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Abstract

It is Lespedeza cuneata. G. don used as a remedy for cough, asthma, premature ejaculation and
so on, though it has been used for a long time. In order to investigate the possibility of using
Lespedeza cuneata. G. don as a raw material for functional food, we examined useful substances
through analysis.

In the study, 124 useful substances were analyzed and 84 of them were found to be functional.
In 6 species, 6 of them were found to be functional and 5 of them were functional.

In the present study, the other useful substance, D-pinitol, also confirmed its functionality.
Potassium isolespedezate and Potassium lespedezate act as antibiotics, Trifolin acts as an
antibiotic and hepatoprotectant, and Vitexin acts as a hepatoprotectant. D-pinitol has shown
excellent efficacy in patients with prediabetic and insulin-resistant diabetes. As it contains a large
amount of useful substances, it can be utilized as a highly functional food.
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L. M2 Ywg 9Hs] A2 4 Qb AlzEe o
JpElo] 9ix] 9w ZE do] AAAel L

ANARTF Tj2o] AlXsto] A7st O cokst o2 R{AEEE Sk Zlo] 19 XgHo=
2 oxoz Mgl HoRNEP} 15| A ataix] QltHPark and Cho, 2007). Gxt9] 7}
9o} 9% HECT oloa 7kE Aolgo] dz A AT YUoRE Aoy, 2ERYS VIS
Bkt glon] aFolME Prdo] 571 24 2% oI (Koivisto, 1993), 271902 45 2
of itk ZT Gugel Wy Aot Aok % ottt deds  AMEEE Atflee et
7HA] W2i7h ARlos Aol APt S7tsh . 1998). 2=2fut o] Alg2 AETY AFol

w o]}, o]aldt AW x|2sy] 95t we =1 AE57L 4, #E, AckEd 59 4t
x] ¥ o A 9 sfEteln Q=g E5 7Vgolet 22 BAES WA 2 S0l B
Hxrgo|] AAY Qb Al O MY AE 1 & cHDillmann, 1980).

0|83t x| 2A|] o] TS A|Zo] o]2ojx|H metA AT AdE ddE R 71 Asd
A Be da Ho ek ARAe] gew ooy B ARl soiEl mer Adad] i o
o] gXo] WA= FI7sH Hikino et al., 7t ] ZIsE] . 9l=r||(Katsube et al.,
1986 :Kato and Miura,1994), &l(Medina et ~ 2004). #=2 7|5/ I Heh G4 A
al., 1994), WAZ7HOhno et al, 1985) @ 3t  + F=2 WIRHo YoM ojo] 5ol
Hlo|2]A ZF2(Zhang et al., 1997) So] ¥ %] 55 ARE Z&sta 9o, Alo|r} rhsshal
D glon] YR QAR dao] & FAECl AZ LOE%% dez A7t o]l
857 Qi Lejuete] 5 ARl & shfel Al AUCHWang et al., 2013).

e ok} 9EHZ0] Zylz ols| A A Hlpa]= oﬂr(Legumlnosae) M2l &(Lespedeza)

b

Axozs gugol Zkln otk fejuzlay O Aohs AERA o= R2 Abigeld
© 20039 A ol70] 5.9%0] Bt gy 47t 2elgold et oM

owigo] 20308 10.85%2 245 Zuks Ao A9 AlmE 2% AFSAMNE 221 =9t
2 o dEIcKPark et al., 2013). AR dgEal flen, I FRe HlRe
Sude A 13 dudy) 7 28 gnsgos (Lespedeza cuneata), 38|52)(Lespedeza daurica),
U 2 olag] F&F WEEO] 014 Hu|k D] 2] (Lespedeza  juncea), 7J8|%:2](Lespedeza
o] BEs} Awg]o] lsts tAM] Alho| inschanica)2 W& 4 QJCHFig. 1). Y 2ol A
Al 18 Yudozn FLUol g2 g 7] BEeR AR A2 viae], o dFol 5
TEY, TAEZ, Gjor @ =uAsky Ay Ao o Ao 2Hlee] o Rgo] 7] Rfom AR
2 aozitKldo et al. 2005 torres et al., ol A2 Hlpd], 9] & %ol W2 =UY Ee
2006). Ol&2o] A3 BulEE ClAEK] 25 =R A2 Aeled, gyl AHle
o] HRIGI= 712 A 28 Th.dlolg} & 2 9w 2= Gulpg]of vlol dda FFQ] v7F 3 01
187} D9} DRI 2 grers AlA AR Feolot. vl = dlzRE giRteyos 7|4,
of, Z¥= So] Yy sz o2 Uepda 9lch AL 272 59 R EAR ARRE ot 53]
AAAANE Fe 2 Hol Mmophd me =3 AEdlE [Ydh a5l itk el
of o Z 93k Rl Aoz UAHA 9] (Kee, 1993). oJ2fgt thefer offat&ut FRF
(Zhao et al., 2005). AA AAtddole Bkl vlpa]o] st
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el Ate bRl 1 asa Aejad e
off ol AAIARl A7} o]sital & 4~ QMo
Tepi 2 Apode A8l gl HAE
244 S 95t Bxut Al &Hos})
tRE RS wAdtel 715 ABasiEAe]

