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W OE: BN S S SR %k (high performance liquid chromatography, HPLC)i i€ ¥ il = o i & 2 B &
HAHER. A& MG GB 5009.121-2016 (£ % A [H ZbRE R i P IR S LRAGIIE ) Hhaf — I
T, SE N AR, U AR A AN E B, X AT TR E . R U IIIKE
H 50 pug/mL i, EHEEP AR S EANELS RN 0.523 gkg, 7E OS%MEFXET, HI BAHEE N
0.098 g/kg (k=2)-451€ X TR ROBOM G 10 e # e se h I A L B & ik, HORH A BE 2 i e IR vEVS W
0GB v T 2R A
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Uncertainty evaluation for the determination of dehydroacetic acid in pickles
by high performance liquid chromatography

XU Yuan'?, CHEN Yu-Jiao'*, ZHU Zi-Tong'?, XU Ying-Sheng'*, YU Qi'?, ZHENG Ting'?,
LEI Mei-Kang'*

(1. The Quzhou Comprehensive Technology and Service Department of Hangzhou Customs Technology Center, Quzhou
324003, China; 2. Technical Center of Quzhou Customs, Quzhou 324003, China)

ABSTRACT: Objective To evaluate the uncertainty for determination of dehydroacetic acid in pickles by high
performance liquid chromatography (HPLC). Methods According to GB 5009.121-2016 National food safety
standard-Determination of dehydroacetic acid in food, the second method of liquid chromatography, through the
establishment of mathematical model, the sources of uncertainty in the measurement process were identified,
analyzed and evaluated. Results When the addition level was 50 pg/mL, the determination result of dehydroacetic
acid in pickle was 0.523 g/kg, and the expanded uncertainty was 0.098 g/kg (k=2)at 95% confidence interval.
Conclusion For the determination of dehydroacetic acid in pickles by HPLC, the uncertainty is mainly composed of
standard solution and fitting standard curve.
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fFARAE ) AORLAE, W £ R AL 6 I S v i S5 R A oy
1.0 gke”. BUREE, TR L BRAGKIN Tk A S M6
TEED A LS A B A G 4 SR R
MEESRY, SR AR F SR AR H R
SR AL 2R U AN E BV PSR B A, (HE
ML AR B 5 3 A B/ IR B 3 B E A 00 RE BRI 18R
WARIE . ABFFRYE GB 5009.121-2016 { &4 E &R bRiE
BT R BRI E ) TP o ik, ik
S B ORI 5 F I S B R Z R A R IR
JIF 1059.1-2012 (IRAHEEITE 55K ) ' CNAS-GL
006-201 K Tk2F MM A 2 BE R PEAG 4 R ) JUG 196-2006
Coe PR R kG e MR ) USI BsR, oh A S 1 R A 7
AYHT, RLE AR, Y50 I AR v ) A A
RV, R ILHEA TR AT RE, DATTAS Hh B S £ Il 45
FIANERE JBE, R RN F S b A e S R s B )2
Wi

2 #MRlEEE
2.1 UEFEHE

ME204E L F R F-[fie/Nor JE{H 0.01 mg, H4F#-FCH]
LA EEARA R, FRE PHS-3C pH (IR %R

2V E A BR 2 F]); MULTIFUGE X1R %25 s A R 5504
U3000 1= 8507 AH 5L [FE BN C R (i) (AR FRA R L.
22 WS FRER
22.1 &K Al

i, SR (Eigal, KERREAR), e,
TREREE(OTHT4l, TEIE CNW A F]). 43 I EL 5 0.02 moL/L
RSV . 20 g/L EERANTAT . 120 o/L BiIREFA L
222 FAFfES

R ZBRARME S (LHE 99.0%, | i 42 3% S B BHE
ZEN YN
23 ELWHE
2.3.1 AR B

BV W53 b VA A VORI T ARV

R L FRPREI £ (1.0 mg/mL): YERFREUR S 2
FRFRUESD 0.1 gCRE#EF) 0.0001 g), FH 10 mL R EALIE R
Wik, FKEZT 100 mL 2.

B ZBRbRUE AR 43 iR BT S £ PR bR v It £ T
0.1, 1.0, 5.0, 10, 20 mL T 100 mL #s3tiiH, FAGES .
el B A 1.00., 10.0., 50, 100, 200 pg/mL FRifE TAEWR o
232 Hdp4E

FREUFESL 2 ~ 5 g(KS#f 2 0.0001 g), BT 25 mL B0
rh, MAZ 10 mL /K. 5 mL BREREFIA R, S S i
W pH & 7.5, ¥ERSE 25 mL A, KRR LR,
25, BT 25 mL &.08 P, @ 4REL 10 min, 4000 r/min

