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ABSTRACT

This study was carried out to establish a stable production base by improving the seed production
and cultivation technology of Angelica gigas. In the first year, the growth and yield characteristics of
Angelica gigas were not statistically significant. In the second year, it was considered to be in a
suitable growth state to investigate the seeding efficiency according to the isolation treatment. The
growth of the above—ground part according to the height of the ridge was not statistically significant,
but the growth and yield of the underground part were increased when cultivated with a high
ridge(30cm). As for the effect of reducing high temperature damage by irrigation method of A. gigas,
sprinkler is advantageous for growth above ground, but fountain hose treatment is advantageous for
growth and yield in underground part. Nodakenin, Decursinol, Decursin, and Decursinol angelate all

tended to be high in the case of cultivated in open—air seedlings in farmhouses.
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WAAE = & 744 50cm, Z7] 744 25emZ skl om, RAYEL 5 Yatety
£012, F&%33)l —474 sto xAFSEITE 2AFE ZAgE2 SAS 9.4 TS Level 1M4 (SAS Institute
Inc. Cary, NC, USA)E ol&3dto] &A A5, A2zt F9% ztol= Duncan’s multlple range
tests 5ol 5% (p<0.05) oA ASsHeict
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HoBo dJo] & 27 9| 7—.”*«] AARE J%L ojF kol AAste] HlolHE st en, 7] 23
& 9 ST dAEn A Y a5 55 AT XA e 23 ghl did FAEA
H

I AT RIA S Ad 13 s Dkt

dstgon AREH ARE 17CE AL&HY T BEAXo| A& Nodakemnﬂr Decursinol
Angelate 352 PhytoLab (Bayern, Germany)2] A& AMHE-3F%1 21 Decursinol 5% Chem
Faces (Wuhan, China)A2F, Decursin 35352 Sigma-—aldrich (St. Louis, MO, USA)®] A| k& AL-§-3}
%th. HPLC system<> Shimadzu LC-20AT (Shimadzu Co., Kyoto, Japan) ¥ Shimadzu Nexera XR
(Shimadzu Co., Kyoto, Japan) & AH&3F9.2 ™, Column- Atlantis dC18 column (250 mn X 4.6 mn
ID., 5 mm, Waters Co., Ltd., Milford, MA, USA)& AH&3F3itH A8 SF5ERE 04 ¢ Ao
40 ml 2] 80% MethanolE % &u|& A2}, 280 3% 30 min 2 3)d 3% % 16 h ZA5k

3 3] 98 &390t 2 § 74 292 whatman no.6 filter paper® dtoldt & BE 33 H,
40°C water batholl A 31474 5%(Eyela Co., Ltd., Tokyo, Japan)3te] #4238ttt A=+ Syringe
Filter(13JP020AN, 0.45¢m, Advantec Mfs. Inc., Dublin, CA, USA)°ll o{ @}t & HPLCEA o] AH8-3}%
T}, Nodakenin¥} Decursinol®] HPLCEA2 & 19 274& 183l decursin®} decursinol angelate®]
HPLC £4& % 29 27& 247 AHEsI9ich

H 1, HPLC operating condition for the analysis of nodakenin and decursinol,

Instrument Shimadzu LC-20AT HPLC system
Column Waters Atlantis dC18 column (250 mn X 4.6 mm LD., 5 um)
Detector UV-VIS detector (330 nm)
Solvent A Water
Solvent B Acetonitrile
Flow rate 1 md/min
oven 30T
Injection volume 20 w
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Gradient elution system

Time DA %B

Initial 65 35
6 50 50
14 0 100
18 0 100

H 2, HPLC operating condition for the analysis of decursin and decursinol angelate,

Instrument Shimadzu Nexera XR system
Column Waters Atlantis dC18 column (250 mm X 4.6 mm 1.D., 5 um)
Detector UV-VIS detector (329 nm)
Solvent A 0.1% acetic acid in water
Solvent B 0.1% acetic acid in acetonitrile
Solvent C absolute ethanol
Flow rate 1 m¢/min
oven 40C
Injection volume 10 w
Gradient elution system
Time A% B% C%
Initial 53 30 17
40 m 60 20 20
50 m 53 30 17
60 m 53 30 17
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O [ENe)
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x E. o [
i2l (cm) (cm) (cm) oN/=)
THALAI A 33.0 1.3 4.2 39.0
WA 2}E35% 30.8 1.4 4.5 51.0
DMRT(p ¢ 0.05): N.S.
FgA2E LK g2 sl

