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ABSTRACT

Background: The present study was conducted to investigate the fatty acid content and habitat conditions of Glehnia littoralis in the

Korean midwest region.

Methods and Results: The emergence area of G /ittoralis was 36.1 m from the coastline at an elevation of 4.2 m and slope of 4.3%.
The soil of the habitat was sandy, the pH was 8.4, organic matter content was 0.4%, P,Os content was 9.1 mg/kg and the content of
K, Ca, Mg and Na were 0.09, 9.31, 0.43 and 0.23 cmol'/kg, respectively. Other plants growing in this area with G litforalis included
16 taxa. Plant with high coverage and frequency were Carex kobomugi, Elymus mollis, Imperata cylindrica var. koenigii, Lathyrus
Japonicus, Calystegia soldanella and Carex pumila. In the seeds of G littoralis, the maximum fatty acid content was 65.5% oleic
acid, 28.7% linoleic acid, 4.3% palmitic acid, 1.5% stearic acid, and 0.2% linolenic acid.

Conclusions: In G littoralis of Korean midwest, the scope of collection and cultivation for medicinal purposes was broad, because
differences in associated vegetation, soil composition, and fatty acid content owing to habitat conditions was low.
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S 9] sfQbAbre] At AlE Foll 2 FExl f-824=
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126° 24" Atolell fIx|sk= T QMHE, AlFe], A0d YA =,
Fole2 &9em (Table 1) &AF Al71E 20159 99HE]
2016 7E7HAZ A3IATEH (Table 1).

ZAVE (38 AWNE (Glehnia littoralis Fr. Schm. ex
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Table 1. Areas and locations surveyed for this study.

GPS position Plot Plot

Localities number  area

Latitude Longitude (ea) ()
Anmyondo  36°28°21"  126°207°30" 3 4
Sinduri 36°50°51”  126°127°03” 2 4
Deokjeokdo 37°12°58” 126°08°32" 2 4
Muuido 37°23713”  126°24732” 2 4

—
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Table 2. Operating conditions of gas chromatograph for the text.

Hewlett Packard 5890 Series

GC model (HP, California, USA)
Colunm DB wax (30 m x 0.25 mm I.D. X 0.25 ym)
Carrier gas Nitrogen
1307 for 5 min
Rate Final temp Final time
(C/min) (C/min) (min)
Oven 25 190 5
3 205 3
5 230 5
Injector temp 250C
FID, 250C

Detector Nitrogen makeup gas at 1.0 m¢/min

)

=21 ol
ALy

T, Fo ol A9 wHAA FH e, TAE AR
sidet. Akake]l £2497]7]= GC (HP 5890 Series, Hewlett
Packard, California, USA)7} AREESAL, 49 GCE2AS
Table 201 7]=3FAct.

ANgol ZAzte] ARE 028 FHE F, sml
vl (chloroform : methanol=2: 1)$} 1ml 2] 3
(pentadecanoic acid in MeOH, 1,000 ppm)2 €3 1 A7+
Z29A8] A7l 3, 5ml 2] 0.58% NaCl solution (in water)S
B 10 & B9 AR FESIGT FEY2 AR
(2,000 rpm, 15 min, 4C)Z chloroform-2] (31=)& sl 2
27128 FE3FL 0.5md toluenest 2ml 2] 0.5N NaOH (in
MeOH)E 2L 80T FxolA] 5 &7+ WHgAIH T W2st &
oAl 2.5ml 9] 14% BF; (borontri floridemethanolsolution
14%)2 o] thA] 80TallA 5 & F<t w|d3} wkAZ o). vt
So] B¢ AIEE 50ml Al g 10mé petroleum
ethers} 15 ml SH+S 2ol vortexingdt & &S 3k
EFO R g3le] GCFIDMNER ARSIt

GC/FID Z71& HP-5 column (60 m x 0.25mm 1D, 0.25 zm,
Agilent Co., California, USAYS ARE-8le] 300ColA 522
2 B9, FY 2 AF 25 280C9) 290CE FA5}
Atk AA71o] o)A e 1 ml/min, splitt] &2 1: 82
AL FUFE 1 (U2 A
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Table 3. Geographical conditions of Glehina littoralis habitat in Korean midwest region.

o Anmyeondo Sinduri Deokjeokdo Muuido
Division Mean
Plot1 Plot2 Plot3 Plot4 Plot5 Plot6 Plot7 Plot8 Plot9
Distance from coastline (m) 7.0 23.0 6.5 90.0 135.0 15.0 13.0 18.0 17.0 36.1
Above sea level (m) 1.0 1.5 1.0 12.5 15.0 1.5 1.7 2.0 1.5 4.2
S|0pe degree (%) 2.0 5.0 0.0 8.0 5.0 5.0 2.0 5.0 7.0 4.3
Soil texture sand sand sand sand sand sand sand sand sand -

