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ABSTRACT

The purpose of this research is to study antimicrobial and antioxidant
activities of Streptocaulon juventas (Merr.). Antimicrobial and antioxidant
activities of vine and leaf methanol extracts of S. juventas were tested
using the Kirby-Bauer and DPPH methods, respectively. The results
proved that the methanol extract of S. juventas had high efficiency in
antimicrobial activity with the MIC value atl6 pug/ml on two bacterial
strains Escherichia coli and Staphylococcus aureus and higher
antimicrobial rate than that of the antibiotic ampicillin (MIC = 64 ug/ml)
and amoxicillin (MIC g co = 64 ug/ml and MIC s gureus = 16 ug/ml). The
results also showed that the DPPH scavenging activity of S. juventas was
high (IC50 = 349.35 ug/ml). However, the antioxidant ability was 15.5
times lower than that of vitamin C (IC50 = 22.55 ug/ml).

TOM TAT

Kha nang khang khudn va khang oxy héa ciia cao methanol cdy Ha Thii O
trang (than va la) da dwoc khao sat. Bo phan cua cdy Ha Thu O duoc ly
trich bang dung méi methanol. Kha ning khang vi khudn Escherichia coli
va Staphylococcus aureus dwoc xdc dinh bang phirong phap Kirby-Bauer
(Bauer et al., 1959, Bauer et al., 1966, Hudzicki, 2014) va kha nang khang
oxy héa dwoc tién hanh bang phirong phdp sir dung DPPH (2,2- -diphenyl-1
picrylhydrazyl). Két qud chimg minh hiéu qua khang khudn ciia cao
methanol cdy Ha Thii O rt cao ¢ gid tri MIC =16 ug/ml doi véi 2 dong vi
khudn Escherichia coli va Staphylococcus aureus. Cao chiét methanol cdy
Ha Thii O ¢6 kha néing khéng vi khudn Escherichia coli va Staphylococcus
aureus cao hon thudc khang sinh chudn ampicillin (MIC = 64 ug/ml) va
amoxicillin (MICE. coi = 64 pg/miva MICs. qureus = 16 ug/ml). Hiéu qua loai
b6 goc tw do hydro & DPPH cia cao Ha Thii O (ICsg = 349,35 ug/ml) thip
hon so véi vitamin C 15,5 lan (ICso= 22,55 ug/ml).

1 GIOI THIEU

Hién nay, nhiém khuan duong tiéu hoa tro nén

gy bénh ¢ nhiéu co quan khac nhu tiét niéu, than
kinh, ho hép... ching giy ra cac ching viém
duong tiét ni€u, nhiém khuan huyét. Co thé nodi

rt phd bién va co thé gdy ra nhiéu bénh nguy hiém
dic biét ddi vé6i tré nho va co thé gy tir vong. Vi
khudn duong rudt dwoc chimg minh 13 nguyén
nhan chinh gy tiéu chdy ¢ nguoi. Ngoai duong
tiéu hoa, cac vi khuan duong rudt con co kha ning

khai quat & bat ky bénh pham ndo ciing c6 thé gap
thanh vién cta ho vi khuan duong rudt. Ngay nay,
phuong phap chira tri chu yéu la sir dung khang
sinh nhung viéc nay c6 thé gy ra nhidu rui ro do
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hién twong khang thudc (P& Thi Ty Phuong,
2007). Bén canh do, stress oxy hoa dang 1a mbi
quan tdm hang dau véi cac nha khoa hoc hién nay.
Stress oxy hoa la hién tuong xuét hién trong co thé
sinh vat khi c6 sy mét can bang giita viéc san xuét
cac goc tu do va hoat dong ctia cac chat khang oxy
hoa. Hién tugng nay 1a nguyén nhan cta rat nhiéu
bénh nguy hiém trong d6 c6 ung thu cic bénh tim
mach, cac bénh suy giam hé than kinh (Alzheimer,
Parkinson) va 1ao héa sém (Lai Thi Ngoc Ha va
Vi Thi Thu, 2009).