I 100 AR PGS AR FA 50
% 3

27} o] R 2] ke 1dAke] A ER R R #%*E*é ° Eﬁﬂx—ioi «WOI i
£ A% 28RS o, 2date 7 A Hed 2 BYadtd 0 JFag 5 FUsh] A
ot AsAAH = deE o R
H 7. K|5t8 42H|D FAFAI7]: 10, 29.
Ao 425 H2E H2E X|5H2 & (kg/10a)
(9/F) (9/F) (%) a2 Az x|
ol 2w 173.5 38.0 22.0 691.3 151.2 100.0
AR A 151.2 34,7 23.4 609.0 139.9 92.5
A AE35% 184.1 39.9 22.1 766.6 165.1 109.2
DMRT(p < 0.05): N.S.
(MI2M R 2tx|: ZEH HEREl 7= JHE H+L)
A1) A LFAe &y 3
dutH o2 UFA s ol Aot -2 TEN v7F To] o= A T E whylo] £ oFE
oA FolE WAL HHoR o|FE w4 AY AES Auists WAS it 7] T BET
gRE 534 oFgAEe Bk oo W '41114 Zek7] wfgte] & whlo] a1 A o
& 270 AR R Fo| Qe AP A9 E RS Folot; 7HaI} Aute] oFsly] wiie] 5
Aol A A, kA Aol Al At E%t S 25% 45?/} A A Qe v
EoF ol 40%E I e Alo] EohAL abe 40%E 23 A4S s we B oy
BN E A gk, B9 shaidol 13% oot 7HaE B I § sfof ghrhar e A Sl
(sd71ed7tol, 2018). 2 AFollA e A Auls7te tiE old= wolA ¥ Hold A&
o] 3t1 glon), uFAue] te vk HEH vivt Qlvlel F7 Aol Yu-e HA olF gl
AR A FYIAEY 0| R 57t LARE oY FolEE AS ¥ pHEAS A 245

7t EHEY0|R2 X Al O|Z=0[E d= H +

ool HE KR/ BHES B%OIHOR e &



97% oVFL2 wokth 27] FAEo] UE 29U A 29 A7t F AT HolHAA e
aref go] FAA7|o] AAT 5d e ¥R ARENT. FdEY A5 W2olF A2 olA
0.3%% HARNC, Be FHAA A2t FAF Fo4d2 UNHE 8)

H 8. Z2{1E 0[R2 O[AXtl Al O|F=0|E &=l - YZE A FUE Hlu

| = T =<
olat=0 $HE MEg X8
=0 (%) (%) (%)
ol 98.5 97.0 0.0
woo)gt 98.2 97.9 0.3
=203 99.4 98.5 0.0

ZHIEH oI A A =08 A
wE FEoq Herke] fo4L gl

H 9. SIEYO0|R HHAl O[F=0[0f TE X|HF d=Hu
Iz

Slareo 5 oMgE  SMgE  @AgE  9un =g P
=0l (cm) (cm) (cm) ) () (cm) /)
Ho|gt 68.3 13.4 14.8 8.6 23.5 15.6 6.9

oolgt 66.4 12.7 13.7 7.8 17.3 16.5 7.5

=205 66.1 14.8 16.0 9.5 18.4 13.8 7.4
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B 10, 220202 O[AIRH Al OZE0IE XIMR LTSN bl
oo B AER AR X4E 2 (kg/10a)
(/%) (9/%) (%) £ 2 X%
HolF 204.3 44.2 232 1,111.6 240.0 100.0
2ol 263.4 52.1 20.2 1,443.1 285.7 119.0
E2ol 258.5 59.0 23.6 1,427.9 326.0 135.8

DMRT(p < 0.05): N.S.
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mojz TLreojy =
a2 3, S2{IEH0|R O|AIRH) T2 O[2HE0lE XA MSH|m
uho] A 5hR A% 2 S o] moldss Bo|gt fhu] AolAe AU, T
© 50~ 53cm 2 A7 7 Ao} gglont Fu A2hl weos AePelAl 5084 b @
QFTHE 11). ol@l%t AT & S(000)0] HRAWeIA Fek] w=aujAl PE BH Aujrt Eofel
Bolgo] Fof 247} Wi, 23T REX o] A We] AAo] fEste] Z4 Hedrky Bug
43} v)5sk AT ol A v]UT RS k1 gn Auerglrle] tRd] 2% % 2547, A
Th Suokudn] R ule o]} Eoolg Aulrct BAY, He o AbzEl

H 1. S2EH0[R M Al O|Z=0[0f TE X|SHRE d=H|w

ZAFAIZ]: 10, 29,

ofzt0| 2% 23 23 x4

(cm) (cm) (cm) (H/=)
Holg 17.3 b* 50 a 50 a 38.0 b
w20l 46.0 a 19 b 5.1a 50.8 a
20| 50.1 a 1.8 b 53 a 43.2 ab

"DMRT(p € 0.05): N.S.

