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Effect of Salinity to Phytochemical in 11 Holy Basil Accessions under Greenhouse Conditions
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Abstract: Saline soil hampers plant growth and reduces productivity. Planting salt-tolerant crops is
a solution. Therefore, this research aimed to evaluate and select 11 holy basil accessions due to
their numerous health benefits as antioxidants. The experiment was conducted under greenhouse
condition, where holy basil plants were grown using a nutrient solution including salt (NaCl) at different
electrical conductivity levels: 2 (control), 4, 6 and 8 dSem™". The holy basils were harvested at 3 and 6
weeks (HV1 and HV 2) after treatment with a salt nutrient solution. The phytochemical composition is
influenced by both genetic variation (accessions) and salinity levels. For the first harvest, the phenolic
compound increased when holy basils were grown in a saline solution and for the second harvest, the
phenolic compound increased when holy basil was grown in a salinity level of 6 dSem™. There was
not the interaction between cultivars and salinity level of antioxidant content for the first harvest and it
showed that salinity had a minor impact on the antioxidant content in holy basil. The antioxidant levels
of holy basils were consistent after being exposed salt treatment for 6 weeks. Under short-term salinity
treatments at level 4 dS+m™, there was an increase in beta-carotene and at 8 dS+m’', total chlorophyll
also increased. However, holy basils were treated for 6 weeks, both beta-carotene content and total

chlorophyll decreased.

Keywords: saline soil, phenolic compound, harvesting, antioxidant
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Table 1 Total phenolic contents (mg GAE/100 g FW) in 11 holy basil accessions.

Cultivar HV 1 HvV2

54gem” 4dSem” 6dSem” 8dSem’ 5 4g.y, 4dSem”’ 6dSem’ 8dSem’
0C -006 30126 4007.3  4269.0  3961.1 2270.5 37454  4980.3  4305.2
0C -007 3453.6 40351 40434 39685 4859.6 43489 31286 30345
0C -011 2663.1 38455  4011.9 42884 1647.0 31273 44935  4366.2
0C -078 2677.9 17775 32585 25975 20251 22293  4853.0 23315
0C -106 3383.3  4063.7  3889.9  3561.7 32029 41619 56674 41036
0C-114 2555.0  3669.9  4064.6  3440.6 22943 2901.8  4607.6  4390.1
0C -148 3588.5  3948.2 45435 41728 2980.1 36367 49525 44444
OC -151 3568.2  3351.9  4306.9 42477 2230.7  2860.7 47535  4307.8
3ARHB 2140.8 30856  4187.6 42153 29032 37109 48039 38953
3AHB 3623.7 34924 41497 47626 2939.0 24044 27161 30517
EW-KT 21251 35358 35220  4182.1 3408.5  4599.6  5514.9  5327.8
Mean 29811 35284 40225 39453 2796.4 34297  4588.3  3959.8
Pvalue <0.0001 <0.0001
LSD 460.58 350.60
CV (%) 11.18 8.34

Note: P-value <0.01 = Statistical Significant
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Figure 1 Total phenolic contents in 11 holy basil accessions on HV 1 and HV 2 in salinity levels as 2 (A), 4 (B), 6 (C) and
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Table 2 Antioxidant activity based on DPPH method (mg TE/100 g FW) in 11 holy basil accessions.

Cultivar HV 1 HV 2
5dgem 4dSem’ 6dSem” 8dS'm’ 5 yg.y! 4dSem’ 6dSem’ 8dSem’
0OC-006 178.97 179.61 181.40 179.20 188.67 181.25 182.56 185.22
OC-007 184.11 183.13  181.28 184.11 182.71 178.85 186.47 186.53
OC-011 182.78 180.93  181.92 181.28 185.95 183.86 183.81 185.74
0C-078 184.86 183.65 180.88 177.64 179.11 181.41 183.29 186.37
OC-106 181.40 180.99  182.09 183.30 181.41 182.82 184.07 185.22
0C-114 185.26 182.15  184.92 181.34 184.96 178.64 183.55 182.24
0C-148 183.94 182.03 181.17 184.86 180.05 181.04 182.77 184.65
OC-151 181.86 184.17  181.68 181.45 180.78 182.66 184.44 185.43
3A RHB 184.34  182.15  182.78 178.34 179.79 182.09 185.64 187.99
3AHB 185.38  184.74  183.19 181.97 182.71 179.79 186.58 187.10
EW KT 184.28  181.11 179.14 179.72 180.99 181.62 181.72 185.64
Mean 183.38" 182.24™ 181.86° 181.20° 182.47 181.28 184.08 185.65
P-value 0.0626 <0.0001
P-value _ 0.0274 <0.0001
P-value 0.5224 <0.0001
Cultivar x Salt
LSD - 1.67
Salt
CV (%) 1.88 0.65
Note: P-value <0.01 = Statistical Significant
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Figure 2 Antioxidant of DPPH in 11 holy basil accessions on HV 1 and HV 2 in salinity levels as 2 (A), 4 (B), 6 (C) and 8
(D) dSem-1; (Note: T-test: ** (p <0.01), * (0.01<p<0.05) and ns (>0.05).
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Table 3 Total beta-carotene contents (mg/100 g FW) in 11 holy basil accessions.

