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Effect of Antioxidant Activity and Change in Quality of Chemical
Composition and Polyphenol Compound during Long-term Storage
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Jong-Ho Bae’, Sung Kim® and Cheong Choi*
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Changes in polyphenol, free sugar, and organic acid concentrations and their antioxidative activities in Korean
pear during storage were investigated. The antioxidant activity of polyphenols was evaluated. Polyphenol
concentration in different parts of pear, peel, pulp and core, reached 25.7%. pH decreased while concentrations
of free sugars, including fructose, glucose, and sucrose, increased during storage. Four organic acids, citric,
malic, succinic, and fumaric acids, were determined. Succinic acid was the major organic acid in the pulp and
decreased after 5 month of storage. The antioxidative activities of polyphenol fractions I, II, and III on
cottonseed, linseed, and fish oils were higher than those of the control group.
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Peel, Core and Plup of Pear(Shingo 1Ckg)
+«——— 60% Acetone

Extraction (24hrs. room temperature)

Centrifugation (3,000 rpm, 30 min)

Precipitate Supernatant
+—— 60% Acetone
Extraction (24hrs. room temperature)
4 time

Centrifugation (3,000 rpm, 30 min)
Precipitate Concentration
Discard Filtration

Chlorophyll Filtrate
Discard Concentration

Acetone Extraticn

Fig. 1. A procedure for polyphenol extraction of pear.
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Fig. 2. Changes of moisture contents in pear during storage at
4°C.
[J: Peel, N: Pulp, M : Core.
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Fig. 3. Changes of pH in pear during storage at 4°C.
{J: Peel, &: Pulp, B : Core.
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Table 1. Composition of free sugars in pear during storage at

4°C (%)
Storage time
Part of pear  Fructose Glucose Sucrose
(month)
Peel 6.72 1.26 0.38
0 Pulp 7.09 1.43 -
Core 5.68 1.33 -
Peel 7.41 1.35 0.46
1 Pulp 7.26 2.88 -
Core 5.83 1.85 0.09
Peel 792 1.82 0.47
2 Pulp 8.26 294 -
Core 6.28 297 0.10
Peel 8.06 1.88 051
3 Pulp 8.58 3.06 -
Core 6.49 2.38 0.11
Peel 8.67 2.34 0.56
4 Pulp 8.81 3.37 -
Core 6.69 2.54 0.13
Peel 8.68 241 0.58
5 Pulp 8.92 346 -
Core 7.21 267 0.18
Peel 8.72 2.46 0.60
6 Pulp 9.03 3.58 -
Core 7.36 3.06 023
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B 87 Akl AEEIT HHollE succinic acid o] A
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acid®] ol AU WROH AESE A% A4 5
HOJ ﬁoﬂ}_‘, ok 67.6% 71—/\O]_oiq_ J/]_N\ﬂ ./] _Al:ﬂ-/%] & 7 ]
e malic acid®] $ge] A wkew ARV T A
A} 71 ggol F7ksHe o] Bolakleh. Cire acide] 3
o Watz Asole FAs] YA Wt F§ % I
o4 A7 F 2 Bl F FrksE 4 522 )
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7}zb 6238, 3.67 2 20.14 mg/ge) ot A 67 Yol =
73.18, 3.04 ¥ 3280 mg/gCE FUIstrh £3), A FERe
gheol 38.59%28 F713I9ICh. Georget Wrolstad™i= A%
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Table 2. Composition of organic acid in pear during storage

4°C (mg/100 mL)
SWOIage  piof  Ciwic  Malic  Succinic Fumaric
time . . - .

