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1.1 ##

L1 £&ME SAHOGE-FEK NS
i 7T890A/5975C) , B 3£ [E Agilent 28 w4 75 HL
TR (RIS R AR2140) . py 8 [ # 45 46 F1) %2
10 C 1) A BR A B AE 77 B RO (B2
AB265-S A5 0. 01 mg) . i 7 [ 4§ 457 ) -4E ) £
I0ER RO A BRA JI A= S A R D AL (LS
3 CTISRT) . iy [ R LA AU AR 525 TR A R
oSV RO 4 4 B (SO N-EVAP-24)
A 3% E Organomation 2 &) 4 7% ; HLDB [& 45 % Bt
£, (Al 500 mge3 mL'), i3 E Waters 2
mAE

1.1.2 3K ME T EEXS RE A GIEB5 o C13213100,
a8 F 98. 4%)., i Dr. Ehrenstorfer GmbH,
Germany A 7=, N,O-W(=HE I =R T
Bz + = W B & ik ke (BSTFA: TMCS=99:1,
BSTFA+ 1Y) iA=L, i 1 ifg 2 35 52 50 A 4
A BRA R, FEE(EEZD  mEE KT

ety P A /AR
.2 ik
L2.1 #emlzyk  SRAWMEEBIEKT (GC/

MS) 35 0 7 ) ) v i — e
() 2 B FREURY B3 i 4R B 5.0 g % 50 mL
BET LA 10 mL 4 0. 2 mol L' R 5%
PRYE .21 1 min, il A 10 mL JGK Z ik 4R
HEHL 3 min, 10 000 remin & .0> 5 min, 5 B2 Bk,
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PR NA 10 mL Jo/K £ Bk B R B — K, &1 &
BEIF EIEZE 3R AW A 5 mL =40 B o i A7 V45 i
J3% 1 min, A 5 mL 8 1 mole LT E &AL W%
W .¥%7% 1 min,10 000 re min'! . 5 min, F 2
KHBABFHELE P, IMA 5 mL
1 mol« L& 48 Ak B W38T 4 B0 — I, & 0T 3 i
W mA 1 mL HEE, H pH 2 6. 0~6.5 1
3 mol- LR R IEAT IR 17, ¢ H . (2) #r b AR
A5 mL Z R ZMEE.5 mL HEE 5 mL pH=3 3k
PR v TG A6 HLB /NEE  BUCAS WA A 4 4 9 3
AR 2 mLemin', KK 5 mL K- i
OK-HEE=9: 1 5 mL IECEEkse HLB /M,
T JEH 5 mL HEEZEB, F 50 C¥ AR
1/

(3) fiiA A AE WA oA 100 pL 74
B IR A 30 s, 70 C Ay 1E IR T4 A Ak
1h, T 50 CHHAIKTMA 200 pL 52¢ 5
WIRRT RS 10 s Ja i,

7] 3% [ B P 25 P S L MR S5 L 9 5O
AR E .

1.2.2 MpEEme bR HEMFKI50. 01 mg
WE AR (AR 98,4 YO HIHEERE
50 mL #8481, 000 2 mgemL ' Y
FRufEfg £ . RSB BB 1. 0 mL % AR E6if 55 0
FHH B 2 % £ 50 mL., B H Wk E R
0.020 004 mgemL" ¥ 45 fE %5 W 75 & I UL A5 1
VW 2.0 mL FHH B2 A % 50 mL, B il ol vk
2 0.800 16 pgemL " (1) 45 HE % W s 2 B 7 W)
5.0 mLA BB 52 & & 50 mL, % 4 i B 1) 45
80. 02 ng+mL" 1 M — WA o X BRI W

1.2.3 @& &m SO G-I A (B
7890 A/5 975 O, & TR EL I, B+ I it
J& R 250 °C s PUBRAT IR EE A 100 °C s A DR EE R
250 Cs # 1R B 280 Cs i A AE SR A ] R
20 min; AN AR (4 99. 999%0) ., i A
LOmLemin' , Aorm X, R R 1 pL, @
RS - QZZ-001, W AHHFE 30 m A4, 0. 25 mm
A, H R R R S e U )2 R 0. 25 pum,
BRE T WD O %/ W g B0 - ME R (232,
285,416,417),

