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ABSTRACT

Background: This study evaluated the local germplasm of Atractylodes japonica Koidz. and
investigated the individual variation of growth characteristics and sesquiterpenoid contents.
Methods and Results: Overall, seven local germplasm were collected in Korea. Sesquiterpenoids,
atractylenolide III (AT3) and atractylon (ATLN), were analyzed quantitatively using higher perfor-
mance liquid chromatography to evaluate the rhizome quality of each germplasm. The Haenam
local population (n = 57) was maintained in an experimental field, and growth characteristics such
as numbers of flowers, stem and leaves, inflorescence size, stem length, rhizome weight, and ses-
quiterpenoid contents were investigated. The local germplasm from Jeongsun, Youngcheon, and
Haenam had higher amounts of AT3 and ATLN than those from Munkyung, Hamyang, Hadong,
and Wando. The Haenam local population was grouped individually by the leaf type and by rhi-
zome shpape. Individual level variation in the Haenam local population was relatively large in ses-
quiterpenoid contents and growth characteristics except in the sizes of inflorescence and involucre.
Shoot growth characteristics were positively correlated with rhizome weight, but lacked correlation
with sesquiterpenoid contents. There were no differences among AT3 and ATLN contents in plants
with different leaf type, and rhizome shape, and plants with compound leaves of trifoliate and pen-
tafoliate had larger shoot growth.

Conclusions: Local germplasm of 4. japonica had large variation in growth characteristics and
sesquiterpenoid contents, and plants with greater shoot growth and compound leaves have poten-
tial for higher rhizome yield.

Key Words: Atractylodes japonica Koidz., Individual Variation, Leaf Type, Local Germplasm,
Rhizome Shape, Sesquiterpenoid
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A== (Atractylodes japonica Koidz)y= =73} (Asteraceae)
of &sh= thdA ZEAZoIH, AsHt 272 AoF (%)
o2 olgxA . HAVIRTAEEES AT WS
A. ovata (Thunb.) DC.2 7|58}l O™, 4. japonica
(Koidz.) Kitag g ©|o& Al Ut ekl W& (Fft
Y& H7I9F (RO R RS, 23157 59 Eads
7, Sl AREERD AT ol =] 3T 4

macrocephala Koidz.ye 7|¢2o2 skaL Tt (MFDS, 2019).
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A 2AdE AFAAELE atractylon, atractylenolide 1,
atractylenolide 11, atractylenolide 111 53 72 sesquiterpenoid
AEo] 2 FHEo] Jom (Yim er al, 1988; Tang and
Eisenbrand, 1992; Chung et al., 2004), sesquiterpenoid ~J
ES leukemia celld] AEEAL YeEAY 3 2 AE
a3t o] (Wang et al, 2002; Chen et al., 2016), A=
ZZHAAZA sesquiterpenoid IS HPLCY GCE ©|-8-3
BAste] Hristar vd (Fukuda er al., 1998; Suto ef dl.,
1998; Wang et al., 2006; Yun et al., 2013).
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o] o7t I A% (Atractylodes) 21&2] & FJEl= &

I FESE G E9)el = SAAL 9L 5] 7}
2 Bk &k (Park er al, 2000; Kim et al., 2002).
=l Ao £ o ez g ArE oA
A e HwA o S UERd Z10® HAEk
ATH (Huh er al., 2002).

U A A= T2
ot ek el et
o™ (Cho et al., 2001), -%1—301
AN =S
At} (Jeong et al., 2018). ]:}-ZE FHA FE EINE A}
L5715 3P, EEASERY atractylons} atractylenolide 111
slaFo] =3 (Kim et al, 2006; Chen et al., 2016) W43
I iAol vl e e 7R AL o] Al Al 7]
Folu} AT sk o84S =Y et vk

U A A gk AR AR o] S A
548 AR FAY AMEe] 24, d5 5 A A
%Ol THAYG AAYFRG Egko) $Re 47, A o]
=dthe A3 (Park er al, 200002t B, 22 2 3}
AA, oA &= AH L Aa Aol ©h2 27 TS A
AFEo] oy (Jang et al, 1996; Park et al., 2004a;
Park ef al., 2004b), = 2} Al BEE A 224t
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Fig. 1. Individual variation in rhizome shapes of Atractylodes
Jjaponica Koidz. A; round (R), B; long round (LR), C; long
with nodes (LN).

