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Variation of Vitexin and Isovitexin Contents in Mungbean
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Abstract - In this study, the selected 789 lines having agronomic values out of over 2,500 mungbean (Vigna radiata (L.)
Wilczek) germplasms, examined the 27 characters including hypocotyl color and leaf size of 401 lines in 2005 and of 388
lines in 2006, and analyzed the contents of vitexin and isovitexin in these mungbean germplasms. The average contents of
vitexin and isovitexin in mungbean of the 401 lines used in 2005 were 8.71(1.1 ~13.4) and 9.54(0.9 ~ 15.9) mg/g, respectively,
and the correlation coefficiency (Rz) of the contents of vitexin and isovitexin was 0.958. Nine lines including VC3890B were
selected to be the ones containing high vitexin and isovitexin. The average contents of vitexin and isovitexin in mungbean
of the 388 lines used in 2006 were 10.17(2.0 ~15.9) and 10.64(0.2 ~ 17.6) mg/g, respectively, and the correlation coefficiency
(R?) of the contents of vitexin and isovitexin was 0.958. Six lines including VC4096-2B-4-B-2-B were selected to be the ones
containing high vitexin and isovitexin. The contents of vitexin and isovitexin were higher in the mungbean with larger leaves
and longer ripening period out of the main characters.
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.

=570 -7 flavonoid FFEZR vitexinT} isovitexin UH2o] oFEAJo}ol(delphinidin—3—glucoside)©] 3HG-F

£ A5l njghy 5= Busklil(Jeong et al., 1998; thAl(Kim et al., 2008¢) W H}L0] #]3HA10] AOH=1= (T ee
Kim et al., 1998), 32 1958 9] vitexin¥} isovitexin ot al, 2000) 5 AA FHo| AAE EFo| &4 ok
o wRHelE dEetglomKim er al, 2005), vitexin - % Ajsjels SuF 9l 4o B 9 9, f 3
¥} isovitexing 55 FHof|Tk EAYFHHKiIm et al,, 2008b). 2 A5 7+ A (Lee and Lee, 1986; 1987; Lee et al.,
HRAI oA B Ty 979l 6 SR =AW 1986), =% ofA @ ol x5yl EYzaLeo] Azt
95w W6 ) ATRTH vitexin} isovitexin Zjo](Ko, 1982), HolA W% A4 U FujE P
o] Wil(Kim et al,, 2008c), fratout FAETS Al S A} Zujaed 9 M=10] RFLP ¢1¥H(Yang et al., 1999)
& o vitexin} isovitexin o] FOHOE I = e} oby WA P G| B AL Sy L)
© Whgol] gy whE ols AR dFTA Avte §lY met =% o) gl ) AR S| Hudh E4(Kim

et al,, 1981; Um et al,, 1990, Kweon and Ahn, 1993;
Jung et al,, 1991; Lee et al., 1997)1} & FEE9] {7
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71678 A= Akl FF5/d0] o-8ste = Al i
& vjusieh, webd HRolA gl ol 7

FEENY 7 ZARE BEIANA B ATE 2ot

Mz A Y

1996 AHH 2002714 =+ {44 2,5000] #1529
548 ARt 253 71A7F i 1,046A58 Al
w5k, 20050 1T182296(VC3890B) & 58941, 2006
Hof IT154859(VC 4096-2B—4-B-2-B) S 457A52

L SR Vitexin X Isovitexin g HO|

Ao 2 Z-oFA e R ZALR) £A19] vitexin ¥ isovitexin
TS BASG, B B Hehduiasleol
006 6 160l 6010 cm A4
710l =7 270 A = A7gstlet, Al
BlERS 1,000 m” & A2 4 kg 914F 7 kg, 71 6 kg
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3 HE Mol A=F71v] 8L 7|ek e wefo &
atolch SdRE A SV St SN, A8, e
o tha, QA T&7IZL EEA, T, T4, WY
T 6 2T7HA FEEAE 55 A BA2A Y e
A7 (FEX1EH, 2006)0] &dto] 2Rt Ea] 7t 23k
A Fe FAAY F FAol g 2005 401A1F,

