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ABSTRACT - This study was to investigate an analytical method for determining dieckol content in Ecklonia
stolonifera extract. According to the guidelines of International Conference on Harmonization. Method validation was
performed by measuring the specificity, linearity, precision, accuracy, limit of detection (LOD), and limit of quantifi-
cation (LOQ) of dieckol using high-performance liquid chromatography—photodiode array. The results showed that
the correlation coefficient of calibration curve (R?) for dieckol was 0.9997. The LOD and LOQ for dieckol were 0.18
and 0.56 pg/mL, respectively. The intra- and inter-day precision values of dieckol were approximately 1.58-4.39%
and 1.37-4.64%, respectively. Moreover, intra- and inter-day accuracies of dieckol were approximately 96.91-
102.33% and 98.41-105.71%, respectively. Thus, we successfully validated the analytical method for estimating

dieckol content in E. stolonifera extract.
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2 Ao AH8gt F9FFE2 Naturalway Co., Ltd.
(Pocheon, Korea)© ZH-E] #|g o}l AlL-s5 T} 9]
=5 70% &EE2 ONZF FE3HL o3 F 40°ClA 3
T -500-600mmHg EAOE 37 % %7 (Tokyo
Rikakikai Co., Ltd, Tokyo, Japan)S A}&3lo] 23533}
RIL -47°COlA] 48 A7 o] FAAZE Y HYFEES
Az Y. BEFEZ  dieckol2 Avention Co., Ltd
(Songdo, Korea)ollX] 3kl AFE3IG Y & 98%0]
o} Ao AFE-3 formic acid 52 Al2FES Sigma (St.
Louis, MO, USA.)oIA T39S ™ acetonitrile, ethanol,
methanol> J.T. Baker (Phillipsburg, NJ, USA)oA )3}
o] A&-3kT.

[¢]

v
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X|ZHE8 dieckol BM

Dieckol®] HPLC #41& $3l¢] Bang 5'Y9] &AW
< WY st st on FAlo| AREg 717]= Waters
996 Photodiode Array Detector (Waters, Milford, MA,
USA)7} 2=l Waters 2695 Separation Module HPLC
system (Waters, Milford, MA, USA)S AF&3F9 3 &4
AHL Capeell pak Cj, (250x4.6 mm, 5 um, Osaka soda,
Osaka, Japan)S AF&-3ITh ©] 542 0.1% formic acid
(A)%} acetonitrile (B)= 0-15 min: A;74%, B;26%, 15-
18 min: A;0%, B;100%, 18-20 min: A;74%, B;26%<] ©]
T 270E EAAZE 20 min 3FHL AE IS

Table 1. HPLC analytical conditions for dieckol content of Ecklo-
nia stolonifera extract

Instrument Conditions
Column (50 m. 4.6 mn<250 m)
Column temp. 25°C
Time (min) A? (%) B" (%)
. 0 74 26
Mt s
18 0 100
20 74 26
Detector Waters 996 Photodiode Array Detector (230 nm)
Flow rate 1.0 mL/min
Injection volume 10 pL
Run time 20 min

90.1% formic acid in water.
5 Acetonitrile.

230 nm, ZH &% 25°C, oI5 752 1 mL/min, injection
volume 10 uLZ A7 3% th(Table 1).

BZ89 3 A|Hgole] 7]

Dieckol #FEH S 10mgS A% ¢ 7, 10mL F&Z
2f23E o]835}] methanol® &85} 1000 pg/mL &
=29] stock solutione A|Z3}FA T} Working solutionS
dieckol stock solutiong o]&3ste] z}z} 1.56, 3.13, 6.25,
12.5, 25, 50, 100 ug/mLe] === methanolZ 3]Xs}o] A}
&tk A8 F9FEE 25 mgS Fg F 25mL
AE&EH2TE o] &3 70% methanolZ A &3+ &
30 min &<t sonicator= A E|g =, Y4 st AHE
S 0.45 um syringe filter (Whatman, Maidstone, UK)Z ¢]
Fate] APgH o R s

B2 MY 08 85

ICH (International Conference for Harmonization) 7}°]
Z2}elS 2R dto] AR A9 Bo]A(specificity),
A4 (linearity), 4 2d (precision), % &g (accuracy), A=
SHA| (limit of detection, LOD) 2 74 %$HA] (limit of quantification,
LOQ)E A3t FaA4S Felstairh.

Eop8

Dieckol ¥F2% 3 #¥FE=S HPLC-PDAZR £4
sl A& chromatograme H] W &}e] dieckol?] ™EFFA]
7Hs gRlElon U spectrums YEREA] photo-
diode-array (PDA) spectrum= E3f &elslin,
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XA peak MFE AI7HS 11 min W2 AEE o] BZ 3 £
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Fig. 1. PDA spectrums of dieckol in STD and Ecklonia stolonif-
era extract

Absorbance

% recovery =

C. Concentration of spiked sample

11.631

C,: Concentration of sample

C,: Concentration of standard oss0:

AEA R FFE

FHHFZENA] dieckol®] AETHA(LOD) 2 A =FsHA|
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o: The standard deviation of the response
S: The slope of the calibration curve

Results and Discussion
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Table 2. Correlation coefficients of the calibration curves, limits of detection (LOD) and quantification (LOQ), and recoveries of dieckol
from Ecklonia stolonifera extract spiked at three different concentrations

Analvte Range Slope  Intercept Sg;rg‘ll:it;:tl LOD LOQ Concentration Mean+SD RSD  Recovery
Y (ng/mL) (R?) (ng/mL)  (png/mL) (ng/mL) (ng/mL) (%) (%)
25 24240.11" 439 96.91
Intra 5 5.10£0.19  3.82 101.90

-day
10 10.23£0.16  1.58 102.33

Dieckol 1.56-100 7352.89 -4233.57  0.9997 0.18 0.56

25 2.46+0.03 137 98.41
Inter 5 5004024 464 10190

-day
10 10.57£0.45  4.30 105.71

YValues are mean+SD in triplicate (n=3).
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w3te] dieckol®] peak’} ] E-S &1k A} Fig. 2
o} 2t} Dieckol> TFE &7 o] 7H¢le] = Ao
dieckol®] EFEN I wIFE M HFF AL
(Retention time, RT)°] ¥A|eh= A& st 3
Fig. 191419] dieckol®] PDA spectrum ZIA %= &
AN} Fu|FEEEAA FYUI spectrum= LFERY o] EA4]
o] Boldg AT & AUt

BFMZ o] &% TP ARl

Dieckol F-89-2 1000 pg/mL 552 stock solutionS
A Z3 F 1.56, 3.13, 6.25, 12.5, 25, 50, 100 pg/mL ¥ %=
2 dAH o7 FXsle] HPLC-PDAR #413F A3} dieckol
o] FEHFA L y=7352.80x-4233.570.2 EPton A
AT R # 0.9997= 3t 2154488 B tH(Table 2).

UYL By

Aol 23t | A8 tis] LA ZAAM o
Ao AE5AQ EASAE W 42 7 S Aol 2
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TE&AE HFTE =7 4 AFEQRS pgml), FHEE

e HGrsiit. 2 Z3E Table 29
EolA dieckol®] dul FEAL 96.91-
102.33%= UeRon, A7 A2 98.41-105.71%=

Table 3. Content of dieckol in Ecklonia stolonifera extract

Compounds (mg/g dry weigh)

Mean+SD
27.39+0.50

Sample Analytes

Ecklonia stolonifera extract Dieckol
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