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Abstract

The chemical properties of yellow and red onion were investigated and analyzed to provide basic data for
functional food materialization and processing. The moisture and nitrogen free extract contents of yellow and
red onion were 92.80%, 5.13% and 92.47%, 5.59%, respectively. Mineral components of yellow and red onion
were rich in K (123.64 and 114.41 mg%), Na (34.09 and 33.57 mg%) and P (27.04 and 20.56 mg%). The major
free sugar of yellow onion were glucose (744.2 mg%) and fructose (705.9 mg%). Whereas major free sugar
of red onion were sucrose (692.8 mg%) and fructose (517.3 mg%). Glutamic acid, phenylalanine and aspartic
acid in yellow and red onion were major amino acids. Abundant free amino acids in yellow onion were hydroxy-
L-proline (27.34 mg%), L-serine (27.34 mg%) and L-arginine (26.25 mg%). Abundant free amino acids in
red onion were L-glutamic acid (16.35 mg%), ammonium chloride (15.22 mg%) and L-serine (10.93 mg%).
Ascorbic acid contents are higher in red onion (28.34 mg%) than in yellow onion (19.20 mg%). Quercetin and
total polyphenol of yellow and red onion were 1524 mg%, 5.70 mg% and 0.319 mg/g and 0.248 mg/g,

respectively.
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converting enzyme A 3] &A1 (12) Fo] B =o] glown] oF
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3 ujenl, vlvl" 5o ool obE e AamA
F2 579 2, SUHEE 22, a2 5o PAlEe
Zu g8 7 457} tleksla Anjeke] Zr)sl=v) ula] A
Frjo) S| Bekslo] 1 tfRio] AALA | wEo] o4
HAY A AgEA] & AR T4 F3E o Mg
3} obge] ARIPH| R 2 HE A olr). o]9} o] FFo]
ek gt ofste] 7HA kA sE Q1% A ew A =
A Fhel QA Al &R ol AR, AFEA U] A}
3 A Fol o]FF ot §5A7, QA A7 59
EE2NF 2 Ax A7 S(1516)9 A= o] 9l& Holr}
F el g F5EE U] A FEH AL
of #g A= o vEE AAe|th

waba olode] o E dige s AnsHA 2 rFAHE

A aREA AR ES HE VAR R 8

b

bt

w3

K
J

A

N



Fa} A4 ofsie] hepA R 709

$517] g1ae]
ik,

Fa st Aepste] B Ee 2ape

M2 U e

24 A
= Al A 64 °ﬂ T%L-‘ﬂ Zhﬁ*& owr% T8t
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TEZ 105°CH R F =S FA3) AEsiga, =29
w22 auto-Kjeldahl¥, ZA|8HE Soxhlet & oz =
Aslgon 244 125 S04 % NaOH 23, 23]
2 550°C A A3 o2 sl on, 1 9 ‘Jr‘ﬂz] A
FES 7HEA FALEE Jedga7).

71 o"v—é +A437) 98kl 4 A& 0.1 goll &3 &
(HCIO4 : HoSO4 : HoO2=9:2:5) 25 mLE 7}3le] QoA
A, FsHA Wd g7 —Er & F 100 mLE -85}
o] (Whatman No. 2)8 ¥ ICP(Perkin Elmer Optima
4300DV, USA)E FAstgt. 427 % RF powere
15 mL/min®2
&}9 77, gas flowse plasma: 15, auxiliary: 0.2, nebulizer:
0.8 L/'min2 & 3}e] B4 sl

1,300 Wel ™, analysis pump flow rate:-

4 T a8 e R feElE e o
2 2 045 um syringe filter2 ]33} & Sep—pak Cre®
A g gl RS- 2) A3 o8- HPLC(Waters 486, USA)
E4138l9. Column2- Aminex carbohydrate HPX42-A
43199 1, solvent?} flow ratetr 80% acetonitrile®} 1.0
mL/min, detectors= RIZ 3}¢ 1, column
volume Z+7 40°Ce} 20 pLyd .

