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Tom tat

Cay E tring (Ocimum africanum L. Lamiaceae) c6 tac dung diéu hoa mién dich, chéng
viém, chdng oxi héa va khang khuan. Nham xéac dinh cac hoat tinh sinh hoc cua E tring
Viét Nam, nghién ctru nay danh gia kha nang khang khuan va kha ning chéng oxi hoa
cua cay E tring duoc trong tai Ninh Thuan. Két qua cho thdy cao n-hexan, ethanol
(EtOH), cao ethyl acetat (EtOAc) ¢ kha ning khang khuan trén MRSA - Methicillin
resistant Staphylococcus aureus; véi chang vi khuan Pseudomonas aeruginosa chi cé
cao EtOH va EtOAc c6 kha ning khang khuan. Ca 3 loai cao déu khong c6 kha ning
khang cac chung vi khuan MSSA - Methicillin susceptible Staphylococcus aureus,
Escherichia coli va Streptococcus faecalis. Két qua phéan tich ham lugng phenolic tong
va kha niang bat giit géc ty do DPPH (2,2-diphenyl-1-picrylhydrazyl) cho thay cao
EtOAC c6 kha ning chdng oxi manh nhit va ham luong phenolic tong cao nhat. Két qua
nghién ciru cho thay cao chiét cay E trang thé hién hoat tinh sinh hoc khang khuan in
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1 Pat van dé

Cac chang vi khuan hién nay da duoc bao céo vé sy dé
khang cac khang sinh. Tac gia Nguyén Nam Théng
(2016) va Phan Nit Trang Dai (2016) d4 ¢6 nhiing khao
sat vé su dé khang khang sinh cua cac chung vi khuan
khac nhau. Két qua cho thay chung Escherichia coli
sinh ESBL (Extended-spectrum B-lactamase) co ti I¢
khéang thudc rét cao, Staphylococcus aureus khang véi
gan nhu tat ca cac loai khang sinh duoc khao sat [1,2].
Ngoai ra, trong cugc séng hién dai, con ngudi phai doi
mat voi 6 nhiém, ap luc cdng viéc, cac bénh viém
nhiém maoi dan dén céc bénh Ii, bién chang tiém an;
trong d6 cac gdc tu do 1a mot trong nhirng nguyén nhan
chu yéu tan cdng vao stc khoe con ngudi. Cac cong
dung tri bénh cta duogc liéu da duoc quan tam nghién
chru trong va ngoai nude, dac biét 14 kha nang khang
khuan, chdng oxi hda. Cay E trang (Ocimum africanum
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L. Lamiaceae) dugc st dung trong dan gian véi nhidu
cdng dung: hat c6 tinh méat, nhuén trang, 14 va toan cay
dung dé chira cam cim, chita ho,...0. Bén canh do,
nhiéu nghién ctu cho thiy cay E tring cd kha ning
khang khuan, chéng oxi hoa tot. Nam 2018, Manjula
Bomma va cong sy nghién ctru kha niang khang khuan
ctia cao chiét chloroform, methanol va tinh dau E tring
cho thiy kha ning wc ché sy phét trién Streptococcus
pyogenes va Escherichia coli 0. Ngoai ra, nam 2021,
Timotius va cong su da nghién ctru kha niang chong oxi
hoa tir cao chiét methanol cua 14 E bang phuong phap
DPPH (2,2-diphenyl-1-picrylhydrazyl) cho thay dich
chiét methanol c6 hoat tinh chéng oxi hoa véi gia tri
ICso 12 174,04 pug/mL 0. Hon nira, nam 2022, Sumitha
va cong su da khao sét két qua tong ham lugng phenolic
va kha niang chong oxi héa caa chi Ocimum trén 3 loai
Ocimum basilicum, Ocimum africanum va Ocimum
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basilicum var. purpurascens. E tring cho két qua ham
lwong phenolic tong (total phenolic content — TPC) la
(118,07 £ 0,73) mgGAE 0. Tuy nhién, hién nay tai Viét
Nam, viéc st dung cay E trang trong diéu tri van con
dua trén kinh nghiém. Nhiing nghién ctru trong nudc
vé hoat tinh sinh hoc ctia cac phan doan cao chiét tir cay
E trang van con han ché. Muc dich cua nghién ciu nay
nhim danh gia kha ning khang khuan, chong oxi hoa
ctia cac cao chiét phan doan (EtOH), cao n-hexan va
cao ethyl acetat (EtOAC) tir E tréng.

