
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S1. Correlation matrix (Pearson’s R values from -1 to 1) between the phenolic composition and the bioactivity measured by in 

vitro antioxidant and anti-hypertensive activities. ACE inhibition expressed as inverse values for the anti-hypertensive activity.  
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Table S1. Individual phenolic compounds quantified in the different halophyte species. Results expressed as mean ± standard deviation (n = 2), µg/g 

of fresh weight (FW). The hydroxycinnamic acids (HCA) and their derivatives were quantified as a 3-O-caffeoylquinic acid equivalent (CQAE), 

flavonoids were quantified as quercetin-3-glucoside equivalent (QGE) and hydroxybenzoic acids (HBA) were quantified as a gallic acid equivalent 

(GAE). * Phenolic compound identified with standard. 

C
la

ss
 

Peak 
Phenolic Compounds 

µg/g FW 
I. crithmoides S. fruticosa S. ramosissima D. crassifolium C. maritimum M. nodiflorum M. crystallinum 

H
C

A
 

1 p-Coumaric acid derivative ND 0.370 ± 0.003 ND ND ND ND ND 

5 5-O-Caffeoylquinic acid ND 0.680 ± 0.003 4.253 ± 0.033 ND ND ND ND 

8 Caffeic acid derivative 0.482 ± 0.004 1.138 ± 0.028 ND ND ND ND ND 

11 Caffeic acid-O-glucoside 0.356 ± 0.001 ND ND ND 0.744 ± 0.028 ND ND 

12 p-Coumaric acid-O-glucoside ND ND ND ND 10.495 ± 0.127 0.482 ± 0.008 0.247 ± 0.095 

13 p-Coumaric acid 2.868 ± 0.264 ND 1.538 ± 0.003 10.457 ± 1.670 ND ND ND 

15 3-O-Caffeoylquinic acid* 2.494 ± 0.326 13.661 ± 0.115 9.543 ± 0.049 ND 47.754 ± 0.141 ND ND 

18 Ferulic acid-glucoside ND ND 0.839 ± 0.001 0.208 ± 0.057 ND 3.912 ± 0.014 0.498 ± 0.062 

19 Ferulic acid derivative  ND ND ND ND ND 0.408 ± 0.003 ND 

20 Caffeic acid glucuronide ND ND ND 0.302 ± 0.006 ND ND ND 

21 Caffeic acid derivative 0.240 ± 0.033 ND ND ND ND ND ND 

22 Ferulic acid ND ND 1.904 ± 0.011 ND ND ND ND 

23 p-Coumaric acid derivative ND 2.528 ± 0.042 ND ND ND ND ND 

24 Ferulic acid derivative ND ND ND ND ND ND 0.774 ± 0.073 

26 Sinapic acid -glucoside ND ND ND ND ND ND 3.354 ± 0.356 

29 Feruloylglucaric acid ND ND ND ND ND ND 0.509 ± 0.064 

30 Caffeoylquinic acid derivative ND 2.720 ± 0.195 ND ND ND ND ND 

32 Caffeic acid derivative ND 0.283 ± 0.106 ND ND ND ND ND 

34 p-Coumaric acid derivative ND - 0.175 ± 0.001 ND 4.536 ± 0.141 ND ND 

38 p-Coumaroylquinic acid (isomer 1) ND 11.764 ± 0.200 3.644 ± 0.003 ND 78.310 ± 0.141 ND 0.623 ± 0.078 



 

Table S1. Cont. 
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Peak Phenolic Compounds I. crithmoides S. fruticosa S. ramosissima D. crassifolium C. maritimum M. nodiflorum M. crystallinum 

H
C

A
 

39 p-Coumaric acid derivative ND ND ND ND ND 0.694 ± 0.003 ND 

40 Ferulic acid derivative ND ND 0.496 ± 0.014 ND ND ND ND 

41 p-Coumaroylquinic acid (isomer 2) ND ND 1.307 ± 0.304 ND 43.242 ± 0.283 ND ND 

43 Feruloylquinic acid 1.623 ± 0.285 ND ND ND ND ND ND 

44 3-O-p-Coumaroyl-5-O-caffeoylquinic acid 0.132 ± 0.007 3.240 ± 0.082 ND ND ND ND ND 