AC\V .
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i HHOME ZBEAY AR B i (pge kg ') s A RE S OME
P A DA AT AR (VX see) s W AR i 5 ()5 C 2 A
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YE TAE W M — B A MR B (ngemL ) s A AR fE T
VE W A ME R A 0 T AR (uV X sec) s Ve BRI e ¢
EREB(mL) , f KRR BT AL
1.2.5 RAEEMEZRBESH SHEER
T (GC/MS) ¥ Ao il ) ) rb il — 2 55 i 0 72
HORN B A B T2 R R AL A < FE S BR & L RE
25 b 1 VA VB TEC ) R 0 TR X R 0 T AR LA
an ) i A RS 6 A i .
2 RS0 Wr
2.1 AHAEESENEE
2.1.1 HaAREIIANNAERALE ulm) 5
% JH AR 2 140 B F K F-FRit 5. 00 g FE
B 5153, ko= V3 o ARG A7 K 0K 2 IE
P RFEMWEIR2ZEN 0.1 mg, M. w,n) =
0.000 058 g; KF-FEHE MR 0.1 mg, W : w, (m) =
0. 000 058 g;0<<m=<50 g KIF/R{HIRZ M0.1 mg,
M s wy Gm) =0.000 058 g3 % AL e K1 = # 5
e N o B Rk un) =
Loy ) P 4T, ) P+ [ ) ' =0. 000 10 g,i%
TRV it B %) A X AR HE AN B 22 B+ () =

u(m)
m

2.1.2 BHBEEERBRINGFERHEE u(V)
a% (DR META DR HEAHE B w, (V)
SRR 11G196-2 006 # FH 3% 35 i g8 460 2
P P A SR 0.2 mL A G4 B S 1Y
R A2 R +0.003 mL, WL T, k=43,
DR AE B 5 R w, (V) = 0.001 73, (2) A Bt
BEEC I A M AR R B2 w (V) 4y AR P
CNAS-GLO6C A2 43 #r vh A i€ BE VAl 48 B ) op
BB N BUSRBARVEA 1 YA Pk B
SR k=6 T AR EAR T T w. (V) =
0. 004 08, WIFE 5 7E 22 25 7R Bk B vp G 3 A 1Y
FRUERBEBE R u(V) = Ju VP +u, (V) =
0.004 43 ,ZHFE S A2 2 25 R B b 51 A 0 AH X b 1

R E R « w (V) = “(&”

2.1.3 AR EBERBE G\ AR R A TR
wu(Cs) & RSN A2 Bt A8 S8R nT L
Xof T JEE B A A A E S u (Co) 23 5™ AR 5
s B B B 4% o AR R A .

(1) b o W T 4l 5 51 A B b A B o
U (O3 AR T S AR 00 B v 1y RUIE 15 45 0

= 0.000 02,

=0.002 22,
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W EEA AR R 98. 4% AR EE N U=1.6%,
FERBIES DM A EHT b= 2, WFRHERN &

B u(C) = % —0. 8% BRI T4 3] A AT

FREATE B u,a(C)=0.008 13,

(2) b5 Wy 00K & 51 A 0 bR R B B
uCmg) 5y i 1l AB265 -S B Hi F K 7 # Fx B
50. 01 mg M — XS AR . AR I HL o K7 1Y R
TEAS : K P I 20 1% 22 24 0. 02 mg, B 2] 73 A
k=43 0 u, Gm,) =0.000 012 g; K V-5 5E iR
2% 0.02 mg. W] w, Gn,) =0.000 012 g; 4 FRAE
HO<<m=<5 g i, KV R{HIR2ZE N 0. 02 mg. N
us Gn,) =0.000 012 g br HEW) BT AR B 5 MU AR AEAS
i B R uon) = /[ o) ] +Hwon)f +uwom)f =
0.000 02 g. HAZ HE KV br 9 o1 Fk &2 51 A A

XARGEEN : w (m) = u(,m’)
(3) F ¥ W2 A 51 A Y b o A Wl 2 B

= 0. 000 40 ,

u(V) irhe .

(DI P T R A2 A v 37 VR0 ) 1o A2 o
2 B UERY 50 mL 25 B 51 A B BR EAS B A2
o (Vo). R HE JJG196-2006( H FH B 385 &t 25 £
SERLRR ) R B A SE B - A BBRZR 50 mL &
AR L2280, 05 mL B 5] 0 fi s b =
V3 . FRMEERE R L EIEN 1 2. 2, ARG
TR BRRAHE T 4 K A FHFRL 50 mL
M, 1.0.2.0.5.0 mL A 24 W &4 4% —
YL A% e =2 8] 2 A A ST R A G R . @ X R
s T AT 7 2 R R N D3 BB | A T s T A
u, (V) , M4 CNAS-GLO6 (AL 2% 4> BT Hh K # &
FE VA HE R ) P A CBE T N BB 1
AR 2 B A A B R = 6 T,

