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Abstract

An investigation was carried out to study the effects of extraction, heat treatment, and storage temperature on func-
tional ingredients of onion. Extracts of onion paste and freeze dried onion were prepared by treatments with several
solvents including hot water, methanol, and ethanol, and then contents of functional ingredients such as total phenol,
flavonoid, quercetin, and thiosulfinate were determined. The highest levels of functional ingredients were observed
in samples extracted using water at 100°C or ethanol. The skin extract contained 60-fold more quercetin than onion
paste extract, whereas no thiosulfinate was detected in onion skin extract. Heat treatment of onion extracts at 60,
80, 105, and 121°C did not effect on the levels of all functional ingredients tested. During four-week storage, the
levels of total phenol, flavonoid, and quercetin were not significantly changed regardless of storage temperature.
However, the total thiosulfinate was rapidly reduced as the storage temperature increased.

key words: onion, flavonoid, quercetin, extraction, storage

o2 urejx] A1
2Jo] Z7}+= 3L U TK(Griffiths et al., 2002; Jakubowski, 2003).

NP AL 7154 HFOEAY B

M =

F3HAllium cepa L= Tl &3l thdA A E=Z

A AAE LA AL S2] s S AU °;1°1
A3, vk 53 teo] A AAF R Bl o] 85 =

zn) A& F9 dhto]thKim & Chun, 2001). 3 o)
—‘T‘—Ei TGl e A AR NEH HE,

, e, A, =ZXE SO de] AHEUtHPark et al.,
1991- Sheo et al., 1993). 2] Ao oJatH Fufol=
71674 o2 g4t 485 UEhl= flavonoidAl &2
I oekst g S 2te FeljtEe] FhE de A

AT

Corresponding author: Hoon Park, Department of Food science, Sun-
moon University, Kalsan-ri, Tangjeong-myeon, Asan-si, Chungnam
336-708, Korea

Tel: +82-41-530-2262; Fax: +82-41-530-2917

E-mail: hpark@sunmoon.ac.kr

Received February 11, 2009; revised March 13, 2009; accepted March
19, 2009

92

ute] flavonoid A% Foll= quercetin, kaempferol,
rutin?} 72 flavonoiddl EZ o] 5o o, E3] 7t
gl JASA =AM 2e] AbslA &3 A ] AE
ol 9 eS = quercetin® A flavonoid2] 80%
oo R thE ofxjut e Hste] wlg- A FHE o
21 THHertog et al., 1993; Lanzotti, 2006). 3ol EA]351=
o]# & quercetin A EZ 3} allyl disulfide, diallyl sulfide,
S-methylcystein-sulphoxide®} 722 33}t &-2 §H4ts}, &
F¥9t A A FYHE A5 427
WhE oA, BEE B Sol A 4@ Ao W
AE T ITH(Park et al., 1991; Sheo et al., 1993; Babu &
Srinivasan, 1999; Chen et al., 2000; Griffiths et al., 2002;
Benkebia, 2004; de Pascual-Teresa et al., 2004; EI-
Demerdash et al., 2005; Kim et al., 2006)



o] iz FHA A -

Sle] Fob AAFES 19909 o] F FES] STt FA
of hom 20059 A= Y2 1,023,0002.2 vhs A
abeko] of 2wl =S AAIStAL vk 2y duke R
o] oF 90%E A7 T T B FA7E Bel Lo
e 5 Aol vl EojAm, a2 Bl fjzo] o 4
F7/HAE ddske 497 Bol EAFTHChung, 1982;
Lee et al, 1984; Kim et al, 1986). =5 A @2z} 2
B4l mb 7H Wge] vig AR sdom it
8l Fobd A 7P EES WAs] flste] A B &
vt o] 2 A 40& s ot Fokel AR e
P 1 e Ax, SAE, ALAH, WA
A2, & FE9 4 Az, Li Sl 293 5o W¥e

A7 Qo) nlsst ]Iﬂ_é}c% TEI7F wEe Ao

F

—_ =

o AA7 AYE e FE —g— Ag sl WEY
W A& R %s} )

