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C13213230. % & 99. 8% ; # % pH i, DEL-
TA320(FE [E g FE 8 -FE R Z AU A R A ED s L+
3BT KA. AB204-N #Y (£ [ 4 5 - 40 R 2 (U4
FAIRATE]D s L+ 40 7 K F OFE B2 0,000 01 g),
AB265-S B ({1l = My 557 -4 A Z AU A R A D
HLB [#F A2 BUAE . 500 mg/3 mL (3 [F Waters 2
FD A R B L, VELOCITY 18R (R K F|
IV Jouan A A)); N-EVAP-24 & Wi 45 25 & (5
Organomation 2\ &) )
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e ek v o P P 0 SR GC/MS
L2.1 H&esl & UHEBMFREL S g shia kT
50 mL B0 5, A 10 mL 0.2 mol- LA 4 &
B R, 21 1 min, il A 10 mL 2, I i
PR IE 3 min,10 000 remin’' B .0 5 min, I B
LR T —i & EE OB — K, A
Tk A e 5% 28 KA ZE T A 5 mL =5 H e i3
A e R 1 min, A5 mL f) 1 mol- L
SR W TR YR % 1 min, F 10 000 remin’
0 5 min, FEKMBAN —REH . EEAA
A0 B W R B — WK, A I SR AR B TR AR IO
A 1 mL I, ] HCLi4 pH 24 6.0~6.5,

KA 5 mL 4R g .5 mL HEEAT 5 mL
1) pH 28 3 MR MRV WG fb HLB A [F A0 28 B
W43 44 PGS A L 45 ) s A 8 3d 2 mLemin',
PR 5 mL K- EEGAF L 9: 1D F1 5 mL
TE O 86 bk Bk /N FE L [ AE 25 R B T B e
5 mLHIBEBENE . H 50°C A M T,

T b A 100 L NO-XL = K fif 47
B = WM+ = W AR 99+ D AT A1k i
F.FrEGd LIRS T0C R HAE A 1 h,
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R B R 1. 002 g L' AR 1A 2 T W . K %5
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1.2.3 GC-MS £ ¢ M@ 7890A ik
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REREAGEEEE 0.25 pm, A% S .
QZ7Z-001,%&5X .45 . f# N 1.0 mLemin', #
Feft:1 pl, JHERB)TF AW H AR 150°C, ff1E
0 min, %X j5 L 20°C » min', F+ & 180°C ({4 #F
10 min) , H-LL 3°C emin' F+ & 230°C , /4 4F 2 min;
FELL 30°C e min! FHIE E 300°C (fFHF 1 min),
FEFTRE : 250°C ; 4 1R . 280°C , A 5 20 &
HERE R AN AR L1 pl, B TR ED IR, B 1
P53 BE - 250°C 5 DU A A 3 B2 . 100°C 5 35 5 ZE 3R .
20 min; V& £ 5 F W (m/2) . M 8d (218, 257,
342,343),
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U5 T A M b (%) R S s 7 A R I ) o R v P A R
TS TG o T A AN BE Ay ' AT VT R R
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2.1.1 ARFARED TN AR AR A ZE ulms)
TR P SBOME A B 7 i 50. 10 mg, AN 2 BE 43
BN EAREE , 0<m<5 g RER KA IRE
HJ+0.03 me. FIH LI A EE B =3 L
wm) = 293 —0 0173 mg, EFER 2 N
V3
0.05
+0.05 mg, W w, (m,) = T =0.028 9 mg,
PR b S BN B bR ME R B2 E R
Ly (m) TP+ [u, (m) P =0.033 7 mg. #i4f

u(m,)

AWEE: ww (m,)= =0. 000 670,

2.1.2 AR &R EAZF] NG AR R AT
w(Vs) @O A B BT AW B R B e
w, (V) o e FECAR 2% 43 17 v AS 1 2 B 01 Ak 46 e )
RS N BB 51 0. 01 Vs Il A 2 1
W= k=6 X A BRI A BIAR
A E FE AT (DL 1) . @ FF B AN Z1 5
BHRETIAWARMEARTE B w (V) ARl
F18 T 1 o v 08 T O AR 220 A L FE A
FUAR o R B A R 0 R K AR 22 HR B S e A
JE k=3 BT EAREART E R (LE 2), 5
Y3 R I, B o I R TC R R 1A B AR E AN B
B ua (Vo) (L3 3),

