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Evaluation of uncertainty for the determination of dehydroacetic acid in
food by high performance liquid chromatography

CHEN Chen'", CHEN Yan', NI Wei-Hua', BAO Xiao-Jin', ZHU Hong-Liang', TU Zhen-Hua®

(1. Jiaxing Institute for Food and Drug Control, Jiaxing 314000, China;
2. China Food Industry Productivity Promotion Center, Beijing 100000, China)

ABSTRACT: Objective To evaluate the uncertainty for the determination of dehydroacetic acid in food by high
performance liquid chromatography (HPLC). Methods According to JJF 1059.1-2012 Measurement uncertainty
evaluation and expression and the new national standard method, GB 5009.121-2016 Detection of dehydroacetic acid
in food, the model for assessing the uncertainty of dehydroacetic acid was established, to evaluate the uncertainty of
component factors in dehydroacetic acid detection. Results When the content of dehydroacetic acid in the sample
was 0.243 g/kg, the extended uncertainty was 0.070 g/kg, k=2. Conclusion During the whole test, the preparation of
standard solution and the stability of HPLC are the key to the accurate detection of dehydroacetic acid in food which
need to be strictly controlled
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b B R 2 % N R B RN 28 4 i RO R Ak, BB
B [EAE GB 2760-2014 (£ dh A il FkRiE ) it i
A LR P B Y B R e Rl AR R Hh T IR
FE o BT 2016 RREFR )72 GB 5009.121-2016 ¢ £ fh 4 42 [F
FhnE PR ZBRAIE ) T 2017 453 A 1 HIF
A, HTMERRITIERUE T 2 FRE S R 2R
iSRG TEE RN g . Hrb, ARG
e, HEHEE: A oA S A iR, &
Rifg . EEALSFE I, FARE A FESRN#S (photo
diode array detector, DAD)AY =i 550 BHH € 3 [ 22 o

PEEANEE, RN ES R EEERNRE, 2
MR A IS5 T AT . AT R R AT 42 e i R AR
T AN 0 B RS, R T — AN 5230 % i kil K, 8
HHL UL TSI (AR AL L I A RN BT A1) DN
RESIKT- o A W0l S B A R v 7 A 1R 25 RN
B, B AR 5 SR A v O, ASIE Y B T R R b
75 ¥ GB 5009.121-2016 HF [ 7 &% % M €4 3% ¥ (high
performance liquid chromatography, HPLC) 5 45 # JIF
1059.1-2012 (M2 B e 53R ) 1, SR HPLC
FIE RS PR E IR, APrT RN T SR R R
P27 AR AT BE o B8 T 7R B 4 2 1 Hh 5% ) 52 56
SRR R AR, e A SIS E R AL
T RS2 R BT MU RT AT PR 08, X 4 o e 0 oA
PRAE S ] Sk AT 1 S PP

2 HR5T®

21 FENFESHAF

ME 203E/02 L F R[4 EE 0.001 g, Hpke-FCF]
Z [ bR 52 5 (B ) A PR/A R ], Chorus 18 4l /K AX (32
ELGA /A 7]); SPD-M20A =508 A i (H A B HEA 7)o

LKA FRBREE (O Hrall, TTIRHR RN REIL A I ) A BR
D) AR al, BTN LA ).

IR CBRFRUED) B (LT 99.9%, b5t S ik 4= ikt
HARA ).
22 /5 ik

% GB 5009.121-2016 25 —3kH¥3E . L RES NG
RFEH AR BOL B, FREGE =R e Tain &b,
10 mL /K . 5 mL BREREFHAEI(120 g/L), FZSELN20 g/L)
JEpH = 7.5, ¥ = 25 mL & afifi, H/KERZZE, #
4], #4710 min, 4000 r/min B> 10 min, F35HGEE 0.45 um
AHLERS ALK,
2.3 FrERhZRVECH)

PRI 50 mg i & & R bR & F 50 mL & i, M
5 mL SN IR(20 o/L) AR, FHZK 25 e il vk B
1.0 mg/mL PIARIERE R o 43 A HERI TR EX 0.01.0.05.0.10,

