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Variation of Pinitol Content for Domestic Legume Species in Korea
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ABSTRACT This study was designed to investigate variation
of pinitol content in different parts of seventeen legume
species including silk trec (4/bizia julibrissin). D-pinitol has
been demonstrated to exert insulin-like and anti-inflammatory
effects. These legumes were collected from Gyeongsangbuk-Do
in Korea. Significant difference in pinitol content was
observed among 17 different legume species. However, it
was the highest in sericea lespedeza (Lespedeza cuneata).
The highest pinitol content was observed in leaf followed
by stem, pod shell, seed and root among plant parts. Legume
plants which had higher pinitol content in leaves were
chinese pea shrub, bastard indigo, wild cowpea and sericea
lespedeza, having 59.9 mg/g, 62.2 mg/g, 69.6 mg/g and
65.4 mg/g, respectively. Stem of astragali radix showed
the highest pinitol content among all leagumes, which was
34.0 mg/g. In case of root, kudzuvine showed the highest
pinitol content followed by licorice and chinese pea shrub,
which were 24.6 mg/g, 16.9 mg/g, and 16.5 mg/g, respecti-
vely. However, in the case of pod shell and seed, only
lablab purpureus and sericea lespedeza showed the highest
pinitol content 52.5 mg/g (for pod shell) and 24.9 mg/g
(for seed), respectively.

Concluding, the sericea lespedeza showed the highest total
pinitol content of whole plant followed by chinese redbud,
chinese pea shrub, bastard indigo and silk tree. Considering
the pinitol content and harvesting yield, sericea lespedeza
can be used as a practical medicinal herb,
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Pinitol(3-O-methyl-D-chiro-inositol)& myo-inositol 2] =
%ol Al o] o)k A| E(chiro-inositol) 2] 3H  Fraof
methyl7]7} £-& 3}gHEo|th(Bates et al., 2000). DCI(D-
chiro-inositol) 9] A|Z Yol Aol Eaglel= oh&a 2t g
Fo] o} FA o)A insulino] EH]E L, —‘:H{El insulin
2 insulin receptor®} 23319} phospholipaseS EAJEHA|A
glycosyl-phosphatidyl-inositol(GP)S 7}<=E3|3it. E3F
myo-inositol 2] A¥7} A ZUjofjA] AJgHd =] D-chiro-inositol
o] MAI =M myo-inositol®} DCIZ} GPI1&} 7l<E3j&E2 3
A E]o] myo-IPG(inosito phosphoglycan)®} DCI~IPG7}
utsoj At} gHEolA DCLIPGE GUiAE £AA71A g
o] ¥ 2AsA Hrt. six|vt DCI7} “}”0111 U
oA} insulin resistance® <13} myo-inositoloj Al DCIZ AY
Aol AR o] F oA o DCLIPG7L AA 4
01 GiAl 710l GAlel vls "HolxA Ho ggzd
o] YgsiA] A wf 2R A DCIE FoistA =™ DCI-IPG
= A 22 s AT 5 AEE oe E”ﬂ*?
7} é Aog FAYE ou|sin &3 d2E% 7150
Al F'tHCheang et al., 2004). °}2]3 DCIE £]Fo)Al «1—01}
317] 943 pinitol-& ARSI} Pinitold ZHA A EA E] ol A
pinitol FEJZ YAIT, Aol Eoj7HH DCI9L 28 A=
A E| o] GjAE AHALSE Al71Al FTH(Bates et al., 2000).
DCIE= 2= o &E& 7HAA7IH, O}qﬁ—i*}oliﬂ‘ﬁ
ol stuel HALEE A H’JOE’H =9 A9
A& F=E 4= ol Al2E & {Ub} A5 T72
ABEAZ DCI7} o] 88 ¢ YU P-"-*“L‘?* Hojggich(Park
et al., 2008). Pinitol> A LG SA R ALg3le] 5SS
ol M2% Gty SxjollA] Ezd A7t gloH, pinitol
< Folstae of St OV‘}B} o] WAslz| grow Qb
T2 FASHATHKu er al, 2007). AT BRAHA Ee



(Park ef al., 2005).

ol# 3t pinitol-2 Zoj o] B4 5|0} 9
S1EY), Lee(2009)0] 2J3}H pinitolo] $t= &
EZ9] Yof|A 21.6mg/ge] Bt pinitol TS E‘}igtq
F449} B7) A pinitolo] AEE AT, FIAES
W8] ofElz HF3t 4= Ql=4] Phaseoleae®)| &351= Phaseolus,
Dolichos, Vigna, Pachyrrhiza -2 A3 2 HFE 0|0 Vicieae

of) &3}= Vicia, Cicer, Pisum 4 %59°] JtHChang, 1976).