2 #8397 200597

oF 245 BA7](C/11/1, Glenmills, USA)E ©]-&3}o]
Bglslo] vitexind} isovitexin AR 2 28351}
AN RS RS EHAIR 3.0 g& 105CoflA 24
2 dstel Az AE PAUSE 7122 SEHRE W7}
SH= AR AR O &2 A3 01, vitexind} isovitexin
e rETEE BT AR ghlste] 4RSS
Vitexin®} isovitexin =2 A& 1.0 gof] 70% ethanol
15 ml F7Fste] 80CollA] 908 ot &8kl 2ol A]
W7 3 syringe filter(13 mm/0.20 um)= o1}3}o]
HPLCZ HA4135}9it} HPLCY= WatersAFe] Alliance 2695
A28 ARSI 7]E} $H271E Table 22} 2, 7}
AlgE 3HHE BAS9 A1 vitexind} isovitexin FEE2

& o83l YREEEHY| Y peak WHE 7|2E

Table 1. Chemical properties of soils from experimental plot in 2005 and 2006

Av. P,Os Ex. Cat. (cmol(+)/kg) CEC
Year H(1:5 OM
pH(1:3) ©D (ngig) K Ca Mg (cmol(+)/kg)
2005 6.3 20 336 0.5 9.1 3.0 13.1
2006 6.7 23 369 0.6 10.5 34 15.4

Table 2. High-performance liquid chromatography (HPLC) conditions for analysis of vitexin and isovitexin

Used equipment

Chromatography used a Waters 2695 Alliance system,
Waters 2996 photodiode array detector, and Empower
software.

Conditions
Mobile phase A(Water:EtOAc=92:8):B(MeOH)=85:15
Flow rate 1.0 ml/min
Detector Photo diode array 254 nm
Column type SYNERGI 4u MAX-RP 80A(Phenomenex)
Column size 250%4.6 mm, 4.6 um
Oven temp. 40C
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A Zo A VC4096—2B—4—-B—2—B, VC3158—2B—1-2B
% vitexinT} isovitexin®] 113G A 6452 AWSHY
t} 2005W AlEAEY vitexin H3E= Fig, 13} ZHo] 6,
1~9.0 mg/g 54%, 9.1~12.0 mg/g 38%, isovitexin &
X=9.1~12.0 mg/g 50%, 6.1~9.0 mg/g 36% <=2

Asskct whdol 2006 A|EAEY vitexin HEE=
9.1~12.0 mg/g 59%, 12.1~15.0 mg/g 18%, 6.1~9.0
mg/g 16%, isovitexin #3¥+= 9.1~12.0 mg/g 51%, 12,
1~15.0 mg/g 29%, 6.1~9.0 mg/g 13% 2 X835}
L}, oleF 22 A= Al o] &H A, B T Al
21 9 71 59 Gkl 7t Ao = Kot}
2 flavonoids 5 7|53 EL njFo g S5 o]
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Table 3. Variation of vitexin and isovitexin contents in 401
mungbean germplasms according to major characteristics in 2005

L SR Vitexin X Isovitexin g HO|

Table 4. Variation of vitexin and isovitexin contents in 388
mungbean germplasms according to major characteristics in 2006

. No.of  Content (mg/g) . No.of  Content (mg/g)

Characteristics . — T Characteristics . . T
strains  Vitexin Isovitexin strains  Vitexin Isovitexin
Erect 22 9.0+40.8 9.8+1.1 Erect 11 9.94+2.8 9.6+3.1
Growth habit ~ Semi-erect 155 84420 92424 Growth habit ~ Semi-erect 150 10.242.5 10.743.0
Spreading 224 89415 9.8£2.0 Spreading 227 102422 10.7£2.7
Hypocotyl Green. 149  9.0+1.7 9.8£2.1 Hypocotyl Green‘ 167 10.74£2.1 11.1£2.5
color Greenish 55 gee17 944211 color Greenish 551 98125 10343.1
purple purple