2 Vit liéu va phuong phap nghién cuu

2.1 Vat liéu

Cay E tréng tuoi duoc thu hai tai tinh Ninh Thuan, Viét
Nam. Mau tuoi sau khi hai ngoai ty nhién dugc loai bo
ré, rira sach, phoi 4m can t6i do 4m khong doi, xay
thanh bot duoc liéu. Cac cao phan doan duoc chiét xuat
theo so @6 Hinh 1.

Bét duoc liéu

Ngém lanh véi ethanol 96%
L 48 gio

Dich cén
|

Co giam ap
v

Cao con —1 Cao toan phan

Lic phan doan

Y

C6 giam ap Co giam dp
¥ ¥
Cao ethyl
Cao n-hexan Y
acetat

Hinh 1 So db chiét xuat cac phan doan cao chiét

2.2 Phuong phap nghién cuu

Thet hogt tinh khang khudn

Hoat tinh khang khuan cua cay duoc thir nghiém theo
phuong phéap khuéch tan giéng thach, dugc mé ta baoi
Balouiri Mounyr va cong sy (2016) 0. Dich thir nghiém
dugc pha trong cac dung méi twong tng voi dung moi
chiét (cao ethanol (EtOH) pha trong ethanol 96 %, cao
n-hexan trong n-hexan, cao ethyl acetat (EtOAC) trong
ethyl acetat).

Nam ching vi khuan: Staphylococcus aureus nhay
cam  methicillin - Methicillin  susceptible
Staphylococcus aureus (MSSA) (ATCC 43300),
Staphylococcus aureus dé khang methicillin —
Methicillin resistant Staphylococcus aureus (MRSA)
(ATCC 25923), Escherichia coli (E. coli) (ATCC
25922), Streptococcus faecalis (S. faecalis) (ATCC
29212), Pseudomonas aeruginosa (P. aeruginosa)
(ATCC 27853). Céc vi khuan duoc cdy hoat hoa trén
dia moi truong Tryptic Soy Agar (TSA) (Merck) o
37 °C trong 24 gid va dugc pha trong dung dich nudc
mubi sinh 1i 0,85 % b6 sung Tween 80 dén mat do
(1-2) x 108 CFU/mL. Vi khuan duogc trai trén mai
trrong Mueller—Hinton Agar (MHA) (Merck). Cao
chiét thar nghiém dugc pha thanh day nong d6 (200,
125, 75, 50 va 25) mg/mL trong dung moéi twong (ng.
Cho 40 pL dich cao chiét da pha vao 16 5 mm trong dia
thach, i & 37 °C trong 24 gid. Tién hanh tuong tu Vi
mau chieng am dung méi ethanol 96 %, n-hexan, ethyl
acetat va chirng duong 1a doxycyclin.
Pinh lrong phenolic tong
Dinh lugng phenolic tong cong theo phuong phép
Folin-Ciocalteu dugc m6 ta trong nghién catu cua
Ronald L.Prior (2005) [8]. Cho 1 mL mau (pha loing &
nong d6 0,4 mg/mL) véi it nhit 60 mL nudc vao binh
dinh mtrc, sau d6 thém 5 mL thudc tht; lc déu, thém
15 mL Na,COs; tron va thém nuéc dén 100 mL. U
trong béng téi 2 gio va do d6 hap thu & 760 nm (may
quang phé UV — Vis Shimazu UV1800, Japan). St
dung dudng chuan acid gallic 1am chuan tham chiéu 0.
Thi nghiém dugc thuc hién lap lai 3 lan. Céac gia tri
dugc tinh 1 trung binh cua 3 lan do.
Thir hogt tinh chéng oxi héa
Hoat tinh chéng oxi hoa dugc thir theo mé hinh DPPH
tham khao theo nghién ciru caa Mahdi-Pour (2012) 0.
Pha dung dich thtr thanh cac nong do thich hop, thém
0,5 mL dung dich dung dich DPPH nong d% 0,004 %,
dé trong bong téi 30 phut, do do hip thu & budc séng
517 nm (May quang phé UV-Vis Shimazu UV1800,
Japan). Str dung methanol tinh khiét 1am mau ching
am. Hoat tinh chdng oxi hoa dugc tinh theo cong thirc
sau:

RSA (%) = [(Asm — At) / Aam] % 100
Am: d6 hip thu caa chirng am
A d6 hap thu cia mau thir (hoic chimg duong)
RSA (%): hoat tinh don dep gbc tu do (radical-
scavenging activity)
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Tir RSA (%) va ndng d6 mau dung dudng hoi quy, tir
d6 tinh dugc 1Cso (Ndng d6 we ché duoc 50 % gdc tu do
DPPH), ICso cang nho hoat tinh chéng oxi hda cia mau
thu cang cao.

