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TOm tat

Nghién ciru nay xac dinh thanh phan héa hoc chinh, ndng do tc ché téi thiéu vi khuan
phan lap (Minimum Inhibitory Concentration - MIC), nong d6 diét khuan téi thiéu
(Minimum Bactericidal Concentration - MBC), va néng d6 diét nim téi thiéu
(Minimum Fungicidal Concentration - MFC) ciia tinh dau 4 loai trong chi Ocimum, ho
Hoa M6i (Lamiaceae): é trang (Etr), hiing qué (HQ), huong nhu tring (HNTr) va huong
nhu tia (HNT). Thanh phan héa hoc chinh cua tinh dau dugc xac dinh bang phuong
phap sic ki khi ghép khdi phd (GC-MS) bai Vién Cong nghé Hoa hoc; gia tri MIC,
MBC, MFC dugc xac dinh bing phuong phap vi pha lodng trén méi trudng long. Két
qua nghién ciru da xac dinh dwoc thanh phan héa hoc chinh cua 4 mau tinh dau khao
sat: citral (28,69 %) cua Etr, estragole (79,18 %) cua HQ, eugenol (23,49 %) caia HNT
va camphor (25,67 %) cua HNTr. Tinh dau Etr va HNT c6 tac dung wc ché tét nhat dbi
v6i vi khudn Gram duong Staphylococcus aureus nhay methicillin (Methicillin-
resistant Staphylococcus aureus - MSSA), Staphylococcus aureus khang methicillin
(Methicillin-Resistant Staphylococcus aureus - MRSA) ¢6 MIC 12 2,5 pL/mL, tinh dau
Etr tac dung wc ché tot nhat dbi véi vi khuan Gram am E.coli va P.aeruginosa, ca hai
chang nam C.albicans va C.tropicalis vi MIC lan luot 12 5 uL/mL va 0,625 pL/mL.
Ddng thoi, tinh diu HQ ¢4 tinh diét khuidn (MBC ~ MIC) tét ddi véi C. albicans cd  tinh dau, chit khang
MFC la 5 uL/mL, tinh du Etr c6 tinh diét khuan tét 1én E.coli va P.aeruginosa voi  nim, thanh phan hoa
MBC la 5 pL/mL. hoc

® 2021 Journal of Science and Technology - NTTU

Nhan 02.03.2021
Puoc duyst 14.05.2021
Congbd  15.07.2021

Tur khoa
Ocimum,
chat khang khuan,

1 it van dé

Viét Nam véi diéu kién khi hau nhiét déi rat thuan loi
cho sy sinh truong cua da dang céc loai thuc vat cé
chira tinh dau, trong d6 c6 chi Ocimum thudc ho
Lamiaceae [1]. Tinh dau duoc biét dén tir 1au 1a hwong
liéu str dung trong céc linh vyc thuc pham va mi pham.
Ngay nay, hién tugng khang khang sinh ngay cang tro
nén phd bién, khang sinh khong con 1a liéu thudc van
nang nhu khi méi tim thay. Nhiéu huéng nghién cau
khac nhau d3 dugc thuc hién dé giam thiéu sir dung
khang sinh, trong d6 sir dung tinh dau 1a mét phuong

phép tuy khéng méi nhung da dem lai nhiéu két qua
kha quan [2]. Kha ning khang khuin caa mét s tinh
dau phy thuoc vao nhiéu yéu té nhu thanh phan, nong
do, thoi gian tiép xdc vai tinh dau va chiang vi sinh vat.
Su tang trudng cua vi sinh vat khang hoiac da khang
khéng sinh c6 thé bi tc ché bai mot sb loai tinh dau.
Trén thé gisi, da c6 nhitng bao c4o vé kha ning khang
vi vat ciia mot s6 tinh dau thugce chi Ocimum [3], [4].
Tuy nhién, tai Viét Nam tinh dau cua cac loai trong chi
nay chua duoc quan tam nghién ctu diy du. Do do,
nghién ctu nay dugc thuc hién nhim muc tiéu 1am
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phong pht thém tinh tng dung cua tinh dau trong bao
quan thuc phim hoic trong v té.

2 Pbi tuong va phuwong phap nghién ciru

2.1 Béi tugng nghién ciu
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Vit liéu nghién ciu 1a mau thuc vat tuoi duoc dinh
danh so bo hinh thai, dic diém vi phau boi bo mén
Thuc vat duoc, khoa Dugc, Pai hoc Nguyén T4t Thanh,
bo phan dung toan than cay trir ré cua cac loai dugc
trinh bay ¢ Bang 1.

