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Uncertainty analysisfor the deter mination of saccharin sodium in mixed wine
by ultra performance liquid chromatography

LI Shan', YANG Ning?, HU Ting-Hao', CAO Zhong-Hou', XIAO Jia-Fang', CAI Liang""

(1. General Hospital of the Yangtze River Shipping, Wuhan 430000, China;
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ABSTRACT: Objective To analyze the uncertainty for the determination of saccharin sodium in mixed wine by
ultra performance liquid chromatography. Methods According to the regulation and requirement of JJF
1059.1-2012 Evaluation and expression of uncertainty in measurement and CNSA-GL06 Guidance on evaluating the
uncertainty in chemical analysis, various sources of uncertainty in the measurement process of saccharin sodium
content were analyzed. Results When the content of saccharin sodium in the prepared wine was 0.105 g/kg, the
expanded uncertainty was 0.010 g/kg (k=2). Conclusion The greatest uncertainty was introduced during the
establishment of the standard curve, followed by less uncertainty in the standard solution, the uncertainty introduced
by sample pretreatment and measurement repeatability was relatively small.
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ZE08 . JAIC . IRA TN TR AR . Bk TR T S
IR BT TR B 0 B B B P SR N 7
I IR0 GB 2760-2017 HELE T HB A o
KE4h 0 B Rl i, R LRI S 0.15 pg/gt'. WERSHNIY
FREARAL, T5 B PRIEIN A2 45 5 0 i 1 A T Sk, A
EEREEERMERMEEISEIR. AXLS % GB
5009.28-2016 it il 75 OB RS 4 A 0 2 351 CNSA-
CLO6 { fk2F M v AT 2 BE PPl 4 1 ) I JJF1059.1-
2012 (A E P E 58 ) MDA Ao & FE 1 4
BT, LA & BURT BB RS AR 2 25 R R &K, S H RS
IR T 4% i 4R (IR 2 ] S AR

2 MHERRE

21 N&E5ERH

UPLC H-CLASS # = 808 A AL (B AT S84 4%,
£ [E Waters 22 Fl); 1810a #8240 7K AN (FE PR EE JR /K AL PR 2545
FRAFD.

K H ZKWERE BBR E AR A5 1 VR (MR B2 1000 mg/L, Jbxnt
BT RHE AR A A, LR (A Hral, 4R = 98.0%,
E 2 E BRI A R A R, BB (E%a, 45 =99.9%,
F [ Sigma-Aldrich 24 Fl); SZIE A 4K,

ZTREVS W (20 mmol/L): BRI 1.54 g ZFR%R, TN AE
BRI, FAKESZE 1000 mL, £ 0.22 pm KA FLIE
SURII=E -9
22 ZTWHE

HERIFRILZ 2 gCRE I F 0.001 o) I iRAE T 50 mL
R, FHKEREZE, R BGE & FERGT
0.22 pm JERE, FEIRAE RSN E -

23 fiEEH

{4354 Dikma Silversil Cg (250 mmx4.6 mm, 5 pm);
WA PR+ BRERVER=T7:93(V:V); Tii#: | mL/min; ¥
MK 230 nm, #3730 °C, #HFEE 10 uL,

3 ZR50H

31 A AEEHFERR
i BR bR S 5 vk, T R ORERS A A B R R E
FERFAER LT AR
CxV
X(g/ke)= mx1000

A

X—i PR BRI 1, g/kg;

C— At il 2 75 1 1 CRE VR o 15 DDA 1) Jo o Wk B,
mg/L;

V—if A AT, mL;

m—iXFE B i, g;

1000—HH mg/kg $4hy g/kg MR EHEF .
32 FHEERIR

DATHC, 1 T 228 0 25 I YBUAH o T AT R 3l R T
BEASERU AT, AN B R IR AR LR 4 N7 I 43 i
(DBEHIFR AR A BT E B Q)T HEMZL S I AN
AHENE; G)FEM TP FERFRR ZE R TIARA
W RE s (HRESL RS | A BT ENE
33 THEESENENITE
331 BAAMREERIINGIHEESE u(C)

TR SRR T T FE 2 1000 mg/L, HARHEY) ik
BT E B 2 me/L(k=2), B SR T I AR AR X
AN E R U (C) = 2

2x1000
332 HIFEHRIIAGTAHELESE u(S)

(1) SEE BRI FES | ABIASHE JE u(S))

i 5 mL ZEE A RSB 5.0 mL #1000 mg/L BIFREE
W% 50 mL AR IFESR, kN 100 mg/L, WA
W E AT DL 5 T4 A

D5 mL 2 BE W 51 AN &

JIG 196-2006  { H FHBY 55 B ARk MR ) TR UG
646-2006 ( BHI ARG R ) UOBLE 5 mL ZIFERAS (A 9%)
WZHL 5 mL B, 2548 7225 8+0.025 mL, BUETEA M0, %)