SYUEWistaria floribunda)= 7371% o'de] AR} &
AANH Aek 7o) 10 mAES] Gy 9B Biolct
(AL & 7, 2003). SUFE F259 48H 2B A0 9
2 DNA &AAA A0S B7st 43, A ke 24
o] WA F=Ao] 9k EJ_HO*E}(Oh et al., 2008).

OV A Y E(Robinia pseudo-acacia):- En) FH2|dto)
ARl H g wEolm, Lefufetoli= 19009 Zof AR, =
YUY AE £ AR E A7 Yol RYERHT & FH,
2003). OFZRAIUHE, SUHERe] A AIA 7] 9F FRHAI7] A 2

oA gt majolja) 9] obujieAhS ZA43)1S W asparagine
of JFH|7F Rrelotm| Ak} 30% R THE =gkon], FHA
719] welof i 714 phe ofe] 98] ofumAto] BB
02 YelthYu & Kwon, 1995).
B(Pueraria thunbergiana)S A=+ A7) AHSE oA
SHA| Adte dad ZYEEECR Hoe okt olaE
A E4do] thg erEof glom, Rejo 7t Wi, &
7] & thE Relelz shrEo] lal, AYEER o o~
=244 242 g% xM B QHKim et al., 2004). &
5 2 Qo] =z FAFaT7E AT T(Lee et
al., 2004), 2] Hejof A FET G-amylaser= HA9
S 2H o]g/Fs4do] UtYoon et al., 1996).

A 2)(Lespedeza bicolor)= =0] 2~3 mQJ U fECR
W] Aofoll Al A ARTH(I & A, 2003). ARG
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Z A R -2 (dmorpha fruticosa)= S| YA U
ojtf, = Atopo] cfrjof A Apepal f-ejutetoll= AR
Qo] BA oz 1930E T EMQC’*E}(E & A, 2003). &
Auel el el 2EE0 49 1.0g/L 9 s=olA 70%
o] FeF AR/ o] OU— Cyt0kme«1 HlERE e
FZEolA 7HA worow, SARelY] ol S5 2
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tH(Kim et al., 2005a).
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gkl 7| Cercis chinensisy= QAR 7F S=0¢1 U 3
Hojm, & IALRE At & A, 2003). HA Eldr
E% Hajxlo] tyrosinase A TAJo] HilEoe] Sl 3=

2 t7}7} phenolic compound & gjo|rt BFefj 7| L}FE2] 9l
/\i L& 3JE212 phenolic compound& €7} o} flavonol
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Table 1. Korean, English, scientific name of 17 leugmes used in this study.

Growth Name of legumes
habit Korean English Scientific
Tree ALt Silk tree Albizia julibrissin
O}TFA|LFR False acacia Robinia pseudo-acacia
RS Chinese pea shurb Caragana sinica
# Kuzuvine Pueraria thunbergiana
L Japanese wisteria Wistaria floribunda
Shrub Hhel) 7 L Chinese redbud Cercis chinensis
=] Bush clover Lespedeza bicolor
ES G - Lespedeza f}zaximowicziz’
A 8|2 Bastard indigo Amorpha fruticosa
e - Lespedeza bicolor
S Liquorice Glycyrrhiza uralensis
Aol Bird's boot trefoil Lotus corniculatus
=55 Wild cowpea Vigna vexillata
Herb N2 Wild azuki bean Phaseolus nipponensis
371 Radix astragali Astragalus membranaceus
A vl & Lablab purpureus Dolichos lablab
H|4=g] Sericea lepedeza Lespedeza cuneata

Table 2, HPLC conditions for pinitol analysis.

