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ABSTRACT

Background: The use of the extracts from evening primrose seeds as a health functional food has been gradually increased.
Therefore, the monitoring and screening process has been considerably required for its quality control, Objective: This study aimed
to estimate the measurement uncertainty associated with determination of penta—o—galloyl 3—D—glucose (PGG) in extracts from
evening primrose seeds by high—performance liquid chromatography. Methods: The sources of measurement uncertainty was
expressed in accordance with mathematical/statistical theories of GUM & EURACHEM Guide, The expanded uncertainty was
calculated by using the relative standard uncertainty between analytical result and sources of uncertainty in measurement (sample
weight, final volume, extraction volume, standard solution, matrix and instrument etc). Results: In the results of 95% confidence
interval, the uncertainty in measurement was 10,253,34 + 1,844,50 ug/kg (k = 2.0), Conclusion: In this study, it showed that the
value of uncertainty in measurement for determination of PGG in extracts from evening primrose seeds by HPLC has about 18.0%
influence on PGG contents of the analytical results, The results would be very useful for the monitoring and screening of evening
primrose seeds marketed in Korea for its quality control as dietary supplement,

KEY WORDS: Evening primrose seeds, quality control, penta—o—galloyl f—D—glucose, uncertainty measurement
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Table 1. HPLC condition for analysis of PGG in extract of
evening-primrose seeds.
Items Conditions
Time (min) A (%) B (%)
0.0 83 17
15.0 75 25
Solvent 20.0 50 50
25.0 50 50
25.1 83 17
30.0 83 17
Courmn (4 mm D350 . 5y
Flow 1 mL/min
Injection volume 10 uL
Detector UV 280 nm
Temperature 40°C

A: Acetic acid : DW (0.3:99.7, v/v)
B: Acetic acid : DW: MeCN (0.3:5:94.7, v/v)
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Relative standard Combined relative standard

Parameter Value Degree of freedom  Standard uncertainty A .
uncertainty uncertainty
) X; v ulx,) u(x)/x; S {ux)/xi})
W, - o 0.00025
W Weq - 0.000029 0.025
Wro 0.01 15 0.000024
0.025
Ve 0.06 ) 0.035
2 Vo 10 9 0.00086 0.0019
Vip 3 o 0.088

V; (Final volume of sample, mL); V. (Calibration of volumetric flask); Vi, (Repeatability of volumetric flask); V7, (Variation of temperature); W
(Weight of sample, g); W (Calibration of sample weight); W, (Repeatability of sample weight); W, (Readability of sample weight)
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Table 3. Summary of uncertainty values from standard solutions.

Combined relative

inti Degree of Standard Relative standard
Description parameter Value : : standard
freedom uncertainty uncertainty uncertainty
(x) X; v u(x;) u(x;)/x; J(Z{u(xi) /x:12)
Pri 95 o 0.0055 0.000058
Fri 940.68 = 0.020 0.000021 0,060
STD STDy 0.0042 157081 0.00025 0.060 :
STDy 50 383,649,212 0.095 0.0019
. Vac 0.0005 I 0.00029
Auto-pipette N 005 o 0.00050 00084
10~100 uL VARP : ; 0.000088 .
STDygs allz ® : 0.0087
Volumetric flask Ve 0.025 0 0.014
° 10mL Vio 10 9 0.0012 00023
Vip 3 o 0018
. Vac 0.0008 . 0.00046
Auto-pipette N ol o 0.000053 0005
10~100 uL VARP -3 0.00018 .
STD g allz ® : 0.0055
Volumetric flask Ve 0.025 0 0.014
10mL Vio 10 9 0.0012 0.0029
Vip 3 o 0018
. Vac 0.0012 © 0.0007
Moot v 0.2 9 0.00025 0.0041
20~200 ul VARP -3 0.00035 .
STD3q AT z : 0.0047
Volumetric flask Ve 0025 *© 0.014
10mL Vio 10 9 0.0012 00023
Vip 3 oo 0.018
. Vac 0.005 o 0.0029
Auto-pipette N o4 o 000015 00074
100~1,000 UL VARP -3 0.0007] .
STD 441 Al = : 00078
Volumetric flask Ve 0.025 0 0.014
10mL Vio 10 9 0.0012 00023
Vip 3 oo 0.018
) Vac 0.006 - 0.0035
Auto-pipette N 08 o 0.00004 00047
100~1,000 UL VARP -3 0.001 j .
STDg, Al = : 0.0052
Volumetric flask Ve 0.025 0 0.014
10mL Vio 10 9 0.0012 00023
Vip 3 oo 0.018
Auto-pipett Vac 0.03 o 0017
UTo-pipetie
v , . .
500~5,000 UL ARp 1.6 9 0.00034 0011
STD Vatp 3 oo 0.0028 o
o Y 0.025 0014 -
Volumetric flask c : o0 -
10mL Vio 10 9 0.0012 00023
Vip 3 oo 0.018
. Vac 0.03 o 0.017
Sohette v 32 9 0.00039 0.0057
500~5,000 uL VARP -3 0.0056 X
STDy4, Al = i 0.0061
Volumetric flask Ve 0.025 0 0.014
10mL Vo 10 9 0.0012 0.0023
Vip 3 oo 0.018

standard solution); V. (Calibration of volumetric flask); Vi, (Repeatability of volumetric flask); Vg, (Variation of temperature); W, (Calibration of
sample weight); W, (Repeatability of sample weight); W, (Readability of weight of sample)
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Table 4. The result of regression analysis using Excel program.

oo A FEE] AREHE B SAA Aol g A7 /75

¥F89 Tl F= 042, 0.84, 1.68, 3.36,
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Tas 01% tod A LA EHS 283t Alksidt. A

T B7E A% 8 WA 2l (8)~(11)2
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WHSE 741 81.98 (183.32/./5)0]w, AN EFE-S= (u(lR)/Ig)
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PGG 18,122.89 90,602.42 3 21

15,293.34 7.62 15.21 525.41 0.051

PGG (penta-O-galloyl beta-D-glucose); S (Standard error); B, (Slope of the calibration curve); p (Number of measurement to determination Cy);
n (Number of measurement for the calibration); Cy (Concentration of standard for the calibration); ¢ (Mean value of the different calibration
standard); S,, (Change value range of calibration standard); u(L.) (Standard uncertainty); u(L.)/L. (Relative standard uncertainty)
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Parameter of uncertainty

Q0%  25% S0%

7% 100% 125% 150% 175% 200% 225% 250% 275% 300%
Relative standard uncertainty(Ratio)

Fig. 1. Contributions of uncertainty factors.

Ir (Reproducibility of instrument); Ry, (Recovery of matrix); L
(Linearity of calibration curve); STD (Standard stock solution);
____ 7th...(Concentration of standard solution); V; (Final vol-
ume of sample, mL); W, (Weight of sample, g).
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