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Uncertainty evaluation of determination of alitame in preserved plum by
high performance liquid chromatography

SHEN Jun-Bing"

(Zhao’an Institute of Quality Inspection and Metrological Verification, Zhao’an 363500, China)

ABSTRACT: Objective To evaluate the uncertainty of determination of alitame in preserved plum by high
performance liquid chromatography. Methods Alitame in preserved plum was determined according to GB
5009.263-2016 National food safety standard-Determination of aspartame and alitame in food. The relevant
measurement model was established according to JJF 1059.1-2012 Evaluation and expression of uncertainty in
measurement, CNAS-GL 05:2011 Guidance on the application of the requirements for measurement uncertainty and
CNAS-GL 06:2018 Guidance on evaluating the uncertainty in chemical analysis. The sources of uncertainty were
analyzed, the components of uncertainty were quantified, and the uncertainty of measurement results was evaluated
finally. Results In the 99% confidence interval, k=2.576, the content of alitame in preserved plum was (0.0823+
0.0059) g/kg. Conclusion The main sources of uncertainty are the uncertainty introduced in the preparation of alitame
standard solution and the determination of sample content by fitting standard curve with least square method.
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sty o BT 7 ECL S AR g s ) R A e Ay Bl g (7
GB 2760-2014 (£ b2 42 [ GARUE R AR F bR ) 1)
FhRLE, RIS R ARV R 0.3 g/kg), IR
JIF 1059.1-20 12 A 1 FE P 5 #m )Y CNAS-GL
05:2011 I A A2 i R A Se it B ) U7 % CNAS-GL
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2.1 X5

Agilent-1260 =5 R0 AH € 3% A3 (BT A% 47 B2 A6 I 4%,
% E Agilent 2 H]); MS105DU Hi, K- (0~42 g, Hi1-
Mettler Toledo /A H]); ME204TE H,FRK3-(0~220 g, Hgt:
Mettler Toledo 7\ #]); MCMVS00MCN £ fity kL BEAL (75 =
Bosch /A F); KQ2100E i 75 i 35 v # (BL LU il 7 P AR
BRZs 7)Y 3-16L B0 AL (15 [E Sigma /A 7] ); Researchplus #57)
#8(0.1~1mL, f%[E Eppendorf A Fl),

[r] 3 EHBR v A (21 E>98.5%, &K Toronto Research
Chemicals 24 H]); FIBE(tAikal, #8E Merck 24 H])o

SEIG /K 481 F Milli-Q Advantag #4fiK 245 Bl 45
FIRBLEZK; SRR A AR b T
22 LWHE
22.1 AR RELH

27 GB 5009.263-2016 € £ T % 4 1B Z bR e £ 5 Hh e
ST EL R BT R s ) U 3.3 Aol TR o A R
HEBIFREL 0.025 g(CREBEE] 0.0001 )bl Sy FithRute i, K
fEFEEAE 2 S0 mL REME R EZIE, Bk BT SR

(0.5 mg/mL)o BT 3 EARAE R4 ARV B B fH A
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3 R L | K SR R L | £ PR R RS B A
223 &Lt

{63 41 Agilent Zorbax SB-Cj (4.6 mmx250 mm,
5 um); A 30 °C; WBhAH: HIEE-7K(40:60, V:V); iE:
0.8 mL/min; #EFEHE: 20 pL; rill#%: DAD; #rildk:
200 nm, BHEVEIFEE: 0~8 min, 0~40% Y, 8~16 min, 40%
F B, 16~24 min, 40%~0 F B, 24 min J& [0 2190 4R A 451
kR
2.2.4 AR RAEAEFRAR R T

i GB 5009.263-2016 { &% e E R & bl
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3 HER5SH
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32 THEESESEK
3.2.1 AR RECH] 5N R ug

(1) B3I bR v S S EE 5 LA BN BE ugy 50T

A S 58 il R A9 BT g B oE S W B & K Toronto
Research Chemicals /A ], R4EME K Toronto Research
Chemicals 2% &) 4& 41 (19 #H 5C UE 45, BT 7 S 09 &0 3 ok
98.5%+0.5%, N ULAIFME A k=3, T18 A bR ifE
AN R

0.005

E——— =0.0029.
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(2) BT EFRAE SRR E S A AR E E ug 5387
ARSI FH 2K 2 A A% 195 L Mettler Toledo 22 /[
MS105DU B R VA7 3 G An il fh R it . FRE TRy
250 mg, F R ALVFIRZE+0.05 mg, PRI k=3,
T AR AR HEAS B 2
0.05
527 950x3
(3) BT JIRRPRIES RS UE 5 | AT E B ug 0 HT
A S 5 T ) BT 7 A o A T P S S A TV R
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SIABIRE R usey; (3) BT EER MV W i 2ok 72 rh i
JE 5 A2 BRUE IR (20 °C)YRTH ST AR E B ug)o
ugay: JIG 196-2006 & FHEE S B ARG B ) U bl
T GRE BRI AR 0 2E; JIG 64-2006¢ BE M AR KA
AR ) PO e T 2K SR RS I AR I 7 i AR 22 . #%
S B, SRR AR o .
Usz2y: JIG 196-2006 € H FHBE 35 B B AG 2 BUFE ) 1915k g5
250 I EE A PR AR R 22 A S e, WA B T
50 mL A1 10mL %568 x HFTHE 10 YOFFRE, FIFHDRFEA

