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Abstract ; Analysis of oregano essential oil by gas chromatography quadrupole-time of flight-mass spectrometry ( GC-QTOF-
MS) with three capillary columns of different polarities to improve the qualitative accuracy by providing more retention indices
to identify compounds. In addition, eight compounds with different contents in oregano essential oil were selected for a differ-
ence study between four quantitative analyses to optimize the quantitative accuracy. Twenty-four compounds were identified in
the HP-5ms column,33 compounds were identified in the HP-1 column,30 compounds were identified in the HP-INNOWax
column,and 15 compounds were present simultaneously in the three polar conditions,for a total of 38 compounds , accounting
for more than 97% of the total essential oil content. Four methods ( GC-QTOF-MS peak area normalization, GC-FID peak area
normalization , internal standard method and external standard method) were used to determine the content of thymol, which
were (25.869 + 0.263)% ,(27.567 + 0.003)% ,(7.396 + 0.068)% and (5.558 + 0.025) % ,respectively.
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Fig. 1 TIC of oregano essential oil by three different columns
®1 ZMARREREESNEER/BLERS
Table 1  Analysis of oregano essential oil chemical composition by three different columns
2208 B SER PR F TR AR AR i or s
R HsEL SCHk AR 5 2 Exp. RI Relative content( % ) Eﬁ%
Chemical . Identification
No. .. Lit. RI
composition method
a b c a b c
1 -4 a-Thujene 924 919 915 1015 0.63 2.10 1.00 1,2
2 a-JEHi a-Pinene 932 926 921 1 020 0.38 1.34 2.02 1,2,3,4
3 HMi Camphene 946 - 933 1 063 - 0.49 0.38 1,2
4 ¥4 Sabinene 969 - 961 1109 . 0.31 0.22 1,2
5 B-IR ) B-Pinene 974 985 976 - 0.42 1.10 - 1,2,3
6 3-8 3-Octanol 974 990 974 - 0.29 0.53 - 1,2,3
7 3-2 i 3-Octanone 979 980 958 1259 0.29 0.69 0.53 1,2,3
8 a-7/K M a-Phellandrene 1002 - 989 1167 - 0.37 0.29 1,2
9 (+)4-EH  ( +)-4-Carene 1 009 1012 1 003 1183 1.76 3.34 3.01 1,2
10 a-F5 M a-Terpinene 1014 - 1013 1161 - 0.84 0.86 1,2
11 p-S4E k% p-Cymene 1020 1 020 1 006 1277 11.50 12.03 13.65 1,2,4
12 Frig s Limonene 1024 - 1015 1203 - 0.50 0.37 1,2
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%3 1( Continued Tab. 1)
pa fU y— FAIRE R Xl et ek
g]:’ Chemical i@ﬁ‘_ E;g S Exp. RI Relative content(% ) Identification
composition . b . . b . method
13 B-¥AiMH B-Terpinene 1028 1024 - 1214 0.43 - 0.70 1,2
14 Fii & Eucalyptol 1032 1027 - - 0.28 - - 1,2,3
15 y-FAi y-Terpinene 1 054 1055 1043 1250 6.82 8.23 8.50 1,2,4
16 P Terpinolene 1076 - 1073 1288 - 0.23 0.20 1,2
17 %)% Camphor 1141 - 1111 1533 - 0.21 0.18 1,2
18 X Borneol 1165 1162 1140 1709 0.83 1.26 1.13 1,2,3
19 i< -5 Terpinen-4-ol 1174 1074 1153 - 1.02 1.59 - 1,2,4
20 W} KL F §2-8 - p-Cymene-8-ol 1 179 - - 1 845 - - 0.21 1,2
21 a-FA A a-Terpineol 1186 - 1164 1703 - 0.24 0.20 1,2
22 5L 77 L7 Methyl thymol 1235 1233 1210 1 600 5.17 6.13 6.46 1,2,4
23 Fi L7 FE Methyl carvacrol 1 241 1234 1221 1612 11.86 11.35 13.88 1,2
24 T AW Thymol 1289 1292 1266 2 186 26.72 19. 40 17.83 1,2,3
25 e Carvacrol 1298 1301 1274 2217 21.68 14.37 14.87 1,2,3
26 LR Fi g Thymol acetate 1349 - 1320 1 860 - 0.37 0.34 1,2
27 FIEW R Carvacrol acetate 1370 - 1338 1883 - 0.32 0.24 1,2
28 B 547 B-Bourbonene 1387 1383 1372 1530 0.32 0.53 0.51 1,2
29 B-Fi ¥4 B-Caryophyllene 1417 1419 1404 - 0.46 0.75 - 1,2
30 B-HIHUHR B-Copaene 1430 - 1414 1585 - 0.25 0.19 1,2
31 JIGi-22 UK cis-Thujopsene 1432 - 1 424 - - 0.26 - 1,2
32 y-AK 22 S y-Muurolene 1478 1 475 1 460 1692 0.49 0.77 0.71 1,2
33 FLAE W4 Valencene 1 480 - 1479 - - 0.24 - 1,2
34 FARFIH D Germacrene D 1484 1479 1 463 1723 0.45 1.13 0.95 1,2
35 Epicubebol 1493 1493 - - 0.33 - - 1,2
36 B-4T1% 24 4% B-Bisabolene 1505 1 506 1 494 1734 6.15 7.07 6.63 1,2,4
37 -k y-Cadinene 1513 1512 - 1767 0.47 - 1.04 1,2
38 S-FLHMHIHE 5-Cadinene 1524 1521 1504 1772 1.25 1.26 0.48 1,2