Bang 1 Cac loai trong chi Ocimum dugc su dung trong nghién cuu

Tén Viét Nam

Tén khoa hoc

Noi thu mau

E trang (Etr)

O. basilicum var.pilosum (Willd.) Benth.

Puong sb 3, thén Tan Sinh

Pong, xa Cam Thanh Bic,

huyén Cam Lam, tinh

Hang qué (HQ) O. basilicum L.
Huong nhu trang (HNTr) | O. gratissimum L.
Huong nhu tia (HNT) O. tenuiflorum L.

Khanh Hoa

2.2 Phuong phap nghién ctu
2.2.1 Chiét tinh dau cac mau duoc liéu nghién cau
Dugc ligu dugc rira sach d loai b bui bam dinh, sau d6
dugc cit nho cho vao binh cau dung tich 1 000 mL, thém
nudce cat vira du ngap duoc licu, sau d6 duoc lap rap vao
hé théng chung cat tinh dau Clevenger. Sau khoang 3
gio chung cat, nhiét o chung cat bang nhiét d sbi cua
nudc, tat bép dé nguoi, do tinh dau nhe hon nudc nam &
phia trén nén xa van dé nudc chay ra trudc, sau dé s& thu
duogc tinh dau. Dung mubi Na,SO, dé 1am khan phan
nudéc con 1an trong tinh dau dé thu dwoc tinh dau nguyén
chat. Tinh dau duoc bao quan trong ti lanh & 4 °C.
- Hiéu suit chiét tinh dau duoc tinh theo cong thuc sau:
) . ... Khoilwong tinh dau
%Hiéu suat chiét = — = x 100
Khéi lwong mau
trong d6: khéi luong tinh dau 1a khdi lwong chat chiét
xuét duogc (g), khdi luong mau 1a khéi lugng dugc lidu
dem chiét (g).
Thanh phan héa hoc chinh cua tinh dau dugc phan tich
bang GC-MS tai Vién Cong nghé Hoa hoc.
2.2.2 Sang loc hogt tinh khang vi sinh vt cua tinh dau
Hoat tinh khang vi sinh vat cua tinh dau dugc danh gia
dwra trén ndng do tc ché téi thiéu (MIC) va ndng do diét
khuan, diét nam tdi thicu MBC, MFC.
Thir nghiém MIC duoc tién hanh theo phuong phép vi
pha lodng trong moi truong long, dugc thuc hién trén
khay nhwa 96 giéng, theo huéng dan caa CLSI MO7-
A9 dbi vai hoat tinh khang khuan [5] va CLSI M27-A2
dbi véi hoat tinh khang nam [6], mdi thir nghiém duoc
lap lai it nhat 3 1an. Doc két qua bang chat chi thi mau
resazurin 0,015 %; Giéng chiing khong cé tinh dau, vi
khuan ting truéng sé lam thay d6i mau chi thi resazurin
sang mau hong hoac khéng mau, day ching chi c6 tinh
dau, khéng c6 vi khuan van giir nguyén mau xanh
duong cua chi thi hoac mau tim, gia tri MIC duoc xac
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dinh 1a giéng cudi cung trong ddy c6 nong do tinh dau
thap nhat Gc ché sy ting truong cua vi khuan. Moi
truong ther nghiém 12 MHB bé sung 0,05 % Tween 80
dbi voi vi khuan, MHB bé sung 2 % glucose va 0,05 %
Tween 80 d6i v6i vi ndm; vi khuan thir nghiém:
Escherichia coli ATCC 25922, Pseudomonas
aeruginosa ATCC 27853, Staphylococcus aureus
ATCC 29213 (MSSA) va Staphylococcus aureus
ATCC 33591 (MRSA); vi nim thir nghiém: Candida
albicans ATCC 10231 va chung lam sang Candida
tropicalis. Chét thir nghiém: tinh dau c4c mau duoc pha
lo&ing thanh 1 day nong do giam ¥, ddi vai vi khuan la
40 pL/mL — 0,625 pL/mL, ddi véi vi ndm 1a 20 pL/mL
—0,3125 pL/mL.

Thir nghiém MBC, MFC duoc tién hanh bang phuong
phép trai dia & cac nong do MIC, 2 MIC, 4MIC. Mbi
truong thir nghiém 1a TSA déi véi vi khuin, SDA ddi
vai vi nam. Két qua MBC, MFC 1a dia khong c6 vi
khuan, vi nAm moc.

