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Effects of essential oils on the growth and aflatoxin production of
Aspergillus Flavus and Aspergillus Parasiticus
Li Hongling, Gao Weiwei
( The Key Laboratory of Bioactive Substances and Resources Utilization of Chinese Herbal Medicine,
Ministry of Education, Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences

& Peking Union Medical College, Beijing 100193, China )

Abstract; Aflatoxins (AFTs), a group of toxic secondary metabolites, are produced by species of Aspergilli, especially
Aspergillus flavus and Aspergillus parasiticus. AFTs have been proved to be potent carcinogens, mutagens, and steratogens.
The contamination of AFTs in cereal and foods brings a significant health problem due to their strong toxicity. Developing
antiaflatoxigenic inhibitors has become a research hotspot. Some antibiotics and chemical fungicides were effective
Aspergilli inhibitor, but were not widely used because of their obvious toxic and adverse effects. In recent two decades,
some natural antiaflatoxigenic inhibitors with lower side effects and easy degradation have been discovered. This paper
summarized reports about anti-aspergilli and antiaflatoxigenic activities of plant essential oils, their constituents and relevant

application. This information may provide reference for further research on the antimicrobial mechanisms of plants volatile

oils and product development.
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Table 1  The effect of Essential oil on mycelia growth and aflatoxin production of A. flavus and A. parasiticus
) % FELAR T bR 0] L AR R 0] 7 2 o
g w w5 & (A. flavus) 30 pg-ml 'a 0.1 pgrml~'A
B> ) 2 18 (A flavus) 1000 pl-ml~'a 1000 pl-ml~'A
# % (A. flavus SRRC 1007) 2.5 ul-ml_la 10 Ml-ml_lB
B R 2 I (A flavus) 50 wl-ml~'b 1000 pl-ml~' A
ok M B (A. flavus) - 0.750 mg-ml~' A
AL A 5 i 5 (A. flavus) - 0. 5 mg-ml~'A
F i3 (5] #1h% (A. flavus KCCM 11453) 1.56 mg-ml ~'d -
wFEF ) # [ % (A. flavus KCCM 11453) 0.78 mg-ml~"d -
i L] # M1 (A. flavus NKD - 116) 8.84 pl- ml'c Splgoml'A
Ji 1 ¢ 2 1 %5 (A. flavus NKD - 116) 9.45 wl ~ml~'c 5 pleml A
{Ejé‘g‘,{ﬂ # % (A. flavus ATCC 15546) 0.1 mg'ml_I e 0. 15 mg-m]_]B
AR 2% 4: 5 (A. parasiticus NRRL -2999) 0.25 mg-ml ™' b 0.25 mg-ml~'B
o & (A. flavus) 0.5 mg-ml~'b 2.0 pg-ml~'B
2 LB it % (A. parasiticus) 0.5 mg-ml~' b
B % (A. flavus) 0.32 pl- ml~'d
0.32 pg-ml~'e
e el 2 (A. flavus ) 1.5 pl-ml~'d 1.0 pl-ml™'A
2515 th % (A. parasiticus ATCC 120920) 0.2 mg-ml ™' b 0.4 mg-ml~'B
#E M5 (A. flavus) 0.6 mg- ml ~'d 0.1 mg-ml~'A
1.0 mg- ml~'e
5 710140 H N (A flavus NKDHVS) 0.3 wl- ml~'d 0.3 pl- ml~' B
#1112 (A. flavus) 3 mg- ml~'a
24 th 2 (A. parasiticus)
%7 4= M B (A. parasiticus CFR 223) 1% (v/v) b 5% (v/v) B
A # |l (A. flavus) 6.5 wl -ml~'h
+ el 500 pgr ml~'d 3000 wg-ml~'B
kAT %4 15 (A. parasiticus NRRL 2999 ) 1.755 mg-ml~'d 0.45 mg-ml~'B
o e (17 7 4= M B (A. parasiticus NRRL 2999) 0.6 mg-ml~'d 0.45 mg-ml~'B
3 mg-ml'e
B AR # 1% (A. flavus RCD65) 1000 pg-g~' b 2.3 pgrg™'B
27 4= i 2 (A. parasiticus RCT20)
4o g 10) 5 M A (A. flavus) N 2 mgeml~'b 2.0 pgeml B
%5 4 h % (A. parasiticus) )
R w5 &F (A. flavus) 3 mg-ml~'b -
24 8 (A. parasiticus )
e e #1112 (A. flavus) 0.5 mg-ml’1 b 2.0 p,g-ml’lB
%7 4= M % (A. parasiticus )
i A % 1 5 (A. flavus) 0.5 mg-ml~'b 2.0 pg-ml ™ 'B
2 4= i 8 (A. parasiticus )
THE #1118 (A. flavus IBT 15606) 3.5 mgeml ™ a -
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i 24 2
s

