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ABSTRACT

The study aimed to screen the antibacterial activity of seven
types of essential oils against 5 bacteria and 4 strains of F.
coli using disk diffusion and MIC method. The essential
oils were more effective against Gram-positive bacteria as
compared to Gram-negative species. Thyme and cinnamon
essential oils showed strong antimicrobial activity against
all microorganisms tested. Especially, the tested essential
oils inhibited the growth of multi-antibiotics resistant
bacteria isolated from food processing chains, indicating
the possibility of their potential use in reality. The MIC
values of cinnamon and thyme essential oils against E. coli
ATCC 25922, S. typhimurium, S. aureus, L. monocytogenes
and P. aeruginosa were 512-1024 pg/mL and 1024-4096
pg/mL, respectively. The present study provided useful
information and showed the potential use of cinnamon and
thyme essential oils in food storage as natural antimicrobial
preservatives.
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1. DPat Van Dé

TOM TAT

Nghién cttu nhim xéc dinh kha ning khang khudn ctia 7 loai tinh dau:
tinh dau tan (Plectranthus amboinicus), qué ( Cinnamon zeylanicum), sa
(Cymbopogon citratus), huong nhu (Ocimum gratissium), bac ha (Men-
tha arvensis), chic (Citrus hystriz) va rau om (Limnophila aromatica)
dbi véi 8 chiing vi khuan: Escherichia coli (ATCC 25922, E. coli 92E, E.
coli 82E, E. coli T4E); S. typhimurium; P. aeruginosa; S. aureus va L.
monocytogenes biang phuong phap khuéch tan trén dia thach. Két qua
nghién cttu cho thay vi khuan gram duong nhay cam véi tinh dau hon
so v6i vi khudn gram am. Tinh dau tan va qué c6 kha ning khang tét
d6i v6i 8 chiing vi khudn thit nghiem. Dic biét, tinh dau ciing c6 hoat
tinh khang khuan déi v6i cac chiing vi khuan E. coli da khang véi thube
khang sinh phan lap tit chudi ché bién c4 Tra nén rat c6 tiém ning tGng
dung thuyc té. Dong thdi, nghién citu ciing xac dinh nong do tic ché toi
thidu MIC (Minimum Inhibitory Concentration) ciia tinh dau lén céc
chiing vi khudn. Gia tri MIC ctia tinh dau qué dao dong tir 512-1024
ng/mL va tinh dau tan dao dong tir 1024-4096 ng/mL dbi véi cic chiing
vi khuan: E. coli ATCC 25922, S. typhimurium, S. aureus, L. monocy-
togenes va P. aeruginosa. Nghién citu cung cap mot sd thong tin hitu
ich vé kha nang khang khudn cta tinh dau ddi v6i mot s loai vi khuan
gay bénh truyén qua thuc pham va cling cho thiy tiém ning ciia tinh
dau tan vi tinh dau qué trong viéc ing dung lam chit bdo quan thyec
pham.

cac thanh phan nhu: carvacrol, eugenol, thymol,
cyclohexane, limonene, (-pinene,... ¢6 hoat tinh

Viet Nam 13 mot trong nhitng nudc c6 ngudn
tai nguyeén thuyc vat phong phia va da dang. Nhiing
nghién citu vé hoat tinh khang khuan tit cac cay
duge lieu dang duge quan tam (Vu & Nguyen,
2015). Thanh phan ciia tinh dau da duge chiing
minh 1& c¢6 tinh chat khang khuan, khang nim,
chéng con trung va chéng oxy héa (Burt, 2004;
Kordali et al., 2005). Nhiéu nghién cttu vé hiéu
qud cta tinh dau khang lai cac tdc nhan gay
bénh truyén nhiém qua thyc phim va chéng lai
vi khuan gay hu héng cac san pham thiyc pham
da dugce thyc hien truée day (Melo & ctv., 2015;
Desam & ctv., 2017; da Silva & ctv., 2018).