(month) pear acid acid acid acid

Peel - 3229 3519.4 558.0

0 Pulp 44.6 278.4 752.8 3379
Core 274.2 204.0 1089.8 17.3

Peel - 3105 34275 477.0

1 Pulp 469 264.9 692.4 292.4
Core 283.3 214.9 1113.8 17.0

Peel - 302.9 32679 4238

2 Pulp 49.5 246.9 533.8 276.5
Core 291.6 219.0 1256.5 16.5

Peel - 299.6 31825 2732

3 Pulp 51.0 243.0 48272 2433
Core 291.7 284.0 1392.5 177

Peel - 291.7 3001.6 180.8

4 Pulp 65.1 225.1 3244 380.7
Core 334.1 384.0 1475.8 14.6

Peel - 289.6 2986.1 168.2

5 Pulp 66.2 224.8 480.8 385.8
Core 34.1 394.1 1479.2 142

Peel - 276.3 2980.3 162.7

6 Pulp 69.3 224.0 462.2 390.1
Core 341.6 394.8 1502.9 14.0
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Fig. 4. Changes of polyphenols in pear during storage 4°C.
[1: Peel, N: Pulp, M : Core

W) #52] A 5 £ polyphenol FFEFo] B AFo)] A3k
HY E90] A3 B} =gt

Polypheno! &lgtge| &£2| :

Hje] FZE& Sephadex G-500 <3t R A3} Fig. 59
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F-39] fraction® 2 3 3 ¥ F-1 fractionolX AE 1~27}
A 2%5F°] 3¥HEol, F2 fractionl £ compounds 3, 43}
&, F-3-fraction®| A& compounds 59 6 FFEL Eals)
Rt 7} compoundE TLCONA 8218 A3} polyphenoldh
&S FeClLol anisaldehyde §¥0 2 BEFAZ Az 7zt
AT ZAe-S YERQ X2 proanthocyanidin A1 S-S

Peel, Pulp and Core of Pear (Shinigoc 10 Kg)
«— 60x Acetone
Concentrated Extract

|

M-1
S-1
F-m

Discard

B-1 M-1
§-3
Comp.1 Comp.2 Comp.3 Comp.4 Comp.5 Comp. 6
48.4 mg 26.8 mg 4.9 mg 8.8 mg 19.6 mg 21.2 mg
1 2 3 4 5 6

gel solvent
M : MCI gel CHP-20 1. MeCH — H:0 (0:1—1:0)
S : Sephadex LH-20 2. EtOH — Water (5%6—40%)
B : Bondapak C; 3. MeOH (60%)
Prep : Prep-PAK 500/C; 4. MeOH (60%6—80%)

Fu ! Fuji-gel ODS G3

Fig. 5. A pr(;cedure for isolation of polyphenol from peel, pulp
and core of pear.
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Fig. 6. Effect of lipid oxidation on polyphenol fraction I, IT and
IH from peel and core of pear cottonseed oil.

CON: Only cottonseed oil, I : Polyphenol fraction I extracted from
peel and core of pear, II: Polyphenol fraction II extracted from
peel and core of pear, III: Polyphenol fraction TI extracted from
peel and core of pear.

2 =33 =3k Ado)A Sephadex LH-20 gelol H,09}
methanol 8- F& WHIE 8%3F A7 methanol 30%
oA F&Ao] 9Fgt proanthocyanidin®7F Hol7] Al &3l
90% methanololl A 7]12] EE FgHEo] &&5& Aoz ¥

AHAA.

Polyphenol2| &HtstEat

HlZHE] 23% polyphenol 3FEHE-E9] cottonseed oil, lin-
seed oil 2 fish oilo] RAA FaksPAde] mixj= F3FS A
A Axs o3t 2ok HAREFg 61 doME dixze
©] 0.21£0.006 mg MDA/LS! WFE ui<] polyphenol 3}3&
2 0.11+0.008, T 0.084 +0.009 mg MDA/L®]Sl e III
< 0.082%0.0030.2 thxL Hgle =2 {24 (P<0.001)
< Yehiith olull&(Fig. 7)9 0.001(P<0.00HE 3H4ks}
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Fig. 7. Effect of lipid oxidation on polyphenol fraction I, II and
II from peel and core of pear by linseed oil.

CON: Only fish oil, I: Polyphenol fraction I extracted from peel
and core of pear, II: Polyphenol fraction II extracted from peel and
core of pear, III: Polyphenol fraction III extracted from peel and
core of pear.
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Fig. 8. Effect of lipid oxidation on polyphenol fraction I, IT and
II from peel and core of pear by fish oil.

CON: Only fish oil, I: Polyphenol fraction I extracted from peel
and core of pear, II: Polyphenol fraction I extracted from peel and
core of pear, III: Polyphenol fraction III extracted from peel and
core of pear.
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