%U}b v GEAe] B4 Pgi 5-74 Ateld o
25 /‘g”ﬂ‘ﬂ A&310l] A= AT} =8 o] B2 A7)
ZE3sl=dl, dFNto] 7HE80 2 AH[EI 90% ©1
}17_‘%’4 glo] AAZ Av=E Y wEhA YukE
o] &3k Thekst 7ha A E L] e Fuke] HALte E 2l
NAZEL W5, s F oz oge} Bk
B EE Fsked 2A 719 Aol
B AT PHE o8P RS RE LS 7
ZARE AFs] fste Fute] FEE2A 2 FEA9
AgzAS dElst 7leAd AES BE4sdon, og
tEo] & ¢ AdAE T AR 2x9 77 g 7]
T4 AR sl

H rsL' e rlo é

Ll
N
S~
£
e
v

Mtz W o AlRe| X
499 A8 s e AN YA 5 o
szrhsel Fslel 20Cs] Agael Aol

oLl

1 A1
s}, dule] ARG A A T YulE A Agsla
AF/Z sk vhste] AFae Xﬂié gt} HoA R
o) 7% vhE Yukg BANRN(QAY, W5, 370, @

$)9] shelldl] ¥ 2% -50°C, 42 10 mTorre] =4
OS2 QA7 54 7Axste] Azsidnh. S AL A,
A 2 G s AR €3S F B2 Es)
o] 35-100 meshol] &3l £4-8 AR AHE-3FA T

zZF AN E 9 1091572] 50, 80, 100°C €5 2 60%2
ethanol S+ methanol §7E 718l 12417F FE319 S
H, dAEgl o8 FEHoriE 284 =2 A7
Sl ¥ rotary vacuum evaporator(EYELA, Tokyo, Japan)Z

HFEEsATh 53 A5 Ade 60°CeE 80°Co A

X

A W 7)5ddE B 93

308, 105°Ce} 121°ColA 152 B¢t Falsignh. A+ A
gt FE2NL2 100 mLe] H+¥ screw-capped glass bottle
o] 80 mLA HF3 T "WHFlo] 4oCce) 25°Co] AAES
=3

= phenol &2F

Z phenol &%2 Folin-DenisH ol w2} v]4 A s}t
(Gutfinger, 1981). =, 4434 3Ag FZH 1 mLol
Folin-Ciocalteu ] ©F(Sigma, St, Louis, MO, USA)3} 10%
Na,CO, €945 ZF 1 mLY AH=E 7}8lal F83] nRkgk
o2 A2 1A+ FXF T spectrophotometer
(Biochrom, Cambridge, UK)E ©]-83}%] 700 nmolA &3

=5 S43HY. A2 EEE gillic aicdE FEEE A

sl A= ATHAHFTFAHOZRE AR FZE2 F phenol
shaks &St
Z flavonoid E&f2F
7} =259 & flavonoid TS aluminum chloride™ ol
2} B]A A =s thMoreno et al., 2000). =, LA 3H)

n}

343 FEd 0.5mLol 95% °lE-2 1.5mL, 10%(wW/v)
aluminum chloride hexahydrate(AICl;) 0.1 mL, 1M pota-
ssium acetate(CH,COOK) 0.1 mL % %%——’F 28mLE =}
B2 7hste] Fts] wRkek tha A-ollA 307 WA
5 415 nmol| A spectrophotometer(B1ochr0m)i SEA=E
A 3FATE Quercetins 3t 0-100 pg/mLe]
= WA dojzl FEHFFACZTE AR FE5=

% flavonoid $H-8 2F&315 T

=
TEEdE

me4

th|osulf|nat B

% thiosulfinate $F3F2 Han et al.(1995)2] ol w2}
UPEJ% 7ol FAAUTE =, 2mM cystein®] FF-E
50 mM N-(2-hydroxyethyl)piperazine-N'-(2-ethane  sulfonic
acid(HEPES, pH 7.5, Sigma) £9] 05mLel F&9
0.lmLE 7}3t3, 44mLe 50 mM HEPES £dlo2 %
Hhg-golo] RuE smLE 2A3 T 27°ColA 1087

oy

Table 1. Analytical conditions for quercetin by HPLC

Conditions
Instrument Waters associates HPLC system
Column Nova-Pak C,; column
Detector UV-Vis detector
Wave length 375 nm
Mobile phase A: 0.1% formic acid B:100% Methanol
Gradient l3igear' gradient of 0~100% of methanol over
min
Flow rate 1.0 ml/min
Injection volume 10 ul
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Table 2. Contents of functional ingredients extracted from onion paste using different solutions

Extraction Total pl}enol Total ﬂazvonoid Quercetin Thiosulfinate
(mg GAE'/100g) (mg QE*/100 g) (mg/100 g) (mmole/100 g)
50°C water 93£11 3.140.1 2.5+0.3 5.3£0.2
80°C water 1077 6.9+1.1 5.6+0.9 5.740.5
100°C water 12949 11.0£0.9 9.710.6 5.510.4
Ethanol 126+13 10.31£0.8 9.4+0.2 6.0+0.1
Methanol 11349 9.840.7 8.610.7 5.940.3

Each value is represented as means * standard deviation. Data are the means of three determinations. The unit of content is mg or mmole per 100 g of

fresh edible part.
'GAE indicates gallic acid equivalent.
’QE indicates quercetin equivalent.