X 9} injection

Mo Ags dAek Fslo] 6 N-HCl &4
= B3}l heating block(110+1°C)ol| A 244
Zb Fot 7R A7l 3 glass filter®2 o 73 o NS 3] A
AFE=E7VEYLYA, N-N series, Japan)E o) &3le] HCI

S AABE SR 33] AAFE ohd 2155381 sodium
citrate buffer(pH 2.2) 2 mLZ £33 3 0.22 ym syringe
filter® o33k o AL ofv]Al 2% H A7) (Pharmacia
Biotech, Biochrom 20, England)& o]-&3}e] £4]3}¢dc) &
Aol o]-8-%F columne ultrapac 11 cation exchange resin
(11 pim=2 ym)& AHE-34l a1, flow rate®} buffer: 22
ninhydrin 25 mL/hre} pH 3.20~10.02-2 s}g 2| column

2% 9} reaction 2%+ 244
& 44%-0) 9t

46°Ce} 88°CE. 3bgd ar, HA] A
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A& 10 gell 75% ethanol 50 mLE
Fohg A
TEE7) (EYLYA N-N series, Japan)® ethanol2 A A
F A719 vy S 23] WH5-Ets) ol Ethanols 25 A|A
E DW.E o] &35t 95 mLE A g3} 5-sulfosalycilic
acid50 mg/mL)E A7} th-& 0.22 um syringe filter® &
#Bgk ofls olullAl AF-HA 7} (Pharmacia Biotech,
Biochrom 20, England)Z- ©]&-3}e] #4]3}¢ic},

A 7}3}ed homogenize
#2] (3000 X g, 20 min)8t2, 2 AHA A& 34

ot

pol ol (X,

HIEFR] C ¥ quercetin &4

A& 2 g9l 20 mLY 10% metaphosphoric acids 7}3}e]
1087F debA] 7] 3 A ako] 5% metaphosphoric acids
do] #4313 oh-g- #23E A 82 100 ml mass flaskell
7)1 3 4eke] 5% metaphosphoric acidj o2 £71& A&
# mass flaske] &3led 100 mL2 &£ & 0.22 um
syringe filter2 o] 3}3}led HPLC(Hewlett packard 1100
series, USA)E #4319t} Columne u-Bondapak C18
(39x30 cm, LD)E AH&3FH A7, solvent$} flow rater ZH-2F
0.05 M KHPQs : acetonitrile(60 : 40)5} 1 mL/min2.2 3}
°ow UV3HA3} injection volumes 254 nmet 20 uLgt}
(19). oF3}2] quercetin ¥A4]2 1 g9 A&l 60% ethanol
40 mL2} 6 M HCI 5 mLE 3718te] %B°C =84 ellA] 242k
E< 5 AR #F 9447 §94% 50 mL volu-
metric flaskE o]&-3to] 60% ethanolZ volume2 50 mL7}
= A A-g3s}o] 045 um filter2 o133+ F HPLC(Hewlett
Packard model 1100 series, USA)E #Aalglict #4324
Z column-& ODS(250 X 4.6 mm, 5 tm)& A-&3}¢] 72, -4
+ 30% acetonitrile/0.025 M KHzPO4 buffer solution(v/v)
©.2 6 M HCIZ pHE 25 24 33ivh #4-2 1 mL/min,
7 %7]%= diode array detector, A2 370 nmel| A &4 3}
91 TH20).

