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Cultivation and Quality Characterization of New Variety Atractylodeds japonica *Wigang’

Jin Tae Jeongl’z, Jeong-Hoon Lee®, Woo Cheol Shin®, Jong Won Han®, Su Yeon Jang6, Young Moon Mo’, Tae Jin An?®,
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ABSTRACT

Received: 2024 November 13 Background: Atractylodes japonica Koidzumi, known as ‘Atractylodes rhizome white’, is used
Ist Revised: 2024 December 10 for gastric treatment and is heavily dependent on imports, with 92% of its distribution imported in
2nd Revised: 2024 December 20 5019_ Cyltivation is challenged by susceptibility to Phytophthora root rot, with no suitable breed-
3rd Revised: 2024 December 27 . . . Jo
. ing cultivars for its pharmacopoeia origin.
4th Revised: 2024 December 30 Method d Results: In 2017. vi dhi lected fi bred i d th
Accepted: 2024 December 30 ethods and Results: In » vigorous seedlings were selected from crossbred lines, and the
Published: 2025 February 28 most promising lines were chosen in 2019. These lines underwent replicate yield trials from 2020
to 2021 and local adaptability testing from 2022 to 2023. The result was the development of the
This is an open access article  “Wigang’ cultivar, offering high yields and strong resistance to Phytophthora root rot. In regional
distributed under the terms of the  trials conducted from 2022 to 2023, ‘Wigang’ produced a dried root yield of 480 kg per acre, mark-
Creative Commons Attribution  jng a4 279% increase over Yeongdong Jaerae. Additionally, the new cultivar showed strong resis-
Non-Commercial License (http:// nce 1o Phytophthora root rot in both the field and indoor inoculation tests. Although ‘Wigang’

creativecommons.org/licenses/ . . .. S
by-nc/3.0) which permits unrestricted nglgﬁ\év;;e?;r:gtylenohde I and atractylon levels, its f-eudesmol level was similar to that of “Yeo-

non-commercial use, distribution, . . . . . L .
and reproduction in any medium, Conclusion: In this study, we developed ‘Wigang’, the first A. japonica cultivar in Korea. “Wigang’

provided the original work is properly ~ showed a stable yield and strong resistance to Phytophthora root rot.
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ARESIATE. 1990t ol AT (diractylodes macrocephala

Koidzumiy’t S0 258 =ujol] ==L, oo Aui7t 5
7Vt mEk 1997dell Ik coigkerd i RE A
(4. japonica)?} ZEATF (A macrocephala)s MEZ 17335}
o] AMS-=3L Th (MFDS, 2000).

shlollM = 749 (), 25 (ER), ol (FIR), L3t @
1) 5l AEca 454 9o (Jeong et al., 2022), 5
Q2 ok AE9l atractylon®} atractylenolide 1= ¢4 R3%
a7t g Aoz dHA Utk (Wang er al, 2010).

Atractylon2 5%, #4738 oA, 7t2S (Hwang er dl,
1996), &A5 L 5= &3} (Chen et al, 2016)0] &7}

O™, Atractylenolide K= SHE S4 A a3 (Lee et
al., 2005), FFFO = gt v FA & S A=
3% BIEAY (Wang et al, 2009). B-Eudesmol®] 7%
9 wiEd &% 2548 AFE 58 &3 715 JHA (Kimura
and Sumiyoshi, 2012), @AY JAE T3 FUF A IA
T4 ot a5o] BarE vt Ut} (Acharya et al, 2021).
Azt A dFAY 79 o FF=EA 20224

2]
=

S EE SARE wWEE, oF 617 £0] F=olM &
PEIL AT (APQA, 2022). WHA =hfjellME 20224 7)E
48 ha oA oF 88 & AAtE|T 1o (MAFRA, 2021), S5
, 735 et 95 FolA = AmiE A Qo

Y R T 7P IRl FHoksh Z7)ole AlETh
7h Bree} 27do] Ao et 57] wigel] ulr] o] g Y
o] F43] YL A 50% ool ZABHIE St (Jee
et al, 2000). A EAE FEa7] Y8 7 2 (A
Japonica % A. mcrocephalays &3l Well Zslal FEFo] =
2 Ao TS tigl=rekd e 71 4]
E (A. japonicay?} ZZAF (4. mcrocephala)yl| 1%
HA] o}, AR BFEA| U= AAolt}t (Jeong et
al., 2018; Park et al., 2021).

