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Extractive Optimization of Functional Components
for Processing of Onion Health Promotion Drink

Won-Nyoung Hou* and Eun-Kyoung Go

Major in Horticultural Science, Division of Biotechnology and Resources, Mokpo National University

Onion, licorice, abgelia root, Chinese date, pine needle, and mulberry leaf were used to extract functional
components for onion complex drink. No differences were observed between water extraction at room
temperature and methanol extraction in electron-donating ability (EDA), thiosulfinate content (TSC), and
ascorbic acid content (AAC), whereas water extraction resulted in higher nitrite-scavenging ability at pH 1.2 and
3.0, and lower superoxide dismutase-like ability than methanol extraction. Level of water extracts prepared by
hard-boiling for 3 hr at above 100°C was higher in all functional abilities except TSC than those prepared at
room temperature. Optimal conditions for water extraction and storage were 100-120°C for 6 hr and low-

temperature storage, respectively.
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aag B AYMe YAX R thiosulfinate®] 3, of
A4 AA%, HAFE9%s, ascorbic acid $%, superoxide dismu-
tase FAHEAE T e 714l disle ERS AeEE e
3 EBR FEAZA AMSRe FE259 Al ulet 2AVE
o 7leAel 8 5S8R 2 2708 SYsuA) st

M 3 ey

AleEgd 3 |/EMEgac| XM=

AeE BAEFAE, 5 1), 4@, gy
olABk-2, AE ), BAHEGEE AT AAFHAL Hich,
HEERE AT AAAAL F=4h, dFEE A4 AR
FRIA}, F4h, FuHERE ZAFE 3t Byun 59 F&
W] weld ER &390, methanol2® F&3lY EF
& vasi. &9 2Ale o] 22 gue] A
L= UE 25 (wvE B3 tke MEE &g} 1:5wve]
vlg2 Efsle] #23H4°C, 10,000 rpm, 5mindE 30 min 4
2ojlA wytet & QAR E°C, 800X g, 20 min)3F o4 L B4
g % U] o7 Whatman No. 2)8F3 WS HIH-T70°C) 3HHA]
AEZ AT B B Axe dH 30kg, &Y
1kg, %9 1kg, 5 08kg, H= 02kg BFH 0lkeol & 2L
& 718t 100-120°C, 10717 713 & A3l HEEESRS-
a8 g U8 HPe A ARE AMSHT

i 2ois &5
A5 (electron donating ability: EDA) 2%-& Choi &
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(10)9] S HHsle) 543190 o,0-Diphenyl-B-pycryl hydrazyl
(DPPH, Sigma, USA) 8 mg ethanol 300 mLoll =oj ojs}slm
o] &4 s5mLll A8 0.5mLE E¥(vortex mixing, 10 sec)dt
T 282 (3,500Xg, 3min) AHNE 5Eke] 10 min o)
434 =7A(HP 8452A Diode Amay Spectrometer, USA)E
525 nmellA FFEE S ALk O 7o) sigch

(Ab-As) o

EDA(%) = b

0
Ab: N8 FH7T FBE, As AR A7} 3

OFEIAMY ARl &£7F

o}bdAtE A7 ZE-(nitrite scavenging ability: NSAYe Kato &
(1D7F Byun F(8)2] el ojste] 2433t 1 mM NaNo,
I mLe} 29 | mLE &%3k, 0.1N HCI# 0.1 N citric acid
dZgHoz pHE 129 3008 2ASY £ BHE [0mL
2 3o 37°CA Lhr WA1A 1 mL A old] 2% =
AF 5mL, 30% ZAFe] 1% sulfanilic acid®} 1% naphthylamin
2 1:1vvE AF-EA T3 Gress A12F 04mLE 718k
Z BE3 o2 Aol 15min HXAZ] T 520 nmol A
FeE FYsl ESh= olAake g A3t olnf o
ETZ NaNO,?| F3EE FEAEUY F28vE 1mL F
7¥elal ANEFENe] FBEE Gress AoF 04ml A 30%
24 A7l 3719k e whio g AN olday
oA 2 FEAE Hrtshe A PAas olgagde) Hlg

2 Uellon ot o] Astakt

Ab - (As—-Ac)

