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Analysis of uncertainty in determination of folic acid in milk

powder by microplate method
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Abstract: Objective: To analyze and evaluate the uncertainty of
the determination of folic acid content in milk powder by
microplate method. Methods: The content of folic acid in infant
formula milk powder was determined by microplate method
according to GB 5009.211-—2022 " National Standard for Food
Safety-Determination of Folic Acid in Foods ". Various
experimental factors affecting the test results were analyzed and
calculated according to the uncertainty evaluation methods and
guidelines such as JJF 1059.1—2012, CNAS-CL01-G003: 2011
and CNAS-GLO05: 2011, and the synthetic standard uncertainty
and expanded uncertainty were obtained. Results: The expanded
uncertainty Ugs =22.08 pg/100 g(£=2), and the folate content
of the sample was (282.33422.08) p2g/100 g. The uncertainty
mainly comes from the process of microplate inoculation, the

fitting of standard curve and the repeatability of measurement.
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Conclusion: The accuracy of pipettes and microbial factors have a
great impact on the experimental results, so it is necessary to
ensure the quality of the instrument and strictly follow the
standardized procedures to minimize the uncertainty.
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Table 1

Calibration uncertainty of gauges in preparation

of standard working solution

TR PR/ ARX YR AREAT AR BRiE

H
U AHERE (h=2) EE/mL ANHhEE

R

1000 mL HARAHE 2 0.20 mL 0.1 1.0X1071
100 mL HARZE 1 0.03 mL 0.015 1.5X107*
1 mL R 2 0.3% 0.0015 1.5X10°°

JKAE 20 CHEMKREL Ny 2.1 X101 C ' iR E R
B +5 CL ISR R =3, TR 5 ) R
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B AR W A VTG 2ok AR T LA B A R R

e (V) =[2X(1.0X107")*+ (1.5 X10"")*+2 X
(1.5X107)2 45X (6.0X10")*]7 =0.002 5,

(4) B B8 R 504 51 A WA B E JE -l 200 nLFI
1 mL EEBE AW E 0,0.05,0.10,0.20,0.30,0.40,0.50,
0.60,0.80,1.00 mL M BR AR T/E W & 8 L& 4k &
1.0 mL, 3 10 A6 B2, H A1 B8 W &8 A HE 51 A 09 A 7 B2
W 2, WRHCARAE CAEWME A TR W4 9 W, Wit A
9 UKl BE GRS A ASB G B B R E R ) R R ST A
WA XN AN o E wa (Ve ) =

3X(2.5X10 )2 +6X (1.5X10 *)*+9X (6.0X10 )*

0.006 0,

x2 MAERINERHIIEEAREINNTIHEE
Table 2 Calibration uncertainty of gauges in preparation

of standard series tubes
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X 4 1
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U (P Furan )t (V) Fug (Ve)? =

(2.9X107)*+(1.07X102)*+(2.5X10)*+(6.0X10*)* =
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Table 3 Calibration uncertainty of gauges in preparation
of sample test solution

A R R/ AR A ARUEART: AT hRiE

a WH BRI (k=2) EME/ml REEE

100 mL PR 1 0.04 mL 0.02 2.0X107*

1 mL R W & 1 0.3% 0.0015 1.5X10°°

10 mL HbRikE 1 0.01 mL 0.005  5.0X10*
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Table 4 Standard curve experimental data
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2.2.5  EEARACINE S| AR AT EE L IRERE AR UK 2

B AL R bR 5 B i TEA 45 0 W S B 7S B A HE B AE X B R OR B B S U =
e & i /ng A, A, As A 0.012Ck = 2), W fii I B 45 4 51 A B A0 X A 1 & B
0.000 0 0.190 0.186 0.189 0.188 0.012
0.001 5 0.211 0.210 0.215 0.212 taa (E) =775 =0.006.
0.003 0 0.239 0.228 0.236 0.234 2.2.6 MEFEEZESIAMATEE HEEI AW
0.006 0 0.318 0.315 0.328  0.320 SEREE O A AR E T R AL R
0.009 0 0.384 0.369 0.390 0.381 HEAT 10 W4T I B, A I 22 4K N 2 AR e R 2
00120 0428 OIS OAZL 0 S (R) = 7,471 9, R TR L BB 4 R 0 T 3
0.015 0 0.460 0.448 0.477 0.462 S(R)
0.018 0 0.511 0.519 0.523 0.518 {8, N T B 5B AN u(R)=T=5.283 4,4
0.024 0 0.598 0.591 0.596 0.595 )
0.030 0 0.658 0.667 0.647 0.657 Xof AN 5 B urel(R):u()g{)::)2.8228'3334:0.018 7,
x5 MEHRZERESAHBREEENERRAEEERE
Table 5 Mean deviation of folate and residual absorbance value at each calibration point
Z (Z:i—2)* aZi+b [Y:—(aZ;i+6)7?

0.002 401 0.000 000 87 0.180 719 0.000 086 0.000 028 0.000 069

0.002 256 0.000 000 62 0.214 377 0.000 011 0.000 019 0.000 000

0.002 116 0.000 000 42 0.246 988 0.000 064 0.000 361 0.000 121

0.001 849 0.000 000 14 0.309 071 0.000 080 0.000 035 0.000 358

0.001 600 0.000 000 02 0.366 968 0.000 290 0.000 004 0.000 530

0.001 369 0.000 000 01 0.420 680 0.000 005 0.000 059 0.000 000

0.001 156 0.000 000 10 0.470 207 0.000 104 0.000 493 0.000 046

0.000 961 0.000 000 26 0.515 548 0.000 021 0.000 012 0.000 056

0.000 625 0.000 000 71 0.593 675 0.000 019 0.000 007 0.000 005

0.000 361 0.000 001 23 0.655 060 0.000 009 0.000 143 0.000 065
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