=

Al

Sl

oo & ATFL WE /1Y N AP A FES A
22 S43T, A% 549, $9 2el3 WAy 5o 3

TP B4 AEEAC) UE 24 29E Baslas) d.

R

1. AlgiiiE

E AF= A5 A. japonica) SEFZ I UREFR
“FEAEYE olgsle] 43S Tt
2. bl g 9 AMSITAL

Ao FE 24T Lold vlikgld YXg F&8H =
HAA S JIMEATE A2 NA R0, Al
HZe N:P,0s:K,0g 7:4:3kg/10a® 393 U=

B

27

=5 ?lE

2,000 kg/10aE E5F 7192 Al8-3l5lt). 397 A 2
A RS 2008 Eoio] 49 Skeoll 24 vd w3t

=Ty |
T ®7] 7+4 30cm, = 744 15em 7HHoR =& 92

oA A F H2 9oov, NBFE Uy 3 wEos
Wl Sl W 100 74 A4 skl

7 slal 52

-

A GA ¢ EFS 4 NEH Egsiel B4
W (RDA, 2010y& 3arsted AjuiA] (Eumseong, Korea) &
e 12 o Z A FH I A8

A3 53 EALS AT EZ 20 A old AL
H, g2 FPHE AFRA £471F (RDA, 2012)
o] FEsl] AAISIAY. £ Walel 99 (Phytophthora root
rot)Z} EE4H (Anthracnose) A2 G 2057 o] gollA] W
F2 Ao, A AeS §oto g Hrisle], AW ¢l
=(0), 10% WIRK1), 10% 1% - 30% PIFH3), 30% olF -
40% m9H(5), 40% ©F - 60% ©l8H7T), 60% °©1%39)] =

FO= vhrel Brlskgnt.

A=)
Rl

3. 99 Xotd HH™

o AL HAAE] S8 An 5 (2019) o] JHEE W
How FYsiint. et frel 24 (25C) W skt
of #AZE EFetd F oiAY WHEo R FAsigion
357 AeiaRdct.

HEY M= IWd (Phytophthora sansomeana, HCRD
17065, An et al., 2019014 &gt FAE 1em x 1 emZ 2}
@EEZYS 20 2%) 20 il BFTE B2 FEHH] 3
AAFIAL, 20C, 197 Bl slo] FFabdS o st
k.

1 x 10* zoospores/mé EA} FEZ 24 3 3¢

7 @ Ao AT E7]0l wlelARuloR 5 meH A
FEsith AF Fole "5 32 AisE7t 95% ©l
FfAEe 25C] 3l €713 3 o & 24l FHA
e dFsIleH, 747 AlsEe] 9 A A=E &
Sth & 10 & B9 2 YelA 3 4 HAHoR 0 - 59
HE 7]5S T AT (Kwon er al., 1990).
A3 FE-S Pontes 5 (2014)0] H71E W08 TALS
0% (HR; Highly resistant), 0.1% - 12.5% (R; resistant),
12.6% - 25.0% (MR; modemately Resistant), 25.1% - 50.0%
(MS; modemately susceptible), 50.1% - 75.0% (S; Susceptible),
75.1% - 100% (HS; highly susceptible)® 555 U A3
S FESIATE (Jee et al., 2000).
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Atractylenolide 1, atractylon®} B-eudesmolg #413}7] 9|3}
o] Yun 5 (2013)¢} Jeong 5 (2022) WHE Farsie] 3
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Table 1. Soil chemical properties of experimental field for new variety development.
Soil Chemical P,Os Ex cation (cmol*/kg)" -
Properties pH (mg/kg) K Mg Ca OM™ (%)
Field 7.65+0.03 191.1+26.3 0.31+0.05 1.21+0.05 5.53+0.30 1.66+0.12
Optimal Condition 6.0-6.5 150 - 250 0.45-0.55 1.5-20 5.0-6.0 25-3.5
Remarks Moderately high ~ Within optimal range Slightly low Slightly low  Within optimal range  Slightly low