3 Két qua va ban luan

3.1 Két qua chiét cao phan doan

Két qua chiét cao phan doan dugc trinh bay trong Bang
1. Theo dé, khéi lugng cao EtOH trung binh qua 3 lan
chiét tr 1,5 kg duoc liéu khd, ngdm lanh véi ethanol
96 %, cd giam ap duoc (99,42 + 1,70) g, d6 am trung
binh cao (15,08 + 2,13) %. M&i lan chiét sir dung 50 %
khdi lwong cao toan phan dé lic phan b vai n — hexan
va EtOAc. Céc cao chiét dat d6 4m cua cao dic (< 20
%) thich hgp cho viéc bao quan vatién lgi cho viéc pha
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cac dung dich mau thir trong cac dung moi khac nhau
& céc thir nghiém.
Bang 1 Két qua thu cao chiét phan doan

MAau cao | Khéilwgng cao (g) | P& am cao (%)

Cao EtOH 99,42 +1,70 15,08 £ 2,13
Cao n-hexan 13,93 +1,32 3,58 +1,50
Cao EtOAC 6,89 £ 0,84 17,73 +1,88

3.2 Két qua tha hoat tinh khang khuan

Céc cao chiét pha & nong do 200 mg/mL duoc thu
nghiém trén céc chung vi khuin MSSA, MRSA,
P.aeruginosa, E. coli va S. faecalis. Két qua kha ning
khéng khuan cua cac cao chiét thé hién qua duong kinh
vong khang khuan dugc trinh bay trong Bang 2.

Bang 2 Két qua khang khuan cua céc cao chiét & ndng do 200 mg/mL

Puong kinh vong khang khuan (g - mm)
MSSA MRSA P. aeruginosa E. coli S. faecalis
Cao n-hexan - 11,0+05 - - -
Cao EtOH - 130+£1,0 11,0£05 - -
Cao EtOAC - 140+£1,0 11,0£0,5 - -
ZD;’r%’;}’rg'L'” 330+10| 280+10 200+10| 350+1,0 350+ 1,0
Ethanol - - - - -
n-hexan - - - - -
Ethyl acetat - - - - -

Ghi chu: duong Kinh cuza vung #c ché bao gom dwong kinh cua gieng (6mm); (-) cao khong uc ché sy tang

trieeng cua vi khudn.

Theo Bang 2, cac cao chiét ¢ kha ning khang khuén
yéu hon doxycyclin hodc khdng co. Cu thé, ca 3 cao n-
hexan, EtOH va EtOAc déu khang trén ching MRSA
v6i duong kinh vong khang khuan lan luot 12 (11,0 +
0,5) mm, (13,0 £ 1,0) mm va (14,0 £ 1,0) mm. Trén
chung P. aeruginosa, cao EtOH va cao EtOAc déu cd
duong kinh vong khang khuan 1a (11,0 + 0,5) mm,
nhung cao n-hexan khéng co.

Céc cao chiét trong nghién cau khong c6 vong khang
khuan trén chang vi khuan E. coli. Tuy nhién, nghién
ctru ctia Manjula Bomma va Tanmay Chowdhury cho
thdy dich chiét E tring c6 kha ning khang ching vi
khudn nay 0,10]. Biéu nay c6 thé giai thich do sy khac
nhau vé thd nhudng da anh huong ti thanh phan hoat
chit c6 kha niang khang E. coli cua E trang.
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Céc cao chiét déu khang trén MRSA nhung khong
khang dugc trén MSSA mac du MRSA la chung khang
methicillin. Diéu ndy cd thé gia thuyét vi trén vi khuan
MRSA c6 receptor dic hiéu gan véi chat khang khuan
(hoat chat c6 trong cao chiét E tring) nén chang nay bi
tac dong bai cao chiét. Ngoai ra, cac chung MRSA
chtra mot thanh phan gen 12 gen mecA. Gen nay chiu
trach nhiém ma héa protein gin penicillin goi la PBP-
2A (penicillin binding protein — 2A), khang sinh gin
yéu vao PBP-2A tao ra kha ning khang methicillin va
tat ca cac loai thudc beta-lactam hién tai. Céc chung
MSSA khodng chira gen mecA 0. Do d6, c6 thé dua
thém gia thuyét hoat chét cé trong cao chiét E trang gan
manh lén protein dugc ma héa bai gen mecA nay lam
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cho ching MRSA nhay cam véi cao chiét, ching
MSSA khbdng nhay cam.

