KHOA HOC CONG NGHE

HIEU QUA KHANG KHUAN Escherichia coli,
Salmonella typhi CUA TINH DAU VA HON HOP TINH
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Hién nay, tinh dau duoc st dung rong rai trong nhiéu linh vuic nho o6 hoat tinh khang khuén. Trong nghién
cttu nay, da st dung 4 loai tinh dau 13 sa chanh, cam, nhai, qué (lan luot 1a mau 1, 2, 3, 4) dé phéi tron 3 loai
hén hop theo ti 1é % vé thé tich 1a (30:0:60: 1) - Mau 5, (30 : 60 : 0: 10) - Mau 6 va (30 : 30 : 30 : 10) — Mau
7. T4t ca cac tinh dau don va hdn hop duoc khao sat hoat tinh khang khuén trén ching Escherichia coli (E.
coli), Salmonella typhi (S. typhi) thuong gay cac bénh vé duong ruot. Két qua cho thdy, chi s6 MIC (nong
do t6i thiéu) va IC,, (ndng do tic ché t6i da mot nira) tot nhat thé hién & tinh dau qué (véi E. coli, MIC =
2,5%; IC,, = 1,25%; voi S. typhi, MIC = 5%; IC,, = 2,5%) va mau 5 (v6i E. coli, MIC = 10%; IC,, = 5%; v6i S. typhi,
MIC = 10%; IC;, = 5%). Két qua nghién ctu trén khuén £. coli va S. typhi cho thdy, c6 thé mé ra huong
nghién ctru tng dung tinh dau don va hén hop céc tinh dau trong linh vuc bao quan thuc pham.

Tk khéa: Tinh dau don, hdn hop tinh dau, khang khuan.

1. BAT VAN BE

Trong nhimg ndm gan day, van dé vé ngd doc
thuc phdm ngay cang tang cao va trd thanh van dé
dang lo ngai trén toan thé gioi. Khi xac dinh nguyén
nhan cta ngd doc thuc phdm, cac nha nghién ctru
thuong phat hién thay cac ching khuin Escherichia
coli (E. coli) va Salmonella typhi (S. typhi). Khuan E.
coli 1a tryc khudn gram am c6 vo, c6 kha niang di
dong va co thé dai nhu soi chi. Khudn S. fyphi ciing
la tryc khudn gram am, c6 long, khong c6 vo, khong
sinh nha bao[1], [2].

Tinh dau c6 nguén goc tir lau doi. Tir ¢6 xua, cac
dan toc trén thé gioi da biét st dung tinh dau trong
nhiéu hoat dong khac nhau nhu tho cing, dung lam
gia vi, huong liéu, lam thudc... [3]. Hién nay, tinh
dau da tréd thanh mot san phadm khong thé thiéu
trong doi song ctia con nguoi va duoc tmg dung rong
rai trong cac nganh coéng nghiép nhu: Huong liéu,
thuc phdm, my pham, duoc phdm [4].

Tinh dau duoc stt dung trong nhiéu linh vuc nho
c6 kha nang khang nhiéu chiing khuin khac nhau
nhw: E. coli Staphylococcus aureus, Bacillus
licheniformis, Bacillus subtilis, nAm men, nim moc
[5], [6] tuy theo loai tinh dau. Pa c6 cac nghién ctu
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stt dung tinh dau nhu dai biéu cho cac chat khang vi
sinh vat tu nhién trong bao quan thuc pham [7], [8].
C6 nhiéu nghién ctru da két hop tinh dau voi mang
bao lam ting kha niang khang khudn, khang nim
trong qua trinh bao quan thuc phdm bang dich chiét
la Trau khong [9], [10], tinh d4au Tiéu hoi can
(Pimpinella anisumL.) [11].

Viéc nghién ctru hoat tinh khang khuén ctia cac
tinh dau don 1& da duwoc nghién ctu nhiéu, nhung
viec két hop cac tinh dau dé danh gia kha ning
khang khu4n con kha méi mé va can tim hiéu nghién
cttu them [12]. Trong nghién cttu nay, tinh dau sa
chanh, cam, nhai, qué va hon hop ctia chung duoc
khao sat kha nang khang khuén trén ching £. coli,
S. typhi thuong gay cac bénh vé duodng rudt nham
tao tién dé danh gia kha nang ap dung tinh dau trong
linh vuc bao quan thuc pham.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

Trong nghién cttu nay st dung tinh dau sa
chanh, cam, nhai, qué duoc duoc mua tai Cong ty
Trach nhiém Httu han tinh dau thién nhién Mékong
(Viet Nam).

