Science & Technology Development, Vol 19, No.T5-2016

Khao sat hoat tinh khang oxy hoa va khang
vi khuén Enterobacter cloacae cua cac cao
chiét tir cay cé muc (Eclipta alba Hassk.)
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TOM TAT

Khdo  sat  kha khudn
Enterobacter cloacae va khang oxy hoa cua cao
methanol, hexane, chloroform va ethyl acetate
Cay ¢6 muec (thdn, ld va ré). Bé phan cia cdy c6

nang khang vi

miee dwoc ly trich bang dung méi methanol,
hexane, chloroform va ethyl acetate. Kha nang
khdng vi khudn Enterobacter cloacae ciia cdc cao
chiét tir cdy ¢ muc dwoc xdc dinh bang phirong
phap Kirby-Bauer va kha nang khang oxy héa
duge tién hanh bang phwong phdp trung hoa goc
tw do DPPH (2,2-diphenyl-1-picrylhydrazyl). Tat
ca 12 logi cao khdo sdt déu thé hién hoat tinh

khdng oxy hod va kha ndng trc ché s tang truong
cia vi khuén E. cloacae. T rong do, hoagt tinh
khdng khudn va khéng oxy hod cao ethyl acetate
ld cao nhdt trong tat cd cdc logi cao chiét khdo
sdt. Puong kinh vong vé khudn Ién nhat 1a 26,3
MM tai nong do cao ethyl acetate ld 32 pg/mL.
Cao ethyl acetate 1& co muc co kha nang khing
oxy hoa cao hon cac logi cao khao sat con lai voi
gid tri ECsq = 419,38 ug/mL nhung van thdp hon
khd ndng trung hoa goc tw do DPPH ciia vitamin
C (ECs = 22,08 ug/mL) khodng 18,99 lin.

Tir khéa: cé muee, Enterobacter cloacae, khang khudn, khdng oxy hod, thanh phan hod hoc

MO PAU

Enterobacter 1a nhom tac nhan gay bénh co
hoi quan trong & con ngudi, 1a nguyén nhan chinh
gay ra cac bénh nhiém tring nhu nhiém tring
duong tiét niéu, viém tuy xuong, viém tai mét, va
viém mang ndo & tré so sinh [1]. Enterobacter
cloacae la mot trong nhirng tac nhan gay cac bénh
nhiém trung phd bién ¢ bénh vién do c6 tinh
khang khang sinh cao va kho tiéu diét bang cac
phuong phap khir trung thong thuong [2], nén
viéc diéu tri cac bénh nhidm trang do loai vi
khuan nay gy ra gap kha nhiéu khé khian. Bén
canh do, cac van dé phét sinh goc tu do trong co
thé dang tro' thanh mdi quan tdm hang dau cua
cac nha khoa hoc. Géc tu do 13 nguyén nhan lam
té bao gia di va giy ra cac rdi loan trong co thé
dan dén cac bénh Iy nghiém trong khac nhu ung
thu, tim mach, bénh Alzheimer va bénh dai thao
duong [3].

Ngay nay, cang c¢6 nhidu mdi quan tam vé
cac chat khang oxy hoa c6 nguon gdc tir thuc vat
c6 tc dung ngan chan qué trinh oxy hoa khdng
mong muén trong co thé nhu cac hop chat
carotenoid, flavonoid, phenol, vitamin C, vitamin
E,... [4]. Viéc ting dung céc loai thao dugc thién
nhién dé diéu tri bénh dang duoc thé gidi quan
tdm vi do hitu hiéu va tinh an toan khi sir dung.

Cay co6 muc (Eclipta prostrata L., syn.
Eclipta alba L.) la cay thudc dugc s dung phd
bién trong Y hoc ¢ truyén Viét Nam va mot sé
nudc trén thé gigi. Co muc dugc nghién ciu 1a co
kha ning khang mot so lodi vi khuan nhu:
Edwardsiella tarda, Edwardsiella ictaluri,
Staphylococcus aureus va Aeromonas hydrophila
[5]. Co muc con dugc nghién ciu vé kha ning
lam giam glucose huyét va cai thién trong luong
chudt bi bénh dai thao dwong [6]. Ngoai ra, céc
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cao chiét benzene, hexane, ethyl acetate,
methanol va chloroform cua 14 c6 muc da duogc
nghién ciu vé kha niang gay chét au tring mudi
Aedes aegypti - thc nhan gay bénh sot rét [7].

