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Abstract

Aralia elata Seemann (AE) has long been used as a folk medicine for the treatment of various diseases including
diabetes mellitus, anti-arthritic, and anti-gastric ulcer agent in Korea, Japan, and China. This study was performed
to establish a simple and reliable HPLC/UV analytical method for determination of most active anti-hypertensive
compound, a 3-0-a-L-rhamnopyranosyl(1—>2)-a-L-arabinopyranosyl hederagenin 28-0--D-xylopyranosyl(1—6)-3
-D-glucopyranosylester (HE) for the standardization of the shoot extract of AE as a health functional food ingredient.
The quantitative analytical method of HE was optimized by HPLC analysis using reverse-phase C18 column at
40°C with H,O and acetonitrile (70:30, v/v) as an isocratic mobile phase at a flow rate of 1.0 mL/min and detection
wavelength of UV 205 nm. This HPLC/UV analytical method showed good specificity and high linearity in the
tested range of 0.03125-2.0mg/ml with excellent coefficient of determination (R%) of 0.9999. The limit of detection
and limit of quantification were 12.0 pg/mL and 36.5 pg/mL, respectively. Relative standard deviation (RSD) values
of data from intra- and inter-day precision were less than 0.2% and 0.1%, respectively. These results indicate that
the established HPLC/UV analytical method is very simple, specific, precise, accurate, and reproducible and thus
can be useful for the quantitative analysis of HE as a functional anti-hypertensive compound in AE extract.
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Fig. 1. Chemical structure of 3-O-o-L-rhamnopyranosyl(1—2)-a
-L-arabinopyranosyl hederagenin 28-O-8-D-xylopyranosyl(1—6)-3
-D-glucopyranosyl ester (HE).
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Table 1. Analytical conditions of HPLC for HE in Aralia elata
extract

Parameters Condition
HPLC model Shimadzu LC-10
Column Shiseido Capcellpak® Cys (5um, 4.6x250 mm)
Detector UV 205 nm
Flow rate 1.0 mL/min (isocratic)
Column temperature 40C
Injection volume 10 L
Mobile phase Acetonitrile:H,O (0.1% Formic acid)=30:70

EZ8Ye| A

FFE(HE) 200 mge AR A Amyo] dad ]]]xﬂ;q
<2 ZFgstA A#Fst] 10 mL volumetric flaskel] % 1L
HPLC 53¢ methanol= ‘g°] o] &3 10 mL A
S 94 2,000 pg/mLE =] stock solutionS ZA|sH Tk
Z A9 stock solution e 4Cel] BFato] AL& Ao 3]A5}]
A+-g-8k Tk



HPLC analytical method validation of Aralia elata extract as a functional ingredients 797

A Az 5 AR F5
F=E 10 g*‘ 7§ 5}5) —?4?3‘]—01 100 mL volumetric flaske]
< 7leke] A S wEo] A|F
fllom 6}“1’/} /\] H-g-Ae AR 7 045 pm syringe filter
2 oisle] gdoz AMESHS

HPLC 24A{®e| &

HPLC ¥4 7
F T AIEE
E-0]d (specificity), 2
A (accuracy), WHEA(re
(intermediate precision)
31 AN AZ=S &= H

43}04 A FofokEb A o] «“of ok
Jlo] A 7hel =ER1(17,18) 2 A=
d 2 9](linearity and range), 7
(repeatability), &AW FEA
! % 14 (robustness) S A3}
A& AP 71e71¢ FFHA
2 FFIALOQE A o

&
= 5 7158 AFAER! HES

£So|M(specificity)
EolAoldk B, Bl AL, A7E
=

ol
ol
X

2 o off
ox ox gt O
(ot

2

O v A

o ™ oxl @

= 2 40 1o o

L
il

N

L=
g 4 Qe 5L ofnjah, Algel A 24
=

TN

T Kl oo fo dot R o

3}l peakit M AEE SHSA B4
blank(MeOH), -8 (HE, 1.0 mg/mL), A&
=%, 1.0 g/100 mL MeOH), A 9 (HE 2.0 mg/mL
ZELA+A DG & 241G 5 045 um A A
o 3ste] $Ao] LG oM, £AH blank, EF&,

Al gl 2 AdlS 747t 13] BA811 o] W HE 33 =9
ZHdo] 9122 S9lslm, FFNT A F gl 9 Aol
#3912 fAA17k0] $UE IS HE E2 893}
i FEFEe HPLCE A3 5 AzvtEaddo
retention time} ¥ wste] HE 9] =7} 2] = =4] &2l63]
t}. T3k photo diode array(PDA) spectrum= 37 5lo] 5
& spectrums YEPH A= gelsinh

Obo
;1_%
fu o ook pO o

]

m& off

MM (linearity) % Y (range)

Aol g el Wl e AAl T 24 WA=
Ao ¢ ke F= st AN SHFS Do
T de T8 Ynlshe AAE ASs] A8l T =
o] AAE 3utEste] 4 F A2 o] 93 wAu e
S&H|Y WS & T e FARNE Fot BT AT
A& At} HE S methanolo] 8-3fAA £219]
a3t 747 b E = HHE 0.03125 mg/mL, 0.0625

g
a
B
o%

mL, 0250 mg/mL, 0.5 mg/mL, 1.0 mg/mL,

2.0 mgimLE THE & HPLCO| 3t 7} v 2T
= 7} 3314 F4451] HE FY 5=t 3=z zte] 2744
T, 71871, y AHs 53

&M (accuracy)

S gko] o] &a Sl Fgkely EEwkel 2 %
T2 ASX|7F Zgkel Dk 7Pk 7S onleke A g
S 715317] 98] HE F589(2.0 mg/mL)ol methanolS
7}ete] H % =7} 0.5 mg/mL, 1.0 mg/mL, 1.5 mg/mL7}
HEE HAS At 247 334 AT 244

