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Effect of salicylic acid and methyl jasmonate on production of phenol, flavonoid
and pigments of Madagascar periwinkle (Catharanthus roseus L.) callus
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ABSTRACT

Salicylic acid (SA) and methyl jasmonate (MJ) are abiotic elicitors which can increase production of secondary
metabolites in plants. Effects of SA and MJ on fresh weight, flavonoids, total phenol and pigments of Madagascar
periwinkle callus were investigated in two factorial experiments, in a completely randomized design. The first factor
was the concentration of a different abiotic elicitor, SA or MJ in 4 levels of 0, 50, 100 and 200 uM, and the second
factor was time of using different concentrations of elicitors at 2 levels of 5 and 10 days, with three replications.
Based on results, the interaction between time and SA in all traits, unless fresh weigh of callus and production of
anthocyanin, was significant and the interaction between time and MJ on total phenol, chlorophyll and carotenoids
production was significant (P<0.01). The highest total phenol content (55.123 mg/g F.W.) was obtained from 100 pM
MJ treatment for 5 days and the highest amount of flavonoid (21.467 mg/g F.W.) was obtained in 50 uM SA
treatment for 5 days. Therefore, 50 and 100 pM concentrations of SA and MJ abiotic elicitors in 5 days can be used
for increase the production of flavonoid and total phenol in catharanthus roseus L. callus.
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Table 1. Results of analysis variance effect of time and salicylic acid on phenol, flavonoid and pigments of
Catharanthus roseus L. callus.

Mean of squares

Source of

variation df Frg:sh Chlorophyll - Chlorophyll Total Carotenoid  Flavonoid Total Anthocyanin
weigh a b chlorophyll phenol
Time (T) 1 0.2223"  2906.2004  10634.039"  17718.100°  1802.666  226.5108°  2802.6009 23562
SA 3 154647 244330157 8282418~ 251951137  990.656"  101.7028"  377.3130” 22.9483"
TxSA 3 0.1058™  1968.5004" 64602197  10525.743"  1214.1707  61.1164™ 95.4640 0.1387"
Error 16 0.104162 9.4787 15.6824 364.5329 4.1129 7.19621 26.74478 0.38076
C.V (%) 31.17 16.27 16.74 40.75 16.05 25.79 1641 22.07

SIS s Dol 39 g oy Vg O Jlio) mha jo lo s Sglis oS 5 4 ms g
*, ** ns: Significantly difference at 5 and 1% of probability levels and not significant, respectively.
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Table 2. Results of analysis variance effect of time and methyl jasmonate on phenol, flavonoid and pigments of
Catharanthus roseus L. callus.

Mean of squares

Source of

variation df Fresh Chlorophyll  Chlorophyll Total Carotenoid  Flavonoid Total phenol Anthocyanin
weigh a b chlorophyll
Time (T) 1 04398 1985.620°  10452.1137 15774.7537 2450260  51.0125°  3598.0708 1.6590
MJ 3 1.03087  1919.254  8096.706"  23569.699"  988.519  157.4729"  193.6745" 1.2810™
TxMJ 302367 22156737 64913347 10968.6697 1053.0607  1.5460™ 3343033 0.0088™
Error 16 0.194575 29.245 19.9218 391.3525 6.1425 4.13385 35.40352 0.06277
C.V (%) 37.77 24.48 18.41 39.52 19.63 19.46 19.54 12.87

IS s Sglas 9gu5 g a0 Y 50 Jlaixl e (o lo ge Cgldl oS 5 4y ms g e
*, ** ns: Significantly difference at 5 and 1% of probability levels and not significant, respectively.
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Table 3. Mean comparison interaction effect of time and salicylic acid on phenol, felavenoid and pigments of
Catharanthus roseus L. callus.

Time SA Chlorophyll a Chlorophyll b Total chlorophyll Carotenoid Flavonoid Total phenol
(day) (uM) (Ug/g F.W) (Ug/g F.W) (Ug/g F.W) (Ug/g F.W) (mg/g F.W) (mg/g F.W)
0 10.833% 9.123% 54.23° 1.800° 15.123® 39.327™
5 50 15.000° 0.603¢ 15.8% 5.700% 21.467° 52.897°
100 1.333¢ 0.370¢ 3.93¢ 4.400* 10.423%¢ 32.220%
200 4.467% 0.290¢ 4.73¢ 3.967% 6.880* 44.827*
0 86.667" 149.533° 233.77° 61.600° 12.690% 11.057°
10 50 12.467° 5.913% 18.37% 11.600° 5.767% 24.273%
100 10.800 9.527% 20.37" 3.700% 7.016% 16.020°
200 9.733" 13.810° 23.57" 8.300" 3.843¢ 31.470%

Bl (55l sire gl duoys V Jleil hans (3 LSD (yge3] Has 51 s ,ls ailive gy gt o 40 a5 ola Sl

Means within a column followed by the same letter are not significantly different at p<0.01 according to the LSD test.
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Table 4. Mean comparison interaction effect of time and methyl jasmonate on phenol and pigments of Catharanthus
ruseus L. callus.

Time MJ Chlorophyll a Chlorophyll b Total chlorophyll Carotenoid Total phenol
(day) (uM) (Ug/g F.W) (Ug/g F.W) (Hg/g F.W) (Ug/g F.W) (mg/g F.W)
0 10.833° 9.123° 54.23° 1.800° 39.327°
5 50 11.300° 0.713° 11.90° 1.667¢ 41.563"
100 15.733° 2.420° 16.20° 2.833¢ 55.123°
200 14.100° 1.210° 15.33° 3.767¢ 34.757°
0 86.667" 149.533° 233.77° 61.600° 11.057°
10 50 9.633° 9.227° 18.87° 6.067% 10.870¢
100 14.467° 10.793° 2527° 12.867° 18.807%
200 13.967° 10.863° 24.87° 10.367" 32.083"
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Figure 3. Mean comparison effect of time of methyl
jasmonate application on production of anthocyanin

in Catharanthus roseus L. callus.
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