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Abstract: The antimicrobial potential of gingerols against six food-related bacteria was.investigated in this study. The minimum inhibitory
concentrations (MICs) of gingerols against Staphylococcus aureus, Bacillus subtilis, Escherichia coli, Shigella dysenteriae, Saccharomyces
cereviseae, and Aspergillus niger ranged from 8.0 to 22.0 ug/mL, showing that'gingerols could effectively inhibit the growth of all test bacterial
pathogens. The time-kill assay demonstrated that the lag phase of S. aureus and-S. dysenteriae were apparently delayed by the different
concentrations of gingerols. Electron micrographs confirmed the effects of gingerols on the morphological and ultrastructural characteristics of S.
aureus, S. dysenteriae, and A. niger. Electron micrographs-revealed that gingerols induced morphological changes to the cell or mycelia, such as
shrinkage, local deformation, damage to cell wall and membranes, and-loss of cytoplasm. These morphological alterations might be due to the
direct effect of gingerols on the cell membrane. DNA damage assay revealed that gingerols had no genotoxic effect on the microbes within the

test concentration range, and the functional mechanism of gingerols needs to be explored by further studies.
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Fig.2 Inhibitory effect of gingerols on the growth curves of S.
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Fig.6 SEM images of S. aureus and S. dysenteriae treated with
gingerols for 24 h
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Fig.7 SEM images of A. niger hyphae treated with gingerols for
48h
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gingerols for 24 h
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Fig.9 TEM images of A. niger hyphae treated with gingerols for
48 h

7Z: A: Controly. B:MIC. ‘C:2xMIC. D:2>xMIC.
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Fig.10 Relative electrical conductivity during the growth of S.
dysenteriae, S. aureus, and A. niger in the presence of gingerols
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Fig.11 Spectrophotometric profiles of chitin in A. niger hyphae
treated with gingerols for 48 h

TG R RE R A T 2232 B M EH] 48 h
JUT B BB 11 iz o MIRZIH] PAR 2 4L
B NAHER) SRAGEEY), ERERIKAER
AW, A SELEZKRERE RN LT
i N-CIEpEE p SR A R Sk R 2
W, R T 22 AR BE A T A By . Rl
AT LA 1% 77 1200 5 PR A A 22 ) LT AR
. SXTHAMEEE, MR EE 2232 3] MIC, 2>MIC
WIEEIMER 48 h J5, il Ee# 608 nm eI fiefE
ML, RBLJUT B & B o> T 22.86% M
42.41%.

S5 RS2y (0 TR 5 T 22 B TR 0, A
OB BIRIR, g T LT R e Wy 2
I 2 PSR RE SRR T AT S o 2 2 P B ) 1
— 7 T R B IR LT B ek, 5 — T I
FARAIRE eI IEE 15

2.9 7Em 35T DNA 2 4189 Bl

LWOTRIGCE SR . & A BRE Y DNA
P an il 42 Frir. #d MIC fE AN R FE 2
ST FIRPAH B ] DNA 38 [RIZH F K 2% -5 06 R ZH Ll s
TR, 45 RRZMBA N HEEN DNA £
PRI 2 R, T DAy A 4 B L 4 s
(BB E T SR i B Y = LR A

3 g

3.1 EMpxEiE i EERE S. aureus. A ZE I B
B. subtilis. KMATHE E. coli. i 5K S.

dysenteriae. MAREIEERE S.cereviseae. HEAHHEE A. niger
PIEBORIAMHIE o SR B A0 2 IH 22 M
ORI S KB I E H B, MIC 2 8 pg/mL,
Xof R B BRI E FHARXT 55255, MIC 25 22 pg/mL. 1)
IR s R, W amhEZmmHEZR DX 50
pg/mL 7] DLLRIE AR 18R

S.aureu S.dysenteriaes

1. 23456 I’ -2 S8 4a 5586

e
15000 bp e

-

15000 bp

-

12 EEPFTREESEURE SR EEETKER DNA 15471058
Fig.12 DNA damage assay of S. dysenteriae and S. aureus
treated with gingerols

“E: 1: Marker DL 15000; 2: O pg/mL; 3: 20 pug/mL; 4:
40 pg/mL;~5:7 60 pg/mL; 6: 100 pg/mL.

