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Abstract

This study was carried out to investigate antioxidative properties of various extracts and antibrowning effects of extracts
in apple slices were investigated by £ E value and PPO relative activity. Apples were cut into 1.5 cm thickness and they
were dipped in 1% extract solutions(OW: water extracts of onion, OE: 80% EtOH extracts of onion, AW: water extracts
of apple, AE: 80% EtOH extracts of apple, MW: water extracts of mandarin orange peel, ME: 80% EtOH extracts of
mandarin orange peel) for 1 min. OW showed higher than the other treatments for total phenolic contents(94.35 mg/g), PPO
inhibition(74.00%). And the highest DPPH free radical scavenging activity(40.27%) measured in ME. JE value of apple
slices dipped in MW was 2.37 whereas JE value of apple slices dipped in AW was 12.12. These results suggest that
onion and mandarin orange peel extracts should be a potential source for controlling browning during storage of apple slices.
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02 slgon, A= PASW Statistics(Version 18)2 9]
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Inhibition of PPO activity(%)—=[1—(A/B)]x100
(A: sample®] &-Z=, B: blank solution®] &4%)

5. DPPH Radical 275 &3

4 mMe] DPPH gt &HS ARty FFEE 1.000+
012 zAste] ALESIATE 1% S50 AR 02 miE A8
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DPPH radical scavenging activity(%o)=[1—(A/B)]x100
(Ar A2 F7H9] F3%, B AR P37 335)
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Folin-Ciocalteu-& ©]-83}o] =43} thFlorence 5 1992).
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4 g ofehd 2289 AL 0.5%0l|A] Zk2Z} 38.07%2} 24.12%,
1%00| A 74.00%2} 53.22%, 1.5%°1A] 89.95%2} 73.65%2] A
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Table 1. Inhibition ratio of PPO activity according to different concentrations of onion, apple and mandarin orange peel

extracts in catechin

Conc. Water EtOH
Natural substances — —
(%) Inhibition(%) 1Cs0(%0) Inhibition(%) ICs0(%)
0.5 38.0742.12%) 24.1242.61°
Onion 1.0 74.001.55 2.18 53.2242.58" 3.89
L5 89.95+0.37" 73.6542.12°
0.5 7.5622.85" 8.1020.38"
Apple 1.0 18.53+1.86" 781 18.09+2.00° 7.92
1.5 31.6120.48° 25.5442 89"
0.5 25.61%1.15° 20214243
Citrus unshiu b b
i 1.0 57.33+2.95 3.38 49.37+1.88 3.41
(Mandarin orange)
1.5 74.98+2.08° 69.82+3.01°

" Each values are means+S.D., Means with the different letters within a column are significantly different(p<0.05).
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FAATIAY 7= sl A8
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Fig. 1. DPPH radical scavenging activities of onion, apple
and mandarin orange peel extracts. A-1: water extract of

DPPH radical scavenging activity (%)

onion, A-2: 80% EtOH extract of onion, B-1: water extract
of apple, B-2: 80% EtOH extract of apple, C-1: water
extract of mandarin orange peel, C-2: 80% EtOH extract ot
mandarin orange peel.
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Fig. 2. Total phenolic contents of onion, apple and man-
darin orange peel extracts. A-1: water extract of onion, A-2:

Total phenolic contents (mg/fg)

80% EtOH extract of onion, B-1: water extract of apple,
B-2: 80% EtOH extract of apple, C-1: water extract of
mandarin orange peel, C-2: 80% EtOH extract of mandarin
orange peel.
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Fig. 3. Total flavonoid contents of onion and mandarin
orange peel extracts. A-1: water extract of onion, A-2: 80%

Total fhvonoid contents (mg/g)

EtOH extract of onion, C-1: water extract of mandarin orange
peel, C-2: 80% EtOH extract of mandarin orange peel.
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23t thokst Al=7} 91912, Manthey & Grohmann(2001)<
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9 AbL 222 AT duket A By &2 diste
metal chelating &2 243t A3}= Fig 49 2t 7= 1}
1] et FEENA 24.22%Z 7P =2 chelating A75
UeEh L, I oo g2 g oehE FEE00A 1641 ngg

30.00

2000

10,00

Metal chelating effects (%)

i _- i _ mmm

A-1 A-2 c-1 c-2

Fig. 4. Metal chelating effects of onion and mandarin
orange peel extracts. A-1: water extract of onion, A-2: 80%
EtOH extract of onion, C-1: water extract of mandarin orange
peel, C-2: 80% EtOH extract of mandarin orange peel.
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T ogon, B Ay Ay g2 3y oge F&80] Fe'-
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o] chelating 580] 943 AL & 4 AT

6. Aln} &2l0|AQ| FEHAH

Apt Setol g ofuk Al @ 4E By £E26) AR
sfo] AbeolA] 24A12F ke 4] WiskE TR Ak X5t
X 9e Abt &etol2o) Lito] 52.50& Liekd wh, uk
o8 228 A3 AL L] 69.52~78.118 22ES
Helgk 299 Lgtol 9koLt e 73be] Faist Xl B
o] 4] GFSYThTable 2). Ae} Letol o] oj3byt 7H 2 A
£ YR 2 JES ABZLOR ek 4 glom, glo]
27 Uerd4E A Mt gol dofd Ao B 4
Sleh. AEGHO] A9 HelshA] ohe Alat ol solA 17.08
o M WSk UrEhdl vk, 74 T SE B0l 237263,
ot 22 B4 3.00~371 TeI At FEBA 711~
12122 7 79 2224 A WS 7P A dold
A& & 5 ek AR efol Ao ophe WA AT A
Sotx) ghe AemT gt 9 7 ] 2EEL AR
Apk ool oA Zlo] Thh AT AL & 4 gt
(Fig. 5). Weller A 5(1997) Lgke] ¥sk= PPO 49| Z7}
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Table 2. Changes in Hunter L and AE value of apple
slices by onion, apple and mandarin orange peel extracts
solutions after 24 hours at room temperature

Natural substances  Extract L AE
Control 52.50+6.89 —17.08
Water 78.11£3.57 3.00
Onion
EtOH 76.41+0.67 3.71
Water 71.83+1.38 12.12
Apple
EtOH 69.52+0.21 7.11
Citrus unshiu Water 74.27+3.63 237

(Mandarin orange)  EtOH 71.64+3.48 2.63
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Fig. 5. Changes the appearances of apple slices by onion,
apple and mandarin orange peel extracts solutions after 24
hours at room temperature. A-1: water extract of onion, A-2:
80% EtOH extract of onion, B-1: water extract of apple, B-2:
80% EtOH extract of apple, C-1: water extract of mandarin
orange peel, C-2: 80% EtOH extract of mandarin orange peel.
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