T ALET W AL w2019 A= FolA A4 374.6g, 91.9gC.= 7HE =k
ol ol w2ol® Aol A A2 467.3kgH, 507.3kg = BolF tiH] 28.0% A

Sk

10a & A

’

ZRAFAIZ]: 10, 29,

H 12, SHIEY 0|2 oMo 2 0|F=0lE +FEH Hu
0|20 423 23 UZE X|ote +(kg/10a)
(9/F) (9/F) (%) 42 i Xl
Bolz 266.8 a’ 67.1 b 254 a 1,450.2 a 365.0 b 100.0
wolgt 370.7 a 85.3 ab 232 b 2,031.6 a 467.3 ab 128.0
Eadicl 374.6 a 91.9 a 24.7 ab 2,067.8 a 507.3 a 139.0
*DMRT(p < 0.05): N.S.
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a3 4. S2OEY0[R Oo[AXEiof TE O|F=0|E XIGHRE d=H|w

Lt =X|2 H Al O|2H=0[0] M2 Ale U 4EN

57F A B A Ao ZYIE 0] B Ajujel nprIA 2 E2ME o] A2 3] 98.2% oL
2 e otor AEEE 33] 98.2%= - FEst Tt HiHo| &9 A SYIEY ] B
Aufet gl A2l 3] 0.3%~0.6% A= A=Y o= 2ol ASo] ZYIIEY o] HET AT
Koz A7) jEoZ AFREQIT o|Fo|HR RAGE F3| FAA FAdS SIATHGE 13).

.

13, =X|2 Mujol e olZ=0|E &a - UZE X FUE
0|z =0] SAE (%) YEE(%) FHE(%)
HolF 98.2 98.2 0.6
SO 99.1 98.2 0.6
=201F 99.1 98.2 0.3

DMRT(p < 0.05): N.S.

E7F AR A Al EHIEY R AQujet vprA R 24, FAAGE, 2AEE s HRES £
ARG 5 ojgkEolo] wE A 7t zpolzh FATHEE 14).
B 14, X2 Mol M2 0| =0|E XME MSEHN ZALAIZ]: 10, 29,
o|2t=0] e DY 2EYEE FagE HEE EYYEY PelES
°" (cm) (cm) (cm) (cm) (cm) (cm) (H/z)
Ho|gt 65.1 14.7 17.0 10.1 21.7 14.8 6.0
2ol 67.3 15.2 16.3 9.3 20.1 15.5 7.0
E20)F 68.5 13.3 17.2 10.0 20.4 16.7 8.4

DMRT(5%): N.S.

760 20214z AIPATEIAN



_Eela=doln AMe} HAR 5 A A A olsrol/} ol A o
Fol Z715He AFEL BAOH 100 T AR S A9w weolPAu A FolFe Axs
221, 7kg ge) 204%2 F55He AFoIdont BAN SAH GTHE 15 % 1Y 5),

o MY

# 15, X2 Aol w2 0|F=0[E XYE s ZAFAIZ]: 10, 29,
0j2t=0] SHFZ b UEE A¢E +EH(kg/10a)

(9/F) (9/%) (%) Al A PES
Holg 187.1 40.3 238 1,026.9 221.7 100.0
ool 198.1 51.9 27.3 1,089.3 285.4 128.7
Skl 223.1 52.1 23.9 1,228.8 286.9 129.4

DMRT(p < 0.05): N.S.