NSA(%) = [ =

} x 100

NSA: o}2ibyg A&

As: 1 mM NaNO, §9lo] A8 H7}skd A7 Fo] &
e

Ab: NaNO,?| §4%

Ac: MBS B3

& thiosulfinate®ta¥

% thiosulfinate3r% =742 Han $(12)9] #hidl wa} 2 mM
cysteine(Sigma)& X F3= 50mM  N-(2-hydroxyethyl)pipera-
zine-N'-(2-cthane sulfonic acid(HEPES, pH 7.5, Sigma, USA)
0.5mL, &% 0.l mL, SOmM HEPES 44 mLE &33ly %
5mLO02mM cysteine/mL)E &} 27°Col A 10min WS &
ImL A#3te] 50mM HEPES buffer(pH 7.5)% ZA|& 04
mM  5,5-dithio-bis(2-nitrobenzoic  acidfDTNB, Sigma, USA)
I mLE F718led 27°C, 10min ¥H3A171 3 412 nmell 4] &3
=8 4ot} 15T cysteine®] #E F3IIT). Standard curve
232 50mM HEPES bufferpH 7.5)2 ZA)8F 0.05-0.3 mM
cysteine 1 mL?} 0.4 mM DTNB | mLE &3] 27°CollA] 10
min ¥-F 412 nmollM FFEE S sld A48T Cysteine
o] & standard curveollx] Fsted TS 2o 2 & thiosulfinate
FFEE FEHeH, tRTe 52 Al gFag Yol wal
A7), M7 F3ES v)RlE AlRE ARl DTNBUIAL A
5o FE8AE 93 A NEE 93 AT FRE

oAl FA S A
Total thiosulfinate(mM/mL) = [Ab — (As — Ac)] X 25

Ab: t&T9] cysteine®] THEH(mM/mL)
As: FE2NE H7FE A9 cysteine?| FHEH(mM/mL)
Ac: FZA] 3t Mo 42 cysteine®] THEHmM/mL)

Ascorbic acid EE &4

Ascorbic acid B 232 Sikic 5(13)9) WL W3l
FEAEE AR (10,000 g, 10 minjdled AN 5 miel 5%
trichloroacetic acid(TCA) 2mLZ H7lele] ghilae A7
T oAl A4dRE] @°C, 10,000Xg, 10 min)ate] AN 5mLE
A FH ] WAAIEO 2 ethanolo] 9] 85% orthophosphoric
acid(Sigma) 02mL, ethanol®ll =<1 8% o,o'-dipyridyl(Sigma)
02mL, 3% aquous ferric chloride(Sigma) 0.2 mLE & 7}5}o]
IA1ZF W23t ferrous dipyridyl chromophoreS A A1A 525
nmol| X FFEE A5t ascorbic acid?] S Falach.
Ascorbic acid(SPCL)E standard-89%(0-100 pg/mL)E 34|51
standard curveE A3t o] 8P AL T} 7o)
AL, H2TE FEFAEYN AEFE &9 Hrledy 3
Eqo] Aie] JFS glof7] Y BN FYA A &
Ng Hrbsted AMEsle) FBLE 28T

Ascorbic acid content(iug/ml.) = (As — Ab - Ac)X f

ol
L8

As: FEN9] ascorbic aicd T (ug/mL)
Ab: = ascorbic aicd ¥ (ug/mL)
Ac: AEe] M FEpg/ml)

Superoxide dismutase FAREM =X

Superoxide dismutase FAFEA) 2748 Marklund S(14)2] W}
Hol wek FZAIE 02mL, tris[SO mM tris(hydroxymethyl)
aminomethane, ACROS Organics]-HCl bufferoll 10 mM ethyl-
ene diaminetetraacetate(EDTA, pH 8.5, Sigma)E sl £
3mL, 72mM pyrogallol(Sigma) 0.2 mL-E &35}e] 25°CollA
10 min, &t ¥-&A1Z1 F IN HCl 1 mLE 718l ¥hg-g
AAANA 420mmolM FFEE 3l Th Aol oale] 7
stk Mavh QS A AlRE pyrogallolE A 7Hsk=
thal Shgeivt Wy FRFEs SYsle] A8E ¥ ¥eAR)
FEEE FA S e

