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Abstract

This study was conducted to evaluate the antioxidant activities and the quality characteristics of 70% ethanol extracts
from onion peels with different extraction methods (autoclave extraction, AE; low temperature high pressure extraction,
LTPE; reflux extraction, RE; and stirrer extraction, SE). The yields of AE, LTPE, RE and SE were 9.00%, 5.39%,
13.21% and 12.41%, respectively. The total polyphenol and flavonoid contents in the AE were significantly higher
than in the other extracts. The DPPH radical scavenging abilities with a concentration of 100 mg% (w/v) were
: AE, 28.9%; RE, 26.07%; LTPE, 24.35%; and SE, 19.53%. The ABTS radical scavenging ability and the nitrite
scavenging activity showed the same tendency as that of the DPPH radical scavenging ability. The angiotensin
- converting enzyme (ACE) inhibitory activities of the LTPE and AE were higher than those of the RE and SE.
The a-Glucosidase inhibitory activity of the RE was higher than that of the extracts with other extraction methods.
The nitrite scavenging activities with a concentration of 10 mg/mL were: AE. 33.97%; RE, 35.47%; LTPE, 21.86%;
and SE, 21.71%. The ferrous ion chelating activity of the LTPE (54.73%) was significantly higher than that of
the other extracts. These results suggest that AE is the superior method for the enhancement of anti-oxidant activity,
and onion peel can be used as a natural antioxidant material for health foods and can be a good ingredient of

functional foods.
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(http://egangsan.com)°| 4] 2013\ 109 L& Fufsle] AFR
stlom, &3 W2 59 o] EdS AAst] #4E7](IKA
Al1 basic, IKA Werke GmbH & Co., KG, Staufen, Germany)
S ALgEt] B33 F 40 meshe] F2E -50Col| HAs)
A A AR

ethanol= 7}t  7II7HE 55, A21yg5Z, 794
=, AeuntaE PR FEES A XSt 7iet
7}E95%S autoclave(DF-100A, DOORI Scientific Co.,
Gyeonggi, Korea)Z ©]g-3lo] 121 CllA 15% Bt &3}
Ao, AL31YFZEE rapid extractor(FT110, Benchtop
rapid extractor, ARMFIELD, England)Z ©]-&3&}c] 21--oj| A
2A1F &<}F 8.0 bar®] §E StellA 23] WHE FESF3ATH
ARPAFEE B RS} SuE ¥ 7)o WaHE
Faketo] 0T WE oA 3A1ZHY 33] vHE F&319
F2 RS 25+27C2 Ao wH|(Wise Stir
SMHS-3, DAIHAN Scientific Co., Seoul, Korea)S ©]-&-3}<]
250 rpm 2 = 24Xt FE5H3ATh 2H2e] 552 rotary
vacuum evaporator(rotary vacuum evaporator N-N series,
Eyela, Tokyo, Japan)Z #$t&35%t $o| SZAZZX(FD

T ZAAFESES| ] A2 A2E (2015)

SFDSM12, Samwon, Korea)3to] '8 A 858 Al|Z319 2
n, 50°Co] Roapas] Ao Algsllct

A== A 2HA|(Chromameter CR-200, Minolta, Tokyo,
Japan) 2 27513 o™, B7] S YERA = Lilightness), 214
=5 YE £ a(redness), S =S UER= b(yellowness)
9l H°(hue angle value)E =734

Zolws g 5d

Dewanto “5(9)] *Hell we} A8 100 pLol 2% sodium
carbonate 2 mLZ} 50% Folin-Ciocalteu reagent 100 pL-=
71t & 720 nmollA FFE=E A3 CoH, gallic
acid(Sigma-Aldrich Co., St. Louis, MO, USA)2] 7 @Al
oJete] FHE HEHAT.