3 Két qua va thao luan

3.1 Chiét tinh dau cac mau duoc liéu

Tinh dau cac duoc liéu khao sat duoc chiét bang
phuong phap chung cét 16i cudn hoi nudc, két qua tinh
hiéu suét tinh dau duoc trinh bay ¢ Bang 2. Hiéu suit
chiét tinh dau thap nhat 1 é tring 0,022 %, cao nhit la
hing qué 0,127 %.

Bang 2 Hiéu suat chiét tinh dau cac mau khao séat

Miiu Khéj lwong | Khdi lrgng | Higu suit
mau (g) tinh dau (g) (%)
Etr 134,5 0,03 0,022
HQ 110,1 0,14 0,127
HNT 111,1 0,08 0,072
HNTr 116,8 0,05 0,043
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3.2 Thanh phan héa hoc cua tinh dau khao sat

Tinh dau cac mau dugc lidu khao sat dwoc gri phan tich
thanh phan héa hoc tai Vién Cong nghé Hoa hoc. Két
qua cho thay thanh phan chinh cua tinh dau Etr 13 ciitral
(28,69 %), 2,6-Octadienal, 3,7-dimethyl (19,44 %) va
caryophyllen (9,96 %); cua tinh dau HQ Ia estragole
(79,18 %), trans-.alpha.-Bergamotene (4,34 %), beta.-
Ocimene (3,1 %); cua tinh dau huong nhu trang la
camphor (25,67 %); cua tinh dau huong nhu tia 1a
eugenol (23,49 %), cyclohexane (22,43 %),
caryophyllene (15,23 %), germacrene D (15,73 %). Két

3.3 Kha ning trc ché vi sinh vat caa tinh dau khao sat
3.3.1. Kha nang wc ché vi khuan (MIC)

qua trén twong dong véi nghién ctu cua Rao va cong
su, 2011 [7]. Trong nghién ciru caa Rao va cong su, 14
mau thudc 4 loai trong chi Ocimum duoc thu thap va
dugc danh gia thanh phan hda hoc va hoat tinh sinh hoc
cua tinh dau tir cac loai nay. Két qua cho thay trong 10
mau hung qué thu duoc, ¢6 1 mau T9 thanh phan héa
hoc chinh 1a methyl chavicol (87 %); 2 mau huong nhu
tring c6 thanh phan héa hoc chinh la eugenol (62,1 %),
camphor (18,4 %); 1 mau huong nhu tia c6 thanh phan
hoéa hoc chinh 1a methyl eugenol (72,5 %).

Bang 3 Bang nhwa 96 giéng trong thir nghiém xac dinh MIC tinh dau hdng qué, huong nhu tia

Hiing qué Huwong nhu tia
Ngsng do tinh b Ching b Chimg
dau (uL/mL) | E.coli . MSSA | MRSA | (khdng | E.coli . MSSA | MRSA | (khéng
aeruginosa aeruginosa
vk) vk)
40 - - - - - - - - - -
20 - - - - - - - - - -
10 - - + + - - - - - -
5 + + + + - - + - - -
25 + + + + - + + - - -
1,25 + + + + - + + + + -
0,625 + + + + - + + + + -
Chung khong
. \ + + + + - + + + + -
tinh dau)
Bang 4 Kha ning trc ché vi khuan cua tinh dau khao sét
. N MIC (uL/mL)
Tinh dau E.coli P.aeruginosa MSSA MRSA
HQ 10 10 20 20
HNT 5 10 2,5 2,5
HNTr 5 20 20 20
Etr 5 5 2,5 2,5
Bang 5 Bang nhwa 96 giéng trong thir nghiém xac dinh MIC tinh ddu huong nhu tréng, é tring
Hwong nhu trz“'mg E trfmg
Nong dd Ching Chiing
(ML/mL) |[E.coli| P.aeruginosa [MSSA|MRSA| (khéng |E.coli| P.aeruginosa |MSSA|MRSA| (khong
vk) vk)
40 - - - - - - - - -
20 - - - - - - - - - -
10 - + + + - - - - - -
5 - + + + - - - - - -
25 + + + + - + + - - -
1,25 + + + + - + + + + -
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0,625 + + + + - + + + + -

Chtng

(khong | + + + + - + + + + -
tinh dau)

