
Supplementary material of the article “Use of antioxidants and time of cold storage: 

effects over viability parameters and enzymatic levels in semen of rainbow trout 

(Oncorhynchus mykiss, Walbaum, 1792)”. 

 

Table S1: Temporal variation of sperm motility (s) evaluated in rainbow trout (O. mykiss) 

semen stored at 4°C in different treatments and activated with PowerMiltMT. T1: undiluted 

semen, T2: semen diluted in StopMiltTM sperm diluent (1:2), and semen diluted in StopMiltTM 

(1:2) plus antioxidants [T3: Grape polyphenols (50%) (1mg/mL); T4: Trolox C (4μM); T5: L- 

ascorbic acid (1μM)]. C: Pool of fresh semen undiluted as control. Average values ± standard 

error. (T/D: treatments/days). According to the Bonferroni multiple comparisons post-test, the 

lowercase letters indicate the statistically significant differences between the treatments and the 

control (p<0.05). Averages joined by equal lowercase letters in the vertical sense no statistically 

significant differences. 

Motility (s) 

T/D 1 4 8 11 

T1 70.65+0.32(a) 67.31+0.23(a) 0 0 

T2 78.78+0.28(ab) 69.05+0.27(a) 0 0 

T3 90.68+0.29(b) 64.37+0.23(a) 0 0 

T4 91.01+0.26(b) 83.41+0.23(b) 0 0 

T5 90.84+0.36(b) 76.08+0.28(a) 0 0 

C 70.65+0.32(a) 69.90+0.21(a) 71.03+0.26 69.97+0.25 

 

 

 



Table S2: Temporal variation of the fecundation rate (%) evaluated in rainbow trout (O. mykiss) 

semen stored at 4°C in different treatments and activated with PowerMiltTM. T1: undiluted 

semen, T2: semen diluted in StopMiltTM sperm diluent (1:2), and semen diluted in StopMiltTM 

(1:2) plus antioxidants [T3: Grape polyphenols (50%) (1mg/mL); T4: Trolox C (4μM); T5: L- 

ascorbic acid (1μM)]. C: Pool of fresh semen undiluted as control. Average values ± standard 

error. (T/D: treatments/days). According to the Bonferroni multiple comparisons post-test, the 

lowercase letters indicate the statistically significant differences between the treatments and the 

control (p<0.05). Averages joined by equal lowercase letters in the vertical sense no statistically 

significant differences. 

Fecundation rate (%) 

T/D 1 4 8 11 

T1 96.95±1.29(a) 44.41±4.79(a) 18.73±7.02(b) 0 

T2 97.40±0.55(a) 44.03±6.30(a) 49.92±13.00(a) 0 

T3 98.27±1.09(a) 49.08±7.07(a) 33.02±13.19(ab) 0 

T4 99.73±0.27(a) 48.48±8.15(a) 61.28±11.47(a) 0 

T5 98.78±0.39(a) 41.21±10.06(a) 65.19±12.97(a) 0 

C 96.95±1.29(a) 47.14±4.58(a) 57.05±8.18(a) 14.33±3.75 

 

 

 

 

 

 



Table S3: Temporal variation of superoxide anion producing sperm (%) evaluated in rainbow 

trout (O. mykiss) semen stored at 4°C in different treatments. T1: undiluted semen, T2: semen 

diluted in StopMiltTM sperm diluent (1:2), and semen diluted in StopMiltTM (1:2) plus 

antioxidants [T3: Grape polyphenols (50%) (1mg/mL); T4: Trolox C (4μM); T5: L- ascorbic 

acid (1μM)]. C: Pool of fresh semen undiluted as control. Average values ± standard error. 

(T/D: treatments/days). According to the Bonferroni multiple comparisons post-test, the 

lowercase letters indicate the statistically significant differences between the treatments and the 

control (p<0.05). Averages joined by equal lowercase letters in the vertical sense no statistically 

significant differences. 

Producers O2- sperm (%) 

T/D 1 4 8 11 

T1 97.94±0.45(a) 86.76±1.81(a) 51.91±5.49(b) 0.64±0.28(b) 

T2 97.55±0.19(a) 76.42±0.66(b) 74.10±2.37(a) 0.36±0.10(b) 

T3 97.71±0.33(a) 86.30±1.79(a) 64.40±3.84(b) 0.91±0.53(b) 

T4 97.49±0.47(a) 90.12±0.85(a) 87.48±6.54(a) 3.68±1.62(b) 

T5 94.95±1.05(a) 79.13±2.58(ab) 1.94±0.87(c) 0.83±0.55(b) 

C 97.94±0.45(a) 96.27±0.31(a) 94.74±0.76(a) 90.59±1.20(a) 

 

 

 

 

 

 



Table S4: Temporal variation of protein concentration (mg/mL) evaluated in seminal plasma of 

rainbow trout (O. mykiss) stored at 4°C in different treatments. T1: undiluted semen, T2: semen 

diluted in StopMiltTM sperm diluent (1:2), and semen diluted in StopMiltTM (1:2) plus 

antioxidants [T3: Grape polyphenols (50%) (1mg/mL); T4: Trolox C (4μM); T5: L- ascorbic 

acid (1μM)]. C: Pool of fresh semen undiluted as control. Average values ± standard error. 