284 71 20l A7 (long round rhizome, LR), 7F&
3 WA wieE A4 2YRl A5 (long rhizome with

nodes, LN) 522 1&3l92H (Fig. 1), §82 < =

H 9 (simple leaf, S), 2 A& A J=E H HEY
(trifoliate leaf, T), Z&]3 2k o] Tl JIZ & &

(pentafoliate leaf, P) 522 FE3l] Ak U] A& S
=4 8 ERES vasil.
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Fig. 2. Rhizome and roots of an underground part in a plant
of Atractylodes japonica Koidz. (A); whole underground

part, (B); rhizome (left) and roots (right) divided from

whole underground part.
ARl e, Aleht S0 e 27 B ol9ldl 24T, <
T 52 AT S AAFERE F74E 7
Aolol], e 3 AEANA U &71¢] FolaL, AT
g =7]dM A" A9 Foln, ritlas g &7
e e 2 AR Zolth. de & AEAld U=
A o] Froln, AL ¢lo] Zojo} |H|E ¥3te
Ui #ola, 9EH] (WL ratios & dolo] gt 4 Y
H]¢] v S vkl glolot,

SRl AEdely 259 7Pkl B2 dE e
= zAiglom & H4BAC e 4 F 5 NE PARE
Aesle] Z4slal HFstAnh AsE FAE st AA
ATE 4T 5 st A4S Byst] 449 s =

3. Sesquiterpenoid A4

T AFARIE dE AT W AAAES] 2 o
atractylenolide 11 (AT3)<}
3t#2 High Performance Liquid

E F82 sesquiterpenoid
atractylon (ATLN)<]
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Chromatography (HPLC)E ©]-&3le] 413131t}
S 9%t EFEZ AT3= Wako Pure Chemical In-
dustries (Osaka, Japan)ollA] T35t 2™, ATLNS hexane
Sn] 83 ZAPa2elETH T (open column chromato-
graphy)E Tadsle] 22 £33t} 2% ATLNS| 3}3k+
= MSS NMR #4022 F43199H, NMR ~HER 3}
HPLC-DAD F2vlEa3e] u3 HHo g 99,0% o] <+
5 RISl ZF=EE ARSI

4 A8 272 60CoA] Az & Hdk 2
om FHE 7HE AR FEL 3 3] vt A
29 7R vk 2 o8 AU3] "ol 80%
ml 2 ALolA 1 A7 100 rpm AEE 3 3] &
A HFTFIE 100 M2 BERIth 2 50 mls F55)o]

A9 9 29

ST

Q.
=
S

A 2312 (80% methanol extract)OZ S YA F&
A 1 A FRF WEHel A T A 1 s FH stk

HPLC ¥4 Agdoz ALg3l3ith

EX Aol Alg% HPLC (Agilent 1100 Series, Agilent
Technologies Inc., Santa Clara, CA, USA)S] XA 974
Z+H9l Capeell Pak 18 UG 120 (5 gm, 4.6 mm x 150 mm,
Shiseido Co., Osaka, Japan)2 AME3IGT UV HE7]
(Agilent 1100 Series, Diode Array Detector= 220 nm ©j|A]
=3} ©1Fd2 50% acetonitrile §9& 40 ¥ F
90% acetonitrile &N ® T 1% F7H7I= 27dolH,

ol 5 5L 1.0 m/minel Yt} AlE G B Aj7he Y

MAAZRE E38I] F 60 £Oo2 3

4. SNH=A

TR tiet SRS FF EFUAF (mean = SD)E
e, A 7he 2 SPSS = (IBM
SPSS Statistics, Ver. 27, IBM Co., Armonk, NY, USA)<
ARE-SFAT

