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Chemical Component of Red Onion (Allium cepa L.)
according to Cultivars and Growing Areas

Jin Seong Moon', Hee Dae Kim, In Jong Ha, Sun Young Lee, Jong Tae Lee, and Sang Dae Lee

Onion Research Institute, Gyeongsangnam-do Agricultural Research & Extention Services, Changnyeong 635-821, Korea

Abstract. The objective of this study was to improve the breeding efficiency and consumption of red onion
by analysis of chemical components. The red cultivar S&P5294 (52.9 mg-g" F.W.) resulted in the highest
sugar content, and sweetness whereas ‘Redprime’ had the lowest. For the pyruvic acid content the cultivar
‘Redsun’ showed the highest value, followed by ‘Sunpower’ (yellow onion) and S&P7270. Breeding lines
had higher sugar content and sweetness than ‘Redprime’ and ‘Sunpower’, while they had less pyruvic acid
value than ‘Redsun’ and ‘Sunpower’. The the same trend was verified for the total phenol and total flavonoid,
of which breeding lines were found to have more content than ‘Redprime’ or ‘Sunpower’. Three major flavonoids,
rutin (quercetin glycoside), myricetin, and quercetin, were identified and quantified whereas kaempferol was
not detected in all cultivars. Rutin was the major flavonoid present in all cultivars (136.9 to 169.9 ug-g'1
F.W.), followed by quercetin (62.5 to 135.7 pg- g'1 F.W.). Relatively smaller amount of myricetin (11.2 to 16.1
ng-g' F.W.) was also detected. Among nine cultivars, ‘Redsun’ exhibited significantly (p < 0.05) higher
content of quercetin and rutin (135.7 and 169.9 pg- g'1 F.W., respectively), and S&P5296 had the highest
content of myricetin(16.1 pg-g"' F.W.). Breeding lines had more quercetin, rutin and myricetin contents than
the cultivars ‘Redprime’ and ‘Sunpower’. Hampyeong had the highest content for total phenol and total flavonoid,
followed by Andong and Changyeong whereas Changyeong had the highest value for rutin, myricetin and
quercetin followed by Hampyeong and Andong. Among red onion cultivars, ‘Redsun’ showed the highest
value for anthocyanin, followed by S&P5295 and S&P5296, which the cultivar ‘Redprime’ had significantly

(p<0.05) lower content(35.5 mg%).

Additional key words: anthocyanin, quercetin, sugar, total flavonoid, total phenol, pyruvic acid

Ho

oF 17979} o]
#1931, 2009)

A8t 9)

o
H

ofN

o muy H

o M my T

N J}T G2 N o
Ol

ol
-

*Corresponding author: mjseong@korea.kr
% Received 20 November 2009; Accepted 16 September 2010.

40 A Aoprte] sio] WAFOR G 7 ZHlo] Heb
ASIIL AAbAo] oFe Wk ofuet v gutol e EAI o]
Aol wel, AupTte] B E544L otd] 27] wAo]
71 shu g okste] vl 4] SA W 4240
Aele 4 9% Ao AZHT B ATE ANt A
o Aol id §EAE BAOR 754 o] 5L A
Mot BESA BES ST Aok LshE ¢
S Fuloheh SEAE U vm LY
U ERTETE

2 A ot AFEE ol A SAJ3E S&P5294, S&P5295,
S&P5296, S&P7270, S&P7273 L S&P72762] 6z3tu} 4=

A AR Qe AAAES =, ez, A S

Kor. J. Hort, Sci, Technol, 28(6), December 2010



ol MTFOlS L0 dto] A H(OFE, HY, B2
2} A] pyruvic aicd I, B A, F v, T SeHE 0]
= % anthocyanin 52| 22 S4BT pyruvie aied T
FE Texas A&M i3} §-4419] o2 DNHP 37} &

