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Uncertainty evaluation for deter mination of tartrazine, amaranth, carmine,
sunset yellow in grape wine by high performance liquid chromatography

WANG Yu-Hui', KANG Jing®", WANG Tao', ZHAO Ling-Chun'

(1. Shenhua Baotou Coal Chemical Co., LTD, Baotou 014010, China; 2. Baotou Entry-Exit I nspection and Quarantine
Bureau, Baotou 014010, China)

ABSTRACT: Objective To evaluate the uncertainty of determination of artificial pigments such as tartrazine,
amaranth, carmine, sunset yellow in grape wine samples by high performance liquid chromatography (HPLC).
Methods According to JIF1059-1999 Chinese regulation on the valuation and expression of uncertainty in
measurement, the sources of uncertainty in determination of artificial pigment were analyzed. Furthermore, the
combined uncertainties and expanded uncertainties were calculated based on the established mathematic models.
Results The content of artificial pigments in grape wine samples in this study were as follows: tartrazine (52.6+7.2)
mg/kg (k=2), amaranth (33.6+7.4) mg/kg (k=2), carmine (40.7+5.6) mg/kg (k=2), sunset yellow (50.2+6.8) mg/kg
(k=2). And the main sources of uncertainty in the determination were artificial pigments content in the samples, the
quality of samples, the constant volume, and dilution multiple of samples. Conclusion This method accurately
reflect the confidence and accuracy of the measurement, which can provide reference for the daily actual inspection
work.
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2 MHERE

21 RS
Agilent HPLC1200 ( );
Sartorius BS4202S ( );

Fisher

500 mg/L, U=1%(k=2),
22 WK
2.2.1 ARARIRAEH
500 mg/L, U=1% (k=2)
0.04
10 mL

0.10 0.20 030 050 0.72 0.90 mL,

222 MEZEM
: ZORBAX Eclipse XDB-C;g(4.6 mmx150 mm,
: 10 pL;
130 C; (variable wavelength
detector, VWD); : 0.00 min(429 nm)— 4.16
min(523 nm)— 5.00 min(511 nm)— 5.90 min(484 nm)
T A (0.02 mol/L), B
1
223 HATaE

8.5 um); : 1.0 mL/min;

’

5.00g 50 mL ,
40 mL, pH 6,
50 mL, pH 6 6 mL

, 10 mL

SPE , 6 mL (pH=4) 6 mL
- (6:4,V:V) 10mL SPE ,

6 mL - - (7:2:1, V:VV) s

10 mL, R 0.2 um

®1 RIEHEREM

Tablel Gradient condition program of mobile phase

(0.02 mol/L)
1 5 min 95% 5%
2 7 min 55% 45%
3 6 min 2% 98%
4 5 min 95% 5%

23 AHEEHFERNET

X:c-V-n n:ﬁ
m V,
, X—
(mg/kg);
c—
(ng/mL);
V— (mL);
m— ()
n— , Vi— (mL);
V,— (mL)
3 HBREN
31 HmPA4TERNELS
4 :
51.1 519 52.0 525
543 527 53.5 mg/kg, 52.6 mg/kg,
1.07 mg/kg
334 342 322 326
343 34.0 34.2 mg/kg, 33.6 mg/kg,
0.85 mg/kg
39.5 404 403 40.6
42.0 40.9 41.5 mg/ke, 40.7 mg/kg,
0.82 mg/kg
49.0 49.5 49.6 50.0
52.0 503 51.2 mg/keg, 50.2 mg/kg,
1.04 mg/kg

32 AHEESERNRANFIEE
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5 n )
3] 26 [A —(a+bg)]
c=i=t , _4li=l :
n SR n-2
321 METAHOAHZENS>E : S=7.42,
, u(s) u(c);=0.145 pg/mL,
Ua(S) Ure(€),=0.145/5.26=0.028;
: S=10.95,
s u(s) _ o
T u(s) = T =0.41 mg/kg, Uy (S)=—=—=0.008; u(c);=0.270 png/mL,
n X Ua(C)=0.270/3.36=0.081;
u(s : S—=
Cu(9) =2 =033 meke, g (5)=2S —0.010; - Se4.46,
Jn X u(c),=0.113 pg/mL,
s u(s) Ure(C);=0.113/4.07=0.028;
Dou(s) = T =0.31 mg/kg, Uy (S)= ~ =0.008,; : $=6.73,
u(c),=0.132 pg/mL,
u(s _ —
: u(s):%=0.40 mgkg, Upg (s):%=0.008 Ura(€)1=0.132/5.02=0.027
o @ u©):  Ua(0):
322 MEARBEFALSREENNSGERHLESE
© u(e 500 mg/L, U=1%(k=2)
Ura(C)1 U(C),=2.5 m@/L, Urg(C),=0.005
’ ®
2 ., 1mLA
0.04 0.10 020 030 0.50 0.72 0.90 mL
= , +0.005 +0.005 +0.005
u(e), :% %+l+ n(c_c) : £0.005 +0.008 +0.008 =0.010 mL, ,
; -
> (g -c) 0.0021 0.0033  0.0041 mL
i=1
00021, 00021, 0.0021, 00021,
+ + +
S » N Cooa? 010 " 020 *Co30
( 7 )P ( Q00335 000335 0.0041 5
7 ) g (©)s = |—0.50 0.72 a 0.90 0.059
F2 TIEHhZ&MBITSH
Table2 Working curve and statistical parameter
A
(o]
/ug/mL
1 2 67.333 54.303 53.291 67.571
2 5 170.191 139.042 135.085 171.288
3 10 339.549 275.329 269.181 341.443
4 15 495.628 404.258 393.820 498.094
5 25 820.680 670.608 652.718 825.508
6 36 1189.042 973.433 949.021 1199.422
7 45 1502.593 1247.605 1190.562 1509.988
A 33.16655c+1.00398 A 27.42017c-2.42566 A 26.35356¢+0.860863 A 33.37541¢c+0.938410

