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Research on Terpenoids in Dongjiu
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Abstract: Terpenoids in Dongjiu were detected by normal phase chromatography coupled with gas chromatography-mass spectrometry (GC-MS).
In the experiments, Dongjiu liquor samples were firstly treated by liquid-liquid extraction (pentane:ethyl ether (1:1)), and then fractionated into
water-acidic and neutral/basic fractions. The neutral/basic fraction was further separated into seven fractionations by using silica gel normal phase
chromatography, pentane-diethyl ether solution (the volume ratio of pentane and diethyl ether were 100:0 (F1), 95:5 (F2), 90:10 (F3), 80:20 (F4),
70:30 (F5), and 50:50 (F6) respectively), and 100 % methanol (F7) . Each fraction was analyzed by GC— MS. A total of 52 terpenoids were finally
identified by mass spectrum library search, Kovats retention indices of the standards (RI) or from the literature (RIL). Peak area percentage analy-
sis results showed that the concentration of p-anisaldehyde was the highest (27.21 %) among all detected terpenes, and then calarene (11.31%), 8-
cadinene (7.38 %), calamenene (5.11 %), camphor (4.13 %), (-)-borneol (3.65 %), oo—cedrene (3.29 %) and so on. These terpenoids were rarely
detected in Chinese liquor, and probably came from the herbs added in starter-making.
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F1 HERERPIEGRUSIRIRE
Peak et M Rlee RIL RLe  RIL s PO
1 (+)-Limonene ( (+)—F7EkE) F1 1176 1187 1015 1016™ MS, RI 1.81
2 Ted-Hydrocarbon Ax (FiZkJ5 A) F1 1219 1066 MS (Qual:99%) 0. 49
3 pCymene (p-<:{f) F1 1256 1259"" 1014 1007™" MS, RI 2.68
4 a-Longipinene ( @ —KMH-JEK5) F1 1452 1477"" 1354 1358™ MS, RIL 0.37
5 B-Patchoulene ( B-ZEN|4%) F1 1470 14857 1368 1388 MS, RIL 0.81
6  (-)-Clovene ((-)-T /&) F1 1480 1496™ 1385 1376™ MS, RI 1.13
7 Longicyclene (KM F1 1487 1496™ 1357 1376"™ MS, RIL 0.17
8 a—Gur junene ( a7 2545) F1 1516 1516™" 1452 1405™" MS, RIL 1.62
9  Camphor (HEfN) F3 1520 1518"" 1130 1121"" MS, RI 4.13
10 Cyperene CFWH) F1 1522 1501™ 1392 1409 MS, RIL 0.30
11 a-Cedrene ( a—FHIAE) F1 1563 1582"" 1399 1400™" MS, RI 3.29
12 Longifolene (KM% F1 1566 1587™" 1390 1402 MS, RIL 1.07
13 B-Caryophyllene ( B~ 14 F1 1572 1576"" 1397 1410 MS, RI 0.21
14  Fenchol (/PNE#FEE) F5 1579 1582™" 1086 1099"" MS, RIL 0.43
15 B-Elemene ( B-HiFwi) F1 1581 1592"" 1380 1386"" MS, RIL 0.14
16  a-Bergamotene ( a7 F1 1584 1573" 1414™" MS, RIL 0. 05
17 Calarene (&G F1 1590 1617™ 1421 1417™ MS, RIL 11.31
18  4-Terpinenol (4-iifi i) F5 1599 1597 1170 1161"" MS, RI 0.74