47 p-Coumaric acid derivative ND ND ND 0.991 ± 0.010 ND ND ND 

54 p-Coumaric acid derivative ND ND ND ND ND ND 14.490 ± 0.020 

56 p-Coumaric acid derivative ND ND ND ND ND ND 17.150 ± 0.184 

61 3,4-Dicaffeoylquinic acid ND ND 25.724 ± 0.368 ND ND ND ND 

62 p-Coumaric acid glucoside derivative ND ND ND ND ND ND 0.141 ± 0.010 

66 p-Coumaric acid derivative 1.120 ± 0.032 ND ND ND ND ND ND 

67 3,5-Dicaffeoylquinic acid ND ND 31.440 ± 0.557 ND 5.560 ± 0.085 ND ND 

71 p-Coumaric acid derivative ND 1.985 ± 0.205 ND ND ND ND ND 

74 4,5-Dicaffeoylquinic acid ND ND 18.938 ± 0.945 ND ND ND ND 

75 p-Coumaric acid derivative ND 1.145 ± 0.055 ND ND ND ND ND 

77 p-Coumaric acid derivative ND 0.624 ± 0.065 ND ND ND ND ND 

78 p-Coumaric acid derivative ND ND ND ND 1.228 ± 0.057 ND ND 

80 Caffeoylhydrocaffeoylquinic acid ND ND 2.661 ± 0.013 ND ND ND ND 

81 Caffeic acid-glucuronide-glucoside (isomer 2) 0.163 ± 0.008 ND ND ND ND ND ND 

84 Caffeoylquinic acid derivative ND ND ND ND ND 0.387 ± 0.001 ND 

86 Malonyl-3,4-O-dicaffeoylquinic acid derivative ND ND ND 0.814 ± 0.127 ND ND ND 

 88 p-Coumaric acid derivative ND ND ND 7.747 ± 0.242 ND ND ND 

 89 Ferulic acid derivative  ND ND ND 8.577 ± 0.129 ND ND ND 

 90 Ferulic acid derivative  ND ND ND 0.801 ± 0.208 ND ND ND 

 93 p-Coumaric acid derivative ND ND ND 0.829 ± 0.131 ND ND ND 

 94 3,5-Diferuoylquinic acid ND ND ND ND ND 0.167 ± 0.001 ND 



 

Table S1. Cont. 
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Peak Phenolic Compounds I. crithmoides S. fruticosa S. ramosissima D. crassifolium C. maritimum M. nodiflorum M. crystallinum 

  ∑ HCA 9.478 ± 0.960e 40.138 ± 1.099c 102.462 ± 2.302b 30.726 ± 2.058d 191.869 ± 1.003a 6.050 ± 0.03e 37.786 ± 0.942c 

H
B

A
 

2 Protocatechuic acid-glucoside 0.179 ± 0.005 ND ND ND 1.508 ± 0.048 ND ND 

3 5-Galloylquinic acid ND 0.269 ± 0.075 ND ND ND ND ND 

4 Gallic acid derivative 0.429 ± 0.032 ND ND ND ND ND ND 

6 Syringic acid 0.538 ± 0.013 ND ND ND ND ND ND 

9 Protocatechuic-acid-arabinoside ND 1.972 ± 0.229 9.609 ± 0.202 ND ND ND ND 

17 Gallic acid derivative 0.222 ± 0.009  ND ND ND ND ND ND 

37 Syringic acid derivative ND ND ND ND ND 0.179 ± 0.001 ND 

63 Digalloyl quinic acid rhamnoside ND ND ND ND ND 0.253 ± 0.001 ND 

85 Galloylquinic acid derivative ND ND ND ND ND 0.163 ± 0.001 ND 

91 Galloylquinic acid derivative ND ND ND ND ND 0.379 ± 0.001 ND 

  ∑ HBA 1.368 ± 0.059c 2.241 ± 0.304b 9.609 ± 0.202a ND 1.508 ± 0.048c 0.974 ± 0.004c ND 

