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Inhibition of four vegetable edible organ extracts on bacterial contamination in plant

tissue culture

LI Bai' GAO Guangchun’ FANG Qi LI Jun'®

(1. Jiaxing Academy of Agricultural Sciences Jiaxing 314016 China; 2. School of Medicine Science Jiaxing Uni—
versity Jiaxing 314001 China)

Abstract: Plant extracts were obtained from four vegetable edible organs including ginger rhizome onion bulb garlic
bulb and bitter gourd fruit. The extraction methods were hot water extraction ultrasonic wave extraction with water
ultrasonic wave extraction with ethanol volatile oil extraction. Inhibition of these extracts on bacterial contamination
in the production of tissue culture were discussed. The results showed that the crude extracts from the four plants had
inhibition on the bacteria while single plant extracts could not inhibit all the bacteria. Crude extracts obtained by dif-
ferent extraction methods had different antimicrobial effects. Ultrasonic wave extraction with ethanol had the best anti—
bacterial effect among the three solvent extraction methods. The essential oil from garlic and ginger could significantly
inhibit Pseudomonas ( B2) and Enterobacter ( BI1) and other extracts had no significant inhibition. Minimum in—
hibitory concentration results showed that the MIC value of crude extract from garlic using ultrasonic wave extraction
with ethanol was lower than those of other extracts ginger and garlic essential oil had low MIC value and higher fresh
weight. This research could provide references for the prevention and control of bacterial contamination in plant tissue

culture.
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Table 1 Pollution bacteria in plant tissue culture

No. Bacteria genera Color of strains

B1 Paenibacillus Yellow-green
B2 Pseudomonas Yellow-green
B3 Acinetobacter Yellow-green
B4 Pseudomonas Yellow

B5 Bacillus Orange

B6 Bacillus Yellow—green
B7 Stenotrophomonas Yellow-green
B8 Bacillus Yellow

B9 Bacillus Yellow

B10 Escherichia Yellow

Bl1 Enterobacter Yellow-Green
B12 Pseudomonas Yellow

1.2

1.2.1

(80 V 2 min) ;40 KHz 100 W

30 min 3000 g 10 min
100 mL 30 min
80 C 4 C o
80% o
(80 V 2 min) ; 2 h
3000 g 10 min ; 80 °C
4 OC o
(80 V 2 min); 500 mL
4 C o
10% ( m/V)
0.5% tween20 1% (V/V) o

0.22 pm
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o



* 1856 ¢ 29 11
2
Table 2 No. of plant extracts
No. Plant material ~ Extraction method No. Plant material Extraction method
Gal Gil
Garlic Ultrasonic wave extraction with water Ginger Ultrasonic wave extraction with water
Ga2 Gi2
Garlic Hot water extraction Ginger Hot water extraction
Ga3 Gi3
Garlic Ultrasonic wave extraction with ethanol Ginger Ultrasonic wave extraction with ethanol
Gad Gi4
Garlic Volatile oil extraction Ginger Volatile oil extraction
Onl Gol
Onion Ultrasonic wave extraction with water Bitter gourd Ultrasonic wave extraction with water
On2 Go2
Onion Hot water extraction Bitter gourd Hot water extraction
On3 Go3
Onion Ultrasonic wave extraction with ethanol Bitter gourd Ultrasonic wave extraction with ethanol
On4 God
Onion Volatile oil extraction Bitter gourd Volatile oil extraction
1.2.2 . 40 pL
7.8 30 C.
mm X 6. 0 mm X 10. 0 mm( X x ) 121 C 120 r*min "' 24 ho, 3
1) LB ( MIC) .
200 pL 10° cfusmL ™' .
( 2)200 p. 2
30 C 48 h, 3
o 2.1
( mini— ( 3) N N

mum inhibition concentration MIC)

LB 2 X4 x.8%x.16 x-
32 x .64 x 2 mL 2 mL LB
2 mL 2 x
3

Table 3 Extraction effect of crude extracts from plants

10 o

Ultrasonic wave ex—

Ultrasonic wave

Plants traction with water extraction with ethanol Hot water extraction Volatile oil extraction
1 mL 10% 1 mL 10% 1 mL 10% 1 mL 1%
Extract  Fresh weight in 1 mL  Extract Fresh weight in 1 mL.  Extract  Fresh weight in 1 mL. Volatile Fresh weight in 1 mL
weight/g 10% bacteriostatic weight/g 10% bacteriostatic weight/g 10% bacteriostatic volume 1% bacteriostatic
agent/g agent/g agent/g /mL agent/g
Garlic 37.42  0.53 55.20 0.36 43.37 0.46 1.25 8.00
Ginger  3.71 5.39 5.48 3.65 3.86 5.18 0.85 11.76
Onion 12.27  1.63 17.71  1.13 15.38  1.30 38.00 2.63
5.83 3.43 5.29 3.78 5.14 3.89 21.00 4.76
Bitter gourd
N . 200 g 1000 g