20|t} (Table 3). UL EE H 42moleH, FARY
HZ = A5E7F 138m (10.5-13m HEHEA 7HE =%,
2oz Fox 1.8 m (1.5-2m HY), §4% 1.6m (1.5-
1.7m 89, oF% 12m (1-1.5m B9]) <o)tk
W] FAAHEL Kim 5 (2005)°] Hargk AaQt A
AR Hat 522me] AR e, ols e A
Kol Heketda S @AlFehEc = s, 94=, F
o)) AR Bol siekA (A ke Aol A
o] Edsil7] wito 2 dgEnh 12]al Kim 5 (2005)

ke)
WLE EEAHL] AAEe Hd 43%0103, AR E
2 257 6.5% (5-8% BHEA 7 A, tee
2 FYE 6% (5-7% WS, 9A%E 3.5% (2-5% =),
OFAL 23% (2-5% B 9) <=olATh

Shite FA17e] AES BT 3o AR (2E)d
AAY3EAL AT Daubenmire (19745 EF pH7} AHE=] €]
HLAE Alghgittar BAsiSled], S5 g AR &
& pHE Table 49} o] Ht 840191, o]= Kim %
(2005)2] B3¢} FA}8H99aL, Song 2+ Kim (2013)0] siStAL
T AREE 2R 9] okd ey EFE 9} BISsEn). kit
T A AE AR B e dellA gEE A
HeZ EAEAE, ol AEe] AF AjdME T4 E
oA YA ATEL] ASHLE VERE o2 vk

TEgk A AR B f71ETRRS W 0.4%01% S
o, FEA (P,05) TS Ht 9.1 mgkgo|AaL, X8 &
ol Zg (K), Z% (Ca), vkulF Mg), YEF (Nay Z+
ZF 0.09, 9.31, 0.43, 0.23 cmol*/kg ©]IT} (Table 4). X3

Table 4. Soil chemical properties of Glehina littoralis habitat in

Korean midwest region.

pH OM P,0; Ex. cations (cmol

*/kg)

PVSON (151,00 ) ke K ca Mg Na
Anmyeondo 9.0 0.2 8.0 0.10 9.20 0.50 0.27
Sinduri 8.8 0.3 8.5 0.11 10.25 0.52 0.29
Deokjeokdo 8.2 0.4 9.5 0.08 13.00 0.37 0.19
Muuido 7.4 0.6 103 0.07 4.80 0.31 0.15
Mean 8.4 0.4 9.1 0.09 9.31 043 0.23
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Table 5. Growth plants with of Glehina littoralis habitat in Korean midwest region.

Anmyeondo Sinduri Deokjeokdo Muuido
Division Mean Total
Plot1 ~ Plot2  Plot3 Plot4  Plot5 Plot6  Plot7 Plot8  Plot9
Number of plant 6 5 6 7 9 9 6 7 7 7.0 16
Rate (%)* 37.5 31.3 37.5 43.8 56.3 56.3 37.5 50.0 37.5 43.1 100

*Percentage by 16 taxa of total finding plants.
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Table 6. Canopy cover and frequence of growth plants with Glehina littoralis in Korean midwest region.

Division
o Anmyeondo Sinduri ~ Deokjeokdo Muuido  Cover Fr
Scientic name Korea name mean .

Plot] Plot2 Plot3 Plot4 Plot5 Plot6 Plot7 Plot8 Plot9 (o5) (%)
Carex kobomugi ERgrx A ++ 4+ -+ 463 889
Elymus mollis N1= +H ++ + =+ 159 778
Impe{”a{a cylindrica var. ] e 117 333
koenigii
Glehnia littoralis ek + + 4+ + 4+ + + 53 100.0
Ischaemum anthephoroides — 7} R 2] =+ ++ + 32 444
Carex pumila 2R Az + ++ ++ + 26 556
Lathyrus japonica N +H o+t + + + 22 66.7
Calystegia soldanella e +H o+ + + + + 1.8  66.7
Vitex rotundifolia ) 7| o+ 1.7 222
Miscanthus sinensis ZHA) + 4+ 1.6 222
Rosa rugosa s g3t ++ 1.1 11.1
Ixeris repens A28 + + + 09 333
Artemisia capillaris A + + 06 222
Zoysia macrostachya = + + 04 222
Oenothera biennis duto| %L + 04 111
Asparagus schoberioides R + 03 111

+; coverage under 5% per plot, ++; coverage 5 - 30% per plot, +++; coverage over 30% per plot.

Bgb] wEow AT, 2
Ap] Apehs Sl Aol

o~

T

Az, AL, AE
v, ASEE, Gutolk, uf, B, APES, SHI7IVHE, 3
t, SREALE, FAA, FRALE, EStelATh (Table 6).
I F FHAIEIE 10% o3 A5 FHIAE (46.3%),
AT (159%), W (11.7%) SeINL, ZAME EdRI=7}t
50% o’de] A= FREAE (88.9%), ALH (77.8%), A
HFol AME (ZH 66.7%), EEEALE (55.6%) SOl
ARZ sHEdshs 78 285 AXNYEE A9y
SHEALRS} FHIARTE 4] A 9] MR, AT, 9F
T, Folrd BT S, Aage QiE, AT, 79