ﬂiwwa&ﬁ@@%ﬂﬁﬁﬁ@ﬁ%ﬁﬁﬁﬁ@ﬁﬁ%

fﬁ(us3(2):%); JIG 64-2006 { B ek 2 LR ) PO oA Bl
R AS 1 B 5 PR 22 (W AH DGR E (B URARTE 100, 200, 250
H11000 pL Ak AP B SR M43 TN < 1.0% . < 1.0% . < 1.0%
F<0.5%), 80T BT AR HEARH S B FE 38 5150 A k=3,
HARMEAHE B AR us3<2)=%o

Uy BCHE R PR AR (204£5) °CE3l, # 20 °CHf
Al K B AT 2 E0N 0.00021/°C, (H1TF7E 20°CHF B E 1
R 20 0.000025/°C, it/ FaliK (AR Ik 25K,
g 28 W FC X AN 7 JBE )20 ) o T ) e e P P WL S S5
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WE 255 A B X AR E R O B usonUsen

\/ ”33(1 V1)+“§3(2 V1)+”§3(3 Vi)
v ), AR ILE 1,

TE B 7 FIAR M W TE i L FR vh, BT T AR A S T
(0.5 mg/mL)f#i Fil— 50 mL 255 E 4. 100, 50, 25,
10.5 pg/mL FBT S EH AR E 2R 5 T AR RIS R A2 4051
R MRS B 0.5 mg/mL il Sy AR MERS &AW 2 mL
(1000 pL 2 ¥%). 1 mL(1000 pL 1 ¥X). 0.5 mL(250 pL 2 ¥K).
0.2 mL(200 uL 1 ¥X). 0.1 mL(100 pL 1 ¥X)ZE 5 4~ 10 mL %
T, HF4iKESR, BN 100, 50, 25 | 10, 5 pg/mL
B BT AR R A TAE VR . PRI, AT il 3 7 v fif
1R 50 mL 285t .5 ¥ 10 mL 25480 .3 IR MR 1000 pL
Ab . 2 RESTAR 250 uL &b 1 WRASIAR 200 uL 4b | 1K
WA 100 uL &b, RIBAT 7 FAR v A W e o L AR 25 55 AR
AHXSARHEA T ugs:
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T 3 B WV TR TE 1 5 L R A X B A o

u= /u§1+u§2+u§310.02000

e ESIPNCL P S b
(1) REEFR BT A LI EBE uy 2047
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PR A o
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(2) IRFEEATIABIARHEBE up 47
ARSI RRE B A E T 25 mL 2550, FEH 50% H sk
BWESR . ZI03.2.1.3 B, T AR AR AR E
A 1=0.0021(25 mL 24 5 25 4+0.03 mL; 10 I
FREFFRHER 22 $=0.0063; 7E 20 °CH2li/K BRI K R
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0.0001,

Table 1

®1 FERMBRFHOEIIRESHERE

The relative standard uncertainty of volumetric flask and pipette

fr BRI AVFRE 7R Us2) Us3) A AR R AN E BE w0
50 mL A (A 90) +0.05 mL 0.0204 0.0014 0.0303 Us3(v50=0.0007
10 mL 2 Hfi(A ) +0.02 mL 0.0082 0.0027 0.0061 Us3710y=0.0011
WA 100 pL 4k £2.0% 0.0008 0.0006 0.0001 Ug3(0.1)=0.0100
WA 200 pL 4k £1.5% 0.0012 0.0012 0.0001 Ug3(102=0.0085
WA 250 pL 4k £1.5% 0.0015 0.0014 0.0002 Us3(10.25=0.0082
FEWiAR 1000 pL 4k £1.0% 0.0041 0.0029 0.0006 us31y=0.0051
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Table 2 Alitame content of the preserved plum sample parallel test (n=8)

AT/ (g/kg)

- HE/(g/kg) A B 1 A 2/ %

1 2 3 4 5 6

7 8

0.0825 0.0813 0.0824 0.0819 0.0827

0.0825

0.0830 0.0822 0.08231 0.05

x3 WAMPERINTERRKREMERPIEER A (n=3)
Table 3 Alitame standard concentration and corresponding
peak area A (n=3)

ci/(ng/mL) A A A A
5 35746 36012 35890 35883

10 72523 73666 72804 72998

25 179816 180004 178524 179448

50 362014 359007 364089 361703

100 735480 746045 745179 742238

AR 3 I E RS, s/ IR IA R Hbr vl
LITN: 4=7429.2C-3857.1, MFKZRE r=0.9999 , H 4 H!
T v iy £ 068 1T A ) 5 2 A v 2
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T B S EE Y & B [(0.0823+0.0059) g/kg, k=2.576].
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