BolF 20/

a3 5. X2 ol e o0l

AR A A 2 A olgiolst ol a4 AolX 2
Aass BAA fo40] AATHGE 16)
H 16. =X|2 {u{o| HE Oo|&=0|E X|stF MEEH ZRAFAI7]: 10, 29,
o|g=0| =&(cm) 2Z(cm) 255 3E(cm) X|2=00/F)
Holgk 38.4b" 3.0a 5.1a 50.8a
Foo)gt 43.4a 2.6a 5.3a 51.6a
=20|7 43.2a 2.7a 5.4a 61.2a
"DMRT(p < 0.05): N.S.
FF LT U ALFE =20 Au] A] Z2F 391.9g, 92.2g2 2 o|FFo|7t HE&4E FANSH,
10a T A 9 AF +FE Hols 414.1kg o8] 22 10.6%, 22.3% SstATHEE 17).
B 17, X2 xiiof| wE o|2=0|H X|5tE $UENM ZALA|7]: 10, 29,
S 428 228 228 A3r= +2ka/10a)
(9/F) (9/%) (%) M= HZ x|
ol 302.8 b® 753 b 25.0 a 1,664.7 b 4141 b 100.0




o0l 425 #2s  dos AeE S2(ka/ 103
% (@) (%) ! 22 ik
2ol 346.2 ab 83.3 ab 24,1 a 1,905.3 ab 458.1 ab 110.6
=201 391.9 a 92.2 a 237 a 2,153.7 b 506.6 a 122.3
"DMRT(p < 0.05): N.S
Cf. ZnR0t
ol Bolah ou] fLol(30em)el A A A%

ZYAEYo|R W 57} AH A A] o]
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H 20, - o2 Me7(17 & g HE e E/F
ST 8/17 8/26 9/6 9/16  9/26 10/6  ZANEZ
R 9% 9.5 83 0.1 9.1 9.4 9.5 9.1
glo| = TARG S 2.8 13 0.9 0.8 0.7 0.9 12
el EXEN 8.4 7.0 7.6 8.1 8.4 8.7 8.0
=24 RS 2.7 0.5 0.6 0.5 0.5 0.5 0.9
IS 95 9.6 83 8.6 9.1 9.5 9.4 9.1
TA TARIS 2.8 1.0 0.8 0.8 0.7 0.6 1.1
o 394 8.7 6.9 7.0 7.4 7.9 8.0 7.7
T AR 3.7 1.3 0.4 0.4 0.6 0.5 1.2

AGE A2 AxyFY HE|FoA 24 TG, TAEE, ALgEo] T7ete 4GS B
QAL FHe Ao A W S HATHE 21).
E 21, B4UHO ME XMNE MSHD ZAAIZ: 10, 29,
Do £% ZTMEE ZMUE HaAYE PElEPY Sz LB
-Te- (cm) (cm) (cm) (cm) (cm) (cm) CH/F)
A go]xZ 69.7a°" 14.0ab 15.6ab 8.1ab 19.6a 18.4a 6.4b
HAFA 61.6b 13.2ab 13.1b 7.2b 16.1ab 14.5ab 8.5a
e 71.1a 14.4a 18.52 10.7a 16.4ab 15.7ab 7.0ab

T 57.5b 10.6b 12.6b 6.8b 12.4b 11.9b 7.9ab

> DMRT(p < 0.05)

AGR SHEAD T TG A2FS A2ZYZY HYFoA 705g02 71 EANOY AEES

T Aol A 27.0%% 71 FANSH, 10a F A2, 391.5kge 2 F3b4= tjv] 551%=

ot (R 22)
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22 HREUHO| ME XM STEN HI ZAHAIZ]: 10, 29,
apAbp AN HEZF HEE X 42 +&(kg/10a)

-res (9/F) (9/F) (%) 4 i x|
HAgo|= 246.0 bb 52.7 ¢ 218 b 1,365.4 b 292.5 ¢ 1159
HAESA 2732 b 62.2 b 232 b 1,521.1 b 346.3 b 137.2
AxYEY 3383 a 70.5 a 21.1b 1,878.0 a 3915 a 155.1

i 174.1 ¢ 459 ¢ 27.0 a 956.4 ¢ 252.4 d 100.0

® DMRT(5%).

2L Xloke Mg

=
Aohi G e Beza Ao 24, 2

tHEE 23).

Amyze] Hel?

g 13, HrYYE X

A
_'_E_

F

o

ZAFAIZ]: 10, 29,

st ] 23 EETE X33
-Ten (cm) (cm) (cm) (H/F)
FEEDE 440 a° 18 b 50 a 436 b
BT A 44,6 a 2.1 a 50 a 539 a
AxEZY 39.6 a 19 b 542 459 ab
T 383 a 19 b 52 a 45.1 ab

® DMRT(p < 0.05).