A& 7ke] =4 %] ¥]WE Duncan’s Multiple Range Test
(DMRT) ¥HO =2 5% frolaolx SAA foldS A4st
Ak F AT 7F HFHAE Hest (p < 0.05)F B3 F

a9,

943 AA T8 EAE Alol9] AJTEAL Pearson
ABATE ALsl foAdS Rl
27 o pa

1. &F STRIAQ| sesquiterpenoid 2H
AT AL sesquiterpenoid TS ZAFSH] S8k
BAE S AE FEEY AFEY] A=nED

HPLC ¥4<
#E vlwate] FFetAet (Fig. 3). AT37} ATLNS

YA =
Rt |

AL zFzF 0.085-0.339 mg/ml 2+ 0.022 - 0.522 mg/md 2]
= WLlelN et As]Ae] Fold (= 09998
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Fig. 3. HPLC chromatogram of atractylenolide Il (A), atractylon (B), and 80% methanol extract (C) from Atractylodes japonica

rhizome.

I ? = 099997 FRlste] F7Feith HPLC A2wEL
Hollx AT33 ATLNS] H¥-5 AlZF (retention time, RT)
Z¥7t 6.3 3 28.1 o)k

S 7 A AGA FHE AFALY 2
sesquiterpenoid & 4] A¥= Table 13} 2.

BAE AT3H ATLN SRS A4 055 mgle, 1.73 mglg,
27 107 mg/e, 0.81 mgle, B 1.10 mgg, 0.96 mgg, THF
026 mg/g, 0.94 mgle, 35 136 mgle, 0.51 mglg, SN 0.54
mg/g, 1.55 mgg, 123 $H= 042 mgle, 0.46 mg/gC = 77}t
et & RS dek 2ol AA, 94, g U

o= H

2l
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de] 020 mgg oY AUiFoez E=gkom
2He vk gas Bth
T FIAE 74

A, g, e, =

|

AEzAe k=, A
o] AT3 ®rt}
3, 9A, 35 5 FRALS AT3 o] ATLN
B} =7 velth o= sesquiterpenOId A 742 o]
sk FxRt S8Rl osl] FA o] deAlE Aew F
ek 4 9o} = ¢ AAM|E] AEH oo & Ao F Holth

A H o2 FHALES] ATLNZ AT3 o] AujErt
 Hlud & TS WY (Kim er al, 2006). 87
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Table 1. Differences of sesquiterpenoid contents in rhizomes of
Atractylodes japonica Koidz. local germplasm collected
from different areas in Korea.

gerl;r?;ﬂsm AT3"(nglg)  ATIN? (ng/g)  Total (mg/g)
Jeongsun 0.55+0.04>  1.73x0.17°  2.28+0.14°
Munkyung ~ 1.07£0.13°  0.81+0.05*  1.88+0.16"
Youngcheon ~ 1.10+0.15°  0.96+0.08"  2.06+0.20°
Hamyang 0.26+0.02"  0.94%0.24*  1.20%+0.22°
Hadong 1.36+0.03¢  0.51+0.07°  1.87+0.08"
Haenam 0.54+0.02°  1.55+0.09°  2.10+0.09
Wando 0.42+0.01°  0.46+0.03*  0.88+0.03

VAT3; atractylenolide I, ATLN; atractylon, *Total; total sesqui-
terpenoids, which was the sum of AT3 and ATLN. Each value is
expressed as the means = SD (n = 3). Means with the same letters in
a column are not significantly different by Duncan’s Multiple Range
Test (DMRT, p < 0.05).

HE 7] HE Apols PE AIA ot A 540l
ogk Zlo|AWk ApAJM S R o] Zpolel o3t Ao
FAEG (Park et al., 2000).