AR A& AFHAE o] &3le] 7z Aol A= »x
fhe Torla, ARl MUK ol FEgkel itk 37E(%)
= Tot] 7l AR gRlsksl

b =

MM (precision)

4 agste] g
SHYEIPE)E vlshe vy 4

=
19, AldAl 717, 7171 5= vk Sk 3] R

A A 2}
A= AS] 8l 8 2 FEE AR AIRE
A Ste] HEF S A g o, A8 -8 HE £
< spikingdto] HFE F% 1.0 mgmLE ZA 8 Y-S EA
sl A 22He 63] WHE A3 ko] WHE-A (repeatability) 2+
AdAay 4 (mtermedlate precision) < 21313t} Al
A5 Bl 63 S T wE ] Hat, TTEAL A
EZH 2} (relative standard deviation, RSD %)& T3}ttt
24714 (robustness)

AEHY & 4 o] ARk omAos WY
A= W S gko]l Arht JEFs WA tidh HEEH
A | "]@“&‘?301]’\1 /‘]@}_Zﬂ—% HEe F3es 4%

HEAAA

= st %"VJ *]5401]*1 Zxﬂ g AdS Aol A
autosamplerol] EFSFAA 10417 3, 2047t &, 24A]17F
ol 24 321 Al HE 93RS YRR
RSD)E Fote] L3 o2 Fest= AlAE ] B
o] frAl¥ I Y& AFHATh

HAESAI(LOD) ¥ H2SAI(LOQ)

AR AZS %é‘ﬂ A& HFale 7127k At
ol HESHA B HFAIE Tkl o, A EAE HE
7 &3 (limit of detectlon LOD)= A& Oﬂ EE = A
AR AEo] 7hed HAaH e HA v, HEe
(limit of quantification, LOQ)= A] 89l E3teo] & A&
JRo] Heko] 7Fsd Ao £E HA LA LODY

Ko i

Mo R



798 A FA G52 A A243 A6E (2017)

LOQ= RHg-o] Aot Aie] 71&7]el <A 35t

ArEsklth

LOD=3.3xstandard deviation of the response/slope of the
calibration curve
LOQ=10xstandard deviation of the response/slope of the

calibration curve

SEFEE 3 HE 2 24

AT Az FEFEEC Fird 7154 ARGEd
HE®] &35 #4517] flaf 1.0 /100 mL E5=9] A 55
33] vHE PAsielor] REgde] ARrtEae] v
AR S ool AdE A o FEFEE AR T
g++¥ HE®] &S Eeisl

A& AA8E7] 9180 column, ©]&3e] T7F % UVAE 9
e HAsteto] £A4E APl en, I A3} Table

-60
(A) 2
% 150 - E
2 e L
= o i
40
100 e B
50- .
L |
D —d I ......
1 T T 1 1 {«]
0 5 10 15 70 25
Time [min.]
60
.
g 150- (B) 3
: :
g 2
40
100+
fﬁm
50 L J\ g 20
\/\»\J\ HE
J %/J\ =5
o e 3. SN Gt
T T T T T (4]
0 5 10 15 20 25
Time [rmin. ]

Fig. 2. The HPLC chromatograms of HE (1.0 mg/mL) (A) standard and (B) Aralia elata extract (1.0 g/100 mL).
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Table 2. Recoveries and relative standard deviations of HE in
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Table 3. Precision data of analytical method for HE in Aralia elata
extract
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987 107.0
YEach values was the meantSD. :
In 107.1
IRelative standard deviation. ;i;ni:ﬁ;ite 1073
107.2
0.9999¢]7¢2] =& XS HItHFig. 3). 10 107.0 107.240.1 01
' 107.2 - '
_ 107.3
X EIA
detd 107.0

AR R AIRQEAS 2Alst 7} 331¥ &
A8k A3}, Table 20l Ve v} Zo] FFEH] 3|48
2 0.5 mg/mLe] F=ol| A& 98.8+0.865, 1.0 mgmLe] &%

o = 104.7+2.536 18] 3L 1.5 mg/mLoA & 101.8+1.674
o] W9l =& 358 Hyon, BA 93 0.013%=

eRf ik

HYN

HEE (repeatability) 2} A HAW %D (intermediate
precision) &2 A|@sl3 o FUTRSD)E 43 A3}
= Table 37} 2t} vHE2d AlgoA= 1.0 mg/mL EER
A Al LA S 63 RHESte] A% S gho]
101.5+0.4%, RSD 0.4%E Yeh A 2, A@AW L9
12F AlgellA 1.0 mgmLe] T2 A3 A8 4
kol Hit 107.240.2%, 23} Al gollA 2] =% g2 107.2+
01%E Jetdo=x 12 A|@d3 22 A|@7te] RSDE

DEach values was the meanSD.
DRelative standard deviation.

HaEsiAl 5 HESHA

A8 AeS Bl A& A 71e719 FFH2Ky
A S AEMAE 7 A7, AEdA= 120 n
g/mL, 3 FEA = 36.5 ng/ml FF02 YEPdT o=
FrEE AR AL AS, FEFEEL VITAEE HE
o] gteFo] 4% S FHotaL JonE FEFEE
Ao AEA 2 HF A= 22 30 mg/100 mL 2 91
mg/mL= 1% {Th
SEFSE 5 HE B 24

AFA A2 F55 70% LRASSE F=, T3}
Az AR Foll g8 HES s 248tk F55
5 A8 1.0 g& FI5HA FHste] vl Fof 100



800

o

Table 4. Robustness data of HE

Time (h) Peak area MeantSD”  RSD (%)”
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