  ∑ Phenolic acids 10.846 ± 0.078f 42.379 ± 0.092c 112.071 ± 0.178b 30.726 ± 0.275e 193.377 ± 0.112a  7.024 ± 0.004g 37.786 ± 0.109d 

F
la

v
o

n
e 

25 Apigenin 6-C-glucoside-7-O-glucoside ND ND ND ND 8.688 ± 0.113 ND ND 

42 Chrysin-6-C-ara-8-C-glu ND ND ND ND ND 0.643 ± 0.007 ND 

46 Acacetin 3,6-di-C-glucoside ND ND ND ND ND ND 0.449 ± 0.038 

50 Chrysin-6-C-glucosyl-8-C-arabinoside ND ND ND ND ND ND 7.357 ± 0.480 

60 Apigenin 6-C-glucoside ND ND ND ND 1.288 ± 0.057 ND ND 

64 Luteolin derivative ND ND ND 1.684 ± 0.105 ND ND ND 

 68 Diosmetin 7-O-rutinoside ND ND ND ND 0.887 ± 0.004 ND ND 

 76 Vitexin (apigenin-8-C-glu) 0.319 ± 0.010 ND ND ND ND ND ND 

 87 Vitexin derivative ND ND ND ND ND 0.160 ± 0.003 ND 

  ∑ Flavone 0.319 ± 0.010e ND ND 1.684 ± 0.105c 10.863 ± 0.174a 0.803 ± 0.010d 7.806 ± 0.518b 
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Peak Phenolic Compounds I. crithmoides S. fruticosa S. ramosissima D. crassifolium C. maritimum M. nodiflorum M. crystallinum 

F
la

v
a

n
o

l 

10 Gallocatechin 0.167 ± 0.024 0.239 ± 0.004 0.299 ± 0.001 ND ND 3.026 ± 0.003 0.182 ± 0.023 

14 Epigallocatechin ND ND ND 0.862 ± 0.107 ND 0.510 ± 0.003 0.519 ± 0.047 

51 Epicatechin hydrate ND ND ND ND ND 1.064 ± 0.011 ND 

52 Gallocatechin derivative 0.549 ± 0.035 ND ND ND ND ND ND 

55 Epicatechin derivative ND 11.534 ± 0.164 ND ND ND ND ND 

  ∑ Flavanol 0.716 ± 0.059c 11.773 ± 0.168a 0.299 ± 0.001d 0.862 ± 0.107c ND 4.600 ± 0.017b 0.701 ± 0.007c 

F
la

v
an

o
n

e 

16 Pinobanksin-3-O-pentanoate ND ND ND ND 0.731 ± 0.048 ND 1.571 ± 0.273 

31 Pinobanksin-5-methyl ether-3-O-acetate (isomer) 6.382 ± 0.176 ND ND ND ND ND ND 

33 Pinocembrin derivative ND ND ND ND ND 0.338 ± 0.057 ND 

48 Eriodictyol-O-hexoside ND 7.071 ± 0.114 ND ND ND 2.606 ± 0.011 ND 

49 Erydictiol ND ND ND ND ND 8.568 ± 0.090 ND 

92 Pinobanksin-5-methyl ether-3-O-acetate (isomer) ND ND ND ND ND 1.553 ± 0.004 ND 

  ∑ Flavanone 6.382 ± 0.176c 7.071 ± 0.114b ND ND 0.731 ± 0.048e 13.065 ± 0.162a 1.571 ± 0.273d 