AR SRS 27 A8 dHEeE & A A2

=
Ao AT 279 REE 78 R®), 47F (LR), IF

Y (LN)oZ FE3} sesquiterpenoid FHS EA3I3ATH
(Table 2). AAHoZ ATLN g2 Z7Ho] & Zo] & A
E\:]' .‘.:.0]—’7 AT3 tﬂ—EhQ_ :ﬁo] ;d—_CL 740] Eﬂ = 736(‘) o]gj\
om, FEME 2ol & o] S MWL) =& kS
UreRiT

=739 EPH sesquiterpenoid TS TaOA 7PE =%
A AT 7P S HebllE, ol#d Ak S &
Table 2. Changes of sesquiterpenoid contents by different rhizome

shape and size in Jeongsun local germplasm of Atractylodes
japonica Koidz.

Rhizome Rhizome AT3% ATLNY Total®
size shape (mg/g) (mg/g) (mg/g)
RY 0.49+0.05 2.70+0.17° 3.19+0.12¢
Large LR? 0.58+0.02% 1.65+1.65® 2.23+0.16"
LN? 0.37+0.01* 1.70+0.15" 2.06+0.14°
R 0.66+0.04¢ 1.87+1.51" 2.53+0.12°
Small LR? 0.63+0.07° 1.35+0.13%* 1.98+0.07"
LN 0.58+0.04° 1.11+0.22° 1.69+0.24°

"R; plant with round rhizome, ?LR; plant with long round rhizome,
ILN; plant with long rhizome with modes, ¥AT3; atractylenolide 1II,
JATLN; atractylon, ®Total; total sesqwterpenmds which was the sum
of AT3 and ATLN. Each value is expressed as the means = SD (n =
3). Means with the same letters in a column are not significantly
different by Duncan’s Multiple Range Test (DMRT, p < 0.05).
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A
T

dolut AR o] EFEAC wEt A 2
H e 2R 9l wEt sl EPEEFE
B39 9™ (Fukuda et al., 1998), 7+

AFFE JH g Hfdol Ao §4o] Bl Iql
o=z A§7]—Hl:].

ald FRARNA 272 Bl whE ud Aolg B
A, AAH o2 ATLN ghgo] AT3 Hr} 3 %gttl A
7% (R) 2.18 mg/gZ 474 (LR) 241 mg/g> AFH (LN)
1.62 mg/g Bt} EA] YEPATE (Table 3). 22yt A 5=}
HolM= Arade] 7P War o] 7P =%Ot (Table 2)
ag AR A = %HL‘GM TRET} thd e Aol
Aol 1Y e SAF e P HETE ofF
7He] Gojg]7t E% FEg RS 2V
oJHaL, "Welgs 01
2 FFolojr &
Aoz J&%%D}.

Ay EFolnt Al 2
O]_._.i :1730] UOC}: =4 L,Zr_
o HPA|RE FE o} A o] o] AR
& Aoz Azt

A AEA 271 491
, Sk eEo] dEle
o] Zpol7} AUt tAF o=
A E719] Tl gelH *‘i%‘%
| 9] don eERS 2
| sAlel gele 548 7 M°it} (Fig. 4). A
Ql EEASF (4. macrocephala Koidz. )~ F-2
7 AIER] e RIS Tl
Aelvt 2E9S
et al., 1997), =W A FHALE
Hol T4

B3]
=4

2 3

O];Goﬂ Al—i
AARE AR
Zl% WA (e A

AA STy A9d

TPy= AE%7 v

o=
o o]_‘,]_

i

7H JRAIEe] BEEJAIL (Fukuda

M= o, 484, o

A% Yol EAlsle Az} wuEs)w o
(Kim et al., 2002).
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Table 3. Changes of sesquiterpenoid contents by different rhizome
shape in Haenam local germplasm of Atractylodes
japonica Koidz.

Rhizome shape AT3Y(mg/g)  ATIN? (mg/g)  Total® (mg/g)
RV 0.60+0.02>  1.58+0.11°  2.18+0.56"
LR? 0.42+0.03°  2.00+0.07°  2.41+0.04°
LN? 0.55+0.02°  1.06+0.10*  1.62+0.11%

UR; plant with round rhizome, ?LR; plant W|th long round rhizome,

ILN; plant with lon ng thizome with modes YAT3; atractylenolide I,

ATLN atractylon, “Total; total sesquiterpenoids, which was the sum
of AT3 and ATLN. Each value is expressed as the means = SD (n =
3). Means with the same letters in a column are not significantly
different by Duncan’s Multiple Range Test (DMRT, p < 0.05).



