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Figure S1. GC (TIC) chromatogram of volatile oils from Citrus sinensis cv. ‘Pera’ (C-1), indicating the
major compounds.
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Figure S2. GC (TIC) chromatogram of volatile oils from Citrus sinensis cv. ‘Natal’ (C-2), indicating the
major compounds.
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Figure S3. GC (TIC) chromatogram of volatile oils from Citrus sinensis cv. 'Valencia’' (C-3), indicating
the major compounds.
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Figure S4. GC (TIC) chromatogram of volatile oils from Citrus sinensis cv. “Washington Navel’
("Bahia’) (C-4), indicating the major compounds.
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Figure S5. GC (TIC) chromatogram of volatile oils from Citrus sinensis cv. ‘Hamlin’ (C-5), indicating

the major compounds.
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Figure S6. GC (TIC) chromatogram of volatile oils from C. reticulata Blanco (tangerine or mandarin)
cv. ‘Cravo’ (C-6), indicating the major compounds.
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Figure S7. GC (TIC) chromatogram of volatile oils from C. reticulata Blanco (tangerine or mandarin)
cv. ‘Ponkan’ (C-7), indicating the major compounds.
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Figure S8. GC (TIC) chromatogram of volatile oils from C. deliciosa Tenore (mandarin) cv. ‘Mexerica-
do-rio’ (C-8), indicating the major compounds.
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Figure S9. GC (TIC) chromatogram of volatile oils from C. limettioides Tanaka (sweet lime) cv

‘Palestine’ (C-9), indicating the major compounds.
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Figure S10. GC (TIC) chromatogram of volatile oils from C. latifolia Tanaka (lime) cv. “Tahiti’ (C-10),
indicating the major compounds.
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Figure S11. GC (TIC) chromatogram of volatile oils from C. paradisi Mcf. (grapefruit) cv. ‘Marsh
Seedless’ (C-11), indicating the major compounds.
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Figure S12. GC (TIC) chromatogram of volatile oils from C. limon (L.) Burm. F. (Sicilian lemon) (C-
12), indicating the major compounds.
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Figure S13. GC (TIC) chromatogram of volatile oils from C. aurantium L. (sour orange) (C-13),

indicating the major compounds.
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Figure S14. GC (TIC) chromatogram of volatile oils from C. grandis Osbeck (sweet pummel) (C-14),

indicating the major compounds.



Molecules 2016, 21, 814; doi:10.3390/molecules21060814

o - YT - e - o - - o - - o - - o - - o - TR

i
i
§

Ll Alzil v ql b F a <
1

5 0 15 2 7 n 35 @ 45

Figure S15. GC (TIC) chromatogram of volatile oils from C. medica L. (citron) (C-15), indicating the

major compounds.
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Figure S16. GC (TIC) chromatogram of volatile oils from C. reticulata L. x C. sinensis L. (tangor)
‘Murcott’ (C-16), indicating the major compounds.
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Figure S17. GC (TIC) chromatogram of volatile oils from C. paradisi x P. trifoliata (citrumelo) cv.

