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Figure 1. Morphological effects of Palmarosa essential oils on A549 cells.
Phase-contrast microscopy images showing the morphological changes in A549 cells treated with Palmarosa essential oils P1, P2, or P3 for 24 h and 48 h, compared with untreated control cells. At 24 h, P2- and P3‑treated wells show reduced cell density, rounding, shrinkage, and increased detachment relative to the confluent morphology in control and P1 wells, consistent with the quantitative cytotoxicity measured by the MTT assay at this time point. By 48 h, partial restoration of monolayer integrity and cell morphology is evident, supporting the reversible, time‑dependent cytotoxic pattern observed in the viability data. Scale bar = 275 µm.
Table 1: Effect of foliar application of Gracilaria edulis seaweed on minor chemical components (%) of Palmarosa cultivated in the sub-humid condition of the Western Himalayas.

	EO Constituents
	RI (lit.)
	RI (exp.)
	EO Constituents (%)

	
	
	
	1st harvest

	
	
	
	T1
	T2
	T3
	T4
	T5

	Myrcene
	988
	988
	0.00
	0.16 ± 0.14
	0.08 ± 0.13
	0.00
	0.43 ± 0.01

	cis-Ocimene
	1032
	1026
	0.00
	0.12 ± 0.10
	0.11 ± 0.09
	0.16 ± 0.00
	

	cis-Linalool oxide
	1067
	1070
	0.13 ± 0.11
	0.39 ± 0.01
	0.26 ± 0.01
	0.20 ± 0.01
	0.19 ± 0.00

	Geranial
	1264
	1265
	1.69 ± 2.7
	0.43 ± 0.47
	0.43 ± 0.59
	0.22 ± 0.02 
	0.95 ± 0.96

	9-epi-(E)-Caryophyllene
	1464
	1462
	0.22 ± 0.19
	0.82 ± 0.30 
	0.92 ± 0.65
	0.38 ±0.01
	0.50 ± 0.08

	Geranyl butanoate
	1562
	1565
	0.14 ± 0.13
	0.22 ± 0.38
	0.32 ± 0.28
	0.00
	0.25 ± 0.44

	14-hydroxy-4,5-dihydro-Caryophyllene
	1706
	1709
	0.24 ± 0.42
	0.72 ± 0.83
	2.18 ± 0.88
	0.00
	0.17 ± 0.30

	Farnesol
	1722
	1728
	5.78 ±1.25
	0.00
	0.00
	0.00
	0.00

	β-Bisabolenal
	1768
	1769
	0.29 ± 0.50
	0.71 ± 0.04
	0.83 ± 0.03
	1.48 ± 0.05
	0.96 ± 0.05

	β-Eudesmol acetate
	1792
	1792
	0.00
	0.26 ± 0.01
	0.42 ± 0.02
	0.45 ± 0.01
	0.29 ± 0.03

	                                                                          2nd harvest

	cis-Linalool oxide
	1067
	1074
	0.49 ± 0.00
	0.00
	0.14 ± 0.14
	0.28 ± 0.03
	0.17 ± 0.02

	Linalool
	1095
	1093
	0.16 ± 0.00 
	0.17 ± 0.01
	0.07 ± 0.13
	0.17 ± 0.15
	0.00

	Geranial
	1264
	1268
	0.30 ± 0.00
	0.24 ± 0.00
	0.11 ± 0.09
	0.15 ± 0.00
	0.15 ± 0.00

	Verbanol acetate
	1308
	1308
	0.30 ± 0.00
	0.00
	0.41 ± 0.01
	0.00
	0.30 ± 0.08

	9-epi-(E)-Caryophyllene
	1464
	1464
	0.23 ± 0.00
	0.27 ± 0.00
	0.34 ± 0.01
	0.24 ± 0.00
	0.40 ± 0.00

	γ-Eudesmol acetate
	1883
	1779
	0.43 ± 0.01
	0.00
	0.41 ± 0.00
	0.00
	0.30 ± 0.08

	α-Bisabolol acetate
	1798
	1796
	0.39 ± 0.00
	0.00
	0.16 ± 0.28
	0.36 ± 0.02
	0.35 ± 0.00

	                                                                               3rd harvest

	(E)-β-Ocimene
	1043
	1047
	0.00
	0.00
	0.13 ± 0.11
	0.19 ± 0.01
	0.18 ± 0.01

	cis-Linalool oxide
	1067
	1070
	0.25 ± 0.01
	0.21 ± 0.01
	0.19 ± 0.01
	0.17 ± 0.00
	0.18 ± 0.01

	trans-Linalool oxide
	1084
	1084
	0.65 ± 0.56
	0.00
	0.00
	0.00
	0.00

	Linalool
	1095
	1094
	0.27 ± 0.01
	0.25 ± 0.01
	0.23 ± 0.01
	0.24 ± 0.03
	0.23 ± 0.04

	9-epi-(E)-Caryophyllene
	1464
	1463
	0.46 ± 0.00
	0.47 ± 0.01
	0.49 ± 0.01
	0.55 ± 0.01
	0.70 ± 0.00

	Farnesal
	1684
	1688
	0.00
	0.00
	0.00
	0.78 ± 0.01
	0.79 ± 0.01

	γ-Eudesmol acetate
	1783
	1779
	0.35 ± 0.06
	0.39 ± 0.10
	0.65 ± 0.13
	0.00
	0.00

	α-Bisabolol acetate
	1798
	1797
	0.65 ± 0.02
	0.53 ± 0.02
	0.49 ± 0.03
	0.55 ± 0.01
	0.69 ± 0.02


RI: Retention Index, values are given as mean ± standard deviation (n = 3), EO: Essential oil, lit.: Literature, exp.: Experimental.
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