Cac loai tinh dau sa chanh, cam, lai, qué va mau
hén hop tinh dau duoc dinh tinh thanh phan héa hoc
biang may sac ky khi GC 8890 dau do khéi phé
MS/MS 7000D Triple Quadrupole, cot HP MS5 (30
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m x 250 pym x 0,25 pm), khi mang heli véi téc do 2
mL/phut.

Cac chung vi khuan E. coli, S. typhi dwoc nuoi
cay trong moi truong Mueller -Hinton Agar (MHA)
va Trypticase Soy Broth (TBS), xuat xt¢ HiMedia
Laboratories - An D9.

2.2. Phéi tron tinh dau

Hién nay, nham da dang thém cac mui huong
sén co, viéc phoi tron cac tinh dau lai voi nhau tré
nén phé bién. Do vay, da két hop phai tron bon loai
tinh dau sa chanh, cam, nhai, qué dua trén nguyén
tac ché tao nuéc hoa theo ty 1& (% v/v) nhu thé hién &
bang 1 [13].

Bang 1. Phoi tron tinh dau

Ten Loai tinh dau (% v/v)

mau | Sidchanh |Cam| Nhai | Qué
Mau 1 100 0 0 0
Mau 2 0 100 0 0
Mau 3 0 0 100 0
Mau 4 0 0 0 100
Mau 5 30 0 60 10
Mau 6 30 60 0 10
Mau 7 30 30 30 10

2.3. Khao sat hoat tinh khang khu4n

Khao sat hoat tinh khang khuan duoc thuc hién
bang phuong phap duc 16 va do vong khang khuin
theo phuong phap khoanh gidy khuéch tan ctia Bo Y
t€ [14]. Huyén dich vi khuidn duwoc pha nhu sau: trén
mat thach phan lap, chon it nhét tir ba dén nam
khuin lac giéng nhau va tach roi. Dung que cay
cham vao d4u moéi khuén lac, cdy chuyén vao 5 mL
moi truong 16ng roéi G & 37°C trong 2 gio. Huyén dich
vi khu4n nhu vay c6 chita khoang 1.108 CFU/mL (so
sanh véi 6ng chudn).

Trong vong 15 phut sau khi pha huyén dich vi
khuén, dung mot que tam bong vo khudn nhing vao
huyén dich roi 14y lén, ép va xoay nhe que tam bong
trén thanh o6ng nghiém. Mat thach MHA dé trong ti
am khoang 10 - 15 phut, sau do 14y ra va dung dé cay
ria vi khuan tir que tim bong.

Huat lan luwot 100 pL tinh dau don (Mau 1 - 4) va
hén hop (Mau 5 - 7) cho vao cac 16 (@ = 0,5 mm) da
duoc duc sin trén dia thach MHA roi tiép tuc cho vao
ta am 37°C dé vi sinh vat phat trién trong 18 - 24 gio.
Bay mau tinh dau thit nghiém & cac néng d6 tinh dau
40%, 20% va 10%.

Tién hanh do va danh gia hoat tinh khang vi sinh
vat thong qua cac chi s6 duong kinh vong vo khuén,
IC;, va MIC.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Séc ky khi ghép khéi phd GCMS

Cac mau tinh dau (Mau 1 - 7) duoc phan tich
thanh phan dinh tinh bang may sac ky khi ghép khai
phé (GC/MS). Két qua thu duoc & bang 2.

Bang 2. Thong s6 héa ly ciia cAc miu tinh dau don va

hén hop tinh dau
Tén mau Chat chinh trong Tile %)
thanh phan
Maul |Citral 77
- Elemol 28,23
Mau 2
Hexadecanoic acid 19,82
Mau3 |Methyl anthranilate 78,45
My 4 Coumarin 33,55
Cinnamaldehyde 26,73
. B-Citral 10,23
Mau 5
Methyl anthranilate 46,08
Elemol 16,54
Mau 6 |Hexadecanoic acid 15,02
a-Citral 13,13
. Methyl anthranilate 26,54
Mau 7
a-Citral 11,52

