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ABSTRACT

This study was conducted for the method of cultivation for the simultaneous harvesting of the
roots and leaves of Angelica gigas Nakai, The roots of Angelica gigas Nakai, are used as a
medicinal ingredient, but all the Angelica gigas Nakai, leaves are discarded, Effects of harvesting
time, fertigation levels on yield and quality of the roots and leaves were evaluated, The
quantitative determination method of decursin as a marker compound of roots and leaves of
Angelica gigas Nakai, extract was analysed by HPLC using a C18 column (3X150mm,3um) with
0.1% TFA in water and acetonitrile as the mobil ephase at a flow rate of 0,5mL/min and detection
wavelength of 330nm, As a result, the decursin content of the N 10kg / 10a treatment was the
highest, Method development and validation of decursin for the standardization of Angelica gigas
Nakai as a functional ingredient and health food were accomplished, The quantitative determination
method of decursin as a marker compound of aerial parts of Angelica gigas Nakai extract (AAGE)
was optimized by HPLC analysis using a Cl18 column (3X150mm, 3um) with 0,1% TFA in water and
acetonitrile as the mobile phase at a flow rate of 0.5 mL/min and detection wavelength of 330
nm, The HPLC/PDA method was applied successfully to quantification of the marker compound in
AAGE after validation of the method with linearity, accuracy, and precision, The method showed
high linearity in the calibration curve at a coefficient of correlation (R2) of 0.9994 and the limit
of detection and limit of quantitation were 0, 011ug/mL and 0,033ug/mL, respectively. Relative
standard deviation (RSD) values of data from intra— and inter—day precision were less than 1,10%
and 1,13%, respectively, Recovery of decursin at 0.5, 1, 5 and 10ug/mL were 92 .38 ~ 104 .11%,
These results suggest that the developed HPLC method is very useful for the determination of

marker compound in AAGE to develop a health functional material,
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L AT Y RUHIE 9B SopME
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shck AP Qo FEE0 ML oHE 0, 20, 40, 60, 80, 100%0 YO FEEuE FT)

919] g—amylased] W3t ATFAL starchES 7|ARE dlo] =AY}

a—amylase,

potassium phosphate buffer

USAAIES AH&3HRIT

potassium phosphate buffer (pH 6.8) 50uLE A7}sle] &3t =

starch, 3,5—dinitrosalicylic acid,
ZA o) AHEE KH,PO, ¥ KH,PO,= Sigma Co. (St Louis,
A& 0.5uLo] pancreatin 7] g9 12 unit/ml a—amylase 50uL} 0.2M

w0l ALgE Ao
sodium potasium tartarate, NaOH, acarbose,
MO,

37CollA] 208 %ot whSA| 7T}
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ghgo] ¢ & 1% starch & 100uLg 7hste] 37CelA 587F WHEA]7]3L DNS HHAA|of
(3,5—dinitrosalicylic acid and 30% sodium potasium tartarate in 0,5M NaOH)< 250uL 37}t

& 100Co A 108 7+ 7tgsto] AAIF T WAo] g whgAg 4CoA 587 YzsaL o
HR-S-oh o] 3ujo] ZFE 7lete] wHESE I ELISA reader (FLUOstar Omega, BGM LABTECH,
Ortenberg, Germany)E AMHEH] 540nmelH BH=2 ZHste] GYwo| Watzne a4 A
e AT ExTRE T8 FIAAR 20lE acarboseB AMEEIAT,

AMEAETY FE=
3 o . — (1 «
a—Amylase inhibitory activity(%) = (1 EEDE et )><100
Ch HEH o 5= =A
Age] AHE BYH e AUE WA ARG ST T olBAS AARL Az
Q
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22 5 2302 oAkl PAEFAT RYAR 30% dextring H7FE e B 3
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w2 Jr o
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(1) HPLC &4

ZAE 3 loto] HEAE 22ES 247 0.1g4 FUSP] FASAL HL 100mLE Tste] Az
27} Img/mLo] HA| A&3) ¢F thS 0.45um membrane filtero] FItA|# HPLC E4& A2
AEBIHO BE BHS sk NS, BP AR FEE 9 decursin EEE09] HAL
Nano Space SI-2 HPLC (Shiseido, Japan)& A3}t HHE Cadenza CD—Cis(150 X 3mm,
3um, Imtakt, Kyoto, Japan)& AMESIAIL, 0.1% TFA} 100% acetonitriled ©]FANCZ ARE3}o]
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() BEgae 24
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(4) EAAH9 HZ=(method validation)
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E 0] Al (specificity), ZlAA(linearity), A=SHA|(limit of detection, LOD), A&dtA(limit of
quantification LOQ), AUA(precision), A& (accuracy)S =43+t
Solge AR Ul 24T 4 U BeR BohE 5o 9IS v T AR
T %5 Y RS ekl Sold A4S stel decursing] S
N