ZalEo|S #Y 53

Abdel-Hameed(10)] "ol wel Al& 100 mLel 5%
sodium nitrite 0.15 mLE 7}3F & 25Tl A 653 W] g

€ 10% aluminium chloride 0.3 mLE 7}3Fe] 25Tl A
587 )6tk TS 1 N NaOH 1 mLE 713}l vortex”d
oA 7kt & 510 nmollA] FFEE A3 2T rutin
hydrate(Sigma-Aldrich Co., USA)2] ] #Aldl] o] slo] oaF

< AbEslth

DPPH radical 2H&M &&

DPPH radical 227242 Blois(11)2] #H ol 2Jate] 2
g5tAth A& 0.2 mLe] 0.4 mM DPPH(1,1-diphenyl-
2-picryl-hydrazyl) €< 0.8 mLE 7}sto] 1083+ WX)3F o}
2 525 nmol|l A £33 =A(UV-1650PC, Shimadzu, Kyoto,
Japan)E ©]-&-3to] FFEe| WIlE 574315 2™, electron
donating ability(%)=100-[(OD of sample/OD of control)
x100] <Jste] SH=E A=

ABTS radical 2H&M &H

Re 5(12)¢] Wl wa} 7.4 mM ABTS[2,2’-azino-
bis(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt]
9} 2.6 mM potassium persulfateS E3F5to] 412 o OFAo] 4]
2477t B9t WA G0 radical S FAAIZ) TR A E 2 A
ABTS &5 732 nmol| 4 537} 0.70040.030°] ==
phosphate buffer saline(PBS, pH 7.4)% 3]A3}o] AF&-31%]
o A E 89l 950 Lol FEE 50 LS 7Fsto] fhaellA
1027 A1l 3 732 nmel| A §R=E S5t on
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AlxH2], ABTS radical scavenging ability(%)=100- [(OD of
sample/OD of control)x100]°l] ¢]&te] A& 2F=3ITh

a-Glucosidase XMsll &1+ £3&

Kim 5(13)¢] "o e} F+%%E 0.05 mL, 1 uint/mL
a-glucosidase 0.05 mLZ} 200 mM potassium phosphate
buffer(pH 7.0) 0.05 mLS & &3talo] 37CeA 10%23F
A2 stk 1 v 3 mM pNPG(p-nitrophenyl a
-D-glucopyranoside) 0.1 mL2 3 7}sked 37°CellA] 1083t
HESAIZ] F 0.1 M Na,CO; 0.75 mLZ ¥Hg-& A A A
405 nmollA FHEE SH3IH o, T7= a-glucosidase
inhibition(%)=[1-(CAbs-SAbs)/(CAbs-BAbs)]*100: “CAbs;
2T F4%, SAbs; AR S35, BAbs; A& 73719
g5 ofete] ArEstiit

Angiotensin | converting enzyme(ACE) Xl 1 &8

ACE A8 &3}= Cushman¥} Chung?] W (14)S ¥E
st SHel o, ZEANS rabbit lung acetone
powder(Sigma-Aldrich Co.)E 0.2 g/10 mL(w/v)8] =&
4TCA 24413 59§, F41E2](4C, 4,000 rpm, 40
min)3te] FEA L 2FAN O 2 ARSI 7142 0.3
M NaCle] &% 0.1 M sodium borate buffer(pH 8.3)°l|
HLL(hippuryl-histidyl-leucine, Sigma-Aldrich Co.)& 5
mg/mL(w/v)9] T2 =<1 T 7|d= A5t ACE
Ael 242 AR 50 uLE 7HeE T 37°CellA 5&1E <fH)
HEES AR §, 714 50 L 7kl vl 37°CellA 1A13E
HEEAIZTE T 1 N HCL 150 iLE 7hste] vhg-3 A A]
713 750 pLe] ethyl acetateE 7}k &, 183 wytsla

