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Potential of Onion Peel Extract as a Functional Ingredient for Functional Foods
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Onion peels is a natural source of high-value functional ingredients produced in the onion industry
without suitable processing. The objective of this study was to evaluate characteristics of onion peel
extract (OPE), including its biological activities, obtained from solvent extraction in 3 times pilot scales
(Lot A, B, and C). Mineral analysis showed that K was present in the largest amount
(13,767.56-15,506.78 ppm), followed by Na and Ca at 8,602.44-9,796.00 ppm and 4,255.78-4,903.33 ppm,
respectively. The amounts of total phenol, total flavonoid, and quercetin in the OPE were in the rang-
es of 598.57~626.73, 211.73~233.64, and 93.78~107.29 mg/g, respectively. The biological activities such
as antioxidant and effects of fibrinolysis increased in parallel with the concentration of OPE. The ICsp
value of DPPH radical scavenging activity was in the range of 517.58~557.32 ppm in the OPE. The
ICso value for superoxide dismutase (SOD)-like activity was in the range of 11,900.91~12,690.35 ppm.
A clear zone of OPE (20,000 ppm) in fibrinolysis test was three times higher than the plasmin as a
reference. In conclusion, OPE could be used as a good source of antioxidants and fibrinolytic

activities.
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Fsh(Allium cepa L) 9 87}ol] &ah Thd22A quer-
cetin, quercitrin, rutin 59 flavonoid& & o] F#& 32 <l
2350 tH4,32]. £3] quercetin® %3}9] 8 flavonoid 43+
o2 WAge &40 -OH79 ©49] 29} 3A}0] &) o] AT,
49] &2 9o carbonyl”], 1)1 AT 9} B o] 2 H
o] 9= OH7|ol 9laiA] gaksl LS 7= 2= JixT
lo] B2tz AelEES AR AL A A S8 v

731 [6,33], collagendl] oJ8) X5 2w 4&
ANA 3 ANEHE 7HA= Aog FeiA o3, %
o] 7pA BB E 0.01%9) quercetin®] $HE o] glom 2
HAR 255 T3] mobA Fg el =5 A9 6.5%Cl
23HE quercetin®] 50] QITH1229]. & 4o AAH

12 Ho (o
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)7} citric acid (0]34H1(F), A€, SHE pHE 552

24 o, Feba A tis) 1:60 (w/v) HIEE 3A3F Tt
FE(03C) B ogtste] vAE e B oledS A A
o B R 1-15 “BrivtA $53 v, A5 diz7
(SAMWON SFDTS-200kg, Seoul, Korea)Z x5t #4=
wEQon, ARV HAE 4 E28 48L 919 Lot
A, Lot B % Lot C& 33| urof Alxste] vha A3l

AzE FHPAFEES 20TAA BRAGFHEA AP AL
aH.

UL o F|F BA

AU RS AOAC [1]H0] e $8-& 35t 7Ha Az,
Z3E2 A4 3B 2 292 semi-micro kjeldahld, &
Afe AETAR) e} 2AE T

714 #4& AFEA[25]9 wet Ca, Fe, K, P, Na, Mg
2 7n ¥ 735 AAske FARAHE o188t AEE AH

2]t o ICP-AES (Inductively coupled plasma-atomic
emission spectrometer, Varian Liberty RC, Warrington,
Australia)2 £43} %t}

Total phenal, total flavonoid % quercetin 244
Total phenol¥ <] 4] Singeleton 59 WH[34]S ¥
83 Liu 59 W12 FAgAFE= 01 g= DMSO
(Dimethyl sulfoxide)oll =¢ 200 ppm?] AlE & o] H=
stk 74 05 mlol A& 125 ul—% E—?}o}fﬁ
Folin-Ciocalteu reagent 125 ulg #H7lste] 67 WAg 5
7% sodium carbonate 1.25 ml ¥ 1 HZ 237} 3 mlI7} HE
E SHRFE 24 3 Fof 9087 ALl A WAl 760 nm
oA A8kt
Co., St Louis MO, USA)E
& ToFAT

ol total phenol¥ @< gallic acid (Sigma
AR BF AFHOZRE Faf

FA[23]0 wel £

i %‘
ettt FIAAFEE 01 g5 F3ld 90% ethanol 40 ml

Z 7}ste] a3 5 3,000 rpmol A 1027+ A4E2] sk
Aed e sl FFES 80% ethanol2 33] WHE F&3
= A% 100 mlE P&3 ZiOJW 108) A8 LA A ol