19  (+)-Aromadendrene ( (+)—f&FHE) F1 1605 1589"" 1452 1437™ MS, RI 0.20
20  Isophorone CSfifiRili) F4 1609 1603 1118 1120™" MS, RI 1.39
21  B-Guaiene ( B-FGIAM) F1 1626 162177 1468 1482™" MS, RIL 0.38
22 y-Patchoulene ( y-%tHJ7) F1 1640 1648"" 1477 1483™ MS, RIL 0.31
23 Menthol (JHfaffis) F5 1643 1633 1178 1157™ MS, RI 1.03
24 (-)-Alloaromadendrene ((-)-3IFM) F1 1646 1642"" 1452 1461 MS, RI 0.35
25  y—Gurjunene ( y—HZEM) F1 1656 1669”7 1464 1485™ MS, RIL 0.93
26  y-Selinene ( y—IERE) F1 1678 1672”7 1478 1469™ MS, RIL 0.08
27  y-Muurolene ( y—4K 2 F1 1692 1673"" 1469 1474 MS, RIL 1.55
28  a-Terpineol ( a—iii hlE) F5 1704 1679" 1171 MS, RI 0.23
29  (-)-Borneol ((-)-7&J) F5 1708 1680"" 1164 1151™ MS, RI 3. 65
30  a-Selinene ( a—IERE) F1 1723 1699 1477 1491 MS, RIL 0.73
31  a-Muurolene ( @42 F1 1729 1704™" 1494 1491™ MS, RIL 1.47
32 B-Bisabolene ( SB-¥%Z4545) F1 1732 1716™" 1502 1505™" MS, RIL 0.48
33 B-Chamigrene ( S—{EHIK) F1 1736 1723”7 1479 1470™ MS, RIL 0.17
34  S-Cadinene ( S—F-AAE) F1 1761 1741™ 1518 1511"™" MS, RIL 7.38
35  y—Cadinene ( y—H-#M) F1 1764 1753"" 1508 1498"" MS, RIL 2.46
(+)-Epi-Bicyclosesquiphellandrene -
36 RO F1 1768 1486  1498™ MS, RIL 0.78
() —Bpi-—IMEFIK 4D 7
37  a—Curcumene ( a—ZEFF) F1 1779 1780"" 1477 1472"" MS, RIL 1.00
38  a-Cadinene ( a—F-#ME) F1 1797 1766™" 1528 1527™ MS, RIL 0.32
39  (+)—Cuparene ((+)—FEMIA) F1 1827 1819"" 1498 1502"" MS, RIL 1.10
40  B-Damascenone ( S— K4l F3 1830 1823™ 1375 1372°" MS, RI tr
41  Calamenene (-RHE) F1 1838 1842™ 1516 1520™ MS, RIL 5.11
42 Anethole (IHZFM) F3 1841 1826™ 1271 1263™ MS, RI 0.14
43 Geranylacetone (FFM-JEFERD F3 1861 1856™ 1464 1453™ MS, RI 1.34
44  a—Calacorene ( a—HE LW F1 1930 1918™ 1536  1541™ MS, RIL 2. 48
45  Palustrol (WiIW\ZSHE) F5 1940 1910"" 1560 1571"" MS, RIL 1. 00
46 E-Nerolidol (FFEItHUEE) F5 2024 2015™ 1561 1549™ MS, RI 0.85
47 p-Anisaldehyde (p-TaiFFEE) F4 2040 2030™" 1252 1263"" MS, RI 27.21
48  Cedrol (FHAED) F5 2113 2119"" 1594 1595"" MS RI 1. 09
49  y-Fudesmol ( y—F{¢M-yhifE) F5 2153 2168"" 1604 1610"" MS, RIL 1. 02
50  T-Muurolol ( 7-Z%W) F5 2168 2177"" 1622 1620"" MS, RIL 0.73
51  a—Cadinol ( a—H#AEE) F5 2181 2223"" 1640 1641"" MS, RIL 0.62
52  B-Fudesmol ( B—FiM-yhEE) F5 2208 2230"" 1657 1640"" MS, RIL 1.64
Monoterpene hydrocarbons (3) 4.98
Oxygenated monoterpenes(11) 40. 29
Sesqui terpene hydrocarbons (31) 47.75
Oxygenated sesquiterpenes (7) 6. 95
E: s Avedpid it s, RI: Aka- i@ idAR S ZEEE AR S : LA MmEg RI 53 ARG F5 4k
i MS: fbbdpidid RS, R ALa4pid AR ek B 450kt 52, RIL: 1Laed R1 5 L aRIRE 91 G 454000
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