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ABSTRACT Flavonols as a major kind of plant secondary
metabolites are known for health-promoting compounds in
onions (Allium cepa L.). The objectives of this study are
to determine profiles of flavonol glycosides in different 75
onion accessions. A total of five flavonols (quercetin 3,4'-
diglucoside, Q34'diG; quercetin 3-glucoside, Q3G; quercetin
4'-glucoside, Q4'G; isorhamnetin 4'-glucoside, 14'G; quercetin,
Q) were identified from onion accessions. In positive ion
mode using LC-ESI-MS, individual flavonols were confirmed
from one and two glycosylation binding with aglycone such
as quercetin and isorhamnetin. Total flavonol contents were
distributed in white onion (range of 0.18-6.47 mg/g DW) and
purple onion accessions (range of 2.39-6.47 mg/g), respectively.
The mean of flavonol contents in purple onion (4.41 mg/g)
showed 1.4-fold higher than white onion (3.23 mg/g). The
Q34'diG and Q4'G were considered as the major compounds
of flavonol glycosides in onion accessions.
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QFTb(Allium cepa L)= &A19] dta} & = HEE A
AFoR go| 2HET S Bk ohjet 71540l &S
Aoz asfo] A AANAM A =il et A= AR
T w IS A AT} Bl HALR S A 710 AR 2 A] o]
L3ko 2 A AHA|AQl 2 QXE =718kl 9JthJeon et al., 2012;
Mogren et al., 2007).
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Xiao et al., 2002). £3] a9 flavonol-2 quercetin /=g
A=A, quercetin 3,4'-O-diglucoside (Q34'diG) ¥ quercetin
4'-O-glucoside (Q4'G)7} 8 AHEOo=E HIE glom,
isorhamnetin glucosides, kaempferol glucosides”} 0|=F SH-&-
Eo] 9l Ao g UdwA] QIciBonaccorsi ef al., 2005; Bonaccorsi
et al., 2008; Park & Lee 1996).

Quercetine flavonoid 7o) &3l A& o|AIAMKIER
T, A4 5 ohekst Ao $-6-Eo] Qltk oFsk Ul quercetin
A 7RI AAA R A5 F7FskH(Gennaro et
al., 2002; Skerget et al., 2009), ©]2|3t quercetine Z}-5-7]
Sfel 27184 Wk ofujeh ABBAT, ok o, B
AL 5 AR|BAS Leblieka 13150} 9Iek(Clifion 2004
Yoshida 1990; Hwang et al., 2003; Chung et al., 2011). &

el =2 rEo] Sl rutinErhE &
2 AEjgde Yepdttal B 18k ch(Manach et al., 1997).
U A= it U] quercetin®] &AJo] & X HA] quercetin
o o7l i 4 A FExA& ZaL 9o, Akt
W aek 5 4% ARA AT 5 choke e WS
o]
_('?’_

3] quercetin

Qlth(Fossen et al., 1998). &L} =& Fut

A 3 mass spectrometry 7|42 ©]-&, flavonol
WA 444 B4t o]&9 e B7ksko] vlawgt o
T oA AE oz He ol

TCorresponding author: (Phone) +82-31-299-0520 (E-mail) jungbkim@korea.kr
(Phone) +82-42-821-5725 (E-mail) jwcho@cnu.ac.kr

<Received 4 June, 2014; Accepted 21 July, 2014>

385



386 OHEIX|(KOREAN J. CROP SCI.), 59(3), 2014

wheba] £ Ao A chRet ut $71A- 2 flavonol
o] 24 9 e B4

ENR I
FEATH FY AL
AR TSN 627, A
ARE AES] 93 BE
7= g7 Busksigc

]

e
oft MI =
m ol

o2
Y

FH7
134)
474l

r-\o

[o
OB
N 20 o

o 0T

ot s
1B
2o Jo

4o 1=
(o 1

AleF o 7171

Acetonitrile, methanol (MeOH) % water+= Fisher Scientific
(HPLC grade) (Fair Lawn, NJ, USA)E AR5} 21, formic
acid®= Junsei Chemical Co., Ltd. (Kyoto, Japan)E A5}
Aok A 1y Fol| Wst= 4ksks A5 Sl tert-
butylhydroquinone (TBHQ) (Sigma Aldrich; St. Louis, MO,
USA)E AME-519.01, quercetin 552 Extrasynthése (Genay,
France)& AME-SISTE A4 2 A2 93l 2998 photodiode
array detector (PDA)7} %2+ Alliance 2695 HPLC system
(Waters Co., Milford, MA, USA) % Mircomass ZQ MS
(Waters Co., Milford, MA, USA)E Al&3I%Th

Flavonol £&

AZELAIR 0.1 g& 15 mL cornical tubeo]] Fo} tert-
butylhydroquinone (TBHQ, 1 g/2 L)7} 7% F=8uj
[methanol:formic acid:water=50:5:45(v/v/v)] 5 mLS 4%}
t}. 283] 2F5E3(vortex)d}o] 20571 Z-23}=Z(sonication)
3 thS YA1EE](3500 rpm, 4°C, 10 min)3tATh AFZoS
#3}e] 0.45 pm PTFE hydrophilic syringe filter= o3}k
% HPLC 248 ZAY vialo| ESIth A7) 2082 23]
o yhsto] olz} Helg A AT Alatolth

HPLC % LC-MS Z=A{dHH

B4 AL Phenomenex Luna 5 p C18 100A (250 x 4.6
mm, i.d., 5 um) (Phenomenex, Torrance, CA, USA)E A}
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IS 20 pL, HEE-L 210-600 nm (T E2HE 360 nm)
2 59 o]l sAd e 2= A (0.3% formic acid)2} -§-uf
B (acetonitrile)E AME-stE 1L, 52 1.0 mL/minZ 3}%Th.
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foto] Ao 2 A mg/g dry weight, DW)3}$Tt Flavonol
A S E457] I3t MS £4 272 cone voltage 30 V,
source temperature 120°C, desolvation temperature 500C,
Ny 712 1020 L/holglon, BEx=F 24 H= m/z 200-1200
= 4Asiet.
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Table 1. Mass spectrometric data of flavonol glycosides identified
from onion accessions.