)

=
=]
gL

A decursin EEB19] 0] vlalsiol AR SHLE Bold 4 o
EEGOI9) peak WA S 7F HRA) o3t e
(coefficient of determination, R2)E E3d}o] AAHAS 2 Al

71&719F ydHe] RFHAE Fokal ol o] Ao A FHA(LOQ Y} HEA(LOD)E 4H=
akelet, (LOQ = 10 X o/S, LOD = 3.3 X o/S, o: y&d#H9| # ZEL b St AFAY 71&7)

L dUE4 (intra—day) ¥} A2 (inter—day)= &3t SAIA. e $=2 &2&
S duieH s dEAHS Fotol SAE gh(measured value)o] Hgh(true value)ol] HT
Aes WEEE Yehfgleon duiEAe sl BE8AS 1Y 373tolA 245 YHEAS
UWEA S 39 Feb Wy BASke] Wolds gelaigict, duiEA B dIHEA Al 7 7t
nich 3w 33 Why SASHh AUAS dUEAT GUEAA dojd EEEN B gkt
FFHNE AR AHEEHAE 45t Brietel o A EEH A relative standard deviation,
RSD)&= REEHAE AR o] WiRER Uehfglct,

Jeed R 2AE AFYLY ol FlE ANRE T F %ﬁ‘fﬂoi IEE AE
g8 ko 2435ttt Decursin EFEGRFFAA] A Aol ERIH 0.5, 1, 5, 10ug/mL FE2]
FEgA ¥ FEES TS| HPLCE 33| W A5t S4H %}\—OETH 3] E1
A EEHAE A=t

Classification Condition
Instrument Nano Space SI-2 (Shiseido, Japan)
Column Cadenza CD—C18 (150 X 3 mm, 3 um)
Column temp T 50

Eluent A: 0.1% TFA

ile ph
Mobile phase Eluent B: acetonitrile

Injection volume 5uL
Detector UV 330 nm
Run time 25 min
Gradient table
Time (min) Flow rate (z L) %A %B
initial 500 25 75
3 500 25 75
4 500 o0 o0
18 500 50 50
19 500 25 75
25 500 25 75
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ad 2. #2E HEH Az 2 U4H 22 A

14000
"R WG o
12000 g ’ e eEGe
NELE  eF|He
11,000
10000
3 2000 10000 -
l: ¥ a0
£ eow v
6,000 1
4000 ®
4,000
2000
2000 1
0 .
A 8 ¢ 0 e | ; . . . )
A ] c ] E

20184 20194
(A: N2.5kg/10a, B: Nbkg/10a, C: N7.5kg/10a, D: N10kg/10a, E: F3|&)

ad 3. HzHM2[E Y KSR XstRe Y4HS

HALA AFZGNA HRN, P, K) g o AEe] As2A e & 29 Lk

2 MexA A

A N z g g ¥ AXE 222%
e 14,42 10.42 3.11 41,34

ey 16.05 10.20 3.40 44,68

6240] A (N 2.5kg/10a) 15.47 10.88 3.95 42.25
B (N 5kg/10a) 16.17 10.62 3.90 42.63

C (N 7.5kg/10a) 15.66 11.22 3.84 41.20

D (N 10kg/10a) 15.59 11.37 4,03 41,17

L 29,48 27.28 15.90 42.53

3y 21,72 17.10 27.06 41.23

9292 A (N 2.5kg/10a) 28,26 27.38 16.04 41,31
B (N 5kg/10a) 28.68 25.84 19.00 41.13

C (N 7.5kg/10a) 28.78 26.72 17,62 40.70

D (N 10kg/10a) 28,48 26,94 16,44 41.39

# 8 N - PoOs - KoO(6:4:4kg/10a)
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a8 4 Y o 2 EA AHE XEYE decursin®| &

=

Decursin (%)

QEPECCES DR ESERCE
2 A32|Y(HPLC)

A do] AHAERS ~38Yst A}, decursin?} decursin angelateE EQI5FI o H (1 5)

—

ecursin?} decursin angelate $FF-2 Z+ZF 0.7%, 192 2% i)

NI

2
ol d
)

4

[¢]
Q.