Table 3. Contents of functional ingredients extracted from onion powder using different solutions

Extraction Total pl}lenol Total ﬂa;vonoid Quercetin Thiosulfinate
(mg GAE'/100 g) (mg QE*/100 g) (mg/100 g) (mmole/100 g)
50°C water 89+4 2.310.1 1.9£0.1 3.540.1
80°C water 9019 6.5£0.6 5.7+0.7 3.610
100°C water 11243 12.6+1.8 10.4£1.3 3.7£0.2
Ethanol 11117 14.810.7 12.5+0.8 3.4+0.5
Methanol 10849 14.0+0.7 11.7£0.4 3.6£0.3

Each value is represented as means * standard deviation. Data are the means of three determinations. The unit of content is mg or mmole per 100 g of

fresh edible part.
'GAE indicates gallic acid equivalent.
“QE indicates quercetin equivalent.
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Table 4. Comparison of functional ingredients according to different sections in onion

Samples Total pl}lenol Total ﬂz;vonoid Quercetin Thiosulfinate
(mg GAE'/100 g) (mg QE*/100 g) (mg/100 g) (mmole/100 g)
Edible part(100°C water) 13148 11.5£1.0 9.3+0.7 5.940.4
Skin(100°C water) 3152456 725+15 585+ 21 -
Skin(ethanol) 3024£73 733£32 592+18 -

Each value is represented as means * standard deviation. Data are the means of three determinations. The unit of content is mg or mmole per 100 g of
fresh edible part or skin.

'GAE indicates gallic acid equivalent.

2QE indicates quercetin equivalent.

Table 5. Effect of sterilization on hot water extracts of onion paste

Temperature, time Total plllenol Total ﬂ%vonoid Quercetin Thiosulfinate
(mg GAE'/100 g) (mg QE*/100 g) (mg/100 g) (mmole/100 g)
control 13844 11.3£0.5 9.240.9 5.610.4
60°C, 30 min 1402 11.8+0.4 9.8+0.6 5.7+0.2
80°C, 30 min 814043 11.6£1.1 10.1£1.2 5.7£0.5
105°C, 15 min 14243 12.2+0.6 9.4+0.8 5.810.4
121, 15 min 1417 12.0£0.9 10.7£0.5 5.5¢0.2

Each value is represented as means * standard deviation. Data are the means of three determinations. The unit of content is mg or mmole per 100 g of

fresh edible part.
'GAE indicates gallic acid equivalent.
’QE indicates quercetin equivalent.

Table 6. Effect of sterilization on ethanol extracts of onion paste

Temperature, time Total pl}lenol Total ﬂa;vonoid Quercetin Thiosulfinate
(mg GAE'/100 g) (mg QE*/100 g) (mg/100 g) (mmole/100 g)
control 13544 10.6%1.1 9.540.6 5.240.1
60°C, 30 min 12949 10.0£0.4 9.3+0.7 5.1£0.5
80°C, 30 min 13443 11.7£1.0 10.0£0.8 5.0+0.3
105°C, 15 min 138+2 10.0£1.3 9.6x1.1 4.9+0.8
121°C, 15 min 13045 11.1£0.9 10.2+0.9 5.4+0.3

Each value is represented as means * standard deviation. Data are the means of three determinations. The unit of content is mg or mmole per 100 g of

fresh edible part.
'GAE indicates gallic acid equivalent.
“QE indicates quercetin equivalent.
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Fig. 1. Contents of: (a) phenol, (b) flavonoid, (c¢) quercetin and (d) thiosulfinate during storage at 4°C. Each bar represents
means + standard deviation of three measurements. GAE and QE indicate gallic acid and quercetin equivalents, respectively.
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means + standard deviation of three measurements. GAE and QE indicate gallic acid and quercetin equivalents, respectively.
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