Sparse 41  89+1.2 9.8+1.6 Sparse 19 9443.1 9.7£3.2
Pubescence I\/I[)oderate 300 8717 9.5+2.1 Pubescence j derate 234 101423 10,5428
density Profuse 60 8818 9.8424 density Profuse 135 104223 110427
Light green 26  8.0+1.7 8.8+2.1 Light green 11 111£1.6 12.0£1.7
Leaf color Green 320  8.7+1.7 9.6+2.1 Leaf color Green 344 10.1£2.3 10.6£2.9
Dark green 46  9.1£1.5 9.9+2.0 Dark green 33 102424 10.5£2.8
Large 97 9.6£1.8 10.6£2.3 Large 190 10.5+2.1 11.1+2.5
Leaf size Moderate 299 84416 92420 Leaf size Moderate 196 99425 10.243.1
Small 5 8.1+09 89+1.3 Small 2 9240.1 9.540.1
Shattering Hard 57  89+17 9.6824 Shattering Hard 73 10.2+24 10.7£2.9
property Semi-hard 344 87+£1.7  9.5£2.1 property Semi-hard 315 102423 10.6£2.9
Straight 145 8.6+1.7 9.5+2.1 Straight 138 102422 10.9+2.7
Pod curvature  Moderate 195 8.8+1.7 9.7£22 Pod curvature  Moderate 187 10.3+2.4 10.6£3.0
Incurve 61 87+£14 92+1.9 Incurve 63 99£24 10.3829
Pod color Pale yellow 5 81423 82+3.1 Pod color Pale yellow 18  9.9+1.6 10.5+2.3
at maturity Brown 7 88409 99+14 at maturity Brown 3 91403 9.9+09
Black 389 87417  9.6+2.1 Black 367 102424 10.7£2.9
Luster on Dull 213 87417 94422 Luster on Dull 244 10124 10.6+2.9
seed coat Shiny 188 87+1.4 9.7+1.8 seed coat Shiny 144 10.3+23 10.7+2.8
Yellow 15 79418 8.6+2.2 Yellow 6 10.9+0.7 11.6+1.3
Seed coat color Green 382 87417  9.6+2.1 Seed coat color Green 379 10.1£24 10.6£2.9
Brown 2 10440.1 11.5+0.3 Brown 2 11.9+0.0 12.540.1
Others 2 94413 11.2+1.5 Others 1 11.6 11.9
Grain filling ~15 124 8.5+1.3 9.2+1.8 Grain filling ~15 168  99+2.6 10.2+3.2
. 16~20 221 83+1.8 9.1+23 . 16~20 164 10.0£2.0 10.442.5
period (days) ;s 56 99417 111422 period (days) 5} _ s 56 114225 12,0429
21~30 49  8.0+1.8 8.8+2.2 21~30 26 9.6+£2.3 10.0£3.0
31~40 104 8.7+1.7 9.7+2.2 31~40 115 102423 11.0£2.9
Thousand 41~50 124  89+1.5 9.7£2.0 Thousand seed 41~50 122 10.1+£2.2 10.5+2.8
seed weight (g) 51~60 72 9.0+£1.8 9.9+2.3 weight (g) 51~60 81 10.3£2.6 10.5£3.0
61~70 38 87+13 9.3%16 61~70 38 10.3£2.0 10.8+2.5
71~80 14  82+1.0 8.6£1.5 71~80 6 10.6£2.3 114422

&, A, A H 2= 5o Aplehd 2] whet kg ol
7} 2 AoE d#A th(Hoeck et al, 2000; Kitamura
et al,, 1991), 3FH 2005, 2006 X5 vitexin®} isovitexin
w2 G AWHAE UehllthFig. 2). webA R
RS dder 7164 AdE Adstas & g

vitexin©|t} isovitexin & 3t 7}x] AETF Agslojx 7}
=3t Ao g motE )
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Table 5. Major characteristics of selected germplasms in 2005