YEx cation; exchangeable cations (cmol*/kg of Ca, Mg, K) in the soil. ?OM; organic matter; decomposed plant and animal material. Values for

the field are presented as means = standard deviation (SD).

Atractylenolide |

Atractylon S-Eudesmol

Fig. 1. Structure of sesquiterpenoids form Atractylodes japonica.

Trfsted ARE-SFITE (Fig. 1).

T 9 S A & F2 60lAL] AEE T4 xS
H BEE 9so] AEE EFA (503, 50 mesh, 279 m,
Sievetech, Gunpo, Korea)s E3l 235t ol %, +23}
® EEg 100 mg A FUSHA Hsl 50% olEhE B 70%
HEE-S AF20lX vortexing 18P eH F 308 <t ultrasoni-
cation 2 (Bandelin SONOREX™ SUPER, BANDELIN
electronic GmbH & Co. KG, berlin Deutschlandys- 7133}
ATk FEo] B F, 13,500 rpmeE 4TCoA 5 E7ke] o
AEe] 5 A5 FHsle] PTFE filter (0.22 m, GVS Life
Sciences, Bologna, Italy)2 ZE 3+ 5 10% acetonitrile &
i 2 S| ste] LAl ARE-SFITE

Atractylenolide 1 ¥2AJol] AM8-8 ZH-E YMC Pack ODS-
AM (250 mm x 4.6 mm, 5/m; YMC Co., Ltd., Kyoto, Japan)
ojgon, Ayl 2k 40CE fAth AE FUZFS
10 10, %2 1 m/minZ AR 3IA T ©o] 532+ water +
0.1% formic acid (v/v)e} acetonitrile + 0.1% formic acid
(VVYE AREEIRAL, 718 7] 27 Table 200 AAISHATE 5

AL 10 2 AR, HEE 240 nme] UV oA &

-

Table 2. Chromatographic mobile phase conditions for the analysis
of atractylenolide |, atractylon and -eudesmol.

Time Flow Mobile phase (%)
(min) (mg/min) Water Acetonitrile
0 1.0 50 50
30 1.0 35 65
50 1.0 0 100
53 1.0 50 50
60 1.0 50 50

28

2813t
Atractylon3} B-eudesmol (Fig. 1)9] #4& Q&) AH>

Phenomenex Synergi'' Fusion-RP (250 mm x 4.6 mm, 4 zm,
Phenomenex Inc., Torrance, CA, USA)JR o™, AY 2% A]
B FYUE, 7, ol 71€7] 27 (Table 2)2 atracty-
lenolide 13} FUg x7ho® F3Iqict. UV HE g
210 nm &, A o] agE AAstar S48

5. 3 24
EA4 A2 2 98] SAS Enterprise Guide 7.1 (Statistical

Analysis System, 2009, Cray, SAS Institute Inc., Cary,
NC, USAYE ol&aller, 33| vt&E 4% A3s Hit +
FEHA (means + SD)E ERA AR 7 f3 Hol 2
B7¥et7] 918 Duncan®] v #9144 (DMRT)S AH&-st
o FoF %ol AARE AAEIIT (p <0.05).

o DE

Zi

1. XMyl S

1.1. 24 49

AF AEE 97Pe 20179 MCD-0293) AR F]
v AA = Aol ek AS 2017 A Akl o
20180l v Al JRAL S22 F 2019900 Al Adsied
om 2020004 202197k Ak AR AIES shoh
(Fig. 2).