Z polyphenol ZgtE 24

% polyphenol #3HE 352 60% ethanolZ &3 5%
el 0.1 mLell D.W. 3 mL, 0.016 M potassium ferricyanide
(KsFe(CN)s) 1 mL, 0.01 M FeCls(FeCly/0.1N HCDHE-<Y 1
mLE 9 &g ¥ 1687 w8ty P A (H:0:1%
gum arabic : 85% phosphoric acid=3:1:1, v/v/v) 5 mL
A7 3 700 nmell A FFEE EA51e o gallic acid=
2A4% AgFade s ks gAslg 2.

olH}A R Stag
O OO
Az} A ofste] U E-& A3 A= Table 1
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Table 1. Proximate composition in yellow and red onion

(unit: %)

Cultivars Moisture Crude protein Crude fat Nitrogen free extract Crude fiber Ash
Yellow 92.80+0.75 1.091£0.14 0.15+0.01 5.1310.46 0.47+0.09 0.36+0.02
Red 92.47+0.89 1.03+0.20 0.14+0.02 5.59£0.37 0.45+0.05 0.32+0.04

Al Bz nbe} Zo] spokulel A= % 92.80%, 7Fg-A -
AL E 5.13%, 258 1.09%, 245 0.47%, 352 0.36%
2 2R 015%F vhebgow, A} okake) 739 B 92.479%,
559/0, Zehe 1.03%, 24§ 0.45%, 358
1 014% 2 Jebstel Ahn Lee(22)& 3haF
AF A cﬁz, Z#~ shallot, Q1% shallot 3%9] FH-E 4]
ARk & EA4% A9 58 89.97~90.75%, 784
FALE 667~723% % 299 1.03~1.10% =02 1}e}
ks Baste] 2 Algle] Aitel fa13k 23S Yeluigich

0.15
7H AL

FOIH2 Eet
F7IAE RS ICPR 343 A3l= Table 29} 7bo)

sacfulel xpAekule] g Fr|HR o2 K Na Ca ¥
Po @ vjehyton] shaokalelli= Ko] 12364 mg%= 714
=4 el E, o322 Na(34.09 mg%), P(27.04 mg%)
2 Ca(18.77 mg%) w0]¢).o.m, AFAekstof 4 = Ko] 114.41
mg2%2 M wel #df-Ee s, o ® Na(3357
mg?%), Ca(27.59 mg%) % P(20.56 mg%) 2.2 v}epytc)

:

U

3

3

7elg
el HPLCZ. +A3 At &4} 244 ofvle]
g & Agh Az} & 489 Fajrde] £, 2R
o, 9 fee 2= sucrose, glucose, fructose 2

|
00&"40

O
=
it}
= AL

Oﬁn

2 maltose’} 645 mg% 22 Fh-5 o] 31 Table 3).
Shon $(23)-& WA 3P 24 3F ofsle] Ffelwt gt
< AT At F W= 6291 ng/mg, AH Tt
62612 ng/mg % Akl 5425 ng/mg 0.2 P o]
itk W wsle] B Ao Avpele thh B& xpo]E el
Wsdct.

Zoto| it et

Folvl Al TS ofv| Al A EA7| 2 4
+ Table 49} 7}, Foln| Al Tk 343} 2}
A 77t 596.99 mg%s} 552.49 mg% 2 &<k
Fobu| Abel] gk dpotv) il §haF H]ﬂ"ﬂ/ﬂ = 32“""’c;r
se] 7§ 210.38 mg%, AFA 3ol A= 21497 mgle . F
Aol & wolA] giske}. mak FAgiol 14 Bol T slel
e obn]:eAk-L- glutamic acid(157.34 mg%) &2 vhebyto,
t}2-© 2 phenylalanine(75.58 mg%) aspartic acid(50.47
mg%) % arginine(4952 mg%) 2.2 3H-f=o ¢lelr). R}
Aokt M & glutamic acid(157.680 mg%)7F 713 who] gt
H5 o] 9Jelew phenylalanine(82.14 mg%), aspartic acid