(+): vi khudn tang truong; (-): vi khudn by i ché tang truong

Qua Bang 3, Bang 4, Bang 5 va Hinh 1 cho thiy trong
s6 cac loai duoc khao sét trong chi Ocimum thi tinh dau
é trang va huong nhu tia ¢6 tac dung tdt nhat trén vi
khuin Gram duong MSSA, MRSA véi MIC la 2,5
pL/mL, tinh dau é tring tac dung tét nhét trén vi khuan
Gram am E.coli va P.aeruginosa véi MIC 1a 5 pL/mL.
Stefan va cong sy, 2013 [8] da nghién cuu tac dung
khang khuan cua tinh dau 3 loai trong chi Ocimum, két
qua cho thay tinh dau caa Ocimum basilicum L. var.
Genovese c6 tac dung tot trén E. coli va S. aureus.
3.3.2. Kha ning tic ché vi nim (MIC)

Bang 6 Kha nang tic ché vi nim (MIC) ciia tinh dau khao sat

. N MIC (uL/mL)
Tinh dau C. albicans C. tropicalis
HQ 5 2,5
HNT 1,25 1,25
HNTr 1,25 0,625
Etr 0,625 0,625

T Bang 6, Bang 7 va Hinh 2, cho thay trong s cac
loai ctia chi Ocimum thudc pham vi nghién cuu thi tinh
dau é tring co tac dung tbt nhat trén ca hai chung nam

C.albicans va C.tropicalis voi gid tri MIC la 0,625
pL/mL. Két qua cua nghién cau nay phu hop Vi
nghién ctru ciia Nguyén DPinh Nga va cong su [9]. Tom
lai, 4 loai tinh dau khao sat trong chi Ocimum cua dé
tai cho kha ning wc ché vi ndm tdt hon vi khuén.

Hinh 2 Bang nhua 96 giéng trong thir nghiém xac dinh
MIC tinh dau. A: Hlng qué, B: Huong nhu tia,
C: Huong nhu tring, D: E tring
1: Chang (khdng vi nam), 2: Candida albicans, 3: Candida
tropicalis, *:chizng khong tinh dau

Bang 7 Bang nhua 96 giéng trong thir nghiém xac dinh MIC céc tinh dau khao sat

Hiing qué Huwong nhu tia Huwong nhu tring E tring
Nong do Ching Ching Chimg Ching
(UL/mL) (khéng | C.a | Ct | (khéng | Ca | Ct | (khdng| Ca | Cit | (khong | C.a | Cit
vi nAm) vi nAm) vi nim) vi nAm)
20 - - - - - - - - - - - -
10 - - - - - - - - - - - -
5 - - - - - - - - - - - -
2,5 - + - - - - - - - - - -
1,25 - + + - - - - - - - - -
0,625 - + + - + + - + - - - -
0,3125 - + + - + + - + + - + +
Ching (l§h6ng tinh ) N + i + + ) + + ) + +
dau)

(+): vi khuan tang truong; (-): vi khuan bi tc ché tang truéng.
C.a: Candida albicans, C.t: Candida tropicalis

3.4 Kha nang diét vi sinh vat cua tinh dau khao sét
Thir nghiém tim ndng do diét vi sinh vat duoc tién hanh
bang phuong phép trai dia & cac ndng d6 MIC, 2 MIC,
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4 MIC. Két qua MBC, MFC la dia khong c6 vi khudn
hoic vi nAm moc.
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3.4.1 Kha ning diét vi khuén

Két qua kha nang diét vi khuin duoc trinh bay trong
Bang 8 cho thay mét s6 tinh dau cd tac dung diét khuan
(MBC =~ MIC), dién hinh 1a tinh dau hing qué trén P.
aeruginsosa, MSSA véi MBC lan luot 14 10 pL/mL, 20
uL/mL, tinh dau huong nhu tia trén P. aeruginosa voi
MBC la 10 pL/mL, tinh dau hwong nhu trang trén P.
aeruginosa v 6i MBC la 20 pL/mL,

tinh dau é trang trén E.coli va P.aeruginosa véi MBC
la 5 pL/mL. Ngoai ra, mot s tinh dau chi c6 tinh chat
kim khuan (MBC > 4MIC), dién hinh nhu tinh dau
huong nhu tia va tinh dau huong nhu tring trén E.coli
Vv6i gid tri MBC > 20 pL/mL, tinh dau é trang trén
MRSA véi gia tri MBC > 10 pL/mL.

Bang 8 Kha ning diét vi khuan cua tinh dau khao sat

. N MBC (pL/mL)
Tinh dau E.coli | P.aeruginosa | MSSA | MRSA
HQ 20 10 20 40
HNT >20 10 10 10
HNTr > 20 20 40 40
Etr 5 5 5 > 10

3.4.2 Kha nang diét vi nim

Két qua kha nang diét vi nam duoc trinh bay trong Bang
9 cho thay hau hét cac tinh dau khao sat déu c6 tac dung
kim vi nim C.albicans va C. tropicalis (MFC > 4MIC),
ngoai trir tinh dau hing qué c6 tac dung diét vi ndm (MFC
~MIC) trén C.albicans voi MFC la 5 pL/mL.

