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WE A E S HAORAMETE - B REABEF B TR =N I RAA S, i S R AR 2T
MR A2 R4 5 A6 KRB R AT A L3RR, 5 GB 5009. 11—2014 (A 5 ¥ %A & T AHUAY i )
)M E S i P AR A R 3 AR R ETE B 69 AR R 9 i n] X A8 B AR o 69 RALAY A,
B AR W KR E R TE B SRRl P R ALAR R A T Ao, 4R RN 3 AP ARE R B sk F
#4948 B A B 64 R B R E Ao R AUER M K G A2 P R 4R T A0 R A R 5 %) A (0.56 0. 536) ng/mL,
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Influence of mass concentration range of standard curve on uncertainty of
determination of inorganic arsenic in krill oil by HPLC - ICP - MS
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(1. School of Science and Chemical Engineering,, Ningxia Institute of Technology , Shizuishan 753000,
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Abstract ; The determination of inorganic arsenic in krill oil was established by high performance liquid
chromatography — inductively coupled plasma mass spectrometry. The mathematical model was established
to calculate and evaluate the uncertainty of the test process system. The content of inorganic arsenic in
krill oil was determined according to GB 5009. 11—2014 Determination of total arsenic and inorganic ar-
senic in food. Inorganic arsenic content of the same sample was tested in the standard series of three con-
centration ranges, and the effect of the mass concentration of standard curve on the uncertainty of inorgan-
ic arsenic in krill oil was evaluated. The results showed that the mass concentration and uncertainty of the
same sample measured under the three standard series were (0.56 +0.536) ng/mL, (0.56 +0.115)
ng/mL and (0.55 £0.030) ng/mL respectively, and the relative expansion certainty were 191.4% ,
41.1% and 10. 9% , respectively. The research showed that as the mass concentration range of the
standard curve increased, the uncertainty evaluation results increased, and the accuracy of the measure-

ment results was lower.
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ZF A BT RE, 7 R fa 5 £ A 2 A TS B
RN S ST W IR iR e = A RN (Y e
BRI T T R AR
HER , B AR S e A AR S R LS, T AT
BRI 0 TR R G A AN E B AT
S BERE T IR B S R VT E S e B v
B 00 o 5 SR A AT S e S OO o B % DDA O
ANHfG S BE RN, RS SR A R A . H oA, X
TIOR3 R ICATL AR 2 0 R N i R O S A
b RBFSER R RO B3 — HLEREE A S R TR
Jaikk (HPLC - ICP — MS) Xt iRyl rf JE AL 5 £ 3
AT E AR 4 GB 5009. 11—2014 ¢ & i % 2 H K hx
#E B R K TJE AL B I E ) A JIF 1059, 1—
2012 ANBf o BE DY 5 20K ) BT B AR X
ST R G ML A B I A 8 AN B a2 B AT 0 R
SEV T ARSI T OB E B SR IR ], e
S T AR RO R S B I R R R . AR SCGE A F
FEAN [l b i phh 88 J B 3 %o [) — e 5 B 0 ) R
B BESEA TR ST, 0 o B A s A ofY 48 5 ot R
TR, AR/ N ARG 5 SR 04 s i, AR SR 6 I T4 3
PRGN 1 2 H bR o 2R 16 22 A HR o
1 #MRl5H%
1.1 E3aH

M (As(ID) ) FFEANER(As( V) BPRAESE
FVRW (TR BEY 2 1 000 peg/mL) s BRh, R A [
FE i 2y KA B

ToK SN AETR BN BR8N . L i &
M2 — 40 UK TCK BN 53 BT 28 G IR R DL 4l 55
Y A 2K (HLF 3500 18.2 MQ -+ em) 5 57 S,
(Ar) (21 =99.999% ) ,

Agilent7700e HLIEHE G552 IR BT1E4L , Agilent
RO A, = B O, TE IR EAE
1.2 Bk
1.2.1  FRUERZE WAL S

PRUEHIZE 250 1 Bl fE 05 1.0 mL HipR
LB NER I 1.0 mL As ( IIT) brifEfE s . 1.0
mL As( V) brUERE T 100 mL &, KA
BERZRZIE A1) (As (V) TR A s o i W o
N 10.0 ug/mL, 4350 0.5 mL 3 B2 W48
BIEL As (1) (As( V) IR AR HEM A 0.0. 025,
0.050.0.10.0.50 mL F 100 mL & &, K E
Z5% 100 mL, F 1.0 mL BAARZRE A4S HEAR I L As
(1) As( V) IR HRHEM W 1.0 mL T 100 mL %
T, KBS 100 mL, Dbz 7 22500 V25 7 1 o
YRR/ 0.2.5.5.0.10.0.50.0.100. 0 ng/mL,