Ab-As - Ac

SOD like activity(%)=[ i

} x 100

Ab: FENEE HrlelA] ¥ WA FRn
As: FEAEE A13 BB ZAE

Ac: FEAE A i) 9% FRE

&30 g
FEYYY ME MRW ISy

F2R WE A8YE 718498 AR A Fg 19
et AxE Foisle] 448E JAskes %2 AxlEy
T AR, B, U9 F2E, Y9 methanol FZE g
IR 2AS B3 SEE 80% oY AARATL
R, 22 )9 ofole] 283 Blo] BEFZHEL 609
olste] MAtgo5S VERITE XA Tpikale] Ay urgoel] o
k= Alsd 84 free radical® A1EoA Gkl Ast B &
A At Qi ol Atslel ojsle] AAEE 7HE A
3HEES DNAS 347170 42 sitsled Qizke) w3}
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Fig. 1. Effect of extractive method on the functional ability of extracts of functional plants and complex juice.
A: Electron donating ability, B: Thiosulfinate content, C: Ascorbic acid, D: Autooxidation of pyrogaroll, E: Nitrate scavenging ability (pH 1.2),

F: Nitrate scavenging ability (pH 3.0).

ot FAVE dE Aoz dHA Urhs).

7 2h8(16), AMEWAIEE AA(17) T B 459 &
23S zh= thiosulfinate L 9] EFFEANA o] ¥
A vEty, o8 2L vwnE @ e Hyon 9
Aelst BE MBIt B F50] methanol 520 Bl&] thiosulfi-
nate®] ko] A et

sl 2 FAHAR QAE AF 28 W HdFld)
H7HE FEAE 24e 348 Jell=(18) L-ascorbic
acide £, B, 7% 9 EFERM F2 g o A
ol AT 40pug/ml ooz gFo] ot EFZFo] ¢
55 AL £, B 2 diFe|Ax, g, T2 Y FH B
A& methanol F&°] ¥ 3L YepTh

A4 A W olE #AbAel FHd ojgt ENEF
Q1 Atspchil ot kSR E A4 T wWojEiel sl

superoxide dismutase(SOD) FAFE2 the, &8, ¥4, 29,
vt 9 7k £02 BF methanol F&0] $3l9loH, ¥
FEoMe 2 e BHon et gddMe Ay 84
& Holx] gttt v BEEREe E5E o3 AR
L SEAM 2EHOEE 50%E L] BHS HIonR
B3leg AzAlg o] neog AEH EFZEL 7be
stk Az o e BEEEe] A Ase £ A
ol & 3 Aden T2 o &3 FFo] £o]
AR AV 5 YR A5 FEon PHE MR E2F
o 9% Aoeg AR gter FHE Yare) Uz B
o} sl F40]22 AHs7lE, enzyme(SOD) 847
enzyme FAHEIEAo] 2% free radical EFHH O radical |t
22 F347)e ZRolth. SOD ¥ SOD FAMHL superoxide
radical Z2%-8] H,0,9% 0,9 F4& Fvjsls Edolth Free
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Fig. 2. Effect of water extractive temperature on the functional ability of extracts of functional plants and complex juice.
A: Electron donating ability, B: Thiosulfinate content, C: Ascorbic acid, D: Autooxidation of pyrogaroll, E: Nitrate scavenging ability (pH 1.2),
F: Nitrate scavenging ability (pH 3.0). - @-: Licorice, -O-: Onion, - ¥-: Abgella root, -V-: Chinese date, -Wl-: Pine needle, -[]-: Mullbery leaf.

radical® AAAG 2F Fol| ERlshes BEXAAE O
Sidhe AEL dA ASAIA hydroperoxide 50-& =¥, A
Aol A DNAS] &4& Fof W 2 S| 5o A7)
5o golg fstal, FUAs 9 kg Tl HAs, 4
Fo FA: Ak deA Jrh19). SOD &5l #5
BaelM A Hal Asles, A28Y, dolvy 59 o F
Holl 7jAaF7t £ Hol¥ok dhor =4 HAuA o
el Zivlelx &7t Aokal SHRTHIS). AR o8-8l Al
He FAEE Ads AEdAE A4t AxpdEAle] gt
A AR @R BAToEN A 17A $tddE
superoxideE A3 A% FA@AA Fdy=lo] HOE A4
Al "tk o] A AdE AR AR AskE A
NE ZEA =HEZ A AsH s JAs7] Sl
SOD FAIEAE-E XUE HAGELANE Hdsied 2 A7
7 o]FolA 3 ). ofHAME AAHFEL YA FAMGE pH