32 EFRI LIRS R A ER A S, aureus FUAHAR
BECEIBEA 2, (R b, s,
ZPya] LAnT LsZmafige £ 58 QT S. dysenteriae 2t a1
35, (EYNAR R A EE 73 o (HR 22y 4T ) DNA
SR ZH A R

3.3 My AT LML R R B 2 S R R AU A AR T
RIHDIHHRE, HRTHTREIZRES, 2N
T2 J 20 s ELHE AT A% « N T P N 2R AL A S A
SECREZWMITE L, A0 2 5 5 22 1 25,
A AR L T R 7 e

Bt bk

[11 &Y, EREBFSTESELMMIERBIRT CO, Mk
PR B AP [I] A ERT 72,2011, 25(2):149-152
ZHANG Lu-ming, WANG Long-hou, CHEN Xue-xiang, et
al. Ginger oleoresins extraction with sfe-CO, and its
antimicrobial activity [J]. Crop Research, 2011, 25(2):
149-152

[2] Park M, Bae J, Lee DS, et al. Antibacterial activity of
[10]-gingerol and [12]-gingerol isolated from ginger rhizome
against periodontal bacteria [J]. Phytotherapy Research, 2008,
22(11): 1446-1449

[3] Ficker C, Smith ML, Akpagana K, et al. Bioassay-guided
isolation and identification of antifungal compounds from

99



MR BRI

Modern Food Science and Technology

2015, Vol.31, No.11

(4]

[5]

(6]

[7]

(8]

100

ginger [J]. Phytotherapy Research, 2003, 17(8): 897-902
Nagendra KL, Manasa D, Srinivas P, et al. Enzyme-assisted
extraction of bioactive compounds from ginger (Zingiber
officinale Roscoe) [J]. Food Chemistry, 2013, 139(1-4):
509-514

K, RN, X0, KL B R 4l A A R B 6-
ZWy L2 A FH]R,2014,45(6):237-328

LIU Wei, ZHOU Chun-li, ZHAQ Jing, et al. Purification of
6-gingerol from Oleoresin with Macroprous Resin [J].
Transactions of the Chinese Society for Agricultural
Machinery, 2014, 45(6): 237-328

Mei L, Lu Z, Zhang W, et al. Bioconjugated nanoparticles for
attachment and penetration into pathogenic bacteria [J].
Biomaterials, 2013, 34(38): 10328-10337

Shan B, Cai YZ, Brooks JD, et al. Antibacterial properties of
Polygonum cuspidatum roots and their major bioactive
constituents [J]. Food Chemistry, 2008, 109(3): 530-537

X 2, R, AR SR 25 22 T 0 LR R AR AR T e
frIsZm 3] LA A AH%,2014,30(2):124-128

ZHAQO Zhen-jun, LIU Qin-jin, LI Xing-hui. Effect of Tea

[

[10]

[11]

[12]

[13]

Polyphenols on the Ability of Fungi to Produce Lovastatin.
Modern Food Science and Technology, 2014, 30(2): 124-128
Plodpai P, Chuenchitt S, Petcharat V, et al. Anti-rhizoctonia
solani activity by Desmos chinensis extracts and its
mechanism of action [J]. Crop Protection, 2013, 43: 65-71
Rittiwong T, Mutarapat T, Ponglimanont C, et al. Saiyutones
A-D: four new unusual biflavones from Desmos chinensis [J].
Tetrahedron, 2011, 67(30): 5444-5449

Zeng WC, Zhu RX, Jia LR, et al: Chemical composition,
antimicrobial and antioxidant activities‘of essential oil from
Gnaphlium affine [J]. Food and Chemical Toxicology, 2011,
49(6): 1322-1328

Diao WR, Hu QP, Zhang H, et al..Chemical composition,
antibacterial activity-and mechanism of action of essential oil
from seeds of fennel (Foeniculum vulgare Mill.) [J]. Food
Control, 2014, 35(1): 109-116

Wu T, Cheng D;He'M, et al. Antifungal action and inhibitory
mechanism of polymethoxylated flavones from Citrus
reticulata Blanco peel against Aspergillus niger [J]. Food
Control, 2014. 35(1): 354-359


http://it.alljournals.cn/search.aspx?subject=industry_technology&major=qgysgy&orderby=referenced&field=author_name&q=ZHAO%20Zhen-jun&encoding=utf8
http://it.alljournals.cn/search.aspx?subject=industry_technology&major=qgysgy&orderby=referenced&field=author_name&q=LIU%20Qin-jin&encoding=utf8
http://it.alljournals.cn/search.aspx?subject=industry_technology&major=qgysgy&orderby=referenced&field=author_name&q=LI%20Xing-hui&encoding=utf8