B0 10 min, B EISHGE 0.45 pm A HLIENRE, bR
REAGE, RIS A 825 .
233 &iE&t

e 157 InertSustain AQ-Cg HP #15(2.1 mmx150 mm,
3 pm); FETAE: B 0.02 mol/L ZREk(10:90, Vi), Wiik:
0.3 mL/min; F3: 30 °C; #FHER: 1 pL; FpA<: 293 nm.
234 HFAHEA

F S IS O & i (O T

(¢ —co)xV x1000x f

X = )
m x1000x 1000

A
X—ilFE P A BRI 5 &, g/ke;
or— IR TR IR A LR BT R, pg/mL;
co—725 ISR P LAl TR ) BT Sk, pg/mL;
V—iA VA AR, mL;
S A A O 35 R (=0.5);
m—FRBUARE R BT, go
235 BEXHA
MBI S AR 51 R AN B 8 R VR AT o 4N 15 1
MR E

3 HEREHR

31 NMEFHEEHEXIENITE
3.1 A RN ITRE
311 PEEL N

N EE A PR BT S I AR E TR T A AR
IR S50 S F A ST F AT I AE 5 UKHIARKE P A I SR L R o
BT eSS, WELERH 2 REZ MRS
RIFEHIME, ARGWERE C oh 2.33, WiEkEAXS
HR 0 A M AR AN T E S

- R 0.536-0.510
ua(X) = VExC Vzxz33 0.0079 mg/kg;
FHR R IEA E JE -
Upera (X) = 228 = 8073 _ ¢ 915,

X 0.523

3112 TRl SR AN R
HH AR SZEG Iy AT S UOMAR TR S5, A5 H A
TR IR [0 3R B A AR AEA 2 wrea(R), W 1,
3.1.1.3 AR A ZEBRIEASHE
DR Shy ) 5 o A2 AR S o DO BN OG, K
A ) A A XS oA 8 R
Urela = V Ureia (X)? + U (R)?2 = V0.0152 + 0.02132 =

0.026,
3.1.2 BEIRHEEM TR
3.1.2.1 FREERE m

SR P RS2 E A, IR E B AT R, KA
R ALVFR22 0.1 mg, FRIEUFES 2 g, SR A4, k = V3,
DR e At 5 | A BRI RS A A Al -
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HIEE R
BIAKIABER | ™ -
- A BPRHER
A iyl 3
mmEESIA |
BRI 5 BE PN
N HEARHH
) FEE
TR __%ﬁﬁ%ﬁA%l /
Ry \ /
RN \ /
FERERABE || j
.ﬁ ll I|
iﬁggib AB@K%EE .'I lll
| mLAMEERAE | \
| -
5 mLA R RS Hl - B ARHER
N wlgsIAL |
10 mLBAARZRIE i APRHERRRICH 7| ppae
RIE2ES) s | /
100 mLA R .;
BAREIEIA |/
I 5 B
B KRHhE R R E
Fig.l Uncertainty causality diagram
F1 HRMFEERNTHEE
Table 1 Uncertainty of sample recovery
MK/ % B % FREATEE ARREA T E
1 2 3 4 5
S 2 98.91 2.1026 0.0213
96.33 100.14 97.04 101.15 99.91
Uerer (M) = ZE(”;) - % = 0.0289. 520 °CIRE T /K BIRFUEZ Ik R B o M2.07 x 1073, #3595
3.1.22 FEREREE YV A, F Nk =V3. FrLUREZ SIS | A BRI XHR
(DA R E HEAT SR
S P 0O 0 S e A, R B TIE A T = TXa _ 5x207x107% _ g 06
25 mL £ B IR R 1 U=0.02 mL(k=2). 7 team ko
o M) U0.02 mL{=2). P (3 MR 5 AR B A48 it
ME R E 25 mL AR TSR AR AT
0.02 POE N N R
Urel(25) = o = 2;(25 = 0.0004.
Q)R EEAEZ)
SCERIE R 20 °C, SLEEIRE AR T 45 °C, BR

0.006,

PR Ay 5 LA o AR B2 VA Bl AN AR G, i DL AT

ucrel(V) = ’urel(zs)z + urelmz = V00004—2 + 00062 =
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(DR SHHTAL G | A BB
PR i A B | AR AS TR A
U = v/ueret(M)? + Ugre (V)2 = V0.0289% + 0.006% =
0.0295.