485nmo| A 245191l & SHFS sucrose, glucose W fructose
&0 thsle] 80% offeh&= 80T of| A 3087t 33 d4~ &
319 3|AS=7|2 5471 & HPLC(Waters 2695, Sugar
pak column)2 EA5IITE & gl 9 & Stk ot Sl

80% mEFS-Z 24|17 &3] F Wi
colorimetric method& Al8-5}¢] catechin(Sigma Co., USA)
& FFEAE 760nmo A FFE=S SAsen, & STt
DavistHH © 2 quercetin(Sigma Co., USA)
A7 5to] 420nmof|A =S =45} rutin,

=2 Folin-Ciocalteu

Eio]g SlaFe

myricetin ¥ quercetine 1.2M HCI-50% W g2 90C 9]
A 2A17F FoF &3 thS symmetry column(150%3.9mm,
Sum C18)& AR8-510] 30% acetonitrile2 ©]§ArS 2 UV-vis
H<E7|(Waters 2487)2 HPLC(Waters 2695)2 2415}t
3 dmdohd UYe SUEACIRE 3R B =3

ot
5113 12)5 ARESlo] MAS 223} 5 Bt A2 535nm
oA FH3tA.

o s
Zm @ o

i

A
)

k]
o]

A& fructose, glucose & sucrose”}
= Kee?} Park(2000)©] sucrose”} H-

1! galactose, mannose, lactose ¥ maltose &

OEE
I

=,

ol—

Ain{m
x2 o

3o g O

Table 1. Contents of sugar among different cultivars and growing areas.

(mg-g” FW)
Cultivars Sucrose Glucose Fructose Total
Andong
S&P5294 7.8 a* 18.8 a 176 a 442 a
S&P5295 7.4 ab 19.2 a 18.5 a 45.0 a
S&P5296 7.4 ab 172 a 15.3 a 40.0 a
S&P7270 6.2 abc 15.6 a 13.5 a 354 a
S&P7273 7.4 ab 179 a 16.3 a 416 a
S&P7276 4.9 bcd 179 a 15.9 a 38.7 a
Redsun 4.8 bcd 19.7 a 18.2 a 42.8 a
Redprime 3.6 cd 141 a 145 a 322 a
Sunpower 3.1d 18.4 a 174 a 38.9 a
Hampyeong
S&P5294 9.8 a 24.7 ab 24.9 abc 59.4 abc
S&P5295 9.8 a 23.3 ab 23.2 abc 56.2 abc
S&P5296 94 a 252 ab 24.6 abc 59.1 abc
S&P7270 83 a 275 a 284 a 64.2 a
S&P7273 9.6 a 20.4 ba 21.2 bc 51.2 bc
S&P7276 8.8 a 25.8 ba 26.2 ab 60.8 ab
Redsun 9.1 a 274 a 25.5 abc 61.9 ab
Redprime 8.1 a 20.8 b 21.7 bc 50.6 bc
Sunpower 46 a 230 b 194 c 471 ¢
Changnyeong
S&P5294 10.0 a 232 a 219 a 55.1 a
S&P5295 72 b 20.4 ba 19.7 ba 47.2 ba
S&P5296 8.2 ab 236 a 209 a 52.6 a
S&P7270 70b 19.7 ba 19.1 ba 458 ab
S&P7273 6.8 b 19.7 ba 19.4 ba 459 ab
S&P7276 72 b 20.7 ba 209 a 48.9 ab
Redsun 6.6 b 21.3 ba 19.8 ba 47.7 ab
Redprime 590b 19.6 ba 212 a 46.8 ab
Sunpower 74 b 175 b 154 b 403 b

