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Effects of the Application Methods and Concentrations of NaCl on
Growth and Antioxidant Activity in Sunflower Sprouts
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ABSTRACT: Salt stress can improve health-promoting phytochemicals in plants. The objective
of this study is to determine the application methods and concentrations of NaCl solution on
growth and antioxidant activity in sunflower sprout. Comparison of methods of spraying and
concentrations of NaCl solution were investigated. The results showed that spraying NaCl with
20 mL and 50 mL daily at 5, 50 and 100 mM enhanced the antioxidant activity in the sprout
without adverse effect on sunflower sprout growth. The comparison of germinated-seed soaking
time and the concentration of NaCl solution were also determined. The results showed that
germinated-seed soaking in 50 and 100 mM NacCl for 5 and 50 mM for 10 min tended to increase
the sprout fresh weight. But soaking in NaCl significantly reduced the antioxidant activity in the
sprout. This study indicated that spraying method had potential to increase antioxidant activity
and soaking method can improve yield of sunflower sprout. The concentration of NaCl up to 100
mM could be a proper level.
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Table 1 Analysis of variance and mean square values for stem length, fresh weight, dry weight

and antioxidant activity of sunflower sprout exposed to different application methods and

concentrations of NaCl solution

Source of variation ~ df Stem length  Fresh weight  Dry weight Antioxidant activity
Method (M) 2 17.832*** 180.47** 0.040 2029.2***
Concentration (C) 4 2777 83.48** 0.007 504.1***

Mx C 8 3.533** 26.94* 0.022* 78.4**

Error 30 0.888 20.33 0.030 28.2

CV (%) 7.76 7.06 4.39 6.70

Kk okk kKK
’ s

significant difference at P < 0.05, 0.01, 0.001

respectively.

Table 2 Effects of application methods of NaCl by spraying on sunflower sprout growth and

antioxidant activity

Method Stem length Fresh weight Dry weight Antioxidant activity
(cm) (g/100 plants) (g/100 plants) (%)

20 mL Daily 11.93+0.31° 63.85+1.52° 3.96+0.04 83.25+2.15°

50 mL Daily 11.16+0.26° 60.38+1.44° 3.95+0.05 88.40+2.06°

100 mL Day 6 13.31+0.39° 67.32+1.07° 3.87+0.04 65.84+2.79°

Data are expressed as mean * SE (n = 15) and the different superscript letters in the same column are significantly

different, P < 0.05.

Table 3 Effects of concentrations of NaCl by spraying on sunflower sprout growth and antioxidant activity

Concentration Stem length Fresh weight Dry weight Antioxidant activity
(mM) (cm) (g/100 plants) (g/100 plants) (%)
0 12.86+0.51° 67.98+1.84° 3.97+0.07 68.81+3.93°
5 12.50+0.17%° 66.05+1.21% 3.90+0.06 76.42+4.36°
50 12.08+0.86"° 62.64+1.63" 3.94+0.02 77.98+4.95°
100 11.72+0.33" 61.83+1.85" 3.92+0.04 84.58+4.04°
150 11.50+0.35° 60.74+2.36° 3.93+0.07 88.03+1.88°

Data are expressed as mean + SE (n =
different, P < 0.05.

9) and the different superscript letters in the same column are significantly
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Table 4 Effects of NaCl in different application methods and concentrations by spraying on
sunflower sprout growth and antioxidant activity

Fresh weight
(g/100 plants)

Dry weight
(/100 plants)

Antioxidant
activity (%)

Concentration Stem length
Method (mM) (Cm)
20 mL Daily 0 12.56+0.38"
5 12.69+0.32"
50 11.57+0.26*
100 12.11+0.34%
150 10.74+0.30%
50 mL Daily 0 11.91+0.32%
5 12.18+0.41%
50 11.25+0.42%
100 10.89+0.26%
150 9.56+0.35°
100 mL Day6 0O 14.11£1.13%
5 12.63+0.25%
50 15.12+1.47°
100 12.17+0.26*
150 12.51+0.29°

71.76+2.42° 4.14+0.08° 76.99+0.58™
65.16+0.85"° 4.00+0.09% 77.47+3.49%
64.62+0.08"° 3.91+0.10% 80.46+6.84*
60.88+2.29"° 3.91+0.11% 92.40+0.73°
56.84+2.78° 3.86+0.03% 88.94+1.79%°
61.53+1.35"° 3.92+0.15% 74.74+5.00%
65.20+3.10%° 3.94+0.12% 89.89+1.90%
59.93+1.87% 3.95+0.04%° 92.28+0.19°
57.07+2.06° 3.96+0.02% 92.38+0.18°
58.17+5.72% 3.97+0.19% 92.71+0.25°
70.65+1.14° 3.85+0.11° 54.70+2.99°
67.78+2.24% 3.77+0.05° 61.89+3.97%
65.15+4.35%° 3.93+0.12% 61.18+0.51%
67.55+1.82% 3.89+0.09% 68.97+3.46°
65.45+1.26%° 3.90+0.05% 82.43+3.49°°

