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Evaluation of the uncertainty for determination results
of iron in grape wine
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(1.Huangpu Entry—Exit Inspection and Quarantine Bureau , Guangzhou 510730, China;
2.State Key Testing Laboratory of Wine and Alcohol Beverage( Guangong) , Guangzhou 510730, China)

Abstract: The content of iron in two wine samples was measured according to national standards GB/T 15038-2006
Common Analytic Methods for Grape Wine & Fruit Wine. The uncertainty source in the whole measuring process
was analyzed and each uncertainty component was evaluated and composed.The results revealed that the major
source of uncertainty was the preparing of standard solution and the curve fitting and measurement.According to
this method, the expanded uncertainty of iron content in two wine samples were 0.14mg/L and 0.15mg/L.
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AT 4 T 2 S d A T, X AR R A A Ak 1.1 HES5NES
L HE 2T 5 ey RS, 51 k&8 BER RSBk 176,462 [F)45 25 W0 6 5%, S 56
BB o AT P AR R LA JFUIRSAAAE AR, s RE S RN R (GR)  65% 45 [ R 7 5 bR ol 1
A A LUS CANFEE L) R (F ) T8y 1000me/L, [H 54 €5 4 J@ K o, 7 B4 k43 A 0 at
FULHIERR (Fe'™ ) o iR Fe'" 5ERRAS A, W 2E A HRuls
FETTHE , o7 18 45 10 52 LRy, i P i s 4 AA—7000 U JE FUL K GCREAY it 45 4k 250 BB
HFe’ P A SR B CROK, LA T gy s IO ED AR L
TE i (LT TE , R 2 9 ) AR B S et R 12 R E S
AR v WA R T A A T R ) e T AR T
8.0mg/ L BIAT Jy 92 3 BE I | FH KA I MR TG 3%
T U0 S A A Y Bk 4 e, R T RH N B AS A S R 1Y
VPR 715 M RAT T o A TR R 33— ) R X 7 4 74
HRER SR VEAT T E S IR JJF1059—1999 (il

0.5 % Fi§ PR 1% W - W HUAH 12 ( GR) 8mL %= 1000mL
R A, T — K e 2 2 2 R RS E I A W
(100pg/mL) - W HUERAR HEFE W 10mL T 100mL 755
R, 0.5 % BRI IR AE 2% 225 2 BE 5 B AR 1 R 51 - i K

. 5-6] o > r N R £S5 W 0.00,0.20 ,0.40 ,0.60 ,0.80 , 1.00mL
BURHISE 2 15 9200 7 T AR IOt ot B GO0 A0 080 080 0. T
N A AR e R S 0 VP 0 TR BRI AR

S S RV R A U TR IE BT R ke s g e 1S SRBRTTE

TR 1.3.1 A4 RR R E BRI T H0.5% )
N s f—t:’;‘?:g‘\?%%¢ ool = e = 73 (~7. JET
1 MRE5HE il PR VA WOV A 2 T AR S R BE 5 A, IS A I IR

A R, HE LR = 25 KGR R B R s T
e, HE AR T 43 5 W SRR AIE P 1 (248.3nm) |, 1

Y FS H #5:2013-03-06 Wt B RN 55 45 i o 2k i R B R GE LY, S ) HG

(BB A5 T (1980-), B, AEAA A, TR, FEFG: 2% WG 38 ot SRR vE R 2R X RECRAS AR S T Bk S
Wk, AES TAE S5 PE 1K 248.3nm, B 4% 0.2nm, AT H

BEE£WHE ) A%&8E45 0% A FH X 5 B (2012GDK63) i 25.0mA , Z B Fi A 2.0L/min, 25 <. i+ 17.0L/min,
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SRAGSHEHEREY T HEATHRAE o 7 2R 52 9077 R A1 %
T AR s b R ST A AR o AR P B AR H 25 N i
SEJE 411w B SR IR 5 d. 45431 AR X o vE S B E B Y BF
A 5 e TS BN BE s LR AN B o
1.4 REEESH
AL HESECERON  TARMIZR R Y = bX +
asFEMIRE : X =(Y —a)/b, R

Y A AL ER IS AR R B G EE(E (Abs ) 3 X R
AL AR 5 W S B AR I s v i 2R 108 HE ok Tk BE(E
(mg/L) sa R EIE T REFEEE ;b R EIHFREAERR

G R B R T AT 17 = 2V

7. AR AT v gk i T B vk B (mg/ L) 5 x H AR
TR 2R A AR 5 i (mg/L) 5V Ay 8] 4 10 HURE (AR
(L) 3V, AEFMEBU(L) o
142 AHREFEARIESIHT IR W53 06 516 B 12k )
SE A T RS BN E R u,,, A LU ORIE

