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Abstract

Ginger is popular worldwide as a folk medicine with many claims of its biological effects. Nevertheless, there are
some limitations for using it as a food ingredient due to the pungent odor that originates from gingerol and its
derivatives. In this study, gingers were fermented with lactic acid bacteria such as Lactobacillus plantarum, Leu-
conostoc mesenteroides, Streptococcus thermophilus, and Lactobacillus acidophilus to increase the sensory property
of ginger. The prepared fermented ginger extracts showed electron donating ability and cyclooxygenase-2 inhibitory
effect in vitro. The fermentation also inhibited the production of nitrogen oxide. Among the fermented ginger
extracts GLpe and GLme which were obtained by fermentation with lactic acid bacteria from kimchi, showed an
over 60% inhibitory effect on the production of prostaglandin-E, in RAW 264.7 macrophages. In addition, GLpe and
GLme showed a slight inhibitions on 15-lipoxygenase. We would expect that fermented ginger extracts like GLpe
and GLme could be used as a health food ingredient for relieving uncomfortable symptoms caused by inflammation

or allergy.
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Fig. 1. Manufacturing process of the fermented ginger extracts.
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Fig. 2. Electron donating abilities of the fermented ginger
extracts. (*, p<0.05; **, p<0.01; *** p<0.001)

“Extract of ginger fermented with Streptococcus thermophilus
*Extract of ginger fermented with Lactobacillus acidophilus
“Extract of ginger fermented with Lactobacillus plantarum
dExtract of ginger fermented with Leuconostoc mesenteroides
°Extract of dried ginger

'BHT : butylated hydroxy toluene

¢Toco. : a-tocopherol

"Vit.C : ascorbic acid
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Table 1. Inhibitory effects on cyclooxygenase-2 by the fermented
ginger extracts.

Inhibition
Sample COX2%) IC;, (ng/mL)
Relative value Absolute value
R glgj/f;L) 35.7542.45' 1428.6 1428.6
(21(;’:;;” 60.9749.06° 17221.6 820.1
o IGHE;‘E;L) 58.57+8.08° 18221.6 880.1
g 4‘%“13;/;” 624742417 11765.6 800.38
a 4.(7%;;:11@ 60.38+5.417 12765.6 830.27

“Means in the same column not sharing a common number are
significantly different (»<0.05) by Duncan's multiple test.

“Extract of dried ginger

PExtract of ginger fermented with Streptococcus thermophilus

“Extract of ginger fermented with Lactobacillus acidophilus

“Extract of ginger fermented with Lactobacillus plantarum

*Extract of ginger fermented with Leuconostoc mesenteroides

mL, 800.38 ug/mL, 83027 pg/mLS 2 LFEFTE Kiuchi et
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A7}y FZEo] PG T EAQ COX-2 E4E Adls}
= A7 Jefglon 59 o argay)t 2550
A7 F22 00 viste As) a3t f-raisith

15-2|ZAHIL0|= Malis

g 27] vkg-e] SR FRE
o|Z(LOX)l <& AAEHE &
type 5-, 8, 9-, 11-, 12- &3 OX

1°ﬂ (LT)2 2 ZA]AM|
, LOXE A 71K
S joksl 22

Table 2. Inhibitory effects on 15-lipoxygenase by the fermented
ginger extracts.

15-LOX
Sample —
% Inhibition

GDe? (1 mg/mL) 7.5+5.23!
GSte® (21 mg/mL) ni.’
GLae® (21 mg/mL) ni.'
GLpe® (14.7 mg/mL) 6.4+0.71'
GLme® (14.7 mg/mL) 5.4+0.81'

“n.i means "no inhibition"

'Means in the same column not sharing a common number are
significantly different (p<0.05) by Duncan's multiple test.

*Extract of dried ginger

PExtract of ginger fermented with Streptococcus thermophilus

°Extract of ginger fermented with Lactobacillus acidophilus

dExtract of ginger fermented with Lactobacillus plantarum

Extract of ginger fermented with Leuconostoc mesenteroides
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Fig. 3. Cytotoxicities of the fermented ginger extracts against
RAW 264.7 macrophages. (**, p<0.01; ***  p<0.001)

*Extract of dried ginger

PExtract of ginger fermented with Streptococcus thermophilus
“Extract of ginger fermented with Lactobacillus acidophilus
dExtract of ginger fermented with Lactobacillus plantarum
°Extract of ginger fermented with Leuconostoc mesenteroides
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Fig. 4. Inhibitory effects of the fermented ginger extracts on the
production of NO in RAW 264.7 macrophages. (¥, p<0.05; **,
p<0.01; ***, p<0.001)

“Extract of dried ginger

PExtract of ginger fermented with Streptococcus thermophilus
‘Extract of ginger fermented with Lactobacillus acidophilus
‘Extract of ginger fermented with Lactobacillus plantarum
°Extract of ginger fermented with Leuconostoc mesenteroides
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Fig. 5. Inhibitory effects of the fermented ginger extracts on the
production of PG-E, in RAW 264.7 macrophages. n.i. means
"no inhibition". (*, p<0.05; **, p<0.01; ***, p<0.001)

“Extract of dried ginger

PExtract of ginger fermented with Streptococcus thermophilus
Extract of ginger fermented with Lactobacillus acidophilus
dExtract of ginger fermented with Lactobacillus plantarum
Extract of ginger fermented with Leuconostoc mesenteroides
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