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Physiologically Active Components and Antioxidant Capacity of
Grapevine Leaves at Growth Stages
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Abstract This study was conducted to investigate physiologically active components and antioxidant capacity of
grapevine leaves at growth stages. The leaves from two strains of grapevine, ‘Campbell Early’ and ‘Rosario Bianco’, were
collected at five different growth stages (leafing, blossom, fruiting, coloring, and maturity). Total flavonoid content was
higher in leafing stage than the other stages and gradually decreased during growing. Total phenol content was higher in
‘Campbell Early’ than in ‘Rosario Bianco’. Hydroxyl radical scavenging ability increased in the leafing stage and
decreased during growing. The electron donating ability was higher in ‘Campbell Early’ then ‘Rosario Bianco’ until
blossom stage. Leaves from ‘Campbell Early’ showed higher total antioxidant capacity than those from ‘Rosario Bianco’.
According to the above results, grapevine leaves until the blossom stage would possess strong antioxidant activity by
physiologically active components such as polyphenol compounds. Therefore, these results suggest that young grapevine
leaves can be used as materials for the development of functional foods.
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Leafing 203 19.1 olrsh 7o) AULe] FFNA U W vehrort 4%
Blossom 217 297 el =AM FEOIN 1 Hehdt.
Fruiting 31.6 29.1 Bogs 521l W= 2= ol Bo] $hiEe] = epicatechin
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Table 2. Proximate composition of leaves from two strains of grapevine at growth stages during growing (%)
Variety Growth stage Moisture Crude lipid Crude protein Crude fiber
Leafing 82.8+0.60"2 0.45+0.14° 7.08+0.207 3.42+0.54°
Blossom 75.7£2.30° 0.35+0.10° 6.40+0.27° 4.64+0.24°
Campbell Early Fruiting 71.0+£0.50° 0.52+0.17° 6.51+1.12° 4.50+0.46"
Coloring 72.6+£1.20° 1.594+0.26* 4.30+0.10° 7.33+£0.32*
Maturity 52.6+1.90° 1.924+0.24* 6.53+0.48° 7.67+0.91*
Leafing 83.0+1.07° 0.34+0.01° 6.86+0.18" 2.43+0.23¢
Blossom 80.8+0.12 0.42+0.00* 5.24+0.34° 2.67+0.31°
Rosario Bianco Fruiting 75.6+2.63™ 0.80+0.04° 6.43+0.53* 3.87+0.06"
Coloring 70.0+5.42¢ 1.09+0.01° 6.09+0.05 8.90+0.26
Maturity 67.9+3.63¢ 1.2540.04* 5.35+£0.57° 8.83+0.38°

YValues are mean+SD (n=3).

DValues with the same superscript letter in a column are not significantly different at p<0.05 by Duncan’s multiple range test.
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Table 3. The color of leaves from two strains of grapevine at growth stages during growing

Hunter color values

Variety Growth stage AE
L a b

Leafing 32.3+£1.79%2 -8.6+0.5¢ +15.242.9° 0.0

Blossom 32.6+0.5 -12.3+0.6" +19.8+1.6° 6.1°

Campbell Early Fruiting 35.3£1.6 -16.3+£0.5° +22.8+1.3° 11.3
Coloring 30.3+0.6 -9.0+0.2¢ +9.7+0.7° 5.8

Maturity 35.7+1.2* -13.4+0.7% +16.1£1.0° 6.1°

Leafing 36.0+5.1N -13.5£2.4° +22.545.0° 0.0

Blossom 36.8+1.9 -14.6+2.6° +21.6+4.6° 4.6°

Rosario Bianco Fruiting 35.9+0.6 -11.2+0.5® +14.9+1.4° 7.9°
Coloring 34.2+1.5 -9.0+1.5° +10.1£2.7° 13.4°

Maturity 32.242.0 -11.6£1.7% +14.0+2.3° 9.0

YValues are mean+SD (n=>5).

DValues with the same superscript letter in a column are not significantly different at p<0.05 by Duncan’s multiple range test.

Table 4. Total flavonoids and total polyphenol contents of leaves extracts from two strains of grapevine at growth stages during growing

(mg/g powder)
Growth stage Campbell Early Rosario Bianco t-value

Leafing 30.3+0.90"2 27.540.57° 6.341%**

Blossom 27.6£0.18" 26.9+0.57° 2.799*
Total Fruiting 26.2+0.32° 24.7+1.06° 3.339%*

flavonoid .

Coloring 21.3+£2.42°¢ 21.1+0.98° 0.204

Maturity 17.8+1.72¢ 21.4+1.63¢ -3.692%*

Leafing 81.3+3.2M% 73.1£2.7° 4.856**

Blossom 95.7+11.3 76.6+3.1* 3.981%*
Total Fruiting 56.0+1.3¢ 52.0+1.6 4.663%*

polyphenol ) |
Coloring 70.0+1.5° 54.6+2.5 13.028%**
Maturity 40.143.7° 61.842.9° -11.257%**

YValues are mean+SD (n=>5).

DValues with the same superscript letter in a column are not significantly different at p<0.05 by Duncan’s multiple range test.

*Significant at p<0.05 by r-test.
**Significant at p<0.01 by #-test.
***Significant at p<0.001 by #-test.
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Table 5. Antioxidant activity of leaves extracts from two strains of grapevine at growth stages during growing (%)
Growth stage Campbell Early Rosario Bianco t-value
Leafing 90.2+0.62"% 91.4+0.54° -3.868%**
. . . Blossom 89.4+0.53" 90.0+£0.47° -1.980
Hydroxyl radical scavenging ability Fruiting 87.540.21° 83.84+0.34° 22 43T7***
2000 L e e ’
L) Coloring 86.3+0.74° 85.5+0.35¢ 2.424%
(2000 pg/
Maturity 85.5+0.70° 83.6+£1.391 3.018*
Leafing 71.4+1.32 63.244.9° 3.951%*
. i Blossom 65.7+1.6" 62.0£1.3° 4.308**
Ele““’“zd(’“a““g ability Fruiting 59.942.0° 63.5£0.6" 42525
125 L 942, .5£0. .
(125 pg/mL) Coloring 67.8+3.9° 70.2+1.1* -1.430
Maturity 73.3+2.0° 70.7+2.9* 1.864
Leafing 61.5£7.1"2 51.5£2.9° 3.202%*
. . . Blossom 59.3+1.4° 59.2+1.8* 0.128
ABTS radical scavenging ability Fruiting 47.142.6° 34.942.0¢ 4.650%%
(2,000 pg/mL) ; S :
Coloring 52.7+1.8 46.8+1.3 6.594
Maturity 38.0+4.3¢ 49.2+1.9" -5.833%**

YValues are mean+SD (n=5).

YValues with the same superscript letter in a column are not significantly different at p<0.05 by Duncan’s multiple range test.

*Significant at p<0.05 by #-test.
**Significant at p<0.01 by r-test.
***Significant at p<0.001 by #-test.

Table 6. Correlation coefficient between physiologically active components and antioxidant capacity of leaves extracts from two strains

of grapevine at growth stages during growing

Total flavonoid Total polyphenol Hydroxyl" DPPH? ABTS?
Total flavonoid 1.000 0.698** 0.676** -0.530%* 0.519%*
Total phenol 1.000 0.644** -0.212 0.839**
Hydroxyl" 1.000 -0.268* 0.595%*
DPPH? 1.000 0.065
ABTSY 1.000
YHydroxyl radical scavenging ability.
PDPPH radical scavenging activity.
YABTS radical scavenging ability.
Correlation is significant at *p<0.05, **p<0.01.
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