Bang 9 Kha ning diét vi nim cua tinh dau khao sét

| Etr | >25 | 25 |

4 Ket luan va de xuat

Nghién ctu da khao sat duoc kha nang wc ché vi sinh
vat ciia 4 mau tinh dau, trong d6 tinh dau é trang va
huong nhu tia ¢6 tac dung tc ché tét nhat trén vi khuan
Gram duong MSSA, MRSA véi MIC la 2,5 pL/mL,
tinh dau é tring c6 tac dung tc ché tét nhat trén vi
khuan Gram am E.coli va P.aeruginosa, ca hai

chung ndm C.albicans va C.tropicalis véi MIC lan luot
a5 pL/mL va 0,625 pL/mL. Ngoai ra, cing da khao
sat duoc kha nang diét vi sinh vat caa 4 mau tinh dau,
trong d6 mot so tinh dau co tinh diét khuan (MBC =
MIC) 14 tinh dau hdng qué dbi voi vi khuan P.
aeruginsosa, MSSA cho gia tri MBC lan luot 1a 10
pL/mL, 20 pL/mL, tinh dau hwong nhu tia trén P.
aeruginosa véi MBC 1a 10 pL/mL, tinh dau huong nhu
tring trén P. aeruginosa véi MBC 1a 20 pL/mL, tinh
dau é trang trén E.coli va P.aeruginosa véi MBC 1a 5
pL/mL; tinh dau hing qué trén C. albicans véi MFC I
5 puL/mL. Véi két qua dat dugc nhu trén, mot sé dinh
hudng nghién ciu tiép theo duge dé xuét 1a phdi hop
tinh dau trong chi Ocimum dé giam thé tich sir dung va
tao mui hwong dé chiu, thich hop cho ngudi st dung va
tang kha nang khang vi sinh vat, thir nghiém tim dang
bao ché thich hop cho muc dich sir dung khéc nhau
(phun xit, xéng hoi) va tién hanh trén thuc té ché pham
diét vi sinh vat.

Tinh diu C aIbic'\::sC (uur(r:“_t)ro icalis
o — : g Léi cim on Nghién ciru duoc tai tro boi Quy Phét trién
ONT St NG Khoa hoc va Cong nghé - Pai hoc Nguy&n Tat Thanh,
HNTT >5 >25 dé tai ma s6 2020.01.072 /HB-NCKH
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Screening for antimicrobial activity of essential oils of Ocimum, Lamiaceae

Nguyen Thanh To Nhi*, Le Thi Thu Trang, Tran Thi Hoang Ngoc, Tran Thuy Tien, Vo Phat Thinh
Pharmacy Faculty — Nguyen Tat Thanh University
“nttnhi@ntt.edu.vn

Abstract In order to screen the antimicrobial activity of essential oils of the genus Ocimum, microdilution on
liquid medium was performed to determine the minimum inhibitory concentration of bacteria and fungi (MIC, the
minimum bactericidal concentration (MBC), and the minimum fungicidal concentration (MFC) of the essential oils
of 4 species of lemon basil, basil, clove basil and holy basil. Besides, the main chemical composition of essential
oils was determined via gas chromatography-mass spectrometry GC-MS at the Institute of Chemical Technology.
The results of the study identified the main chemical compositions of 4 essential oil samples: citral (28.69 %) of
lemon basil, estragole (79.18 %) of basil, eugenol (23.49 %) of holy basil and camphor (25.67 %) of clove basil.
The essential oils of lemon basil and holy basil have the best inhibitory effect on methicillin-sensitive
Staphylococcus aureus (MSSA) and methicillin-resistant Staphylococcus aureus (MRSA) with MICs of 2.5
puL/mL, and lemon basil essential oil had the best inhibitory effect on Gram-negative bacteria E.coli and
P.aeruginosa, both C.albicans and C.tropicalis strains with MICs of 5 pL/mL and 0.625 pL/mL, respectively. At
the same time, basil essential oil has good bactericidal properties (MBC = MIC) on C. albicans with MFC of 5
puL/mL, while lemon basil essential oil has good bactericidal properties on E.coli and P. aeruginosa with MBC of
5 uL/mL

Keywords Ocimum, antibacterial, antifungal, essential oil, chemical composition
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