(T/D: treatments/days). According to the Bonferroni multiple comparisons post-test, the 

lowercase letters indicate the statistically significant differences between the treatments and the 

control (p<0.05). Averages joined by equal lowercase letters in the vertical sense no statistically 

significant differences. 

Protein concentration (mg/mL) 

T/D 1 4 8 11 

T1 6.17±0.23(a) 8.31±0.33(b) 12.17±0.26(b) 9.87±0.00(b) 

T2 4.37±0.30(b) 7.69±0.67(b) 16.91±0.06(b) 18.31±0.03(b) 

T3 6.99±0.31(a) 9.12±0.42(b) 21.52±1.18(b) 19.80±0.11(b) 

T4 6.70±0.26(a) 8.43±0.15(b) 19.75±0.16(b) 17.32±1.02(b) 

T5 6.50±0.53(a) 9.18±0.46(b) 22.60±0.10(b) 16.52±1.00(b) 

C 6.17±0.23(a) 4.85±0.18(a) 5.38±0.08(a) 5.11±0.18(a) 

 

 

 

 

 

 



Table S5: Temporal variation of the enzymatic activity of superoxide dismutase (SOD) (U*mL-

1*min-1) evaluated in seminal plasma of rainbow trout (O. mykiss) stored at 4°C in different 

treatments. T1: undiluted semen, T2: semen diluted in StopMiltTM sperm diluent (1:2), and 

semen diluted in StopMiltTM (1:2) plus antioxidants [T3: Grape polyphenols (50%) (1mg/mL); 

T4: Trolox C (4μM); T5: L- ascorbic acid (1μM)]. C: Pool of fresh semen undiluted as control. 

Average values ± standard error. (T/D: treatments/days). According to the Bonferroni multiple 

comparisons post-test, the lowercase letters indicate the statistically significant differences 

between the treatments and the control (p<0.05). Averages joined by equal lowercase letters in 

the vertical sense no statistically significant differences. 

SOD (U∗mL-1∗min-1) 

T/D 1 4 8 11 

T1 23.77±1.97(a) 42.60±0.00(a) 65.92±0.40(b) 56.49±1.47(b) 

T2 46.07±0.04(b) 51.33±1.54(b) 54.94±0.67(b) 53.40±1.70(b) 

T3 47.26±2.51(b) 48.26±1.92(b) 67.69±0.01(c) 59.53±0.58(b) 

T4 47.03±0.48(b) 46.51±4.66(b) 57.68±0.33(b) 57.44±1.06(b) 

T5 46.20±0.61(b) 51.00±0.22(b) 59.00±0.38(b) 58.66±0.67(b) 

C 23.77±1.97(a) 36.25±2.78(a) 30.60±0.05(a) 31.93±4.75(a) 

 

 

 

 

 

 



Table S6: Temporal variation of the enzymatic activity of catalase (U*mL-1*min-1) evaluated 

in seminal plasma of rainbow trout (O. mykiss) stored at 4 ° C in different treatments. T1: 

undiluted semen, T2: semen diluted in StopMiltTM sperm diluent (1:2), and semen diluted in 

StopMiltTM (1:2) plus antioxidants [T3: Grape polyphenols (50%) (1mg/mL); T4: Trolox C 

(4μM); T5: L- ascorbic acid (1μM)]. C: Pool of fresh semen undiluted as control. Average 

values ± standard error. (T/D: treatments/days). According to the Bonferroni multiple 

comparisons post-test, the lowercase letters indicate the statistically significant differences 

between the treatments and the control (p<0.05). Averages joined by equal lowercase letters in 

the vertical sense no statistically significant differences. 

Catalase (U∗mL-1∗min-1) 

T/D 1 4 8 11 

T1 2.83±0.03(a) 3.09±2.77(a) 9.17±8.50(a) 1.18±0.70(b) 

T2 7.52±0.50(a) 10.51±0.67(a) 12.26±0.20(b) 5.92±0.37(b) 

T3 5.57±0.15(a) 8.01±1.57(a) 11.46±0.28(b) 8.83±5.63(b) 

T4 9.34±0.07(a) 12.95±0.24(a) 15.21±0.05(b) 10.11±3.94(b) 

T5 7.05±0.14(a) 11.65±0.04(a) 13.92±0.07(b) 3.81±0.43(b) 

C 2.83±0.03(a) 2.34±0.14(a) 2.00±0.01(a) 2.29±0.09(a) 

 


