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The Functional Comporients of the Antioxidant Activity of Plums
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Plums of 8 varieties (Early Rivers, Sun Prune, Robe de Sargenant, Chairn, Opal, Sunctus, Purple Ais,
President) cultivated in Hokkaido in 2002-2004 underwent polyphenol extraction using 5% formic acid
methanol, and amounts of polyphenol yielded and antioxidative activity were compared. Significant
differences were observed befween crops of different years. The Chairn and Sunctus varieties had the
highest polyphenol content. These varieties also showed the highest combined antioxidative activity.
Although there was a low correlation coefficient between the quantity of polyphenol monomers vielded and
antioxidative activity, there was a high correlation between the amount of polyphenol polymers and
antioxidative activity. Quantities of polyphenol polymers were calculated by subtracting the quantity of
polyphenol detected by the HPLC method from the total amount of polyphenol as calculated by the
Folin-Denis method. These results indicate that the main constituents responsible for antioxidative activ-
ity in plums are polyphenol polymers. In addition, the polyphenol content of plums cultivated under
aopen-field and closed-field conditions (the latier excludes rain} were examined over 3 years. The results
revealed that there was little change in the polyphenol content of closed-field-cultivated fruit throughout
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the year.
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Table 1 Skin color and weight of plums®
Weight {g/piece)
Cultivar Skin color
2002 2003 2004
Early Rivers Deep biue 26.713.0° 20.7%£1.9° 22.7x2.0f
Sunprune Deep blue 26.7+3.1% 23.3£3.0¢ —
Robe de Sargenant Purple-blue 29 8+2 2¢ 35.8+3.5° 31.8*+2.1¢
Chairn Blunt purple 39.5£3.7° 33.443 0 46.1£6.5°
Opal Light purplish-red 39.5+2,7¢ 31.3+3.0¢ 34,63, 94
Sunctus Deep blue 44 014 8° 41.0£7.4° 55.3+4.7°
Purple Als Purplish red 86.1%x16.0" 81,9x11.7* 96.9%5.5%
President Purpie-blue 93.5k7.9° 83.2%14.1° -

*Data expressed as mean*SD. Values within a column followed by different letters are

significant at P<0.05.
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Table 2 Total polyphenol and antioxidant capacity of plums®
2002 2003 2004
Cultivar Total Antioxidant Total Antioxidant Total Antiexidant
polyphencl]® capacity® polyphenol® capacity*® polyphenol® capacity®
{mg/100 g) {(umol/g) (mg/100 g) (umol/g) (mg/100 g) {pmol/g)
Early Rivers 77.6%5.1¢ 5.0+0.17 143.8x 9.5° 11.9+0.6™ 122.1= 7.0° 8.7+0.3
Sunprune B7.5t4.3° 7.3%0.1° 143.8210.4° 10.8+0.8 — —
Robe de Sargenant  126.6--2.4° 10.2£0.08 128 .8-20.2° 10.1x1.8° 246.1+36.5° 15.2%1.4°
Chairn 136.710.9° 10,4440 .22 238.9%& 6.0° 20.4%£0.5° 223.21+22 8 14.4+1.5°
Opal 104.5+1.7¢ 7.9+0.1¢ 167.1+ 6.3® 11,1£0,2¢4 169.0+21,7° 10.441,7"
Sunctus 132.7+6.1° 10.5%x0.1? 167.2+13.8>  12.6+1.9° 215.3+17.3° 13.7x1.5*
Purple Ais 85.3£3.2° 7.1%0.2° 101.5+10.1¢ 8.7%£0.5° 148.5+24 0% 8.9+0.7%
President 100.5E£2.14 8.44+0.3° 185.2+15.5" 12,121, 0% — —

iData expressed as mean=®SD.

*Data expressed as milligrams of gallic acid equivalents per 100 g of fresh weight.