“Mean separation within columns by Duncan’s multiple test at P = 0.05.
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Fig. 1. Sweetness degree among different cultivars and growing Y=Y AL =8 o 3EFo g Zu|E: £ 01 pyruvic
areas. Bar present + SD (n = 6).
Table 2. Contents of pyruvic acid among different cultivars.
(umol-mL™)
Cultivars Andong Hampyeong Changnyeong Means
S&P5294 2.9 de* 32b 3.3 bed 3.1 bc
S&P5295 3.0 de 31b 26d 29 c
S&P5296 4.0 ab 36 b 3.8 abcd 3.8 ab
S&P7270 3.6 bc 3.8 ba 4.5 ab 40 a
S&P7273 3.1 cde 33b 3.1 cd 3.2 bc
S&P7276 3.2 cde 3.8 ba 4.3 abc 3.8 ab
Redsun 46 a 3.8 ba 4.7 a 44 a
Redprime 26 e 31b 29d 29 c
Sunpower 3.4 bcd 46 a 4.3 abc 41 a

“Mean separation within columns by Duncan’s multiple test at P = 0.05.
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Table 3. Contents of total phenol among different cultivars.
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WA oFu} 26445mg-kg’ DM, 3 oku} 65,210mg-kg’
DM, A4 oFg} 108,300mg-kg' DM2] % #jis kL 2ol
o= B9l FUst 235 ¥ 20, Vinson 5(1998) E
‘8]— Z%AHO):E]J]- %}Aﬂogrq—q] H]ﬁH l:_ 5_ ]l-_tﬂ—ako Eo]tq
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7F 7P 2 Feks VERGIAL A EdE FollAls S&PT270,
S&P7273 W S&P7276 S0] =& kS WATH EE A
Al & FetH ol g Table 49} Utk £ HEE
=m0l 2340.3pg-g' O & JH =o SRS S&P52947}
705.0ug g’ 02 P Fe TS Heloy) S&P5294E A
O YA Adrzstee d=xety] 758.3pg g, Huhy)
799.7ug- g0l Bl&| mE =o deFS W lrh ShonT} Park
(2006)> FEeti o] = gheFo] FpaleFuto] Hg|| Aok
a7} 24 o]AF =rhal H 5t 0, Lind}t Tang(2007)
AVE b Foll quercetin® 2 ksl H-2 b7t 36.5

_rg

(catechin ug-g" FW)

Cultivars Andong Hampyeong Changnyeong Means
S&P5294 555.5 e* 751.1 d 609.0 b 638.5 d
S&P5295 674.1 de 911.5 bed 706.7 b 764.1 bcd
S&P5296 843.2 bcd 9979 b 7276 b 856.2 bc
S&P7270 1033.8 ab 1016.8 b 7573 b 936.0 b
S&P7273 869.0 bcd 938.9 bcd 8425 b 883.5 bc
S&P7276 905.9 bc 960.4 bc 7484 b 871.6 bc
Redsun 11771 a 14472 a 1165.3 a 1263.2 a
Redprime 685.9 cde 734.0 d 6194 b 679.8 cd
Sunpower 762.5 cde 762.9 cd 732.7 b 752.7 bcd
“Mean separation within columns by Duncan’s multiple test at P = 0.05.
Table 4. Contents of total flavonoid among different cultivars.

(quercetin pg-g”' FW)
Cultivars Andong Hampyeong Changnyeong Means
S&P5294 663.3 d* 817.4 d 634.4 d 705.0 ¢
S&P5295 1036.8 bc 1304.5 bc 818.8 cd 1053.4 bc
S&P5296 961.7 cd 1221.6 bed 811.4 cd 998.2 bc
S&P7270 1287.0 b 1426.6 b 952.8 bc 12221 b
S&P7273 1085.5 bc 1394.7 b 1124.7 b 1201.6 b
S&P7276 1200.5 bc 1530.8 b 917.7 bc 1216.3 b
Redsun 23150 a 2595.0 a 21110 a 2340.3 a
Redprime 700.9 d 853.0 d 721.2 cd 758.3 ¢
Sunpower 668.0 d 958.0 cd 773.1 cd 799.7 c

“Mean separation within columns by Duncan’s multiple test at P = 0.05.
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Table 5. Contents of rutin among different cultivars.
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(Mg-g" FW)

