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Antimicrobial Activities of Fig Crude Extracts

GUO ZiHuan ZHANG Feng-ying DONG Kaifa"~ CHEN Sha

( College of Food Science and Engineering Jiangxi Agricultural University Nanchang 330045 China)

Abstract: Objective: To study the antimicrobial activities of dried fig crude extracts in different extracted
conditions. Methods: Using universal bacteria and fungi as indicators in food with oxford cup method the di-
ameter of inhibition zone was measured and with double dilution method the minimum inhibitory concentration
( MIC) was measured. And the optimal extraction conditions were obtained by uniform design. Results: the
optimal technological parameters were at 55% ethanol volume fraction and at 60 °C for 5 h with liquid — solid
ratio of 20 the MIC of extracts against Staphylococcus aureus was 2.5 mg/ml.  the MIC of extracts against
Escherichia coli  Enterobacter aerogenes Saccharomyces cerevisiae was 3. 125 mg/mL and the MIC of extracts a—
gainst Salmonella Hemolytic Streptococcus Shigella was 6.25 mg/ml. The inhibition zone for Aspergillus ni—
ger reached 16.0 mm when water was taken as the extracting agent. Conclusion: water extracts of fig had an
obvious inhibitory effect on fungi while ethanol extracts had a broad-spectrum effect on bacterium in vitro.
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Tab.1 Mixed —level uniform design factor and level table U,,
Level
Factors 1 2 3 4 5 6 7 8 9 10
A /% Ethanol volume fraction 80 75 70 65 60 55 50 45 40 35
B /°C Exiraction temperature 30 35 40 45 50 55 60 65 70 75
C /h Extraction time 5 6 7 8 9
D Liquid - solid ratio 5 10 15 20 25
1.2.5 ( MIC) B .
50 mg/mL o 1 2mL 1
2 mL 2 mL 2 5 2 mL 6

7 o 6 0.1 mL



5 : * 1001 -

MIC.
2
2.1 2
2 o
2
Tab.2 The antibacterial circle diameter of dried fig extracts against microorganisms
/mm Antibacterial circle diameter
Liquid - solid
Extraction agent .
ratio E. coli S. aureus S. cerevisiae A. niger
Water 1:15 9.0 9.0 12.0 16.0
Ethanol 1:15 13.0 14.5 11.0 15.0
2 ; 60 C
12.0 mm 16.0 mm., 50% N
2.2
60 C 3h 1:15
( 3o
3

Tab.3 Effect of ethanol volume fraction on the antibacterial activity of dried fig extracts

/mm Antibacterial circle diameter

1%
Ethanol volume fraction
E. coli S. aureus S. cerevisiae A. niger
30 9.0 9.0 9.0 9.0
35 10.0 10.5 10.0 9.0
40 12.0 12.0 16.0 9.0
45 11.5 12.5 16.5 9.0
50 12.5 12.5 17.0 15.0
55 15.5 12.5 18.0 12.0
60 15.5 12.5 18.0 13.0
65 15.0 12.0 18.0 0
70 16.5 12.0 17.0 0
75 16.5 12.0 16.5 0
80 19.0 12.0 17.0 0
90 10.0 10.0 14.0 0
3 40% ~ 80% 3 :
12.0 ~19.0 mm 12.0 ~12.5 mm 16.0 ~18.0 mmo.

50% ~60% 12.0 ~
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Tab.4 Effect of temperature on the antibacterial activity of dried fig ethanol extracts

/mm Antibacterial circle diameter

/C
Extraction temperature
E. coli S. aureus S. cerevisiae A. niger
25 9.0 10.5 10.5 0
35 19.0 12.5 13.5 0
45 19.5 13.5 15.0 10.0
55 18.5 14.0 16.5 13.0
60 18.5 14.5 13.0 13.0
65 14.0 14.0 11.5 11.0
70 11.0 15.5 10.0 10.0
75 9.0 15.0 10.0 9.0
4 35 C 4 ; 35 ~
60 °C 18.5 ~19.5 mm
15.5 mm; 16.5 mmo.
55 ~60 C 13.0 mm o
75 C
2.4
60% 55 C 15
( 35
5

