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Validation of an Analytical Method of Hyperoside and Quercetin-3-glucoside
for the Standardization of Water Dropwort (Oenanthe javanica DC.)
Extract as a Functional Ingredient

In-Sun Park, Hyeon-Ji Lim, Min Ju Kim, Sangnam Kim, Seon-Young Kim*, and Chan-Hun Jung™
Jeonju AgroBio-Materials Institute, Jeonju 54810, Korea

Abstract — In this study, we developed and validated a high-performance liquid chromatography/diode array method for the
quantification of Hyperoside and quercetin-3-glucoside as a marker compound in water dropworth (Oenanthe javanica DC.)
extract (WDE). Method validation was performed by measuring specificity, linearity, limit of detection (LOD), limit of quan-
titation (LOQ), accuracy, and precision. Hyperoside and quercetin-3-glucoside were separated without interference from other
substances at the same retention time and spectrum as the standard solution, demonstrating the analytical specificity. Calibration
curves of hyperoside and quercetin-3-glucoside exhibited high linearity (R%>1.000). The LOD and LOQ of hyperoside and quer-
cetin-3-glucoside were 0.16, 0.49 pg/mL and 0.14, 0.41 pg/mL, respectively. The recovery rate of hyperoside and quercetin-3-glu-
coside were obtained 97.20-99.78% and 99.44—104.37%, respectively, indicating that the results were highly accuracy. Relative
standard deviation values for precision of hyperoside and quercetin-3-glucoside were 0.84-1.62% and 1.96-2.50%, respec-
tively. These results indicate that the proposed HPLC/DAD method for the detection of hyperoside and quercetin-3-glucoside
in WDE is simple, reliable, and reproducible. Therefore, this analytical method could be used as basic data for the development

of functional ingredients for health functional food of WDE
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Fig. 1. Chemical structure of (A) hyperoside and (B) querce-
tin-3-glucoside.
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Table 1. Analytical conditions of HPLC for analysis of hyperoside and quercetin-3-glucoside

Parameter Conditions
Instrument Agilent HPLC system
Column Cadenza CD-C18 (4.6 mm X250 mm, 3 pm)
Detector DAD
Wavelength 254nm
Oven temperature 30C
Injection volume 10 uL
Run time 40 min
A: 0.1% Formic Acid in Water
B: 0.1% Formic Acid in Acetonitrile
Time (min) A (%) B (%)
) 0 85 15
Mobile phase . 10 20 20
Gradient
15 82 18
29 85 15
40 85 15
Flow rate 0.5mL/min
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Fig. 2. HPLC chromatograms of (A) standard solution and (B) water dropwort extract.
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Fig. 3. DAD (Diode Array Detector) spectrum of hyperoside and quercetin-3-glucoside. (A) Hyperoside standard solution, (B)
Quercetin 3-glucoside standard solution, (C) Hyperoside in water dropwort extract, (D) Quercetin-3-glucoside in water dropwort
extract.
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Fig. 4. Calibration curves of (A) hyperoside and (B) quercetin-3-glucoside standard solutions.
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Table II. Recovery of analytical method for hyperoside and quercetin-3-glucoside in water dropwort extract

Conentration of the standard sample (ug/mL)

Recovery (%)

Analyte Level : >
Added Recovered” Mean £ SD RSD?
Low (50%) 14.95 14.53 £ 0.56 97.20 £+ 3.78 3.88
Hyperoside Medium (100%) 29.90 29.83 £ 0.22 99.78 £ 0.74 0.74
High (150%) 44.85 44.65 £ 0.67 99.55 £ 1.48 1.49
Quercetin Low (50%) 7.53 7.53 + 0.08 10437 = 1.17 1.12
3-olucoside Medium (100%) 15.01 15.19 + 0.38 101.21 £2.54 2.51
& High (150%) 22.60 22.47 £ 0.83 99.44 £ 3.65 3.67
DValues are recovered & mean + standard deviation in triplicate (n=3).
DRelative standard deviation.
Table III. Content of hyperoside and quercetin-3-glucoside according to sample weight in water dropwort extract
Analyte Sample weight (mg) Mean + SDV (mg/g) %RSD?  Mean = SD (mg/g)  %RSD
500 0.53 £ 0.005 1.11
Hyperoside 1000 0.54 £ 0.010 1.93 0.54%0.007 1.29
1500 0.54 £ 0.004 0.73
500 0.26 + 0.007 2.90
Quercetin 3-glucoside 1000 0.27 + 0.006 2.38 0.27+0.005 1.83
15000 0.26 + 0.002 091
DEach value was the mean + SD (n=5).
DRelative standard deviation.
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Table IV. Content of hyperoside and quercetin-3-glucoside according to interday precision in water dropwort extract

Analyte Interday precision” Mean £ SD? (mg/g) %RSD? Mean £ SD (mg/g)  %RSD
User A (1day) 0.54%0.010 1.94
Hyperoside User B (2day) 0.54%0.004 0.84 0.541+0.007 1.45
User A (3day) 0.53+0.008 1.62
User A (1day) 0.27+0.006 238
Quercetin 3-glucoside User B (2day) 0.25%0.005 1.96 0.26 0.009 3.47
User A (3day) 0.260.006 2.50

Interday: three times analysis of Hyperoside and Quercetin 3-glucoside per day for 3 days.
2Each value was the mean+ SD (n=5).
JRelative standard deviation.