Muc tiéu ctia nghién ctru nay 1a danh gia kha
ning khang vi khuin Enterobacter cloacae va
kha ning khang oxy hod cua cac cao gom
methanol, hexane, chloroform va ethyl acetate
diéu ché tir b phan ré than va l4 cua cay c6 muc.
VAT LIEU VA PHUONG PHAP
Vit liéu

Vit liéu thi nghiém la cay c6 muc (than, 1a va
ré) dugc thu hai tai xa Théi Hung, huyén Co Do,
thanh phd Can Tho. Cay c¢6 muc duoc dinh danh
theo hé thong phan loai Cay co Viét Nam [8].
Dong vi khuan Enterobacter cloacae duoc phan
lap tr rudt tdm s bénh va dinh danh bing
phuong phap xac dinh cac dic diém sinh hoa véi
bo kit API 20E két hop véi 2 phuong phap: Maldi
Tof Mass va giai trinh tu gen 16S rRNA [9].

Thiét bi dwoc st dung trong nghién ciu gdbm
may c6 quay chan khéng Heidolph (Puc), Metler
Toledo, can phan tich, may do quang phd, ta u, tu
céy v trang Laminar (Viét Nam), ndi khi tring.

Hoa chat st dung trong thi nghiém gém:
DPPH (2,2—diphenyl-1-picrylhydrazyl) (Wako,
Japan), vitamin C, methanol (Merck), dimethyl
sulfoside (Merck), sodium chloride (Merck),

yeast extract (Himeda, India), chloroform
(Merck), peptone (Merck).
Phuwong phap

Piéu ché cao chiét methanol

Céac bo phan ré, than va 14 cay co muc dugc
siy khd & 40 °C va xay thanh bot. Bot thd ré,
than, 14 co6 muc lan luot c6 trong luong 1a 480 g,
1680 g va 1000 g, dugc ngdm trong dung moi
methanol trong 48 gio. Sau d6, hdn hop duoc loc
va ¢ quay & ap suit thap thu duoc cao rg, than va
l4 dang sét lan Iuot 12 40 g, 85 g va 90 g. Cao
methanol ré, than va 14 co muyc duoc chiét phan

bd long — léng thu dugc céc cao chiét hexane,
chloroform va ethyl acetate [10].
Khao sat sy khang E. cloacae

Cao chiét c6 muc duge pha v 61 methanol dé
duoc cac n6ng d6 2, 4, 8, 16 va 32 pg/mL. Dich
vi khuan c6 ndng d6 10° CFU duoc trdi déu trén
mdi trudng thach LB. Pia thach dugc dé kho 15
phit trude khi dat khoanh gidy tam cao chiét co
muc. Kha ning khang khuan dugc xac dinh dya
trén sy xuat hién cua vong tron vé khuan xung
quanh khoanh gidy tim cao chiét. Kich thudc
vong vo khuan duoc ghi nhan bang thude do mm
[11-13].
Khao sat kha nang khang oxy hoa DPPH

Kha ning khang oxy hoa cua cdc cao thd
dugc ly trich tir cdy c6 muc duoc thuc hién theo
phap DPPH (2,2—diphenyl-1-
picrylhydrazyl) nhu sau: ndong d6 cudi clng cua
cac cao cay cé6 muc trong thi nghiém Ia 100; 200;
300; 400; 500; 600; 700 ug/mL. Luong cao chiét
duoc pha vao phan ung la 100 pL va DPPH 6.10
M 12 100 pL (mdi ndng d6 lap lai 3 1an). H3n hop
phan tmg duoc u trong 60 phdt va trong tbi, sau
d6 duoc do do hip thu quang phd & budc séng
517 nm. Kha nang khang oxy hda duoc tinh dya
vao gia tri ECsg. Gia tri ECs duoc tinh dua trén
phuong trinh tuyén tinh cua cao chiét [14, 15].