02 3l HFHLZ 415 nmol A 43k ol total fla-
vonoid ##-& quercetin (Sigma Co., St Louis MO, USA)<
ol gste] A3 FF AgHow HY IS Faigoh
Quercetin &2 Jeon 59 ¥WH[20]0 uleg} EA351Th
AlEe 73t 60% ethanol 40 mle} 6 N HCl 5 mIE H7}8f
o &3A17 F 95CAA 2413t F<t &7 WA o5
4 EE3 $ 60% ethanolS AHE-3Fe] 50 ml2 X835

pud

045 pm filter2 A3 A& A|FLAoZ AL HoH,
Hewlett Packard 1100 series HPLC system (Palo Alto CA,
USA)Z EA4et3th #4948 Zd2 ZORBAX Cis (4.6x150
mm, 5 ym, XDB-Ci3, Hewlett Packard, Co., Palo Alto CA,
USA)S A3t L, o] 54 22 = water:5% aceticacid: ace-
tonitrile (40%:30%:30%), PDA detector (370 nm), flow rate:
1.0 ml/min, injection volume: 20 plt}.

DPPH radical 2724 =3

S AFEEE DMSO Fo] AJPE&9 o
9, DPPH (1,1-diphenyl-2-picrylhydrazyl) radial 5:74 g4 =
A& Blois ®WH[8]°l 93l =4 }Od‘:} = ’\]

%@L@ =ass *e‘g"ﬂ/ﬂ 1083t A% d A
on, g0 2 BHT, BHA 9 o-tocopherol® 22 2
A st Hln B4

Superoxide disumutase (SOD) FAFEHN &3

FHHAFEES DMSO = A F&4& Axstgle
™, SOD9] 42 Marklund9} Marklund ] ¥R [30]S HE
3t 243 = A& 0.2 mlo) tris-HCl buffer 3 ml
(pH 8.5, 50 mM tris [hydroxymethyl] aminomethane con-
taining 10 mM EDTA), 7.2 mM pyrogallol 02 ml 37}¢F th
25T, 10%7F ¥He-A171 3 1 N HAE A7hete] whe-8 A4
At #3334 =7 (Shimadzu, No. A10934101307, Tokyo,
Japan)E 420 nmol A SR Mio] FFE vAE AR
o= pyrogallol tiAle] $F ATt Wi =431t}

&S Azt

o, Astrupﬂr Mullertz ] ‘ﬂ“ﬂ[?)] S dF Wyt sy
t}. &, 67 mM sodium phosphate buffer (pH 7.4)l 0.5% fi-
brinogens 8314171 &4 10 ml9} 1% agarose 10 mlE 7}
sto] E331aL, thrombin (50 unit/ml) 0.2 mlE H7}ste] T
< flbrm plated] 25 5 mm< 7HS o AlFEA 20
FYskaL 37T A 17417t BHEA|A o] AAJH T

01' tjo

\]

TR
9] X]ﬁ((b) ZAsgon, xTEE A dH8aLs
Q! plasmin (1.0 unit/ml)& AH&-8te] Al v&=2 Skt

Atk

SAH 24

A3 SPSS B4 = 2 717 (Statistical Package for the
Social Science, Ver. 16.0, Statistical Package Inc., Chicago,
USA)E o] &ate] #4E4(ANOVA)S AAste] EA14
9] 4 (p<0.05) Duncan’s multiple range test2 7533t}



T 52~7.28%, ZEW-L 3.69~
93%, 2= 621~7.63% B A

ZAHE 2924% 2 B AT A9
2 EH6.98%)F Aol S BHYEd, ol HaFAe &
FERANAM £EH FFY Aol Ao Az HT.