Table 4. Contents of amino acid in yellow and red onion
(unit: mg%)

maltose® VPG, B ofstoll X & glucose”t 744.2 mg%, Total amino acids Cultivars
fructose”} 705.9 mg2%, sucrose’} 335.4 mg% = maltose”} Yellow Red
- « i i 50.47+£2.38 50.49+125
e gE el dsdeh w3k A akel A sucroser} %ﬁﬂfnj o 17.86+0.46 17.15+0.15
692.8 mg%, fructose”} 517. 3 mg%, glucose”} 515.0 mg% Serine 20.73+0.31 15.76 +0.48
Glutamic acid 157.34£2.48 157.68+£3.27
i 29.78 0. 21.5610.62
Table 2. Contents of minerals in yellow and red onion gﬁ;lcl?:e 12 ggig gg 1578 +0.57
(unit: mg?%) Alanine 1793+0.36 13.16+0.79
. Cultivars Cystine 19.31+0.21 13.15+0.44
Minerals Yellow Red Valine 20.98£0.27 17.79+0.63
Methionine 10.860.12 9.28+0.32
N 3409+11.14 5744,
Mag 6 13i0 41 3? Zio 2(8) Isoleucine 1.71+0.04 13.15+0.25
Ca 18,77+ 241 2759+374 Leucine 29.72+0.39 28.37+0.84
K 123.64 + 5.96 114'41 + 2.11 Tyrosine 24883 +0.63 23.05+0.40
Mn T R Phenylalanine 75.58+0.92 82.14+3.29
Histidine 14.07£0.15 1651+1.38
F 1504036 1.94+0.38
Zre] 185 +0.07 0.93+ 8?1 Lysine 39.60£0.68 30.58+0.87
P 27.04+0.45 20.56+0.53 Argmme 4952+1.02 26.89+1.38
UNot detected. Total AA 596.99+13.28 552.49+20.17
Table 3. Contents of free sugar in yellow and red onion (unit: mg%)
Cultivars Sucrose Glucose Fructose Maltose Rhamnose
Yellow 335.4+11.03 744.2+26.46 705.9+11.27 Trace -
Red 692.8+19.47 515.0+29.01 517.3+6.02 6451193 -

Not detected.
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Table 5. Contents of free amino acid in yellow and red

onion (unit: mg%)
P . i Cultivars
ree amino acids Yellow Red

O-Phospho-L-serine 0.44+0.02 0.41+0.02
O-Phosphoethanolamine 1.67*0.16 0.74+0.05
Hydroxy-L-proline 46.38+1.92 792+1.27
L-Serine 27.341+0.84 10.93+0.43
L-Asparagine - 10.26+£0.35
L-Glutamic acid 12.45+£0.75 16.35+t1.28
L-a-aminoadipic acid 1.30+0.06 0.50*0.03
L~Proline 1.45+0.04 -
Glycine 1.02+0.16 0.44+0.02
L-Alanine 2.58+0.27 1.35%0.18
L~a-Aminoiso-n-butyrate  0.90+0.05 0.34%0.03
L-Valine 6.50+1.29 2.82+0.27
L-Cystine 1.64+0.18 -
L-Methionine 0.88+0.03 -
Cystathionine 0.63+0.07 0.69+0.07
L-Isoleucine 3.24+0.35 -
L-Leucine 6.01£0.27 -
L-Tyrosine 455094 0.72+0.03
B-Alanine 0.82+0.05 -
L-Phenylalanine 9.43+1.27 -
L-Homocystine - 1.74+0.17
7 ~Amino-n-butyric acid 1.74+0.07 1.27+£0.08
Ethanolamine 1.00+0.04 0.56+0.02
Ammonium chloride 827+1.26 1522+1.29
L-Lysine 863+1.75 2.65+0.27
L-Histidine 3.96+0.41 1.73+0.02
L-Arginine 26.25+3.29 5.49+0.77
Total AA 179.08£12.39 82.13+9.36

(50.49 mg%) 2 leucine(28.37 mg%) 2.2 &g o] g
art
AA .