Ham lwong phenolic
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Cao ethanol cao EtOAc

Hinh 2 Ham lugng phenolic trong mdi cao phan doan

Kha nang khang khuan cua c4c cao chiét tir E tring cho
thy tiém ning hoat tinh sinh hoc cua céy, dic biét kha
ning khang trén cac chung vi khuan MRSA, P.
aeruginosa. Hoat chat ¢ hoat tinh khang khuan trong
cao néu duoc phan lap, xac dinh cau tric s& giup dinh
huéng tim kiém nhitng ngudn khang sinh tir dugc liéu
dé thay thé nhitng khang sinh bi dé khang hién nay.

3.3 Dinh lugng phenolic tong

Ham lugng phenolic tong (Total phenolic content -
TPC) véi chét chuan 1a gallic acid trong day ndng do
(10-50) pg/mL c6 phuong trinh héi quy tuyén tinh
y =95,672x —2,0119, R? = 0,9959. Trén co s¢ duong
chuan nay, két qua ham lugng phenolic tong ting dan
theo thtr tu cao EtOH, n-hexan va cao EtOAc lan luot
la (42,73 + 1,20) pgGAE/mg, (29,20 + 0,70)
ugGAE/mg va (102,45 £ 1,50) ugGAE/mg, Hinh 2.
Tir két qua tinh toan ham luong phenolic tong, cé thé
thdy duoc cac phenolic trong cay tap trung & phan doan
EtOAc. Nhu vay, cac phenolic trong cay I cac hop chat
¢6 d6 phan cuc trung binh dén manh. Cac phenolic la
nhitng chat bat gitr tot cac gbc tu do nén ham luong
phenolic tong ciing dwoc sir dung dé danh gia kha ning
chdng oxi hda cua chat thir nghiém 0. Vi thé, phan doan
EtOAc duoc dy doan c6 kha ning chong oxi héa manh
hon céc phan doan cao con lai.

3.4 Két qua thir hoat tinh chdng oxi héa in vitro

Kha ning chdng oxi hoa ciing nhu hiéu qua trung hoa
gbc tu do cua cao chiét tir cay E trang duoc so sanh dua
VA0 gié tri ICso. Gid tri ICso cua cao chiét duoc tinh dya
vao phuong trinh hdi quy trong quan giira néng do cao
va hoat tinh bét giit goc ty do DPPH trinh bay trong
Bang 3.

Bang 3 Phuong trinh dudng chudn hiéu suét trung hoa goc tu do va ICso caa mau thir

Mau thir Phwong trinh dwong chuin ICso (g/mL)
Cao EtOH y = 0,0553x2 - 0,8428x + 42,429 R2=0,9991 138,45 +1,01
Cao n — hexan y =—0,0077x% + 9,472x — 26,247 R2=10,9998 427,98 £1,52
Cao EtOAc y =0,0137x% - 0,3479x + 16,048 R2=0,9891 32,88 £ 2,00
Vitamin C y =—0,0002x? + 0,0945x + 0,189 R2=0,9690 4,41 +1,23

Két qua cho thay kha ning chdng oxi héa cua cac cao
déu thap hon vitamin C (ICsp = (4,41 * 1,23) pg/mL).
Cao EtOAc (ICso = (32,88 + 2,00) pg/mL) cho két qua
chéng oxi hoa tét hon so véi cao EtOH (ICs = (138,45
+ 1,01) pg/mL) va n-hexan (ICso = (427,98 + 1,52)
ng/mL). Piéu nay cho thay nhiing hop chét c6 kha ning
chéng oxi hoa c6 do phan cuc manh dén trung binh.
Theo két qua nhan duoc, cao EtOAc ¢ kha ning trung
hoa gdc tw do DPPH kém hon vitamin C nhung manh
hon so vai nghién ciru cia Timotius va cong su (2021)
V6i gid tri 1Cso 14 174,04 pg/mL 0.