Hoat tinh khang khuan ctia tinh dau phu thuoc
vao thanh phan hoat déng ctia cic nhém chiic
c6 mit trong tinh dau vd sy tuong tac gitta
chiing (Dorman & Deans, 2000). Tinh dau chta

khang lai cac vi khudn gay bénh thyc pham
(Srisukh & ctv., 2012; Chouhan & ctv., 2017). Co
ché trong hoat tinh khang khuan cta tinh dau cé
thé tac dong len mang té bao chét, lam gian doan
luc ddy proton, tic ché ho hap, lam két tiia cac
chét trong té bao... (Cetin & ctv., 2011; La Storia
& ctv., 2011; Magi & ctv., 2015).

Chinh hoat dong khang khuan ciia tinh dau
nén tinh dau dang trd thanh lya chon tiém ning
dé thay thé cac chat bao quan téng hop. Cac loai
tinh dau con duge xem la chéat ty nhién dé béo
quan nhim kéo dai han st dung ctia cac san pham
thyce pham. Vi vay, viec nghién citu chi tiét vé kha
niang khang khuan ctia tinh dau dé tng dung lam
chit bdo quan thuc phdm rit duge quan tam.
Muc dich ctia nghién ctu nay 1a xac dinh céc loai
tinh dau c6 kha nang khang tét véi cac ching
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vi khuan gay bénh trong thyc pham. Dong thoi
nghién citu cling xac dinh ndng do tc ché téi thidu
(MIC) ctia tinh dau déi véi mot s6 loai vi khuan
thtt nghiém. Nghién cttu cung cip mot s6 thong
tin hitu ich va lam co s6 cho viéc chon lya tinh
dau trong tng dung lam chat bdo quan ty nhién,
c6 thé gitp kéo dai han sit dung ciia mot sb6 san
pham thuc pham.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Vat liéu thi nghiém

2.1.1. Tinh dau

Céc loai tinh dau nhu: tinh dau tan (Plectran-
thus amboinicus), qué (Cinnamon zeylanicum),
s& (Cymbopogon citratus), huong nhu (Ocimum
gratissium), bac ha (Mentha arvensis), chic (Cit-
rus hystriz) va rau om (Limnophila aromatica)
dugc sit dung trong nghién cttu dudi dang nguyén
chat (Cong ty TNHH Tinh dau thién nhien Y
Lang, Viét Nam).

2.1.2. Chiuing vi khuan

Céc chiing vi khuan sit dung trong nghién citu
nhu: Escherichia coli ATCC 25922, Pseudomonas
aeruginosa, Salmonella typhimurium, Staphylo-
coccus aureus va Listeria monocytogenes (Trudng
Dai hoc Can Tho). Ngoai ra, céc chiing vi khuan
nhu: Escherichia coli 92E (dé khang voi 8 loai
khang sinh: ampicillin, cefotaxime, sulfamethox-
alole, streptomycin, nalidixic acid, tetracycline,
chloramphenicol va ciprofloxacin), FEscherichia
coli 80E (dé khéng v6i 4 loai khang sinh: ampi-
cillin, ciprofloxacin, chloramphenicol va nalidixic
acid), Escherichia coli TAE (dé khang v6i 2 loai
khang sinh: tetracycline va streptomycin) duge
phan lap tir nuée cit tiét, bé mit tiép xtc va ca
Tra tai cong doan chinh hinh trong qui trinh ché
bién ca Tra phi lé dong lanh.

2.1.3. M6i trudng, hoa chét

Tryptone Soya Broth (TSB, Merck, Dic san
Xuat)

Meuller-Hinton Agar (MHA, Merck, Dtc san
Xuat)

Brain Heart Infusion (BHI, Merck, Dic sén
xuat)

Mau ctru (Merck, Diic sin xuét)

Tam bong vo trung (Cotton swaps, Anh sén
xuét)

Do duc chuan McFarland 0,5 (Nam Khoa, Viét
Nam sin xuét)

Tween 80 (Ditc sdn xuét)

2.2. Phuong phap nghién ctu

2.2.1. Chuén bi huyén phii vi khuan

Céc chiing vi khuan thuan chiing trit lanh dong
6 -80°C dugc tang sinh trong Tryptone Soya
Broth, sau khi 0 6 37°C trong 24 gis sé c6 dugc
huyén phit vi khuan st dung trong thi nghiém.