phuong

Thong ké phan tich sé liéu

Két qua dwoc phan tich théng ké bang phan
mém Minitab 16.0 va d6 thi duoc vé bang phan
mém Microsoft Excel.
KET QUA VA THAO LUAN )
Khao sat kha ning khang khuan cuaa cic cao
chiét c6 mue

Kha niang khang khuan cia cac cao chiét co
muc dugc thé hién qua dwong kinh vong vo
khuin xuit hién xung quanh khoanh gidy tim cao
chiét. Thi nghiém d6i chimg duoc tién hanh trén
khang sinh cefoperazone. Anh huong cua dung
moi methanol I&n sy phét trién cua vi khuan duoc
khao sat twong ty nhu thi nghiém voi cao chiét
(Hinh 1),
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Chii thich: Vong vé khudn khong dieoc tao ra khi tam methanol (A). Vong vé khudn tao boi cao than ethyl

acetate 6 nong dg 8 pg/mL (B). Vong vé khudn tao béi cefoperazone & nong dé 8 pglmL (C).

Két qua cho thdy, xung quanh khoanh gidy
tam cao chiét xuat hién vong tron vo khuan voi
kich thudc thay doi tly nong do cao chiét (Hinh
1). Bong thai, khdng c6 su xuét hién cua vong vo
khuan xung quanh khoanh gidy tam methanol.
Nhu vay, viéc sir dung dung mdi methanol khéng
anh huong dén két qua thi nghiém. Diéu nay c6
thé lién quan dén téc do bay hoi nhanh cua
methanol khién chat nay khong du thoi gian wc
ché vi khuan E. cloacae. Két qua vé kha ning
khéng khuan cua cac loai cao cdy co muc dugc
trinh bay ¢ Bang 1.

Két qua khang khuan cua céc loai cao cy co
muc dugc trinh bay & Bang 1 cho thiy, khi nong
d6 cao chiét tang dan thi dwong kinh vong vo
khuan cang ting. Tuy nhién, su thay ddi kich
thudc vong vo khuan khong déang ké. O hau hét
cac loai cao chiét, dwong kinh vong vo khuin
khéc biét khong y nghia thong ké (P<0,05). Diéu
nay cho thay rang khi ¢ nong do cao la 2 pg/mL
va khéng sinh cefoperazone 1a 8 ug/mL hiéu qua
khang vi khuan E. cloacae gan nhu dat dén muc
tdi da. Trong 12 cao chiét khao sat, cao ethyl
acetate |4 tao dwoc vong vo khuén I6n nhét & tat
ca cac nong do. Puong kinh vong v khuan Ion

nhat tai ndng do cao 14 32 pg/mL, dat kich thudc
26,3 mm.

Theo tiéu chuan danh gia hiéu qua khang
khuan cua céc khang sinh [16, 17], dya vao
duong kinh vong vo khuan va liéu luong khéng
sinh sir dung, hiéu qua khang khuin dugc danh
gid 6 4 mic: nhay cam (S), trung gian (1), khang
(R) va khdng nhay cam (NS). Déi véi vi khuan E.
cloacae tiéu chuan quy dinh cho khang sinh
cefoperazone khi s dung nong do 8 pg/mL
duong kinh vong vo khuan dat > 21 mm thi duoc
xac dinh & mic nhay cam. Két qua trinh bay ¢
Bang 1 cho thiy vi khuan E. cloacae con rat nhay
cam d6i vai khang sinh cefoperazone va tit ca
céc loai cao gdm methanol, hexane, chloroform
va ethyl acetate cua cac bo phan ré, than va la cay
c6 muc (duong kinh > 21 mm).

