pISSN 1229-1153 J. Fd Hyg. Safety
Vol. 27, No. 2, pp. 109~116 (2012)

EUAGH F==c] 2ot
o[ge] -

FFHE

o' - 2%
AT FANEATR, FHRANSL 4 FPY 7L}

Journal of Food Hygiene
and Safety

Available online at http://www.foodhygiene.or.kr

ZZingiber officinale Roscoe) Oleoresing] TrtEd

1P - W

Antimicrobial Activity of Ginger(Zingiber officinale Roscoe) Oleoresin by
Supercritical Fluid Extraction

Myung-Hee Lee, Kyoung-Hae Lee'*, Kyung-Tack Kim, and Sung-Soo Kim
Processing Technology Research Group, Korea Food Research Institute, Gyeonggi 463-746, Korea

*Dept. of Food Science & Biotechnology, Dongnam Health College, Gyeonggi 440-714, Korea
(Received April 16, 2012/Revised April 29, 2012/Accepted May 8, 2012)

ABSTRACT - The study indicated that antimicrobial activity about gram positive and gram negative bacteria of
ginger-oleoresin(GO) extract with the condition of ethanol and supercritical fluid extractions. As the concentration of
extraction increases, the clear zone of GO ethanol extract also increased dependently. This led the antimicrobial activity
of gram positive bacteria to take bigger place than gram negative bacteria especially in Listeria monocytogenes. There
was a high antimicrobial activity in E-III treatment where the ratio of the ginger powder extract to ethanol extraction
was 1:6. It was quite effective to treat the antimicrobial activity of GO ethanol extract under 80°C and there was not big
difference in the intervals which were the extraction time - 1 to 7 hours. The antimicrobial activity of supercritical fluid
extract seemed to take the biggest place in Listeria monocytogenes. From the supercritical fluid extract, it was shown
the strong ability of antimicrobial activity in the condition with 100 bar 35°C, 250 bar 35°C and 250 bar 65°C. Further-
more, according to the case of solvent extract, there was not any significant difference in the antimicrobial activity with
condition of extraction. However, there was significant antimicrobial activity in E-III treatment of 100 bar and 500 bar
of extraction pressure, and 35°C and 65°C of extraction temperature.

Key words: ginger oleoresin(GO), antimicrobial activity, supercritical fluid extraction
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Table 1. Strains and culture medium used for antimicrobial activity of ginger extract

Bacteria Strains Culture medium Cultivation temp.
Bacillus subtilis KCTC 1022 Nutrient agar 30°C

Gram(+) Staphylococcus aureus KCTC 1621 Nutrient agar 37°C
Listeria monocytogenes KCTC 3569 Brain Heart Infusion agar 37°C

Gram(-) Pseudomonas aeruginosa KCTC 2004 Nutrient agar 37°C

Escherichia coli KCTC 1039

Nutrient agar
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Table 2. Antimicrobial activity of ginger extract by ethanol extraction against gram-positive bacteria

(Clear zone mm on plate)

Gram-positive bacteria DMS0%" E-0 E-1 E-1I E-111 E-1V
0.1 ND 9.0 9.0 9.0 9.0

Bacillus subtilis 1 ND 11.0 12.0 12.0 10.0

5 ND 12.0 11.0 13.0 13.0

0.1 ND ++2 ++ ++ ++

Staphylococcus aureus 1 ND 10.0 10.0 10.0 10.0
5 ND 11 11.0 12.0 11.0

0.1 ND 12.0 11.0 11.5 11.5

Listeria monocytogenes 1 ND 12.5 14.0 12.5 13.0
5 ND 15.5 15.0 16.5 16.0

DConcentration diluted of DMSO (dimethyl sulfoxide)
JLess than 8§ mm
E-0 : Control (DMSO + distilled water)

E-I: DMSO + ethanol extract (ratio of ginger powder and ethanol-1:2)
E-II: DMSO + ethanol extract (ratio of ginger powder and ethanol-1:4)

E-III: DMSO + ethanol extract (ratio of ginger powder and ethanol-1:6)
E-IV: DMSO + ethanol extract (ratio of ginger powder and ethanol-1:8)

ND : Not detected
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Table 3. Antimicrobial activity of ginger extract by ethanol extraction against gram-negative bacteria

(Clear zone mm on plate)

Gram-negative bacteria DMS0%" E-0 E-1 E-II E-III E-1V

0.1 ND 9.0 8.0 8.0 8.0

Escherichia coli 1 ND 9.0 9.0 9.0 8.0

5 ND 9.0 9.0 9.0 8.0

0.1 +? 14.0 12.5 12.0 11.5

Pseudomonas aeruginosa 1 + ++3 12.5 12.0 11.5

5 + ++ ++ 11.5 12.0

YConcentration diluted of DMSO (dimethyl sulfoxide)

ISlight growth
9Less than § mm
E-0 : Control (DMSO + distilled water)

E-I: DMSO + ethanol extract (ratio of ginger powder and ethanol-1:2)
E-II: DMSO + ethanol extract (ratio of ginger powder and ethanol-1:4)

E-III: DMSO + ethanol extract (ratio of ginger powder and ethanol-1:6)
E-IV: DMSO + ethanol extract (ratio of ginger powder and ethanol-1:8)

ND : Not detected
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Fig. 1. Antimicrobial activity of ginger extract by ethanol extraction(1:6) against gram-positive bacteria to the temperature.