Ngoai ra, két qua thir nghiém hoat tinh chéng oxi hoa
ciing khing dinh lai du doan cao EtOAc c6 kha ning
chdng oxi h6a manh hon cac cao chiét trong thir nghiém

dinh luong phenolic tong. Nhu vay, c6 thé dua ra gia
thuyét vé mdi twong quan thuan gitta ham luwong
phenolic va hoat tinh chng oxi cua cac cao chiét. Két
qua thtr nghiém chizng minh cho gia thuyét nay thé hién
trong Bang 4. Theo d6, cao EtOAc dugc pha thanh day
ndng do (0,04-0,20) mg/mL, mdi ndng do cao durgc X4C
dinh ham luong phenolic va kha nang chéng oxi hoa.
Ham luong phenolic tang tir (5,0 £ 1,2) ugGAE/mg &
nong d6 0,04 mg/mL dén (52,2 + 1,3) ngGAE/mg ¢
nong d6 0,20 mg/mL. Twong ty, kha ning trung hoa
géc tu do DPPH trong cao chiét ciing ting tir (55,65 *+
1,47) % Ién (500,10 + 1,52) %.
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Bang 4 Ham lugng phenolic va kha ning trung hoa gbc tu
do DPPH theo day nong do (0,04-0,20) mg/mL cua cao

EtOAC tir E tring
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ching P. aeruginosa, duong kinh vong khang khuan
cua cao EtOH va EtOAc la 11 mm. Ngoai ra, ca 3 loai
cao chiét tir E tring déu co kha ning bat gitt goc tu do

Nong d cao | Ham lwgng |Khi niing trung hda  DPPH vsi ICs, lin luot 14 cao EtOAC ICs = (32,88 +
Et(/)AE phi‘o/"c goc t(}/" dROSiPPH 2,00) pg/mL, EtOH ICso = (138,45 + 1,01) pg/mL) va
(mg/mL) (1gGAE/mg) (% ) n-hexan ICsp = (427,98 £ 1,52) pg/mL. Lugng phenolic
0,20 522+13 500,10 £ 1,52 2 . A A _
0.10 270210 11504 + 125 tong trong cac cao lan luot 1a EtOAcC = (34,83 = 1,20)
0,08 11,0+ 1.1 86, 96 £ 2,36 ugGAE/mg, EtOH = (34,99 + 0,70) pg?AEﬂ/mg va P-
0.04 50+12 55, 65 + 1,47 nguon duoc liéu E trang Ninh Thuan co tlern_ nang ung
, dung trong phong va diéu tri bénh trén nguoi.
4 Két luan

Nghién ctru cho thiy cao chiét cay E tring thé hién hoat
tinh sinh hoc khang khuan in vitro va chdng oxi hoa bit
giir gbc ty do DPPH. Kha ning khang trén céc chung
vi khuan MRSA ciia cao chiét E tring voi duong kinh
vong khang khuan lan lugt cao n-hexan (11,0 + 0,5)
mm, EtOH (13 £ 1) mm, cao EtOAc (14 + 1) mm; trén

Loi cam on

Nghién ctru duoc tai tro bai Quy phat trién Khoa hoc
va Cong nghé — Pai hoc Nguyén Tat Thanh, ma dé tai
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Antibacterial and antioxidant activities of extracts of Ocimum africanum L. Lamiaceae

Phan Thi Thanh Thuy, Phan Minh Hoang, Nguyen Ngoc Hoai Thuong, Tran Huu Loc,
Ho Van Hoang, Ho To Minh Khai, Le Bao Oanh

Faculty of Pharmacy, Nguyen Tat Thanh University
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Abstract Ocimum africanum L. Lamiaceae (Family: Lamiaceae) exhibits pharmacological benefits such as
immunomodulatory, anti-inflammatory, antioxidant, and antibacterial effects. In order to determine the biological
activities of Vietnamese Ocimum africanum L. Lamiaceae, this study evaluated the antibacterial ability and
antioxidant capacity of Ocimum africanum L. Lamiaceae grown in Ninh Thuan province. The results showed that
n-hexane, ethanol (EtOH), and ethyl acetate (EtOAC) extracts had antibacterial activity against methicillin-resistant
Staphylococcus aureus (MRSA). However, these three extracts were ineffective in inhibiting the growth of
methicillin-susceptible Staphylococcus aureus (MSSA), Escherichia coli, and Streptococcus faecalis. Only EtOH
and EtOAc extracts had the effect on Pseudomonas aeruginosa. The analysis of total phenolic content and 2,2-
diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging ability showed that EtOAc extract had the strongest
antioxidant capacity and the highest total phenolic content. Overall, this study demonstrated the in vitro
antibacterial and antioxidant bioactivities, which could be a promising object for further researchs.

Keywords Ocimum africanum Lamiaceae, antibacterial, phenolic, DPPH, antioxidant.
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