A1 28] (4°C, 5,000 rpm, 10 min)3F THS- 500 pLe] A5
S Atk o] A5ALS 120TlA 3083 &3] A2AA
mL2] methanol S ¥ ¥ 228 nmel A FFEE Z43519)
CHETEAE FEE A 589 50 uL2 7hekod
=335t om, A8 &= A2 ACE inhibition(%)=
[1-(CAbs-SAbs)/(CAbs-BAbs)]x100: “CAbs, tHZT &%
=; SAbs, A& 4 %; BAbs, A& F A7 S3=7

oJste] AEsIsT

—}

Fﬁ

e

Of&4td A7{EH £H

Kato 5(15)2] ®%ol wel 1 mM NaNO, €9 1 mLe]|
%25 | mLE 7}8ka 0.1 N HCI1Z} 0.2 M citrate buffer(pH
252 71ete] F R9Z 10 mLE FH ko] 2% 24Heo)
3 mL9} 30% ZAFgdoz 833 Griess reagent(1%
sulfanilic acid : 1% naphthylamine = 1:1) 0.4 mLE X142
2 718E & Ao A 1587 W], 520 nmel A FHEE
=419tk thZTE Griess reagent A ZHGE A}-g-3}
Aom, A4k nitrite scavenging activity(%)=100-[OD of
acnple/OD of control]x100]°l &3l AH&=3} T}

& o|2(Fe?*)oll CHSt chelating A &3

Yen 5(16)2] Wl wpeg} Al 1 mL, 80% ethanol 0.08
mL, 2 mM FeCl, - 4H,0 [iron(II) chlotide tetrahydrate] &
9 0.1 mL, 5 mM ferrozine[3-(2-pyridyl)- 5,6-diphenyl-
1,2, 4-rtiazine - 4’ 4”=disulronic acid]- &% 0.1 mLE 3 7}3F
Ths E3ste] A-&ellA 1083 ¥-gA17] 3 562 nmol| A
FHEE 43k x5 UiEE chelating agent?]
EDTAE AM&stiom A4H2, ferrous ion chelating
effect(%)=100=[(OD of sample/OD of control)x100]1 <]}
o] AFEstt

SHXz

BE AELe 33 RiRo 2 gste] x| e} REHAR
YRR 3, 94 S-S SPSS(Statistical Package for
Social Sciences, 12, SPSS Inc., Chicago, IL, USA) software
package program= ©]-8-3}%] Duncan’s multiple range testE

& 3159 Tth(p<0.05).

A7t 9 D

R R
FEUH ol 2 FoE 0% e FEE &
2~ 0 1l s ==~0

T& 9 AT = Table 13} 2t} F5552 AE(autoclave
extraction)7} 13.21% % 714 =901, SE(stirrer extraction),
RE(reflux extraction) 3 LTPE(low temperature high pressure
extraction)7} 247} 12.41%, 9.00%, 5.39% % =& &%
UERHAT. 53] SESF REQ| 737 LTPES] &3} 2uf) o]
o] 2ol E Hth o] Kwon 5(17)9] FEWHd &
HH|FE] = Feol dFYAFE B /IEFSe
A& gF=ol vlel of 3u) P o] F&5 vEkd 23
dA A SFEAFEH I FEANA w2 e
= Uehlie A2 EAe] 34l oste =84 AlZH 9]
T3t s 84 Aol 7t SrtE e A4 o

, 83 B ol AExA Y FxAQI WSt uhet
=84 A= AxEHorRE Holidf & &8t
golafHol w2 Antz AR ETK18). L3 Kang 5(19)<]
AellA Fuapgde A5 A 7l 2k e FETFeS
|k 23} 100C 7128 P& o] Hob W 2521 80CAlA
7HERE wo] o] B EUd A= nF
M F=5 she 7K FEE9] AF 1
Aol fr87dEel g7} ol HlwA e 2EolA 355

—

jn9
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Table 1. Yields and Hunter’s color values of the onion peel extracts according to the extraction method