Table V. The limit of detection (LOD) and limit of quantitation (LOQ) for hyperoside and quercetin-3-glucoside analysis in water
dropwort extract

Analyte Concetration range (ug/mL) sb o LOD (ug/mL) LOQ (ug/mL)
Hyperoside 1.626—68.500 2.265 45.90 0.16 0.49
Quercetin 3-glucoside 1.672—-70.000 1.848 44.84 0.14 0.41

DThe mean value of slop for calibration curve (n=3).
DThe standard deviation of y-intercept for calibration curve (n=3).

Table VI. Content of hyperoside and quercetin-3-glucoside analysis in water dropwort extract

Analvt Hyperoside Quercetin-3-glucoside
nalyte
Y Mean + SDV (mg/g) RSD? (%) Mean + SD(mg/g) RSD (%)
Lot. 1 0.54 + 0.007 1.30 0.25 + 0.004 1.55
Lot. 2 0.54 + 0.004 0.72 0.26 + 0.001 0.51
Lot. 3 0.54 + 0.007 1.30 0.25 + 0.004 1.55
Total (Lot. 1+2+3) 0.54 + 0.002 0.43 0.26 + 0.004 1.39

DValues are mean + standard deviation in triplicate (n=3).
DRelative standard deviation.

33 A AE ol 2 AIEH AUEE dHE 74-$- Hyperosidet= 0.432-0.648 mg/g, quercetin-3-glucoside=
e & HESH - A48 AFS Bol 42 A% 0.208-0.312 mg/gC. & el= A}

Aol 71 &718F yHR S Bl 7157] et ydHe] £

THAE AXtelaL o] & B8l BFEAe HEAE 5 a4 B

Z 3= Table V} 22t} Hyperoside®] 735~ S&= 45.90, o=

22652 FeHAIe} AEHAI= 22 0.49, 0.16 pg/mLI L 2 AFE Ve FEES IR Y 75 E

™, quercetin-3-glucoside?] 7% S& 44.84, 6= 0.14Z & F 2 NEsh] Y8 A FAES =2 hyperoside} quercetin-

2FalA| oF A& 242 041, 0.14 pg/mLE 1=} 3-glucosideZ A8}, o] 2 A& 4817 913+ HPLC/
o|Lk2| F£&E2| hyperoside®l quercetin-3-glucoside DAD BAH2 3elsle] 1 §8A4S A=Yt 249

B - 2 Alg ] AS e S8l 7 HPLCEA ol HAEE 5olA, 44, A&7 (LoD), 4 ZFEA(LoQ),
nug] FEE2] A4 hypreoside®} quercetin-3-glucoside A 2 APUAS S5l 5P o, Q] 7lo]

9/] 7(43]:_,_/\41ﬂ4__i 23} Q’E, Eo])d 212\1/\4 z%_a]-/\—] 2! t:ﬂ,o ] lﬂsl-g = AxE o]g]_o:h;]. o]oﬂ B /\]—a—qmo]

AYAE 20 S-S RISt HFE 224 0183 A e EA4 o] 7HeEE HFsk e, & HPLC/
nue] FEE0] A 3E AR S 548 A3, hyperosidet DAD #4190l 35 mivte]e] /BERIBE U754 F

quercetin-3-glucoside®] B TFHF FEE g 7—}2} O 54 7154 A8 Es Y3 7|z AEE d8E o= /Yy

mg} 0.26 mg®] A 2-H(Table VI), A771521% 715 et

017 gl whet 80-120%2] A ¥ A& s 1% 5’_34 s



290

AL AL

B (AAFSARRADTA AT HAAY
S Aoe] Qioln AFA ] A QL wol o] FojHl
Aoz ol A=Y,

o
R

o

. Won, B. H., Shin, K. Y., Ha, H. J., Yun, Y. S., Kim, Y. R. and
Lee, H. G (2015). Changes in nutritional composition of
dropwort (Oenanthe javanica) ethanol extracts. J. Korean
Soc. Food Sci. Nutr. 44: 882-887.

