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Abstract: Based on the Korean Health Functional Food Act, health functional foods are dietary supplements
containing nutrients or other substances that have nutritional or physiological effects. Since generic health
functional food items have been expanded, this project was performed to develop a standardized analytical
method of examining such sale items. The method exhibited high linearity in the quercetin calibration curve
(R?>0.999) over concentrations of 0-40 pg/mL. The limits of detection and quantitation for quercetin were 0.12
pg/mL and 0.36 pg/mL, respectively, while quercetin recovery was 97.1-105.4 % with standard deviations of
1.15-3.11 %. To verify the accuracy of the analytical methods, the labeled amounts of purchased health functional
foods were monitored. The recovery rate for multiple quercetin concentrations ranged from 82.5-105.1 % of
the labeled amounts. Thus, the new method was suitable for all cases.
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Fig. 1. Chemical structure of quercetin.
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Table 1. Operating conditions of HPLC/UVD

Parameters Conditions
Instrument Nanospace System (Shiseido, Japan)
Detector UVD (370 nm)
Column Capcell pak-Cg (25 cm x 4.6 mm LD, 5 um)
A - 2% Acetic acid, B - 2% Acetic acid
/ 45% ACN
Mobile phase (TH‘I‘ES A%)  B(%)
0 50 50
18 100 0
20 50 50
22 50 50
Flow rate 1.0 mL/min

Injection volume 10 pL
Column oven
temperate

30 °C
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Fig. 3. HPLC chromatogram and spectrum of quercetin at
355 nm in sample.
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Fig. 5. Limit of detection (LOD) and limit of quantification (LOQ) for quercetin.
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Table 2. Accuracy and Precision of HPLC analysis for quercetin

Table 3. The quercetin contents of Health functional foods

Quercetin contents ~ Spiked contents (ug/g)

Treatment (ug/g) in Sample 489 990  14.45
1 1070 1571  19.88

2 1095 1561 18.82

3 5.36 1042 1556  18.44

4 1092 1526 19.64

5 1099 1539 1943
Measured mean (pg/g) 10.80  15.51 19.24

RSD(%) 2.24 1.15 3.11
Recovery mean(%) 1054  101.6 97.1
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Weighing Sample
(70 ug for quercetin)

U

Addition of Distilled water 100 mL

U

Centrifugation 4,000 rpm, 10 min

Dissolution
Centrifugation Removal of precipitate
. Extraction with ethyl acetate((100 mL)
Extraction Separation of ethyl acetate layer

I 1
S

Evaporation Ethyl acetate layer, 40°C, evaporation

U

—_— Addition of 10 mL Methanol
Filtration Filtration with 0.5 um membrane filter
Analysis

HPLC UV detector (355 nm)
Fig. 6. Analytical method for notifying of quercetin.
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Sample Com- Form Labeled Found Result
und (ng/e) (ngle) (%)
1 Tablet 6.89 6.14 89.0
2 . Tablet 6.37 6.18 97.0
3 Quercein et 705 741 105
4 Tablet 6.75 5.58 82.6
o] A5 = ddoAElo|E ¢, ol HolAlH o] E A |
A7 |2AE A

3} 3588 97.1~105.4 %,
EFAAE 115-3.11 %3t A Axgde 44
ATR)7F 0.999 oS UEFHL &S = 0.12
pg/mL, A FIAE 036 ngmLE YERATH SNV
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