F
la

v
o

n
o

l 

7 Rhamnetin 0.194 ± 0.082 ND ND ND ND ND ND 

27 Avicularin ND ND ND ND ND 2.422 ± 0.003 ND 

35 Kaempferol derivative ND ND ND ND ND ND 0.576 ± 0.014 

45 Quercetin-3-O-rutinoside ND ND ND ND 11.854 ± 0.141 ND ND 

53 Quercetin 3-O-glucoside* ND ND 3.338 ± 0.009 ND 5.932 ± 0.042 ND ND 

58  Isorhamnetin-rutinoside derivative ND ND ND 13.825 ± 0.100 ND ND ND 

59 Rhamnetin hexosyl pentoside ND 27.388 ± 0.127 ND ND ND ND ND 

65 Isorhamnetin 3-O-robinobioside ND 20.871 ± 0.143 ND ND ND ND ND 

69 Quercetin dipentoside ND ND ND ND ND 0.133 ± 0.001 ND 

70 Quercetin-3-O-glucoside derivative ND ND ND ND ND ND 0.687 ± 0.066 

72 Quercetin derivative ND ND ND ND ND 0.316 ± 0.006 ND 

73 Isorhamnetin-glucoside derivative ND ND ND 7.281 ± 0.103 ND ND ND 
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Peak Phenolic Compounds I. crithmoides S. fruticosa S. ramosissima D. crassifolium C. maritimum M. nodiflorum M. crystallinum 

F
la

v
o

n
o

ls
 82 Isorhamnetin-3-O-glucoside (dimer) ND ND 2.828 ± 0.450 ND ND ND ND 

83 Kaempferol 

3-(2''-[glucosyl-(1->3)-rhamnosyl]-6''-rhamnosyl

galactoside) 

ND ND ND ND ND ND 0.594 ± 0.062 

  ∑ Flavonol 0.194 ± 0.082g 48.259 ± 0.270a 6.166 ± 0.459d 21.106 ± 0.203b 17.786 ± 0.183c 2.871 ± 0.010e 1.857 ± 0.142f 

F
la

v
an

o
n

o
l 

36 Dihydroquercetin ND 6.404 ± 0.792 ND ND ND ND ND 

  ∑ Flavanonol ND 6.404 ± 0.792 ND ND ND ND ND 

  ∑ Flavonoids  7.611 ± 0.065f 73.507 ± 0.224a   6.465 ± 0.153g 23.652 ± 0.103c   29.38 ± 0.068b 21.339 ± 0.015d 11.935 ± 0.125e 

C
o

u
m

a
ri

n
 

28 Coumarin glycoside ester ND ND ND 1.458 ± 0.215 ND ND ND 

M
o

n
o

ca
rb

o
x

y
li

c 

a
ci

d
 

57 Piscidic acid derivative 1.828 ± 0.219 ND ND ND ND ND ND 

G
a

ll
o

ta
n

n
in

 

79 Hexahydroxydiphenoyl-Glucose ND ND ND ND ND 0.177 ± 0.001 ND 

  ∑ Phenolic compounds 18.457 ± 0.074f 115.886 ± 0.137b 118.536 ± 0.174b 55.836 ± 0.225c 222.757 ± 0.094a 28.363 ± 0.010e 49.721 ± 0.114d 

          

The letters (a-g) indicate significant differences between the halophytes using the Tukey’s test (p < 0.05). ND: Not Detected; LOQ = 0.01 µg compound/g FW. 

 



 

 

 

 

 

 

Figure S2. Chromatographic profile at 280 nm by HPLC-DAD-ESI-MS/MS of the halophytes species. I. crithmoides (A); S. fruticosa (B); S. ramosissima (C); D. crassifolium(D); C. 

maritimum (E); M. nodiflorum (F) and M. crystallinum (G). 
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Figure S2. Chromatographic profile at 280 nm by HPLC-DAD-ESI-MS/MS of the halophytes species. I. crithmoides (A); S. fruticosa (B); S. ramosissima (C); D. crassifolium(D); C. 

maritimum (E); M. nodiflorum (F) and M. crystallinum (G). 
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Figure S2. Chromatographic profile at 280 nm by HPLC-DAD-ESI-MS/MS of the halophytes species. I. crithmoides (A); S. fruticosa (B); S. ramosissima (C); D. crassifolium(D); C. 

maritimum (E); M. nodiflorum (F) and M. crystallinum (G). 

