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Effects of 5-Aminolevulinic Acid on the AsA-GSH Cycle in Grape Leaves under
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Abstract: Using two salinity-resistance grape cultivars: ‘Summer Black’ (weak salt resistance) and ‘Rizamat’
(strong salt resistance) as the material, effects of the different concentrations of ALA on AsA-GSH cycle under
different concentrations of salt stress in grape leaves were analyzed. The results showed that spraying 75 mg-L"
ALA can significantly improve activities of ascorbic acid peroxidase (APX), glutathione reductase (GR), mono-
dehydroascorbate reductase (MDHAR), dehydroascorbic acid reductas (DHAR) and contents of ascorbic acid
(AsA) and glutathione (GSH) and AsA/DHA, GSH/GSSG ratio, significantly reduce contents of hydrogen
ascorbic acid type (DHA) and oxidized glutathione (GSSG) in ‘Summer Black’ grape leaves under 2 g-kg™' salt
stress. And spraying 150 mg-L™" ALA can significantly improve activities of APX, GR, MDHAR, DHAR and
contents of AsA and GSH and AsA/DHA, GSH/GSSG ratio, significantly reduce contents of DHA and GSSG in
‘Rizamat’ grape leaves under 4 g-kg" salt stress.
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Table 1 Effects of ALA on the activities of APX, GR, MDHAR and DHAR in ‘Summer Black’ grape leaves under salt stress

APXE M/

S R o] 7!
ALAW R /mg L umol-mg” (% H)-min’'

NaClifkJ%/g kg

0 0 106.26+1.104¢
0 75 115.77+0.859"
0 150 109.65+0.440"
2 0 131.43+0.399°
2 75 161.86%3.603°
2 150 150.27+0.526°
4 0 160.89+4.943¢
4 75 188.60+5.105"
4 150 174.84+1.784"

GRiF 14/ MDHAR:# 4/ DHARGE %/
umol'mg” (FEH)min"  pmol'mg” (FHH)'min'  umol'mg” (& H) min
15.21+0.732° 15.06+0.790" 16.06+0.371¢
20.56+0.388" 18.19+0.256" 18.87+0.997¢
18.68+0.638° 16.64+0.378¢ 17.96+0.500*
18.85+0.633" 19.59+0.595¢ 18.68+0.160°
26.97+0.380° 28.73+0.901" 24.24+0.474°
25.77+0.274° 25.03+0.603° 22.19+1.121°
24.98+0.848° 28.16+2.214° 22.51+1.191°
34.55+0.916" 32.94+0.346" 27.88+0.386°
31.39+0.537° 30.44+0.256™ 26.97+0.956
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Table 2 Effects of ALA on the activities of APX, GR, MDHAR and DHAR in ‘Rizamat’ grape leaves under salt stress

APXiEE/

v . -1 v E=d !
NaCl& ¥ /g-kg' ALAWKE/mg-L umol-mg” (& £1)-min’

0 0 176.05+2.185¢
0 75 188.20+1.749"
0 150 193.9440.976"
2 0 203.26+0.861°
2 75 224.23+2.158°
2 150 242.68+3.403¢
4 0 227.32+1.363¢
4 75 252.77+1.799"
4 150 275.84+0.370°

GRig M/ MDHARJE 14/ DHARJE %/
pmol'mg” (FH)-min"  pumol'mg’ (FH) min" umol'mg” (& H)min"
19.81+0.406° 25.65+0.818¢ 18.0440.072"
22.47+0.338" 27.08+0.248¢ 20.46+0.407°
23.50+0.475 28.95:+0.342" 21.48+0.524°
26.71+0.648° 31.3540.653¢ 21.34+1.264°
30.55+0.403¢ 34.37+0.614° 24.32+0.233¢
31.42+0.270° 36.204+0.448° 26.19+0.227¢
33.00+0.130° 36.92+1.077° 24.33+0.549¢
36.23+0.533" 41.25+0.473° 28.05+0.381°
41.17+0.209° 43.93+0.414° 30.960.924°
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Table 3 Effects of ALA on the contents of AsA, DHA and AsA/DHA ratio in ‘Summer Black’ grape leaves under salt stress