) Yields Hunter’s color value
|
Samples (%) (ﬁg}%mess) (redzess) b (yellowness) (hue Iingle) Chroma value
AE 9.00° 462501579 16.12:0.12" 104540.17 56.800.10° 19212004
LTPE 5.39¢ 43.4240.69° 10.76:0.35" 14.030.32° 52.60£0.53 17.68+0.45"
RE 1321° 44.270.88° 89340.35° 1430£0.72° 5803031 16.86+0.79°
SE 1241° 49.09:0.41° 85410.17° 15.80+0.26" 61.66+0.31° 17.96+0.29°

DAE, autoclave extraction; LTPE, low temperature high pressure extraction; RE, reflux extraction; SE, stirrer extraction.

Values are meantstandard deviation of triplicate determinations.
IDifferent superscripts within a column (a-d) indicate significant differences (p<0.05).

7F A2 g F=9

29 7
71 IR ES 7

5 | RS
S FeTNEEY BRUAFE
of 20} £& gk ERiom, FAEE ekl bt
HPIaFze] the Sl Hstel dadts 2GS
ekfglch

Eolds ¥ EetEco|=E=

7|15 3181 2 (polyphenolics) & AFAAA o] G EAlst= A
AAzZA FZ AE G AN {2, o =H 2

radical)& 2275k At EAo] =2 Aow dHA 3l

e

FEUNol w2 Jugd 559 ZebE 9 28
wol=o] s S ¢ AP Table 291 2tk 7 355
gl 2 77 FE(209.99 mgg)el 7MY =

< TS e o, SR 752(178.24 mgfg), A
TYFZ(176.01 mgfg), 221 RH(140.14 mglg) TO 7 =
2 S Jeplth ZetE o= e w3l spstrtd S
2(25.00 mgfg), 72352330 mglp), AL 1LYFE
U

3

5

e

(20.32 mg/g), -2 HH20.09 mg/g)s= O & E TS
eItk Zeluse] 49 183t ut ol B84
50| 7H83}t Holl whah 2 Fapdo] ks, 54 o
o] golalA o] &ujrt ME toz Sofrt Bt g
o] NE Bto g §EE WA Zjuls o] Eopzl
2o 7 Holn o]& Han 5(23)2] 1} &34 0] ZoH

Table 2. Total flavonoid and total polyphenol contents of the
onion peel extracts according to the extraction method

Measurement AEY LTPE? REY SEY

PO]ypheIlOlS 7)a8) b b

(mg GAEJg) 209.99+7.087®  176.01+3.18" 178.24+3.89° 140.14+5.88

Flavonoids a c b c
25.0040. 20.32+0. 233040.36> 20.0940.1

(mg RHE"Jg) 5.00£0.57 0.32+0.80°  23.30:036" 20.09+0.10

"AE, autoclave extraction; LTPE, low temperature high pressure extraction, RE,
reflux extraction, SE, stirrer extraction.

Y9GAE, gallic acid equivalents; RHE, rutin hydrate equivalents.

DValues are meantstandard deviation of triplicate determinations.

YDifferent superscripts within a row (a-d) indicate significant differences (p<0.05).

DPPH 2lCizt 4784 % ABTS 202 AA Y

FZo w2 Jupg e DDPH 2o A S
=243 A3= Fg. 13 2tk 1 mgmLe] %4 AE Fkol
28.39%= DPPH }t]Z A Edo] 714 =4 24 =2
), RE(26.07%), LTPE(24.35%), SE(19.53%) 2.2 &2 &
S el Yl o9} e Aals kg ER| F b
ety gaksl gae] JudA A Zelvse] akol
=SS kel do] ke B4R vlFo] & o,
A FE2EY ARFAFol HEFol 7IQlste] it
g} 248 Yehly, 3 ZeldE o] 555 DPPH
gzt 2AGAE == Choi 5259 B9 dx|6h=
ARE YeER ]I