Note: Fresh weight of all the samples extracted by hot water extraction ultrasonic wave extraction with water or ethanol were 200 g and fresh weight

of all the samples extracted by volatile oil were 1 000 g
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2.2 MIC., ( 5)
N MIC
10% ( m/V) 1 600 0.0625% ( V/V)
1% (V/V) ; 0.5 gemL™' 800 0.125%
(v/v 1.47 gemL™'
( 3).4 ( BS
4) N o
N N N MIC
. 4 40 0.025 gemL "' 0.12 g
; . mL™") 20 ( 0.05 gemL "'
2 0.23 gemL ") BS.B6 B9
; N N o MIC N N
N 2 MIC
. B1.B2.B3.B7 4
o 4 o MIC
5 3 MIC
N N o
. ( B2) MIC
(BI1)
o 1 o 2
4
Table 4 Antibacterial activity of plant extracts
Bacterial ~ Antibacterial activity of plant extracts
strains Gal Ga2 Ga3 Gad Gil Gi2 Gi3 G4 Onl On2 On3 Ond  Gol Go2 Go3 Go4
B1 - - - - - + - - - - - - - - - +
B2 - - - - - - - + - - - - - - - -
B3 - - - - + + - - - - + - - + + -
B4 - - - - - ++ - - - - - - - - -
BS - - +++ ++ 4+ - - - + + + + + - - - - -
B6 - + + + - - - ++ - - ++H++ ++ - ++ - - -
B7 - - - - + - - - - - - - - -
B8 - - + + - - - + + + ++ - - -
B9 + - - + + - - - - - + - - -
B10 - - + - - - - - + + + + + + + + + + ++ - + +
B11 - - - + + - - - ++ - - - - - - - -
B12 + - - - - - - - - - + + + - - + - -
“- <9 mm R 9 ~10 mm R 10 ~ 15 mm o+
15 ~20 mm DY+ 4 >20 mm

“—7"" Diameter of inhibition zone is less than 9 mm insensitivity “+”

eter of inhibition zone is 10 =15 mm moderately sensitive “+ + +”

Diameter of inhibition zone is more than 20 mm extremely sensitive.

Diameter of inhibition zone is 9 — 10 mm slight sensitive “+ +”

Diameter of inhibition zone is 15 =20 mm highly sensitive

Diam—

5

« ,
4+ o+
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B6.B11

B11-Gi4

B6-0n2

B3

B3-Go1

1; On2.Gi4

Gol 2

B6 BI1 and B3 were bacteria isolated from plant tissue culture as shown in Table 1; On2 Gi4 and Gol were plant extracts as shown in Table 2

1

Fig.1 Bacteriostatic effect of partial plant extracts

5
Table 5 Minimum inhibitory concentration of plant extracts against to partial bacterial strains gemL™'
Bacterial ~ Minimum inhibitory concentration of plant extracts
strains Ga3 Gad Gi3 Gi4 On3 Go3
Bl — — — — — 0.025(0.97)
B5 — 0.000625(0.50)  — 0.00125( 1. 47) — —
B6 0.05(0.23) 0. 005( 4. 00) 0.05( >2.59) 0.005( >5.88) 0.05( >0.65) 0.025(0.97)
B8 0.025(0.12) — 0.025( 1. 30) — — 0.0125( 0. 49)
B9 0.05(0.23) 0. 005( 4. 00) — 0. 005( 5. 88) 0.05( >0.65)  0.025(0.97)
BI1 — 0. 0025( 2. 00) — 0. 005( 5. 88) — —
B12 — 0. 005( 4. 00) — — 0.05( >0.65) —
Gad . Gi4 i ; “>7 MIC )7

o

MIC of Ga4 and Gi4 were displayed by volume ratio;

”

« mo . . ’
“=" indicated experiment was not carried out >

”

tration limit; Data in {) ” was the sample fresh weight concentration corresponded to the MIC.

2X 4X 88X

2 Go3 B1

Fig.2 Determination of minimum inhibitory concentra—

tion of Go3 extract against to Bl strain

Go3

3.1

B1

16X 32X 64X[AM 3] Negative control

11-12

1 000

indicated MIC was above test concen—
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