1.29] oldAg &A% BAA BRE A & & FF0] &
HHo|Ued TE, Y, UL 100% 7 2A%E By
o HEFE MR 2 4HEES B pH 3.0904 = pH
1280 ¥ 2AFS BT £ E5E50] $53n.
ofAA AL BA|&2) WA Clostridium botulinum 37348 A
2 735 AE HrET o, AERE BIES AlaFel
Bol L= de AME AEAY, A3 W AZe]
AN AATRAES, ST S 2ol s oA
st og sdEnt Aol o g AES e A3
A =¥ methemoglobin®: 52| 53740l oz, olFAryg
Z A2g L A3F ol nitrosod} HE-2 9] W&
AHdEAANAM HA dojuya] HE4<2] N-nitrosamine2 A543
8 4~ 3o}, Ascorbic acid®} phenol’d 33HE-©] N-nitrosamine
B4 A8 &7k dvkal B3 = A=ul(18). Cooney9t Rosse=
phenol, guaicol 28] resorcinol®] nitroso3} ¥H2-8- 7F &1
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Fig. 3. Effect of water extractive time at 100°C on the functional ability of extracts of functional plants and complex juice.
A: Electron donating ability, B: Thiosulfinate content, C: Ascorbic acid, D: Autooxidation of pyrogaroll, E: Nitrate scavenging ability (pH 1.2),
F: Nitrate scavenging ability (pH 3.0). -@-: Licorice, -O-: Onion, -¥-: Abgella root, -V-: Chinese date, -Wl-: Pine needle, -[]-: Mullbery leaf.

A gHh LHEHTK19,20). o142 S B¥ 53] meth-
anol 330 ols) AMRE AAFNAM EFZ2HT Fuje] 9
3 A8 B9l SOD FAMEA A Suiel #Ye] HxFHF,
ae <t e 2 39 ascorbic acide] FEE EFE

M= F7HEES & Fayo] UM

58 280 e NMEaE 7=y

EFZo] 98 AE methanol & Hxo] 7|54 HEE F
Z313z} ztzke] AlgE B4 %M 3w BEE & ¥ 4
AR 2 AR 7)54E 4 e Fg 20 VR
Aot Azlgase £ 7R 58 F5 25 492 Ay
bz] okotont o, UlS, B 53] due & 259 T
7l wel 8A% F2 898 Btk Fg 1004 Yebd ubie}
7o) <fute) EFEEE JAFFe] & AR HE 7+
Qorol} 22258 5YLE UE MRS A AxE ¥

& Fogs Bk #HEdol 2 thiosulfinate®] e AN
BE AR7E FE2xe] S el 8§43 #hdke AgS
B} o]Z2 hard boil(Ze W)l g BgEe] Az
M thiosulfinate FF°] B2 UFTHE 40°CAA dF &3
o] 312 FZ5 Zo| Stk o] &4E Y U R
o2 oA ¥ Fig 1949} o] EFE 93l 79
Aol W wlot 29 SOD FAIEAL E3E 2%
o] Zvbell o8} FxAlA F7tslEd o AAlEe] SoD
FAR S BFE 250 AEgg A9 #X] @3 A2elAg]
ZZ23 Aol 7+ S BA}:. Ascorbic acide] TEe WL
ALk the AsdA 71E Lxe ErAZe] wiEl F580)
ZUss Y353 438 Hyrl 2812 pH 120014 $-53 o}
Azt 2A5E BYY €9, 29, A2 52 #2259 Wi
o g3kg W= ¥ A 100%2 AARE Boen i,
U, duke FE2E59 e wel &A% S By
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Table 1. Changes of various functional activities during storage of onion complex juice (25°C)

F“‘;Cctt‘f'v‘:f; EDA (%) Thiosulfinate  SOD-like-ability ~ Ascorbic acid
Day pH 1.2 pH3.0 (ng/mL) (%) (ug/ml.)

0 91.77 91.87 83.50 0.7306 17.4 110.69

10 95.03 96.76 62.27 0.4590 125 104.95

20 90.73 97.23 66.90 0.3665 92 106.49

30 97.10 94.45 65.17 0.2687 155 100.53

Table 2. Changes of various functional activities during storage of onion complex juice (5°C)

Functional

. Thiosulfinate SOD-like-ability Ascorbic acid
activit EDA (%)
Day ’ i pH 12 pH 3.0 (ug/mL) (%) (ug/mL)
0 91.77 91.87 83.50 0.7306 17.4 110.69
10 95.93 94.70 70.57 0.5917 15.2 102.25
20 93.33 96.43 75.80 0.4844 20.7 98.59
30 98.50 96.85 64.10 0.4495 275 83.54

th pH 3.00Me £%0] 71 S, 2SS HYon 7%
g AYe RE LM FE 2% Fvb uE AR F
s i=g

oo} Ao 2o EFEC] thiosulfinate®] FHEFE Al
gk BE 5 i §5& RN EFFR St A
23, 53] A2oA methanole] & FEHTE B2 78 29
B, ] HAAFAE3} B2 ascorbic acid T
< methanol FEEUE & 35 82 HIOEE had boil
of 2|3 EFFo| el

