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Table S1. Screening test conducted to identify the optimal HLB ratio for hydrophilic NADES formulations, N3 based on various Tween20:Span 80 HLB values.

Tween20 | Tween80 | '"1o" X | PEG400 | PEG200 | Span80 | Span20 | Span6s
16.7 15 13.4 9.7 8 4.3 8.6 2.1
NADES 3 — N3
o o
Range % g(l)) an % ’Iz‘gfeen TO Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

1 4.3 3000 0

2 5 2831 169

3 6 2589 411

4 7 2347 653

5 8 2105 895

6 9 1863 1137

7 10 1621 1379

8 11 1379 1621

9 12 1137 1863

10 13 895 2105

11 14 653 2347

12 15 411 2589

13 16 169 2831

14 16.7 0 3000

Colors of the cells indicate the % of phase separation:
0, 0, 0, 0, 0,
0% . 30%’. 60 A’. o0 A’. . 100/? Heat: MW irradiation 600W; *Clear: see Figure S2
separation separation separation separation separation




Table S2. Screening test conducted to identify the optimal HLB ratio for hydrophilic NADES formulations, N5 based on various Tween20:Span 80 HLB values.

Triton X

Tween 20 | Tween 80 100 PEG 400 PEG 200 Span 80 Span 20 Span 65
16.7 15 13.4 9.7 8 4.3 8.6 2.1
NADES 5 - N5
[1) [1)
Range % g([)) an % "l;.veen TO Day 1 Day 2 Day 3

1 4.3 3000 0 + heat

2 5 2831 169 + heat

3 6 2589 411 + heat

4 7 2347 653 + heat Clear Clear Clear Clear Clear Clear Clear
5 8 2105 895 + heat Clear Clear Clear Clear Clear Clear Clear
6 9 1863 1137 + heat Clear Clear Clear Clear Clear
7 10 1621 1379 Clear Clear Clear Clear Clear
8 11 1379 1621 + heat Clear Clear Clear Clear Clear Clear Clear
9 12 1137 1863

10 13 895 2105

11 14 653 2347

12 15 411 2589

13 16 169 2831

14 16.7 0 3000

Colors of the cells indicate the % of phase separation:
0, 0, 0, 0, 0
OA). 30%’. 60 A’. 20 A’. . 100/? Heat: MW irradiation 600W; *Clear: see Figure S2
separation separation separation separation separation




Table S3. Screening test conducted to identify the optimal HLB ratio for hydrophilic NADES formulations, N1 based on various Tween20:Span 80 HLB values.

Tween20 | Tween80 | "' * | PEG400 | PEG200 | Span8 | Span20 | Span 65
16.7 15 13.4 9.7 8 4.3 8.6 2.1
NADES 1-N1
o, o,
Range % gg an % "l;v(;'een TO Day 1 Day 2 Day 3 Day 4 Day S Day 6 Day 7
1 4.3 3000 0
2 5 2831 169
3 6 2589 411
4 7 2347 653
5 8 2105 895
6 9 1863 1137
7 10 1621 1379
8 11 1379 1621
9 12 1137 1863
10 13 895 2105 Clear
11 14 653 2347
12 15 411 2589
13 16 169 2831
14 16.7 0 3000
Colors of the cells indicate the % of phase separation:

0, 0, 0, 0 0
0% . 30 A’. 60 A). %0 /0. 100 A’ Heat: MW irradiation 600W; *Clear: see Figure S2
separation separation separation separation separation




Table S4. 21 Volatile headspace compounds (mean peak area + SD) of Lavandula angustifolia extracted by headspace and analyzed by GCMS at various incubation
times of 0.0, 0.5, 1.0, 4.0, 24.0, 48.0, 72.0, and 96.0 hours for control (C) samples.