S BAS 23 Table 29 20 P AFZE M= K7t
13,767.56~15506.78 ppm 2.2 714 B& FHeFS A AL
Na©] 8,602.44~9,796.00 ppm, Ca 4,255.78~4,903.33 ppm
o A WAz B e ARt 22]a Mg, P, Fed
7+7} 1,433.11~1,561.22 ppm, 1,212.44~1,428.89 ppm, 760.67
~858.89 ppm?] ¢ FS AAEH AL, Znd 34.11~66.89 ppm
o2 vF AEHUT Jeong 5 AF21]A Fte] Fa
FNAPEL K, Na, Ca 2 P, K] 7H8 =4 e Aog
Huston ofgh waste] & o fuk= Aoy Fo w
g #7129 24NN Aol7k ur & Aol M= FabsEol
A E JupgAS o] &3 AxH FyPAFEER 1 F
ol i AolE HQ Aoz FuHT)

QHIIHRIZZZ0| fotal phenol, total flavonoid %!
quercetin &H2f

S AAFZEE 9] total phenol ¥ total flavonoid &<
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598.57 mg/g, Lot-BE 626.73 mg/g, Lot-C= 618.70 mg/g>
2 Y3t 61467 mg/g= UER 21, total flavonoid & eell A
+ Lot-A7} 211.73 mg/g, Lot-B9} C= 747} 238.529) 233.64
mg/gZ A, High-E 227.96 mg/ g th. Jeong T AT[21]
ol X 60% ethanol® ¢ 4%t total phenol §H#-
7HA R R kg el A4 Erhal 8131 r, Kim¥ Kim
(28] 344 7189 total flavonoid ¥#-E 4552 mg/g,
FAE AEOERY e FEEIME 20487 mg/g =,

2 Ao FgdFEEF FARE gES YRt
B Ao A total flavonoid 9} total phenol & 15 (Lot)
Zrell 94 zpolE B o= B AFolA AT 4t

[e]
5
A4l 334 Aol WA EEHT 98
| 3

o2 715, 3t
A 7154 a3E vehlle =29 = QA Y, 2
A7), B vE A, FF00 el 71T 8 S0l 9%

Al7156], DNA &4 35715[31] 59 ¥4t &

o] o} ol o2 HuEal Stk ole & AP fla-
vonoidE X3t total phenoldt3&E9] £4 AHE B 43}
AAFEZEANA =& FFs 28t 9

3} o]
AYE HEd 37 gojd Aoz gudd),

DPPH (1,1~diphenyl-2-picrylhydrazy!) radical A

# 2y 27
Table 3o YeERHSITE Total phenold#Fol A= Lot-A7} YR AAFEEY s DPPHOl t$t radical 2AEA
Table 1. Proximate composition of onion peel extracts (OPEs) (%, w/w)
Moisture Crude ash Crude protein Crude fiber
Lot-A 7.28+0.07"” 7.28+0.06° 3.69+0.02° 6.21
OPEs Lot-B 7.05+0.06° 7.93%0.06" 4.08+0.08" 711
Lot-C 6.52£0.06° 7.41£0.03° 3.940.04° 7.63
Mean+S.D” 6.95+0.34 7.54+0.30 3.90+0.17 6.98+0.72
YMean valuesSD. (n=3)
’Mean values having the same superscripts in each column are not significantly different (p<0.05) by Duncan’s test.
YMean=SD. (Lot A, B, C, n=9)
Table 2. Mineral contents of onion peel extracts (OPEs) (ppm)
Ca Fe Mg K p Na Zn

Lot-A  4,255.78+288.27" 760.67+55.08 1,439.89+97.10
OPEs Lot-B 4,903.33+49.90  858.89+132.37 1,561.22+62.57
Lot-C  4,464.11£204.12  790.56+14.93 1,433.11+39.94

13,767.56+1,004.23 1,212.44+82.47 8,602.44+533.06 34.11+11.51
15,506.78+351.58  1,428.89+109.89 9,796.00+270.79 66.89+30.83
14,083.56+336.14  1,292.44+63.16 8,931.33+568.25 41.22+9.33