‘Swingle’ (C-17), indicating the major compounds.
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Figure S18. GC (TIC) chromatogram of volatile oils from P. trifoliata x C. sinensis (citrange) cv. ‘Troyer’
(C-18), indicating the major compounds.
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Figure 519. GC (TIC) chromatogram of volatile oils from C. sunki hort. ex Tanaka x P. trifoliata L. Raf.
(citrandarin) “English” (C-19), indicating the major compounds.
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Figure S20. GC (TIC) chromatogram of volatile oils from P. trifoliata L. Raf. (poncirus) cv ‘Rubidoux’
(C-20), indicating the major compounds.
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Figure S21. GC (TIC) chromatogram of volatile oils from M. paniculata (C-21), indicating the major
compounds.
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Figure S22. GC (TIC) chromatogram of volatile oils from F. margarita Lour. (kumquat) (C-22),
indicating the major compounds.
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Table S1. Essential oil composition (%) from 22 genotypes of Citrus (C-1-C-22).
Genotypes of Citrus
RI RI Compounds c2 | cis Co7 C06 | Co5 | Co3 co4 | co1 | C20 C19 C15 c21 C10 Cco9 | cos | C17 c11 02 Cc16 | C13 Cl4 C12
% % % % % % % % % % % % % % % % % % % % % %
918 - NI - - - - - - - - - - - - - - 022 - - - - - B B
928 - NI - - - - - - - - - - - - - - - - - - - - 035 -
930 932 a-Pinene (C10) - - - - - - - - - - - - - - 0.50 - - - - - 165 056
966 975 Sabinene (C10) - - 0.19 - 134 | 185 2.4 - - - - - 093 - - - 1248 - 380 - 3.66 202
966 - NI - - - - - - - - - - - - - - - - 323 - - 034 077 033
969 979 B-Pinene (C10) - - 0.64 019 | 645 | 793 751 8.61 - 512 - - 239 - 047 - 143 - - 126 179 541
972 - NI - - - - - 040 044 - - 043 - - - - - - - - 058 - 568 1.05
982 - NI - - - - - 0.19 - - - - - - - - - - - - - 042 - -
984 991 B-Myrcene (C10) - 388 - - 083 | 102 0.80 138 | 058 | 268 1.26 - 052 115 - 021 115 - 056 | 122 1.14 098
1003 | 1002 Carene (C10) - - - - - 058 071 - - - - - - - - - - - - - - 033
1004 | 1003 o-Phellandrene (C10) - 088 - - 154 | 218 215 | 314 - - - - - - - - - - - - - 121
para-Mentha-1(7),8-diene
1005 | 1004 €10 - 237 - - - - - - - - - - - - - - - - - - - -
1018 - NI - - - - - - - - - - - - 0.79 - - - - - - -
1026 - NI - - - - - - - - - - - - - - - - - - - - - 7.20
1026 | 1029 Limonene (C10) - 1.99 - - 504 | 504 146 | 338 - 216 | 3864 - 214 376 | 339 - 246 - 480 | 034 | 3802 [ 1983
1027 - NI - - - 023 [ o027 026 - - - - - 1.06 - - - - - 051 - - 158
1028 | 1030 B-Phellandrene (C10) - 159 - - - - - - 051 094 1.00 - 0.36 - - - - - - 074 041 -
1043 | 1037 (Z)-B-Ocimene (C10) 044 | 024 259 073 | 629 | 551 679 | 689 | 088 | 411 143 - 2.34 405 | o052 | 193 | 1127 | 312 844 | 085 - 2.38
1044 | 1050 (E)-p-Ocimene (C10) - 7.50 - - - - - - - - - - - - - - - - 047 | 282 478 -
1055 | 1060 y-Terpinene (C10) - - 045 - 049 | 038 - 057 - - - - - - 807 - 1.29 - - - - -
1068 | 1070 Sabinene hydrate (C10) - - 042 047 - - - - - - - - - - - - 092 - 050 - 039 -
1069 | 1073 Linalool oxide (C10) - 053 - - - - - - - - - - - - - - - - - - - -
1083 | 1088 ”'Me“th(agl‘é)(s)'d'e“e - 088 - - 100 | 078 | 08 | 129 - - - - - - 030 - - - - - - 033