Data are expressed as mean + SE (n =
different, P < 0.05.
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Table 5 Analysis of variance and mean square values for stem length, fresh weight, dry weight

and antioxidant activity of sunflower sprout exposed to different soaking times and

concentrations of NaCl solution

Source of variation  df Stem length Fresh weight  Dry weight  Antioxidant activity
Time (T) 2 0.3013 105.65** 0.3951** 1967+
Concentration (C) 4 0.5662 96.76*** 0.0515 80.6™**

TxC 8 1.0198* 21.37* 0.0756* 32**

Error 30 0.6808 20.14 0.0497 11.5

CV (%) 4.92 5.76 5.96 22.4

* kK kkk
f i

significant difference at P < 0.05, 0.01, 0.001 respectively.

Table 6 Effects of soaking time on sunflower sprout growth and antioxidant activity.

Time Stem length Fresh weight Dry weight Antioxidant activity
(min) (cm) (g/100 plants) (g/100 plants) (%)

5 16.88+0.19 79.42+1.28° 3.91+0.08° 25.30+1.50°

10 16.80+0.24 79.41+1.44° 3.72+0.04° 17.96+1.24°

15 16.56+0.20 74.82+1.35° 3.59+0.05° 2.71+0.79°

Data are expressed as mean = SE (n =
different, P < 0.05.

15) and the different superscript letters in the same column are significantly
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Table 7 Effects of NaCl concentrations by soaking on sunflower sprout growth and antioxidant activity

Concentration Stem length Fresh weight Dry weight Antioxidant activity
(mM) (cm) (g/100 plants) (g/100 plants) (%)
0 16.96+0.20 78.85+1.17%° 3.71+0.06 19.75+4.10°
5 16.56+0.25 77.90+1.09° 3.76+0.05 14.61+3.39"
50 16.55+0.13 82.38+2.23° 3.73+0.12 14.34+3.59"
100 16.93+0.45 77.0242.23% 3.86+0.13 15.2943.24°
150 16.75+0.26 73.29+1.09° 3.66+0.06 11.45+3.36°

Data are expressed as mean + SE (n = 9) and the different superscript letters in the same column are significantly

different, P < 0.05.

Table 8 Effects of NaCl in different soaking times and concentrations by soaking on sunflower

sprout growth and antioxidant activity

Time Concentration  Stem length Fresh weight Dry weight Antioxidant
(min) (mM) (cm) (g/100 plants)  (g/100 plants) activity (%)
5 0 17.02£0.47*  79.42+3.41%¢  3.72+0.15"° 33.51+5.01°
5 16.88+0.50°  78.07+1.49°°  3.87+0.11%° 24.91+0.77°
50 16.83+0.49%  84.76+1.59"  4.06+0.04* 24.76+0.31°
100 17.52+0.36°  81.95+1.10°°  4.19+0.29° 20.33+0.74"¢
150 16.34+0.42%°  72.92+0.69%  3.73+0.08"° 22.98+1.72%
10 0 17.50+0.44° 78.99+1.22°¢  3.73+0.03"° 18.63+0.79%
5 16.35+0.41%  78.91+0.88*¢  3.64+0.06% 16.86+1.52%
50 16.55+0.53*°  85.7145.70° 3.72+0.20°¢ 16.80+3.65%
100 15.94+0.47° 78.73+1.36°%  3.80+0.11> 22.66+2.02%
150 17.50+0.38° 74.72+2.10°°  3.73+0.04™° 11.37+0.48"
15 0 16.71£0.50%*  78.12+1.65°°  3.67+0.12% 7.12+1.00
5 16.1£50.58"  76.72+3.18°  3.78+0.09™ 2.07+1.04%"
50 16.38+0.66"  76.66+0.13°°  3.40+0.13° 1.46+0.98"
100 17.32+0.41° 70.39+4.59° 3.59+0.03% 2.89+2.10%"
150 16.62+0.38%  72.22+2.76%™  3.52+0.14% 1.44+0.78"

Data are expressed as mean + SE (n = 3) and the different superscript letters in the same column are significantly
different, P < 0.05.
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