Cay Ha Tha O tréng (Streptocaulon juventas
Merr.) va cac bd phan cta cdy dugc cac nha khoa
hoc quan tim trong nhiing nim gan ddy. Céc thu
nghiém vé hoat tinh khang ung thu cho thiy dich
chiét methanol ré cay Ha Thu O tring c6 doc tinh
chon loc ddi voi ndm dong té bao ung thur 14 té bao
ung thu tir cung Hela ngudi, té bao ung thu phdi
ngudi A549, té bao ung thu chudt colon 26-L5, té
bao ung thu phdi chuét LLC va té bao ung thu rudt
két chudt B16-BL6 chuét (Ueda ef al., 2002). Dich
chiét cua Ha Thi O (ca cdy) c6 kha ning khang
khuén (Quang-Vinh and Jong-Ban, 2013) va khang
oxy hoa (Quang-Vinh and Jong-Ban, 2011). Trong
nghién ctru nay, thanh phin sir dung cua cdy Ha
Thi O 1a than va 14 v&i muc dich khao sat kha ning
khang khuan va khang oxy hoa.

2 PHUONG PHAP NGHIEN CUU

2.1 Phuong tién

Thiét bi dwoc st dung trong nghién ctru gém
may cd quay chan khong Heidolph (Ptic), may do
pH Metler Toledo, may do quang phd, tu ciy
(Class I BSC, Esco, Indonesia).

Hoéa chit s dung trong thi nghiém gom:
methanol (Merck), moéi truong Luria -
Bertani (LB), DPPH (2,2 — Diphenyl - 1 -
picrylhydrazyl) (Wako, Japan), viatmin C, khang
sinh thuong mai duoc st dung nhu chat khang sinh
chuidn gdm amipicillin (500 mg) va amoxicillin
(500 mg).

Vit liéu thi nghiém 1a cay Ha Tha O tring
(Streptocaulon juventas Merr.) dugc thu hai & Bén
Tre. Cay Ha Thii O sau khi thu mau dugc dem vé
phong thi nghiém va dinh danh theo Pham Hoang
H$ (2003).

Céc chung vi khuén dugc st dung trong
thr nghiém bao gom vi khuan Escherichia
coli, Staphylococcus aureus va Pseudomonas
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aeruginosa do Trung tam kiém nghiém ‘Ehuéc - my
pham - dwugc phdm Can Tho cung cap. Nhing
chung vi khuan dugc chon 1a cac dQng duogc su
dung rong rai trong cac nghién ctru vé tinh khang
khuén, 3 chung vi khuan nay c6 kha nang gy bénh
nghiém trong vé dudng ti€u hoa trén nguoi va cac
loai dong vit.

2.2 Phwong phap

2.2.1 Biéu ché cao methanol cdy Ha Thii O

Bot tho than va 14 cdy Ha Tha O (500 g) duoc
ngdm trong methanol 48 gid, sau d6 hon hop duoc
¢d quay ap sut thip, thu dugc cao methanol &
dang sét.

2.2.2 Khdo sdt sw khdang khudn cia cao
methanol Ha Thii O

Chuén bi cao chiét: cao chiét duoc pha vai
dung moéi methanol thanh cac néng do 8, 16, 32,
64, 128 pg/ml. Dich nudi vi khuén duge pha loang
trong nuéc mudi sinh 1y twong duwong do duc >
0,5 Mc Farland mat s§ vi khuan 1a 10® dugc trai
déu trén moi truong LB dac. Pia thach duogc dé
khé 15 phut trude khi dat khoanh gidy co tim cao
Ha Thi O.

Cao chiét Ha Tha O & cac ndng do khao sat
khac nhau (100 ul) dwgc cho 1én khoanh gidy
(duong kinh 6 mm) v6 trung. Céc khang sinh
ampicillin va amoxicillin dwoc st dung nhu dbi
chimg dwong va duoc pha thanh cac ndng do tuong
tw nhu cao chiét. Ngoai ra, do stir dung methanol dé
pha cao chiét nén anh huong cua methanol 1én su
phat trién cta vi khuan ciing dwoc khao sat. Mdi
dia thach dugc dat tir 1, 2 hay 3 khoanh gidy tim
cao chiét, sau d6 dé kho. Cac ndng do 8, 16, 32, 64,
128 pg/ml duge sir dung trong khao sat, mdi ndng
d6 duoc lap lai 3 lan. Cac dia thach duoc 0 & 32°C
trong 24 - 48 gio. Puong kinh ving e ché duoc
do bang thudc do don vi mm.