B8 1= 2% (hard boil, 100°C)0IM X2JA[Zte] Hatof o}
B 2Y sy

I 25 100°CHlA 3, 6, 9, 12hr XE5l ABEE 7%
& FARSH Ale AIke dotRuAS ZAd= Fig. 39 o

9

ERiT). oluf AHalgo e Fue} e} A Ad 12 A
Z7hke AEe Bon, 6hre] Mol sk 90% o]/go)
= AT}, Thiosulfinate®] 3% 6 h7bA] AWt o= 7HAsigly
2 ojFoll= dAT FE FRSEY. 2HE=E 6hr e A
o2 o o]ae] Wzl QU3 SOD FARHE S 7heton
ZAIke] F7lel 9l Aol o] A AL B Jdo
W oAdwH oz ghr AENME 3he XEY A2 FAsIAY
of7tel ZHAE RIS TR 6hr M7t vlEAS A2 oA
ATt Ascorbic acid®] T HelA| 7kl olsled E2 W}
o] A Aoz rYY) olF £AAFE pH 1204w &
& AL e AB7F Aol AL Fee =] Zsk
ow, 4= 3hr Mol 55%2) &L%o 12hre] AR
BEPEE Z71e e 6hr AEANME 58%2] AA%S &
25kt gk 6hr A3 2Rt 10% A=) FHEe gh
< 7HArk pH 3.09 9= A9l M| TAIgle] At
A #lol} ZrxyE AN FuiR xelo] ZAASHI
Fil= pH 1200149k ttaA] 33 998 Z71E B9

oj4el A#olM hard boile 6hr X7} A Aoz B
T A3

S & MEY
It 600g, WEl16g BE 4g G 20g, &Y 20g, BY

0l FHF 100mLE 7 Ssk] 2ol ARAHelA 2

A3kl AKX = 100°ColA 6hr 7HESE & AR 2 o
HE 3] AL I oM AFshEA 10d HFeE 7%
A WH3lE 2% ZA3e Table 13 29 29kth 309 A4el
73-%- ascorbid acid FFTo] AH-2oX W e HYy 9
71538 A2t Ao w8 S HA A2 2 AL
A& oA Az 7 pH 12004 o}&At AA%L ofrke] =
7t 2 Ael WEl glo] FXHAULH, pH 30904 of”Al &A
5, thiosulfinate $+3F ascorbic acid®] 3Fe Zrisie A
B0, thiosulfinate®] 739 A-2oA Zrart dojube il
o ascorbic acide= Tajo] A2oM 7ha7) A ettt SOD
A gL deddde oldE AAsi AAIe =9t
sto] A 2719 AR @48 JERIE A2d e 24E
7k Zrlete 7)o A SETE £ 4L el
ole} Zhe @A A7 Fof Btz B e AR A
S7be) Hkgol ofdle] A4 F AEE BABe] Hgow H
oA ez Yy Fart ke AR,

o]de] AN BEFF A AF2 AL AL slo)
3the B}

2 o

BEEEZ8e] ASR 41, £, 2Y, 29, Ax, UFE &
7} methanol® oA ZFzb F&3}] HRFe%, thiosulfinate
e, ascorbic acid &%, SODFHAIEA 2 pH 12¢}F 3.0004
olait AAF B2 ZARBKITL SOD FARAE RE AR
A methanol F&0] L33, ol AL B F30] &
TR TE 7154 F5LS A wet FE uid ¢
o AT AFe HolA Frt. 2@yt 3hr E<F hard boil
g EF%0] thiosulfinate®] TS A3t TE 7154 F2
oA EFFHr} Z71 ANHI, E3] 4204 methanoo] &
SR 22 S 299 43 B, WSe] AT s
2] ascorbic acid TS methanol FEHUE =L &
#g EFOEZE had boild] 93 EFFo] g7#q oz
velgdth & 3)2A<l thiosulfinater %9 Absol e} 2
o] FAHT AAE HYong of RS A2ox FE8)
o E8le WHE 2ol & Aed AR o}2# hard
boilol] 218k AR FEAZHE FA A3}, 6hrolH thiosulfi-

ol oft
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