 

Figure S3. Chromatographic profile at 280 nm by HPLC-DAD of the standards of phenolic compounds: gallic acid, chlorogenic acid (3-O-caffeoylquinic acid) and querce-

tin-3-glucoside. 
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Figure S4. UV-Visible spectra of the phenolic compounds standards: gallic acid, chlorogenic acid (3-O-caffeoylquinic acid) and quercetin-3-glucoside. 
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Table S2. Characterization parameters (retention time, RT, % of total peak area, tentative identification, chemical classes, odor, calculated/theoretical linear reten-

tion index, LRI) of volatile compounds in halophyte species using SPME-GC–MS. The references used to support the tentative identifications were indicated. 

 

Species Peak RT (min) a Area% Tentative Identification Chemical Classes Odor Description b Calculated LRI c Theoretical LRI References 

C
. 

m
a

ri
ti

m
u

m
 

1 7.24 0.91 3-hexen-1-ol Alcohol green, marine, seaweed 860 861 [153-155] 

2 9.55 0.71 alpha-thujene Terpene herbal, green, weak earthy 927 934 [156-158] 

3 9.742 1.71 alpha-pinene Terpene oily, green 932 933 [159,160] 

4 11.283 17.24 alpha-fenchene Terpene fruity, fresh 973 962 [161,162] 

5 11.992 1.01 beta-myrcene Terpene herbaceous, sweet 992 992 [158-163] 

6 12.817 0.40 alpha-terpinene Terpene resinous 1016 1017 [158,164] 

7 13.125 13.41 p-cymene Terpene green, fruity, aromatic 1025 1031 [159,165-167] 

8 13.225 0.40 beta-phellandrene Terpene NF 1028 1032 [168,169] 

9 13.65 8.87 (Z)-beta-ocimene Terpene floral, herbaceous 1041 1037 [168,169] 

10 13.992 0.30 (E)-beta-ocimene Terpene floral, herbaceous 1051 1047 [168,169] 

11 14.358 30.44 m-mentha-4,8-diene Terpene NF 1062 1081 [168] 

12 15.25 0.30 alpha-terpinolene Terpene woody, herbaceous 1088 1086 [164,170] 

13 16.617 0.20 allo-ocimene Terpene fresh 1131 1131 [171,172] 

14 18.075 0.20 4-terpineol Terpene roasted, woody 1178 1178 [173,174] 

15 19.65 23.59 thymol methyl ether Terpene 
oregano-like, thyme-like, rose-

mary-like, medicinal 
1239 1237 [175-176] 

16 25.242 0.20 alpha-bergamotene Terpene wood, warm, tea 1439 1438 [174,178] 

17 27.092 0.10 beta-bisabolene Terpene NF 1513 1512 [179] 

 

 

 

 



 

Table S2. Cont. 

Species Peak RT (min) a Area% Tentative Identification Chemical Classes Odor Description b Calculated LRI c Theoretical LRI References 

I.
 c

ri
th

m
o

id
es

 

1 7.00 0.42 3-hexen-1-ol Alcohol green, marine, seaweed 860 861 [153-155] 

2 7.53 0.73 1-hexanol Alcohol woody, sweet, green, fruity 873 872 [180-182] 

3 9.74 0.52 alpha-pinene Terpene oily, green 932 933 [159,160] 

4 10.26 8.34 camphene Terpene sweet 946 947 [159,160,183] 

5 11.31 0.73 beta-pinene Terpene woody, green, pine-like 974 979 [158,14,183] 

6 12.01 0.21 beta-myrcene Terpene herbaceous, sweet 993 992 [158-162] 