2.2.2. Kha nang khang khudn ctia tinh dau

Kha ning khang khuan cta tinh dau duge
thit nghiém bang phuong phép khuéch tén dia
(Nguyen & ctv., 2015; CLSI, 2019). Dung tam
bong vo tring tham déu huyén dich vi khudn c6
mat s6 108 CFU/mL (tuong duong véi do duc
ctia McFarland 0,5) va quét déu trén mat thach
Meuller-Hinton Agar (dudng kinh dia petri 9 cm)
dén khi kho bé mit. Riéng d6i véi chiing L. mono-
cytogenes, moi truong MHA duge bd sung 5%
mau citu. Dia gidy vo trung (duong kinh dia gidy
6 mm) chita 10 uL tinh dau sau d6 duge dit len
miit thach MHA d& quét vi khudn. Mau déi chiing
13 dia gidy khéng chita tinh dau duge dit trén
mit thach. Tiép theo, cac dia petri dugc git mat
trong 4 gig dé tinh dau khuéch tan ra mat thach
trude khi 1 6 37°C trong 24 gis. Sau thoi gian 1,
dudng kinh vong vo khuan (D-d) dugc xac dinh
béng higu clia duong kinh vong khang ngoai (D,
mm) va duong kinh dia gidy (d = 6 mm), khi D-d
> 0 mm thi tinh dau duge xem la ¢6 tinh khang
khuan. Két qua ghi nhan D la trung binh ctia 3
lan do lip lai trén cliing mot don vi thi nghieém.

2.2.3. Nong dd tic ché tbi thiéu

Dua vao kha nang khang khuan cia céc loai
tinh dau, nong do tc ché t6i thiéu (MIC- Min-
imum Inhibitory Concentrations) ctia tinh dau
déi véi céac loai vi khuan nhay cam ciing dugc
xac dinh theo phuong phép cia Nguyen & ctv.
(2015) v6i mot s6 diéu chinh nhd. Pha tinh dau
thanh day nong do can thit (ddy nong do tinh
dau tir 128, 256, 512, 1024, 2048, 4096 v 8192
ng/mL) trong dung dich Brain Heart Infusion
chita 0,5% Tween 80. B6 sung huyén dich vi khuan
sao cho mat do vi khuan cudi trong éng nghiem
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13 10* CFU/mL va thé tich cudi la 10 mL. Mau
déi ching 13 mau chia tinh dau nhung khong
chita vi khuan (ing v6i mdi nong do tinh dau
thit nghiem sé c6 mot mau doi chiing am). Ngoai
ra, mau chi chita vi khuan (khong chita tinh dau)
ciing duge chuan bi dé déi chiing véi sit phat trién
titng chting vi khuan thit nghiem. Sau khi & mau
& 37°C trong 24 giv, so sanh do duc clia 6ng mau
so v6i dng d6i ching va ghi nhan két qua. MIC
ciia tinh dau tng véi timg loai vi khuan dugc
xac dinh 14 ndong do tinh dau thip nhit ma & dé
khong quan sat thiy sy phat trién ciia vi khuan
so véi caAc mau ddi ching.

2.3. X1t Ii s6 ligu

Cac thi nghiem dugc bé tri ngdu nhién v dugdc
lip lai 3 lan doc lap. Dudng kinh vong vo khuan
(mm) duge biéu dién dudi dang trung binh + do
léch chudn.

