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Evaluation of uncertainty in the determination of caffeine by high
performance liquid chromatography

WEI Xian-E, CAI Wei-Jiang*, LI Shi-Hua, LI Bin

(By-Health Co., Ltd., Zhuhai 519040, China)

ABSTRACT: Objective To establish an evaluation method for the uncertainty in the determination of caffeine by
high performance liquid chromatography. Methods The caffeine in the sample was extracted with methanol: water:
phosphoric acid=100:400:0.5(V:V:V) mixed solution, eluted by mobile phase at the wavelength of 280 nm, separated
by chromatographic system, and determined by external standard method. Then according to JJF 1059.1-2012
Evaluation and Expression of Measurement Uncertainty, the uncertainty of standard substance, instrument
measurement, precision and sample weighing were introduced conduct analysis and calculation. Results When the
caffeine content was 7.498%, the expanded uncertainty was +0.13% (k=2) at 95% confidence interval. The
uncertainty in the experiment mainly came from instrument measurement, reference material and personnel operating.
Conclusion The uncertainty evaluation is applicable to the process analysis of caffeine content determination by
high performance liquid chromatography, which has guiding significance for the control of the accuracy of the
detection results.
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Fig.l Standard curve of caffeine
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Fig.2 Standard curve of caffeine

34 KURFEEMR

A3 MO AR H BRFD A £ PR bR 5 1 E (SIND 3G K
FRE SR IN=3 B, 5E i BRE L IN=10 B, 251t
BASH . KB BN 0.04 pg/mL X IRIA R ERE,
W TR AT IN=3, 5L Prke i i b Bl F T3,
Tk B HBR A 0.033 mg/g; ERMR: BUEMEH=10:1 R

Ko B2 Kl 0.13 pg/mL, Fi2 FRSZFREE LAY AL 3
PRI, FRAE Ry 0.11 mg/g,
3.5 [ElUgER

WP D] A [T A R S0 45 SR L6 2, 3 NI BETT 9 AN FE A
o e DR S 2 RS R 99.7%, AHNHFRMEIRZE N 1.1%,
Vo BHIZ T 15 1) [BDSCR B 0
3.6 A HIEERIEITM

BTN E R R S A o R R A 2
X/A\ﬁi

Uret (9 = Uy () +Ur 00)2 +U, 06)? + U (%> (1)

i

U Urat () F 7R3 AR X BR AN A2 JEE
U () F2 7 AR TEER 55 | A ARG A v AN B 5 T
Up(Xo) 71N FH A 0 5 LA F AR X A R AS 1
Up(%3) 27 F N 48 5 | ARG AR HEAN B 7
Up(X) 2278 H AR Al PR S LAY RR A B 2 JEE

x1 BEENSIBRER

Table 1 Precision of the experimental results
e Frbrt/g e /(ng/mL) /% P % RSD/%
1 0.03254 0.0484458 7.444
2 0.03212 0.0484014 7.534
3 0.03309 0.0499956 7.554
7.50 0.62
4 0.03327 0.0500762 7.525
5 0.03213 0.0480306 7.474
6 0.03234 0.0482022 7.452
®2 MMIREEERIEER
Table 2 Standard addition recovery experiment results
ha= X BE S g Jnbr i /ng [T /% 1 IR /% RSD/%
1 39.20 40 98.00
2 39.59 40 98.97
3 40.28 40 100.70
4 49.82 50 99.64
5 49.01 50 98.02 99.7 1.1
6 50.14 50 100.28
7 60.31 60 100.52
8 60.37 60 100.62
9 60.58 60 100.97
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Table 3 Repeat the measured values of the six peak areas

75 1 2 3 4 5 6 FEIE
0 TR 631.5185 630.9423 651.6331 652.6788 626.1291 628.3563 636.8764
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