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Abstract

This study was conducted to understand the inhibitory garlic and ginger against the growth of food
born pathogenic bacteria. Juice was prepared from the raw spices by using an electric homogenizer and
membrane filter. Dry-powdered spices were treated with double distilled water and 70% ethanol to extract
the antibacterial substances, respectively. Growth inhibitory effects of juice and extracts of the spices were
monitored by using bacterial strains such as B subtilis, L. monocytogenes, S. aureus, E. coli O157:H7, P.
aeruginosa, and S. typhimurium.

On a solid medium where E. coli and S. aureus cells were grown, ginger juice formed inhibitory zone at
the concentrations of 2~10% by paper disc test. The zone formed by ginger juice was wider and more
transparent than that formed by garlic juice on the same concentration. L. monocytogenes and B. subtilis
were more sensitive to garlic juice than others, and stopped growing at 2% garlic juice. Ginger juice showed
the growth inhibition by 30~50% at 1.0% concentration. On the contrast, P. aeruginosa which resisted to
the garlic juice was the most sensitive to ginger juice. Water extract of garlic was not effective to inhibit
the bacterial growth, while 2% ginger extract completely inhibited the growth of E. coli and S. aureus.
Alcohol extract of ginger inhibited the growth of bacteria at the concentration of 0.3%. This growth
inhibition is almost 10 times lower than that of the garlic extract. It was clear that ginger had more
potential than garlic as an inhibitor to control the growth of the indicator organisms.
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Table 1. Bacterial strains and cultural conditions of the organisms used for determination of antibacterial activity of garlic

and ginger
Bacterial steains & ” Cultural conditions
acterial strains roperti
Propertes Temperature('C)  Medium & aeration

Gram + Bacillus subtilis (KCTC 1659) 30
rod & Listeria monocytogenes (ATCC 7644) 37 TSB
coccus Staphylococcus aureus 196E (ATCC 13565) 30 pH 638
Gram— Escherichia coli 015? : H7 (ATCC 43895) 37 Shaki

Pseudomonas aeruginosa (KCTC 2004) 30
rod L at 170rpm

Salmonella typhimurium (ATCC 1331) 37
3 e AIE I I - Un £ -5
15~18A17 A st AR WA AT u)

Aol WEY F LAY N8B 0mA FAs A | uEe| BEH

gt deFd T4 AE 3AT FA
Table 29t 22 FE2 A&(vs 2 A7 4F
2 FZ2E)E 71t 370 olg 7R AL W)
FtEA wjdd e g FHUT Table 2014
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%100

C: control, CB: control blank, T: tested system,
and TB: blank of tested system

Table 2. Concentrations of juice and extracts of garlic and
ginger for assay of antibacterial activity

Tested concentrations (%, v/v) *
Samples

Garlic Ginger
Juice 0,25 10 0,125
Water extract 0,1, 2 3,5 0,1,235
Ethanol extract 0,1, 2, 3.5 0,01 03,05, 10

* Sample concentrations were controlled through pre-test,
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Fig. 1. Inhibitory zone formed by garlic(plate 1) and ginger(plate 2) juice. S, aureus(A) and E. coli(B) were used as
the indicator organisms. Juice concentrations are a: confrol, b 2%, c¢: 5%, and d: 10%.
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Fig. 2. Effect of garlic juice on the bacterial growth. Garlic
juice was added info the culture on exponential
phase of the cells. Symbols are ®-@: control, ®-
m: 2%, A-A: 5%, V-V 10%,
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Fig. 3. Effect of ginger juice on the bacterial growth.
Ginger juice was added into the culture on
exponential phase of the cells. Symbols are @-@:

control, m-m: 1%, A-A: 2%, V-V 5%.
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Fig. 4. Effect of water extract(A) and ethanol extract(B)
of garlic on the growth of E. coli and S aureus.
Garlic extracts were added into the culture on
exponential phase of the cells. Symbols are ®-@:
control, m-m: 1%, A-A: 2%, ¥-V¥: 5%,
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Table 3. Growth inhibition rate of food-borne bacteria by garlic and ginger juice