3. Két Qua va Thao Luan

3.1. Kha ning khang khudn ctia mot sé loai
tinh dau dbi véi cac dong vi khudn thiy
nghiém

Nghién cttu tién hanh x4c dinh kha ning khang
khuan ciia 7 loai tinh dau: tan, qué, sa, huong
nhu, bac ha, chiic va rau om trén 8 chiing vi khuan
la: Escherichia coli (ATCC 25922, E. coli 92E,
E. coli 82E, E. coli TAE); S. typhimurium; P.
aeruginosa; S. aureus va L. monocytogenes. Két
qué thé hien 6 Bang 1 va Hinh 1 cho thay tinh dau
tan c6 tac dung khang khudn rat tot véi tat c cac
chiing vi khuan thit nghiém. Nhin chung, tinh dau
tan c6 tac dung tic ché tot trén vi khuan Gram
duong hon 1a vi khudn Gram am. Dic biét, tinh
dau tan c6 tac dung e ché hoan toan déi véi L.
monocytogenes vi vi khuan khong moc trén toan
dia thach, ké dén 1a ching S. aureus v6i dudong
kinh vong vo khuan la 26 &+ 1,0 mm. Trong sb
cac ching vi khuan Gram am dugc thit nghiém,
tinh dau tan c6 tac dung khang khuan manh nhét
doi véi E. coli ATCC 25922 (20 £+ 1,2 mm) va
yéu nhat ddi véi P. aeruginosa (7,3 + 0,6 mm).
Ngoai ra, tinh dau tan ciing cho thiy tic dung
khang khuan tét déi véi cac ching E. coli da
khang thubc, dudng kinh vong vo khuan déi véi
céc ching vi khuan nay dao dong tir 10,7 - 19,7
mm va gidm dan déi véi cac ching E. coli da
khang v6i nhiéu loai khang sinh hon.

Két qua ctia nghién cttu trude day ciing cho

ém

thit nghi

an

ac chiing vi khua

i c

61 v

d

(D-d, mm) ctia tinh dau

ong vo khudn

VO

Bang 1. Duong kinh

Tinh dau

Vi khuan (Gram —/+)

Chic Rau om

1.7+ 06

Sa Huong nhu  Bac ha
2,7+ 0,6

18 +03

Tan
20 £+ 1,21

17+15

2,0 £ 0

19+10

E. coli ATCC 25922 (-)

E. coli 92E (-)
E. coli 80E (-)
E. coli T4E (-)

0
0

Vét
1,0+ 0
1,0+ 0
1,0 £ 0,5

Vét

1,0 +£ 0,9

1,0 +0

2,0 + 0

2,5+ 1,3
0

Vét

1,040

Vét

0
Vét
1,3+ 0,6

19,3+ 1,2
194+ 0
194 1,0

10,7 + 1,2
18,7 + 0,6
19,7 + 0,6
93+ 25

0
Vét
0

1,2+ 0,8

Vét

2,7+ 1,2
15409

Vét
0
57+ 0,6
1,2+ 0,8

Vét
0
7.7 £ 0,6
3,3+ 0,6

173+ 15
8,3 + 0,6
27 + 1,7

73+ 06
2 + 1,0

S. typhimurium (-)
P. aeruginosa (-)
S. aureus (+)

0

2,0 £ 0

18,7 £ 1,5

*

L. monocytogenes (+)

1Gi4 tri trung binh £ stdev ciia 3 lan lip lai.

*Vi khuan khong moc trén toan dia thach.
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thidy kha ning tc ché ctia tinh dau tan manh
hon déi véi Staphyloccus spp., so véi Escherichia
coli va Pseudomonas spp. (Hassani & ctv., 2012;
Ajitha & ctv., 2014). Do trong tinh dau tan c6
cavacrol c¢6 hoat tinh khang khuan manh nén rat
c6 tiém nang st dung tinh dau tan dé tc ché sy
phat trién clia céc vi khudn nhim kéo dai thoi
han bdo quan thyc pham (Baydar & ctv., 2004;
Mith & ctv., 2014).

Tuong ty v6i tinh dau tan, tinh dau qué co6 tac
dung khang khudn t6t déi véi tit ca cac chiing vi
khuan thit nghiem va cé tac dung tc ché manh d6i
v6i vi khuan Gram duong hon 1a vi khuan Gram
am; két qua ndy cling phit hgp véi cac bao cao
trude day (Burt, 2004; Trombetta & ctv., 2005;
Shan & ctv., 2007). Vi khuan Gram am c6 ciu
tao mang té bao day va phic tap hon vi khuan
Gram duong, diéu nay tao ra mot sd rao can ddi
v6i su khuéch tan ciia cac dai phan t@, vi thé
cho phép vi khuan Gram am c6 kha ning khang
lai t6t hon d6i v6i cac hop chat khang khuan cé
trong tinh dau (Nikaido, 2003).