Growth Hypocotyl Pubescence Leaf Leaf Shattering
ITNo. Resource name habit color density color size property
182296 VC 3890B Spreading Green Moderate Green Large Hard
182184 PAGASA7 Semi-erect Green Moderate Green Large Semi-hard
154076 VC3718A Semi-erect Green Profuse Green Moderate Semi-hard
163157 VC 4437 Semi-erect Green Moderate Green Large Hard
163164 VC 4304 Semi-erect Greenish purple Profuse Green Large Hard
105291 ChunSeong Spreading Green Moderate Green Large Semi-hard
907886 - Semi-erect Green Moderate Green Large Semi-hard
175977 SeokPo 5 Semi-erect Greenish purple Moderate Green Large Semi-hard
154089 V 3476 Semi-erect Green Moderate Green Large Semi-hard
. Damage by disease(0~9)
Pod color Lusteron  Seed coat Lodging 2
ITNo. Resource name Pod curvature at maturity  seed coat color (0~9) Phomopsw Poyvdery MMV
blight mildew
182296 VC 3890B Moderate Black Shiny Green 3 1 0 7
182184 PAGASA7 Moderate Black Shiny Green 0 0 0 5
154076 VC3718A Straight Black Shiny Green 5 3 0 3
163157 VC 4437 Incurve Black Dull Green 3 0 0 3
163164 VC 4304 Incurve Black Dull Green 1 3 0 3
105291 ChunSeong Moderate Black Dull Green 7 3 0 3
907886 - Moderate Black Shiny Green 1 0 0 1
175977 SeokPo 5 Straight Black Dull Green 7 7 0 5
154089 V 3476 Moderate Black Shiny Green 1 3 0 5
ITNo.  Resource name Stem Pod no. Grainno. Podlength 1,000 grain Vitexin Isovitexin
) length(cm)  per plant per pod (cm) weigh(g) (mg/g) (mg/g)
182296 VC 3890B 68 320 12.3 9.5 58 133 15.7
182184 PAGASA7 89 21.7 13.7 9.0 49 13.4 14.7
154076 VC3718A 69 13.0 11.7 8.7 47 12.9 14.3
163157 VC 4437 85 20.6 124 8.8 59 12.9 14.2
163164 VC 4304 75 16.6 12.8 9.2 53 12.6 14.1
105291 ChunSeong 109 38.0 12.0 10.4 52 12.7 15.2
907886 - 96 20.2 13.2 12.7 60 12.6 15.9
175977 SeokPo 5 80 18.0 113 9.6 43 12.2 14.1
154089 V 3476 76 16.3 9.0 9.1 42 12.0 14.4
2, @ W S s 342 AN, F9 EAae 10,7 mg/g, isovitexin B+t TFE Z17F 9.7, 9.8, 11.6
T, T2 =Y, 557102 209 o, AT 31~ mg/gR S57IZ0] A4 vitexind} isovitexin 9O
50 gQl Algol Bkt ol FAEAT FAHY vitexin, WRkTE 200540 At a7)sA Ak FEEA
isovitexin H3Z}0] HAl= FHO A7), 5717+ A9 2 Table 52} Zo] 1T182296(VC 389013) Yo 31 &
gt e AN QR BFel il 49 27171, ol st Arid ez Aol AaL A o F7t 3270
%, 2o WE 2005, 20069 vitexin B FFES 42 B B By ohje FiYF) 5He B AT o
10,0, 9.2, 8.8 mg/g, isovitexin W TS 2171 10,8, OUf ASEA 0] YR T ErI uo|ej Ao okt T
9.7, 9.2 mg/g® go] E4-Z vitexini} isovitexin T AL 71X it} 183l 1IT105291(ChunSeong)2 49|
o] kth T&U7E15¢Y oW, 16~20%, 21~25%9 33 7NA & BTt 387 R AR Sl 7 gont
W2 2005, 20064 vitexin B FHES 27 9.2, 9.2, AREAol GEAolL HHo] YA Qo] Eof of