F1 ARZHSINNIRESHEE

Standard uncertainty introduced by personnel reading

UNIARES 5 & N1 23

Inaccuracy of personnel reading

o AN A

Standard uncertainty

Table 1
BB
Glass container
50 mL IR A Z(EH 4 7O 0
1 mL 2 W& A% 0

2 mL ZIFE WS A 2% 0

5 mL ZI W E A %K 0

.50 mL
.01 mL
.02 mL

.05 mL

us (Vsss50) = 0.204 mL
us (Vg1) = 0.00408 mL
uy (V) = 0.00816 mL
uz (Vgss) = 0.0204 mL

Ut (Ms) U ( Vigrso ) vt ( Vigr ) vt (Vg2 ) |
U ( Vigs ) AR ST AN AH OG5 50A% o 5 0 vk B Css
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u(Cs)
Cs

Ul (Cg) -

- I:Ur«/ (7"15)]2 + [ur‘el (Vs/so )]2 X 4+ [um Vsp )]Z + [um Vs, )]Z + [um (Vs ):IZ

= 4/0.000 670" + 0. 004 12° X 4 +0.006 16" + 0. 005 35" +0. 010" = 0.015 3
K2 EBRRESIANNGRETHEE

Table 2 Standard uncertainty introduced by glass container calibration

w1k H

Glass container

R A2

Maximum allowing difference

PR AEA ) 2 S

Standard uncertainty

50 mL A A K (HH 4 %O +0.05 mL w1 (Vs50) = 0.0289 mL
1 mL Z|FEWRE A %% +0.008 mL u1 (Vs) = 0.00462 mL
2 mL ZIEEWAE A % +0.012 mL w1 (Vsy2) = 0.00693 mL
5 mL ZI WA A2 +0.025 mL ur (Vss5) = 0.0144 mL

FI3 HERREHIESINNRERHEE

Table 3 Standard uncertainty introduced by dilution of standard working solution

Yo A

Glass container

by A 2 L

Standard uncertainty

AR X AN B 2 S

Relatively standard uncertainty

50 mL A A U 4 YO

v/0.0289% 4+ 0. 204% = 0. 206 mL

1 mL 20 R A&

0.00462% +0.00408% = 0. 00616 mL

2 ml % B g 4

5 mL ZI| B 0% &

4/0.00693% + 0. 008162 = 0.0107 mL

V/0.0144% 4-0.0204% = 0. 0250 mL

et (Vigy50) = 0.00412
Mr«/(Vsq) = 0.00616
et (Vs2) = 0.00535

urr (Vsis) = 0.010
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U (A) = =0.020 8

2.3 RESMNEER A SIENRERHEE u
(As)
Fie 2.2 [R)¥E 4y M. T A% HA 6 AS 2
Uy (As) = 0.020 8
2.4 HmOESREDRER VIENIRELRSRATE
B ulV)
2.4.1 BREBREINARGAFLERHZE u (V)
Fem A RE R T — R A0 B 5 H L R
Hp ke 0.2 mL 4p BEWe i 48 A 2GRl 20 L i 8
K B B ZER L e K AL 2% 8 £0. 003 mL, #%
WENATHIE b = V3 FRERNTEE w (V) =
0.003
V3
2.4.2 ARBHINEOFERATE u, (V)
HRAE b 27 20 B vb S o 2 B A 48w A %k
WL R A 1Y% B AR 2 0. 01

= 0.001 73,

Ve it = M0 %18 k= V6, bx A B & JE
vy =28 — g 001 08,
J6
DUPAE ot B e Al TR B S AR AR V1R
BIFRERIREE (V) = Vu, VD Fu, (V)7 =
0.001 737 +0.004 08% = 0.004 43 , KA X 4%
MEARELE w,, (V) = 402 = 0048
2.5 HIXRHWBEHEE m SIEMNRERSHEE u
(m)
FREUHER 5 5. 00 g AR HL 7 RS AG 2 3IE 5
KT K AVFIRE R 0.001 g, Y5410 % &,
0.001