= AT, Folw, AT Qs A%, Fojx, A
2%, GAE, Folwol ZH3ITH (Table 6).
Kim 5 (2005, 2006y A{al<t Ao AE2 =2

sy
aQ,

v

-

>1 [
%

She T8 HEE2A stk A=l Adre, AR, S5

YAz, ALuH, FRAZE, AaEolE AL, Lee 9F
Chon (1984y2 A3l SIQIAE 21EZALIA] AWZE, A2 K],
o, FHYALE, FHEAZR T F FAAFelE ST =
3 ARo] Fr AEFERITAN A BAF
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(character speciesy> A, ALHH], AW, AgkF Folzt
3L ST (Miyawaki ef al., 1980). ©|ZA & wjol AWF
2 SRR AEo] Eddke ol AR T F UYL
], &L shitmel dRoA] Zo)7h A9 §les Ko
FArh.
3. ZH9EZo| X|ubit =AM 9 Glek

FARC AAsE AEe] At 2430 oA QL
g, A9 AR GE S Table 73 ek AHRE (fatty
acid)2] AL E3AMke] | EAL (palmitic acid), Z=H|o}
24F (stearic acid)Z} A EEZIAFAES] & AF (oleic
acid), 2l&=d4F (linoleic acid), 2]=#d4F (linolenic acid)yS
st

AEe] Fed ALt e ol AS gsEiitel
32.7%2A 7P BokAL g o2 FEAlit (28.0%), BV|EALE
(27.3%), <812t (6.8%), ZHIOFEAE (5.0%) =ollom, Be
o] A% glEdlite] 683%2A 7HE B RO R FhE
b (15.7%), &322t (8.9%), = (4.8%), ZE|ol= At
(2.0%) =ollon, Fate] 75 ZHlite] 65.5%%2A 7P B
R TR0 g Al (28.7%), BHIEAF (4.3%), ZHoE
2F (1.5%), 2l=32F (02%) =olUtt. o9} 7He Ankro]
AR Kim 5 (2008b)e] B3t FAoR % Fo A

O gl
et ghgE el Blssisith
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Table 7. Fatty acid contents by seed of Clehnia littoralis in Korean midwest region.

Saturated fatty acid (%)

Unsaturated fatty acid (%)

Division Total
Palmitic acid Stearic acid Oleic acid Linoleic acid Linolenic acid (1g/g)
Anmyondo 24.1 3.1 5.1 31.6 36.1 530.5
Sinduri 25.9 4.2 5.0 29.8 35.1 539.1
Leaf Deokjeokdo 26.4 7.2 10.6 31.5 24.3 481.4
Muuido 27.3 5.6 6.4 32.7 28.0 550.4
Mean 259+ 1.3* 50+1.8 6.8+ 2.6 31.4+1.2 30.9+5.7 525.4 + 30.4
(5.2) (35.3) (38.8) (3.8) (18.4) (5.8)
Anmyondo 16.1 2.4 11.5 65.3 4.7 2,090.5
Sinduri 16.4 2.5 13.4 63.8 39 2,151.8
Root Deokjeokdo 15.7 2.3 5.5 71.4 5.1 2,477.5
Muuido 14.6 2.0 5.3 72.5 5.6 2,579.4
Mean 15.7+0.8 23+0.2 8.9 £ 4.1 68.3+4.3 4.8 +0.7 2,324.8 + 240.1
(5.0) (9.4) (46.4) (6.4) (14.9) (10.3)
Anmyondo 4.2 1.0 68.1 26.6 0.1 2,865.5
Sinduri 4.2 1.1 65.7 29.0 0.0 2,901.2
Seed Deokjeokdo 4.4 2.0 64.6 28.8 0.2 2,566.5
Muuido 4.3 1.7 63.4 30.2 0.4 2,672.5
Mean 4.3 £0.1 1.5+0.5 65.5+ 2.0 28.7+ 1.5 0.2+£0.2 2,738.1 +£ 159.0
(2.2) (33.1) (3.1 (5.2) (97.6) (5.8)

Data represent the means + SD. *CV; Coefficients of variation.
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Qo] 79 FolwolA 27.3%2A 7P Bl 3l
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39Tt (Table 7).
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YAjo} F4-, dejTt, Fu| sibAbre] AT (Li e al,
1977; Kim and Song, 2009b)3. 3}$i=H], SHte $AJR<

A ZAA G 5] 36° 2804 37° 23%9] aQtAlo|
2 AAe] Agzd Heol EEeh. 3 AEe A
A3l S FAEF] BREAE, A" T3 swEdst
£ & et g w3k, ol o) Hago
F719%F=4 o] g0l AsH dehte sivte] B5d AFE
A Ago] AEe FEAES ov|sidT)

Lee 5 (1996)2 1 WA FFRE WEGT SQHALE
o]2EIHY WEYF AEEC] 7.0%20H HIst SALE A
E80] 92.7%= JERUTIAL &1L, Park # Lee (2000)=
SHod Qlojx] WEYHTE S FES] AEEo| v =
=S o L=

a7 LT XA YR Ego] tiFE AlE]
3L SRS A] AJgo] FEBATE AlFEe] A5 dligte] A
B9} HEr &5 3o BE3IUTH (Kim et al., 2008a)=
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