Compounds ;;g +SD ;25,51 +SD rTnelag +SD rTn;g +SD Tnze:;? +SD fnii? +SD Tngf +SD :1963;10 +SD

o-thujene 172033 2542 3607.00  102.09 | 331833 6050 | 3607.67 4670 206533 70609 | 286425 20860 | 291275  44.67 336175 44.67
o-phellandrene 1676733 878543 | 25878.67 371553 | 2294600 462380 | 22177.67 4203 | 15834.67 624122 | 15030.00  6509.84 | 16969.50  1463.03 | 2501625  1463.03
a-pinene 2065467 1252275 | 4248933 36336 | 41608.67  2099.84 | 4446000  271.18 | 3408233  7187.53 | 22457.00 1720477 | 3627075 278336 | 40039.00 278336
camphene 13893.00 343338 | 1697733  2299.86 | 1819500  901.63 | 1901433  406.04 | 15057.00  2808.65 | 1451275 517732 | 1629275 161832 | 1825775 161832
B-thujene 3003.67 102695 | 382467 8578 | 398200 16696 | 3717.67 11880 | 297600 41435 | 295125 83384 | 331225 24247 | 344550 24247
B-pinene 1229067 103005 | 2321200 157422 | 2391800 99898 | 25822.67  916.64 | 21860.00 375927 | 2044800  4754.66 | 20821.50  1873.83 | 4533.00  1873.83
3-octanone 1137800  4856.68 | 17669.67 128017 | 1765433  1034.84 | 2002633  377.50 | 1472867 342270 | 1473350  2722.03 | 15066.00 86242 | 1584250  862.42
p-myrcene 1557600 663179 | 2321200 157422 | 2382200 96093 | 2575400 108881 | 21652.00  3577.86 | 2044725 475496 | 2050525  1687.05 | 1972225  1687.05
3-carene 8930.00 361229 | 1341133 37017 | 1375233  1090.96 | 14583.67 53041 | 977700 753898 | 1473350  2722.03 | 993000 44676 | 932150  446.76
B-cymene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 371350 112.98
o-cymene 368333 141783 | 567733 51375 | 537067 31611 | 5807.00  289.68 | 3965.00 52413 | 416675 94046 | 546225 91521 | 722075 91521
d-limonene 441200 543.04 | 8663.00 22942 | 869333 34801 | 9358.00 99.51 777233 101355 | 754125 111765 | 771600 86150 | 816925  861.50
cucalyptol 672767 13639 | 10065.67 122974 | 1308833 40454 | 1345833 11585 | 935533 118279 | 8897.00 120671 | 974675 133972 | 1083350  1339.72
trans-B-ocimene 83890.00 3791977 | 123822.00  128.18 | 131514.67 144457 | 141542.00 195395 | 11371833  163.93 | 97403.00 18328 | 9281850 34227 | 42411.00 34227
B-ocimene 2767133 11012.60 | 4124667  1984.84 | 42678.00  1453.04 | 4497467 116336 | 4553567 701176 | 2991825  18630.05 | 29669.25 484203 | 583125  4842.03
Linalool 2771167 14283.06 | 4246233 43726 | 48937.67  2013.17 | 5144433 497095 | 46277.00 333140 | 4652200 382180 | 43212.50 414612 | 4313575  4146.12
trans-2-pinancl 0.00 0.00 24167 6255 | 247267 10251 | 267233 15185 | 218433 31137 | 232725 49895 | 204800  271.89 | 237575  271.89
(+)-camphor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 845.50 2.7 886.25 11898 | 109550  118.98
(-)-4-terpinol 353833 265812 | 6335.67 62845 | 736633 118248 | 6753.00 116503 | 671167 91330 | 756975 74079 | 616075  1429.16 | 510675  1429.16
linalyl acetate 11085.00 57809 | 3046433 204870 | 3335633  1640.60 | 35130.00 486880 | 32609.33 295113 | 3261375  1039.43 | 2918475 453555 | 13035.00 453555
(Z.2)-o-farnesene 0.00 0.00 0.00 0.00 73033 4043 35333 2259 953.00 192.32 969.75 21132 60800 23226 | 769.00 23226




Table S5. 22 Volatile headspace compounds (mean peak area + SD) of Lavandula angustifolia extracted by headspace and analyzed by GCMS at various
incubation times of 0.0, 0.5, 1.0, 4.0, 24.0, 48.0, 72.0, and 96.0 hours for N1 samples