Khang sinh cefoperazone khang E. cloacae
manh nhat tai nong d6 8 pg/mL, duong kinh
vong vO khuin dat 26,5 mm. DS véi
cefoperazone, kha ning khang khuan dat t6i wu &
nong d6 8 pug/mL va khong khac biét khi ting
ndng d6 khang sinh. Nhu vay, kha niang khang E.
cloacae cua cao ethyl acetate 14 c6 myc tai nong
d6 32 pg/mL twong duong véi hoat tinh khang
khuin cua cefoperazone véi nong do 8 pg/mL.
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Bing 1. Kha ning khang Enterobacter cloacae cta cua cac cao chiét co muyc

Chii thich: Cac mau tir theo sau cdc gid tri trén ciing mét hang khdc nhau thi khéc biét ¢ ¥ nghia thong ké 6 mirc 5 %.

STT Cao chiét Puong kinh vong vo khuin (mm) & cic nong dd cao
chiét khac nhau (ng/mL)

2 4 8 16 32
1 Cao than methanol 21,8° 2280  235®  237*  255°
2 Cao than hexane 22,8° 233" 247 248" 26°
3 Cao than chloroform 21,2° 22,5 23° 23,5 23,3
4 Cao than ethyl acetate 23,2% 25,5% 26,2° 25,3% 25,2%
5 Cao r& methanol 24,82 25,52 25,7% 25° 24,32
6  Cao ré hexane 23,57 23,57 24,2° 24.7° 24.8°
7 Cao ré chloroform 18,3° 21%® 22,5 22,7 22,8
8  Cao ré ethyl acetate 22,2° 23,2 23,3 223" 252°
9  Cao la methanol 24,2° 24,3% 25% 23,8° 26°
10 Cao la hexane 22,32 22,7 24,72 23° 24,32
11  Cao la chloroform 24,5 24,7° 25,3% 25° 26°
12 Cao la ethyl acetate 25° 25,7% 25,7° 26,2° 26,3%
13 Cefoperazone 18,5° 19,7° 26,5° 25,8° 26,3°

Hoat tinh khang khuan cua 12 loai cao chiét tir ré, than va la co muc ¢ ndng d6 32 pg/mL dugc trinh
bay ¢ Hinh 2.
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Hinh 2. Puong kinh vong v6 khuan ¢ ndng d¢ 32 ug/mL cac loai cao chiét
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Két qua so sanh cho thdy, cac cao chiét tir la
¢6 hoat tinh khéng khuan tét hon so véi cao chiét
tir r& va than. Cao methanol 14 c6 muc da duogc
nghién ciru ¢6 hoat tinh khang nhiéu chung nim
gom Aspergillus niger, Penicillium citrinum,
Candida albicans, Aspergillus flavus ¢ nong do
cao chiét 250 pg/mL [18]. Riéng dbi véi cao
hexane 14 cho két qua khang khuan thap hon so
véi cao than va cao ré. Cao hexane coé muc (bao
gdm than va 14) da dwoc ching minh hoat tinh
khang khuan manh trén cac dong vi khuan S.
aureus, B. cereus, E. coli, S. typhi, K
pneumoniae, S. pyogenes va P. aeruginosa [19].
Déi véi dong vi khuan E. cloacae, cao hexane la
cho hoat tinh khang khuan yéu. Piéu nay cé thé
cho thay cac hop chat c6 kha niang tc ché E.
cloacae tir 14 co muc tap trung nhiéu & céc phan

doan chloroform va ethyl acetate. Pong thoi,
trong phan doan hexane, cac hop chat khang
khuan tap trung nhiéu & ré va than.
Khao sat kha nang khang oxy héa cua cao
chiét ciy c6 muc