Fig. 4. Leaf types with different number of leaflets in Atrac-
tylodes japonica Koidz. A; simple leaf (S), B; trifoliate
leaf (T), C; pentafoliate leaf (P).
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Table 4. Changes of sesquiterpenoid contents by different leaf
type in Atractylodes japonica Koidz. local germplasm
collected from Wando, Munkyung and Youngcheon,

Korea.
Local Leaf AT3? ATLNY Total®
germplasm  type (mg/g) (mg/g) (mg/g)
Wando SY  0.51+0.01 0.71£0.04 1.22+0.05
ST?  0.33+0.00" 0.22+0.01" 0.55+0.01"
Munkyung SV 1.17+x0.13  0.86*+0.02 2.03%=0.12
ST?  0.96+0.13™ 0.75%0.08" 1.72+0.20™
Youngcheon SV 0.83+x0.10 0.85+0.04 1.67+0.09
ST  1.37+0.20" 1.07+0.11" 2.44=0.31

"S; plant with simple leaf, ?ST; plant with simple and trifoliate leaves,
YAT3; atractylenolide TII, YATLN; atractylon, *Total; total sesquiter-
penoids, which is the sum of AT3 and ATLN. Each value is expressed
as the means = SD (n = 3). Significant differences between S and ST
were analyzed by t-test at the probability levels, respectively (ns; not
significant, ‘p < 0.05 and “p < 0.01).

[} (o]
o o

Frequency (%)
ey
o

20

Red-
purple
Flower color

ST STP White R LR

Leaf type Rhizome shape

Fig. 5. Frequency distribution for leaf type, flower color and
rhizome shape in Haenam local population (n = 57) of
Atractylodes japonica Koidz. S; plant with simple leaf,
ST; plant with simple and trifoliate leaves, STP; plant with
simple, trifoliate and pentafoliate leaves. R; plant with
round rhizome, LR; plant with long round rhizome.

sesquiterpenoid $FE-S JHAE R B4t}

o] 3le BE S (white)o] AT E& HAMA (red-
purple)s F= MAE 1% F= #2A=N oW, 9] 5t
ARTH= o € AAE YeRlth 24 Bdelr] 953
(LN) Holx] gFokom 8 (R)°] 66%, §7%F (LR)°|
34% A== FElo] Falr] ofH e AR AAJTh |
oA &d JHA (S)7F 37%, ©EHES EFsh= A=A 1A
(ST)= 38%, L2]3 TH3} HEds =9 A
(STPY} 25% A% HE¥3l= Zlo=z Ho} AF
RBeFo] etk 2S¢ 4 AU (Fig. 5).
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Fig. 6. Appearance of an inflorescence (A) and involucre (B) in Atractylodes japonica Koidz.

Aol Aol7t 1.75 cm, HH]= 0.74 cm 2 H]EZ# A9k, 3hA
Wol| 22 2Rk (X902 A8E FEE A7 Ynv o
&k o] 7 Edol Ul < 7Feal 71 TR
*FS YERIT (Fig. 6). o1& Zo]e} UHl= 1.75 cm,
0.66 mn & 77 JERR T2 lvt— ﬁH Ao} Hls=akal
o A=A & ol dist Hol A4
(67.1%)= 5}*114 FTXEO] A7|elA EEP o =ZA JERc
(Table 5). 32 X9 got Fio] A== 7 £
o] Wi T A5 Axol whel o] AT debx] ol %
o] F F Uom S} FTAEE FoE Holrt S &
T UAT