¢ Antioxidant capacity expressed as micromoles of Trolox equivalents per gram of fresh weight.
Values within a column followed by different letters are significant at P<<0.05.
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Fig.1 Correlation between antioxidant capacity (by

the DPPH method, micromoles of Trolex equi-
valents per gram ol [resh weight) and total
polyphenols {(by the Folin-Denis method, milli-
grams of gallic acid equivalents per 100 g fresh
weight) of plums '

NI, SERORE ) 7 =/ — VB EHBRLERE (DPPH
2 UhNEERICL D) oFoEBEREEE KL LTS,
HRABRE R A1 084 EEWVETH -1 (Figure 1), O
i, Kim 5% Sun 5 03E? ERBTH -7/ Lo
L, 75 40INEFEOEVICLIOR) 7=/ —~EBILE
WY Shizoiz, EFRECPHBEERELE, £FHLT
LABEBERAR) 7/ — LB L RBREREOKE
SIFELEZ AR ELTELLRE,

T LEENAHEEOE ) 7 =/ — VAT HPLC
THH L (Figure 2). #0RBE, TELLY 7=/ -
G4 oarvEBCEY, IESAPREShE -7
Fir— g v —nd 2 B, £ 7=/ - 108
W% L by nay vBTh- £, TILALE
FENALEERAEY 7 2/ — A, REOBV FERS
(, FoLfELyuoy VEBEMEORT 7 oay BT

40

20

20 40

Retention time {min)

30

Fig, 2 HPLC chromatogram of plum fractions

A detected by UV 380nm, B detected hy UV 520
nm. Peak identification : 1, neochlorogenic acid ;
2, chlorogenic acid ; 3, cryptochlorogenic acid ; 4,
p-coumaric acid ; 8, rutin ; 6, cyanidin 3-glucoside ;
7, cyanidin 3-rutinoside ; 8, peonidin 2-glucoside ;
9, peenidin 3-rutinoside.
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Table 3 Polyphenol contents and relation between each phenolic compounds content (mg/100 g) and
antioxidant activity {(tmol/g)®
H f
Cultivar Total b Neochlo‘rogemc Others © Anthocyanin ¢ Sub total® Polymer'
poiyphenol acid {presumption)

Early Rivers 122.1 56.4 28.6 30.7 115.7 6.4
Robe de Sargenant 246.1 111.5 35.2 5.2 151.9 94.2
Opal 169.0 71.7 40.4 1.7 113.7 56.3
Chairn 203.2 70.7 43.8 11.8 126.0 a7.2
Sunctus 215.3 57.1 36.2 27.1 120.4 94.9
Purple Als 148.5 62.3 37.5 1.3 101.1 47 .4

Correlation with 0.97 0.36 0.16 <0.10 0.66 0.85

antioxidant capacity*

*Data expressed as mean®=8D. "Data expressed as milligrams of gallic acid equivaleﬁts per 100 g of fresh weight.

¢Others is the sum of cryptochlorogenic acid, chlorogenic acid, p-coumaric acid, rutin.

dData expressed as milligram of cyanidin 3-glucoside equivalents per gram of fresh weight.

¢3ub total is the sum of necchlorogenic acid, others, anthocyanin by HPLC,

"Polymer (presumption) was estimated by {total polyphenol-sub total).

£ Correlation between antioxidant capacity and each factor was shown as a coefficient R%
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Table 4 Influence on the functional component content and antioxidant capacity by differeni cultivation conditions"

Total polyphenol (mg/100 g)° Anthocyanin (mg/100 g) Antioxidant capacity (u mol/g)
2002 2003 2004 2002 2003 2004 2002 2003 2004

Cultivar Conditions

Purple Als Normal 85.413,2% 101.5+10.0° 148.5+£24.0° 4,0%£0.8* 1.3£0.1" 0.4:£0.7* 7.1X£0.2* 8.7£0.5° 8§.0+0.7
Rain-cover 96.7x2.1° 98.6+28,5° 91.9%£10.0* 5.2%0.4®> 1.94£0.4% 0.720.2° 8.5X0.1° B8.8%0.9 6.430.6°

President Normal 99.2+2.0" 169.2+16.5° - §.0L£0.4% 5.8%0.4° — 8.4X0.8% 12.1£1.0° —
Rain-cover 146.1£5.9° 151,1£7,5% — 16.010.4° 4.4£0.3" — 9.1%+0.1* 10.4*0.5° —

“Data expressed as mean®SD. *Data expresscd as milligrams of gallic acid equivalents per 100 g of fresh weight.
¢Data expressed as milligram of cyanidin 3-glucoside equivalents per gram of fresh weight.
4 Antioxidant capacity expressed as micromoles of Trolex equivalents per pram of fresh weight,

Values within a column followed by different letters are significant at P<0.05.
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