Hoat dong trung hoa goc tu do DPPH dugc
danh gia dya trén lugng géc ty do DPPH con lai
sau khi da két hop vai chat khang oxy hoa. Ty 1é
giam cua mat dé quang do duoc & budc song 517
nm khi c¢6 va khdng cé chit khang oxy hoa dugc
xem nhu nhu hiéu suat khang oxy hoéa cua mau
thi nghiém. Trong thi nghiém nay, vitamin C
dugc sir dung nhu chit khang oxy hoa ddi chimng.
Hiéu suat khang oxy hoa cua vitamin C va cac
loai cao khao sét cua cdy co muc dugc trinh bay
trong Hinh 3.
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Hinh 3. Hiéu qua khang oxy héa cua vitamin C va cac cao cdy co muc
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Hiéu suat khang oxy hoa cia vitamin C ting
tuyén tinh véi ndng do vitamin C; hiéu qua trung
hoa gbc tu do DPPH cao nhat la 81,56 % & nong
d6 vitamin C 50 pg/mL. Phuong trinh tuyén tinh
cua vitamin C 1a; y = 2,087x + 3,909 (R? = 0,992
%) Véi gid tri ECsg 1a 22,08 pg/mL (Hinh 3D).

Hiéu suét trung hoa goc tu do DPPH cua céac
cao ré c6 muc tang tuyén tinh theo cac nong do
cao chiét khao sat. Nhin mot cach tong thé thi cao
ethyl acetate r& co muc c6 hiéu qua trung hda goc
tu do cao nhét so véi c4c loai cao con lai & tit ca
cac ndng do khao sat, cao ethyl acetate c6 kha
nang trung hoa khoang 63,15 %, trong khi d6 cao
methanol va cao chloroform c6 kha nang trung
hoa lan luot 12 59,17 % va 56,27 % lugng gbc ty
do DPPH & nong d6 cao khao sat 1a 700 pg/mL
(Hinh 3A).

Pdi vé6i than co muc thi cao methanol cho
hiéu suat trung hoa géc ty do cao nhét, hiéu suét
dat 74,59 % & ndng do cao chiét 700 pg/mL. Cao
hexane than c6 muc cho hiéu suit thap nhat chi
khoang 29,79 % & ndng d6 cao chiét 700 pg/mL
(Hinh 3B).

Kha nang khang oxy hoda cua |4 cdy co muc
duoc thé hién trong Hinh 3C. Hiéu suit trung hoa
géc tu do cua cao ethyl acetate 1 16n nhat (79,03
%), nguoc lai hiéu suit khdng oxy héa cua cao
hexane thip nhat (29,23 %) & nong do cao chiét
700 pg/mL. Trong céac loai cao 1a khao sét, hiéu
qua khéng oxy hoa giam dan theo thir tu 13 cao
ethyl acetate, cao chloroform, cao methanol va
cudi cung 1a cao hexane. Trong d6, cao methanol
la c6 muc da dugc nghién ciru cé kha nang loai
bo 82,51 % gdc tu do tai ndng do chat khang oxy
hoé tuong duong 100 pg/mL vitamin C [18].

Hiéu qua khang oxy hda dua trén su trung
hoa gc tw do DPPH cua cao duoc ly trich tir cac
bo phan cay co muc dugc so sanh dua trén hiéu
qua trung hoa 50 % gbc tu do, dugc goi la gié tri
ECso (Effective Concentration of 50 %). Gia tri
ECs cta céc loai cao duogc tinh dya vao phuong

trinh tuyén tinh cua ting cao chiét va trinh bay
trong Bang 2.

Bing 2. Gia tri ECs, (ug/mL) ctia cac loai cao chiét

cay c6 muc
Ch thich: (-) la khong xdc dinh do hiéu qua irc ché <50 %.
Gia tri ECgg (ug/mL)
Cao
chiét Methanol  Hexane Chloroform Ethyl
acetate
Than 443,63 - 604,49 510,33
Ré 564,83 - 580,65 465,65
La - - - 419,38

Hiéu qua loai bo 50 % géc tu do trinh bay
trong Bang 2 cho thiy, gia tri ECs, cang thap thi
hoat tinh khang oxy héa cac cao cua cay co muc
cang cao va nguoc lai. Nhu vay, cao ethyl acetate
l4 c6 muc c6 kha ning khang oxy héa manh nhat
(ECso = 419,38 pg/mL). Tuy nhién hiéu qua
khang oxy hoa cua cac loai cao van thap hon cua
vitamin C rat nhiéu 1an (ECso= 22,08 pg/mL).