PRAEF WL H 5 1A B ASHA E BE v, 5 AE 5h Y 2
HIMFEGIABIATELE w0, s TAEMLRE 5T AR
ANHRRE BE W) 3 AR TN AT E L w3 BOGHE
AR ZET I AR AN SE BE ws) 5 FE S H 285 1A A 1
RE B Ueel(6) © ESPS) Weer(1) ~Wret(2) ~Wrel(3) ~Wret(a) ~Uerel(s) \uwlm%
A Sy, BT LG G DL 2 AT LB 2 1 Bk
B A 435 SR Y AH XS S bR EAS I 2 5

Wy = Ul F Ul F Unys + Uk + Unys)

2 ZR5Hi
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2.1.1  PRUEB RIS T A BRI E ) bR HETRS R
5 LA B AN R BE A2 B AR A 25 W0 AN E BE vy,
ImL B WA B A0 E JE u,,, 100mL 25850 A A B 2
BE u, N 10mL 43 JE W B4 AT E B v, I
2.1.1.1 IRAEfEERIANTIERE SRbnEfE 5 R
A (O Ja S, 1 A4 R 53 B 3K v s e (o —
FRiR 10B20) |, J5i e ¥k B2 2 - 1000mg/ 1., AR AEY) BT iIE 5
25 R BR ME A S T AR X P R AR BE SR 0.7%
(K =2) 8, Frifefist 75 W AR X AR vEAS B 0 JBE a2

u, =0.7%/2 =0.35% ,
2.1.1.2  ImL BWE S| AW AHERE 1nL BWE
GIA A E R R E IR 225 R A E R u, ,
MR AR AT AL B AN 5E FE w,,, , B R RS R A
BERE v 5 A

TESE R AR TP A T p BE RS A% LI o A 28 AR 4
€JIG196-2006  FHBEESAFILY ML AE , A 2% 1mL 2
TR L2200 0.0 mL, i T B A2 B VPAE , $52
ST K = /6, BRI A R A 25 £3°C,
IR T B 2.1 x 107 J& T B R AHE RS,
Fe 5] 4340 K = 3, %F ImL B IAE , FHZI7K 10 Y
2 I AR &, 15 P B E 80 b HE e 22 N
0.0012ml., {4 .

u,, =0.01 =+ /6 +1 =0.0041ml.,

u, =2.1 x10™* x3 x1 = /3 +1 =0.00037,
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u,; =0.0012 +1 =0.0012,

W, TmL BB S I BIAHXT PR AEAS A E B vy, o

u, = /ul, +ul, U,

= /0.0041° +0.00037" +0.0012*> =0.0043

2.1.1.3 100mL &5 AARHE R 100mL 28
EOMS IABANTE B R (E R 22 5 R 0 A i e 2
w,, , HE ARG T | AN B B u,,, , B ECE M
BB v, 5o

FESZ I T AR vp il A A B B AR LA Sy A 25 AR
€JIG196-2006 & HIEFHAF LY B E , A 9% 100mL 2%
EOf 20°C BF 455 /2220 + 0.10mL, J& T B JENHAE
BEVEE IR = M40 A0 K = /6, 5256 % IR B = I 7E 25
£3°C , K BE K 280 2.1 x 107 )& T B 25
BEVERE , 55340, K = /3., % 100mL Z54830 , A4k
IK 10, R e 25 28 Z0 BE Bk L, 45 HH ST 29 0E 1 AR v i 22
>k 0.011mlL, # :

u,, =0.10 + /6 + 100 =0.0041,

u,, =2.1 x10™* x3 x100 + /3 +100 =0.00037 ,

u,; =0.011 + 100 =0.00011,

0, 100mL 25 LM 51 A 09 AH X FR S B =
ul(‘yil;

u, = /ul, +ul, +ul,
0.00041% +0.00037 +0.00011> =0.00057
2.1.1.4  10mL 53 B0 545 5 A B A 2 B2 1T
10mL 435 W 88 51 A N H6 2 2 R (iR 2251
RE AT E BE v, , RS T | AR 28 B vy, , 132
BEZ SRR TEE u,,5] AR

TESL S AR vh i A A BB AR LA 2 A 28 AR R
{JJG196-2006  FBeHEAS LY MLE , A 2% 10mL 43
WA A5 i 22 £ 0.05mL, J& T B JEA 1 2 JE VT
RE LI SRS K = /6, R S0 5 i R LE 25
+3°C , KK R BOE 2.1 x 107 J& T B AW
FEVERE 354515345 , K = /3. XF 10mL 43 & e 4
FAEK 10 YOGB4 B e RZIBEIF PR &, 15 3 E
PR 22 24 0.005mL, 5 ;

u,, =0.05 + /6 +10 =0.0021

u, =2.1 x10™* x3 x10 + /3 +10 =0.00037,

u,; =0.005 +5 =0.0010,

1, 10mL 4352 W g B 5 | A P8 FH S s 1 AS 1 o 5
ul(,%j;