Bang 2 cho thdy, cac tinh d4u don c6 thanh phan
chinh twong tng véi cic nghién ctu trudc day nhu
tinh dau sa chanh chu yéu chia citral [5], [15], tinh
dau qué chtra coumarin va cinnamaldehyde [16],
[17]. Cac mau hén hop thu duwoc (Mau 5 - 7) gan nhu
gitt duoc cac thanh phan héa hoc ban dau cta cac
don tinh dau. Bén canh d6, sau khi nghién ctru tat ca
cac thanh phéan cta hén hop nhéan thay khong c6 su
hinh thanh hop chét héa hoc moi. Piéu nay ching t0,
trong qua trinh tao hon hop tinh dau khong xay ra
cac phan tmg hoa hoc gitta cac tinh dau don [8].

3.2. Kha ning khang khudn

3.2.1. Tinh dau don

Cac tinh dau don duoc thit hoat tinh khang
khuén véi ching E. coliva S typhi & cac néong do 1a
40%, 20% va 10%. Ca 2 chiing nay déu thudc gram am
(Gr -). Két qua duong kinh vong khang khuén va chi
s6 IC5y, MIC duoc thé hién & bang 3 va 4.
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Bang 3. Puong kinh vong kh4ng khuén ciia cAc miu tinh dau

E. coli S. typhi
Tén mau . R (mm) . R (mm)
Ketqua =& 20% 10% Ketqua o T 20% | 10%
Mau 1 + 1 0,5 ] - - -
Mau 2 ] - ] ] - - -
Mau 3 ] - ] - - -
Mau 4 +H 19 7 1,5 +H 16 10,5 5,5

Hinh 1. Kha ning khang khuén ctia cac méu tinh dau (Mau 1 - 4) d6i v6i E. coliva S. typhi

Bang 4. Chi s8 ICs,, MIC ctia c4c tinh dau

Tén E. coli S. typhi

mau | MIC | IC,, | MIC | IC,,
Maul | - - - -
Mau2 | - - - -
Mau3 | - - - -
Mau4d | 2,5% | 1,25% | 5% | 2,5%

Bang 3 va 4 cho thdy, tinh dau qué c6 kha nang
khéang chiing vi khuan E. coliva S. typhi cao, du &
néng do thap 10%. O nong do 10% va 20%, tinh dau
qué c6 duong kinh khang khudn S. fyphi 1on hon.
Tuy nhién, & nong do 40% thi duong kinh khang
khuén cta E. colila 19 mm lén hon so v6i khuin S.
typhila 16 mm. Cac chi s6 ICs, va MIC doi voi khuin
S. typhi cao hon khuén E. coli Két qua nay phu hop
voi nghién cttu vé tinh dau sa chanh ctia Mohammad
va cs (2021) [18] hay Jitka va cs (2020) [19] va tinh
dau qué cta Zhang va cs (2016) [20]. T do, tuy
thuoc vao chiing khuan ma nguoi stt dung lua chon
cac nong do khac nhau nham tiét kiém tinh dau st

dung. Tinh dau sa chanh c6 thanh phan cha yéu la
citral, con tinh dau qué c6 chtta coumarin va
cinnamaldehyde. Theo nghién citu cia Gao C. va cs
(2011) [21], cac hoat chat nay c6 hoat tinh khang
khu4n v6i khudn gram am la nho e ché qua trinh
téng hop ATP va gay ra su giam viéc san xuat ATP
noi bao.

Tinh d4u sa chanh c6 kha nang khang vi khudn
E. colinhung yéu. O ndéng d6 20%, duong kinh vong
khang khudn cta tinh dau sa chanh 1a 0,5 mm, con &
nong do 40% 1a 1 mm. Poi voi khuin S, #fyphi thi tinh
dau sa chanh khong thé hién kha nang khang khuin
nay. Két qua nay phu hop voi nghién ctu cua
Ekpenyong va cs (2015) [22].