TE AR AR A P BB T 3, < a7 AR AR MR (384 HP-5Sms TPO8L(E; “ b RS ME (A HP-1 rPo8fil; < o7 fR Fe ol b o (i
HP-INNOWax F8Ufif ; fb A 9 D72 : 17 5 OO SRS R BUE VL 27 15 B B e L e V37 Febmafe il L 47 45 HONMR 37017 C NMR

B RoR A

Note : Components according to the elution order of the records in non-polar column. “a” represents the values by the nonpolar column HP-5ms, “b” repre-

sents the values by the low-polarity column HP-1. “c” represents the values by strongly polar column HP-INNOWax. The determination method of com-

pounds: “1”
identified by 'H and *C NMR. “-” indicated not detected.
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Table 2 Comparison of different analytical methods for determining the content of oregano essential oil components

TR — 4k AR PR TRV
waEw Peak area normalization Internal standard method External standard method
Compound
GC-QTOF-MS GC-FID GC-FID GC-FID
a-JEWE a-Pinene (0.350 = 0.061)% (0.837 = 0.001)% (0.011 = 0.001)% (0.127 = 0.005) %
B-7E M B-Pinene (0.289 + 0.035)% (1.734 = 0.001)% (0.382 + 0.004)% (0.269 = 0.003)%
3-3¢fifi] 3-Octanone (0.305 = 0.033)% (1.654 = 0.001)% (0.370 + 0.008) % (0.331 = 0.003)%
3-2£ 5 3-Octanol (0.316 = 0.009) % (1.008 + 0.001)% (0.255 + 0.032)% (0.189 = 0.003)%
1,8-#¢ift% 1,8-Cineole (0.320 + 0.054)% (0.272 + 0.001)% (0.011 = 0.001)% (0.023 = 0.001)%
J i Camphol (0.864 = 0.136)% (0.842 = 0.006) % (0.044 = 0.004) % (0.190 + 0.002)%
HHEFH Thymol (25.869 + 0.263)% (27.567 = 0.003)% (7.396 = 0.068) % (5.558 + 0.025)%
7 el Carvacrol (21.838 + 0.462)% (17.154 + 0.003) % (4.556 = 0.032)% (3.481 = 0.016) %
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