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ABSTRACT: Objective To study the inhibition effect of polyphenol and essential oil on the growth and
patulin production of P. expansum. Methods Ten kinds of polyphenol, betaine and 3 kinds of essential oil
were mixed with PDA medium to obtain the concentration of each compound for 10 pug/mL (polyphenol) and
0.5 uL/mL (essential oil). Then 10 uL of 10° conidia/mL were inoculated in the center of each Petri dish and the
dishes were incubated under 28 C in the dark for 10~14 d. Each colony diameter was measured every 2 d to
obtain the growth rate. Patulin was extracted with acetonitrile and determined at the last day using HPLC.
Results Tea polyphenols and vanillic acid showed higher inhibition level than others at d 2 with the efficiency of
28.26% and 22.58% respectively. At the last day, protocatechuic acid exhibit the highest inhibition level, followed

by coumarin, caffeic acid, hyperin, vanillic acid, chlorogenic acid, cinnamon, vanilla, betaine and tea polyphenols.
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In addition, citral and garlic oil could completely inhibit the growth of P. expansum, but inhibition effect of

turmeric oil was weak. The influence of polyphenols on the patulin production of P. expansum was not significant

(P>0.05), while the influence of essential oil on the patulin production was significant (P<0.05). Conclusion

Polyphenols and essential oils have some effect on growth and patulin production of P. expansum, which provide

scientific basis to explore natural product with antifungal effect to replace pesticide.
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Table1 Inhibition effect of turmeric oil, citral and garlic oil on the growth of P. expansum (n=3)
(mm)”
D2 D4 D6 D8 D10 D12 D14
CK 10.11£1.05° 16.54+0.71 28.3+0.8" 35.16+1.32° 42.98+1.32° 47.61+1.25° 52.10+1.40°
8.74+1.02° 14.82+0.58" 24.1+0.62° 29.07+0.98" 38.26+0.71° 43.00+1.01° 47.73£2.11°
0 0° 0° 0° 0° 0° 0°
0° 0° 0° 0° 0° 0° 0°

(P<0.05)



2706 6

34 1TiEE. ERMERFHMNT REEEMK i
REBRENFM

3 14d ,
HPLC
4
[15,16]

P<0.05 N

( ) 4 5
S 3k
[1] European-Commission. Regulation (EC) No 1881/2006 of 19

December 2006setting maximum levels for certain contaminants
in foodstuffs [C]. Official J Eur Union L, 2006, L364: 5-24.
[2] Hawar S, Vevers W, Karieb S, et al. Biotransformation of patulin

to hydroascladiol by Lactobacillus plantarum [J]. Food Control,

3 10d PDA 2013, (34): 502-508.
[3] Palou L, Usall J, Smilanick JL, et al. Evaluation of food additives
Fig. 3 Amount of patulin producted by P. expansumin PDA and low-toxicity compounds as alternative chemicals for the

medium with polyphenol and betaine after 10 d control of Penicillium digitatum and Penicillium italicum on

citrus fruit [J]. Pest Manage Sci, 2002, (58): 459—466.
[4] Palou L, Smilanick JL, Crisosto CH, et al. Ozone gas penetration

and control of the sporulation of Penicillium digitatum and

N il

Penicillium italicum within commercial packages of oranges
during cold storage [J]. Crop Prot, 2003, (22): 1131-1134.
[5] Svetlana ZY, Stefan S, Dusica D, et al. Control of penicillium

expansum by combining bacillus subtilis [C]. IV International

B 400 ] Symposium, 2013.
i‘g %/ [6] Spadaro D, Lor¢ A, Garibaldi A, et al. A new strain of
E»i 200 / Metschnikowia fructicola for postharvest control of Penicillium
£ / c ¢ expansum and Patulin accumulation on four cultivars of apple [J].

% Postharvest Biol Tec, 2013, (75): 1-8.
T T — T [7]1 Guerrero V, Guigon C, Berlanga D, et al. Complete control of
Control 2 Frigms Kzl - . .

Penicillium expansum on apple fruit using a combination of
4 14 d antagonistic yeast Candida oleophila [J]. Chil J Agr Res, 2014,

Fig. 4 Amount of patulin producted by P. expansum in PDA 74:427-431.

medium with essential oil after 14 d [8] European-Parliament. Commission Regulation 1107/2009 of 21



2707

[9]

[12]

[13]

[14]

October 2009 concerning the placing ofplant protection products
on the market [C]. Official J Eur Union, 2009, L309: 1-50.
Kalemba D, Kunicka A. Antibacterial and antifungal properties
of essential oils [J]. Curr Med Chem, 2003, 10: 813—-829.
Isman MB. Plant essential oils for pest and disease management
[J]. Crop Prot, 2000, 19: 603—-608.
Sanzani S, De-Girolamo A, Schena L, et al. Control of
Penicillium expansum and patulin accumulation on apples by
quercetin and umbelliferone [J]. Eur Food Res Tec, 2009, 228:
381-389.
, > . [J1.

,2013, 11(34): 81-84.
Zhang YL, Li JK, Liu L. Antimicrobial activities of gallic acid N
Vitro[J]. Sci Technol Food Ind, 2013, 11(34): 81-84.
Xing FG, Hua HJ, Selvaraj JN, et al. Growth inhibition and
morphological alterations of Fusarium verticillioides by
cinnamon oil and cinnamaldehyde [J]. Food Control, 2014, 46: 8.
Hua HJ, Xing FG, Selvaraj JN, et al. Inhibitory effect of essential
oils on aspergillus ochraceus growth and ochratoxin a production

[J]. Plos One, 2014, 9: 10.

[15] Sivakumar D, Bautista-Banos S. A review on the use of essential

oils for postharvest decay control and maintenance of fruit

quality during storage [J]. Crop Protect, 2014, 64: 27-37.

[16] Prakash B, Media A, Mishra PK, et al. Plant essential oils as food

preservatives to control moulds, mycotoxin contamination and
oxidative deterioration of agri-food commodities-potentials and

challenges [J]. Food Control, 2015, 47: 381-391.

(FTEHRE: FI)

1EZ & T

T B BLHRE TERARFE
AREBERHESEEMITHIRAR.
E-mail: wyfight-2015@outlook.com

EEF, EL, B9%, TEMRFEA
! BEREPEARRRERZEEFRAMR.

E-mail: yuetl@nwafu.edu.cn