MeanS.D?  4,541.07+330.56  803.37+50.35 1,478.07+72.09

14,452.63+72.09 1,311.26£926.49 9,109.92£616.50 47.41+17.24

YMean values+SD. (n=9)
’MeantSD. (Mean of Lot A, B and C)
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Table 3. Contents of total phenol, total flavonoid and quercetin in onion peel extracts (OPEs) (mg/g)
Total phenol Total flavonoid Quercetin
Lot-A 598.57+2.62"" 211.73+2.38" 102.89
OPEs Lot-B 626.73£7.51° 238.52+0.00° 93.67
Lot-C 618.70+1.99° 233.64+8.13" 107.29
Mean:SD. 614.67+14.517 227.96+14.27 101.28+6.95
YMean value#SD. (n=3)
’Mean values having the same superscripts in each column are not significantly different (<0.05) by Duncan’s test.
’Mean valuetSD. (Mean of Lot A, B and C)
(%)= 5783 A= Table 49 2t Lot A, B 3 C9f 50 ppm 2o 3 FRREERY o5 Ve dEdY FE, w5 3
ol A 8.75~9.88%, 100 ppmolA] 16.45~17.92%, 200 ppm-> TANZ T ¥ HAS TAFEAA tF M Fo A
29 96~35.41%, 1,000 ppm-< 81.05~84.60% W< 2AEA 2= Lot-A~CZte o4 Apol= 74T 71544
Hgov BE FE 9EH0E Fhe A HAt & 9 /1F - FARSIANE BF0% WAL 273 9o
50%4 ksl B4 Yehle IGy 4 292 3 18§ B AFGAE o] 22L wEsd

717} 517.58 ppm, 524.60 ppm, 557.32 ppm . Z U ElsT U]
ZT2 BHA, BHT ¥ a-tocopherol& AHE-3+e] 200 ppm (¢
T FAreiA 9 51871 X))9 FZolA Z73 DPPH radical
aABAL 247} 24.46%, 58.24%, 40.71% 2 VFEFSETE % ubA
AFEE200 ppm)Z E2TFOZ ARG gatslA g} v A
BHA ¥ a-tocopheroldl] HIs|A = Tha W AAEA S UE
Waiew, BHTI ®eiMe F9hdFEE<] o iﬂam
DPPH radical 2248737} phenols} @& 33 7ol = fo gt
BEBA7E ShFol Hasar JTH16]. Jeong®] A2 ]°ﬂ 9]
st Z2EZPAoA BEE  flavonoiddFES  7-0
-methyl-3’, 4'-didehydroxy quercetin®} quercetin® 5% 2|
}_zq oz 6‘]-A]-§]. gAL L}E}LHCH , Kim A=Ye) 04?[27]01]7‘1
= oul spAR9 R T quercetmd“*O] oo °kJJr7~§ Ao A
91.96%9] &2 AAZAHE HYtha 39t} =2 DPPH rad-
ical 2AE/3S Hol= 4= polyphenolX# +& F hy-
droxyl gToupg 3233le] DPPH radical®} ¥H3-37]9 233t
AATEE 7= geEo] AT LA JTH10]. vt
244 £ A3 9] DPPH radical Aﬂﬁﬂ ade FAFE
E9] phenold}3HE 3 flavonoid SHEHE] 7]AE Ao Z AR

