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ABSTRACT - Ellagic acid is a polythene compound found in fruit and nutshell derived food extracts. According
to previous reports, ellagic acid displays anticancer, anti-inflammatory, and antidiabetic effects. A major component
of castanea crenata inner shell is ellagic acid. We confirmed the presence of ellagic acid in inner shell samples using
solvents including distilled water, methanol, and ethanol. Ethanol and methanol yielded the best extraction results. In
developing a high-performance liquid chromatography (HPLC) with UV-Vis spectrophotometer (UV/Vis) based ana-
lytical method for ellagic acid in foods, we found that a C18 column yielded the best resolution among all tested col-
umns and mobile phases. We also performed method validation, including linearity, inter-day, intra-day, precision,
accuracy, limit of detection (LOD) and limit of quantitation (LOQ). We established a calibration curve spanning 1 pg/
mL to 50 pg/mL with a satisfactory coefficient of determination of 0.9999. The precision and accuracy of ellagic acid
from spiked samples at levels of 2, 5, and 50 pg/mL ranged from 0.04 to 0.23% with relative standard deviations
(RSD) between 99.8 and 105.9%. The detection limit was 0.165 pg/mL and the Limit of Quantitation was 0.499 pg/
mL. The ellagic acid concentration in C. crenata inner shells was 0.002-0.0936 mg/g.
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Materials and Methods
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Table 1. Instrumental conditions of ellagic acid with HPLC-UV/Vis

Aegispak C18-L (4.6x150 mm, 5 um)

Column
Oven temp. 35°C
. A: 1.2% phosphoric acid in DW
Mobile phase B: Methanol
Time (min) 0.0 15.0 15.1 20.0
HPLC Gradient A (%) 70 40 70 70
B (%) 30 60 30 30
Flow rate 10 mL/min
Injection vol. 10 pL
Detector 254 nm
A
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Fig. 1. Chromatogram of ellagic acid standard 5 ng/mL (A) and sample (B) with HPLC —-UV/Vis.
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Fig. 2. Fish bone diagram of uncertainty.
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Table 2. Linearity result of ellagic acid in matrix

Conc. (ug/mL, n=3)

Day 1 2 10 20 50
1 day 1.11 2.33 10.41 20.53 50.22
2 day 1.13 2.36 10.54 20.82 50.96
3 day 1.11 2.35 10.46 20.72 51.05
Mean 1.12 2.35 10.47 20.69 50.74
SD 0.01 0.02 0.06 0.14 0.45
Precision (%) 0.9 0.8 0.6 0.7 0.9
Accuracy (%) 111.5 117.3 104.7 103.5 101.5
. LOD LOQ
Day R* Slope Intercept
Conc. (ug/mL)
1 day 0.9999 185887.3 59930.9
2 day 0.9999 188611.2 58853.6 0.165 0.499
3 day 0.9999 189048.7 47080.1
2] e Aol ellagic acidE 100 pg/mLe] H%2] stock  EEEE A=317] 8] AP B3w 2908 F 6714
solutiong ©]-&ste] 57FAe] g 3Ast] HPFd & B AFFY ok, EEFY Ax, A% v w=, A
Aoz ATt AFAHe T WS 1-50 pg/mLA FAGEAEAN), A5 Wy AR 23 g21e A
3, HPLCE ©]&3te] 33 wHE EAgk A3 R=0.9999  Aaiich 44€ £d% ¥ X+ 2359 Faxf
ool HAEE vEidleH, A Azte] kol tf =E AMEste] HHEEESE, FEARFEGEE A
g AUEE 09% olatZ ERJIFAL, A== 101.5- Z3AL, o] Aol TIRIAKK)E 483t &8 25
1173%% Yetstth. A& 0.165 ug/mL A= TE AEst. 2 A3 ellagic acid o] 54 EdE=

0.499 pg/mL= 3F1 = thH(Table 2).
Table 3. Result of accuracy and precision in intra and inter-day
ARG QC Conc.ug/mL (n=3)
A W A= % = 37kA 5, 20, 50 pg/mLe] & Type : ” <
S& olg3tel 38 Wi Bajsle] Ay, U7 PUwet 4
Pz 2959 %l AR 0.09:0.18%, 4 e Mean (n=3) 5.3 20.1 49.9
99.9-105.8%% SrlE|th, A7k AT 0,04-0.23%, A Intra-day  Precision (%)  0.18 0.17 0.09
== 998-105.9% H91%| %I THTable 3). Accuracy (%) 105.8 100.5 99.9
Mean (n=3) 5.3 20.2 49.9
ZXMGsC AtEZn Inter-day  Precision (%)  0.23 0.23 0.04
&3] Fol| A= ellagic acid FHEAS 93 =4 Accuracy (%) 1059 100.8 99.8
Table 4. Expanded uncertainty of ellagic acid
Parameters of Uncertainty Result Unit
Certified Concentration 0.40 mg/kg
The result of uncertainty (k=2, 9 502 .‘ctgigfelnce level) mg/kg
Expanded uncertainty (U) 0.01 mg/kg
Coverage factor (k) 2 dimensionless unit
Degrees of freedom (veft) 1840 dimensionless unit
Combined Standard Uncertainty (uc) 0.01 mg/kg
Combined relative Standard Uncertainty (ur/r) 0.018 dimensionless unit
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Table 5. Information and ellagic acid of samples (n=3)

