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Effect of Extraction Conditions on Antioxidant Components and Antioxidant Activity of Strawberry Fruit Extracts

LUO Ya, WANG Xiao-rong, ZHANG Yong, LIU Ze-jing, REN Yun-nan, YANG Tao, TANG Hao-ru*
(College of Horticultural, Sichuan Agricultural University, Ya’an 625014, China)

Abstract: Strawberry fruits from Fragaria ananassa ‘Toyonaka' picked at the green maturity stage were extracted with different
solvents under varying conditions of temperature and extraction time and the extracts obtained were tested for their antioxidant
components and antioxidant activity. The results showed that methanol-water-HCI (80:19.9:0.1, V/V) extract revealed a
significant increase in the contents of total phenols, flavonoids and ascorbic acid, DPPH free radical scavenging activity and ferric
ions reducing power when compared with methanol, ethanol, methanol: ethanol-acetone (1:1:1, V/V) and water extracts. The
optimal extraction conditions (at 60 ‘C for 480 min) for achieving maximum extraction of antioxidant components did not accord with
those (at 25 °C for 120 min) resulting in maximum antioxidant activity, indicating that the contents of antioxidant components did
not necessarily represent the antioxidant activity of strawberry fruit extracts. Comprehensively considering the contents of
antioxidant components and antioxidant activity of strawberry fruit extracts, we concluded that extraction with methanol-water-
HCI mixture (80:19.9:0.1, V/V) for 120 min at 25 “C is more suitable for extracting antioxidant components from Strawberry fruits.
Key words: strawberry; fruit extract; extraction solvent; antioxidant component; antioxidant activity
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Table 1 Contents of total phenols, flavonoids and ascorbic acid in different solvent extracts from strawberry fruits

LR F 25°C. 60min 25°C. 120min 25°C. 480min  60°C. 60min 60°C. 120min 60°C. 480min
R L 675.33 +32.28*  853.11 + 42.22° 728.67 + 52.54° 549.41 + 57.28 784.22 & 56.35" 917.56 =+ 27.31°
My (LA L 336.06 + 13.38¢  422.41 + 11.48% 360.83 + 19.27¢ 741.14 + 40.31° 408.44 +5.82¢ 536.70 * 32.46"
TFmRIb, P - 2.8 - TN (1:1:1)  553.56 + 17.51° 523 +18.93°  568.56 & 22.63° 572.44 + 29.45° 556.89 + 9.64° 673 + 39.69°
mg/100g) P - JK - $51%(80:19.9:0.1) 705.07 + 48.68°  967.73 &+ 22.31° 975.73 + 12.86* 1056.4 + 17.09° 1047.73 & 21.6° 1058.4 + 26.91°
K 423.06 = 8.16° 26553 & 17.80° 318.86 + 25.33¢ 490.72 + 20.55¢ 476.40 + 3.08¢ 494.67 + 16.50¢
R 13.93 + 0.932 15.83 £ 0.42° 15.22 £ 0.47° 17.40 £1.02*  13.79 + 1.65° 18.75 + 1.93°
BT L 6.80 + 0.00° 7.96 & 0.34° 7.32 4 0.45° 9.91 & 0.58° 6.60 * 1.55 10.17 + 1.4°
(LA T, Il - 20 - TNEA(1:1:1)  8.42 £ 0.25° 11.96 + 0.51° 6.35 + 0.78¢ 8.80 + 0.08« 7.15 + 1.47° 9.79 & 0.67¢
mg/100g) PR - 7K - #57$#2(80:19.9:0.1) 8.73 £ 0.12° 11.29 + 0.42° 10.67 + 0.18° 20.09 £ 1.11*°  13.77 £ 0978 2537 +0.62*
K 3.96 + 0.54¢ 3.9 + 0.22¢ 2.92 +0.08° 7.59 +0.78¢ 4,90 + 0.57° 9.10 + 1.23¢
A 8.47 & 0.06¢ 7.51 & 0.15¢ 7.60 & 0.54° 12.44 +0.81°  13.37 +0.58° 14.31 & 0.62°
EiRZ NN L 14,52 + 0.520 12.61 + 0.67¢ 8.79 + 0.58¢ 11.26 +0.91°  9.70 + 0.62¢ 14.4 +0.622
(ABUIR M ER T, W - 28 - AEA(L11) 11,16 £ 0.17° 15.79 + 0.75° 21.54 + 0.80° 15.30 = 0.94¢  9.37 + 1.04¢ 11.76 £ 1°
mg/100g)  HEE - /K - #h7#2(80:19.9:0.1) 25.31 + 0.95° 31.15 + 1.00° 215 +0.78 15.44 +0.95°  8.63 + 0.96° 13.68 + 0.70°
K 14.66 + 1.31° 13.22 + 0.55° 15.19 + 1.48° 10.77 £1.17°  11.80 + 0.94° 9.52 + 0.06°
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Table 2 Antioxidant activities of different solvent extracts from strawberry fruits

SR 25°C. 60min  25°C. 120min  25°C. 480min 60°C. 60min 60°C. 120min 60°C. 480min

A 26.12 = 1.86°  33.39 + 1.90¢ 40.43 +3.44> 3837 £ 355%  41.75 & 4.76" 42.84 £ 2.45>

DPPH [ 2t ) ?w% 19.02 £ 1.18*  20.33 & 1.01¢ 16.83 - 5.08¢  18.36 &= 3.13°  24.92 + 3.42¢ 28.31 + 5.65¢
R % P - 20 - PIA(1:1:1)  23.93+3.01°  40.37 + 1.16° 39.56 + 6.88" 38.47 & 10.05®  46.67 + 6.88% 50.82 + 2.15
I - 7K - £6712(80:19.9:0.1) 53.33 +7.71*  71.25 + 0.96a 62.19 £2.79° 5224 +6.72¢ 5322 +373 6230+ 11.53°

7K 16.07 +0.98°  37.46 + 0.76¢ 25.03 = 2.37¢  27.87 +£12.70 3574 + 6.63° 32.46 + 2.36°

FH 0.15 + 0.01° 0.15 + 0.020 0.16 + 0.020 0.19 + 0.01° 0.16 & 0.03° 0.20 & 0.01°

FRAP/ L 0.12 + 0.00° 0.11 + 0.02¢ 0.10 + 0.03¢ 0.09 + 0.01¢ 0.13 & 0.04° 0.14 & 0.02°
(mmol FeSO:  HIEE - ZFF - N (1:1:1) 0.14 + 0.020 0.19 + 0.03° 0.19 + 0.03° 0.16 + 0.01° 0.17 & 0.03° 0.22 & 0.01°
/100g) P - 7K - $571#(80:19.9:0.1)  0.31 & 0.042 0.36 + 0.01° 0.28 +0.03° 0.27 £+ 0.04 0.27 % 0.06° 0.36 & 0.02¢

K 0.17 + 0.01° 0.15 + 0.00° 0.16 + 0.01° 0.18 + 0.03° 0.18 & 0.01° 0.19 & 0.020
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