PRuE £ R 51 2 Bl fE 0 %I 0. 1 mL 43 &
WEASWERIWZ R 0. 1 mL As( D) A7 iEAE £ 0. 1 mL
As( V) FrRiEf 2 W T 100 mL 25 50, insk 76 B
ERBZIE  As(T) (As (V) RS Fr it F O &=
WePESA 1000 ng/mL, 435l 0. 5 mlL 43 B I 45 T
W As (T) . As (V) 1R A Fx e 0.0. 05,
0.10.0.50 mL T 100 mL &, Fl/KE A E 100
mL, H]1.0.2.0 mL BRI HERR I As () |
As( V) IRAFRUEM W 1.0.2.0 mL F 100 mL %
B, HKEZRZ 100 mL, TR E 2 50 % W 14 5
VR BEA 4 0.0.5.1.0.5.0.10.0.20.0 ng/mL,

PRtk 250 3 Bomilid 2 : 0% 0. 1 mL 43 i
WA HERR I 0. 1 mL As () Fn EA# 75 94.0. 1 mL
As( V) FRiEfE 25 T 100 mL 25 5, sk 7 B
ERBZE  As(TD) (As (V) IR A bR 8] 5 &=
WE 4 1000 ng/mL; J 10. 0 mL FRLERZE I HERR
B 10.0 mL As( L) (As( V)RS niEHE T 100
mL 5, KB E R ZZI ), As (1) | As
( V) IRA bRl A ik B2 100 ng/mL, 4351
FH0.5 mL 3 BEWAS HER R As (1) (As( V) IR
FrAEE AW 0.0.1.0.5 mL F 100 mL 2 &, H
KAEZEZ 100 mL, F 1.0 mL BUARER N A HERR I
As(IN) As( V)IRAFRHEM W 1.0 mL F 100 mL
AR, K EZZE 100 mL, 5.0 mL 43 EE 0%
BRI As () As( V) IR AFRHEM R 2.0,
4.0 mL F 100 mL 55 i, /K& %5 %2 100 mL,
WA I 22 51 5 Y 1) Jo e R B 43 331 R 0,0.1,0. 5,
1.0.2.0.4.0 ng/mL,

1.2.2 FEA b

FRECERH 1. 000 g T 50 mL 3k} 5045,
A 0.15 mol/L AYEA K 20 mL, it Bid#g. F 90°C
fEIRMEAE TP 4RI 2.5 h, & 0.5 h #R#% 1 min, $2H
SEEE B, I ZE R, DL 8 000 r/min B0 15 min,
B3 S mL B T B0 MAIEC %8 5 mL, 4k
$£ 1 min J5, L4 8 000 r/min Z.[> 15 min, FE F)E1E
O, A AE 1 IR RIBUR VW, 28 C /M
0.45 wm F HLIE R 1 J5 #E4T HPLC — ICP — MS 4y
Bro [IBFVESS (5256,

1.2.3 HPLC - ICP - MS 437 244

HPLC : HM79433 Y [J] B 1 38 #e {0 3% 43 #r i
(250 mm x4.1 mm,10 pm) sTshAH A S 10 mmol/L
JK RN .3 mmol/L iR 41,10 mmol/L B2 — &
£9.0.2 mmol/L Z, iU £, i —#NZ% MBI IR A VA
(FHZEUKI pH 2 10) ,if8hAH B K S, IR AR
SRS A - shAE BOAFIEL 99: 1) s BEM 7=
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NEEEVEI s HERHATR 40 plL, i 1.0 mL/min,

ICP - MS: ST 1 550 W, 545 £ 1.80 V,
[0 Z5 s RAEIRIE 8.0 mm, SRAFERIAH TRA,
SRARITIH] 720 s 5 &St 15 L/min, #8030 =
AL, AR 1.0 L/min, BB 1.0 L/min,
H 0.3 r/min; K PTEEL(m/z)75(As) o
1.2.4  HRyhh JCALAR & ST