1098 - NI - - - - - - - - - - - - - - - - - - - 036 -
1099 | 1097 Linalool (C10) - 170 | 1646 | 3105 | 231 | 689 510 | 375 - 1.08 044 - 122 | 1583 - - 8.85 499 | 2400 | 1262 - 124
1101 | 1099 | Tetrahydrolinalool (C10) - - - - - - - - - - - - - - - - - - - 1277 - -
1103 | 1101 Nonanal - - - - - - - - - - 050 - - - - - - - - - - -
1147 | 1153 Citronellal (C10) - 0.84 - - 436 | 1013 | 926 | 7.89 - 1.00 0.76 - 63 277 - 039 322 9.20 448 - 1.07 158
1155 - NI - - - - - - - - - - 062 - - - - - - - - - - 071
1172 - NI - - - - - - - - - - 084 - - - - - - - - - 042 1.00
1174 - NI - - 0.62 108 | 048 | 050 066 | 056 - - - - - - - 029 - - - - 036 -
175 | 1177 Terpinen-4-ol (C10) - - - - - - - - - 0.74 - - - - - - 227 - 113 - - -
1188 | 1189 a-Terpineol (C10) - - 032 047 - - - - - - - - 0.80 - - - 0.77 - 060 | 614 - 0.68
1189 - NI - - - - - - - - - - - - - 152 - - - - - - - -
119 - NI - - 021 - - - B - - B B - - - - - - - - - B B
1213 - NI - - - - - - - - - - - - 050 - - - - - - - B B
1216 - NI - - - - 024 028 - - - - - - - - - - - - 161 0.68 -
1218 - NI - - - - 076 | 168 168 | 123 - - 0.86 - - - - 035 - 143 - - - -
1219 | 1226 Citronellol (C10) - - - - - - - - - - - - - 244 - - - - - - - 0.64
Thymol methyl ether
1221 | 1235 ym @ 0)y N . 411 N - N - N N N B - N - N - N N - N - -
1228 | 1230 Nerol (C10) - - - - - - - - - - - - - 054 - - - - - - 761 -
1231 | 1238 Neral (C10) - - - - 198 | 182 210 | 184 - - 1834 - 1445 - - - - 1.39 0.64 - - 1851
1246 1257 Linalyl acetate (C10) - - - - - - - - - - - - - - - - - - - 33.29 - -
1247 | 1253 Geraniol (C10) - 047 - - - - - - - - 076 - - - - - - - - 333 0.80 -
1263 | 1267 Geranial (C10) - - - - 335 | 282 341 296 - - 235 - 1843 - - - - 245 1.02 - 949 203
1277 1276 Pregeijerene B (C12) - - - - - - - - - - - 0.64 - - - - - - - - - -
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1288 1290 Thymol (C10) - - 0.86 - - - - - - - - - - - - - - - - - - R
1316 - NI - - - - 0.36 0.53 - - - - - - - - - 0.31 - - - - - -
1328 - NI 0.70 0.17 0.56 - - - - - - - - - - - - - - - - - - -
1331 1338 d-Elemene (C15) 7.84 1.77 2.55 - - - - - 3.18 3.80 - - - - - 2.60 - - - - - -
1339 - NI - - - - - - - - - - - 0.13 - 1.12 - - - - - - - -
1342 - NI - - - - 0.78 1.32 - 155 - - - - - - - B B 072 B B . _
1343 1353 Citronellyl acetate (C10) - - - - - - - - - - - - - - - 1.04 - - - - - -
1348 - NI - 0.18 - - - - - - - - - - 9.81 - - - - - - 4.96 - -
1351 1362 Neryl acetate (C10) - 3.39 - - 1.01 0.83 0.58 0.92 - - 227 - 3.62 - - - - - - 8.28 0.67 6.84
1353 1348 a-Cubebene (C15) - - - - - - - - - - - 0.41 - - - - - - - R - -
1368 - NI - - - - - 025 - - - - - - - - - - - - - - - -
1375 1381 Geranyl acetate (C10) - - - 1.38 0.64 0.70 0.68 0.67 - - 5.38 - 0.81 - - - - - 0.86 - - -
1379 1375 a-Ylangene (C15) 023 0.84 - - - - - - - - - 097 - - - - - - - - - -
1383 1391 B-Elemene (C15) 4.36 13.38 1.63 26.01 13.01 13.18 11.96 10.62 4.05 3.75 - - - - 84.83 327 10.12 16.38 16.65 - - -
1394 1388 B-Cubebene (C15) - - - - - - - - - - - 320 - - - - - - R - - -
1409 1409 Z-Caryophyllene (C15) - - - - - - - - - - - - 6.25 5.6 0.28 - - - - - - -
1412 - NI 0.30 - - - - - - - - - - 0.09 - - - - - - - - - -