& Aol M 1011ge 2 7P FARLeH, AEEE 23.2%2 7MY =9k
= ETEs A FolA 562.9kg 2 T A2 HiH] 45.2% S ATHGE 24).
Wz A deiE n2ve] ane AR AFS AZYI7E FEsh AsHE

& AP Al Aol AlREoY 5 18] H¥ 5 Eoh WEd 2

H 24, o] OE X|otR +HEM ZAFALIZ]: 10, 29,
mpn iy H2s HEE X5t +&(kg/10a)
(9/%) (9/F) (%) A2 12 x|
A& o] 365.6 ab® 80.5 bc 223 ab 2,030.1 ab 447.2 be 115.3
Has A 4373 a 10.1a 232 a 2,434.8 a 562.9 a 145.2
~x3E 4252 a 912 ab  215b 2,360.6 a 506.5 ab 130.6
i 3272 b 706 c  215b 1,797.3 b 387.8 ¢ 100.0
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H

(ANE 3) Aufgsd A AxA
A DI AE 29 10 79 sample o4 nodakenin, decursinol, decursin, decursinol
angelate Yl 7HA] A& ko] AR £A4 Uetd A2 57F A HE o4 Auigt AEQY 1 5
FL(&7F A5 Fo|& A ul)ol A Nodakenin, Decursinol, Decursin, Decursinol angelate 2% %2 7
Fe 7HAAL AL, ©ed] 4 7HA] AEE SA SR i FL 240] 7P F2 Aol 2

Zlolel HehE QTh( 25).

A

A

lo

St

H 25, Nodakenin, decursinol, decursin and decursinol angelate

Sample” Content (mg/q)
Nodakenin Decursinol Decursin Decursinol angelate
P-L 13.80+2.65 0.25+0.02% 55.58+11.38 28.02+£4.77°
P-M 12.87+2.09° 0.23+0.01% 48.75+4.10° 27.2142.88°
P-H 12.55+0.40° 0.21+0.02° 46.76+£1.95 26.63+1.84%
F-L 17.83+1.44° 0.33£0.09* 74.6849.34 27.7743.46°
F-M 17.71+2.50° 0.27+0.08%® 51.27+2.32° 20.84+0.10°
F-H 17.1040.58" 0.29+0.06% 67.36+5.96° 26.62+3.71%
N 14.09+0.23 0.26+0.05% 49.06+5.13 25.78+3.12%
B 12.81+1.56° 0.23+0.02% 49.48+2.10° 26.20+1.10
] 13.20+1.28 0.25+0.02% 54.07+8.19° 30.32+1.76°
S 12.22+40.45 0.25+0.03% 45.94+4.90° 25.55+4.10

U P-L: ol (Edo)), P-M: W2olg (Ed o)), P-H: &2ol% (Edo)), F-L: Bola (57,
F-M: @20l (57h, F-H: &2ol& (70, N: 742, B: #4524, |0 JAEL, S0 Axg 3.
Different letters within a column are significantly different by Duncan’s Multiple Range TestDMRT, p < 0.05).

[ e

(HNMR 2 FEH SBSX 471 g A7)

(A D 239 42 AFA A AR 44

7h A EY A ez BFE2 9%l ooy, e AEE2 T~ 728%2 Ha
SR 13NN ol TS A+

U A 57 AR sETA 84 24, AR, SAEE AadE Y 54N Sol ¥
AAE ARl tra Fekl o, ARt A wo S flle

o 102 Azl 49 AR A oA v rashs doldleu A4 w2 slde

et s 7] A o 4 84 T YAAIAE ARl AT daske Aoy, 44

o o [e)
T2 =

of, AR APoA] AZF B 102 Aol dashe BFIU=
Bf 1dAF AR g A S Asd fFSAFAA AldwFol e ARt Aol7h eldle



(HI2MIEobr|: =2 QHEXHEE 7|2 7 |HE)
AN 1) JAFH 25 523 49
7F AEZ7] SEEL 08%014), A7) AEES AT BF 97% oo R wokon Jlolg
Ao A F&2 0.3%2 YEFTS
U ZYIEG oW Al A] m2olF HEFoA =&, TAAFE, YAl FUkekE Ao