7 12.40 17.41 alpha-phellandrene Terpene fresh, green 1004 1005 [164,181,183]  

8 12.63 0.10 3-hexen-1-ol acetate Ester fruity, floral 1010 1007 [180,184] 

9 12.87 0.31 hexyl acetate Ester fruit, herb 1018 1019 [185,186] 

10 13.15 22.94 p-cymene Terpene green, fruity, aromatic 1026 1031 [159,165-167] 

11 13.24 2.29 limonene Terpene pine/chemical, floral/fresh 1029 1029 [187,188] 

12 14.28 0.21 gamma-terpinene Terpene green, woody 1059 1059 [159,170,189]  

13 15.25 1.15 alpha-terpinolene Terpene woody, herbaceous 1088 1086 [164,170] 

14 17.71 0.31 borneol Terpene camphoraceous, earthy 1167 1165 [190,191] 

15 18.08 0.21 4-terpineol Terpene roasted, woody 1179 1178 [173,174] 

16 19.78 3.96 thymol methyl ether Terpene 
oregano-like, thyme-like, rose-

mary-like, medicinal 
1236 1237 [175-177] 

17 20.10 0.73 allyl hexanoate Ester sweet, fruity 1248 - [192] 

18 20.25 17.52 2,4,6-trimethylacetophenone Ketone not found 1253 1252 [193] 

19 21.01 0.63 cyclooctyl acetate Ester not found 1279 1279 [194] 

20 21.26 19.71 isobornyl acetate Ester herb, woody, sweet, minty 1288 1285 [191,192] 

21 21.56 0.21 thymol Terpene thyme-like, spicy 1299 1293 [157,195]  

22 23.80 1.15 cadinene Terpene herb, burnt, sulphur 1382 1362 [196,197] 

23 24.92 0.21 2-tert-Butyl-1,4-dimethoxybenzene Terpene not found 1426 1427 [198] 
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Species Peak RT (min) a Area% Tentative Identification Chemical Classes Odor Description b Calculated LRI c Theoretical LRI References 

D
. 

cr
a

ss
if

o
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u
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1 5.23 6.35 hexanal Aldehyde herbal, grassy, green 807 801 [154,180,184,199] 

2 7.42 6.69 3-hexen-1-ol Alcohol green, marine, seaweed 866 861 [153-155]  

3 7.88 10.37 1-hexanol Alcohol woody, sweet, green, fruity 878 872 [180-182] 

4 8.19 1.34 n-butyl ether Ether not found 887 860 [200] 

5 9.27 6.35 oxime-methoxy-phenyl- Ester fishy 916 910 [201,202]  

6 11.97 1.67 2,2,4,6,6-pentamethylheptane Terpene stony, dusty 990 991 [203,204]  

7 13.24 9.03 p-cymene Terpene green, fruity, aromatic 1027 1031 [159,165-167] 

8 15.78 1.00 undecane Hydrocarbon not found 1103 1100 [201] 

9 18.83 3.34 dodecane Hydrocarbon alkane-like, chemical 1202 1200 [201,205]  

10 19.81 20.74 thymol methyl ether Terpene 
oregano-like, thyme-like, 

rosemary-like, medicinal 
1236 1237 [175-177] 

11 20.23 9.70 2,4,6-trimethylacetophenone Ketone not found 1251 1252 [193] 

12 21.52 19.73 isobornyl acetate Ester herb, woody, sweet, minty 1287 1285 [191,192] 

13 23.80 3.68 alpha-gurjunene Terpene green, herbal 1382 1407 [190,206] 
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Species Peak RT (min) a Area% Tentative Identification Chemical Classes Odor Description b Calculated LRI c Theoretical LRI References 

M
. 

n
o

d
if

lo
ru

m
 

1 4.342 1.258149 1-pentanol Alcohol balsamic <800 766 [207,208] 

2 5.108 1.372527 octane Hydrocarbon Alkane-like 803 800 [209] 