1414 1419 (E)-Caryophyllene (C15) 0.32 11.24 1.79 11.01 9.65 5.80 6.24 4.89 30.41 28.85 116 3847 0.87 - - 1871 5.67 7.96 643 3.18 - 0.67
1422 1417 Sesquithujene (C15) - - - - - - - - - - - - - 1.14 - - - - - B - -
1423 1437 y-Elemene (C15) 2.46 1.97 1.15 - - - - - 2.84 2.64 - - - - - 2.55 - - - - - -
1424 1432 -Copaene (C15) - - 0.36 - - - - - - - - - - - - - - - - - -
1438 - NI 0.69 - - - - - - - - - - - - - - - - - - - - R
1446 1441 Aromadendrene (C15) 0.71 - - - - - - - - - - - - - - - - - - - - -
1448 1443 (Z)-B-Farnesene (C15) 0.80 5.56 3.79 - 5.82 4.23 445 3.38 1.20 - - - 0.66 - - - 5.16 542 5.65 - - -
1454 1455 a-Humulene (C15) 1.10 2.62 0.57 341 2.01 1.71 1.87 1.60 342 3.04 - 5.23 046 - 233 1.65 231 2.39 - - -
9-epi-(E)-Caryophyllene
1468 | 1466 P ) cg) Py N - - B - B - N B - - 038 106 y ) ) B B} B B B
1475 - Y-Gurjunene (C15) - - - - - - - - - - - - 0.44 - - - - - - - - -
1479 1480 Y-Muurolene (C15) - - 1.76 0.24 - - - - - - - - - - - - - B - B - -
1480 1485 Germacrene D (C15) 169 6.64 - - - - - - 11.26 9.44 - 640 - - - 4.50 - - - - - -
1487 1490 B-Selinene (C15) 026 - - 0.39 - - - - - - - - - - - - - - - - - -
1489 - NI - 0.20 - - - - - - - - - - - 149 - - - - - - - -
1493 1498 a-Selinene (C15) - - - 7.5 - - - - - - - - - - - - - - - - - -
1493 - NI - - - - 0.58 0.58 049 - - - - - - - - - 093 - 046 - - -
1495 1500 Biclyclogermacrene (C15) - 237 941 - - - - - 345 246 - 14.55 - - - 4.54 - - - 1.56 - -
1498 - NI 0.51 - - - 1.04 0.54 0.96 0.87 - - - - 1.24 - - - - 0.84 - - -
1499 1493 a-Zingiberene (C15) - - - - - - - - - - - 2147 - - - - - - - - - -
1498 | 1506 (E.E)-a-Farnesene (C15) - - 154 - - - - - - - - - - - - - - - 7.18 1.04 - -
1502 1503 trans-B-Guaiene (C15) 1.50 - - - - - - - - - - - - - - - - - - - - -
1504 1506 [-Bisabolene (C15) - - - - - - - - - - - - 1.90 1.76 - - - - - - - -
1506 - NI 0.27 - - 1.56 0.77 - - 0.69 0.26 - 047 - - - - 0.26 0.67 0.96 0.80 - - -
1507 1509 Germacrene A (C15) - 0.85 - - - - - - - - - - - - - - - - 141 - - -
1516 1512 d-Amorphene (C15) 057 - 0.69 045 - - - - - - - - - - 033 R B . B . B
1520 - NI B - - B - B - B B - - 025 B - - - B B - B - -
1521 1523 d-cadinene (C15) 0.18 - - - 0.76 0.63 0.70 0.58 - - - 044 - - - - - 1.06 - - - -
1521 1523 B-sesquiphellandrene . 0.44 049 . . . . . . . i 409 ) ) ) ) 053 ) . . ] ]
(C15)
1532 - NI 1.52 - - - - - - - - - - - - - - - - - B - -
trans-Cadina-1.4-diene
1542 1534 C15) - - - - - - - - - - - 027 - - - - - - - - - -
1543 - NI 0.29 - - - - - - - - - - - - - - 025 - - - - - -
1548 1550 Elemol (C15) 6.83 - 0.30 0.61 - - - - - - - 0.84 - - - - - - - - -
1549 - NI - 0.29 - - - - - - - - - — - - - 0.26 - - - - - -
1552 - NI - 0.25 0.27 - - - - - - - - - - - - 0.68 - - R - - _
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1557 - NI - - 095 - - - - - - - - - 155 - B B B B . . _ _
1559 | 1563 (Ey-Nerolidol (C15) 191 | 073 - - - - - - 173 - - - - - - - - - 058 - - -
1560 | 1561 Germacrene B (C15) 763 | 664 358 - - - - - 1393 | 1202 - - - - - 16.76 - - - - 115 -
1577 | 1576 | GermacreneD-40l(C15) | 043 | 032 1.78 032 - B - - 039 - - - - - - 081 - - - - - B
1583 - NI - - - - 037 | 035 - B B B B . B . . . . B . _ _ _
1583 1578 Spathulenol (15) - - - - - - - - - - - 0.28 - - - - - - - - - -
Caryophyllene oxide
