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ABSTRACT: Objective To investigate the change rule of aroma components of anise oil in different storage
periods. Methods Weighing and olfactory methods combined with gas chromatography-mass spectrometry
(GC-MS) were used for qualitative and quantitative analysis of the substances in anise oil at different storage times
(original sample, 30, 60 and 90 d). The relative odor activity value (ROAV) was used to determine the characteristic
aroma components in anise oil at different storage times, and the principal component analysis was used to
investigate the characteristic substances affecting the aroma of anise oil during different storage times. Results The
43 kinds of substances were identified from anise oil using GC-MS, in which the main components were anethole,
4-allylanisole, anisic aldehyde, foeniculin, linalool. Anise oil exhibited a rapid volatilization rate in the first 2 days,
followed by a stable and slow volatilization rate, with 66% of its weight volatilized within 90 d. After 30 d, the floral,
fruity and sweet aromas of anise oil significantly weakened; the delicate fragrance noticeably diminished after 60 d;
anise and pungent became the main aroma at 90 d. The ROAV value of the aroma substances and the heat map
analysis based on the ROAV value found that linalool, 4-terpinenol, a-terpineol, anisic aldehyde, anethole, and
anethole were found to contribute more consistently to the aroma stability of anise oil. The results of principal
component analysis indicated the characteristic components in anise oil at different storage times. In the original
sample, the characteristic components were eucalyptol, a-pinene, f-myrcene, etc. After 30 d, the characteristic
components were erythro/threo-1-(4-methoxyphenyl)-2-methoxy-1-propanol and m-methoxy propiophenone. After
60 d, components became 4-methoxycinnamaldehyde. However, no characteristic components were found after 90 d.
Conclusion There are certain differences in the aromatic components of anise oil stored in different storage
periods. Evaluation approach can be provided for the aroma stability of anise oil based on the ROAV and principal
component analysis methods, which offer theoretical references for the future in-depth development of anise oil
products and resource utilization.

KEY WORDS: anise oil; stability; gas chromatography-mass spectrometry; relative odor activity value; principal

component analysis
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Fig.1 Volatilization curve of anise oil
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Table 1 GC-MS analysis results of anise oil
%5 Cas B AT ANTRIFE T R) 450 o 5 it/ (g /g)
JERE 1ifi 30d FEH 60 d FEHT 90 d
000470-82-6 K 441.98+5.54 0.00+0.00 0.00+0.00 0.00+0.00
000078-70-6 5 o 2189.30+110.83 1018.90+19.93 438.16+15.43 129.99+2.06
000547-61-5 ()-SR -PATF 14.43+0.23 0.00£0.00 0.00:£0.00 0.00£0.00
000562-74-3 A-iffi A 469.72+23.26 248.04+8.97 123.38+2.62 36.700.57
000098-55-5 a-Fi i 266.51+4.65 196.47+10 151.82+4.89 146.76£3.18
000106-24-1 B 74.73+1.62 67.50+1.22 0.00+0.00 0.00:£0.00
005349-60-0 1-(4-H SRR )- 1 - B 60.10+2.31 77.62+1.16 69.88+1.03 65.67+0.59
B 051410-48-1  1-@-FEIRIDNEE-12-"FE  2056.69+49.72 2082.75+61.83 1839.14+54.36 1493.41427.33
000489-41-8 (-)-HE e 142.38+3.06 0.000.00 0.00+0.00 0.000.00
000552-02-3 (H-BIEE T2 63.85+1.37 46.07+0.46 43.67£0.62 41.52+0.33
000473-15-4 BRI 56.06+1.12 55.61+2.72 52.62+3.10 47.99+2.78
000481-34-5 A-EEAE A 246.49+8.99 243.93+5.80 240.78+6.68 212.45+11.22
4-F 4 -0~ (1-F AL 2 3 R
138169-69-4 . 80.23+1.48 97.33+4.75 79.77+6.95 75.29+1.74
004602-84-0 LA K 40.49+2.21 39.36:+0.58 36.92+1.82 36.000.52
007785-70-8 a-JRI 1238.00+56.77 0.000.00 0.00:£0.00 0.00:£0.00
000123-35-3 F ke 82.23+2.53 0.000.00 0.00+0.00 0.000.00
000099-83-2 a-7K T 400.00+18.35 0.00:£0.00 0.00+0.00 0.00:£0.00
000498-15-7 (H)-3-E 0 194.48+6.72 0.00+0.00 0.00+0.00 0.00+0.00
000586-62-9 T it I M 139.72+3.58 0.000.00 0.00-0.00 0.000.00
003856-25-5 (-)-0-JE M 119.02+4.41 49.12+1.37 0.00+0.00 0.00+0.00
e 000515-13-9 BN 45.49+0.76 30.63+1.27 0.00::0.00 0.00£0.00
yask 000118-65-0 (-5 T & 78.91+0.75 4621+1.32 19.51+1.85 0.00+0.00
000087-44-5 BAITH 682.64+50.48 543.03+24.84 267.05+12.00 141.17+6.79
017699-05-7 oA 663.06+10.19 467.20+12.54 223204447 92.61+1.89
028973-97-9 (BEyB-4 WA 103.80+7.27 0.000.00 0.00+0.00 0.000.00
017066-67-0 (DB-HT ¥ 37.88+0.76 0.00+0.00 0.00+0.00 0.00+0.00
021747-46-6 (H)-BRIy\zs 203.54+1.75 144.35+8.16 73.40+4.22 31.15+0.33
000495-61-4 BLTBEL N 211.27+4.01 154.4145.21 143.93+5.01 0.00+0.00
000483-76-1 A-FERAIG 149.86+0.93 137.01+0.37 69.68+2.90 47.34+0.13
_— 000123-11-5 KA 3930.55+146.30 3859.65+193.05 3550.51+109.09 2967.97+102.10
7 024680-50-0 4-F AL A 20.64+0.74 33.10+1.42 31.11£0.93 25.41+0.62
000140-67-0 POp B il 4838.52+152.66 2187.29+162.1 447.78+17.87 35.21+1.84
25 000104-46-1 THIAT R 57038.11+£1547.87 5202924+2244.82 37134.124900.56 18737.09+1148.76
078259-41-3 HIAT 2354.71+124.98 2366.20+80.32 2316.70+74.07 2200.98+120.38
051117-20-5 2R QRS- HIE2-(1-HRL 149.71+8.50 0.00+0.00 0.00:£0.00 0.00+0.00
e S -4)-C0-1-SE N TR
775 000093-58-3 AR R 29.93+0.25 0.00:£0.00 0.00:£0.00 0.00:£0.00
000103-23-1 O MR (-2 HD)iE 17.82+0.57 0.00+0.00 0.00-0.00 0.00+0.00
000122-84-9 o FRAR RN TR 350.28+4.53 384.06+10.12 351.13+11.53 368.85+5.88
M2 037951-49-8 ] F A R DI T 95.30+0.51 113.90£2.28 102.45+5.36 91.31+5.59
015482-28-7  2-F5E-1-@-FHAEFZEIL) N -1 83.88+3.22 104.16+2.98 101.39+£10.52 0.00+0.00
000099-87-6 Ko S PR SR F R 365.97+6.71 0.00+0.00 0.00+0.00 0.00+0.00
Hofl 844679-34-1 244 W ALAI)3,5-— 869.90+10.97 975.45+41.91 899.44+15.80 838.65+67.74
% FL P A kg ' ' ' ' ' ' ' '
2-(4-H AU IE ) -4- H B - 1,3
006414-32-0 2155.64+137.36 2090.95+46.32 1669.22+35.57 827.36+11.35