Cultivar HV 1 HV2
54gem” 4dSem’ 6dSem”’ 8dSem’ 54gem” 4dSem’ 6dSem” 8dSem”
0C -006 0.73 1.12 1.01 1.15 0.83 0.65 0.29 0.49
0C -007 1.13 1.84 1.69 1.59 0.66 0.62 0.67 0.27
0C -011 0.86 1.00 0.95 1.21 0.86 0.58 0.85 0.85
0C -078 1.22 1.00 1.71 1.13 0.93 0.69 0.82 0.70
0OC -106 1.27 1.49 1.06 1.57 1.49 1.03 0.96 0.73
oC -114 1.23 1.49 1.04 1.23 0.76 0.60 0.65 0.58
0C -148 1.15 1.90 1.80 1.28 0.73 0.73 0.55 0.73
0C -151 1.02 1.07 1.25 1.21 0.82 0.49 0.61 0.69
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Table 3 (continued).

Cultivar HV 1 HV 2
54gem’ 4dS'm’ 6dSem” 8dSem’ 54gem’ 4dSem’ 6dSem” 8dSem’

3A RHB 1.29 1.14 0.97 1.18 0.90 0.50 0.52 0.71
3A HB 0.81 1.32 1.72 1.13 0.88 0.64 0.71 0.44
EW-KT 1.00 1.76 0.93 1.16 0.59 0.89 0.74 0.77
Mean 1.06 1.38 1.28 1.26 0.86 0.67 0.67 0.63
Pvalue <0.0001 <0.0001

LSD 0.39 0.29

CV (%) 22.11 29.70

Note: P-value <0.01 = Statistical Significant
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Table 4 Total chlorophyll contents (mg /100 g FW) in 11 holy basil accessions.

Cultivar HV 1 Hv 2
5dgem’ 4dSem” 6dSem” 8dS'm’ 5 4g.y! 4dSem’ 6dSem’ 8dSem’

0C-006 4.67 6.28 5.88 10.23 4.99 4.72 2.67 3.56
0C-007 7.46 9.76 9.77 9.42 5.63 3.94 3.67 2.15
0C-011 6.08 6.17 6.20 9.42 5.49 4.17 5.86 5.43
0C-078 6.69 5.21 8.99 9.77 5.35 4.87 5.22 3.96
0C-106 6.23 8.35 6.42 10.33 6.11 6.56 6.10 4.57
0C-114 7.64 8.07 6.35 10.98 5.43 3.47 3.85 2.98
0C-148 6.79 1020 1012 1067 4.49 4.44 3.79 4.78
0C-151 6.36 7.00 7.10 10.24 4.83 4.11 4.16 4.48
3ARHB 2.45 5.80 7.99 9.77 5.92 4.35 5.47 3.08
3AHB 5.68 5.14 5.08 9.34 5.50 3.71 2.72 4.31
EW KT 6.44 9.01 4.62 9.13 3.67 5.49 4.48 4.79
Mean 6.04 7.36 7.23 9.94 5.22 4.53 4.30 4.01
Pvalue 0.0017 0.0133

LSD 2.58 1.71

CV (%) 24.14 27.02

Note: P-value <0.01 = Statistical Significant

Table 5 T-test of beta-carotene and total chlorophyll content (mg /100 g FW) in 11 holy basil accessions of first and

second harvest.

Cultivar Beta-carotene of HV1-HV2 Total chlorophyll of HV1-HV2
54gem” 4dSem’ 6dSem”’ 8dSem’ 54Sem” 4dSem’ 6dSem” 8dSem”
0C-006 ns *ox * * ns ns x *
0OC-007 * wx ok *ox ns * o o
OC-011 ns * ns ns ns ns ns *
0C-078 ns * * * ns ns * *
0OC-106 ns ns ns * ns ns ns *
0C-114 ns *ox * * wox o . o
0C-148 . x . . x x . .
0OC-151 ns * * * * « x «
3A RHB ns * *k ns * * ns *
3AHB ns xox o *ox ns * - ok
EW KT ns * ns * * ns ns .

(Note: t-test: ** (p <0.01), * (0.01<p<0.05) and ns (>0.05))
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