1584 | 1583 AYOP (g 5 - . N B N B - B B - - - B - B 607 N B B . .
1587 | 1579 trans-Sesquisabinene B 031 092 ) i . ) ) ) ) ) . ] ] j . . . . . . .
hydrate
1595 - NI 501 - 030 - - - - - - - - 042 - - - R B . - . _ -
1597 [ 1601 Guaiol (C15) 351 - B - B - B B B B B - B R B . . . _ . . .
1612 - NI - - - - - - - - - - - 015 - - - 050 - - - - - -
1621 - NI - - 068 - - - - - 027 - - 0.12 - B - - - B . B B B
1625 - NI 6.30 - - - - - - - - - - - - - - 0.49 - - - - - -
1628 - NI 1.82 - 032 - - - B - B B B R . - . . . . . _ _ -
1630 NI - - - - - - - - - - - - - - - 0.74 - - - - R R
1635 1631 Eremoligenol (C15) 2.76 - - - - - - - - - - - - - - - - - R - - -
1638 - NI 234 - - - - - - - - - - 0.13 - - - - - - - - - -
1642 - NI - - 028 - - - - - - - - - - - - 030 - - - - - -
1643 1648 Agarospirol (C15) 123 - - - - - - - - - - - - - - - - - - - - -
1644 - NI - - 046 - - - - - - - - - - - - - - - - - - -
1647 | 1646 Cubenol (C15) 045 - - - - - - - - - 032 - - B . B B . . . B
1651 - NI 0.69 - - - 0.14 - - - - - - - R - - - _ _ _ _ _
1656 1654 a-Eudesmol (C15) - 0.21 - 0.34 - - - - - - - - - - - - - - - - - -
1661 - NI - 024 - 054 . . B . B B B B . . . . . _ . _ _ -
1663 | 1654 a-Cadinol (C15) 1051 - 143 - - - - - 026 - - - - - - 058 - - - B B B
1668 - NI 0.60 - - - - - - - - - - 039 - - B . B B . . . -
1675 - NI - - 043 - 024 | 016 0.19 - - - - B B B B 026 . . . _ _ B
1691 | 1700 B-Sinensal (C15) - 440 | 1916 | 1118 | 1470 [ 1001 | 1009 [ 11.62 - - - - - - - - 1022 | 2097 - - - -
1701 - NI 044 - . B . . B B B B . . . . . . . _ _ N - -
1705 | 1701 (22,6Z)Farnesol (C15) - 1.05 B - B - B R B B . - . - . 084 . . _ - - -
1710 | 1718 (22,6E)-Farnesol (C15) - - B - B - B B 405 B B B B B , . , B _ . . .
1714 NI - - - - - - - - - - - - - - - 033 - - - - R -
1729 - NI - - 029 - - . B B B B B B . . . . _ . _ _ B B
1734 1725 (2E,6E)-Farnesol (C15) - - - - - - - - - - - - - - - 137 - - - - - -
1746 | 1757 -Sinensal (C15) - - 11.06 - 277 | 178 295 | 344 - - - - - - - - - 438 - - - -
1877 - NI - - - - - - - - - - - 0.10 - - - - - - - - - -
1926 - NI - - - - - - - - - - - 012 - - - - - B - - - -
2094 NI - - - - B B . B 031 B B B . . . . _ . . _ _ B
2107 | 1943 Phytol (C20) 334 | 802 493 - 903 | 648 | 1198 | 121 | 1210 | 1126 | 155 - 194 146 - 1954 | 1497 | 1641 | 487 | 292 057 075
2148 - NI - - - - - - - - 046 - - - - - - - - - - - - -
2155 - NI - - - - - - - - 044 - - - - - - - - - - - - -
RI* Adams 2007 [19]; NI: Not identified; C10, C15 and C20: mono-, sesqui-, and diterpenes, respectively. C-1-C22: see Material and Methods-Plant material.
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Table S2. The score scatterplot obtained according to the two major groups.

Genotypes of Citrus | Factor 1 (45.4%) | Factor 2 (13.1%)
c01 7.604582 -11.1499
c02 -21.0289 -10.019
c03 25.2457 -3.65029
c04 6.412549 -13.5975
c05 31.77869 —4.24454
c06 58.48798 -1.97973
c07 56.91939 -8.75231
c08 -86.213 —2.40348
c09 -80.4554 -0.37896
c10 ~78.7388 -1.38268
cl1 -17.6849 -5.82211
cl2 -17.8197 14.655
cl3 -17.9494 0.02866
cl4 -2.34417 7.285903
cl5 16.04557 65.93625
clé -19.6212 -5.87912
cl7 -28.6574 -9.67238
cl8 73.23972 -26.7951
c19 23.53946 44.26681
c20 84.56993 39.76504
c21 -57.9369 3.004699

c22 44.60608 -69.2152