__T_
a8 5 HEH € FE22 XRYE 232d A=Z0IEOH

562 20198E ASGHTETN o




= gk vlgof

o N AT
T ﬂn "
o —
2 g :
ha _— 5
N o Z,* H_ m m
o) 1o » S
7o o Ok . i ni0
o pid o0
T L £
ﬂAl ,ml E_E = - ] H__-._
=M 2 <! £
2 % X s e i H
m el UE | lie ™3
m TR g -
s © = m. M i oK
Do i = oo
AT iy + = e ol
o 3E T s [ 8 = S
> W W o 3 B =
0 . n
0 o g - : -
1 o or [ . il ®©
g R g c o
w2 g m & m o
T T o = 2_ = .-..._ Kl
w Koo A p = no K
Oﬁ z ﬁ q [ ] | = oH
Np oo © B 4 >
N oweoR £ = & T+
,.._._u o T m 10
o © -] | =
O_E Z‘._ .-l_ ™ P Ka
u_.e o = L X
N T oo ﬂﬁ . _ v . 0
! o - |
op B g s gggeregesRR"° 1 & 8 & a il
WOy (%) S [k soaws *
S o oy o
S
B o A T

74 563




H
wW
ozt
oft
X
O
b
]
n4o
lo
HI
40
]
P
P
]

FAHE
AEA 257
A A=}
FAYFEEL(FH60%) 78 et
701g NAHZE 0 page 1/1
iR AxTH AREAH], 717 z7, s H71E | W= H] 3L
s s FAAF2E)
1 ==Y FE-F5A 2 =31(60%) 5kg 108§
o 70
2 e FE-sEA L ;] 2 ON
v s3EE
3 of 3t 812 o] 3}7] e Ato| = 10 m 40L(2%)
= == = 2 70
4 %'—'—T Tﬁ_%'-‘r/\]‘/—:@ }\] 7‘1_ 4hr 5L(16%)
e =9 51(16%) ~
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0

(specificity), AAAJ(linearity), H<3HA(limit of detection, LOD), A&3HA|(limit of quantification,

ER B

LOQ), AUA(precision), A& (accuracy)S S35t

(1) Eo]A (specificity)
HPLC &4 23, g AE =
decursin¥t AgjA o=z ZAHEGom thg 49 T g§lo] A&ol #eH+ AS skt
HPLCEAS $oto] dojdl AzntE1d] AoA #E8Y 9 e A4 9
=

3 7
peak MEF AZhZ 16 7THUYE FUSAOH spectrum PA|H= Ao &

ARSI ™ 7).
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(A)

decursin (B)

e >

midi
-]

-

150 (C) 120
® decursin =
N

200 28 40

A

ad 7. A20fEOY (A): Blank , (B): decursin, (C): #8HY FE=

(2) 244 (linearity), HETA(limit of detection, LOD), ZetA|(limit of quantification, LOQ)

Decursin EEGHE 0.1 ~ 10pg/mL S|A5h th HPLCE R4t A4E Xz Aol
AT Z(R2)E 0.99940.2 wjo o2l XS e otH g 8). o] AekdomnE AlzE
714719} yaHe| FFUAR AR FIIA(LOQ)E 0,034ng/mLo] 3 HEAA(LOD)E 0.011
ug/mLQl Zo= Uepgth AFdAE A4 $ AT AL8E 7R Ao vEhd & Qe
24 gEEY) HAFEE oulstn] AEdAle HAA W EAcke B4 didEE] dE s
HAAEEE fuigtch, webA e AR 228 FREo] 9 decursin® $HFE 0.034ug/mL
FE T Aol 7Hsshn 0.011 pg/mL = 27 AE0] 7Hssth

3,500,000
20000 y=312340x- 19638  _*
2,500,000 R? = 0.9994 /_,,.-/
& 2,000,000 >
< 1,500,000 & -~
1,000,000 /_,-/'
500,000 ,/
I
0 2 4 6 8 10 12

concentration (pg/mL)

12 8. Decursin EZE9| HZM




(8) A YA (precision), A &4 (accuracy)

YL Tl 228N dYEAI RS Fot] S4H fh(measured value)o] gk
(true value)o] g3 HAEE WEEE Yegyon SHE FE=25E AHESHAHRSD)E
Tote AUAAS AASHAT. AR Fed W A EEHAE ZH2E 96.49 ~ 104.35%, 0,53

Q Y7y 97,23 ~ 100.14%, 0.26 ~ 1.15%9]

[e] =
ATHEE 3). AZHe] FHoIM ] iR As 257 2.0% ©J5t2 UEh decursin 24| A 2H
g J

H 4, Decursine UM MatM

Nominal Mean measured
concentration concentration Accuracy (%) RSD" (%)
(x g/mL) (x g/mL)
2.5 2.547 104.35 0.53
Intra—day” 5 4,68 96.49 1.10
10 9.74 100.37 0.72
2.5 2.36 97.23 0.26
Inter—day” 5 4.86 100,14 1.15
10 9.57 98.66 0.58

Y Relative standard deviation,
2 Intra—day: tree times per day.
? Inter—day: one time analysis of decursin per day for 3 days,

Y Each data was obtained by triple analysis (n=3).