T-0 : Control

T-1: DMSO + ethanol extract (ratio of 1:6) at 35°C
T-1I: DMSO + ethanol extract (ratio of 1:6) at 50°C
T-1II: DMSO + ethanol extract (ratio of 1:6) at 65°C
T-IV: DMSO + ethanol extract (ratio of 1:6) at 80°C
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Fig. 2. Antimicrobial activity of ginger extract by ethanol extraction (1:6) against gram-negative bacteria to the temperature.
T-0 : Control

T-1: DMSO + ethanol extract (ratio of 1:6) at 35°C

T-1I: DMSO + ethanol extract (ratio of 1:6) at 50°C

T-1IT: DMSO + ethanol extract (ratio of 1:6) at 65°C

T-IV: DMSO + ethanol extract (ratio of 1:6) at 80°C
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Fig. 3. Antimicrobial activity of ginger extract by ethanol extraction against gram-positive bacteria to the extraction time at the 80°C.
A-0 : Control

A-I: DMSO + ethanol extract (ratio of 1:6) at 80°C for 1hr

A-II: DMSO + ethanol extract (ratio of 1:6) at 80°C for 3hrs

A-III: DMSO + ethanol extract (ratio of 1:6) at 80°C for Shrs

A-1V: DMSO + ethanol extract (ratio of 1:6) at 80°C for 7hrs
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Fig. 4. Antimicrobial activity of ginger extract by ethanol extraction against gram-negative bacteria to the extraction time at the 80°C.
A-0 : Control

A-1I: DMSO + ethanol extract (ratio of 1:6) at 80°C for 1hr

A-II: DMSO + ethanol extract (ratio of 1:6) at 80°C for 3hrs

A-III: DMSO + ethanol extract (ratio of 1:6) at 80°C for Shrs

A-IV: DMSO + ethanol extract (ratio of 1:6) at 80°C for 7hrs

2]t A-$-, Escherichia col 01573} Staphylococcus aureus Qb A &-&FZ oA Listeria monocytogenes®] o874 0]
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Table 5. Antimicrobial activity of ginger extract by supercritical
fluid extraction against gram-negative bacteria
(Clear zone mm on plate)

Gram-negative Escherichia coli Pseudqnonas
bacteria aeruginosa
DMSO0%" 0.1 1 5 0.1 1 5

Control ND ND ND +? + +
100/35% ++ ++ 13.0 10.0 11.0 11.0
100/50 ++ 11.0 11.0 11.0 11.0 11.0
100/65 ++ 11.0 12.0 105 11.5 11.0
250/35 ++ ++ 11.0 10.0 10.0 10.0
250/50 ++ ++ 100 11.0 11.0 11.0
250/65 ++ ++ 11.0 10.0 11.0 11.0
500/35 ++ ++ 9.0 10.0  10.0 10.0
500/50 ++ ++ 10.0 10.0 11.0 11.0
500/65 ++ ++ 100 11.0 11.0 11.0

YConcentration diluted of DMSO (dimethyl sulfoxide)

ISlight growth

9100 bar/35°C
YLess than 8 mm
ND : Not detected

ZANA 5% HETY clear zoneS 23 mmE ThE 3=
E3 vlwste] 7ot &E-S YeRATH(Fig. 6). Bacillus
subtilis®] 735 GO ZYAONISEE FE25 S%sEE A
23k A3}, 100 bar 35°C Z7 oA clear zone©] 14 mm,
500 bar 65°C FEZA 16.5 mm=z A Yeh} o2
FEEY =& FHEHS YEM AT Escherichia
colilE F2UE 100 bar A AEd 3, b
gHzANM ] FEERT A4S FHEES HESIA,
Pseudomanas aeruginosa®} Staphylococcus aureus T
o #39f vlaste] v deddS Bk A7 7

FEE9 8 S A EH Listeria monocytogenes o

Table 4. Antimicrobial activity of ginger extract by supercritical fluid extraction against gram-positive bacteria

(Clear zone mm on plate)

Gram-positive bacteria Bacillus subtilis

Staphylococcus aureus

Listeria monocytogenes

DMS0%" 0.1 1 5 0.1 1 5 0.1 1 5
Control ND ND ND ND ND ND ND ND ND
100/35% 9.0 11.0 14.0 ++) 11.0 12.0 12.0 11.5 20.0
100/50 9.0 10.5 11.0 ++ 11.0 12.0 12.0 16.5 17.0
100/65 8.0 9.0 10.0 ++ 8.0 10.0 16.0 15.0 16.0
250/35 9.0 9.0 13.0 ++ ++ 10.0 11.5 15.0 22.0
250/50 8.0 9.0 12.0 ++ 11.0 11.5 12.5 15.0 18.0
250/65 9.0 10.0 12.0 ++ 11.0 11.0 12.0 15.0 23.0
500/35 8.0 9.0 11.0 ++ 10.0 10.0 11.0 11.0 16.5
500/50 8.0 10.0 15.0 ++ 10.0 10.0 12.5 15.0 16.5
500/65 10.0 10.0 16.5 ++ 10.0 11.0 11.5 15.0 17.0

YConcentration diluted of DMSO (dimethyl sulfoxide)
2100 bar/35°C

ILess than 8 mm

ND : Not detected
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(1)

Fig. 5. Antimicrobial activity of ginger extract by ethanol extrac-
tion against Listeria monocytogenes and Bacillus subtilis.

(1) : Listeria monocytogenes (concentration of extraction 1:6, eth-
anol extract 5%)

(I) : Bacillus subtilis (concentration of extraction 1:8, ethanol
extract 5%)

Fig. 6. Antimicrobial evaluation of ginger extract by supercriti-
cal fluid extraction against Listeria monocytogenes and Bacillus
subtilis.

(D) : Listeria monocytogenes (at 100 bar and 35°C, 5% extract)
(1) : Bacillus subtilis (at 250 bar and 65°C, 5% extract)
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