2 A ol =il gl Ak AS-MCD-029-205
Year 2014~2017| 2018~2019 ‘ 2020~2021 | 2022~2023

1
MCD-029 :

X MCD-029-202 H AJES2
Jecheon jaerae N
47
History Seedl{ng Line selection AYT? RYT4
selection

Fig. 2. Pedigree diagram of A. japonica ‘Wigang'. "Selected
from 47 individuals. ?The selected resources are assigned
MCD-029-20 (temporary line name). YAYT; advanced
yield trial. PRYT; regional yield trial. AJES2; line name
are assigned to selected resources.
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Table 3. Morphological characteristics of A. japonica ‘Wigang’ and ‘Yeongdong jaerae’.

Color of roots

Variety Plant type Color of leaves  Number of Bracts ~ Color of flowers - .
Epidermis Cortex
Wigang Semi-spreading Deep Green Abundant White Brown Pale Yellow
Yeongdong jaerae  Intermediate Green Moderate White Brown Pale Yellow

AJES2S 2 AlTHE sttt 2015 A 5 374 A
A A A AFES AAgE A3 oA 5 e 540
=] 20239 129 AR FEAOFE AAH AE) B
3 g0l e Ao Well AHe)gE FEolehe 52 e
o7 W XE AEFE BaWo] o7 20243 39 15
o] FFEITEAS AETH FEEIZANST 1 2024-05).

2z 18
2
£
N
T
i

-
H
N

&2 49.8 cm 2 'FsAE ] 52.7 cme H]s| o}
T e 2 YR Aele gllen &7] A4
EF 28 mE 3R 238y 7] =
9.0/ <FsA; ] 7.VNET FelHos Wit &
Aoli= 917 0] 9.6 cm= 'FsAN'e 8.1 ecmE}t AN
TR ASTIl fEle 208 Aled e 249+

Qo] 8TNE <FEA ] 5.URET felHom &

Lo
ru

HE ol HE 32y TLood ol o B

1.2. SlEiN E4 o} A2 97ko] 1183 g0 & <A ] 98.6 ghth
A AEE P F5] FEA 542 Table 39 2th Ao, F FF 7 FelARl Aole o) 23y 72
z3o] «FsA el vs iR, S <dsAlH = 2 7o) 49.1 g2 FEAN ] 36.1 gith FeA o=
A0 o Wl 97be HmAoln] x4 g Al ol v ATk
3 i eR A Holrt, W] AZ2 |7} A olm ol e Al e st £7] 4, 2749
A5 S wo) (Fig. 3 and Table 3). T, AT SolA ARl 78S Bl 53] okg-)

1.3. 7141 EM A9 AR SRAAAME g Aoz HLIrh
AFE AET P EFY AS B AR Ade el A eRe] As kg Ao, &7] o] Fhe
Table 49} 74T}, T a8S B X

[e)
J% Agol Wad IS B 93
7

s g, 240 ok 2% F7k of
o= AZFEIT. ols) Ts) i, Aok, B7] 5 THE o

B QTR AR Agol $pshE ASE 27w
A FFL VA FHF F7h olollrka BT v

U (Kim et al., 1998; Liu et al., 2018).
NPT Fo A Wl e Beow Wk A
3, 917 odulo] 10% FlRke s walslel o walo]
3] =% W, <dEAHE 10% - 30% AT TA
o] A5, I 10% °IF - 30% v LA 30%
1%d - 40% mIRte® G Bep B 3ol A9l
Fig. 3. Rhizome of A. japonica ‘Wigang’ (A) and ‘Yeongdong }% A Sl 3.5%= e e 12.0% ‘;%9},—‘:—%{]
jaerae’ (B). The white bar indicates 10 cm. (Fig. 4 and Table 4) ol&= 97¢] ¥z} &AWl gk

1o

(]

>~

Table 4. Agronomic characteristics of A. japonica ‘Wigang” and ‘Yeongdong jaerae’.