Aoz BAH RS UAE

o w2old Al Al FF A=gol 59.0g0% FAR AFoldoy FAH 4L §lov, 10a 7
Az w59 29 w2old Al Al gol Aul tiv] 358% To3tglont A fode
et

ot 2L olFol w&E dofAle I, TFEAFL 5.0~ 5.3em 2 A2 7t Aol 7} 19
ou, ATee W2l A elA 50.87/F2 MY Bt

of g ATS 9 ATTS w2olFlA 47 374.6g, 91.9g 0 & TP w4, 102 ATFFE
R2o|Ft E2olF Ao A 47 467.3kg, 507.3kg 22 HolF tiv] 28.0% R 39.0%
CREabas)

vhoeAR A A SRES BE AeTolA 982% ol4olgon AEEE mE Ao
98.2%= Wit =k
A AR A A ool wors AAE 2 A%
R L A
o, A AN A
0 A2 BAA
A g AEE 9 A

2> o Al Z+7F 391.9g, 92.90. % olFEol7t w5 E FAH
-QD%, 10a 1-6]' 01_ g‘l Z—l %‘ '%

ST ol 414.1kg tHl 2+ 10.6%, 22.3%

(A9 2) A9 22 9 12v8 dde AT dedy 4%

7h Ha7]ee Bddi] 64 SeollA 8 Sl & AFelder 14 st T w3

U dede gd div) 74 S0l 88 T 7 AL e Bl 53] il 127]¢
74 skl Aol Ade

o Bt ASeEe T 2xPgE, JAHCIZ A2l 2xAtot Aoy, Eris
Al WA A eI

gt it EGeES AAH0E, 229 EY ok A fAEe FFoleH, 2eEs g
o Aol A e A% A BE

uh Al R 2AEE 99% o2 mie FIEsidlon, Jra2 Fda AP olA 98.1%=
7P wk=

vt & dee dAHolZ ¥ Eess A2l Bt 0.1u/F2 Fka div] 140 gten,
A ee 2xYEE A2FolM £ 0992 7P A%ls
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AL AR &S AZEY AuTeld 24, 2ARY, THDE, HadRel S5k AEE
HAL, F AR FA 2 A Hi=

oh Fg A2Fe Axy I A2 PN W05g0R M FAYOU AFELE FUS A2l polA
27.0%= 7H¢ FAROH, 10a T 25 391.5kgo 2 F34 v 551%2 S45193

A AT A Bese AT 2, 24, 2FYE, 125 5ol VY 35 Aol

A ATEE #Es Aol A 10110 R 7 P%ﬂ%&ﬂ%, ABELE 23292 7V =9

2 N
7h10s % B2 PFE BL2 AATAN S0 2 R AT A 4529 34k
o AL B w w3 B EelAl A
2 Sepye Basa Aozt BubEel9e

0>~

A 3) Auisd A A& FFE4
7}, l"—7} LA HE Holg Aujgt 749~ Nodakenin, Decursinol, Decursin, Decursinol angelate =5
ﬁsko] e
. Nodskenin 5 4714 5452 802 o 71 wAR Hold A 220l A4 o
Aupwol et deE S

s [28=¢
HE&%, £2FF. 2005 = A Fo Aoz wE A E4. =AdA=3 4. 18(1):22-31.
X84, 2018. %P:H U714l 194(7HX“1L)
w7, A4 olFY S+F Y, AFGHE. 2000, FEAEA HEHE7E T (Angelica gigas
Nakai) 9] 53 F8 & 154% V. F=AAA =3 A]L 13(2):1124-130.
g, AEA, vrge 2021, AL AEH A fE JFAY AS 4 48
A

xh:]-]q 1718 hﬂ-/\é 3, A=
A& 5*51. AL A =TS 34(4) 287-296.

/gt 2019, = (@) &A= 28§ % Ao AF 5. BRIC View 2019-T30:1-8.

Lee, I.R., K.S. Byun, S.Y. Cho, K.P. Kim and J.W. Park. 2020. A study on the compatibility of Korean
temperature guidelines for stockpile material environmental Test. ]J. Korean Acad-Ind. Coop.
Soc. 21(8):187-194 (in Korean).

Lim JD, Kim IH, Kim HH, Ahn KS and Han HG. (2001). Enantioselective syntheses of decursinol
angelate and decursin. Tetrahedron Letters. 42:4001-4003.

Lim JY, Lee JH, Yun DH, Lee YM and Kim DK. (2021). Inhibitory effects of nodakenin on inflammation
and cell death in lipopolysaccharide—induced liver injury mice. Phytomedicine. 81:153-411.

Park JH, Park NI, Xu H and Park SU. (2010). Cloning and characterization of phenylalanine
ammonia-lyase and cinnamate 4-hydroxylase and pyranocoumarin biosynthesis in Angelica
gigas. Journal of National Products. 73:1394-1397.
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