. Park, S. J., Lee, K. S. and An, H .L. (2007) Effects of drop-
wort powder on the quality of castella. J. Fast Asian Soc.
Dietary Life 17: 834-839.

. Lu, C. L. and Li, X. F. (2019) A review of Oenanthe javanica
(Blume) DC. as traditional medicinal plant and its therapeutic
potential. Evid. Based Complement Alternat. Med. 2019: 6495819.
doi:10.1155/2019/6495819.

.Jo,H. W, Lee, S. H, Nam, D. H., Kim, J. Y., Lim, S. K., Lee,
J. S. and Park J. C. (2008) Antioxidant activity and phy-
tochemical study on the aerial parts of Oenanthe javanica.
Korean J. Pharmacogn. 39: 142-145.

. Jeon, E. J., Kim, J. S., Park, Y. K., Kim, T. S. and Kang, M.
H. (2003) Protective effect of yellow-green vegetable juices
on DNA damage in Chinese hamster lung cell using comet
assay. Korean J. Nutr. 36: 24-31.

. Ai, G, Huang, Z. M., Liu, Q. C., Han, Y. Q. and Chen, X.
(2016) The protective effect of total phenolics from Oenanthe
Javanica on acute liver failure induced by D-galactosamine.
J. Ethnopharmacol. 186: 53-60.

. Lee, D. H., Lee, J. S., Lee, I. H. and Hong, J. T. (2020) Ther-
apeutic potency of fermented field water-dropwort (Oenanthe
Javanica (Blume) DC.) in ethanol-induced liver injury. RSC
Adv. 10: 1544-1551.

. Ahn, H. and Lee, G S. (2017) Isorhamnetin and hyperoside
derived from water dropwort inhibits inflammasome acti-

10.

11.

12.

13.

14.

15.

16.

17.

Kor. J. Pharmacogn.

vation. Phytomedicine 24: 77-86.

Bae, U. J, Jang, H. N,, Lee, S. H., Kim, J. Y. and Kim, G. C.
(2022) Oenanthe javanica ethanolic extract alleviates inflam-
mation and modifies gut microbiota in mice with DSS-induced
colitis. Antioxidants (Basel). 11: 2429.

Tae, H. J., Park, J. H., Cho, J. H., Kim, 1. H., Ahn, J. H., Lee,
J. C.,Kim, J. D., Park, J., Choi, S. Y. and Won, M. H. (2014)
Oenanthe javanica extract increases immunoreactivities of
antioxidant enzymes in the rat kidney. Chin. Med. J. (Engl).
127: 3758-3763.

Lee, C. H., Park, J. H., Cho, J. H., Kim, I. H., Ahn, J. H,, Lee,
J. C., Chen, B. H.,, Shin, B. N., Tae, H. J., Bae, E. J., Kang,
1. J., Won, M. H. and Kim, J. D. (2015) Effect of Oenanthe
Javanica extract on antioxidant enzyme in the rat liver. Chin.
Med. J. (Engl). 128: 1649-1654.

Wang, W. N., Yang, X. B., Liu, H. Z., Huang, Z. M. and Wu,
G X. (2005) Effect of Oenanthe javanica flavone on human
and duck hepatitis B virus infection. Acta Pharmacol. Sin. 26:
587-592.

Han, Y. Q., Huang, Z. M., Yang, X. B., Liu, H. Z. and Wu,
G. X. (2008) In vivo and in vitro anti-hepatitis B virus activity
of total phenolics from Oenanthe javanica. J. Ethnophar-
macol. 118: 148-153.

Won, B. Y., Shin, K. Y., Ha, H. J., Wee, J. H., Yun, Y. S.,
Kim, Y. R., Park, Y. J., Jung, K. O., Sung, H. M. and Lee, H.
G. (2016) Inhibitory effects of dropwort(Oenanthe javanica)
extracts on memory impairment and oxidative stress and the
qualitative analysis of isorhamnetin in the extracts. J. Korean
Soc. Food Sci. Nutr 45: 1-11.

MFDS (2015) Guide-lines for validation of analysis method
in pharmaceuticals. Ministry of Food and Drug Safety.
AOAC (2023) Appendix K: Guidelines for dietary supplements
and botanicals. In: Official Methods of Analysis AOAC
International. 20th ed. AOAC International. p.9-11.
MFDS (2023) Regulations concerning recognition of Func-
tional ingredients and standards and specifications for health
Functional Foods. Ministry of Food and Drug Safety. p.12.

(2024. 12. 5 W, 2024. 12. 12 AL 2094. 12. 18 HIMZT)



	미나리 추출물의 기능성 원료 표준화를 위한 지표성분으로서 Hyperoside, Quercetin 3-glucoside의 분석법 검증
	Abstract
	재료 및 방법
	결과 및 고찰
	결론
	인용문헌