ABTS$} potassium persulfate2}2] WHg-of] o]s] A
ABTS radical(ABTS )< Al &9l &-a5 galslyd 2o
gatslE o os) A wol FAlo] BA R FAA|7|H,
25T A58 Als B A8 7Fesitk10). A
9] FZ&HHo| w2 ABTS radical 284S Ay ET
AEE 3329%, LTPE:= 25.35%, REX= 26.72%, SE= 17.45%
2 Yehgth ABTS 2tt]Z 24242 DPPH radical 4271
g3 dele TR ABTSE Uol2 7S,
DPPHE <ol SHHZ-S LAY S St ie=
ol tigt 7143} whg-EAvle] Ay gl &
S o] &3 goZd A SHatellA Apolz} VeRdTh

0,

_—
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= H1Q6)z v]F 01 £ uwj DPPH radical 2784 A7}
Hl1 Al Zejuls kol wh2 LTPES RE9] gho] Alol&
veRf At

40

HAE @ELTPE

30 | ORE OSE

20 | d
10 F
. h_m

Concentration (mg/mL)

40

BAE @ELTPE

30 F grRE @OSE

a
a b c
L b
20 d
a
b
10 c c
0 1 1
0.05 0.1

Concentration (mg/mL)

Fig. 1. DPPH and ABTS radical scavenging abilities of the onion
peel extracts according to the extraction method.

AE, autoclave extraction; LTPE, low temperature high pressure extraction; RE, reflux
extraction; SE, stirrer extraction. Values are meantstandard deviation of triplicate
determinations. Different superscripts within a column (a-d) indicate significant differences
(p<0.05).

a -Glucosidase X3l 1t % ACE X3H =3}
FEUE WE FoE A9 a-Glucosidase A2l &S
=743 A3+= Fig. 29} 2t} o-Glucosidase A3l &30l A
= 7t &, A2nd S, SReaTE, et
FZo| 7+7} 58.18%, 61.72%, 80.24%, 59.71%<] Xﬂ 8 &}
£ Yelith dubE o2 a-glucosidase s 47 T Al 9]
brush-border membrane©| &3l T4 A thdFe &
23ES UBRE Eolste grsEe &ske) S
ARl BARAN AT A2 AHEE I Th27).
Kim(5)2] ol m2H 3} 552 a-glucosidase©l] =
o A &S Holw, dupgde] Fo AHAHEQ
quercetin®] | &= Fapg Aol 3 Qcﬂ A= el dEEol
AddsdAo] 71dsta e A & 5 AT wEkA

%;,
i)
.
Nl
o
ofN
4|
ol
riet
Hu
)
)
n
Nl
rlo
i)
of\
tl:l
1
oft
o

171 bradykining £-84 3147
i*ﬂ ﬁ% %EH*éFi%"U Alo] w1 gl om(28),

ACE Aol A=
vdg g Efé%wr o ] 2 AgS A sshet AHE
T ATH29).

100

80

60

-
S
-~ 40
20
0
AE LTPE
Concentration (mg/mL)
40
30 F
20
i .
0
AE LTPE
Concentration (mg/mL)

Fig. 2. a-Glucosidase and ACE inhibitory activity and ACE
inhibitory activity of the onion peels extracts according to the
extraction method (0.5 mg/mL).

AE, autoclave extraction; LTPE, low temperature high pressure extraction, RE, reflux
extraction; SE, stirrer extraction. Values are meantstandard deviation of triplicate
determinations. Different superscripts within a column (a-d) indicate significant differences
(p<0.05).