BREES ARG RBE R ;U (a) = o2

V3 x5
@50 mL &5 A WA &
JIG 196-2006 (& FIBE B =2 K MR ) T UG
646-2006 { Bk HURE ) UOLAE, 20 CHY 50 mL %55
HA SRR 222 8+0.05 mL, BUEE 06, WARHIA

BUSR IO R B U, (b) =

\/§><50

QUREAST | A MAH 3

ARG =G R B A A, IR R AR AL AR B R R
(204) “C, WILEMR IR IE LT 50 mL 25 50U kA Sk 19
WARARAE N 50x 4% 2.1 X 0.0001, FZBEI 51434 8 iR
VI Uk Bh 6F 2 AR B RE mE T g1 O B AR R OR B N
U (c) = 50x4x%x2.1x0.0001
‘ V3 x50

@A&A ik

PLE 3 ANt AR RIS, T 45 R R 2eh Rty e 1)
AN E B B LR

Uy (S1) = Uy (8)% + Uy (0) + Uy (C)?

=0.00100 .

=0.00289 .

=0.000577 o

=0.000485 .

=/0.0144% +0.000408 +0.000485
=0.0144
(2) ArifE R IV B RS LA A E JE ul(S,)
K FHZ P B0 2ok 100 mg/L A [a] B BC 1 A% 50,
25,10, 5. 1 mg/L MIrHERSI TAEMR . ke d kA
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W, S RSORUR T  D E PC T OIS B AN E BT 5111

T 5mL ZI A LI S mL AR 3 ¥k, 5 mL %I RS I
4mL AR LW, 2 mL ZIERAE 1R, REAERE 10mL &
O HASH 2 A LR 5 T 4 A

D2 mL FARZE R B 5 A B A 2 B

JIG 196-2006 € FH B B8 Bk M ) PV 0G
646-2006 { B s K s RS ) UORAE 2 mL PAARZEIR AT (A
PO 75 f2 25 H+0.010 mL, BURIEA 4, M2 RS

FIAHXS AR E L &R u(a)= % =0.00289 mL,
X

@5 mL ZIJE W4 5] AT E

JIG 196-2006 (& FHIBE B AR MR ) 1T UG
646-2006 ( B Ak HURE ) UOBLAE 5 mL 2 BEWR A (A 2%)
MY 7025 0+0.025 mL, BUETE A0, ) 20 5 s i 8 i i
5 mL Fl 4 mL ¥ W51 A AR AS 1 0 BE 5312 43 ) o

U (b)) =292 _ ,00289, Uy (by) =222 _ 0,00361 .

\/§><5 \/§><4

@10 mL ZEHE A RIS &

JIG 196-2006 & FHBE B 28R s MR ) 1T JUG
646-2006 B AR LR ) UOHLAE 10 mL 28 (A %)
H 25 25 0+0.020 mL, BUETE A6, WIZS &S] A A
XRS5t ur(c):%‘ffo

DS ARAE ) A B

ARSI 25 A felt R IR BT s A, TR AR i A Y A
(20+4) C, 20 CHIKMIRFIZIK R BN 2.1x107%, W7E
e Sty 150 155 0 B S L K oA 14 R RS Ak Sy (o B
TR x4x2. 1x 107 )ymL, 4 B4 57 50 A 1155 Fh T RE I sl 51
AT x 4% 2.1x 0.0001

V3 x BEUAR

=0.00115,

A B AR A0 E N u(d) =

=0.000485 .
OARY oA Al
PhE 4 Aoy s, WIARE 2R 5005 00 R
A AN 22 A i A :
(S :\/ur(a)z +Ur (B)? X3+, (y)? +U, (©)* x5+
U, (d)% x10

0.000485% x 10

=0.00744
(3) B MUE TAEIZR B AR E R u(L)
Bl — R BRAER I, A IREEIEFE 13K, 255k 1,
W HER 2R R A=B,C+B,

Koo A6 | AR A TR TR R

Ci—55 | MR UETR RV i
Bi—A&bE,
By—#HE

~ \/0.002892 +0.00289% x3+0.00361% +0.00115% x5 +

F 1 BERWIRERRRE SR MIEETR
Tablel Saccharin sodium concentration of standard
solution with the corresponding peak area

PRI F 5 1# 2* 3* 4* 5*

W SIRab)

WA B B VR B 5 10 95 50
WETRIAR, A 56442.5373090.1 788501.0 2031219.5 4105841.6

2 o R iR d /N IR LA 45 R
A=82780C-35568, M CZEr? 1.,
PAOHE VR L AR Ml R B BRVE AR 2 FE T A =R

~\2
:s(y)\/1+1+ (©-C)

u(L) b 1 p n zin:l(ci_é)z

" Iy, —(a+bC))P?
s(y>_\/zl-1[yn (a+bG)]

n-2
n

C- zi:lci
n

o u(L)—F A BERSR Co B 7 A AN 2 JE

S(y)—HI LA SR AT A SR A I SE (2 2245 D1
FEIR TR AR IR 225

P Sl VA VR I S TR p=2;