TO0.0

TO0.5

T 24.0

T 48.0

T 72.0

T 96.0

Compounds mean +SD mean +SD T 1.0 mean +SD T 4.0 mean +SD mean +SD mean +SD mean +SD mean +SD
a-thujene 0.0 0.0 0.0 0.0 0.0 0.0 487.2 67.3 1440.3 155.9 1698.0 1143 1769.0 175.6 23215 2348
a-phellandrene 164.4 19.7 160.8 37.7 476.0 69.8 4187.2 78.7 9912.3 166.2 11207.0 4313 12642.7 125.9 11606.0 3783
a-pinene 441.6 43.1 677.6 69.5 1428.8 18.6 9502.2 475.9 18757.7 1067.7 20935.3 1156.9 22813.0 362.7 23546.0 111.0
camphene 413.4 243 535.8 36.7 1635.0 35.8 7396.0 380.4 6861.3 527.4 7339.8 388.2 7442.7 239.0 7479.5 194.5
B-phellandrene 0.0 0.0 0.0 0.0 0.0 0.0 1832.8 205.4 2246.8 459 2594.0 93.4 2183.7 198.3 1772.8 323
B-pinene 0.0 0.0 0.0 0.0 0.0 0.0 3068.0 433 4313.8 210.1 39723 1222 38143 382.0 3742.0 60.1
3-octanone 0.0 0.0 0.0 0.0 9489.2 56.2 13773.6 220.1 15740.8 488.9 16883.5 272.9 14454.0 368.9 11564.0 111.7
B-myrcene 0.0 0.0 0.0 0.0 0.0 0.0 11040.4 260.1 12588.9 123.1 14583.5 237.6 13340.5 227.0 12401.0 146.7
3-carene 499.2 62.2 808.0 94.1 2267.2 27.5 6893.0 3955 8158.0 214.7 8769.0 187.7 8115.0 354 7341.0 26.4
hexylacetate 0.0 0.0 0.0 0.0 1651.0 51.5 6624.4 62.6 5838.8 727.9 6231.8 482.1 4714.0 635.6 4377.0 412.0
o-cymene 0.0 0.0 0.0 0.0 7759.6 14.4 16542.6 102.6 17203.8 1849.7 18614.0 562.1 18103.0 1400.0 18967.3 698.6
d-limonene 0.0 0.0 0.0 0.0 0.0 0.0 5440.4 227.0 6017.3 505.7 67323 103.9 5832.7 5.7 5536.0 96.2
eucalyptol 2245.0 352 4229.0 21.2 8513.4 21.4 11614.2 571.1 13679.8 664.6 15455.3 847.4 13342.0 1868.5 11709.5 49
trans-B-ocimene 9360.8 284.4 10442.8 384.0 25665.2 0.0 85786.0 1033.8 97151.5 3087.2 90941.0 3360.2 69638.0 608.1 56644.5 281.3
B-ocimene 6048.2 54.2 8953.4 14.1 9221.6 65.2 16113.4 1265.1 37426.5 519.6 38413.0 522.1 28894.0 2256.6 19718.8 272.2
y-terpinene 0.0 0.0 0.0 0.0 2136.4 524.0 4522.0 1010.5 4026.5 236.0 3917.5 416.5 2559.3 218.5 1805.0 11.3
linalool 24447.0 165.7 27491.6  1858.4 40364.4 1434.9 41608.4 135.8 46421.8 1934.9 48336.0 410.0 37998.3 691.1 28883.5 74.2
(+)-camphor 712.8 111.5 1366.0 196.4 1336.4 177.7 14452 213.9 1727.6 418.0 3869.8 2624.0 3446.3 3526.5 2945.2 270.3
(-)-4-terpineol 3847.8 359 4676.6 153.5 5521.6 222.6 8055.4 570.8 5497.8 310.6 3067.8 36.2 2653.0 14.4 1930.3 42
linalyl acetate 23300.2 506.9 25989.2 8179 37098.4 549.7 43265.0 963.9 40494.8 346.2 37454.3 132.2 284453 287.0 27575.5 135.1
trifluoroacetyl-lavandulol 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2666.5 199.7 35333 729.4 2580.0 98.0 3114.8 389.6
(Z,Z)-a-farnesene 478.4 86.8 472.8 60.0 373.0 93.4 659.2 337.1 602.3 183.0 566.5 50.4 497.0 39.9 457.0 180.8




Table S6. 17 Volatile headspace compounds (mean peak area + SD) of Lavandula angustifolia extracted by headspace and analyzed by GCMS at various incubation

times of 0.0, 0.5, 1.0, 4.0, 24.0, 48.0, 72.0, and 96.0 hours for N3 samples.