3.1.2.3  frifEhZ

(DR 2 BRI A

TS 2 TR AR bR T 3 SO B B A PR
PO, 4R 99.0%, ML S UL A, AR AR XA 6 B
H0.1%. TS, FF Nk =3, FriibriEdhs]

ABIHXT ™ SR
ug = % = °j§% =0.00058.

e 1 58 L 2 PR AR T T TR
S BT W R AR A RS, ARIERMEIE T, 1 mL 4
BRI AR U, 0.008 mL, FF RIAXHRAEARH
SEJEN:
up =t = 3;;’? = 0.00462;
5 mL 43 BEWR A 1Y SR VFiR2E Us 9 0.025 mL, JIrLIAH
X AR HEA G 22 BN

Us _ 0.025

Us = —— = = 0.00289;
kxv  /3x5
10 mL HUbREE I 5 FRVFIRZE Uy M 0.025 mL, AHXT
FRUEAST E N

Uy = ;’;j; = % =0.00144;
W BE AR B TS ARIASHA R BE 4=0.006, H AL HEUEF AT
A, 100 mL FRIMAT RATEL R U=0.10, FFLL
100 mL 25 55 | AR A 2 B R

Upgo = 20 = 21— 000058,
kxv  v/3x100
R B3k 6 ANANHE BE 43 i B AN, T LARC I &
RIS | AN 2 A

. 2 .004622 .002892
ucrel(B)=\/000058 + 0.004624 + 0.00289

= 0.00827,
+0.001442 4 0.0062 + 0.000582 0.008

(Y212
ABFFERIIE 5 AFRAEMZ A, 454400 3 K 5E
Borik, SRR 15 1SR, WA 2,

F2 FRERZNESER@N=3)

Table 2 Standard curve measurement results(n=3)

We B /(pg/mL) 1 10 50 100 200
0.174 1.737 8.875 18.187 35.526
e T
ik 0.173 1733 8.886 18.185 35.528
/(mAU*min)
0.171 1735 8.847 18.190 35.524
e T RS 4R
HEE $i’;{a 0.173 1735 8.869 18.187 35.526
/(mAU*min)

KL ERIA, LhlStrERT Lk 7=0.1781X+0.0483,
B p=0.1781, #HHE a=0.0483, 17=0.9998, FFF LIFrE 23
E AT ERE N

= 0.0204.

o, (-%)°
A
s—FR i 2R B VR Al 22
b—Hr i 2R B REER
m—F T O A F B, m=S5;
n—HRHEVE I 58 AR KR, n=3;
X—ARHIEE S IR, pg/mL;
xi— SRR W P — S RV, pg/mL;
X—hnifE M 2k B 34918, pg/mL.
() E RO A TSSO A AR HEAT E L ud(A)
FEEK U3000 = R0RHE (I 2R 2 Ak, B E
WA HHARER I EIE ulA)=0.06, T H1Ax il 2R 15
FIZESEE A BIABIFHXT G AR HEAS I 2 ok

Ucrel(A) = \/u]23 + u12§ + ulzl + u?(A) =

1/0.000582 + 0.008272 + 0.02042 + 0.062 = 0.0639,
3.1.2.4 A B LR EANTE B
PRAER R . FEALERRIRARRMENZ 3 FHHEAME,
JIT A B X B HEAS B S -
UrelB = \/utz:rel(m) + ugrel(V) + u(Z:rel(A) =
1/0.00002892 + 0.0062 + 0.06392 = 0.0641.
32 ERMRERHEE uX)
R A AN B 2R 8 B A EORAE G, A A X
FRUEASTH E N
Uerel(X) = [ud, + u2 5 = V0.026% + 0.06412 = 0.0943.
BT LAA AR VAN 78 A
u.(X) = 0.523 g/kg x 0.0943 = 0.049 g/kg.
33 YRIABEE
BUX [0 B 5 KR 95%, & AT =2, ES
mn R LIRS R Y TR AN E N
U=k xu.(X)=2x0.049 g/kg = 0.098 g/kg.
34 SZERIkE
A5 v 0 A 5 1k ol S B A2 I e TR R B R
50 pg/mL WINFREES PR R B & 5 Kk, MR
#£ 3, BAWA LR &R 4R (0.52320.098) g/kg
(P=95%, k=2),

4 HiL5iTie

AT L, FAT H BN AKFE A 50 pg/mL B, 78 95%
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AR XA T, S S 2R R I E R R
(0.523+0.098) g/kg (k=2). il FiRBFFT A1, ASHHE BE
REE B, FAHEXEERA TR N . s
VRORH €80 T 0 5 S S v O A 2 R 2 T AN A B R
FE ST AL B T HBR A V5 AU G Ao i Al 1 PR, 52
50 28 o AT S N G BRVE SR L A o i P 0 B P
T RRAE IR, AR A TSGR, IR A A
PN

#3 HERIZEBEEMNELERN=5)
Table 3 Determination results of dehydroacetic acid in
samples(n=5)

FE o FEte L 310] R. A R =

/(mAU*min) /(g/kg)

1 2.3000 8.628 0.524

2 2.4503 8.968 0.511

3 2.2801 8.691 0.532

4 2.4800 9.057 0.510

5 2.3302 8.947 0.536
FHE / / 0.523
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