Tinh dau cam, nhai khong khang chiing khuin
nay. Két qua nay co su khac biét so véi cac nghién
cttu trude day, co thé do cac nguédn nguyeén lieu duoc
trong & cac diéu kién dia ly, khi hau, thé nhuong
khac nhau hodc do phuong phap chung cat [23],
[24].
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3.2.2 Tinh dau hén hop

V6i hon hop tinh dau mau 5, 6, 7, da tién hanh
khao sat kha nang khang khuén trén ching E. coliva

S. typhi & cac nong do 1a 40%, 20% va 10%, tuong tng
voi cac mau tinh dau don. Két qua thé hién & bang 5
va 6.

Bang 5. Puong kinh vong khang khu4n ciia cAc mau hén hop tinh dau

E. coli S. typhi
Mau . D (mm) . D (mm)
Ketqua = oo 20% 10% Ketaud ™0™ T oo% | 10%
Mau 5 +H 5 2 0,5 ++ 5 2 0,5
Mau 6 + 2 - + 2 - -
Mau 7 + 2 - + 2 - -

Bang 6. Chi s6 IC,, MIC ciia cac hén hop tinh

Hinh 2. Kha ning khing khuén ctia cac méu tinh ddu (Mau 5- 7) d6i voi E. coliva S. typhi

dau
Tén E. coli S. typhi
mau | MIC | IC50 |MIC|IC50
Mau 5| 10% 5% | 10% | 5%
Mau6| - - - -
Mau7| - - - -

Bang 5 cho thdy, mau 5 c6 kha nang khang
khuén t6t nhat va thé hién & ca 3 nong do 10%, 20%,
30%. Mau 6 va 7 ciing thé hién khang khudn nhung
yéu va chi thé hién & néng do cao 40% voi duong kinh
vong khang khuén 1a 2 mm. Céc chi s6 IC5,, MIC ctia
mau 5 cao, tot hon so véi tinh dau qué don 1é.

Két qua nghién cttu cho thdy, tinh dau cam, nhai
don 1é khong thé hién kha nang khang 2 khué4n nay.

Nhung khi tao hén hop voi tinh dau qué va sa chanh
o ty le thich hop thi ciing thé hién khang yéu. Diéu
nay cho thdy tiém nang 4p dung cac hén hop tinh
dau nham da dang mui huong, vira thé hién duoc
tinh khang khuén tot [25].

4. KET LUAN

Nghién cttu da két hop 4 tinh dau don sa chanh,
cam, nhai, qué dé phéi tron duoc 3 hon hop tinh dau
theo ty lé khac nhau dua trén nguyén tic ché tao
nudc hoa. Nghién ctu di khao sat kha nang khang
khuén ctia cac tinh dau don va hon hop tinh dau trén
cac chiing thuong gay bénh vé duong ruot 1a E. col,
S. typhi. Két qua thu duoc kha nang khang 2 ching
trén cta tinh dau qué va hon hop 5 (sa chanh: cam:
nhai: qué = 30 : 0: 60 : 10) 1a tot nhat. Déi véi chiung
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E. coli, chi s6 MIC va IC;, ctia tinh dau qué 14an luot 1a
2,5% va 1,25%; chung S. typhila 5% va 2,5%. Doi voi
hén hop 5, chi s6 MIC va ICs, véi ching E. coli lan
lwot 1a 10% va 5%; voi ching S. fyphrla 10% va 5%. T
két qua trén cho thdy tiém nang c6 thé st dung tinh
dau trong linh vurc b4o quan thuc pham.
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Summary

In recent years, essential oils are widely applied in many fields thanks to their antibacterial activity. In this
study, four essential oils were investigated, such as lemongrass, orange, jasmine, and cinnamon (for
samples 1, 2, 3, 4, respectively) to mix 3 types of mixtures at the ratio of volume (30 : 0 : 60 : 1) — sample 5,
30 :60:0:10) — sample 6 and (30 : 30 : 30 : 10) — sample 7. All single and mixed essential oils were
evaluated for their antibacterial activity. Escherichia coli (E. coli), Salmonella typhi (S. typhi) is capable of
causing a variety of intestinal disease syndromes. The results showed that the best MIC and IC,, indexes
were found in cinnamon essential oil (with £. cofi, MIC = 2.5%; ICy, = 1.25%; with S. typhi, MIC = 5%; IC, =
2.5%) and mixture 5 (for E£. coli, MIC = 10%; IC, = 5%; with S. typhi, MIC = 10%; IC, = 5%). The results on £
coli and S. typhi showed that the application of single essential oils and mixtures of essential oils in food

preservation should be a new approach.

Keywords: Single essential oil, mixture essential oil, antibacterial.
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