0.50. 1.00 mL i L BRPRUERE 75T T 10 mL ¥ &I+, A
HKEZ, Bkl S H 0 1, 5. 10, 50, 100 mg/L A%
T2 MR BE (4 °CIRAT) o
2.4 HUEFER

FREE R RIS 2 S i AR W ():

X=(c;—Cy)V/m @))]

Ao X—ile P IS SRR & 6, glkg;

Cr— IR P I R 2 R T B, mg/mL;

Co—= FHAFE R I A SR BT i vk B, mg/mL;

V—il VAR SR, mL;

m—IRAFE T, g

3 HER5SH

31 THEERIES

Y O S TR TR, G e R e A AN E B
EHE: RERRFREE | RERUE 2 . PRI R | (A |
BRAE TAEMIZRALE . RE S TR PR
32 BHETHEEMITE
32,1 HeMREFEGOTHTE

(1) FRaz T R T4 KPR AR VR 22 10,001 g,
HASSIME k=+3, BT RFRE IS, U PR
2B E B u(m))

2
0.001 4
u(m)=[2x| ——| =8.2x10"g;
| (ﬁ]

() FrARAERECR S, B0 0.001, T 205
AR, R MK A E L R 22, $iF 30, MR
I3 PERG R A u(m,):

u(my)=_"2001 =2 9x107* g;
2x+/3

(3) FEMMFRE SEUN A A E BN

u(m)=qu(m)+u’(m,) =8.7x107*g;

AR AN S A

Urer(M)=U(m)/m=3.5x107*,
322 MHRRBEFHROFRATE

(1) /A 25 mL BFREEARIH(A H), FLERZHEM

xmﬁﬁwﬂWMﬂwtﬁw@ﬁﬁmzﬁ,m%ﬁ%g
3
=0.017 mL;

Q) LI ERBEWE N 20 °C, KA KR E N
2.1x1074°C, IS, k=13, WINELRE A5 (b 5 | s v
A ESE:
2.1x107#x5x5

NE]

u(T)= =0.0030 mL;
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(3) PR ZET A AN 22 B
u(V)=4v0.017% +0.0030°> =0.017 mL;
R oA B R
Uret(V)=U(V)/V=6.8x107*,

323 AREBIRELE T A AR

(1) FRUEDIIIS | A AN 2 S

Jit FIARUEY) T I B 2 BRI SEFE 9 99.9%, HARHEY) T
UEASARHAH X BR HEA B 2 o +2.0%, k=2, T

u(cy)/c= 2‘2)% =0.01;

(2) AR AL ™ A A S

FERBWAR T AT E B, S 1JG196-2006
FHBE AL #3510 k=3, 345314
RGN BHIBR AT 2 BE AN 1 PR .

(3) PREEFRE S AR 2

a. PR AMHE T oK ENEKRITFIREN
+0.0001 g, A5, k=3, T kBRI, )

0.0001

NE)

b. TR RECE X, HAPE A 0.0001, T 45
IR, EE MR AT E T 20, ¥ 304, N

u(m,)= 00001 =5 91073 g5
2x4/3

c. ARFERR RSB E A N
u(my=4/u?(m))+u?(m,) =8.7x107° g;
FRX AR A 2 T
Uge(M)=u(m)/m=0.0017;
Bt TAETE W5 ) A M KRR v AN B 52 JEE

2
u(m)= 2{ ] =82x107° g

urcl(c): urel(ﬁ)2 + urel(m)2 + urel(o-l)2 + urel(o-s)2 + urel(l)2 =0.141,
FUgat(5)” +Ure (10)% + 50 (100)°

324 BBEZEFIANGTHTE
FEMPEREE T 10 L, B S ORA s 1) iR 22
o 0.12%, LIS, k=A3, M

3

3.2.5 AFf TARE W RIATINGIARE R A TR

HFRIE TAE LR Y=a+bX, W] X B9ASH 2 BE H:

uZ(X)=cA (V)i (Y)+c*(@ui(a)+ci(bu*b)  (2)