QbR 75 T2 25 BB A B v AS B 22 B
g (V) (W 1D,

Rl REBREFERINNRELSHBEE .. (V)
Table 1 Standard uncertainty of volume introduction of standard solution u,, (V)
i BT SR 9 B MR B NS 2GRN N E A R Y B R W
Standard uncertainty due Standard uncertainty due Standard uncertainty due
to calibrator calibration to personnel readings to constant volume dilution
AR R N i SRR R
Glassware BRkAE/m EHF/mL T/l EJE/mL HE JE /mL i
LMaximum Standard Slan.dard Standard Synthetic Relative
tolerance Uncertainty wmsertanty due Uncertainty standard standard
k=43 b perfonnel k=6 uncertainty uncertainty
readings
A £0.05 w (Vse) =0.028 87 0.5 urV/s0) = 0.200 12 /502887 T 0300127 =0.206 02t Vs/s0) = 0.004 12
50 mL AE M
A-level single-standard line
50 mL volumetric flask
LOmL AGAEREE  £0.008  w (Vs) =0.004 62 0.01 uz (V1) = 0,000 08 /57004622 10, 004082 =0,006 16 et (Vsy1) = 0.006 16
1.0 mL A level
indexing pipette
2.0 mL AGBEREE  £0.012 uy (Vsz) =0.006 93 0.02 uz (Vyz) = 0.008 16 /5006932 70008167 =0,010 71 tre (Viss2) = 0.005 36
2.0 mL A level
indexing pipette
5.0mLAGAEREE 40,025 w (Vss) =0.014 43 0.05 ur(Vsys) = 0.020 41 /5 0TI37 T 0.02001% =0.025 00wt (Viss5) = 0.005 00

5.0 mL A level

indexing pipette

(AL I s M 4 YR TC 1 51 A 1 AR X A T OR  AE
BER
ity (Cy) =

[uwl Q)}Z +[er?/ m [F +[uwl (V\o):F X ‘H’[ﬂm/ v, 1):F +[ﬂw1 v, z)f +[ﬂwz v, 5):[2

=0.015 03,
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—gﬁ—g-ﬁﬂ(}t 2 k o R L #H #F 10 #7
2.1.4 HHeg%mi A NG ERHAEE S u(R)

F u(A) 52 WEHEG]A M bR AR E B 3%
FH 00 2 A8 — AR - B 3 36 A ™ A= R R
B DM LR

HBRE AN B 5 B 4 1 P SE AR G 2 E S
At MR RGN 301 % I S, k=
V3 TURH X AR BE R w (A = 0,017 38,

{5 M L B 25 ORI E N 5. 0%, k= 2,
5 M bb W 25 R 0 AR HE N B R w(A) =
0.025 BB &) o3 His b = V3 . W u.,(A) =
0.014 43, & W AN #f & FE w,.(Ad) =

e (AD? +u, (A))? =0.022 59,

2.1.5 B _EExB RS meR A N IR ER
R u(A) 5 G| ASRHEARE B 55 it [
3.4 MR 3. 01% . A XS B BE R
uy (A) = 0.017 38,

175 W b I o 2 SRS W A O 5. 006, AR ER
Wi B w, (A) = 0.014 43 , & WA i & B
U (A = Vi (AD? +u, (A)? =0.022 59,
2.1.6 HaMEZT L MBI NGIFERHTE
u(R) 5% FRHL6 A & M B0 19 25 1 Rt
Bt IS INAC D 2.0 pge kg bR HERE S 764
[F] 4 45 42 T ABOII s [ 05 S 565 0 R (g o kg ™)
9 K 1. 817, 1. 798, 1. 774, 1. 801, 1. 786,
1. 783 [ (%) 43 51 R - 90. 85.89. 90.,88. 70,
90.05.89.30.89. 15; F¥{l x=89.66% , HE &

n

Z (x; —;[)2
=1 00000

=

PEARHE D 22 h s(R) = — =0. 766

A3, R X A o s 25 550 2 AR E S B BE ) w(R) =
Z (1‘,‘7«%)2
i=1

s(R) n—1

x X

X100% =0.85% , H A

MAREANTEE N : uy (R) = o = 0.009 48,

[\ 2%k 88. 70 % ~90. 85 % , < HH I J5 1 1 v
PR .
2.2 BRMyBAHEE

2.2.1 SRR E A A E A
X B B AN 1 o
X
Ut ) F [ty D) F ALty COF ALt D F + [t A P+t RV
=0.0366,

2.2.2 VRARBEEZTH>N  HEMPHEC

BE S il 1,53 pgekg ' FE—MAEOL T R & A

T h=2 EAE5KF 95 Yot ) g5 5 A Ak

PREATREE ] w(X) = 0. 056 pgekg s Hoilll & 4% 5

P TRAFEE R . U = k(X)) = 0.112 pgekg'.

2.3 THTEEER
Tk e e S D R N R (k=2

p=95% M) (1.53 £0.112) pg-kg'.
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Analysis of Measurement Uncertainty in Determination of
Estradiol in Feed by Gas Chromatography-mass Sepectrometry

ZHANG Wei
(Institute of Veterinary Drug and Food Control in Harbin, Harbin, Heilongjiang 150070)

Abstract; Through establishing the mathematical model of uncertainty measurement, the uncertainty of Gas

Chromatography-mass Sepectrometry in measuring of Estrone in feed was constructed and estimated. Further-

more, the sources were analyzed and synthesizd by termwise, the influencing factors were found out caused un-
certainty in the measuring process. The results showed that the measurement uncertainty of GC/MS in measur-
ing the Estrone in feed was put forward by # = 2,P=95%,(1.53+0.112) pg+kg .

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