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5. Antagonistic effect
6. Aflatoxins (AFs)

7. Aspergillus flvous

8. A. Parasiticus

9. Zizyphus jujube Mill.
10. Jujube
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1. Listeria monocytogenes
2. Preservatives

3. Essential oils

4. Extracts
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13. Maceration
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11. Klebsiella pnenumoniae
12 . Pseudomonas aeruginosa
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14 Gas Chromatography — Mass Spectrometry (GC-MS)
15 Capillary

16 Persian Type Collection Culture

17 Lyophilized

18 Peptone water

19 Potato Dextrose Agar
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20. Neubauer chamber

21. Minimum inhibitory concentration (MIC)
22 .in vitro

23. Broth dilution

24. Saburad Dextrose Broth
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Fig 1 GC-MS chromatograms of hydroethanolic
extract samples from jujube fruit
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26. Decanoic acid
27. Song
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Table 1 Physicochemical properties of jujube

extract
PHYSICOCHEMICAL
PROPERTIES AMOUNT
EXTRACTION YIELD 36.7%
SCUM EXTRACTION
VIELD 14.5%
MOISTURE 7.8%
Ay 0.994
PH 4.37
FAT 4.9%
ASH 5.87%
BRIX 87.7
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25. 5-Hydrxoymethylfurfural
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Table 2 Chemical composition extract of jujube fruit
. . . CAS™

No Name Area%  Quality RT (min) Number
1 Oxocyclohexyl acetate 1/12 58 4/222 000000-00-0
2 (2-[2-(Carboxymethoxy)ethoxy]ethoxy)acetic acid 1/14 47 4/549 000000-00-0
3 [1,3,4]Thiadiazol, 2-amino-5-(2-piperidin-1-ylethyl)- 1/59 55 4/969 010493-98-8
4 cis-3-Methyl-2-n-propylthiophane 2/01 43 5/965 000000-00-0
5 d-Glycero-d-ido-heptose 1/07 59 6/406 097847-47-7
6 Alletone 2/68 59 7/947 000000-00-0
7 Methyl 2-methyl-3-oxobutyldithiocarbamate 0/74 38 8/222 003658-77-3
8 Hexanoic acid, 2-acetyl-, ethyl ester 4/80 58 9/825 000000-00-0
9 4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-methyl- 2/48 43 9/846 028564-83-2
10 Methyl 3,5-dioxohexahydro-1H-pyrrolizine-2-carboxylate ~ 2/19 52 11/226 000000-00-0
11 5-Hydrxoymethylfurfural 41/77 91 11/942 000067-47-0
12 Lauric acid 3/22 98 17/541 000143-07-7
13 Decanoic acid 1/70 50 20/265 000334-48-5
14 Myristic acid 1/10 95 20/654 000544-63-8
15 3-Deoxy-d-mannonic acid 30/16 56 23/264 005185-97-7

*Retention Time
**Chemical Abstracts Service
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30. salmonella typhimurium
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28. MIC
29. in cito
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Table 3 Growth of Aspergillus flavus on corn grains containing different concentrations of jujube

extract

C (ppm) Colonies Diameter

Day 0™ day 1™ day 2™ day 3™ day 4™ day 5™ day 6™ day 7™ day

0 6.4+0.0°""  6.8+0.2"° 20.2+0.1°° 40.2+0.2°° 41.9+0.2™ 85.2+0.2™ 90.0+£0.0°° 90.0+0.0°°
2000 6.4+0.0"*  7.5+0.1°® 11.5+0.5°C 33.5+0.6"° 34.8+0.3°F 78.5+0.4°F 90.0+£0.0°° 90.0+0.0°¢
2500 6.4+0.0°*  7.3+02°®  7.3+0.1®  26.5+0.3° 27.5£0.3° 69.7+0.0% 79.0£0.0* 90.0+0.0*°
3000 6.4£0.0"  6.4+0.2%  7.2402%"  252+0.1°C 26.0+0.1°° 60.6+0.5F 71.2+0.2°F  90.0+0.0%¢
3500 6.4£0.0"  6.4+0.2%*  8.7+0.3®  19.2+0.2% 19.9+0.2° 52.3+0.3F 70.3+0.2°" 78.0+0.5°¢
4000 6.4£0.0"  6.4+0.0*  6.4+0.2°*  6.6+0.2°*  8.1+0.2°®  12.2+0.2T 18.3+0.6° 20.2+0.4F
4500 6.4£0.0"  6.4+0.0*  6.4+0.0°*  6.5+0.3°*  6.740.1°*  7.1£0.4%  7.5+0.3%  7.7+0.1%°
5000 6.4£0.0"  6.4+0.0*  6.4+0.0°*  6.4+0.0*  6.4+0.0°"  6.4+0.0"™  6.4+0.1°*  6.4+0.1°*

* The capital letters indicate the significant difference in data of a row,
(difference between days), and lowercase letters indicate the significant difference in data of a column (effect of
extract concentration, on the mold diameter size)
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Nowadays, studies about antimicrobial properties of plants have been developing in order to instead to
synthetic preservatives. Jujube is one of the famous herbs. Jujube (Ziziphus jujube. Mill) belongs to
family of Ramnaseh and native to the central areas of the Iran plateau. The fruit, leaves and root of this
plant have medicinal properties. In this study, evaluated some physico-chemical of jujube extract
(Extraction yield, Moisture, water activity, Fat content, Ash, Brix) and its effect on the mold of
Aspergillus flavus. At first the jujubes were dried under shadow and milled. Extracting was done by
soaking in Hydroethanol solvent and extract was dried by freeze drier. Chemical composition of the
extract was determined by GC-MS method. Then the minimum inhibitory concentration (MIC) of
extract against Aspergillus fulvous (PTCC 5004) evaluated by the broth dilution method in liquid
culture. In the next step, in order to find the effect of extract on corn grains, different concentrations of
the extract were sprayed on corn grains and after placed a disk containing suspension of mold spores
in center of each plates. Growth of mold on corn grains culture was measured during 7 days. The
results showed that the hydroethanolic extract of jujube fruit has an anti-mold effect against
Aspergillus fulvous. The MIC of extract in the culture medium (in vitro) was determined 350 pg / ml
and the MIC of the extract in the blanched corn grain medium (in cito) was 5000 pg / ml. So, the
hydroethanolic extract of jujube fruit has an inhibitory effect on Aspergillus flavus.

Key words: Aspergillus flavous, Ziziphus jujuba, Hydroethanolic extract, Antifungal, Maize
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