0.99993

0.99979

0.99996

0.99995
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¢ Uy (© :\/ (Ua (©) +(Ug (02)* +(Ug (0)3)* =0.066,

3
327 Y RAHEE
Ug(C) = Ugg (€)x €=0.35 pg/mL; TR

95% , k=2,
Uerel (©) = y/(Ura (O)? + (Urgt (€)2)° + (U (0)3)° : U=2¢U(X) =7.2 me/ke:
=0.11, : U=2xu(X) =7.4 mg/kg;
Uc(€) = Ugrgt (€)X €=0.37 pg/mL; : U=2xu(X) =5.6 mg/kg;
Ugrel (€) =/ (Ura (0% + (e (©)2)* + (U (©3) £ U=2xu(X) =6.8 mg/kg
=0.066, 3.3
Ug(C) = Ugg (€)x€=0.27 pg/mL; 1 X=(52.6£7.2) mg/kg, k=2 52.6 mg/kg, 14%,
. 2 2 2 k=2;
Ucrel (C) = \/(urel (C)l) + (urel (C)Z) + (urel (C)S) . X=(33.6:|:7.4) mg/kg, k=2 33.6 mg/kg, 22%,
=0.066, k=2;
Uc(C) = Ugrg (€) x €=0.34 pg/mL : X=(40.7£5.6) mg/kg, k=2 40.7 mg/kg, 14%,
323 RBEREUARAZES,E k=2;
5.00¢g , R R 1 X=(50.2+6.8) mg/kg, k=2 50.2 mg/kg, 14%,
+0.01 g, 2 , k=2
2
um = J[ 22| w2 -00082g, ug (my=0%2_6 00164 4 FER5L
3 5.00
324 B EFTRBEORHZESE
10 mL ,
( ),
3.2.5 RN ERGTRHEENE 88%,
50 mL A S
( ),
10 mL s
( ),
3 b
3.2.6 A RAFE TR AT E
’ 74%, ,
: 3

U (X) = U (9 + Uit (©) + U (M) =0.067, , ,

U(X) = Ugg (X)x X =3.53 mg/kg; , ,

D Ugrg (X) = \/ur2e| (S) + U2 g (C) + Uy (M) =0.11,

U(X) = Ugg (X)x X =3.70 mg/kg;

 Ugret (X) = /U2 () + U (€) + Uy (m) =0.067, :

U(X) =Ugg (X) x X =2.73 mg/kg;

D Ugre (X) = \/ U (S) + Ug (€) + Uy (M) =0.067,

U(X) = Ugrg (X) x X =3.37 mg/kg
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Table3 Measured value and uncertainty

S 52.6 mg/kg 0.41 mg/kg 0.008
©n 5.26 pg/mL 0.145 pg/mL 0.028
c (©)2 500 mg/mL 0.0025 mg/mL 0.005
(©) — — 0.059
m 5.00¢g 0.0082 g 0.00164
\Y 10 mL —
52.6 mg/kg 3.53 mg/kg 0.067
S 33.6 mg/kg 0.33 mg/kg 0.01
©n 3.36 pg/mL 0.27 pg/mL 0.081
c (©)2 500 mg/mL 0.0025 mg/mL 0.005
(©) — — 0.059
m 5.00¢g 0.0082 g 0.00164
\Y 10 mL —
33.6 mg/kg 3.70 mg/kg 0.11
S 40.7 mg/kg 0.31 mg/kg 0.008
©n 4.07 pg/mL 0.113 pg/mL 0.028
c (©)2 500 mg/mL 0.0025 mg/mL 0.005
(©)s — — 0.059
m 5.00¢g 0.0082 g 0.00164
\Y 10 mL —
40.7 mg/kg 2.73 mg/kg 0.067
S 50.2 mg/kg 0.40 mg/kg 0.008
©)n 5.02 pg/mL 0.132 pg/mL 0.027
c (©) 500 mg/mL 0.0025 mg/mL 0.005
(©)s — — 0.059
m 5.00¢g 0.0082 g 0.00164
\Y 10 mL —
50.2 mg/kg 3.37 mg/kg 0.067
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