= /0.0021% +0.00037* +0.0010° =0.0024
ZE b AR EVE RS 5 A B AR E Uy M :

7 7 3 7
u;, +uy +u, +uy

Wiy =

0.0035° +0.0043* +0.00057° +0.0024°
=0.0061

2.1.2 FESPEZNESI AW EEITE  EAMH

FIZ&AF T, X AR S B 4T 11 IREZ W E , Fe (1

ELE R FEA SRS 176 S IME X, = 4.0 FE M SRS

462 SEIME X, =4.2,
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BRI ) 5 2R A R o g 22

IS (x-%)°
S(X) — g=r
1

BRI R AR E AN B s u( Xype) =S (X)) =
0.0009 ;u(X,;,) =S (X, ) =0.0007 5 ~F- B 14 B 74 fiwg
P S(Xy) _0.0009

:S( X)) = = =
22:5(Xy5) o AT
S(Xuz) _ 0.0007 " o

= = =22 107 S 44 N ~ 1

Viom T x S EIAE AR TS B
%E;u: (Xwe) =S(Xl7ﬁ) =2.8 x 1074;11()7(462) =S
(Xip) =2.2 x 107 s B 5% B A 00 22 5 1A B A X B vfE AR
T R

2.8 x107*;S(X,,) =

u(im) 2.8 x 10°*

Ur2)176 = Cxpe ) =0.000070;
u(Xy) 22x107"
Wee2)460 = Cx:: = 40 =0.000053,

Cy A it i L R
Cy, =X =4.05C =X, =4.2,
2.1.3  TAEMMERESIAAERE R 6 ik
JE RV B BRAR TV W, 1 VR JRE R KO 1 0
WOCREAR 2 U, SR ILE 1,
® 1 AR E A

Table 1  Absorbance of standard solution
PRIETRRORIE W Y - [Y: -
C;(mg/L) MEE Y, (bC, +a) (bC, +a)]?

0.0 0.0000 -0.00273 7.5%x107°
0.2 0.0267 0.00022 49x107°
0.4 0.0503 0.00007 49x107°
0.6 0.0735 -0.00048 24 x1077
0.8 0.0976 -0.00013 1.7x107°
1.0 0.1218 0.00032 L.1x1077
N oL HEAT LG, 45 2 ] U5 77 B AR 5

Y =0.11875X +0.0027300
a =0.0027300,b =0.11875,r = 1.0000
M2 516 2 300 8 V) A A e 22 =

Y IY~(bC, + a1’
S(Y) = =1

= 0.0015
n—2
PRAERE BT IR
Se
c = = =05
n

A v 5 TR e YR B 22 T I
See = i(cl = C>2 = 0.7

TAE R RS 51 B A XS AR UE S B2
Ui M

c, -C)’°
S(Y) /L+1 +7( W =€) =0.014;

Urayime = be,,h D n Se
2
_S(y) 1 1 (6L =6)7
Weei(3)a62 = bC,_ /P + n + Se. =0.014;
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p =11, A U e I

n =6, AR E L .
2.1.4  SpHTNER G IARIAEIE R HH AR E AA-
7000 J5LF I W T A AR HEIE S B AL KB TR YT R
i EE U, =0.008ug/mL(k =2)

W, B4 BT AR 51 A B9 AH XT bR dE RN B 8 E
U,y M

2.1.5 WOCERALIRIES I AR ATEE AT
SEBEJE B FEANHAE e S AT K = /3, HAR
L AA - 7000 U5 W i O 3 S (] g B 1 O

0.0001 A, [X [A] 2} 55 o :0-0301

=0.000050,

W, W O R AR S B AH X AR E RS B E E
u.51<5>ﬁ‘7:

& = 0.000050

k7 /3 x0.0062

2.1.6  FESHBIFSIAI AR ER %G RE & kR
RS A B AR R BE A P Sml 43 BE W = A 1 AN
TEJE ue, M1 50mL 5B ESE ue, 5T AM o
2.1.6.1 SmL 5 EWREES| AWAMEE SmL 4
BEW B S A BN B 2 BE 2 i s (B 1R 22 5 R B A B
REBE ug, , IREEARALT [ AN 78 BE v, , BEECE & M
SIS AN EJE ues 5T AN

