.D 0.009
P e Sample-| 2.129 0.099 0.020 N.D 0.004
Sample-J 2.899 0.128 0.043 N.D 0.010

MG Rl %3 FH&Em j‘ﬁO 2 ppm(Cu ~ As ~ Cd22 Pb) 2 2 0.05 ppm
"1 : (Hg)w Je F eipl3f & » #75 ~ & e X % 41 2790~110%2 fF »
ief Bpom gt 225 i plg %k o
g:: %3 ﬁrr'o] MR R
Wb SR [ ..... S Sample Cu As cd Hg Pb
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Analysis of Trace Elements in Rice using
an Autodilution System Coupled with the
Thermo Scientific iCAP Q ICP-MS
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Goal

To demonstrate a simple and highly sensitive method for the trace elemental
analysis of rice by quadrupole ICP-MS with minimal sample preparation.

Analytical Challenge

Rice is the worlds second most produced grain, with a
global annual production of about 600 million tons. In
most Asian countries, rice is a staple food, with a
consumption of between 200-400 g per person per day.
For both nutritional research and food safety, the analysis
of trace elements in rice and derived products' is very
important, and there has been a growing emphasis on
quality.

Depending on geographical location and production
processes, rice may also contain trace elements that are
toxic or potentially carcinogenic (Pb, Cd, As, Se, Hg).
Consequently, a simple, reliable method for the accurate
determination of trace elements would facilitate the
assessment of the nutritional and toxicological status of
the rice.

Sample and Calibration Solution Preparation
Three locally sourced rice (natural, risotto and short grain
white rice) and a certified reference material (Rice Flour
IRMM-804), were prepared in triplicate using a
microwave digestion method. Approximately 0.5 g of
sample was acid digested using a mixture of HNO, and
H,0, in a closed vessel microwave digestion system. After
digestion, the samples were made up to volume (50 mL)
using ultra pure water. Calibration stock solutions were
prepared in 2% HNO.,.

The two standard stocks and all samples were then loaded
directly onto the autosampler. From here the prescriptive
dilution capabilities of the Elemental Scientific Inc
prepFAST autodilution system driven through the
Thermo Scientific™ Qtegra™ ISDS were used to perform
further dilutions, greatly reducing the overall sample
prearation time. Ge, Rh and Ir internal standards

(at 20 pg-kg') were added on-line at a constant flow via
the prepFAST system.

Method

A Thermo Scientific™ iCAP™ Qc ICP-MS was used to
perform all analyses. All target analytes were measured
using a single pure He, kinetic energy discrimination
(KED) collision cell mode.

Full mass range analysis in KED mode is made possible
through the use of proprietary Thermo Scientific™ QCell
flatapole technology. With the QCell the iCAP Qc ICP-MS
maintains ion transmission in He KED mode for reliable
and accurate multi-elemental analysis of all analytes, even
low mass elements such as Li and B. The automatic low
mass cut-off in the QCell provides added reliability in
KED mode by stopping unwanted by-products generated
in the cell from being subsequently detected.
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Software

The complete prepFAST and iCAP Q ICP-MS system was
controlled by the Qtegra ISDS software which allows plug-in
based control of a series of accessories as well as providing
easy to use data processing for generation of analytical reports.

In combination with Qtegra software, the ESI prepFAST is a
powerful autodilution system that automatically performs
precise and accurate online dilutions. Figure 1 shows a
sequence for a complete twelve point external calibration
(10 pg kg to 40 pg-kg') produced from two stock solutions
as defined by dilution factors entered into the Qtegra
software. The rice samples were analyzed after a prescriptive
4-fold dilution.

va Standard Y3} prepFASTDF ¥ 2

Blank 1

Blank 1

Blank 1

@ 10ppt Stock 1ppb 100
| 20ppt Stock 1ppb 50
,‘ J 50 ppt Stock 1ppb 20
- 100 ppt Stock Tppb 10
] 200 ppt Stock 1ppb 5
L 500 ppt Stock Tppb 2
A Tppb Stock 40 ppb 0
)‘] Zovb Stock 40 ppb 2
J T Stock 40 ppb g
10ppb Stock 40 ppb ]

20ppb Stock 40 ppb 2

5 40 ppb Stock 40 ppb 1

Figure 1. prepFAST generation of calibration solutions

Table 1. Results for Rice Flour IRMM-804, Risotto, Natural and Short Grain White (Milk) Rice. All concentrations are reported in pg-kg™*
unless otherwise stated. LoD — Instrumental Limit of Detection are based on the analysis of ten replicate measurements. MDL — Method
Detection Limit based on a sample weight of 0.5 g in a final volume of 50 mL plus a prescriptive 4-fold dilution (total 400 -fold dilution).

* Indicates this value is not certified.

Isotope Rice Flour IRMM-804 Risotto Rice Natural Rice Milk Rice
Certified Measured Measured Measured Measured
Li 0.04 14 247 +29 231+09 303+16 59.0+4.3
"B 0.2 78 980 +59 809 + 41 1146 + 51 1226 = 17
2Cr 0.003 1.2 955+ 31 22.7+0.6 68.7 11 242 +1.2
5Mn 0.001 0.4 34200 + 2300 35010 = 1070 8054 + 199 26296 + 1947 5178 + 121
Fe 0.01 4.8 9581 + 248 2203 £ 171 14007 + 1532 1731 £ 102
%Co 0.0003 01 171 +£1.6 16.7 0.6 241 £22 16.9+1.8
0N 0.004 1.6 248 +4.2 756+ 0.8 355+42 721 +61
5Cu 0.0007 0.29 2740 + 240 2577 +100 1636 + 3 1241 + 47 1612 + 2
%Zn 0.02 6.4 23100 = 1900 21639 + 655 9472 + 227 18950 + 1965 9205 + 207
SAs 0.004 1.6 49+4 47 +1 355 +14 158 £ 5 171+5
8Se 0.04 16 38* 36+8 50+2 48+3 41 +6
88Sr 0.0009 0.35 195+ 5.1 154 £ 4.5 535+ 18 229+53
"cd 0.0008 0.33 1610+ 70 1550 + 36 23+05 16 + 1.1 12+13
1218 0.002 0.8 23617 20.7 £ 0.09 242+20 19.7 +27
202Hg 0.003 1.2 2.24 +0.058 6.79 = 0.006 3.53+011 3.63 +0.301
208pp 0.001 0.4 420+ 70 383+13 2603 35+05 2837
Results In addition to prescriptive dilution capabilities described

Concentration results obtained for the rice flour reference
material and three additional rice samples are presented in
Table 1. All measured concentrations are within the
certified ranges for the IRMM-804 CRM, demonstrating
the accuracy of analysis, even for the low concentration
and ICP-MS challenging element, As.

Conclusion

In combination with Qtegra ISDS, the prepFAST system
provides fully automated sample handling for high
throughput analysis using the iCAP Qc ICP-MS.

www.thermoscientific.com

here, Qtegra ISDS can automatically correct for over
calibration range samples through intelligent autodilution.
The described system is therefore ideally suited for
accurate, routine, multi-elemental analysis of complex
food samples.
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