Felopn A shat

A3 213 °<}«q'-4 frelobu|ak-g B A3 & 2
oprl=Aitel e ZH7) 179.08 mg%et 80.99 mg% = A
oF g7} A}l of o] H]?ﬂ"’q vﬂlo}ul‘“‘} Frego] 2u) o]
A vebgdel sAckstel o] 9l F8 falolvn
Ao 2= hydroxy-L-proline(46.38 mg%), L-serine(27.34
mg%) % L- arg1mne(46 38 mg%) 5227 vielyk g Aok
Tholl F-fr¥lel 9l L& frelobrl:Ak-e: L-glutamic acid
(16.35 mg%), ammonium chloride(15.22 mg%) % L-serine
(1093 mg%) 22 viebygtch(Table 5).

HIEI2] C 2 quercetin &2t

AT 24 ofze] wlebwl C ek 27 1920 mg%et
2834 mg%®. AR rhe A4 ofatel A #2 Aleyl C &
FE vhetiglon, At 21 ofale] quercetin ¥HEkS
Z+7k 1524 mg%2} 570 mg% 2 AW Bk 38 okl 4
quercetin 3] ¥4 byl (Fig. 1. Kang 50242 A
T A G efA AR <k TPA g 9} v 7] R4 R
T-238k quercetin ¥%-g A AT} 7P -4 ¢} v] 744
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Fig. 1. Ascorbic acid and quercetin contents of yellow and
red onion.

F-9]ellA 27t 410 me%st 20882 mg%rt FfEl el vk
st ¥ AgAsehe i Aol & dehligled o=
A7), AR 2 Eofol] whE Ao|m AY7tEIT)

Z polyphenol &2k
60% olek-g- FZE-9 3 polyphenol 3
= Fig. 29} 2o} A3 A4 of=e) A 722 0.
2 0248 mg/gl 2 FAFart A4 °<]=J+li*4 =2 poly-
phenol &=F-2 Vel il Ma(12)+= o3 Fw o8- 34t
g cldz, old ofMele]E, Futg F R 3T &
HE geke AT 4o B30 476 mg/weight, F-¥H-&3=
o] 31.9 mg/weight® ¥ 3 Vel gdela wastel
iﬂ% Shon §(23)-2 <¥7}] %’"‘% oA opAHlo| B FEE
% o] 43}l F phenol ¥ A A7 A NS 11544
llg/mg A4 eks} 133717 ug/mg H Aok 107£15 vg/

mg® ¢ vt Rkt
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Fig. 2. Total polyphenol contents of yellow and red onion.
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FA s 218 oFsls 7] 5AAAE AER o837 Y5 7]
2285 A-F37] 938t B '—} A& AP CL A3
A ofmtel 4 g A ¥Rl AR §ERS 7h7 92.80%,
5.13%%} 92.47%, 559%& ‘/]-E]-‘ﬁ: w3} okyl ol x}pA ok
s}o]] o] FFE o] Fr71A R 2= K(123.64, 114.41
mg%), Na(34.09, 3357 Ing/) 2 Ca(18.77, 27.59 mg%)°1%3
o}, ksl e) 9 -2 glucose(744.2 mg%)2} fruc-
tose(706.9 mg%) -2, AFMeksol A= sucrose(692.8 mg%)
2} fructose(517.3 mg%) ¥ ch. B3} 244 ofsto| F ofv]
A} & glutamic acid, phenylalanine ¥ aspartic acid®] 33
o] Egtow, Acekyle] felolw|4hE hydroxy-L-
proline(27.34 mg%), L-serine(27.34 mg%) % L-arginine
(26.25 mg%) o)L, Akl £
(16.35 mg%), ammonium chloride(15.22 mg%) 2 L-serine
(1093 mg%) olde). vletsl C &2 349F74(19.20
mg%) Bt} A k(2834 mg%)7t o, 3] x4
oF519) quercetin ¥ 27t 1524 mg%2} 5.70 mg% A 2,
% Fo)dw S 34T A4 ekl A Zbz} 0319 me/g
4 0.248 mg/gel ¥}

N

L-glutamic acid

ALl 2

£ Ay 20056 ARAR Y A1 ¥A
(RIS)®] A Aol &5 o] Fo1=1 A

Zel28 AR
2.2 ole] ZAt=RY.
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