Két qua phan tich thanh phan héa hoc cua
cdy co muc trong nhiéu nghién ctu trudc cho
thy, trong cay c6 muc chtra hop chit flavonoid
dugc biét dén 1a mot thanh phan cé hoat tinh
khéng khuan [20], khang oxy hoa manh [21]. B-
sitosterol dd dugc xac dinh 1a thanh phan chinh
trong cao chiét n-hexane va dichlomethane [22].
Eclalbasaponin | va eclalbasaponin Il la cac hoat
chat saponin terpenoid quan trong cua cdy co
muc [23]. Trong cac nghién ctru y duogc hién dai
cac hop chat thién nhién tir cac cay thubc bao
gom céc flavonoid, terpenoid va alkaloid tiép tuc
Ia ngudn cung cip cac hop chét 6 tiém ning cho
cac thir nghiém hoat tinh sinh hoc.

Cao ethyl acetate 14 co muc da duoc khao sat
thanh phan hoé hoc bao gém tannin, ankaloid va
flavonoid [23]. Nhu vay, hoat dong khéang khuén
va khang oxy ho cua céc cao ethyl acetate la co
muc c6 thé do tac dong cua flavonoid. Thanh
phan nay ton tai nhiéu trong cao chiét methanol,
sau khi tach phan doan thi hién dién trong cao
ethyl acetate va tao hoat tinh khang khuan, khang
oxy hoa manh.
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KET LUAN

T4t ca céc loai cao chiét tur ré, than va 14 co
muc vai 4 loai dung méi: methanol, hexane,
chloroform va ethyl acetate déu cho hoat tinh
khéng dong vi khuan Enterobacter cloacae. Kha
ning khang E. cloacae cua cao ethyl acetate la
cao hon céc cao con lai o tat ca cac nong do khao
sat. Hoat tinh khang khuén cua cao ethyl acetate
& nong d6 32 pg/mL twong duong hoat tinh cua
khéng sinh cefoperazone ¢ nong do 8 pug/mL.

Céc cao chiét co muc déu cd kha ning trung
hoa goc tw do DPPH. Trong d6, cao ethyl acetate
l4 c6 muc ¢ kha niang khang oxy héa manh nhat
(ECso = 419,38 pg/mL) va thap hon vitamin C
((ECso= 22,08 pg/mL) khoang 18,99 lan.

Két qua nghién ciu tao co sé khoa hoc cho
khoa hoc duoc liéu co ban va nhim gép phan
dinh hudng cho nhiing nghién ciru tiép theo vé
thanh phan va hoat tinh sinh hoc cia cay co muc.

Antioxidant and antimicrobial activities
against Enterobacter cloacae of extracts

of Eclipta alba Hassk.

e Dai Thi Xuan Trang
e Vo Thi Tu Anh
Can Tho University

ABTRACTS

This study was subjected to investigate
antimicrobial and antioxidant properties of
Eclipta alba extracts (methanol, hexane,

chloroform and ethyl acetate extracts). The
antioxidant property of the extract was assessed
by 2,2- diphenyl-1-picrylhydrazyl (DPPH) free
radical scavenging method. Kirby-Bauer method
was used to determine the antibacterial activity
against Enterobacter cloacae of the extracts. The
extracts of Eclipta alba were tested against E.
cloacae. The highest antibacterial potentiality
was exhibited by the ethyl acetate extract of E.

alba leaves, means of zones of bacterial growth
inhibition are 26.3 mm at a concentration of 32
pg/mL. DPPH free radical scavenging effect of
the extracts was compared with standard
antioxidant vitamin C. The highest antioxidant
activity was exhibited by the ethyl acetate extract
of E. alba leaves. The result also showed that
the DPPH scavenging activity of ethyl
acetate extract from leaves of E. alba was high
(ECso = 419.38 ug/mL). However, this result was
18.99 times lower than that of vitamin C (ECsq =
22.08 pg/mL).

Key words: antibacterial, antioxidant, Eclipta alba, Enterobacter cloacae, phytochemical
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