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Inhibitory Activity of Cumin Essential Qil on Aflatoxigenic Aspergillus flavus
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School of Food and Biological Engineering ,Shaanxi University of Science.and Technology ,Xi’ an 710021 ,China

Abstract : In order to study the inhibitory effect of cumin essential oil (EO) on aflatoxigenic Aspergillus flavus ,the essen-
tial oil of cumin was extracted by subcritical extraction technology and its main volatile components were analyzed by
GC-MS;then the inhibitory effect of essential oil on Aspergillus flavus was studied from the aspects of growth, intracellular
redox status, aflatoxin B; (AFB, ) biosynthesis and cell ultrastructure. The results showed that the main components of
cumin EO were 1-phenyl-1,2-ethanediol (34.76% ) ,y-terpinolene (8.68% ) ,cuminaldehyde (8.15% ) and B-pinene
(4.49% ). In the presence of cumin EO ,the growth of Aspergillus flavus , AFB, biosynthesis and intracellular total perox-
ide were decreased by 81.90% ,83:01% and 33.75% ,respectively. At the same time, it was found that the cell ultra-

structure of the mycelium and spores was serious damaged by EO. It is suggested that cumin EO can effectively inhibit

the growth of aflatoxigenie-Aspergillus flavus ,and, can be used for the control of mycotoxin in food and feed.
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Table 1 Volatile components of the Cumin essential oil
17 Koo e fes Rl e ke
No. (i Compound (%) Formula
1 9.124 oM ( a-Thujene ) 0.083 CisHy,
2 9.333 a-JEH (@-Thujene) 0.238 CioHig
3 9:817 % ( Camphene) 0.035 CioHye
4 10. 628 B-TE4 (B-Pinene) 4.491 CioHie
5 10.945 B-H A4 (B-Myrcene ) 0.391 CroHye
6 11.430 a-7K T4 ( a-Phellandrene) 0.063 CioHyg
7 11.718 -SRI ( «-Terpinolene ) 0.035 CioHye
8 11.937 SB4= 4442 ( Benzene ) 1.571 CroHy
9 12.058 7k 4 (Bornylene) 2.686 CioH 0
10 12.111 B-7IK 547 ( B-Menthadiene ) 0.010 CioHyg
11 12.149 #i2 ( Cineole) 0.043 CioHs0
12 12.819 y-FA T4 (y-Terpinene ) 8.676 CioHys
13 13.128 327K &4 ( trans-Sabinene hydrate ) 0.032 CioH0
14 13.468 2-FH (2-Carene) 0.033 CroHyg
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7 Rt e feé Reluto e Zake
No. (min) Compound (%) Formula
15 13.873 5281 4 2 ( Cyclohexanol ) 0.100 CioH;50
16 15.491 VK H ( Borneol ) 0.036 CoH, 0
17 15.956 75 #5450 ( Anthemol ) 0.210 CioHs0
18 16.788 1B LR (cis-Citral) 0.098 CipHig0
19 16. 940 Hi & ( Cuminaldehyde ) 8.152 GioH,70
20 17.347 5% ( Geranaldehyde) 0.059 CioHs0
21 17.771 AR H ik (4-Allylanisole ) 1.233 C,H,,0
22 17.900 -1 ,2-2, 5 ( Styrene glycol) 34.760 CgHjy 0,
23 18.493 1(7) ,2-%t-5 —Jf5-4-FE (1 ,4-p-Menthadien-7-ol ) 0.410 CioH 0
24 19.393 Yy-FE#M M5 (y-Cadinene ) 0.080 CsHy,
25 20.534 52845 & XM ( B-cis-Farnesene ) 0. 143 CysHyy
26 21.045 2 ( Curcumene ) 0.419 CisH,,
27 21.261 1-247 (1-Zingiber) 1.189 CysHyy
28 21.364 a-EE W (a-Farnesene ) 0.233 CisHy,
29 21.414 v A 223l (Gamma cloenolene’) 0.079 CysH,,
30 21.467 L -£T % 275 (1-Bisabolene ) 0.343 CysHyy
31 21.730 B2k K FE4 ( B-Sesquiphellandrene ) 0.485 CysHyy
32 23.029 % K ( Garotol) 0.059 CyoHss 0,
33 23.514 i ( Vanillylacetone ) 0.030 G, H,,0,
34 24.811 Jits A2 TG ( Sabinyl acetate) 0.045 C,H,0,
35 26.088 -4 185 ( Phytol ) 0.069 CyoHy0
36 27. 666 FEHR AR ( Cetylic acid) 0.121 Ci6H3,0,
37 28.054 FEAE AR 2,5 ( Ethyl palmitate ) 0.047 CisH3 0,
8 2/ (11 {";ﬁf-t]gilclo;:lg;e:mj;ﬁiﬁﬁﬁzgﬁﬁEflsler) 0.323 Car H38 02
39 29.791 i (Oleic acid) 0.458 CigH,, 0,
40 30.020 . EIHIR 21 (9, 12-Octadecadienoic acid (Z,Z) -, ethyl ester)  0.044 CyH30,
41 30.091 J2 M 2,18 (9-Octadecenoic acid , ethyl ester) 0.085 CyH30,
42 34.761 # R (Isoartemisia ketone) 0.102 C,oH,;c0
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Table 2 Effect of Cumin essential oil on radial growth of Aspergillus flavus

N WK B A
FRf ] Colony diameter RS
Time (mm) Inhibition rate
d %
(d) Xt AE2H Control S Test (%)
1 15.00 £0. 87 8.20£1.26 © 45.30
2 24.30 £0.29 9.20+0.58 * 62. 10
3 37.00 £0.87 9.30+0.29 * 74.90
4 49.10 +£6.01 9.50+0.79 * 80.70
5 53.50 £2.54 9.50 £0.79 * 81.90
TE: SRR A, (" P < 0.05),
Note : Compared with control group, * means significant difference( * P < 0.05).
R3 HABHE B EEEKERNE R AR
Table 3  Effect of Cumin essential oil on growth rate and lag phase of Aspergillus flavus
s LR A
25 :
G Growth rate Lag phase
roup (mm/d) (d)
Xif H 4 Control 10.18 £0.03 0.47 +0.04 "
SEYRH Test 0.29 +0.01 5.96 +0.03*

W S RA A, (P < 0.05),

Note : Compared with control group, * means significant difference( * P < 0.05).
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Fig. 2 Effect of Cumin_essential oil on ROOH in mycelia of
Aspergillus flavus
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Fig. 3 Effect of the Cumin essential oil on AFB, biosynthe-

sis by Aspergillus flavus
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B4 BEHBSRAFNEHERLENARBER

Fig. 4 Scanning electron micrographs of Aspergillus flavus spore and mycelia
& A BLC.D REBERBMAL L, 18] a b o .d ZBRKT AL BE

Note:Fig. A B C D are not treated with Cumin essential oil,Fig. a b c.d are reated with’ Cumin essential oil

5 EHBRTHRETFNERIER
Fig. 5 Atomic force micrographs of Aspergillus flavus spore
A NBURIEIMALFE O h, B A ACSRKE AL FE 8 h,

Note: A is tréated with Cumin essential oil for O h,B is treated with Cumin essential oil for 8 h.
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