hsAe golstuat gt
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I. A2 2 P

1. Adxs

Adof| ARESH v]42] (Lespedeza cuneata. G.
don)e 7t Y=ol APAElT Q= AL
20159 9o &35t 00| RfAXRAA =T
HEES Wulo| QoA LUsigie}. AxE b
22l BA7|g2 1087} 538 BAsty =Z2A
.

A= EME v|L8E =47x7] (PVTFD 100R,
ILSHINLAB, Yangju, Korea)Z ©]85}o] Alg®
10mm Torr, —=70°C &0 A 72A]7F =9t =
A% SIAL o] Ala= ARESIGIT

7k HAE] fRAE dEE F2
=M= Haelg FEHCR 30% ethanol
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(Merck, Germany)i’lr fins %%—Ar% *}%8}9"1
T} 30% ethanol® #&3sh d

M= v]$2] kg2 100 mle] 30% ethanolof 2
S 70°ColA 3h wBbsto] FE5IQIT). FEH
filter paper No. 2(Whatman, USA)Z oju}
gonl & 32 e EE5AL. 55 3
1% 30% ethanoldt F4 FEML o|HUNE
7](n-1100, EYELA, Japan)Z ¢ =% 3t
=A7%7](Bondiro FD8508, Ilshinbiobase,
Korea) ol8sto] 52 2zalgict

ok _|-|>l' My o rlo r[o

U 20855 AFEA7] “15T FT-ICR MS’

1). (Fourier Transform Ion Cyclotron
Resonance Mass Spectrometer) o]-&st 2.4
vlpe] FE200 oigh A4S s71 S8l ekl
ANSAUATU P AFRAI|(IST FT-
CR MS)S AMg SfSick

Fig. 2. Fourier transform Ion cyclotron
resonance mass spectrometer

59 H3] £522 50% DﬂLEE *}R I
of AetA7]|(Fig. 2) MSe| Auts
D H P AdE EﬂOlE1HﬂOl* A %611
Z2Q 037 AR9 2}01-7:4 AE=E
0 Img  oJshe] A B
FT-ICR-Mass #42 &l £2 2o oigh
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Fig. 3. Use of FT-ICR-Mass and analysis

Mass/Charge 1]352 3t4 519 tHFig. 3).

2t w30 sigRis A 2 olest HuE
(MolecularFormula + Ionization Adducts) 7|
Atstal MA-E DB of|A] Ionization-AdductsS
Wl LX) Molecular-Formula ©f si@dt= 3t
sheAl TA7} QLA PAslol) HAIE 552
o] A= Z7AM (Taxonomy) 2 &7 £Q
T4 3wl dist JEE 8ot o] JAZA
(Isotopic-Mass) o] tigt J25 TgARoz &
Hsto] WelYat dlole] & EAPATA0N
H.38h 35950 AAE Hloly Ho]AF o] &a}

of §& 4o PAZ Fohyct

c}. 7tA320tE J2fm(Gas chromatography-
FID) Ax12}ahg
dlhe] 2AS MHPAR B4 WAL EA]
i)z oifstel FelE ARE HO
C2HB0H(1:1, v/v) Hl&= AASE & £ 40
mlof] A7stgict F871(100°C)ollA 1A 7S A
2J5to] AlgolA BE cyclitols Z&313CE

S 4,000 rpm QARSI cyclitolso] 85
AEOhS Aty o]2 ] 1. YAl=EN|(8

0°C)ollAl 6AIE A2fsto] C2HS0HE HAls| A
7151t Al2%A18 nanosep 3K TEo| 85
g Jede daestel AN AExAl &
w22 A7SEL cyclitolso] =olQl= £& 8
S QojHlith. olF A2 LHFYII(-207C)ollA
24Nt B9t A2jste] a2g @S] APt
w43t cyclitolsg o E% dojRl Z7te] A gs

A2 gRjHer g1 2 Ao RS WS A
Ast7] ¥5t9] phosphorus pentoxide (P205)7F
W 2 YAl e F e 2SS

£

2}, 7123 20te J8uj(Gas chromatography-
FID)E °ol&
ZH]|=l reaction sample2 Gas Chromato-
graphy HP6890Z AR&sto] FAGIO0 gas
chromatographyo]] AFg&% column DB-1

3t pinitol /424

capillary column (30 M length, 0.25 mm ID,
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0.25 um film thickness)E ARSI OT split
mode injector (1:50)9] reaction sample 1 ul
£ injections}9ict.

