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Uncertainty evaluation for the determination of acesulfame in red wine by
high performance liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective
performance liquid chromatography-tandem mass spectrometry(HPLC-MS/MS). Methods

To evaluate the uncertainty of the determination of acesulfame in red wine by high
The evaluation model
was established according to SN/T 3538-2013 Determination of six kinds of artificial sweeteners in foodstuffs for
export-LC-MSMS method. The main sources of uncertainty resulted from the determination process were discussed
and calculated to get the composite uncertainty and extended uncertainty. Results When the acesulfame content was
0.968 mg/kg in red wine, its extended relative uncertainty was 0.0616 mg/kg (P=95%, k=2). Conclusion The
uncertainties of the experiments are mainly derived from the recovery rate, repeatability tests and preparation of
standard solutions.
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56 PR ARSI 245 SR, 35 I 2 Al T B 2 AN e
I I A L B 230 o 22 B 3 B AN E BE VP E e . [
FAnifE GB/T 27025-2008 o 4o R i 5 46 3 B 7 119 38 JT
sk ) MR BRI, R S 0w R HL A IR B S
AE LT o MER—DIGIEE R, S B 5]
HGLI 25 508 IR B B 4 5 PR, S D 4% rh e 6 5 AT
KA EEMER . Bk, ASCHH#E CNAS-GL006-2019
CAEZA A BT ORI 22 BE R PPAS 47 ) U210 JIF 1059.1-2012
CoMEAH E B e 520R ) 1P, X% SN/T 3538-2013!"
SR A 1R B8O AH €835 - AR B BT 5 15 (high performance liquid
chromatography-tandem mass spectrometry, HPLC-MS/MS)
D 21309 r 28 3 O 1k (AN o B R IR EA T 0 A kA,
TR E R, Hes AR eI EMRR 1.0 mg/kg AYRIZE R,
T PR 0 25 SR 1A R RN A B, S 5 M AN 0 2 B 1) B
R0, R FEEER, LU HPLC-MS/MS il &
ZL v 22 B i AN A BE VY SR AR R, AL
77 Y B R R I S

2 MRERE

21 UEEMR

Waters TQ Detector f=i 80 AH €335 - BB IR T A, BiA
HL IS 55 25 TR (EST)(ZE [E Waters 23 #]); XPE105 Hi ¥ K-
(B Mettler-Toledo A F]); #B4lK &4 #%(ZEE Think-lab
/A +]); KQ-250DE 7 I i v v (B L i B 75 A A A RS
A]); 0.22 pm A HAHIEBL R S A A

EFEEFRUE N (F R 99.40%, ANHREE: 1.00%,
Dr.Ehenrnstorfer Gmbh 2 d]); BB, ZME (B ikaE, EE
Merck A wl); HR(EiEal, f8E CNW A H]); H ek (o
ali, {8 [# Fisher A F); Z0 RN T AH#TT )
22 ZWHE
22,1 HsETa

CLWGRE AR ST, BOE SRS, A 20 min, RS
EEIRE, MEFFRBGEE 2 ¢ E 0.1 mg)T 100 mL 5
R, A S min, IWEBEIRG, FKMRBRERZZE
2, W51, H 0.22 pm A HUHIERIE, At s R0 -
ER I BTSN 22 -
222 ARBIRIR Y ECH

WER PRI BE B ARAES) 10 mgCREHIZE 0.01 mg), fIA
50 mL KA, BHIEZES, T 100 mL e
KRN, B5), ENPREGER . WEFIEL 1.0 mL F5
HEREATI T 100 mL 58P, FKRBREAZZI L, 15
FFRUEN E SR, 25 RS 2R AR 20.50.,100,
250, 500 ng/mL,

223 MBLEH

(Ot 4

%M Waters Atlantis T3 3% #E(2.1 mmx100 mm,
1.8 um); #iik: 0.2 mL/min; F:i&: 35 °C; #EAEEL: 10 pL;
WEhHH: A RZHE, B A 0.1%RF %, T 3la) H k-
5 mmol/L W EREZVEWL, #hEEVEBIFRY: 5% ~ 10%A(0 ~
3 min), 10% ~ 70%A(3 ~ 4 min), 70%A(4 ~ 5 min), 70% ~
5%A(5 ~ 5.1 min), 5%A(5.1 ~ 8 min),

Q)i 51

BT AEEE T A A 2505
A R RAE B IR 150 °C; BRI
TR 500 °C; AN HE: 3.0 kV; HEFLHE: 30 V; #0057
o ZRN NI, WMo LIRE 161.8/82 (RiifERE:
15 eV, ERET), 161.8/78(HHERE: 25 eV, EHET).
224 RHEEHFHRNES

LI A AR X :%SAZV

X A R C SR E S &, me/kg; m BEATE, g A
Xof BESR VA P R SR W TR A SRRV T TP i R i
HA; Vo R A E HRFE, mL; Cp X HE S W 2
FEE WL, ng/mL.

