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Uncertainty evaluation of the deter mination of total flavone in Shanxi
mature vinegar

LIU Tian-Yi"

(Shanghai Institute of Quality Inspection and Technical Research, National Food Quality Supervision and Inspection
Center (Shanghai), Shanghai 200233, China)

ABSTRACT: Objective To investigate the uncertainty of the determination of total flavone in Shanxi mature
vinegar. Methods According to GB/T 19777-2013, uncertainty of the determination of total flavone in Shanxi
mature vinegar was evaluated, using rutinum as a reference material. Results The total flavone in Shanxi mature
vinegar was 283.4 mg/100 g, and the expanded uncertainty was 11.3 mg/100 g with k=2 (the coverage probability was
95%), then the value could be expressed as (283.4+11.3) mg/100 g. The main source of the measurement uncertainty
was the preparation of standard curve in the determination of total flavone in Shanxi mature vinegar. Conclusion In
the actual detection work, we must ensure the accurate capacity of volumetric flask and pipette and normative
operation in the process of drawing standard curve.
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Tablel Absorbance standard curve data
fmg 0 0.2 0.4 0.6 0.8 1.0
1 0.000 0.073 0.141 0.204 0.270 0.335
2 0.000 0.073 0.141 0.204 0.270 0.335
3 0.000 0.072 0.141 0.205 0271 0.335
4 0.000 0.073 0.140 0.204 0.270 0.334
5 0.000 0.073 0.141 0.204 0.270 0.335
6 0.000 0.073 0.141 0.204 0.270 0.335
+SD 0.000+0 0.073+0.00035 0.141+0.00035 0.204+0.00035 0.270+0.00035 0.335+0.00035
®
: P=2, , :
A=0.3327m+0.0041, m,=0.284 , 20 C, 4°C,
mg Uy , 2.1x10%°C
n
> [A-(B+Bm)] |
Se=\+ n_o ~0-0020%; VI3, 2.1x10"x5x
Ug = % %Jr % + (ml_—ml)zz ~0.0045 Mg ’ 100 mL , 0.03
2.(m -m) L, ,
U;-Ug/ H =0.00485/0.284=1.88x102 2.1x106x100/2=0.0525 m.,
S 0.0173? +0.0525? =0.0553 mL, 0.0553/
. 100=5.53x10*
,p—— , 2; , 5 mL ,
— ’ 20: 0.025 mL, ,
A— : 0.025/+/3 =0.0144 mL, : 2.1x10%x5x5/2=0.0026 mL
Bo— , 0.0041; 10 mL i
B— , 0.3327; 0.014 mL, 0.014/=0.00808
m— ,0.600 mg; mL, : 2.1x10"x5x10/2=0.00525 mL,
my; , mg; , /0.00808° +0.00525? = 9.64x10° mL,
m— ,0.284mg 9.64x10"
Uy m ' )
2) U,
3 \/2>< (5.53x10*)% +(0.0029)" x 5+ (9.64x10°* )" =0.0066
; ®
; , 99.0%,
® : 0.001, ,
0.2000 g, : 0.10 0.001/+3=5.77x10%, 5.80x10*
mg, U(m=0.10

mg/ 3 =0.058 mg,
2.9x10*

u,= \/(2.9><10'4)2 +(0.0066)° + (5.80><10'4)2 =0.0066
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2
my 10° mL, U,=8.49x1073/10=8.49x
-4
Up=yUZ+U2 = 00188 +00066° 0 o o
0,019 0284 325 RUEFMRIIAMTMEEL Us
TS, 2ot Mg, 25 mL , 0.010 mL,
0.00565 mg '3
322 MHREHLIIANGIHEE , 0.010/+/3=0.00577 mL ,
) 5.0000 g : 2.1x10*x5x25/2=0.0131 mL,
, 0.10 mg, , , /0.005772 +0.01312 =1.43x107? mL,
U (m)=0.0001g//3 =0.058 mg, U,=1.43x10%/25=5.72x10"
1.15x10™ 326 TAMMEMASFEFIES T ot T EE Us
323 RS AT AN R Uy : 8 !
0.03mL,

100 mL ,
, 0.03/+/3=0.0173mL ,

: 2.1x10x5%x100/2=0.0525 mL,

v0.0173* +0.0525* =0.0553 mL,

0.0553/100=5.53x10"*
3.2.4 BICMRBARARG| N8 A Z L Uy,
5 mL )

mg/100 g;
S//6 =0.300 mg/100 g
Us=0.300/283.4=1.06x10"°

4 TNHEEMEK

0.025 mL, ,
0.025/ \/é =0.0144 mL, : 2.1x10x5x5/2=0.0026 mL
~ +J0.00808% +0.00262° =8.49x 3
*2 HIPREEESSNEHE
Table2 Determination results of total flavonein sample
1 2 3 4 5 6
(9) 5.0024 5.0019 5.0112 5.0221 5.0204 5.0069
(mL) 100 100 100 100 100 100
(mL) 2.00 2.00 2.00 2.00 2.00 2.00
25.0 25.0 25.0 25.0 25.0 25.0
A 0.000 0.000 0.000 0.000 0.000 0.000
A 0.0988 0.0984 0.0986 0.0988 0.0984 0.0986
(mg) 0.2846 0.2834 0.2840 0.2846 0.2834 0.2840
(mg/100 g) 2845 283.3 283.4 283.3 282.2 283.6
+SD(mg/100 g) 283.4+0.67
*3 THEESEHIRE
Table3 Data of uncertainty components
U Urel(x)
0.284 mg 0.00565 mg 1.99x10?
m 5.0000 g 0.05774 mg 1.15x10*
Vil 100 mL 0.0553 mL 5.53x10"
V2 5mL 8.49x10° mL 8.49x10™*
V3 25 mL 1.43x10%mL 5.72x10™*
1.06x10°

283.4 mg/100 g

0.736 mg/100 g
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(1.99x102)?+(1.15x10")2+(5.53x 10)?+

U =0.0200,
07\ (8.49x10%)2+(5.72x104)?+(1.06 x10°%)2
283.4x0.0200=5.67 mg/100 g
JJF 1059.1-20121*% 95%,

2, U=5.67x2=11.3 mg/100 g
283.4 mg/100 g,
(283.4+11.3) mg/100 g
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