Aerial parts Underground Parts Disease injury”
Variety  Plant height .Stem Number of Number of Rhizome Eresh Dr|ed Phytophtho Anthracnose Withering
(cm) diameter U buds length rhizome rhizome  ra root rot 0-9) rate
(mm) (cm) weight (g  weight(g  (0-9) (%)
Wigang  49.8+6.2* 2.8+0.5* 9.0£2.37 8.7%+3.3" 9.6%1.8" 118.3%£35.5749.1+£14.0° 1 3 3.5+1.5
Ye?:e%‘jg”g 52.7+9.4 2.8+0.7° 7.1+2.5" 51+2.9" 81+24" 98.6+41.1° 36.1x15.8" 3 5 12.0=4.0°

"Disease injury: root rot symptoms are assessed visually and graded based on the severity of the disease. (0); resistance - (9); susceptible. Columns
labeled with distinct letters indicate statistically significant differences based on the Duncan’s Multiple Range Test (DMRT, "p < 0.05).
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(Zhang et al., 2015), *$)72 og]
3 ZHo $5% 542wtk

1.4. X%} HSM U 52 SN

e A ZEH AF7A] 719 AEe] g =
4 FEL UeEBE Hx F5L 2] §438] SISl
20234, 197F 9438 x3tste] 37 A eA] AFH-SAIES
AAEIATh 2 A3, g F59 Gl B A2
F2 268 kg/10a] WA 9172 480 kg/10a2 ‘FEAlEN’
o] 79% Fr3FATh (Table 5).

Table 5. Regional yield trial of root yields (kg/10a) for A. japonica
‘Wigang’ and ‘Yeongdong jaerae’ across three regions.

Root yield of cultivar (kg/10a)

Regions ; . ndex"
Wigang Yeongdong jaerae
Chulwon 549+101" 228+34° 107
Eumseong 588+120° 485%+69° 213
Naju 367+92° 28+7b 1310
Average 480.0 268.3 179

PIndex; calculated as (root yield of ‘Wigang' / root yield of “Yeongdong
jaerae’) x 100. Values with different letters within columns indicate a
significant difference based on Duncan's Multiple Range Test (DMRT,
‘p < 0.05).

Z5 a9loE A% 5 AR Age] sl welz
a3 53 <GEAe ] A5 At woldss s@yo] 7

Adhs S BAoy 972 s HApE vl A3
o2 Ane st AgPoz 2l
3 Al o] 7] o= AL
A B8] 2 (http://weather.rda.go.kr)E
4 ANEEAAT 7P e ST Lo
H, YT 555 28 UsA] 2R T 3 ApEiRelA
20224, 20239, Hd (2014 — 2023F) thate] 877
(¢4¥ - 10%) ¥ 958 22717 (642 - 99)sste] 717
olg] £ H|w3l ZAZ= Table 69+ Table 79 LFERHATE.
2023d9) gt 712 10d HaRt E9en 53]
Fol FeHAA E=ded oF Hd AFE (ASP)O]
4385mm 2 100 H2l 245.0 mm HT} 193.5 mm %O o
2 i 712 (ASD= 25.8CE 109 Hel 253CE A3
3t
Atractylodes®; 21&°l T2 WAsh= AW 1L bt
oA &3] WY, T WAAOEE P sansomeanaSt
P drechsleri 5°] It} (Kim et al, 1997; Ahn et al, 2019).
A2 e 719 2742 o o] A= Aew oy
Z Q9™ (Erwin and Ribeiro, 1996), GHol] #gAdo] vre
50 735 Wal o= A% w7 At 2 4 ok
olefgt Wt X, U A oA FEAle e 79 29}
AEE 270 T AVHTTF SAKSEe] GrEFo] A xEkl

Table 6. Comparative analysis of average growing season precipitation (AGSP) and temperature (AGST) for 2022 and 2023, along with

the 10-year average, in three agricultural regions.