Tinh dau qué cé tac dung tic ché hidu qua nhat
d6i vé6i vi khuan S. aureus va yéu nhat doi véi vi
khuan P. aeruginosa (duong kinh vong vo khuan
twong tng 1a 27 + 1,7 va 8,3 £ 0,6 mm). Khéc
v6i tinh dau tan, hoat dong khang khuan ciia
tinh dau qué c6 tac dung giéng nhau déi véi cac
ching E. coli da khang thudc (dudng kinh vong
v6 khuan dao dong tir 19-19,3 mm). Theo cac
cong bd trude day, tinh dau qué c6 kha nang tic
ché dbi véi cac chiing vi khuan gay bénh nhu: S.
aureus, L. monocytogenes, E. coli O157:H7 va S.
typhimurium (Oussalah & ctv., 2007; Kumar &
Kumari, 2019). Két qua nghién citu ctia Keskin
& Toroglu (2011) cho thay tinh dau qué c¢6 téc
dung chéng lai P. aeruginosa ATCC 27895, &S.
aureus 6538 P va E. coli ATCC 8739 véi duong
kinh ving tc ché dao dong tit 7-18 mm. Hoat
tinh khang khudn manh cta tinh dau qué c6 thé
dudc giai thich do thanh phan chii yéu clia trans-
cinnamaldehyde c6 trong tinh dau qué (Shan &
ctv., 2007; Castilho & ctv., 2012; Mith & ctv.,
2014).

Béang 1 ciing cho thiy cic loai tinh dau khéc
nhu: sa, huong nhu, bac ha, chic va rau om c¢6
tac dung khang khudn yéu déi véi cac ching vi
khuan tht nghiém. Trong nghién ctu nay, tinh
dau s3, huong nhu, bac ha va rau om khéng cé
tac dung khang khuan déi véi vi khuan P. aerug-
inosa. Két qua nay tuong tu cac nghién citu trude
day két luan chung 1a tinh dau si khong c6 téc

dung tic ché ddi v6i chiing P. aeruginosa (Marta
War & ctv., 2004; Pereira & ctv., 2004). Ngugc
lai, nghién ciu cia Subramaniam & ctv. (2020)
cho thay tinh dau s c6 tac dung tc ché t6t doi véi
ching P. aeruginosa. Trong khi d6, nghién cttu
ctia Kin & ctv. (2018) cho thay tinh dau huong
nhu c6 hoat tinh khang khuan déi véi E. coli, tuy
nhien khong cé téic dung khang khuan déi véi
Salmonella spp.

3.2. Nong do tic ché tbi thiéu (MIC) caa tinh
dau dbi véi cac chiing vi khudn nhay cam

Két qua khao sat nong do tc ché téi thiéu
(MIC) ctia tinh dau ddi véi mot s6 loai vi khuan
thit nghiém cé dudng kinh vong vo khuan: > 4
mm va < 4 mm duge thé hien § Bang 2. Déi véi
tinh dau tan, MIC ctia vi khuan Gram am cao
hon so véi vi khuan Gram duong. MIC ctia tinh
dau tan déi véi tat ca cac chiing vi khuan E. coli,
S. typhimurium va P. aeruginosa (Gram am) 1a
4096 pg/mL. MIC cia tinh dau tan déi véi S.
aureus va L. monocytogenes (Gram duong) lan
lugt 1a 1024 va 2048 pg/mL. Nghién ciu truge
day ctia Judith & ctv. (2013) cho théay tinh dau
tan c6 hoat dong khang khuan chéng lai cac vi
khuan dudng rudt nhu Salmonella spp., Shigella
spp., Escherichia coli va Vibrio spp. véi gia tri
MIC thap nhat 1a 10 pg/mL, thap hon so véi
trong nghién citu nay. C6 thé 1a do sy khac nhau
gitta dac tinh héa Ii ctia tinh dau s dung va sy
khéc biét trong dac tinh clia cac chiing vi khuan
(Matasyoh & ctv., 2008).