Tab.5 Effect of time on the antibacterial activity of dried fig ethanol extracts

/mm Antibacterial circle diameter

/h
Extraction time
E. coli S. aureus S. cerevisiae A. niger

2 15.0 10.5 12.5 16.0
3 16.5 15.5 12.5 14.0
4 16.5 15.5 14.5 14.0
5 17.5 14.5 14.5 9.0
6 18.5 14.0 15.0 9.0
7 20.0 16.5 14.6 9.0
8 19.5 16.5 14.5 9.0
5 ; 8 h
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Tab.6 Effect of liquid — solid ratio on the antibacterial activity of dried fig ethanol extracts

/mm Antibacterial circle diameter

Liquid - solid ratio

E. coli S. aureus S. cerevisiae A. niger
2 14.5 16.5 12.0 13.0
5 15.0 15.0 14.5 15.0
10 16.5 15.0 14.0 12.5
15 19.0 20.0 15.5 9.0
20 14.5 15.5 13.0 9.0
25 13.0 14.0 13.5 9.0
6 2~25 ( )
15 19.0 mm 20.0 mm 15.5 mm
5 15.0 mmo, : N N N o
)
°
2.6
N N N
N N N
( 7o
7 U, (10 x 5%)
Tab.7 Mixed - level uniform design factors and results U,
Factor and level /mm Antibacterial circle diameter
Test 1 3 4
number A B C D E. coli S. aureus Salmonella  S. hemolytic Shigella E. aerogenes  S. cerevisiae A. niger
1 1 3 2 3 10.0 21.5 13.0 9.5 14.0 9.0 11.0 9.0
2 2 6 4 5 10.0 12.0 9.0 11.5 9.0 11.5 9.0 9.0
3 39 1 2 12.0 14.0 9.0 9.0 9.0 9.5 9.0 9.0
4 4 1 3 5 13.5 13.0 9.5 9.0 9.0 11.8 10.0 9.0
5 5 4 5 2 11.5 14.0 9.5 13.0 9.0 14.5 10.0 9.0
6 6 7 1 4 17.5 22.0 11.0 14.2 14.0 12.6 14.0 9.0
7 7 10 3 1 15.5 15.0 9.5 14.0 0 15.4 9.0 9.0
8 8 2 5 4 12.0 13.0 9.0 14.0 9.0 11.0 10.0 9.0
9 9 5 2 1 12.5 13.0 11.0 11.0 10.5 13.0 12.0 9.0
10 10 8 4 3 14.0 20.0 11.0 13.5 13.0 17.1 10.0 9.0
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Tab.8 Minimum inhibition concentration test of dried fig ethanol extracts against strains

/(mg * mL™") Sample concentration

Test strains 12.5 6.25 3.125 2.5 1.25
Positive Negative
S. aureus - - - - + + -
E. coli - - - + + + + -
E. aerogenes - - - + + + + —
S. cerevisiae - - - + + + + -
Salmonella - - + + + + + + + -
Shigella - - + + + + + -
S. hemolyticus - - + + + 4 + _
A. niger - + + + + + -
“z “+7 7 “t 7 o

“« ” ”» ”

- ” indicated no growth of bacteria “+ ” small amount of bacteria growth “++ ” more growth “+++ ” a large number
of bacteria growth. The positive control should be bacterial growth and the negative control without growth otherwise the sterile

was invalid.

MIC 2.5 mg/mL . .
MIC  3.125 mg/mL N N 6.25 mg/mL. 7
3
(1) ,
(2) : 55% 60 C. 5 h. 20,
(3) MIC 2.5 mg/ml; N
N MIC 3.125 mg/mlL; N N

MIC  6.25 mg/mL,
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