Location AGSP 2022 (mm) ~ AGSP 2023 (mm) AGSP 10-Years (mm) AGST 2022 (C)  AGST 2023 ('C) AGST 10-Years (C)
Chulwon 238.6 178.9 162.2 18.0 19.6 18.4
Eumseong 161.2 202.6 137.8 19.7 20.1 19.3

Naju 90.5 253.1 167.0 20.7 211 20.6

Mean 163.4 211.5 155.7 19.5 20.3 19.4

The data represents AGSP and AGST for the growing season, defined as April to October.
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Table 7. Comparative analysis of average summer precipitation (ASP) and temperature (AST) for 2022 and 2023, along with the 10-year

average, in three agricultural regions.

Location ASP 2022 (mm) ASP 2023 (mm)  ASP 10-Years (mm)  AST 2022 (°'C) AST 2023 ('C)  AST 10-Years (C)
Chulwon 411.2 290.5 255.1 22.7 23.6 22.9
Eumseong 271.2 344.8 209.1 24.8 25.0 24.2
Naju 139.2 438.5 245.0 25.8 25.8 25.3
Mean 273.9 357.9 236.4 24.4 24.8 241

The data represents ASP and AST for the summer season, defined as June to August.
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= 202399 w2 A 7)) Wt
o £ AR olojHg 7hsdo] Stk vk
thydk 7oA HAo] vrEREA] @gke
FS A F A0Y Aoz EO]E}
Lamour9]- Kamoun (2009)2] oA % gl
¥ A e Y = HAH WA ZAAE oF
—‘%3 gr3 F Jvke 7€ Aot Ag e
Z o] A A X]”j‘qf’ g7
APES T3l AP A=

= SRlshs Fgol

@ A

s

[Je)
1, %

o]i

o O~

R

4
-
rlr %

=] X=23

=350l

A

=

A S e o
T Yoz el
cephala) 3 &
e S
34 (HR; highly res1stant):5_’,: Hel vbd iz &%

ok
O_u

37ksl7] Slal el

A o] SEASF 4. macro-
sto] WA A A= Table 8%
W 240 A o} vy 2 A
Zx0o uy

N o

o

10 4
1 H:l o
o oX,
ox 12

feig
j=
=]z ]
=

T 1Y vl S7do] Yeht A (R; resistant) 2 R
At $HA FEATE 3Y F o] AR, BE ﬂ
oA w2 WHES Hof A (S, susceptible) 2 -5
=t} (Fig. 5 and Table 8). ©] A= A AP A <]
- A3} X519 (Fig. 4 and Table 4), o= S
of thgh Zet A yepditi sl

[o}e]
PAS SEUR.

o= j=0=1

SEMNF (A macrocephala)?] ¥ 733= An 5 (2019)
o] 71 A7t dA = ol Sa 9 A AR Al
ALl FEAS G T F AT B3 A AES e
A AR T FE N Al 8% 7l 2 Ids
Zow Aztent
3. 847 854

A AEFE 7oA atractylenolide 1, atractylond} p-
eudesmol®| 3% =Zo) gt S SAsP] ft FEFE

o
el digt dEdS A& A3 atractylenolide 1= y=
55.78x +8.15, atractylon= y=1611.5x + 830.64, B-eudesmol

Table 8. Days to symptom onset, severity of disease, and corresponding resistance level of A. japonica ‘Wigang’, ‘Yeongdong jaerae’ and

A. macrocephala after two weeks.

) Days to symptom Distribution of individuals by disease severity Disease Level of
Cultivar names . .
onset 0 1 2 3 4 severity resistance
Wigang - 5 0 HR"
Yeongdong jaerae (control cultivar) 11 4 1 10 R?
A. macrocephala (reference species) 3 1 4 85 s

PHR; highly resistant. ?R; resistant. *'S; susceptible.