0]

# % (A. flavus 1BT 21315)
1% (A. flavus SRRC 1273)
# M5 (A. flavus ATCC 10124)
5 M2 (A. flavus)

1.25 pdg-ml’]a
2.5 ul-ml™'b

2.0 mg-ml~'B
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TER MBI E DT A B RGO, &5
( Cymbopogon citratus ) X FR¥1 45 5 ( Lemon grass) , If-
161995 4F Daw Z Y ' il 1 4 K I B A
o A AR w R KM R R AE . 2003 4
Paranagama PA 25" W% 075 25 35 5% T % KOk o
G A 5 1 H A LA 0 (0. 6mg - ml ) R
(1.0mg - ml~") 140 il 7= 5 (0. Img - ml™") /E .
2007 45 Helal GA 2" % BUHLAE FHL 75 T 77 LU
[ R RE o S e (S TR - R R Ny il R (2
R LS MR, Ca™® (KR Mg ™" M3 0, i N T
A 143Ul /D, R IR AR R R D R BG A B E

TN hy ok B 25 PR 32T AR e 2 o) B th
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SR GE R RN LD T RE R I T W 4 Bk
750 pgeml ™' HI 500 g ml AT 52 4 00 ) B Rk
A. flavus saktiman 3Nst f= AFT, X4 &5 M0 ,IRG
5 9% 0 ViR B N T EAE 250 g - ml A A AT LA 3 B 58
SRS . Shin S 2P BFSE & B, P. Graveolens ¥
Sl ke Fo E L o A& M EE ( geraniol ) R A S JE
(citronellol) AT DL 42 i P 11 %5 3R B = J 52 nae 41 o) o
ihw AR K PE A
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Y5 %M ( Volatile oil ) X B K5 1M ( Essential oil ) ,
2 R AR T A VR AR W B 7 A i BA 5 R R /N o)
TWAACES 7= Wy, H T b 2 0 50 At T I
o PR GE R OR 2R O R, — A
20 ~ 60 Ff pg o3, 32 B AL 45 WE B R L L e K
Ay ABAEAE A 2 ~ 3 B o & & nl DL )
20% ~70% ,
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Table 2 The effect of active components in essential oil on mycelia growth and aflatoxin production of A. flavus and A. parasiticus

0 R A KR

W i 4 T 111 41 =k giF
T M 43 HO R R MG VFC 0 7 2 e
TEm # % (A. flavus NKDHVS) 0.2 pleml ! 0.1 ploml™'A
P H M (A flavus) 0.022 pl-ml~' -
B> # 8 (A, flavus) 1.03 pleml ™", 113 ploml ™ -
B> #l8 (A. flavus) 1.58 pleml ™! 2.13 wloml ™! -
& f 12 H B (A flavus F44) 0.32 wloml ™ 0.32 ploml ™' 0.69 mM B
F 4 B (A. parasiticus NRRL 2999) 0.79 mM 0.55 mM C
A R 20 #E M1 FG (A. flavus F44) 0.32 pl-ml ™! 0.64 ploml ™" 0.50 mM B
¥ 4 i 2 (A. parasiticus NRRL 2999) 0.86 mM 0.06 mM C
[ii3 ¥ Tl 27 4 i 8% (A. Parasiticus — .
i : (27) A 2 (A P NRRL 2999 ) 0.15 WM B