2 0 FEEFEE9] ACE A2
deﬂ*—igi S Al avks BAR %%ﬁ&“é
= Aen
7 ‘ﬁﬂr(z 04%), & %(13 61%), BRUrE
(11.66%)= -2 Al &35 Jehliith ol= S
gt 33 FEE] B3 Kim 53002 ArellA A3
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I AN A2 BN 4 £ DS HE A7
s Al ol @ Bh B4 Ael BIE £ e
BARE FBA7)E A i FoEA e
=7)%
=

o
2]
5
R
|.\>I
=
0=
)||

I H o|2(Fe?")oll th$t chelating &4
ol kA& —’F’L% U A SA41Fell kst 54 A4

A A 2 de] o] A vE 2 A 7} =
& YeRfo] 4 A3 Al Y52 hemoglobin®| 4+s}s]

©] met hemoglobins /3l 2% 55 o=

= Ao
2 dHA glom, olqlFe} ol itdo] Hhg-shH ke
A9l nitrosamine< AR E 0]-7“ 2 AAGAE g
A8 Pz g F e R E%—?l\:]@l) FEW
He g2l S Al O}é}_’&oé _/1174 oo A% A=

Fig. 37} 2t} o}k 2A T 7I7HEF3(33.97%),
FFYAFE(3247%), A2ILLFE(21.86%), &L

40

EWAE @ELTPE 2 b

30 pRrRE @OSE

20

0.1 0.5 1

Concentration (% )

80

60

40

20] I '
0

LTPE SE

Concentration (mg/mL)

Fig. 3. Nitrite scavenging ability and ferrous ion chelating ability
of the onion peels extracts according to the extraction method (5
mg/mL).

AE, autoclave extraction; LTPE, low temperature high pressure extraction; RE, reflux
extraction; SE, stirrer extraction. Values are meantstandard deviation of triplicate
determinations. Different superscripts within a column (a-d) indicate significant differences
(p<0.05).

at3)7) Al A2E (2015)

FZQLI%)Y] T2 IEFE, BFFEAAN =2
24 JeRQItE Choi 5(32)9] H.arol]l wh=% polyphenol
7} flavonoid 3} ol wek 2ol 9oL} phenoll
=& nitroso 3§HEe] S AAJIHL sfo] £
ATelA FEHHl e LALHL] Aol = HEseE
o] ZHg ztolof ok Ae} Ak, 843 el
EaTE g ATl FolAe o R 2l Helh
3, 2% ZAYo|E &4 =3-& ferrozine©] Fe** ¢} WHe-
to] E3HAE A5k H245 oA He o] ) A=
5 2o ZEolE &4 /I Aol EAlsd
Fe*ferrozine 314 @/ Wafste] wao] A e A
g & o] &3tti3l). FEHH e gl Fubgde] 3
o] £&(Fe*") ChelatingS #2413 A3}&= Fig. 33 2t} 50
mg%2| E=ol|A] ferrous ion chelating /3= 717t
F2:(35.88%), AL IUFE(54.73%), B ZIFE(2843%),
L WHEE2(3729%) 2 A SngFEo A P = &
AL JeERQET o] daks} 4o Aekuls Al =
@Jf]ri :Ld:o]gr‘ xﬂﬂzﬂ 2= o = U;d‘,,]‘ I’adlcal'* xﬂﬂzﬂ
T e B9 A87129] Apold| whE A (33)et AlRy]
™, Kwon 5(17)¢] FZWHd W& vl & 529 2
]% 2+)oﬂ o st Chelating gL/ﬂ_CL 57(4 3192 u;H ;q&—r
U= 9 IRIVIFEFEAA A vERd 2ot X gt

o

o

3k

Al E
= 0 " .
271 sln, S Bunals SR )
= =

ABTS 2tt)Z 275 wgt 7}?}7}2 Z0] } = %7@
=k a—Glucosidase el ZIe 80.24% 2 FFPLFE
o] 7M} & A AHE YEhISIaL, ACE A&l &=
27.05% % ALndFEo] 7P =30Th oA A
82 77N FEC] 3I1%E 7V =3I Yo R S
WZhFZo] 3247% 2 =& 245 YERNA Y Ferrous ion
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