Items

Conditions

Instrument Waters 1525 series HPLC

Detector / Temperature Waters 410 Differential Refractometer /35C
Column / Temperature Waters high performance carbohydrate column (WAT044355, 4.6 mmx250 mm) / 35C

Mobile phase

Flow rate 0.8 ml/min

85% Acetonitrile (Isocratic)

Injection volume 20 ul

o] A& oj&3ty AEE 0.2
et 5 mle& H7hs H,

& ARESHAL, of 7]
Y n4 M Z7|(ULTRASONIC,  A}9] A&
KODO)oJA| 50C & 1A17F 59t 230 & F, 60CollA  FHRPES

24X B AR FZstgck 4S5 YRS 1 ml syringe

50%

£ o0]83}9 pore size 045 (m®] syringe filter 2 o]3}3}o]
24 MEE ANt &3 24458 HPLCE o

3}o4 D-pinitol, D-chiro-inositol® myo-inositol-S B 2|}

wA ) Ao ARE3E HPLC= Waters 1525 series(Waters
Co., US.A)E AME-8}931, ColumnS Waters high performance pinito] &HF
carbo-hydrate column(Waters Co., WAT044355, 4.6 mmx250 EE0 ¢ vy =®
mm, U.S.A)L A3}t Detector= Waters 410 Differential
Refractometer(Waters Co., U.S.AYS AME3}9IT) D-pinitol,

pinitol F-4=2

ny

SHH FHAE 17F0) Holo] o, &
& 3 33 gk & Aol AHEE 2E

oJ| A= D-pinitol Fo] myo-inositol,
A=3| wre okS UERY QT Al
SEE(67.5 mglg), WI4TI(63.7),

D-chiro-inositol 2.t} ¥

£9] Qo] 4 D-pinito]l TS

H o1l 290

D-chiro-inositol} myo- inositol®] E&E2-2 Sigma-Aldrich
AMEEEA T, Aol AMHEE Acetonitriledt 3%}
Z% HPLCE AJ9HE AME-3HGITh HPLCY
Ae ohe = 29 2tk

ng

b

7, 9 Helof o
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Table 3. Pinotol content in pod shell and seed of different legumes.

D-pinitol{mg/;
Name of legumes P ge)

D-chiro-inositol(mg/g} Myo-inositol(mg/g) Total pinitol(mg/g)

Leaf  Stem  Root

Silk tree (Albizia julibrissin) 392 2.0° 8.8%
False acacia {Robinia pseudo-acacia) 345 17 1
Chinese pea shurb (Caragana sinica) 572" 11 130

Kuzuvine (Pueraria thunbergiana) 264 69 246"
Japanese wisteria (Wistaria floribunda) 8.3 9.6% 8.0%
Chinese redbud (Cercis chinensis) 3839 190" 7.9

Bush clover (Lespedeza bicolor) 115 5% 1y.0¢
- (Lespedeza maximowiczii) 3634 48%% 647
Bastard indigo (dmorpha fruticosa) 608" 6.6 68"
- {Lespedeza bicolor) 2520 3. 1.0
Liquorice (Glycyrrhiza uralensis) 39.0° 1349 169
Bird's boot trefoil (Lotus corniculatus) 30.6°  28%  10.1°
Wild cowpea (Vigna vexillata) 67.5°  12% 0.2"
Wild azukibean (Phaseolus nipponensis) 37.9% 0.0 0.2"
Radix astragali (4stragalus membranaceus) 0.0° 34.0° 1.6%
Lablab purpureus (Dolichos lablab) 57%  gs* g
Sericea lepedeza (Lespedeza cuneata) 63.7°  6.0%% 38

Different letters within a column differ significantly (p<0.03).

ZAMRE(60.8) £o19 o0 D-chiro-inositol 2] A-$-= 2t
R2)(2.6), ZERE(2.0), TEH2(1.5), OHAIEH1.5)E A9
sl A9 TSR] o= Aoz yERTE Myo-inositol 2]
A W, 2a, Wl $7150lNE QEo)
S7) o, B F3 ASE QoA ol 4L o
£ AL e QolA A pinitol S-S AR

-

{_

EFH(69.6 mglg), WISE(65.4). FAUA(622), B
(599) o2 th 3t 433t §elaa Aolg war
FaAR £9] F Z7101412] Dopinitol T 7]

(34.0 mg/g), AFAVFE(22.0), B 7|uH19.) 2 % ”‘(16 9)
€9 £90]9it}. D-chiro-inositol < AFHUE7F 0.3 mg/g 4
Rdte ACE Ui ohE 5o A8 &0 ﬂ?‘]
oottt Myo-inositol 2 RFHUE S} ZebzolA zH2F 0.8
mg/gA = TRl AR Yeltoy) thE Fib A& A
= AEHA skt £710lA Z pinitol T E7]7} 34.0
mg/g 22 7HF wgkon, AjsEel E7)oj 4 pinitol2] FHego]
2457 stk
EppAE o] 2] 2 Melo)A{o] pinitol 3FS: H 1 Depinitol
& R A 24.6 mg/g 2 TP W g Bglon,
D-chiro-inositol 2} 3reF-2 2 A3of AMSH Fapal S
F9et4 g Ao Yyt
Gx0] Hajo)A 3.4 mygs FAshal