3 7.108 8.578291 3-hexen-1-ol Alcohol green, marine, seaweed 858 861 [153-155] 

4 7.683 77.77651 1-hexanol Alcohol woody, sweet, green, fruity 873 872 [180-182] 

5 9.542 0.228754 alpha-thujene Terpene herbal, green, weak earthy 924 924 [190,210] 

6 11.342 0.343132 1-heptanol Alcohol Metallic 973 967 [211] 

7 11.925 2.85943 2-ethylbutanal Aldehyde green 989 - [210] 

8 12.667 0.228754 3-hexen-1-ol acetate Ester fruity, floral 1010 1007 [180,184] 

9 12.883 0.800641 hexyl acetate Ester fruit, herb 1016 1019 [185,186] 

10 12.983 1.830035 trans-2-hexenyl acetate Ester fruity, sweet, herbaceous 1019 1018 [213,214] 

11 13.258 0.343132 limonene Terpene pine, chemical, floral, fresh 1028 1029 [188,215] 

12 14.908 0.125815 1-octanol Alcohol citrus-like, herbal 1077 1070 [216,217] 

13 15.742 0.137253 linalool Terpene pleasant scent, floral 1102 1097 [166,180] 

14 15.9 0.343132 2,6-dimethylcyclohexanol Alcohol earthy 1107 1108 [218,219] 

15 18.025 0.457509 1-nonanol Alcohol fatty 1176 1176 [220,221] 

16 19.358 0.343132 beta-cyclocitral Terpene sweet-tobacco, grape 1221 1220 [215,222] 

17 19.8 1.258149 thymol methyl ether Terpene 
oregano-like, thyme-like, rosemary-like, 

medicinal 
1236 1237 [175-177]  

18 20.225 0.571886 2,4,6-trimethylacetophenone Ketone not found 1251 1252 [193] 

19 21.233 0.915018 isobornyl acetate Ester herb, woody, sweet, minty 1286 1285 [190,191] 

20 23.8 0.228754 cadinene Terpene herb, burnt, sulphur 1382 1362 [196,197] 
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Species Peak RT (min) a Area% Tentative Identification Chemical Classes Odor Description b Calculated LRI c Theoretical LRI References 

S
. 
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u
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1 7.41 27.56 2-hexenal Aldehyde floral, herbal 856 861 [153,180,184]  

2 7.76 44.04 1-hexanol Alcohol woody, sweet, green, fruity 875 872 [180-182] 

3 10.28 1.14 camphene Terpene sweet 944 947 [159,160,183]  

4 11.07 4.15 2-hexenoic acid, methyl ester Ester not found 966 972 [223] 

5 11.81 0.31 n-caproic acid vinyl ester Ester not found 986 964 [205] 

6 12.52 3.83 alpha-phellandrene Terpene fresh, green 1006 1005 [164,181,183] 

7 12.81 0.21 4-carene Terpene sweet, pungent 1014 - [166] 

8 12.92 0.10 trans-2-hexenyl acetate Ester fruity, sweet, herbaceous 1017 1018 [213,214] 

9 13.05 2.80 p-cymene Terpene green, fruity, aromatic 1022 1031 [159,165-167] 

10 13.19 1.66 limonene Terpene pine, chemical, floral, fresh 1026 1029 [185,188] 

11 13.81 0.62 ethyl 2-hexenoate Ester citrus-like, fatty 1045 1053 [224,225] 

12 15.20 0.41 alpha-terpinolene Terpene woody, herbaceous 1085 1086 [164,170] 

13 15.46 0.52 1-nonen-4-ol Alcohol cardboard 1093 1094 [226] 

14 20.14 4.46 p-(1-butenyl)anisole Hydrocarbon not found 1248 1259 [227] 

15 20.92 0.41 3-octen-1-ol, acetate Ester toasted nut, smoky, dusty 1275 1279 [184] 

16 21.18 6.63 isobornyl acetate Ester herb, woody, sweet, minty 1284 1285 [190,191] 

17 23.71 1.14 cadinene Terpene herb, burnt, sulphur 1378 1362 [196,197] 

 

 

 

 

 



 

Table S2. Cont. 