-132-



Table 6. Major characteristics of selected germplasms in 2006

L SR Vitexin X Isovitexin g HO|

IT No. Resource name Growth Hypocotyl Pubesc'ence Leaf L'eaf Shattering
habit color density color size property

154859 VC 4096-2B-4-B-2-B  Semi-erect Green Moderate Green Moderate Semi-hard
154861 VC4109-2B-3-B-2-B Semi-erect Green Profuse Green Moderate Semi-hard
182269  Kyeonggijaerae 5 Semi-erect Greenish purple  Moderate Green Large Semi-hard
145288 VC3185-2B-1-2B Semi-erect Green Moderate Green Moderate Hard
182252  VC3301A(IMN7) Spreading Green Moderate Green Moderate Semi-hard
182229 VC 1160B Spreading  Greenish purple  Moderate Green Large Hard
T No Resource name Pod curvature Pod color Lusteron Seedcoat Lodging Plll) amagé b};dlszase(o =9

) at maturity  seed coat color 0~9) OMOpsIs FOWCETY \ vy

blight  mildew

154859 VC 4096-2B-4-B-2-B Moderate Black Shiny Green 5 0 0 3
154861 VC 4109-2B-3-B-2-B Moderate Black Dull Green 9 0 0 1
182269  Kyeonggijaerae 5 Straight Black Dull Green 3 0 0 5
145288 VC3185-2B-1-2B Straight Black Shiny Green 5 0 0 3
182252  VC 3301A(1IMN7) Moderate Black Dull Green 3 1 0 0
182229 VC 1160B Straight Black Dull Green 1 1 0 9
ITNo Resource name Stem Podno. per  Grain no. Pod 1,000 grain Vitexin Isovitexin

) length(cm) plant perpod length(cm) weight (g) (mg/g) (mg/g)
154859 VC 4096-2B-4-B-2-B 48 36.5 10.8 11.0 51 15.8 17.6
154861 VC 4109-2B-3-B-2-B 64 26.6 11.6 8.4 36 15.8 16.3
182269  Kyeonggijaerae 5 37 28.2 12.0 73 36 15.1 15.4
145288 VC 3185-2B-1-2B 20 23.0 7.6 5.7 40 14.6 17.1
182252  VC3301A(1IMN7) 54 32.6 11.6 8.9 51 14.1 15.0
182229 VC 1160B 65 22.6 11.2 8.9 60 14.1 14.2
o e ZHAAL Qlek ERE ANA G daE 2070 o]l N QR
IT182184(PAGASAT), 1T163157(VC 4437), 1T907886
o oheh Zeh AAIE FUs AESHA HEAE 25000 HF GAHAY FolA GEetA shAE AR
2 S olg Ao dE et 2006d0] A 7)1 789A15-E AlakaL, 2005\ 2006\l 242t 401, 388
4 $7A90] FHEAL Table 67 2o] ITIA859(VC  AFS O WA, o 27] 5 217k JASHES %
4096-2B-4-B-2-B)+= AS54d0] whA g3 olal ThA| AFEIL FA19] vitexind} isovitexin TS HAISFAITE
o G2 365702 AMALY FolA] 4 BOL BEe] 20051 Algo o}l 4014RES] H vitexini} isovitexin

oFslal, 1T182252(VC 3301A(IMN7)= A & d47}
32.671= gou AagAo] g=44

al = S
oh 2o e A ES AU RS FrboR
S 8 BET S 9 AOE Mot

S Z17F 8.7(1.1~13.4), 9.5(0.9~15.9) mg/go]iL,
vitexin} isovitexin Q] AFTA(R2)+= 0.958%1C
H, VC3890B % vitexini} isovitexin 1. 3§ A 974
o= ALl 2006 Al9lof o|8-¥ 3887152 Bt
vitexin®} isovitexin S 227+ 10,2(2.0~15.9), 10.6
(0.6~17.6) mg/g®|al, vitexin¥} isovitexin 3}FO] Af
A ([R2)= 0,958%101, VC 4096—2B—4-B—2-B 5
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