AR
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Fig.2 Ion current diagram of fennel oil at different storage time
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Fig.3 Content ratio (a) and content (b) of each substance in fennel oil at different storage time
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* 2 AEFHATEAREE #HPE LMY FRA ROAV
Table 2 ROAV of volatile substances in fennel oil with different
storage time

B ROAV
[ty - - - -
g™ J5RE FEAC30d AR 60d FERK 90 d
R e B 0.0013  29.10  0.00 0.00 0.00
Oy R 0.0100  19.62  9.52 5.98 3.55
4-THE I 1 0.0020  20.00 12.10 8.07 5.02
o= TH B 0.0046 5.11 4.12 4.56 8.78
ol 0.0075 0.86 0.86 0.00 0.00
A BB 0.0200 0.18 0.19 0.25 0.49
o-JR M 0.0060 1879  0.00 0.00 0.00
ER:R T 0.0012 6.13  0.00 0.00 0.00
oK TN 0.0400 0.87  0.00 0.00 0.00
(+)-3-BH 0.7700 0.02  0.00 0.00 0.00
[eNi b 0.3020 0.04  0.00 0.00 0.00
()-0-TRHE 25400 0.00  0.00 0.00 0.00
BT 0.0640 0.92  0.77 0.56 0.59
KIH A 0.0470 734 7.68 9.90 17.03
(il 0.0500  100.00 100.00  100.00  100.00
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U, FERIEIMAFE 90 d B[] P 4R A5 K i B i A ke £
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TH 77 IR 0.12000
T i 0.11000
a-JRM
g
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E 0.08000
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Fig.4 Heat map of volatile aroma substances of fennel oil at different

storage time

24 KEFEHBERD D

SR T H AN TR A7 R T8] B R AR A SRy, R
SPSS B EAT T AT 04T, FE R B RHE (A 22 DT
I3, T AT LR 4.

R3 ERDHFLES ETEE

Table 3 Eigenvalue and variance contribution rate of

principal component

i
T FHE ﬁﬁj}iiﬂy ﬁjzi/fy

PCl1 29.568 68.763 68.763

PC2 9.513 22.124 90.887

PC3 1.828 4251 95.138
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Table 4 Principal component load matrix
e/ AN Sl
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B-FE i 0.681 0.486 —0.264
A-EE R il 0.635 0.543 -0.381
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