3 A 4 ZARSE A3}, A% 223 cm,
3.5 70, BA4 42 70, vlES 107 AW, |5 214 7H°i_
AHAL 7.7 ani o] FAZH|= 048% YEPRATH (Table

el g 22 AEAWAME 9ol e AR gle

Zlo] g HEE7= %=, 9ol fle A= 30% 4
T2 HiE 9 ARSI BN Gl e HAES]
Fdol= 1.13 em2 YRt A, B4, d, 9
o] 59| 5N WHolAlErt 73, wivl, Q] HH
oA Bt Blad =A YEkiT

2 AFolA s AT F8EH=
3l Aoz WHolAlErt Agkar o R &

3

Ry
\_

= [e]
3H59=

[e]

@;R4>
— 2

2 FHEd v

B

=

Wl

Table 6. Mean, standard deviation and coefficient of variation of shoot characteristics in Haenam local population (n =

japonica Koidz.

Table 5. Mean, standard deviation and coefficient of variation of
flower characteristics in Haenam local population (n
57) of Atractylodes japonica Koidz.

Charac- No.of Lengthof  Widthof Length of Width of

ters flowers inflorescence inflorescence involucre involucre
/plant (cm) (cm) (cm) (mm)
Mean 4.2 1.75 0.74 1.75 0.66
spV 2.8 0.27 0.11 0.28 0.14
Min? 1.0 1.03 0.52 1.00 0.44
Max®?  12.0 2.31 0.98 2.39 1.22
vy 671 15.4 15.1 16.2 21.3

YSD; standard deviation, ?Min; minimum, YMax; maximum, “CV;

coefficient of variation (%).

31
ERS

olgdsit}. 28 Kim 5 (2002)2 FAZEN|Z 7%

AFAe] o RS U, BRI, JJ%‘?%’_& ‘_rL
ERIEe] 7HE Bttty Rusige € AgeME
15 7Fos o mopdg LRI v F JS
o= 4z,

FRAAYL] A 5447 sesquiterpenoid EEF F4]
Table 73 72t} A3HE A= 483 gola 27
7474 38.7 g, 9.6 golAth gk 15.8%01UL,

oAl AT3 021 mgg, ATLN 041 mglg, F%F 0.62

e

Shal
al

>E o® Ar

M &
u°l' fr ﬁ? ;:

ox Z my

57) of Atractylodes

Characters Stem length  No. of stems No. of No. of nodes No. of WL Leaf area  Length of petiole
(cm) /plant branches/stem /stem leaves/plant ratio" (crf) (cm)
Mean 22.3 3.5 4.2 10.7 21.4 0.48 7.7 1.13
SD? 11.7 2.7 3.0 3.5 13.1 0.08 2.7 0.00
Min? 4.8 1.0 1.0 4.5 4.7 0.34 3.9 2.55
Max® 87.0 13.3 11.0 20.0 61.3 0.71 19.1 0.87
cv? 52.4 75.8 70.9 32.8 60.4 16.4 35.4 77.5

WL ratio; ratio of leaf width to leaf length, SD; standard deviation, Min; minimum, “Max; maximum, *'CV; coefficient of variation (%).
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A 2k

mg/gS HAUTE WHolAlgE Algheo] 48.8%°1H 27 54
3} sesquiterpenoid $HEFOA 70.0% oo 2 UERITE Ho]
ATE 71T U AY T AT FdET= A sH
FHo] A 7+ Zol7t i A UEESS & A%k o
23t Aals E24F (4. macrocephala Koidz)e] 1'AA &
7oA ATLN®] FHefo] 2@A R =QARE AT3 ke B
& Ao yeht A5 dgol wet x|zt Ao, 194
ot 234 JiA|Eo] HRbH o7 ASo] BekaL JHAl 7k A}
o|7} ¥l ZA Jepgths A3t FARIATH (Fukuda er al,
1997).

FHste] AujE slid AR QRS HRkRoR
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Table 7. Mean, standard deviation and coefficient of variation of sesquiterpenoid contents and fresh weights of underground parts in
Haenam local population (n = 57) of Atractylodes japonica Koidz.