Sample Sample name Coni.glg/g) RSD%
Sample 1 Chestnut 1 0.0308 0.12
Sample 2 Chestnut 2 0.0267 0.12
Sample 3 Chestnut 3 0.0767 0.09
Sample 4 Chestnut 4 0.0483 0.13
Sample 5 Dryed Castanea crenata inner shell form Seo-san 0.0936 0.15
Sample 6 Dryed Castanea crenata inner shell form Gong-ju 0.0002 2.96
Sample 7 Castanea crenata inner shell Powder form Asan 0.0720 0.08
Sample 8 Health functional food product 0.0236 0.08

Table 6. Result of ellagic acid in solvents (n=3)

Average of ellagic acid

No Solvents Conc. (ug/mL) n=3 RSD (%)
1 D.W? 0.011 0.1
2 100% MeOH" 0.077 1.0
3 10% MeOH? 0.017 0.3
4 20% MeOH? 0.018 2.1
5 50% MeOH® 0.048 0.3
6 10% EtOHP 0.012 2.7
7 20% EtOH®? 0.020 2.0
8 50% EtOHM 0.048 0.7

¥100% Distilled water (H,0).
 100% Methanol.

9 H,0:Methanol=90:10(v/).
9 H,0:Methanol=80:20(v/).
¢ H,0:Methanol=50:50(v/v).
' H,0:Ethanol=90:10(v/).

9 H,0:Ethanol=80:20 (vv).

" H,0:Ethanol=50:50(v/).

0.40£0.01 mg/kg (A ZEFF 95%, K=2)2 H|w 3 e =
;thg]-t: 7L0 A} %3]. U]'(Table 4)

X = Table 5
g A3} Table 59}
7ol F 8F AlFOA ellagic acide] TEFH-S 0.0002-
0.0936 mg/g, RSD%= 0.08-2.96%= <21 =T} B3 Table
63} o] 3= 7718 A4 0.011-0.077 pg/mL (n=3),
RSD%E 0.1-2.7%% 15 tH(Table 6).

L x =
el B S s 1) E
I

Conclusions
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ellagic acid &3
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3} ethanoll| 4] 0.048 mg/g, TFTNA= 0.011 mg/g= &
A= ATE F718we vl go] FEFE ellagic acid]
Fo FRH O T FolES F2lsstl. WatersAke] HPLC
ol gt on A8 AHL Aegispak C18-LS AMHE-313
3, olF42 A (12% phosphoric acid in DW)¢} B
(methanol)E ©]&-3}o] gradient & AF&3IATh F&5S
1.0 mL/min, FYHFS 10puL, 23 ELS 35°Co| At 7
P S 218 1-50 g/mL HEIAA 23 AAIF(R?) 0.9999
oo 2 xA 5}010} JTh AFAY ) BEE olg
sto] el JedS S4% A7, Al AUEE 0.09-
0.18%, =+ 99 9-105.8%, 47+ AU=E 0.04-0.23%,
A== 99.8-105.9% HHAHE FJA=HJTE ol FF
Hi JE AR 7HA F59 FEE Table 103 2] A
39, FRE AEE B35 A3 F 87 AEoA
ellagic acid®] TS 0.0002-0.0936 mg/g® <15 AT},
Ellagic acid®] AZ& 3= 31 Al8A HESH 0.016 pg/
mL, 4 FHA 0.499 ug/mLE ER1E ST} Ellagic acid &7
B3l A= A3} 040+0.01 mgkg (A FE 95%, K=2)2
A gre ZABIE ke AEsioinh e 2
TAAME &Y F ellagic acid 4 2 FHEHLS H&)
fFade] A5 B4 Yoz sl &3 F ellagic

o}i rulo 2

= =]
acid®] 71E4 A4 2 #edl Fa }?JP g & 33,
T ellagic acidE ©]-83 7A771521F Ml o EF,
A % FE8uel mE dPEAE wEeE As
AE 7|74 B B4 L ZAANY AT 24 A

2704 ¢ v ddEn.
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