TE < AR X 2 A R 0 AR 20 MIC S R T 9 B2, MIPC i fER 3% T VR B2 5 AR A0 X h 25 7™ 3 (9 Jdi 20 o, A SE 4l ik 557 AFB, B
Hh %" AFB, 1Y 1Cs , C M #5557 ARG 1 1Cs 5 — R RSB ; [ ] R8T 9525 SCRIBUF 5

T BRI P R R S O A R 3k
BB A M o Kumar A 287 4538 T 7 W) 32 2 45 1)
T LT 9 20 M, FT LA 8 T it R R A K AN
MERE B, B/, BRI AW E N 0.2 ploml ™',
B R MR E D 0.1 wleoml ™ PR
i 2 3 S VL B B 20 BE 9B A B 40 L P T R
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PURTEEA R o 1.0 pl - ml ™" 1 7 8 R 26 1 XF
B A A A R 53 50 (96.6 +1.6) % Fi1(68.7
+3. 1) % , F MRS A8 BE X o fih 85 9 MIC 4351k
1.03/1.58 wl-ml ™" % # il 8 59 MFC 43514 1. 13/
2.13 pleml ™' R WA AL A YIRS 1
A5 R R IME AR A . 140 Razzaghi M 4"
B BT A T T DAB ) A AR B R ARG,
1C5y 24 0. 15wm , F 36 25 4= fh 85 2 K 14 WL AFB, £y
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Ji A L My R A I SRy A AR A R T R A 2
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SSRAEAEY h K it B 58, JF B #5 1 5% B W) 23 % 85
FUNATT B A fidt B iy ok A& 5 o 0 AR W 4% & il B H: i
AR AT FE AR BOTC R, T A SRR AR, ELXE B
B ol A A i a B Bom 0y W RAE B B A T
R, HATC A 5 KM ERAREY & KA
rh I A G R A 9 R
3.1 RETHRAEFRFH

TER BT B 7 1 2 W F# & lok 50 3 Y
20, A Je B RN, 4 RO &P AR FIR & 6
2, T N F 9 BRTs g B bt s K B,
FTXRHERMESINFIREGE%MA, EREEFHR 14 X, 7¢
S pleg™ A1 100 pl-g ™" Ff e, 0T RLSE 4 904
el A Y o AR T I, — S S T LS
TIRF . E K G AKEH PG AFT {544, Bankole S A
a2V AR K IR B ORI 25 PR A ED B [ 8 K
M5 R K B B KR IR G, 21 h 5 3Rl i
AT, 4f A & I ER AR 5 2 I AE Vi B S 500 ppm | [ 6K
K RAMAE 1000 ppm B 7] LL5E 440 i £ oK A
%7 . Shukla R 2™ % # Lippia alba % KM X
LA PRLILG 288 1 43 (A TR RD S b R e ) m] L o)
Fofr 74 B ol 8 35 G, I X Bl 7 00 8 & RN AE K3
FE RIS A O G & T DL B N R
WM EERGREEHEE,
3.2 WAAERE MR

Gandomi H %5 38 , {7 & 13 45 % 3ih nf LA )
BN LR R i E R R o
9575 W4 U0 HI 1 5) 1 % i AE 58 A 26 KT K R 30

min, Y AT AN [F) R BE 8 ] B 4 il AR S el B
B A0 T B, R IR YA 1 4 kv B A e R
1000 wg- ml ~' i} XF EL B = AFB, \AFB, (AFG, fil AFG,
(A 6 243 B 72.3% 81. 4% 76% F1 83%
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PRI E B A0 2 T 0 1 M A 5 AR 2
Gutierrez L 25" i) FH 4% Fl 4% 2 i (9 400 1 1 ) (o
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