Species Peak RT (min) a Area% Tentative Identification Chemical Classes Odor Description b Calculated LRI c Theoretical LRI References 
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1 4.28 1.78 1-pentanol Alcohol balsamic 766 766 [207,208] 

2 5.07 9.89 hexanal Aldehyde herbal, grassy, green 802 801 [154,180,184,199,208] 

3 6.93 36.66 2-hexenal Aldehyde floral, herbal 853 861 [153,28,32] 

4 7.63 40.33 1-hexanol Alcohol woody, sweet, green, fruity 872 872 [180-182] 

5 8.76 0.11 heptanal Aldehyde penetrating oily, harsh 902 902 [182,199,228]  

6 9.57 0.67 methoxy-phenyl-oxime Ester fishy 924 916 [201,202]  

7 11.55 0.11 3,5,5-trimethyl-2-hexene Hydrocarbon not found 979 977 [201] 

8 11.78 0.22 1-octen-3-ol Alcohol mushroom 985 980 [154,158,188] 

9 12.30 0.11 3-octanol Alcohol mushroom-like, herbal, nutty 994 998 [157,229] 

10 12.69 0.11 cis-3-hexenyl acetate Ester fruity, green, floral 1011 1007 [180,184,230] 

11 12.92 0.56 hexyl acetate Ester fruit, herb 1017 1019 [185,186]  

12 13.02 0.22 trans-2-hexenyl acetate Ester fruity, sweet, herbaceous 1020 1018 [213,214]  

13 13.13 0.22 p-cymene Terpene green, fruity, aromatic 1024 1031 [159,165-167] 

14 14.33 0.33 3-carene Terpene sweet, strong 1060 - [231] 

15 14.98 0.03 1-octanol Alcohol citrus-like, herbal 1079 1070 [216,217] 

16 15.89 1.22 nonanal Aldehyde green, citrus-like 1107 1111 [153,232] 

17 18.31 0.22 octanoic acid Carboxylic acid fruity, faint, candy 1185 1173 [233,234] 

18 18.81 0.33 dodecane Hydrocarbon alkane-like, chemical 1201 1200 [201,205] 

19 19.80 2.78 thymol methyl ether Terpene 
oregano-like, thyme-like, rose-

mary-like, medicinal 
1236 1237 [175-177] 

20 20.22 1.22 2,4,6-trimethylacetophenone Ketone not found 1251 1252 [193] 

21 21.05 0.44 nonanoic acid Carboxylic acid fatty, cheesy 1280 1275 [157] 

22 21.23 2.33 isobornyl acetate Ester herb, woody, sweet, minty 1286 1285 [190,191] 

23 22.99 0.09 alpha-cubebene Terpene herbaceous, waxy 1351 1352 [235,236] 
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1 4.99 6.30 hexanal Aldehyde herbal, grassy, green 800 801 [154,180,184,199,208] 

2 7.04 45.65 2-hexenal Aldehyde floral, herbal 856 861 [153,180,184] 

3 7.78 47.68 octanal Aldehyde green, citrusy, lemon 976 1001 [208,237,238] 

4 11.58 0.06 n-caproic acid vinyl ester Ester not found 979 964 [205] 

5 13.81 0.10 benzeneacetaldehyde Aldehyde fresh, floral 1044 1043 [232,239]  

6 15.57 0.10 1-nonen-4-ol Alcohol cardboard 1096 1094 [226,240]  

7 15.88 0.10 2,6-dimethyl-cyclohexanol Alcohol earthy 1106 1108 [218,219] 

a Mean of the retention times in the chromatograms of the fresh halophyte species (n=2). b Described odor descriptions. c Mean calculated of the linear retention indexes. NF – Not 

found. 
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