NaClikJ%/g kg ALAK % /mg-L" AsA T H/mg-g! DHA® f/mg-g" AsA/DHA
0 0 20.57+0.458" 9.34+0.337% 2.21+0.097°
0 75 23.80+0.520° 7.95+0.653° 3.03+0.178"
0 150 21.30£0.301° 8.53+0.379° 2.5140.138"
2 0 16.49+0.241° 13.52+0.712° 1.23+0.064°"
2 75 20.05+0.451° 10.75+0.781¢ 1.88+0.109°
2 150 18.69+0.321° 12.56+0.404° 1.49+0.073°
4 0 12.69+0.281" 18.15+0.721° 0.7040.039¢
4 75 14.97+0.430¢ 15.56+0.687° 0.96+0.027"
4 150 13.87+0.437 17.41+0.404° 0.80+0.012¢

R4 ALAKT Eh e T BIL SR A B AsA. DHAS & M AsA/DHA ELAE i 52

Table 4 Effects of ALA on the contents of AsA, DHA and AsA/DHA ratio in ‘Rizamat’ grape leaves under salt stress

NaClikJ%/g kg ALA ¥ /mg-L"! AsA T Hi/mg-g” DHA H/mg-g" AsA/DHA
0 0 23.29:+0.650% 11.79+0.290° 1.98+0.049°
0 75 25.69+0.364" 10.48+0.286° 2.45+0.074°
0 150 27.19+0.314° 9.61+0.505° 2.85+0.195"
2 0 19.40+0.526° 14.80+0.533¢ 1.31+0.047°
2 75 21.63+0.407° 12.96+0.586° 1.67+0.083¢
2 150 24.27+0.552" 11.98+0.377° 2.03+0.078°
4 0 15.3120.503¢ 18.7440.569° 0.82+0.025"
4 75 17.37+0.637" 17.31+0.387" 1.01£0.024"
4 150 19.76£0.757° 14.72+0.707° 1.35+0.067°
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T 43 B a 7570150 mg- L VR B I ALA R 3 5
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Table 5 Effects of ALA on the contents of GSH, GSSG and GSH/GSSG ratio in ‘Summer Black’ grape leaves under salt stress

NaClikJ%/g kg ALA /gL GSH? #/mg-¢” GSSG H/mg-g' GSH/GSSG
0 0 2.8240.034° 3.02+0.046° 0.93+0.014°
0 75 3.01+0.036" 2.57+0.043¢ 1.18+0.021°
0 150 2.92+0.020° 2.78+0.033" 1.05+0.015"
2 0 2.36+0.020° 3.80+0.052° 0.6240.009"
2 75 2.82+0.026° 3.20+0.024" 0.88+0.006"
2 150 2.58+0.022¢ 3.29+0.004* 0.78+0.001°
4 0 2.00£0.023" 4.25+0.035" 0.47+0.004"
4 75 2.24+0.018" 3.68+0.053° 0.61+0.003"
4 150 2.13+0.038¢ 3.78+0.053™ 0.56+0.008¢

F6 ALAXS EhJHIE T AL SR A & i GSH. GSSG & K GSH/GSSG LU AH 1) 541
Table 6 Effects of ALA on the contents of GSH, GSSG and GSH/GSSG ratio in ‘Rizamat’ grape leaves under salt stress

NaClikJ%/g kg ALAK % /mg-L" GSH% f/mg-¢” GSSG# H/mg-g’ GSH/GSSG
0 0 3.18+0.029° 3.50+0.031" 0.91+0.008°
0 75 3.30£0.016° 3.27+0.013¢ 1.01+0.004°
0 150 3.56+0.032" 2.914+0.051" 1.23+0.023"
2 0 2.79+0.015" 4.3140.050° 0.65+0.008°
2 75 2.95+0.045" 4.07+0.063" 0.73+0.011¢
2 150 3.26+0.027¢ 4.11+0.038" 0.89+0.009°
4 0 2.19+0.018" 5.03+0.056" 0.44+0.005¢
4 75 2.35+0.026" 4.68+0.023" 0.50+0.003"
4 150 2.59+0.031" 4.11+0.034 0.63+0.005°
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