Superoxide disumutase (SOD) FAIEHY &1

FHHAFEES SOD FAHEAE Lot A, B 2 C oA
5,000 ppmol Al 4.63~9.75%, 10,000 ppmol 4] 31.92~39.29%,
15,000 ppmol| A1 71.23~77.60%, L] 3L 20,000 ppmoil Al 85.8
5~91.58%9] M2 YERY Ath(Table 5). 27+9] ¥4 A=+
25 2FNAE 10,000 ppm7HA £ Lot-C7F 748 & 4]
<, 15,000~20,000 ppmdi| A= Lot-B7} 71 &2 A& 714
Loty 917 ZFolB B GO(p<0.05), BF HE7}
S7Hgl weh w2 AR S THAE A BT 50%9
Farsl 24e YeilE IGo 374 23, 375 247 1269035,
12,090.00, 11,900.91 ppm .2 YEFETE Jang 5172 F5&
o] F%7} 20 mg/mlY W Arlsd Suks FEENA 47
33%2k 309%, 100 mg/ml¥ w} Z+7}+ 168, 644% =2 B AT
FHPAFERC] Bt 12 SOD FARAS AL, of&
superoxide anion radical& 2&AAIZ 4 = flavonoids, pol-
yphenols, tannin, carotene, a-tocopherol, ascorbic acid 5 ©]
Boldte Aog HuHa JIH35]. wetd A FEE

O O A5

& 5d Bas B4 AY Aol 49

Table 4. DPPH (1,1-diphenyl-2-picrylhydrazyl) radical scavenging activity of onion peel extracts (OPEs)

DPPH radical scavenging activity (%)

OPEs 50 ppm 100 ppm 200 ppm 1,000 ppm ICs (ppm)
Lot-A 8.91+0.50" 17.92+0.83 35.41+1.18% 84.43+0.85 517.58
Lot-B 9.88+0.94 16.45+0.83 32.95+0.44 84.60+0.29 524.60
Lot-C 8.75+0.98 16.88+1.03 29.96+0.83° 81.05+3.54 557.32
BHT? 24.46+0.33
BHA? 58.24+0.00

a-tocopherol” 40.71+0.35

YMean valuesSD. (n=3)

The 200 ppm dose of a-tocopherol (Sigma Co., USA), BHA (Sigma Co., USA), BHT (Sigma Co., USA), respectively, were used

as a reference.

IMean values having the same superscripts in each column are not significantly different (p<0.05) by Duncan’s test.



Journal of Life Science 2012, Vol. 22. No. 9 1211
Table 5. In witro superoxide dismutase-like activity of onion peel extracts (OPEs)
OPEs SOD-like activity (%)
5,000 ppm 10,000 ppm 15,000 ppm 20,000 ppm ICs (ppm)
Lot-A 4.63+0.26" 31.92+1.25° 71231.19° 85.85+0.72° 12,690.35
Lot-B 5.99+0.74° 34.52+0.43° 77.60+0.00° 91.58+0.65" 12,090.00
Lot-C 9.75%0.48" 39.29+0.71° 72.25+0.24" 89.70+0.00° 11,900.91

UMean valuestSD. (n=3)

IMean values having the same superscripts in each column are not significantly different (p<0.05) by Duncan’s test.

Table 6. In vitro fibrinolytic activity of onion peel extracts (OPEs)

Fibrinolytic activity”

OPEs 5,000 ppm 10,000 ppm 15,000 ppm 20,000 ppm
Lot-A 0.85+0.057*") 1.03+0.05° 1.53+0.29" 3.06+0.18
Lot-B 1.00£0.11° 1344013 2.16+0.16* 2.90+0.24
Lot-C 0.76+0.05° 1.00+0.11° 1.34+0.13" 2.85+0.32

UThe diameter ratio of clear zone of sample to plasmin.
“Mean+SD. (n=3)

IMean values having the same superscripts in each column are not significantly different (p<0.05) by Duncan’s test.
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quercetin $Fo] F& F2 X (quercetin 69 mg)E A3 FH g
g0l o] @& 23 (quercetin 5 mg)% M e 120
H)8) 8% quercetin =7t E¢oH, 4w $Ho] AT
ATk agith14]. ol g A2 7o} H]Lo}oq S RCPALC!
oM Azd Y HAFEE 7% flavonoidd} =l ¢
& A&l ss Uetd Ao2 FAHY, AFAA sk
FEAAEA G 7S f8l F7HH g o5 HE] 9
3 A77F Zad Aog AlgdT
A 2
B o= 2008~20093 % XA AAE XY g fmiu)o

QESALY Aue] AR FAHYon, oo FAETY
Ut}
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