TO0.0

TO.5

T1.0

T4.0

T 24.0

T 48.0

T72.0

T 96.0

Compounds mean 5D mean £SD mean +SD mean 5D mean £SD mean +SD mean £SD mean 5D
a-thujene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2158.63 391.13 1263.93 395.27 1225.86 173.78 2398.60 430.65
a-phellandrene 0.00 0.00 0.00 0.00 668.00 23.73 1208.40 225.79 1949.20 472.46 1776.60 295.98 1509.60 316.44 3359.60 443.36
a-pinene 0.00 0.00 1120.80 23.39 2211.80 28.00 5615.20 358.23 5436.07 287.79 5296.40 396.30 5812.40 401.13 6367.40 123.09
camphene 0.00 0.00 802.00 52.65 1051.80 35.46 1691.80 114.54 5395.00 233.30 6242.85 382.57 6541.83 264.98 3459.63 269.95
B-pinene 0.00 0.00 0.00 0.00 0.00 0.00 2821.40 303.32 4860.05 195.51 5325.26 311.88 5147.00 222.19 5105.00 137.05
B-myrcene 0.00 0.00 0.00 0.00 0.00 0.00 2539.80 27.57 5436.86 183.80 6248.80 118.79 7065.00 177.97 5309.11 200.65
3-carene 0.00 0.00 1237.00 64.26 2053.75 678.82 4103.80 47.96 4591.55 227.12 4118.62 113.50 7032.40 551.36 3473.40 239.23
o-cymene 0.00 0.00 0.00 0.00 0.00 0.00 6665.40 101.79 9923.64 759.12 10468.47 341.65 8985.60 301.97 3657.40 217.99
d-limonene 0.00 0.00 0.00 0.00 0.00 0.00 7996.60 231.52 2802.60 70.53 2044.00 314.66 1938.40 195.14 1209.80 98.29
eucalyptol 1041.00 229.84 421233 108.51 4316.75 29.26 7639.60 86.97 53197.15 10276.65 | 43430.72 1303.20 24900.92 759.70 9441.28 1958.94
trans-B-ocimene 0.00 0.00 5738.20 39.08 17464.00 314.45 35040.00 520.74 56140.40 6403.56 42336.53 3815.08 27212.60 6182.75 18819.42 323.28
B-ocimene 0.00 0.00 0.00 0.00 6077.80 34.39 10491.00 105.66 10330.34 1419.86 6118.60 168.31 3644.00 306.29 1685.80 134.18
linalool 6478.00 87.68 11093.20 31.34 20271.33 237.12 14282.00 473.72 12901.40 700.90 7516.74 755.71 4726.67 180.63 5479.60 316.20
(+)-camphor 0.00 0.00 667.00 175.55 778.00 91.32 956.80 154.74 3137.99 409.74 6296.34 309.81 8981.51 16.76 6447.59 626.81
(-)-4-terpineol 0.00 0.00 0.00 0.00 1748.00 3221 1619.60 57.69 1808.96 86.09 1423.06 132.73 687.40 29.18 451.00 124.18
linalyl acetate 6283.00 155.50 1442533 294.82 14269.00 297.26 13521.33 159.58 12217.84 131.30 11682.36 104.92 5259.00 233.46 2144.80 122.28

(z,2)-a-farnesene 0.00 0.00 361.00 16.52 263.33 26.63 199.33 21.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00




Table S7. 18 Volatile headspace compounds (mean peak area + SD) of Lavandula angustifolia extracted by headspace and analyzed by GCMS at various

incubation times of 0.0, 0.5, 1.0, 4.0, 24.0, 48.0, 72.0, and 96.0 hours for N5 samples.