Gas chromatography® %x7]@&% 150°Coj
A 3C/min® £&2 200°C7HA] BEFo] 5 @1t
SRgE e, Al 7°C/min®] &%=2 300°CZ
okxo] 10802 total 208 AA|EHCE injector
9] 2t 280°C, detector?] 2%+ 300°CoflA|
AAISICt,

PRI Agstol vlral F S84
1} (Table 1)9] Ay  MA2|&
(Lespedeza)ol|X|= Reference DB compound”}
1247 A4 = I% 7155 ¥4l Mat-
ching reference compound”’} 85717} £A4%]9)
AL 3970 ofAl Vls= FEAIA] At vl
(Lespedeza cuneata)|A= 67§71 £AE|Q 7 I35
7158 ¥3Xl Matching reference compound
7 5Pt BAET R ob 7]k LA
A okt

slpe] BA A7 s)se] o4 LAl Il
o] RET AN 42 HEZ AmEd
(Table 2)°} 70| R &(Lespedeza)of| A=
FRAEeR RE0] QKT 7]

i
M
1%
rdk
= oy

Api- genino]

Table 1. Analysis result bullet
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o] 9I5{X|R] A9k 8|2)(Lespedeza cuneata)
oA+ D-Pinitolo] 7]550] HHHA|A] kQtct. ]
2ejyio] e3¢ D-Pinitold] 7155 71& A+
2 gQlsioict. D-Pinitol2 FRSAF FoM =
95%0l sigst= Al 2 & ”Jl%‘ Aol A=
olgEI}. QuiISTE Dol A 2 & Yud
ArEoAl= myO—anSItOIE D-chiro-inositol =
dgsts kol Amsolgll AW Yol
D-chiro-inositol =7} Yril  B1E Qo
(Kim et al., 2005). o] @ D-chiro-inositol
EojA] D-chiro-inositol2 Fo Ul A|ZLojA]
galactosamine?} Q& ASHAIA|ZS FA5tA
insulin mediator=2 Ar83to 23 JkS xATH
2 QItKOrtmeyer et al., 1993). o]g|st
D-chiro-inositol2  QEojA  Eo5t7] Q8]
D-pinitolg AR&SICE ol Qadat RARRE o
22 sto] Guy Aol A 2B w9t AY
o] FFS AAARICE D-Pinitol KIgIAHENoA
D-pinitol FE|Z EASIAIGE Kol Soj7A
D-chiro-inositola} 72 3ks 1A Elo] Hrj
AFE 7S A1717 Et D-Pinitol2 o]o] AjA|
Z130] S BRSoPI QA 2x2 ol
SojAgin Aztano Po] olgwlglc). ol
na]7tofA= African Ginseng ol2tiz Ea]=
Sutherlandia sp. 29| A& o|&sto] Gy
A2ste U7awo R Agslo] gt 1 9&
‘d 9 st D-pinitol2 9 A (Sia,
2004).

Matching reference Reference DB N
Sample sty
compound compound
H] 2] 5 6 (Species) Lespedeza cuneata
(Lespedeza cuneata G.
don) 85 124 (Genus) Lespedeza
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Table 2. Major materials included in Lespedeza cuneata. G. don

M AEOCEMO| =&

. Molecular . ..
Molecule Exact Mass Chemical name Predicted Activity
Formula
": " 154.0266 3,4-Dihydroxybenzoic acid C7HO4 Antacid
t 254" | 270.0528 Apigenin C5H100s
Apigenin
456.3603 Betulinic acid C30H4303 Hepatoprotectant
Hemostatic
610.1533 Bioquercetin C27H30016 Antiinfective
Antioxidant
Bioguercetin
S N
Eg_ 194.0790 D-Pinitol C7H140¢
Vasodilator, coronary
580.1428 Isocarlinoside Ca6H250:5 Hepatoprotectant
Vasodilator
256.0735 Isoliquiritigenin Ci5H1204 Antacid
oo __2;;, 580.1428 Isoorientin  2"-O-xyloside Ca6H23015 Hepatoprptectant
- L= Vasodilator
Isﬂﬂ:ientin 2"-O-xvloside
3t
3:&”22 448.1005 Isoorientin C21H20011 Hepatoprotectant
) 1su;rienlln
*-’\:}éi N Vou Hepatoprotectant
g T 564.1479 Isoschaftoside Co6H23014 Vasodilator, coronary
] Vasodilator
Isoschaftoside
e B
RS {EET Hemostatic
?: i 578.1635 Kaempferitrin C27H30014 Antiinfective
= Antioxidant
Kaempferitrin
- :‘)’5% ) 380.0509 Potassium isolespedezate C15H17KOy9 Antiinfective