Myo-inositol &] $HeFe &
Sl Ao ek

Leaf Stem Root Leaf Stem Root Leaf Stem  Root
0.0 03 000 12" 08 0.0° 403" 231° 8™
15 0.0 00°  10* 00* 03" 366 11.7% 13"
1.5 0.0° 000 12% 08 34 599 1.9 165°
0.0° 00 0.0°  20° 005 0.0°  284° 6.9°% 246°
0.0° 0.0 00°  07° 0.0 00 90° 96  g0¥
00* 00 00" 0.0°  00°  00° 383 191 79%
00°  0.0° 000 08* 005 005 119° 65"% 110°
200 00 0.0°  08°  0.0° 000 391" 48%% g4
0.0° 00 0.0° 14 00°  00° 622" 66 58"
260 0.0° 0.0° 07 0.0°  0.0° 285 3.1 12
09 0.0 0.0°  0.0°  0.0°  0.0° 399" 134% 169"
0.6°  0.0° 0.0°  0.0°  00° 005 306%™ 28% 101°
0.0° 0.0 0.0° 21" 00°  00° 696 12%  02°
00°  0.0° 0.0° 13" 005 00°  390% 00° 0.2%
00 00° 0.0° 0.0° 005 005 00° 340° 1.6"%
0.0° 0.0 00° 36 005 005 93" 85 93¢
0.0° 0.0 0.0° L7 005 00° 654" 60%%  3gef
o} thE ABSE HashA P Ao ekith 4H
pinitol §HFe FollA 24.6 mg/go R TP whoH, =
oF Bz o]l e MEIA 02 mggo® TH
okt
FAE %70 42) pinitol Tk

o) 19 % mRe Y
I 49} 2o} #@4 e o8 AR5 pinitol2- F& Carob
(Ceratonia siliqua)®} ER] BHYE 55 AYRZ AMHEstL
ek FhA R F A]FolAl F pinitol TEFO] 52.5 mg/g
o2 7H EA e, dA o2 AH[F T Carob bean
o] #zke Qo] ARSI, D-pinitoli} myo-inositol a2
Aulgol A 7H ek

2210 4] 2] pinitol $EFS R D-pinitol e vl
oA 249 mg/gC & 7FA Wko ] D-chiro-inositol?] ¢

2. 247 oFokth, Myo-inositol-> AH|F-oll4] 3.2 mg/g L.

i 7 ol Yehklth ;‘*Xﬂ plmtolt Bl=2]of| A 24.9 mg/g
o8 FP A vebton, SR, 284 a8a B

o] FAo|M= & pmltol ol gle Aom ARSI
AAHLE pinitol FEE T AHALE 915 A
o Aujslrolle AElE Tt vt 7 AdE Aoz
BeERen of F A% A4 B AR £Ue 59
pinitol $HeFo] =2 = '

3] Hplis thd A 2ECRA By 25§ pinitol A4k
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Table 4. Pinotol content in pod shell and seed of different legumes.

{1}, 20M1

D-pinitol D-chiro-inositol Myo-inositol Total pinitol
Name of legumes {mg/g) (mg/g) (mg/g) (mg/g)
Pod shell  Seed Pod shell  Seed Pod shell  Seed Pod shell Seed