=0.022 2

PUfA iR 22 8 0. 002 g, M| w,(m) = 0.002 _
V3
0.001 15 g, KV HERY bR AEA 0 € BE R wCn) =
Lu) ) P+ [u, (m) J* X2 =0.001 73 g
w (m) — u(m) _ 0,001 73
m 5.00
2.6 HmEMEKZERSINHAHEE «(R)
SR AR 23 AR v S IbR 3 W 1) 7 v AT
] e 3200 3 AR ME T WA IR B2 3 pge kg 3k
HEAT T 6 YA L 25 SR LK 4,

= 0. 000 346
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Table 4 Results of recovery rate

F 445 Sample umber 1 2 3 4 5 6 SEH{E Mean value
[F %/ % Recovery rate 91.86  89.46 86.59 93.46  88.49  89.56 89. 90
o H1 A R N R
b U .
&1 &5 3
R 3.1 ARMETRHEE
R A 1 A R B A A% 4 BEEAT 0 24 (L
u(R) = ° =0.911% ,
Jn *£5),
U 5 2 Al A A R AR AN E S
u()?() = V[ tt () P+ Lt (A TP A+ [t (AD 1P+ Lt G0 1P+ [0 (V) P A+ [ (R TP
= 0.041 2
5 (MM IREAHEE—R 3.22 pgekg' WA AR EANT EE N u(X) =
Table 5 Schedule of (relatively) standard 3.22X0.041 2=0.133 pg-kg ;WA EFH T k=
uncertainty 2P RAEE . U = 2u(X) =2X0.133=
N X o R 2 0.27 g+kg'.
S Z:ﬁfﬁj_:r;%lﬁ . Relatively standard 3.3 iﬂu%gﬁ%m%ﬁi
ource oruncertainty . 5 N — NN
uncertainty Tk b R B A5 R W] SRR R (8. 22 £
BRI TARE LB 3L B FRMEAR T E B e () = 0.0153 0.2 pgekg's k=2,
R R 1 T BEL 3| A 0 o A T 5 Ut (A) = 0. 0208 S E Wk
R M T 9 W RS A s (A = 0.0208 [1] B0 R AR R TTF1059-1990 . 0 A i i JE 3 5 15 %6
B 0 2 i LS.

(2] RIBEFT . 40 0 . T 0. i AT AT €0 335 15 0 5 X9 Y v A v

B BN F L B RALEE TRV (V) = 0. 0222 PSR R IO (D). £ B B 2% 2000 (2).

51 09 % oA R

32-33.
FE SRR B R e (m) = 0. 000346 (3] [ SR Wi 46 6 K 9% 8 JR. JJF1135-2005 , £k 27 43 #r il 4
BES AR B E R EER R (R) = 0.0101 A B LS).
B A R i 5 (4] % 5 W B & 568 58 AR, JJG 196-2006, & J B 5
R3S,
3.2 ¥RAMEE (57 ot 4 T 5 AT 25 B 2. A2 43 BT o AR B 5 B 00 F
SRS i = N =3 = e Sl R Sy ] 46 FE LM, b5 . b [ i B L 2006 . 144,

Evaluation of Measurement Uncertainty in Determination of
Estrone in Feed by Gas Chromatography-mass Sepectrometry

DONG Yan-feng, YU Jing-quan, MEI Yan-song
(Institute of Veterinary Drug and Food Control in Harbin, Harbin, Heilongjiang 150070)

Abstract: In order to improve the accuracy of determination results, the mathematical model to estimate the un-
certainty of Gas Chromatography-mass Sepectrometry in measuring of estrone in feed had been constructed.
Furthermore, by termwise analyzing and synthesizing the sources, which caused uncertainty in the measuring
process,results of the measurement uncertainty of GC/MS in measuring the estrone in feed had been put for-
ward. The results showed that uncertainty for estrone was 0. 27 g+kg'. The established mathematic model was
reasonable and relible,it was applicable to the uncertainty analysis of Gas Chromatography-mass Sepectrometry
in measuring of estrone in feed.

Keywords : measurement uncertainty; GC/MS; estrone; evaluation
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