R R JC KL S S IR GB 5009. 11—2014 §%
A Q DR

:(C—C%)xVxIOM) ()
m x1 000 x1 000

Ao X IR P ICHLE i, me/kg; € R iAAE
THAGY H TCATLA R0 5 BT i Wk 5, ng/mLL; € Sl LR
25 FIH AR IR TG AL A8 I 2 BT 5 VR B, ng/mL; V ol
A E A, mLym i, g

STCHLAP & &5 T =i (As () ) L H A A
(As( V))& HEEMImA,

2 HRE5HW
2.1 FZBHIFEAAERHEZENTFE

AN EEORIEA : O Y T u(sta) ;@
TR FE T R AR VF iR 25 (MPE) s Q5% 344K
BB w,., (pre) s @ & M2 (FEHL) 251K,y (V) 5

O /N TeIE B AR E MR HET H Co BT = A2
AN R urnl(CO) o

2.1.1  FRiEYIR YA E BT
2.1.1. 1 FRUEEE A AR 2 B PP B 5

S5 0 L B N P R
VPRI

ASCID) FRERT BT A 1000 /L i
WSl B P 3% & =2, 00 As (T i
e WY ME RSB 0 w0 (P ) = o =
0.015,

ASCV) FRE UL FE 1000 pg/mL, 65
WA F324 7 R I 2% K =2, 00 As(( V)

2.0%

ﬁfﬁ/»@&ﬂ‘]ﬁfﬁ?%iﬁﬁ urcl(PC)AS(V) = 2 =

0.01,
2.1.1.2  FRRad BN AR H E B 1T A2 B 5

3 RO R Uk R AR o 2R ) R
As(T) As( V) s 5 TR 328 5 s e T ol 77 e, o6 FH
Y 3 e EL T S B o VA RIS, A R 3l R S R
TEAE RS . 45218 TG 196—2006 ¢ i 13 35 -
R BURE ) LR, Y0 M VL I B R FL 25, 4 BB = Al o
i R, k=6, B MG As 55 A XA B 2 4 i, UL
F1~%3,