Silk tree (Albizia julibrissin) 5.7° 9.0° 0.0* 0.3° 0.0° 00 570 93¢
False acacia (Robinia pseudo-acacia) 5.4° 6.8° 0.0° 0.0° 0.0° 0.0° 5.4 6.8°
Japanese wisteria (Wistaria flovibunda) 74% 0.0 0.0° 0.0° 0.0° 0.0° 747 0.0
Kuzuvine (Pueraria thunbergiana) 10.8° . 0.0" - 0.0° - 10.8¢ .
Chinese redbud (Cercis chinensis) 20.0° 4.6' 0.0° 0.0° 0.0° 0.0° 20.0° 4.6
Bush clover (Lespedeza bicolor) 2.8 1.28 0.0° 0.0° 0.0° 0.0° 285 12"
- (Lespedeza maximowiczii) 6.8° 0.0¢ 0.0° 0.0" 00°  00° 68" 00
Bastard indigo (Amorpha fruticosa) 008 11.2° 0.0° 0.0° 0.0 1.4° 00" 12.6°
- (Lespedeza bicolor) 924 38 0.0" 0.0" 0.0° 0.0° 9.2% 38"
Wild cowpea (Vigna vexillata) 20% 008 0.0° 0.0° 00°  00° 20 0.0
Wild azuki bean (Phaseolus nipponensis) 0.0°% 1.7 0.0° 0.0° 0.0° 0.0° 0.0" 1.7
Radix astragali (4Astragalus membranaceus) 72 15.1° 0.0 0.0° 0.0° 0.0° 72 151°
Lablab purpureus (Dolichos lablab) 44.2° 0.0°% 0.0" 0.0° 8.3" 3.2° 52.5" 3.2
Sericea lepedeza (Lespedeza cuneata) 11.1°  249° 0.0° 0.0° 34° 0.0° 146° 249"
Different letters within a column differ significantly (p<0.05).
o 714 Agke Ao AzE . B 4264 2268% 9 OE 179} 2% 860l AT

A EH| 59 pinitol FFoll tidt A= TR Bol o ELQJ SATH(www nature.go.kr/kpni/). o] Z5-€]
e ol 2 Bl Mt AL U7} Sl SeeeerQ00)  RUTASE BE 48E YVUYS AR A4 %

2 F U4 D-pinitolg FA|3}e &
™, Garlend et al.(2009)% A& 2] “’“EM]H pinitol ek
AeFsle S Bslgsy 29E By ’%‘Zﬂ%ﬁi %
Balofl= oF 1.9 mg/g?) pinitole] ot 4t Kim et
al (2005¢)-2 115718} A=A 1l AljE oA 2 chiro-inositol 3}
S Bt A3 Carob podof| A oF 40 mg/go & 714 b
o] AL ‘?ﬂﬁofﬂ A2F FHF%(soybean whey)of A
20 mg/g, 39 Bougainvilleao] & $X-0-H3} S8 oF
(20 mg/g)®] chiro-inositolo] 9= Ao = Bl 34tk Jain
et al. 2007y Tamarindus indica Linn. @] ¥iz] 7Ao|x
pinitolo] &} 5} O, Szezecinski et al.(2000)
vetch(Vicia villosa Roth)Q] wj&ilk ]~°:‘0ﬂ D-pinitol 3%
myo-inositol & AZ3FATL Btk A& o)A pinitol
2 FB stress@t #To] ¢l Ao Wy &4 Gl =1,
Sun et al.(1999)-2 Acrostichum aureum-2- GAET A Slof|
A} pinitol & ©f Wo] HAgrhar aklal, Fo] TR kE
HSw Hprh 2 A 2o 290l pinitol S 30-40% T
&3 ghha 8} (Streeter ef al. 2001), white cloverojA =
H|=3t At B aE]gitkMeManus er al. 2000).
T o= AYE 2053 11474 488653 Ajul

L Ho Eyg}oﬂ s

% 134

3 7o) Ay Hsrel Vg shEa uhe A T 9,
Aagrel 4pata ols) SRl A2E Wi A 5
09 FAeln, o]F WXska AR $IsiAL T
5l slstopEo] opd ol At AREA Hel
pinitol& Wo] T3 A ABAE Wil o] g
Ao) vk Aot

X O

-1 =5

Aol Al AAEE QYA g AV Albizia

]ulzbrzsszn)g EEEE FIAE 17F0A IA2] At
Ao Y A= pinitol FFE HEA FER A}
OPM_ uf, ARE QoFety of|et At
L 33k 1774 —rlv} A F7koll pinitol FFolA 79
ZQl o]z} 1w glowm, T F pinitol FrFollA =
Hl#ﬂ(Lespedeza cuneata)7t 7P =2 7S Bk
A EA RO E pinitol TS AHEY Ao
o, E71, nEd, 4, e o2 gkt
2. YollA Wi WS pinitol S HQl HEE Y
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Z, AR, B35 9 R 247 59.9 my/g,
62.2 mg/g, 69.6 mg/g, 65.4 mg/gC 2 °F 60 mg/go]At
S U, £719] H9E 37171 34.0 mg/go 2
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