Total weight of

Characters  Rhizome weight  Root weight derground 80% methanol AT3V ATIN? Total

(g/plant) (g/plany) part (g/plant extract (%) (mg/g) (mg/g) (mg/g)

Mean 38.7 9.6 48.3 15.8 0.21 0.41 0.62

SD¥ 28.9 8.3 36.0 7.7 0.22 0.41 0.44

Min® 6.7 0.8 9.2 7.2 0.06 0.01 0.08

Max® 115.6 30.5 146.2 26.3 1.30 1.40 1.64
Vv 74.7 86.3 74.6 48.8 105.0 98.5 71.1

VAT3; atractylenolide TII, 2ATLN,; atractylon, *Total; total sesquiterpenoids, which is the sum of AT3 and ATLN. ¥SD; standard deviation, “Min;

6)

minimum, *Max; maximum, 7’CV; coefficient of variation (%).

Table 8. Differences of flower characteristics by leaf type in Haenam local population (n = 57) of Atractylodes japonica Koidz.

Leaf type No. of flowers Length of Width of inflorescence  Length of involucre  Width of involucre
P /plant inflorescence (cm) (cm) (cm) (mm)
sV 3.4x2.7¢ 1.72+0.30% 0.74x0.09% 1.72+0.33% 0.65x0.14%
ST? 3.6£2.4° 1.70%0.24° 0.71+0.12% 1.74+0.28° 0.66+0.16"
STP? 5.8+2.3° 1.86+0.25% 0.78+0.11% 1.81+0.24% 0.68+0.10"

VS; plant with simple leaf, 2ST; plant with simple and trifoliate leaves, ¥STP; plant with simple, trifoliate and pentafoliate leaves. Means with the
same letters in a column are not significantly different by Duncan’s Multiple Range Test (DMRT, p < 0.05).
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Table 9. Differences of shoot characteristics by leaf type in Haenam local population (n = 57) of Atractylodes japonica Koidz.

Stem length  No. of stems/ No. of No. of nodes/ No. of Leaf area Length of

Leaf type WIL ratio®

(cm) plant branches/stem stem leaves/plant (cif) petiole (cm)

s 19.4+7.6° 3.0+1.8 3.4%3.1 9.2+3.4*  159%10.9° 0.50+£0.09° 9.1+3.3° 0.3+0.6%

ST? 22.4+7.6% 44+3.8 3.9+2.8 10.8+3.2*  20.5+11.5* 0.48+0.08° 6.9=1.8 1.5=0.5°
STPY 29.6+17.9>  32+1.5° 6.0+2.6 12.9+3.3Y  309+13.8"° 046+0.05° 6.7+1.9° 1.8+0.5"

VS; plant with simple leaf, 2ST; plant with simple and trifoliate leaves, ¥STP; plant with simple, trifoliate and pentafoliate leaves. *Wi/L ratio; ratio
of leaf width to leaf length. Means with the same letters in a column are not significantly different by Duncan’s Multiple Range Test (DMRT, p <
0.05).

Table 10. Differences of sesquiterpenoid contents and fresh weight of underground part by leaf type in Haenam local population (n = 57)
of Atractylodes japonica Koidz.

Total weight of

Rhizome weight ~ Root weight 80% methanol AT3Y ATLN? Total®
Leaf type 8 8 underground
® ® part (gplany At (%) (mg/g) (mg/g) (mg/g)
sY 31.5+24.4% 6.6+6.5° 38.2%+30.1¢ 15.3+4.8° 0.25+0.29° 0.39+0.37¢ 0.63+0.44°
ST? 45.8+£34.9° 10.6+8.9% 56.5+42.4% 17.6x11.0° 0.20=0.217 0.42+0.50" 0.62+0.52"
STPY 40.2x23.7° 12.8+8.7° 53.0+31.6" 13.4=4.0° 0.17+0.09° 0.43+0.32° 0.60+0.35"

S; plant with simple leaf, ST, plant with simple and trifoliate leaves, *STP; plant with simple, trifoliate and pentafoliate leaves, YAT3;

atractylenolide TII, *ATLN; atractylon, ®Total; total sesquiterpenoids, which is the sum of AT3 and ATLN. Means with the same letters in a column
are not significantly different by Duncan’s Multiple Range Test (DMRT, p < 0.05).