x1 THEIREMEZRY 1 RHEEKESIENAHEE

Yong e B AR L2/ mL FREANHf & B I E AR/ mLL AHXTFR TEA 7 B
1.0 mL SFRZRIEAE A 9% +0.007 0.002 9 1.0 U =2.9%x107°
1.0 mL BAFREEILAE A 21 +0.007 0.002 9 1.0 U,=2.9x10"°
100 mL FAFRLZE A 2 +0.10 0.040 8 100.0 U,=4.1x10"*
0.5 mL /M EEIRAE A %% +0.005 0.002 0 0.025 U, =8.0x107"
100 mL BkRZE A 2% +0.10 0.040 8 100.0 Us=4.1x10""
0.5 mL ¥ BEIRAS A 9% +0.005 0.002 0 0.0350 U, =4.0x107?
100 mL HiFRZE A 9% £0.10 0.040 8 100.0 U,=4.1x10""*
0.5 mL JMEEWRAE A 2% +0.005 0.002 0 0.10 Ug=2.0x107°
100 mL BFRZE A 4% +0.10 0.040 8 100.0 Uy=4.1x10"*
0.5 mL 4y BEIRAS A 9% +0.005 0.002 0 0.50 U,=4.0x10"°
100 mL HiFRZE A 9% £0.10 0.040 8 100.0 U, =4.1x10"*
1.0 mL BRARZIKAE A 9% +0.007 0.002 9 1.0 U,=2.9x10""
100 mL FFRZE A 9% +0.10 0.040 8 100.0 U,=4.1x10"*
Fx2 ZHMIRAMZRY 2 EHEERESIENIHEE
Yo A TR A2/ mlL FREASHH & B I e AR/ mLL AHXTHREAS B 2
0.1 mL /M EEWRAE A %% +0.002 0.000 8 0.1 U =8.0x107°
0.1 mL 4FEEIRAS A 9% +0.002 0.000 8 0.1 U,=8.0x10"°
100 mL BFRZE A 9% +0.10 0.040 8 100.0 U,=4.1x10"*
0.5 mL 4} BEWLAS A 2% +0.005 0.002 0 0.05 U,=4.0x10""
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R 2
YA R A2/ mlL FREANB A2 B B B AT/ mL AHXS AR AEA B 2
100 mL HpRZE A 9% +0.10 0.040 8 100.0 Us=4.1x10"*
0.5 mL 4FBEIRAS A 9% +0. 005 0.002 0 0.10 Ug=2.0x107°
100 mL FFRZE A 9% £0.10 0.040 8 100.0 U,=4.1x10"*
0.5 mL 4} BEIRAS A 9% +0.005 0.002 0 0.50 Uy =4.0x107°
100 mL HibRel A % £0.10 0.040 8 100.0 U,=4.1x10"*
1.0 mL BRAREZGIRAE A % +0.007 0.002 9 1.0 Uy=2.9%x10""
100 mL FAFRLZE A 2 +0.10 0.040 8 100.0 U, =4.1x10""
2.0 mL FFREIRE A 9 +0.010 0.004 1 2.0 U,=2.0x10"
100 mL FAFRLZE A 2 +0.10 0.040 8 100.0 U,=4.1x10""
x3 ZHMIRERZRY 3 EHEERAESIENTIHEE
g A R 2%/ mlL B UEAS 2 BE RO E AR B/ mL AT A B 2 B
0.1 mL AFBEMG45 A 9% +0.002 0.000 8 0.1 U =8.0x10"°
0.1 mL 4FBEIRAS A 9% +0.002 0.000 8 0.1 U,=8.0x10"°
100 mL HFRek A 9% +0.10 0.040 8 100.0 U, =4.1x10"*
10.0 mL YFRLE R4 A 2 +0.020 0.008 2 10.0 U, =8.2x107"*
100 mL BAFRZR A 2% +0.10 0.040 8 100.0 U, =4.1x10"*
0.5 mL ¥ BEIRAS A 9% +0.005 0.002 0 0.1 Ug=2.0x107°
100 mL BAFRZR A 2% +0.10 0.040 8 100.0 U,=4.1x10""*
0.5 mL 4} BEIRAS A 9% +0.005 0.002 0 0.5 Uy =4.0x107°
100 mL BkRZR A 2% +0.10 0.040 8 100.0 Uy=4.1x10""*
1.0 mL BRFRERIL A A % +0.025 0.010 2 1.0 Uy=5.1x10"
100 mL BFRZE A 9% +0.10 0.040 8 100.0 U, =4.1x10""
5.0 mL 4> EEMEAS A 2% +0.025 0.010 2 4.0 U,=2.6x10"
100 mL FpRZE A 9% +0.10 0.040 8 100.0 U,=4.1x10""

H R 1 TP & AR R AN E B 1, (C)) -

u (€)= U + UG+ U+ Ui+ Uz + Up + Us + Uy + Uy + Upy + U3, + U, + Uy, =0.091 9

2% 2 TP A B AR R AN E B w,, (C) -

Uy (C) = /U + U+ Us + U + Uz + Uy + Uz + Uy + Uy + Usy + U, + Us, + Ury =0.046 4

22 3 T G U AR AR AT B w,, (C5) -

Uy (C) = /U + U+ U + U + Uz + Up + Uz + Uy + Uy + Usy + U, + U, + Uy, =0.024 0

X S R A W AR TR S e AR SE g0 e MERRRE AR SR AR E B AT, JiREARR
20 C Y R AT, A SR ATSWOR B 58 20 “CH, 25 i R X AR AR 52
2.1.1.3  ARUEM T A AN E

u, (sta) = «/[u.-el(Pc> As(II) 1%+ [urel(PC)As(V) 12+ [urel(cl)]z =0.093 7

uz(Sta) = «/[ ure](PC> As(TI) ]2 + [ure](PC> As( V) ]2 + [ure](c2) ]2 =0.049 8

uy(sta) = \/I:ure](P(]>r\s(]]1) ]2 +lu,(Pe) As(V) ]2 +Lu,(Cy) ]2 =0.030 0

2. 1.2 RS A AR X AN E BT S HFEHN 0.1 mg, 4 JIG 1036—2008 ( Hy T K VK
2.1.2.1 WUkt SERLFE) , KV BMERI AL - 0. 01 ~50 g Frig i [

HRERT AR AE & e A IR )G 581X (I MPE 4 0. 5e(e =1.0 mg) , PRRFREL I 2E(H (22
AIRE REAILIORE o BORE A= [ ANER 22 B 2 AN ) AR, KOFZE MPE W5 2 558 2 i
2.1.2.2 FHE ZERE IR RO MPE 77 H: AN B 2 B2 R u,,