3 HZRED

31 FHRAEERRESH

MRS 3k DA BB A A O A o B R
KN Ur(1), BRI AR E B Ua(2), FE0hE S
TG AR E B Una(3), FRUEV IR 5 A DI AT 2 B2
U SRS | AR AT E BE; Ura(5), MREEZ S AR
AN R B

7 ZA G
U = YU (1) +U 2(2) + U Za(3) + U 2a(4) + U 2a(5)

32 THREESENTE
3.2.1 HSBAREIINGG R ZE
BT 2 — KRR, BT RN E
IEPIRMEAY VPR 22 N£0.1 mg, BEHSINE, k=13, 1§k
" ot oL 0.0001
TEASHA R A U(l_l) :T
AR FREASTE B Ura(l) =
3.2.2 A I R
(BRI ES AR AT ERE: FEMFREFRH 100
mL A FAEMER, K 1IG 196-2006 & P IS &8
ERAE Y ) HE R AR 0.1 mL, 406, k=
S BREARHER Y Uy, =k =0.0577 mL , 48 REHR

3

=5.77x107 g JREER N2 g,

-5
STT07 5 eex10%.
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WS AR AR E B R: U(22=0.0577/100= 5.77x107%,
Q)BT IR A E BE: AR RHEIRLE ) 20 °C,

Uy, = 0.008/+/3 = 0.00462 mL » 550 5 19 Ik £ 22 A VG [
JE(20£2) °C, KM RECH 21107, $HETE AT HA,

SEH EE R 2 (20+2) °C, WREEASALT A RAN E B AT B OWm O WM O R W OE E N
DA o VMR 1 R BRI ik R BOR T B, KR ik R B0k U =1><2><2.1><104 — 0.000242 mL, RS 1 & A
2.1x107* R AR M 1, k=3, FRIEAHE G 3

100x2x2.1x10™ BN U, =+0.004622 +0.000242> /1 =0.00463 - 100

Wi U,y = 7 =0.0242mL, BT A

AR AR B AT 2 B R : U 4=0.0242/100=2.42x 107",

Bt B a2 2 51 A By R X bR E O 8 B Dy
Uri(2) =+/0.000577 +0.000242 =6.26x10™ .
323 AREBRIING R

(DFREYI TS AR A& B AEARUEY) FE 5, &%
FEEARUE SN LERE Ry 99.40%, ANHHEEN 1.00%(k=2), &
Y5y 5340, WIARXIARUEAA & B2 M Ug 1)=1.00%/2=0.00500.

O EY R ETIA BRI EE: 02— R¥F,
L FIROP A e TE AR A SR 22 040,01 mg, {RIZHHE
i, k=3, FRIERBIEREN: U, :% ~0.00577 mg -
br AfE 5 BRAE R 10 mg, AH X AR HE N o E B R
U3=0.00577/10=5.77x107*,

)R ERE 28I 2577 AL AN S B AR dES PR
F 100 mL A A HUE 75, MR B i AR A0 LR, AeiF
2N +0.1 mL, I, k=3, BRI EE N
U = 0.1/+/3 = 0.0577 ML 5250 % 1 & 248 1k o [ 2
(20£2) °C, KM R R 2.1x107, #AEFE AT, n
AARMEIER: U,y = 022N g0z
B8 BEHEA T 1, OB T 28 T R 2577 2 I AE R AR UEA

(3.9)
mL A ZAEREHUE 207 A B AN E I IR AR A% 45 TOE 25
EMATEIEU g = 6.26 X107 . dgRs M L
FRANGA 2 FE HEA T L, DDA M At 25 5 VR R el 2 )™ A= T A
Xif 7 1 N A E & H
Ui = J0.00463 +(626x10*)* =0.00467-

S)FRiE AR LR EL Gt R 5 | ARIAEREE: BHL 0.5
mL FRERE AR E 100 mL A8, /3B 2.5.1.0.0.5,
1.0 FpdErP I 2 10, 10, 10, 50 mL &5, HKERE
ZI B JEAS B bR AR M . e A ph 20 B 15 2 NI B iR
225 NIAHAE FE R 1, W4 B AL BRI AN 58 FE R4 7
A O, B8 O M X R W oE E A
Us iy = \/2 x0.009242 +2 x 0.004052 + 0.00576°