o | 100w | 10w | 10 ww | 1 e [P0 ww | A0 e [ 120w | D0
o-thujene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 674.60 39.26 741.60 114.77 1960.00 374.90 1524.25 28.34
a-phellandrene 0.00 0.00 0.00 0.00 0.00 0.00 1042.60 4231 3046.60 1250.47 4465.00 267.55 8541.50 141.53 7699.75 245.10
o-pinene 0.00 0.00 0.00 0.00 758.20 250.08 4205.40 1741.42 13731.00 681.45 19008.80 932.41 24645.25 272.48 23613.25 315.81
camphene 0.00 0.00 0.00 0.00 467.20 413.05 2531.60 341.35 8129.60 634.65 10884.60 1872.30 12760.50 868.97 11618.75 329.13
B-phellandrene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1253.00 182.82 1636.60 310.19 1777.75 351.32 1397.75 57.41
B-pinene 0.00 0.00 0.00 0.00 0.00 0.00 695.80 99.25 1647.60 341.77 2340.80 262.71 2852.50 157.47 2267.00 163.58
B-myrcene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12784.72 1887.73 14664.69 42421 13423.85 319.58 12401.00 374.98
3-carene 0.00 0.00 0.00 0.00 0.00 0.00 1733.60 130.99 5116.60 630.51 6950.60 345.62 6909.00 34.42 4888.50 583.89
o-cymene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 240.00 103.85 420.40 102.78 15245.25 657.87 11521.75 378.94
d-limonene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 280.80 84.36 1195.60 144.72 3871.25 559.45 1439.25 86.90
eucalyptol 544.00 756.18 2253.40 685.27 5643.60 427.10 4761.40 133.63 10550.40 422.52 11671.80 223.26 7302.25 306.85 5888.50 46.34
trans-B-ocimene 0.00 0.00 0.00 0.00 0.00 0.00 1527.80 326.38 5231.60 327.56 5245.40 670.09 6435.25 47.38 227.50 43.93
fB-ocimene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 450.40 109.98 681.60 279.46 402.75 17.00 403.00 57.58
linalool 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6095.50 77.98 4111.00 94.87
(+)-camphor 0.00 0.00 0.00 0.00 875.00 244.66 956.80 433.49 3137.99 259.93 6296.34 517.68 6072.60 420.12 4832.05 431.97
(-)-4-terpineol 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2648.00 15.45 1930.25 12.89
linalyl acetate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5127.50 27.77 6217.50 47.05
(z,z)-0-farnesene 0.00 0.00 775.00 448.72 776.60 301.44 390.00 67.99 323.40 54.67 168.80 40.71 0.00 0.00 0.00 0.00




Table S8. 4 Volatile headspace compounds (mean peak area + SD) of Lavandula angustifolia extracted by headspace and analyzed by GCMS at various
incubation times of 0.0, 0.5, 1.0, 4.0, 24.0, 48.0, 72.0, and 96.0 hours for N9 samples.

Compounds T0.0 £SD TO0.5 £SD T1.0 £SD T4.0 £SD T24.0 £SD T48.0 £SD T72.0 £SD T 96.0 +SD
mean mean mean mean mean mean mean mean

a-phellandrene 401.60 82.40 512.00 92.04 529.40 65.11 686.00 180.20 710.8 75.69 711.80 116.40 750.20 92.49 796.60 68.04

a-pinene 1682.40 125.80 2310.40 152.73 2397.40 225.08 2606.20 141.56 2833 402.40 2990.20 320.94 3702.40 297.34 3606.80 357.39

camphene 569.00 134.86 663.60 117.62 880.20 232.12 1101.00 90.17 1092.2 84.86 1200.20 177.67 1388.80 65.03 1521.40 96.73

eucalyptol 229.40 49.60 298.40 116.98 643.40 188.31 691.40 159.03 698.4 107.40 766.00 100.57 812.60 126.19 775.20 193.98




Table S9. Emulsifier families, types, chemical names, and hydrophilic-lipophilic balance (HLB) value

Emulsifier family Type Chemical name HLB
(A) Span 80 Sorbitan monooleate 43
(B) Tween 20 Polyoxyethylene (20) sorbitan monolaurate 16.7
© Span 20 Sorbitan monolaurate 8.6
(D) PEG-200 N/A Polyethylene glycol 200 8.2
(E) Triton X 100 N/A Polyethylene Glycol-p-isooctylphenyl Ether 13.5




w10 * |+ TIC - METH (33 Ny

1.7 ] {a}

210 ¥+ TIC Sean = TH-OC [1:3} {N8]

| (b)

Fil

| b

Thymol

1

Figure S1. Total ion chromatograms for the volatile compounds of the two hydrophobic NADES: (a) Menthol-Thymol (3:2) (N6), (b) Thymol-Octanoic
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Figure S2. Example of N1 phase separation; a) Clear formulation with different phase separations (60, 30, 90%, from left to right); b) Example of
not clear formulation with phase separation.
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Figure S3. Lavandula angustifolia essential oil (LEO) Total Ion Chromatograms (TIC) profile showing: (A) Headspace GC/MS injection with a total of 21
identified peaks (used as control (C) in this study), and (B) Liquid GC/MS injection with a total of 17 identified compounds