SRS il BRI O 1. 000 g, BRI RPN (), BREHINAHERE u(m) = (42 x0.000 5)/
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V3 =0.000 408, u,,(m) =u(m)/m =0.000 408/
1.0 =0.000 408,
2.1.2.3  ERMBS A AN E B

S 50 mL 78 U AE 45,50 mL FLARZEZE
AR 2ZE N 0. 05 mL, e & =M 501, B4
RE A A E JE w0 (V) A u, (V) =0.05/
(50,/6) =0.000 41,
2.1.2.4  HEELT A AR P AR AN o

FH TR 0T [l —HR A it v A JC AL B i A T
FE DU it ) A 2l A AR B AN B o FE AR D

tt (pre) = o/[u,y (m) 1 + [, (V)] =0.000 58
2.1.3 BT VR R AN

St AR R 6 AN [R5 R B A R A T AL
TR B AR IR, FH o B8O A (3 — R 5 S5 B
TR BEE A TIAE 3 AR BN AH N B Fb 8 IR (85
SREE(Cps)/NARSREE) o R /N 3L G 1T
PRUEMZEARHE, DL IR Ak bs, BT W B (C) A
ARG RIAMETT R (v = aC + b) RAHK R L (r) , WL
*4~3%9,

F4 RERZRS 1 BDZFEME As(ID) iRk
BRRERE - b RER

C/(ng/mL) IR, IR, IR,
2.5 49 204 50 150 56 552
5.0 90 243 77 881 94 883
10.0 176 584 189 718 174 626
50.0 888 591 888 822 869 222
100.0 1 730 569 1712 258 1 705 498

Ty =17 141C +9 425.1, r=0.999 99,
RS NEHMEZRI 1 RDIREUSE As( V) iR
BRRERE - LLRER

C/(ng/mL) IR, IR, IR,
2.5 63 755 61 251 66 866
5.0 90 023 99 771 119 420
10.0 171 180 183 764 178 515
50.0 925 088 922 866 905 260
100.0 1 777 868 1743 465 1 747 957

.y =17 488C +17 571,r=0.999 7,

ARSI XA A IR AT T 10 R I A, i
As(ID) (As( V) BZETT 53 3| sRAS-F- 44 o ik J4
Cy(m = 0.00 ng/mL,C,, v, = 0.56 ng/mL; C, "/
AT E B A3 (2) TR

5 C,-C)>
u(CO) =(g)\/11)+’11+() (2)

N

ce

2w (Co) R AN 45 2R 7 A2 B8 AN 2 5 5
s(y) JHEARGL 22 MOPRUE S 5 b b v it 26 1) 8 5 n
SRR U I R, EAR D 15 5p S €y RO

VB, AR 105 C,y S RE S b TR 300 532 J vk
FE ng/mL; C Sk RE it h 6 AL B 30 57 149 000 232 R 2 e
B ng/mlLgs, SRy 5 R b vk FEE % 2 1 Jy

HAZ(2) TR Cy HBREAEERE A u(C ) =
0.368 ng/mL,u(C,, y,) = 0.533 ng/mL, FRIfEHHE
He 3Bk 22 (R 24 A 2 (3) T

_ﬁl[yj_<a+bcj)]2
s = [F (3)

iﬁqj :y_,- )J‘j tt%o
M sy om () = 12362.580,s,, v, (y) = 18 476. 178,
PRV T2 B R R A (4) TR

(4)
P € e Bk sn S E AL n = 10,
W) Cy.qy =33.5 ng/mL,C,y, =33.5 ng/mL, 5

HEA ST R T TR 22 1 5 R (s, ) #8825 ) T
5= 3(6,-0) (5)
W s, sy =7 020, 5, 0(yy =7 020, Hpife il £k

7oA RS AN B4R A X (6) TR
u( Co)
C,) = 6
u’rel( O) CO ( >
BIIJ U ( CAS(]]I) ) =0. 00, Uyl (CAS(V> ) =0. 952,
u“rcl(Cl ) = «/[ uml<CAs(lll) ) ]2 + [um(CAs(V) ) ]2 =
0.952,
Fo6 REHZRY 2 F/NIFREMUE As( D) i
BRRERE -LEER