' +0.0006272 + 3% 0.001572 +0.000627>

(ORI N A A 5 I AN 2 3 s o T 28 2R P e
N IR N b o il e AT A A, 1S B TR R
Y=1.8983X+33.804, MR K r?=0.9962, HRAEyA IR TR

S - - +Db ’
TR 22 S:F”‘ (@ +b) 446 gL PR
n-2

M REWREL p=6, FIJEE X =19.36 ng/mL, priE T/ERHZE

=0.0156

MoAH& 5 A WM A~ W OE E K
RN 4 = J0.0577% +0.0242° /100 = 6.26x10™ . —
o o . N s 11 (X=%)?
(4B i 25 SR R R A0 A B - AR B B 3 Ve =57 H+B+57,2_0’00672
PRI AUR, | mL 2SR O0 SL YRR 0,008 mL, 259

e A, B W W hR HE R B E E R

F1 EHEARERHSIANNTAHEER

Table 1 Uncertainty introduced by standard solution preparation

AHIE 5 AH1ImLZ AHKImLHEFR AHSmLZIE AHSOmLH A IOmLAE  AZ 100 mL ¥
. il . e e b e O ey
AU PER WA KBWE B LS X e il PRek 25 i XAk
FEVFIRZE/mL +0.008 +0.007 +0.025mL +0.05 +0.020 +0.10
ZIBE
e B IUABYmL 0.5 1 25 50 10 100
2
AN E 0.00462 0.00404 0.0144 0.0289 0.0115 0.0577
WE IR 2E/°C +2 +2 +2 +2 2 12
R "
;; gk & e 2.1x10* 2.1x10™ 2.1x10™ 2.1x10™ 2.1x10* 2.1x10™
IR
AN 2 0.000121 0.000242 0.000606 0.0121 0.00242 0.0242
AR ASH 0.00924 0.00405 0.00576 0.000627 0.00157 0.000627

i B 2 2 1 1 3 1




En

1614 =

2 4 Jo R A I A 4

81

B e A oE T8 W5 A I A X bR E R B R
~[0.00500% +0.000577% +0.000626 +
10 1 0.00467 +0.01562 +0.006722
324 BEEEIING R EE
LT PR I EMRPR A 1.0 mg/kg, SRR
FRUEAT AR B, PRIEFREZESKIG S S s i A 3 LG
PR, £E 2 g a8 LA S IR 2 g WHEEARME L, #%
FE S FTAL B A BRSEA TINER 6 £, DA RIS AR L3 2, %o [|1 i
100%- R

=0.0183 ,

RAT B EWRI T, (= =3454, BHHE

f=4 I, 2 i FUE AR, t0.05,4=2.776, t >tg0s4), MIH
5 100% 547 WAk, Bk, 5 ECE I ks | A KA
FEPE

F2 FEaEER

Table 2 Sample recovery rate

SEG U AL 1 2 3 4 5 6

FR/%  91.79  88.43 93.05 101.98 89.54 90.01

[ Ay X = éi X, =92.47%

PRUEN2E 0 s =

MooX s W~ o EON
S 0.0494
Rx/n  0.9247x+/6

325 MIKE LTI AT
1E 2 g ZSELLAEM RN 2 ng LIRS, %
2.2.1 AT ISEATAN IR 6 44y, MIASZE R L3 3,

Ura(4) = =0.0218

®3 HREENEER

Table 3 The results of sample repeated measurement

52 YREL 1 2 3 4 5 6

Tr/(mg/kg) 0.952  1.014 0.923 0970 0.982  0.946

_ 6
ﬁ%%ﬁi%ﬁﬁﬁ:x:éZx:o%smwg
1

RS R g

MoxX FF M A W FE OE N
S _ 00339
Xx/6  0.968x+/6
3.3 ARtRENHEEITE

A b A A N S S BT P2 B e E
235 5L B AR B AN 2 B

Uni(5) = =0.0143

Uy = U (1) +U 2a(2) +U 2a(3) + U Zwi(4) + U Z(5)

= \/0.00002882 +0.000626° +0.0183% +0.0218> +0.0143% =0.0318
e B[R P A 95%, BALEHF k=2, WHREY

BT RS R

U =Urix X x2=0.0318x0.968 x 2 = 0.0616 mg/kg » IM*E L

IR N X=(0.968+0.0616) mg/kg (P=95%, k=2).
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Fom Y T A 3 VR T ) R s o it e 300 TR R SR B AR
B ASH 8 FE AT PEE, SN/T 3538-2013 ¥kl 58 2130 22
FEE BN E B RO RS A IR | ERE
W E FAR HEVS VR B O o PR, AESEBRRI TAE S, R
FERRTHERAE R RS M RS e, 1 RS T R 1B
BRECH, M IOPAT AR AR, FE AR A Jy Ik ) S A
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