Hodr Y SR SIBRE T ARG X 0 E R AR H 20y
BrH R,

FHNPRE AR X R 45 5 036 2. A TAE K
28l Y=3.12497x107X-28695.23098(r=0.9998875).,

(1) BHE B PFREIRZE u(Y)

Z(Yi - Yij)z
u(Y)=SY/X=A|=—— 3)
mxn-2

A Y —— S IS & S TH A

Y —— MmN h & T RAE

n——HE S A H;
A S S RO

0]: u(Y)=2230.

REE ZE c(Y)=1/b=1/3.12497x10"=3.2x107%;

(2) H A HICHE 5 | 1T T P 28 AR P A o AR 22 S AN T
FEFE u(b)

Urel(Q)= =6.9x107 g,

m

uy

U(b)=(b)= ———==11448;
1/Z(Xi—x)2

Y :é:_Y;a:_ x1070-

REE ZE c(b) . = 5.32x107%;

(3) FH A3 R A [0 oy 2 AR PO Y D 22 M AN
EIE u(a)

u(a)=s(a)=SV/X= |— T
nm_ (X, = X)?

REE R c(a)=—1/b=—-3.2x10%,
D FRvE TAE L85 5 ABARERTEE uX)=
1.22x1073,

=38138.5;

®1 HERSINNEMNTETHER

Table 1  The relative uncertainty of meter

THE A% /mL Wt 0.1 Wi 0.5 WA 1 WA 5 WA 10 M S0 AR 100

it fu2i/mL 0.0002 0.0029 0.0046 0.025 0.05 0.05 0.058

AR FREAT E L 0.0032 0.0042 0.0055 0.015 0.029 0.0029 0.058

*2 RIELERREERNESR
Table 2 Determination of peak area of series standard working solutions
Bt TAEV TR BE X / mg-mL™ 0.001 0.005 0.01 0.05 0.1

16875 130844 283541 1500653 3112063

T FL(x107°) 16773 132584 287778 1497553 3116960

16638 133539 289622 1505009 3115971

W68 TG RS- (L (% 107°) 16762 1323223 286980.3 1501071.7 3114998
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326 HEAUELELHIIANGRALTE
) — A A AR 6 FATHE, MR~ (), T1H5E 6 4
PATRE P A R S R AR 3 PR
x3 BRECHEE
Table 3 The content of dehydroacetic acid
FFs 1 2 3 4 5 6
TR /(g/ke) 0.240 0.245 0.242

0.240 0.246 0.243

HOAREE S IiARE: 0.250 g/kg, SZMIE: 0.243 g/kg.

PRUER 22 S(W )= =2.53x10" g/kg;

FEAR A BE W U (W )=S(W )/F=6.32x107*,
33 ERTHEE

U(Y)/Y= \/urel (m)z + urel (V )2 + urel('::)2

) =014
FUre] (q)Z + urel(x )2 + urel(vv )2

N u(Y)=0.035 g/kg, W& HET k=2, W JEAHEE
7 U(Y)=2u(Y)=0.070 g/kg. MIMEREFTIMALRE /N
0.243 g/kg, = RLBHR O TSI E & P R L R 2
7R Y=(0.243+0.070) g/kg, k=2,

4 &

AEFFEME GB 5009.121-2016 J5i, FI|FH m Al AH
£ A E & TP R R, HHRIE JIF 1059.1-2012 J5ik
o S B8 3o A e A% M R 27 AR AN o B EA T A TR -
AT E B ORI E AR R . B A
PR DL R ALHAE 2 B SR e M. Hoh, ARuER IR L
il BAX AR R M B S IR A5 SR e B H . HE
SE G o A R T A FOE AR o A LR AL R, AR A AR
&, PERF IR IR B 0 — S0k, SR TR B Bl 4 R,
W AR, DABE  Ror I 45 5 04 v 12k
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