C/(ng/mL) IR, IR, IR,
0.5 9 840 10 030 11 310
1.0 18 049 15 576 18 977
5.0 88 292 94 859 87 313
10.0 177 718 177 764 173 844
20.0 346 114 342 452 341 099

FE:y =17 116C +2 600.2,r=0.999 9,
RT EHMKRT 2 RADTREME As(V) R
BRRERE - LRER

C/(ng/mL) IR, IR, IR,
0.5 12 751 12 250 13 373
1.0 18 005 19 954 23 884
5.0 85 590 91 882 89 258
10.0 185 018 184 573 181 052
20.0 355 574 348 693 349 591

iy =17 458C +3 987.1,r=0.999 7,
ARSCRHE A RCHEAT T 10 YRE I, As
(D) \As (V) BYZENET5 F2E 30 R AT 2 o f vk S5
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Cum =0.00 ng/mL,C,  y, = 0.56 ng/mL; /AR
(2) 18 €y MIFREARTHEEE R :u(Co ) = 0.099
ng/mL;u(C As(w) = 0.112 ng/mlL,

F AN (3 ) T A o 1 VR LG 36 1) 5% 2% 14 s o
ﬁzsmm(y) = 3 072. 108,3AS<V)(y) = 3717.693,

A (4) H bR T R EE . C ) =
7.3 ng/mL,C,. .y, =7.3 ng/mL,

PR (S ) T o V4 T R 9 38 % 2% £ - 7
Fl:s,, sy = 25985, ayv) = 259.8,

A (6) B E u, (Coyy) = 0. 00,
4,y (Cryy) =0.200,

Wt (€)= 3/ Tty (Couy) 1+ Lta (G )T =
0.200,

R8 MRAEHMKRT3IR/NTFREMUE As( D) trk
BRRERE -LEER

C/(ng/mL) IR, IR, IR,
0.1 1 968 2 006 2 262
0.5 9 024 7 788 9 488
1.0 17 658 18 972 17 463
2.0 35 544 35553 34 769
4.0 69 223 68 490 63 219

TE:y =17 090C +585.61, r=0.999 9,
AR MW AT T 10 R E K &=, H
As(ID) (As( V) BT F2 50 B sR AR 85 o i vk

Cy(m = 0.00 ng/mL,C,  y, = 0.55 ng/mL; i /A5
(2)FF5E Gy BPBRIER S u( Coy) ) = 0,023
ng/mL,u(C, y,) = 0.024 ng/mL,
RI REHZERTIIRNMZFEDS As( V) iRE
BRRERE - L RER

C/(ng/mL) IR, IR, IR,
0.1 2 550 2 450 2 674
0.5 9 002 9 977 11 942
1.0 17 118 18 376 17 852
2.0 37 003 36 914 36 210
4.0 71 115 69 739 69 918

iy =17353C+1145.6,r=0.999 5,
B3 (3) THEFR M 7 W e 28 1 5 22 9 A
ZE sy (y) = 673.524 s, v, (y) = 954.36,
AT () T ARER O BRI - C ) =
1.52 ng/mL,C,, y, =1.52 ng/mL,
AT (5) TR AR TV I o i TR R ) B 2 111
TS ascmy = 9-708 5. (v, = 9.708,
AKX (6)IFHERE u, (Couyy) =
0.00,u,,(C,y,) =0.044,
W 11,4 (C;) = /Tty (Com) TP + [, (Coy)) T =
0.044,
2.1.4  FEE VSIS ARRTARAEA G B
FEARI AT X ERyh r JC L & AT T 10
Y ST I, 455 L3k 10,

10 pRLHHMEEEENEER ng/mL

HH 1 2 3 4 5 6 7 8 9 10 (A
251 ME As( ) & 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
251 ME As( V) &t 0.55 0.56 0.55 0.57 0.57 0.57 0.56 0.55 0.56 0.56 0.56
TCHLR & 0.55 0.56 0.55 0.57 0.57 0.57 0.56 0.55 0.56 0.56 0.56
242 e As(I) & & 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ZH)2ME As( V) &5 0.56 0.56 0.56 0.57 0.55 0.55 0.56 0.58 0.56 0.57 0.56
ToALE 0.56 0.56 0.56 0.57 0.55 0.55 0.56 0.58 0.56 0.57 0.56
253 ME As( 1) & i 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
253 ME As( V) & 0.55 0.55 0.56 0.54 0.55 0.55 0.56 0.55 0.54 0.55 0.55
TCHL & 0.55 0.55 0.56 0.54 0.55 0.55 0.56  0.55 0.54 0.55 0.55