Peak . . Fragment
Chemical names MW Ionization . &
no. ions (m/z)
uercetin
1 ,Q . 626 [M+Na]  649/465/303
3,4'-diglucoside
2 Quercetin 3-glucoside 464 [M+Na]"  487/303
3 Quercetin 4'-glucoside 464 [M+H]" 465/303
4  TIsorhamnetin 4'-glucoside 479 [M+Na]®™  501/317
5 Quercetin 302 [M+H] 303
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Fig. 1. HPLC chromatograms of flavonols in onion accessions.
a) white onion, b) purple onion.
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Cl SHE FEfQl aglycone®] WA= A Fhrbal deA
QltH(Yoshida 1990; Erlund et al., 2000). watA A} 9l
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Fig. 2. Mass spectra of flavonol glycosides isolated from onion accessions. a) quercetin 3,4'-diglucoside, b) quercetin 3-glucoside,
¢) quercetin 4'-glucoside, d) isorhamnetin 4'-glucoside, e) quercetin.
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& m/z 3039 glucose = 7I7F AEo| e 25 AL
o, of7lof 2F Na ofol2o0] €019 FHi(m/z 649)=
HEHUE E3] Q34'diG+= parent ionof| A §t 7H9] glucose
7} oA JERd fragment ion¢l m/z 4655 2+l 9lo] Chung
et al. (2011)2] AT Ao} AASH AS Tl 2 9]
th E3t [4'G:E aglycone?l isorhamnetin (m/z 317)°] t 7|
9] glucose % Na oFo]-20] £ofle Fel(mz S0 &
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Fig. 3. Distribution of total flavonol contents in onion accessions.

mg/e (B 3.23 mgp) @ eRkow, 214 ofn} $479lo)
% flavonol & W9 2.39-6.47 mg/g (B 4.41 mg/g)
2 S opmbnt of Lav] &7 Uehdeh 214 ouh 44
2+ U flavonol HJEA| s Q34'diG (H+F 1.49 mg/g)
> Q4G (1.30) > I4G (0.30) 208 Ureptom, 2pA ok}
FAA W flavonol HREA| 9HF2 Q4'G (Bt 1.89 mglg)
> Q34diG (1.87) > 4G (0.37) o2 Uehgth E3
Q3G U Q4G FHake AP sl 81 ofapict 77t
oF 134}, 1.58) =7 LFEPdtHTable 2). Caridi ef al. (2007)
o ot 6550 quercetin H|FAS LA Ak, 125
718 Q34'diG9] &= HY+= 1.53-4.04 mg/g, Q4'GY T+
Hel= 0.58-2.86 mg/gE 2 A Ao} w|et S U
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Beesk et al. (2010)9] 79, oFu} 715 9]o) = flavonol H]
A Q34'diG H Q4'Go| F8 RO ZA FRFE AL H]
S5} QPRSI Q34diGO] F8 ABoleha sk i,
HHZR-9]oll A= quercetin®] aglycone FEj7} 8 420l
A HASHIH 2 Ao A= A flavonol A &
A AL Aol bt AAE AHEsA7) dRe] RE §
o)A Q3G % Q4G el B4 dEH ow
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5Z9] flavonol HJGA|(Q34'diG, Q3G, Q4'G, I4'G, Q)& &
2] - =431} oful W) £A)3k= flavonol HjEA|= aglycone
@l quercetin & isorhamnetin®f s}t} = F 719 glucose
7t A Pz A2H9ch % flavonol T WOl 3
A oFu}7} 0.18-6.47 mg/g, AHM Fut7} 2.39-6.47 mg/g ©]
o, A} oyl Hat 4.41 me/g 2 S uk(3.23 my/g)

Table 2. Flavonol composition and contents (mg/g DW) in white and purple onion accessions.

Colored types Q34'diG Q3G Q4'G 14'G Q Total

White onion Range 0.24-3.06 0.09-0.17 0.09-2.93 0.09-0.65 0.09-0.19 0.18-6.47
(62 accessions) Mean 1.49+0.58 0.12+0.02 1.30+0.65 0.30+0.13 0.11+0.02 3.23+1.44
Purple onion Range 0.95-3.20 0.11-0.25 0.97-2.92 0.20-0.62 0.10-0.25 2.39-6.47
(13 accessions) Mean 1.87+0.60 0.15+0.05 1.89+0.53 0.37+0.11 0.14+0.05 4.41+£1.15

Q34'diG, quercetin 3,4'-diglucoside; Q3G, quercetin 3-glucoside; Q4'G, quercetin 4'-glucoside; 14'G, isorhamnetin 4'-glucoside;

Q, quercetin.
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