Fig. 5. Disease incidence after 2 weeks of inoculation of Phytophthora sansomeana, A. japonica ‘Wigang’ (A), ‘Yeongdong jaerae’
(B) and A. macrocephala (C). The object in the bottom right is a control. The white bar indicates 10 cm.
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Table 9. Calibration curve equations of atractylenolide I, atractylon
and B-eudesmol.

Sample Equation R?
Atractylenolide | y=55.78x + 8.15 0.999
Atractylon y=1611.5x + 830.64 0.999
B-Eudesmol y=40863x + 7962.9 0.999

Table 10. Active ingredients contents of A. japonica ‘Wigang',
“Yeongdong jaerae’ and A. macrocephala.

Contents (mg/g)
Variety
Atractylenolide |~ Atractylon ~ B-Eudesmol
Wigang 3.78+0.13"  11.59+0.50" 0.12%0.03°
Yeongdong 6.10+0.12*  13.65%1.45% 0.13x0.02°
A.macrocephala  3.97+0.43"  1.12+0.09° 0.02%+0.01°

Values in columns with different letters indicate significant differences
based on Duncan's Multiple Range Test (DMRT, 'p < 0.05).

T y=40863x +7962.95 YERAIOH, BE EHo|| thste]
FaAT (R2)7} 27 0999, %2 A4S vehfie] olE 7]
HEO 2 AeiAS 7338t (Table 9).

A AES 9P, UbEE <ITAEY sesquiterpenoid

FEAE 3 Fo| TS B4 AF= Table 100 AA]
31t} Atractylenolide 2 % Wlol] & oA} J1u
271 (C=0)2 45]‘6‘}5’_ AoIA, atractylon®} B-eudesmol

o ddH R =& s F3EAM HEC] HTh
AFE AIEE ‘°]71'«] atractylenolide 1 €=°] 3.78+0.13 mg/g

o2, <FEAA L 6.10+0.12 mg/gell Bl FolahA ke
™ atractylon &3 HESH 11.59+0.50 mg/gl 2, “<JFA <]
13.65+ 1.45 mg/gell ®l3l| FelabAl 2okth. WHH B-eudesmol
e <917 o] 0.12+0.03 mggl 2, ‘FEAH: e 013+
0.02 mg/gét FeIxPt Yl HIs=gh ol

A S ©ed] FE0 A 54 Bk ofdel 2
Fot 2 S ajlo] FFE PAEE A
SXAF7] A% HA 273 2ol tigk
Ao g2 AzFAT} (Bach ef al, 1981; Pant et al.,

o
<

) 37
=, 3,

T, B

2021).

T ARSI Ao iE R 2ole AT A
macrocephala)?} V115198 W= 9172 atractylenolide 1
stk 3.78+£0.13 mg/g= FEAT (4. macrocephala)®] 3.97
+043 mg/get AL fle BIssE FEellem 91
atractylon® B-eudesmol®] T ZHzF 11.59 +0.50 mg/g,
0.12+0.03 mg/g® TEAFC] 1.12+0.09 mg/g, 0.02+0.01 mg/g
BT} fojHoR ESokth

Chen 5 (2016) & A7} 224k
atractylon =

= =
5=
et}
=

=AFl vlal

H (¢
= JE-9] nitrogen oxide

L

s Holm o]

QIEHEI
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prostaglandin E22] A4 A, inducible nitric oxide synthase
(iNOS)9} cyclooxygenase-2 (COX-2) &d oA 5o I4

HAUZS E5 15 2 g gia= Jehdo 9=y
B A 45 Gl s vl o] sk $3

97 B uu|E] AR 72 12240,
A= FRIEIAL) o=
$ste] ek |9 71 e E e EA Ay
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S 53l =l Hx= 9E 7] A
‘%170’% %* o} om ‘“EZHEH rﬂﬂl

1039 =&
293 2 2 Lol
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