TR A0 R RRARE R SRS 10 WIELF  w(Y,) =0.008 7,u(Y,) =0.006 3,
P IEALE i AT E D - IRV R FEAR T A E B - u(Y) =

<, EYL . EY,
Y, = =0.56 ng/mL,Y, = =0.56 ng/mL,
n n
3y,
Y, = =0.55 ng/mlL,
n

AN TR v 2 51 BRI R A v i 22 8w (Y;) =

0. 007 7,

S(Y,) _S(Y)
/10
w(Y,) =0.002 0,

U u(Y,) =0.002 4,u(Y,) =0.002 8,

IR 5 B u,, (1) = (YY) —u(f,)

u,(Y,) = 0.004 3,u,(Y,) =0.005 0,u, (V) =

0.003 6,

rel
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SR R GBI A AN RE JEE e WL 1L

2.2 TRHEENE

®11 REHZRIEVNBIAHBEESE
Fe sl b3 TR/ 50 FRfEME RS FRiEM& RS 2 R RS 3
1w (sta)  BRuEGH & B R Bt 72 B 2%/ =i 0.093 7 0.049 8 0.0311
2 u,(pre) FE A AR B 2%/ =i 0.000 58 0.000 58 0.000 58
30 ua(Gy) Ml & Ak 0.9520 0.200 0 0.044 0
4 w, (Y) EEME Ak 0.004 3 0.005 0 0.003 6
2.3 A RARAETRAEE

R R ICHLA G AR AN R
u (Y,) =Y, J[urel(sta)l}z +Tu, (pre), 12+ [u,(Cy), 12 + [u,(Y),]* =0.56 x0.957 =0.536( ng/mL)

u,(Y,) =§2 «/[uml(sta)z}z +[u,(pre), 1> +[u,(Cy), 17 + [uml(f/)z]z =0.56 x0.206 =0. 115(ng/mL)

1, (V) =Yy A/ Lt (sta) 3 12 + L (pre)s 12 + [y (o) 1? + [, ()17 =0.55 x0.054 =0.030( ng/ml.)

2.4 FRFRHTE

FRUEMTZE RG] 1 B S B k=2 97 AT E
JEUCY) =kxu,(Y,) =2x%x0.536=1.072(ng/mL) ;
MR A B U,y (V) = U(Y)/0.56 x 100% =
191.4%

PEM L R 2 . & K7 k=2, 9 A
BEU(Y) =k xu,(Y,) =2 x0. 115 =0.23 (ng/mL) ;
UM RRTSERE U, (Y) = U(Y)/0.56 x 100% =
41.1% ,

FRUEMNZE 291 3 UL & R & =2 97 R AHA
JEUCY) =kxu,(Y,) =2x0.030 =0. 060 ( ng/mL) ;
M AHIEJE U,y (V) = U(Y)/0.55 x 100% =
10.9%

3 & it

R IR OB 7 — SRR 5 45 2 1R B i 12
D5 Rt R JCAT LA 5 f 6k 3 AN [) Jo e vk AR B 1Y)
FRUEE TG TR AEL G, 3 Bl o 28 90 V5 S0 A5 ) A
[ ot ) o YR 3 R JE ML AR aXaed A v R 45 7 A 1)
AWEE 50 (0. 56 +0. 536 ) ng/mL., (0. 56 +
0.115) ng/mL F1(0. 55 £0. 030 ) ng/mL, £ & K F
E=2 X BRI E B4 30 191. 4% 41. 1% FlI
10.9%

MBI EE AT LR R e RO (3 -
JRRORH 15 55 18 A B 5 0 DN 2 i v TE AL 5 i
PR AN G 7™ R AN 2 B B K . B ARt 26
Jor i R BE T R 97K, AN B VP 45 R 1S K
S 5 SR A TR P R AT o oy B PR L R T R s 2
AR 53 P P e Aoty 24 v ] ik, 3000 3 295 SR o o
By BE AT E AT AR 152 ) A XU o A e A A
rh, AU ARV i AT TN, AR R A R i

) pig== 75 vk e ity 1S 5 NI =3 O AN

RYZE
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