N— RV TR0 2 A KB, n=5;

AR VA VR T AR o

Bi—H 4, HAH 82780;

Bo— 4L, HAE H-35568;

Ci—FREE PRGBS, mg/L;

C — b o 5 VP R R BN MR R R T B
20 mg/L;

Co—HFE A RS EH 1 e, 4.2 mg/L;

F2= 1P REARAA BB AR, TH5ER: S(y)=6825.54,
u(L)=0.07624 mg/L,

T A2 o Y 2 00 A R 1) R R AS 1 S O
u(L)/Cy=0.07624/4.2=0.01815.,

(4) Formma

25 b, brvfE 2 B RS A R E RS
AT A R R Ak 5 FIAR 28 X 4

U (S) = Ur (S) + Uy ()% + Uy (L)

—/0.0144% +0.03912 +0.01822
=0.0455
3.3.3 HRATA G AW R ZE 5 E u(P)
FREL 2 g BLHIVE, MI7KEARZE 50 mL 450, BULE
WAL 0.22 pm UERE, FEBORH (RSN E
(1) BESOARE AR R PAL HES | AR AT E E u(P))
PRI T RET S OHAUS-jdv215cd, Mt E
T, KL EN 0.5 mg, FEMTTEN 2 g, 54T

u(L)=
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Table2 Resultsof saccharin sodium in mixed wine
FEf 5 1 2 3 5 6 7 8 9 10
WG a2 it/ (g/kg) 0.1047  0.1047  0.1048  0.1052  0.1047  0.1055  0.1050  0.1051  0.1052  0.1046
A/ (g/kg) 0.105
DUZEIRbRUEZE S(g/kg) 0.0003

B pE, AT AR BRYE R R U ()= =
V3 %2000
0.000144 ,

(2) FEMERTIARIRHIEE u(P,)

JIG 196-2006 { # FH B B8 5046 MU ) S UG
646-2006 { B i HURE ) UOBAE 50 mL 28 BH(A )
HIZ5 & 225 9+0.050 mL, BUFIE A, NS AR
Xof AN 5 BE SR up (Py) = % =0.000577 -

(3) FoEMEM

23 b, RE SR AL B AR A A AN E S AL
AT LA fai Ak 19 7 AR A 5

U (P) = U (R)* + U ()’

=~0.0001142 +0.000577>
=0.000588
334 MBTAMIIANRAHZES»E uR
A SE IR 37 B AR 22 Ffh e DA AR IR 2 f ), A
AR EN: . (USRI R 22 R, NI AT
5 [l —AE 10 ¥k, S H SR s R L3 2.
I, #E 5T PR B AR X bR R 0 E A
u(R)=S/ V10 /0.105=0.00093..
34 AHAEENELERRERIAHEEITE
341 THRENTILE
3.3 E 5 B L AL AHXT AN E B Form I A T3 3,
*£3 HEENTHEESELEE

Table3 Thesummary table of relative uncertainty components

A AN B TR X ARHEE U
33.1 PRI ul(C) 0.00100
3.3.2 PRI u(S) 0.0455
333 B S HTAL B u(P) 0.000588
334 D A PR S ul(R) 0.00093

342 THE AR
3G 4 A FE Ao 2 AR PR o
PEREES, DUF BB A 58 B A R A A BT

U (C) = /Uy (©)F +Ur (S)? + Uy (P) + Uy (R)

=+0.0012 +0.04552 + 0.0005882 + 0.00093
=0.0455

35 IRAMEE UItERERIRE
351 FRARHAEFE

Hy 05 R A OB B A R SR O S R
0.105 g/kg, W& BUbRHEAH & BE A :

U(X)=Uy(c)x0.105=0.0455x0.105=0.00478 g/kg.

B EHF k=2, WA A E A A R
U=ku(X), 1534 AT &

U=2u(X)=0.00956 g/kg, % F& | 5425 SR B3 AH R
/AL, W2k U=0.010 g/kg.
352 ZRBRE

YRR €8 1 325 T A TC G HRORIERS A Y o, T
FR K C=(0.105+0.010) g/kg, k=2

4 % B

3 o X P P P WIS B R B b, R B
SEARMEM R AR R T S I A B E B R, HUCRARIERR
T, TR A BT AL PR 5 DR 0 T AR PR S0 5 LA AN
FERAXT /AN DR, AESEPR ARSI i R rp, 08 P ok B
e L, SR 2R 8 G I S RS R A DRl N T
OB E B, AT DR UE S 36 25 SR ) MR 1

SE Mk
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