Potassium isolespadarats
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380.0509

Potassium lespedezate

Ci5H17KO9

Antiinfective

448.1005

Trifolin

Trifolin

C21H20011

Hemostatic
Hepatoprotectant
Vasodilator
Antiinfective
Antioxidant

——

432.1056

Witexin

Vitexin

C21H20010

Hepatoprotectant

*Species matching compound+

e LR T&
. ’ JJJ
:': l o
. | ML _____ N N S 5 T S
Fig. 4. Analysis of the D-pinitol by gas chromatography.

2. 91592 W ¥ 7|52 sk D-pinitol FF

)=
2y,

Gas-chromatography=

ol el i 7158 st D-pinitole] /o] ofd F8a
FEAS SQlsdch 712289 D-pinitolg

retention time 9.395 OJlA peaks €9l o}l b 758
v]52]2 Ax|2jsto] GC-FIDS o]&ste] v]42] He

olgsto] AFRA]

Y D-pinitolg I3t A 7|FEWY T

retention timeo]|
slolatirt.

olzte

=2
A EA 71004
D-pinitolo] #]2] WolMe 4% 7hest &

go] R Hol9l= Eelstirt.
vlpa]of ofg] 71X [.8/dwo] EANSHA|TE &

peak’} EAfisk= 2

o
=2

=]

=4 =

5h= D-pinitolo] O RH 22
| oI5t 7]57d0] Uedti & & Q

.



ANEMEQ HEol GEEE 24 U VIsd MELEMNS 28

vlrdls AMAEEMA sUEoRIde A
9 3 450 E 131 =okg
AEEA dEL dglen AT 7Isd 2
o

T7F OjRlgE 220 Qo mepA 2 A 7]
573 AR Al TIEE SlE SAeR R E
wAstL e AN fRaidwe wAlsH
ZARSE A} (Table. 2)0f|A] Zo] A7t Uehst
of. AR|EoME weidl 12400 22 SOl 8471
o] =740] 2ol ERI=QT, vlpg]oA= B
A1 670 Foll 57071 g0l ERlEd & AFE
S5 Uoja] Balo] 755 skleieln). H]5e
o gRd #2 =4I 7|52+ Potassium
isolespedezate, Potassium lespedezate= &t
AR 8-S shke ez UEda, Trifoline
AL F B A A, Vitexing (HE A o
ol Zoz YT AFEA7|Ho]E oA
IA] 23St D-pinitol> 7|52 A2l
D-chiro-inositol, D-pinitolo] AW & TAFS
st 5L JMIth A7Awt B
oW D-chiro-inositol®] |2 Qlste] FF7ts}
gt Yebe Aol =l E|QicKLarner,
2001; Pak et al, 1993). Arg7|AtozL
D-chiro-inositolof|A] S &&= inositol pho-
sphoglycano| QladAtgo] HFRjHoz FQst
postreceptor mediator (2l<HreceptorofA] Al
32 XMIst 5 NZ Y29 downstream AlS
Aol Hojsh= Aledgd SARHEA, AJ2A
=9 Qladof ¥rEste wheAl A= in
vivoollAl Qleddat fARRE RikE UERdC B
1% v It Hong and Pak, 2005; Kennigton

L

et al., 1990; Ortmeyer et al., 1993). o]g{st
A5 D-pinitolo] @' AZ(prediabetic)
At ¥ e APY GHol A SRt &
23t @i} 98 Aoz AREE Hold). et
Al MeE(Lespedeza)d: Alg % Bl4d](Lespedeza
cuneata), 38|2|(Lespedeza daurica), 8|52
(Lespedeza juncea), 7J8|5>2](Lespedeza  inschani-
ca) SO B[220 20 7]50] Sl Zlow u
ERYY B|522)(Lespedeza cuneata)S 0850 A4
2 230l LeUThE 4B Yo Mg
A NE0Z J5E T 4 Uk hAl &

7

g
0 Wl vlolck

in)
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