Tinh dau qué c6 MIC thap nhét trong cic loai
tinh dau khéo sat, véi MIC 1a 512 pg/mL (Hinh
2.) ngoai trut chiing P. aeruginosa c¢6 MIC 1a 1024
ng/mL, didéu nay khing dinh thém hoat dong
khang khudn ctia tinh ddu qué manh nhét trong
cac loai tinh dau khao sat. Theo Al-Mariri & Safi
(2014), tinh dau qué c6 hoat dong khang khuan
manh chéng lai vi khuan E. coli O157:H7 véi gia
tri MIC rat thap (12,5 ul/mL). Tuy nhién, nghién
citu khéc ciia Tayel & ctv. (2012) cling cho thay
tinh dau qué c6 hoat dong khang khuan nhu S.
typhimurium va S. aureus v6i MIC 1a 350 pg/mL.

Mot diém dang chd § clia nghién ctu nay 1a
mic du tinh dau s, huong nhu va bac ha co tac
dung khang khuan kém hon so véi tinh dau tan
va qué; tuy nhién MIC thu dudc ciia ba loai tinh
dau nay c6 thé thap hon (Bang 2). Cu thé, doi
véi L. monocytogenes, tinh dau s c6 MIC 1a 1024
ng/mL trong khi tinh dau tan c¢6 MIC 1a 2048
ng/mL. Diéu nay c6 thé duge giai thich mot phan
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(4)

®)

Hinh 1. Kha ning khang khudn ciia tinh dau tan (A) vh qué (B) dbi véi cac chiing vi khudn thit nghiem.
1- E. coli ATCC 25922; 2 - E. coli TAE; 3 - E. coli 80E; 4 - E. coli 92E; 5 - S. typhimurium; 6 - P. aeruginosa;
7 - S. aureus; 8 - L. monocytogenes.

Bang 2. MIC ctia tinh dau (pg/ml) déi véi céc chiing vi khudn thit nghiem

Vi khuan . _ Tinh dan
Tan Qué Sa Huong nhu  Bac ha
E. coli ATCC 25922 4096**  512**  4096* - 2048%*
Vi khuan Gram am S. typhimurium 4096**  512**  8192* - 8192*
P. aeruginosa 4096**  1024** - - -
. P L. monocytogenes 2048**  512** 1024* - 1024*
Vi khuan Gram duong g0 1024** 512 2048 4096**  1024*
*Pudng kinh vong vo khudn: < 4 mm; **Pudng kinh vong vo khudn: >4 mm; “” khong thit nghigm.
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Hinh 2. MIC (= 512 pg/mL) cta tinh dau qué déi véi vi khuan S. typhimurium.
O cac nong do tinh dau cao: 2048 va 4096 ng/mL sé gay duc éng nghiem.

do hoat dong khang khuan ciia tinh dau bi anh
hudng chii yéu béi phuong phap thyc hién, dung
moi, cach xac dinh MIC, néng do tinh dau va loai
vi khuan (Van de Vel & ctv., 2019; Kalemba &
Synowiec, 2020).

4. Két Luan

Tinh dau tan va qué c6 kha ning khang tot
déi véi 8 chiing vi khuan thit nghiem. Dic biét,
tinh dau ciing ¢6 hoat tinh khang lai cdc chiing vi
khuan da khang thudc dugc phan lap tit chudi ché
bién c4 Tra nén rat c6 tiém ning ing dung thyc
té. Tinh dau tan c6 kha nang khang t6t nhat do6i
v6i L. monocytogenes trong khi tinh dau qué c6
kha nang khang t6t nhat déi v6i S. aureus. D6i véi
cac ching E. coli ATCC 25922, S. typhimurium,
S. aureus, L. monocytogenes va P. aeruginosa,

gia tri MIC ctia tinh dau qué dao dong tir 512-
1024 pg/mL va tinh dau tan dao dong tir 1024-
4096 pg/mL. Trong khi d6, tinh dau sa va bac ha
¢6 MIC chung 1a 1024 pg/mL ddi véi L. monocy-
togenes.

Loi Cam Doan

Nghién cttu nay khong ton tai bat ky mau
thufin nao gitta cac tac gia.

L3i Cam On

Nghién citu dude tai tr¢ bdi Dy an Nang cap
Trudng Dai hoc Can Tho VN14-P6 bing ngudn
von vay ODA tit chinh phtt Nhat Ban (Project
No: A-16).
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