Cultivars Andong Hampyeong Changnyeong Means
S&P5294 123.6 bc® 133.7 b 153.7 ab 137.0 ab
S&P5295 122.7 bc 154.5 ab 161.9 ab 146.4 ab
S&P5296 130.1 b 151.7 ab 1745 a 152.1 ab
S&P7270 1314 b 152.0 ab 168.3 ab 150.5 ab
S&P7273 123.9 bec 146.9 ab 161.8 ab 144.2 ab
S&P7276 136.4 ab 139.7 b 137.4 ab 137.8 ab
Redsun 159.6 a 190.3 a 159.9 ab 169.9 a
Redprime 96.2 d 1274 b 1316 b 1184 b
Sunpower 101.1 cd 147.7 ab 161.8 ab 136.9 ab
“Mean separation within columns by Duncan’s multiple test at P = 0.05.

Table 6. Contents of myricetin among different cultivars.

(Mg-g" FW)

Cultivars Andong Hampyeong Changnyeong Means
S&P5294 9.2 b* 12.3 a 20.7 a 14.1 a
S&P5295 85b 10.3 a 18.3 abc 124 a
S&P5296 15.2 a 13.1 a 19.9 ab 16.1 a
S&P7270 83 b 124 a 18.7 abc 13.1 a
S&P7273 92 b 16.2 a 17.2 bed 142 a
S&P7276 86 b 8.7 a 19.5 ab 12.3 a
Redsun 6.9 b 154 a 17.9 bcd 134 a
Redprime 6.8 b 10.7 a 16.1 cd 1.2 a
Sunpower 6.7 b 13.3 a 154 d 11.8 a

“Mean separation within columns by Duncan’s multiple test at P = 0.05.
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Table 7. Contents of quercetin among different cultivars
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S92 rutin > quercetin > narmgm—hesperldm £o =7 Uy
H—‘;kEEFJ](Kang %, 1996) superoxide anion radicalso]] tjst
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Gryglewski, 1988) hydroxyl radicalso] tjglt ARSI
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apigenin > catechin > kaempferol®} Z-tH(Husain 5, 1987).
Nuutila 5{(2003) %}t 2&5 S04 +-BHPO] 23] e
A A AR A & 7= myricetin > quercetin > kaempferol >
luteolin > apigenin >rutin <=2 2, DPPH radical &~#2}-&

o] A= quercetin > myricetin > luteolin > rutin > kaempferol
so i} ackn wuskth oo ATE Zaetol
2 o) A BE Ao wis) o] HaA E5
o] gmtsteo] wa AMA FoM= FEro] MY w1
glezebelol 7HE W dAtete S oy glExetoly
o] A% upelof wlsfA e W sl B Jlow
ek

FEAOP E3F Fl=Rlo] 7M1 ®E Aol g
e w2 S EAthFig 2). g Sl

I Andong
[ Hampyeong
I Changnyeong

Anthocyanin, mg%

S&P5294 S&P5295 S&P5296 S&P7270 S&P7273 S&P7276 Redsun Redprime Sunpower

Fig. 2. Contents of anthocyanin among different cultivars and
growing areas. Bar present + SD (n = 6).

(Hg-g” FW)
Cultivars Andong Hampyeong Changnyeong Means
S&P5294 61.4 cd’ 56.0 b 70.2 bc 62.5 b
S&P5295 80.6 ab 67.1 b 86.3 bc 780 b
S&P5296 522 d 655 b 81.1 bc 66.3 b
S&P7270 80.7 ab 735 b 83.9 bc 793 b
S&P7273 70.0 bc 109.0 b 97.0 b 922 b
S&P7276 61.0 cd 871 b 971 b 818 b
Redsun 90.7 a 181.3 a 135.0 a 135.7 a
Redprime 58.0 cd 56.4 b 74.6 bc 63.0 b
Sunpower 522 d 833 b 56.1 ¢ 639 b

“Mean separation within columns by Duncan’s multiple test at P = 0.05.
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