TESL S L AR vp i A B IS AR LA S A 28 AR 8
€JIG196-2006 H FHHE FE 4R ML) A e , A 9% S5mlL 43 JBF
W B A T FU28 0 £ 0.025mL, J& T B AN TE
RE LI TSRS K = /6, 3 H S0 5 1R E R TE 25
£3°C , KB IK RS 2.1 x 107" J& T B B AW &
FEIPRE I 5) 040 , K = 3. %) SmL 43 B4%, 1
glizK 10 YGE 4K 2 e RZVEIF PR, 15 B F I E b
HEIR 2% 7 0.010m1, i

ug, =0.025 = /6 +5 =0.0021,

U, =2.1 x10™* x3 x5 = /3 +5 =0.00037,

U =0.010 +5 =0.0020,,

W, 5mL Sy I a4 5 1A B9 AE X R oA i 2
uf,z.yil:

u, = /ul, +u., +u.,

= /0.0021% +0.00037* +0.0020° =0.0030

2.1.62 S50mL FEMRIIAPANMEE S0mL 5=
T LB AS B 28 B I R H 1% 22 5 1R 09 AN i
ug, , MR BEARAE S | AN R S ug, , EEENE B MG R
B AN AE JE g T IR o

TESL S L AR vp i A BB AR LA Sy A 28 AR R
{JIG196-2006 H FHBEEEARIILY M5 , A 2% 50mL 25 4
JH 20°C BT A 22 +0.05mL, J& T B A &
PEAE 3% = M50 A K = /6, 18 25 55 IR i il A
25 +3°C , KB AK RBOE 2.1 x 107, J& T B FE AR
EREVERE A 454, K = B, Xt 50mL =R, 1
glizK 10 WGE R 2 20 2 IR, 15 5P Y405 09 b o O
241 0.006mL, i -

=0.00047
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Table 2 Uncertainty
i S N AFXF o v AS 66 2
e i R Fedh 176 FEAh 462
U1 BRI BC 5 AR AN 2 B 0.0061
U0 o o Y A I A 5 | ARSI o 0.000070 0.000053
U3 TAEMZR LG T AR & B 0.014 0.014
Upica) MR B A RIASH 2 0.004
U5 W B AR 225 AR AN 2 BE 0.00047
Uei(6) FE S 2B ABAS 0.0031

ug, =0.05 + /6 +50 =0.00041 ,

ug, =2.1 x10™ x3 x50 + /3 +50 =0.00037,

ug,s =0.006 +50 =0.00012

A, 50mL 2F B 51 A B AH X AR HEAS B 8 B
u(,],j"j:
0.00041” +0.00037° +0.00012* =0.00057

25 b RE A AR E B w6 M

Us) = 0.0030° +0.00057> =0.0031
2.1.7  GMPRERTIERE  SAEE R IR 2,
WA, 8T 2 T R A 5 S R D & SR 1 A T S A TR B
%E:

2 2
Ug, +Uq, =

Ul = (ui:l(l) + 1/13‘-,1(2)m + ui-,m)m + ui»l(zt) + ulz'vl(S) +
ule ) ' = (0.0061° + 0.000070° + 0.014> + 0.004° +
0.00047° +0.0031%) ' =0.017

U, = (uxzcl(l) + uf.-,|(2),n2 + uf.-,|(3)4n: + u.z.xl(zx) + u.2<-1(5) +
ule) " = (0.0061% + 0.000053° + 0.014° + 0.004" +

0.00047° +0.0031%) ~' =0.017
B, B PR HEAS 0 5 B
u, =u,, -Cy =0.017 x4.0 =0.068;
u, =u,, *Cy =0.017 x4.2 =0.072
2.1.8 ¥EAMEE MEEMEN 5% 6T, HE
Rk =2, SOoRE S AN g
Uy =k+u, =2 x0.068 =0.14;
u, =k-u,_ =2x0.072 =0.15
22 HmENER
2R, KOG TR T W B 15 2 I S R i A 28V
BRI & =5
FEH SRS 176: (4.0 £0.14) mg/L,(p =95% ) ;
RESh R 462 . (4.2 £0.15)mg/L, (p=95% )

2.3 itig

LRG DA SN0 8 Sy i TRV, b
B RE FE A i I (3R 2) Al A, KO R T W I
i 25 ) R A 2 T P Ak S = R b, N A B SR TR
2R A AR T WO TR B A BY S B a2 BE R T4 R £k
BIABI A AT E B . DA b 7E A o iR 28 2 o a7
A L R e A B W A R
PRUEAR VS O FE vER ISR o kA, i B 4R
B B EAE R ECEL 68, R P AR IE RS B M A5 2
VTS, B R B BT T R T 5 | R VA TR AR R
HiRZ,
3 #ig

THG AT EE SRR, KOG SR T R IO I
T2 T v 4 o R ) S T S R SR YR S B Dy bR A VA VR D
TSI AS B8 2 BE A0 T AE T £ 8806 51 A AT 2
BE o SR AR T 0 14 W SR 2T A R R S Y
YA 2 B 553 2 0.14 F10.15mg/ L,

&% 3k
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