Table 11. Differences of sesquiterpenoid contents and growth characters by root shape in Haenam local population (n = 57) of
Atractylodes japonica Koidz.

Rhizome  Stem length No. of No. of Rhizome Root AT3? ATIN? Total”
shape (cm) stem/plant  leaves/plant weight (g) weight (g) (ng/g) (mg/g) (mg/g)
R" 22.7+13.3 3.9+2.1 22.2+13.3 44.0+30.8 10.4+8.1 0.21+0.24 0.36+x0.40 0.57+0.43
LR? 21.8+13.7™ 2.6+1.4" 21.8+13.7"  33.9+23.8™ 9.1+8.4"™ 0.24+0.21™ 0.54+0.42" 0.78+0.45™

"R; plant with round rhizome, ?LR; plant with long round rhizome, *AT3; atractylenolide TII, *ATLN; atractylon, *Total; total sesquiterpenoids,
which is the sum of AT3 and ATLN. Each value is expressed as the means = SD. Significance was analyzed by t-test at the 5% level (ns; not
significant, ‘p < 0.05).

, A, 2T, <% oA FEY 2HE
Ago] AR MMASET T B AE Kol
: U folds YepiAl= 2%t (Table 11). AT33
fol= HolA] T (Table  ATLN =2 3|4 0.21 mg/g, 0.36 mg/g, &1Fo] 0.24
oM FHE AFALEe] H¥2 9@ mgle, 054 mges A7 UERL, FRINE ATE (0.78

2 ge mgge]l 7 (0.57 mge)ETH Thh A UERloY BAH

Ak
2t o &2
ATLN &=l A
10). = 16 7

=
)

(simple leaf)?} % (compound leaf) o2 =L &

THEAT FEHeRE FREe, $EA 2 &9 frolde HolA shrh. w27 o] Zpolrt AR

(bifoliate of pinnately compound leaf)? 3 =9 (trifoliate  F 23 BATL Qe Ao AT

of pinnately compound leaf), “d’d59N14 3 &9 5 &4 g FHAAEANA A ST ARTEE e dEE

(pentafoliate of palmately compound leaf)>.2 TE3}7|%= 3} Al Az, A3 ATLN S| o)k dAl= HolA] &%k
oo

ATH (Kim o al, 2002). 1A B A7olN AR AFA 2 2AFOY A% 5 Fo A% B4 WAGAE §
ol w} o Tike o] Basls oz Rysidle AL YEMIK QT (Table 12), 2AFLS A%, B4, A7,
dl, 2ol Fepelst Sel olg ZelA Ee Aol @ mTld, BAS, A4 53l ARASTE 247 0447, 0418,
skelsk I vt Uk 0.400, 0.565, 0.444, 0.502% LER)] 2% 43 Ao Az
ool W2 S B4 AR AolF 2AF  (p < 0.01) TERITH
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Table 12. Correlation coefficients among growth characters and sesquiterpenoid contents in Haenam local population (n = 57) of
Atractylodes japonica Koidz.

A O
No. of leaves 0.792" 0.499" 0.700" 0.883" 0.002 0.447" -0.128 -0.006 -0.073
No. of flowers 0.534" 0.633" 0.937" 0.020 0.418" -0.171 0.075 -0.022
Stem length 0.546" 0.573" 0.171 0.400"" -0.032 -0.090 -0.100
No. of nodes 0.6297 0307 0.565"  -0.233 0.053  -0.072
No. of branches 0.015 0.444™ -0.128 -0.019 -0.085
No. of stems 0.502" -0.137 0.032 -0.043
Rhizome weight -0.001 0.216 0.192
AT3 -0.090 0.420™
ATLN 0.866"

VAT3; atractylenolide TIT, 2ATLN; atractylon, *Total; total sesquiterpenoids, which is the sum of AT3 and ATLN. Significant differences (p < 0.05

and “p < 0.01) at the probability levels, respectively.
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