Ao g FHAFE 165

(unit: % inhibition)

Juice Cultivation time after juice addition (hour)
Bacterial strains conc, Garlic Ginger
(%) 1 3 5 7 1 3 5 7
.. 1 -* - - - 348 36.2 312 375
B. subtilis 2 400 60.0 628 626 627 655 576 594
5 514 720 717 819 62.7 65.5 61.6 64.1
10 543 770 85.7 910 - - - -
L. monocytogenes 1 - - - - 228 250 34.0 533
2 64.3 69.1 67.0 60.0 571 54.5 59.6 68.9
5 829 86.2 83.0 743 68.5 65.9 70.2 756
10 914 96.8 100 100 - - - -
S. aureus 1 - - - - 232 164 111 157
2 22.7 204 149 121 534 455 383 433
5 398 509 57.0 578 65.1 63.6 62.5 1630
10 61.4 704 772 80.2 - - - -
E. coli 1 - - - - 246 20.7 224 19.7
2 209 29.7 258 104 53.2 46,6 433 439
5 326 576 65.9 68.7 66.2 63.8 60.4 59.1
10 58.1 746 848 86.7 - - - -
P, aeruginosa 1 - - - - 408 353 33.0 517
2 314 412 397 41,7 63.3 64.7 61.9 66.7
5 371 490 431 458 718 80.4 68.6 70.0
10 429 588 60.3 56.7 - - - -
S. typhimurium 1 - - - - 36.6 348 327 446
2 16.2 143 89 107 50.0 54.3 423 50.0
5 216 5.7 618 57.1 58.3 587 53.8 589
10 324 633 745 78.6 - - - -

Inhibition rate was computed according to the equation as described in the method.

* not tested.
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Fig. 5. Effect of water extract(A) and ethano! extract(B)
of ginger on the growth of E coli and S. aureus.
Ginger extracts were added into the culture on
exponentila phase of the cells. Symbols in A are ®
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Table 4. Growth inhibition of E, coli and S. aureus by garlic and ginger extracts

AgH vteE 2 $2E9 AFE AFd A FHAARE

167

(inhibition rate : %)

Cultivation time after extract addition (hour)

Extracts Bact(‘erlal Garlic Ginger
strains
Conc.(%) 1 3 5 Conc.(%) 1 3 5
1 0 125 86 1 273 403 378
E col 2 33 171 127 2 66.7 702 704
‘ 3 44 171 45 3 778 q19 926
Water 5 44 179 134 5 100 100 100
extract 1 0 25 17 1 354 388 333
s 2 22 153 167 2 56.3 628 65.0
- aureus 3 33 153 142 3 667 736 75
5 33 136 183 5 781 87.6 91.7
1 133 333 396 01 244 403 274
E col 2 289 512 56.7 03 64.4 774 80.7
‘ 3 467 60.2 65.7 05 778 839 926
Ethanol 5 55.6 715 776 10 80.0 919 94.8
extract 1 6.7 203 158 0.1 188 322 350
S sureus 2 122 288 233 03 51,0 60.3 650
: 3 400 492 400 05 708 835 85.0
5 533 559 60,8 1.0 89.6 917 933

Table 5. Minimum inhibitory concentrations of juice and extracts of the spices against various food-brme bacteria

. Garlic Ginger
Bacterial Wat Ethanol Wate Ethanal
trai . ater 0 . ater ano)
Stains Juice extract extract Juice extract extract
B subtilis 2 - - 2 - -
E. col 5 >5 5 2 >20.2
L. monocytogenes <2 - - <2 - -
P, aeruginosa >10 - - 2 - -
S. aureus 5 >5 5 5 2 >20.2
S. typhimurium 5 - - 2 - -
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