S rES A AGE FEE0] £ w2 37899 HE vkt FEE0] ERtEA 42
T B89 AE Tk Aol Fotal o] ghe I AR FEET B4ty e s
HoR Uro] A EEE s ARAHEY FIFES 92.38 ~ 104.11%2] #HLHoH
B0 10% o2 SAEHNY. ARAZE e tish AEsEHA = 25 0.5% oyl o=
LB decursin AT O] A 1D 4= AUATHE 5)

H 5. Decursing 348 =4
Concentration

Recovery(% RSD(%

(« o/mL) y(%) (%)

0.5 104,11 + 0.14 0.14

1 97.69 + 0.20 0.20

5 92.38 + 0.04 0.05

10 98.19 + 0.39 0.40

6) FFHA AZFE FE2E9 decursin &F

H Hiro] BAH AHZES E35to] decursin®] Tjdt HPLC EAHo] A AAR &5 &
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slo] Gl ATARY FF) MY 4+ It FolW, $08 A, B R AU Sol UL
Hets. & TR HFH AR SR 2EARY decursin Hat A2 0.359%0°]
Row, 7 F4s 80 ~120%% AAsHe Wl 7IEdE 0.287 ~ 0.431% ¢ AS T 4
U= 6)
H 6. 7 XNYR FE=Y decursin &
Lot No. Contents (%, mean + SD)
0.370 + 0.019"
2 0.349 £ 0.012
3 0.358 = 0.010
Y Each data was obtained by triple analysis (n=3).
gt Y ¥ R XEYE ZUHE
o YT 9 222 AAE TAY ABAE 5UH
- FE8ME A FEEY decursin® EA4 AW, wWghE} DMSO 819 decursin@tg
8,290 ~ 8,760mg/kg2 2 LC &4 A] 7Hdo] AL mghZz A4S 7). 348 Fa
AEE vgtEo] =3k 2 AlFol &hHol e decursin® FFEAR A= & 83}
2,
#7 FEE0E HFH FE29 decursine 2MZL
FEENE Decursin®| &2 (mg/kg)
50% MeOH 8,290+ 20
MeOH 8,050+40
DMSO 8,760+ 20
Chins 3,720+ 20
# 8 HEH LER, ALY, LUMEINLERY XNEHEE BMZHFZE0 MeOH)
NEE Decursin®| &tk (mg/kg)
LA 0.9%, FE1%(ULYL 8/30) 95.58 + 2.35
A7IAH (P 8/30) 93.61 + 1.26
0.1%37F da-s(dd 9/20) 10,78 + 0.12
1%347F da-s(dd 9/20) 78.55 £ 0.10
WAL F AFAL 0.5% 5.84 £ 0.04
WAt R A A 0.5% 8.06 + 0.06




4.8 2

(HBME2tH: HEH % MZ2SE BE=)

7t AaAulgel WE HPA 9] AFYE FFES N 10kg/10a H2I 79 decursin FFo| THE

(A" 2) A3 249 ABdE 44
ES

7h 2 dAellMe dA7IEE AR A S BHoR A o FEEY Z223E fI8H
decursin® X|EAEOCZ AA3}1l HPLCEAS £3}19] decursin®] A4S st 884
AAE Y519t 84 AA A}, decorsin EE-EMT A o FEE9] retentiontime
4 spectrumo] Y|tz HolidS SIsHelrt REHFAY A (R2)= 0.9994= vl
o235t RS deEhfgon A (LOQ)E 0.034ug/mLo Qi AZE3HA(LOD):= 0,011
ng/mLe]Ath Decursin® intra—day &AolA A L AfzEdHA= 2H2F 96.49 ~

74,

104.35%, 0.53 ~ 1.10%, inter—day FAof ]H A 2 AdEsdztE 27 97,23 ~
g =

%Etg X]E é—“i'—_J olE2 92.38 ~ 104 11%_4 HoFom EXoxt 10% o|U=2
2

ATl H +AY HPLC BAMol WA 9 FEEY AXAEQ
EZEoFsHeE AT ATHALS ulae,
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