2.2.3 Khao sat kha nang khang oxy hoa DPPH

Khi ning khang oxy héa cua cao chiét
methanol cady Ha Thua 6) tréng duoc thuc hién theo
phuong phap DPPH (2,2 — Diphenyl — 1 —
picrylhydrazyl) nhu sau: cao methanol Ha Thu O
duoc pha thanh céc néng do 100, 200, 300, 400,
500 pg/ml trong methanol. Lugng cao chiét duoc
pha vao phéan trng 1a 100 pl va DPPH 6x10* M la
100 pl (mdi nong d6 lap lai 3 1an). Hon hop phan
g duoc i trong 60 phut trong i, sau d6 duge do
d6 hip thu quang phd & budc soéng 517 nm. Kha
ning khang oxy hoa dugc tinh dya vao higu suat
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phan ung va ham lugng chit khang oxy hoa tinh
teong duong vitamin C.

2.2.4 Thong ké phan tich s6 liéu

Két qua dugc xu ly th(":)ng ké theo phuong phap
phan tich Anova bang phan mém Minitab 16.0 va
d0 thi dugc biéu dién bang phan mém Microsoft
Excel.

3 KET QUA VA THAO LUAN

3.1 Diéu ché cao methanol cdy Ha Thiu O

Cao methanol cay Ha Thu O sau khi cd quay
thu dugc 20,04 g cao dang sét vdi hi€u suat chiet
cao 1a 3,55% (so vai trong lugng kho).

Hinh 1: Vong v6 khuan ciia cao véi cac dong vi khuan (mm)
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3.2 Khio sat kha niing khang khuin ciia
cao methanol cdy Ha Thua O

Kha ning khang khuan ciia cao Ha Thu O duoc
xéc dinh dya trén kha nang @rc ché sy phat trién cia
vi khuan thé hién qua dwong kinh vong khang
khuan dugc tao ra trén dia petri duoc trinh bay &
Hinh 1 va Hinh 2. Két qua mé ta & Hinh 1 cho thay
cao Ha Thii O c6 kha niang khang khuan d6i véi
hai dong vi khuidn Escherichia coli va
Staphylococcus aureus, dudng kinh vong vo khuén
duoc tao ra & néng dd cao khao sat rat thép (<16
ng/ml). Nguoc lai, cao Ha Thi O khong c6 kha
ning khang vi khudn Pseudomonas aeruginosa
(van c6 vong vo khuan nhung khuan lac phét trién
khip vong Hinh 1C).

(A): Escherichia coli (B): Staphylococcus aureus (C): Pseudomonas aeruginosa

Xét mot cach tong thé vé kha ning khang
khuan ctia cao methanol Ha Tha O ddi voi hai
dong vi khuén E. coli va S. aureus cho thiy cao Ha
Thi O c6 kha ning trc ché sy phat trién vi khuan

E.coli cao hon vi ,khuén S. aureus mét cach khac
biét c6 y nghia thong ké ¢ nong do khao sat tir 16
pg/ml dén 128 pg/ml (Hinh 2).
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Hiéu qua khang khuin cua cao Ha Thu O ddi ampicillin. O nong do 16 pg/ml, cao Ha Thu O ¢
voi ching vi khudn Escherichia coli va hoat tinh rc ch¢ cao v6i 2 chung vi khuéan E. coli
Staphylococcus aureus trinh bay & Bang 1. Két qua va S. aureus tao vong vo khuan 1o rét, lan luot la
cho thay duong kinh vong khang khuén ti 16 thuén 2533 + 0,6 mm Yé 22»7# 0,6 mm (Bang 1), t’rong
v6i ndng dd cao Ha Thu O; nghia 14 kha ning khi d6 khang sinh ampicillin khong c ché hai
khang khuén ctia cao Ha Thu O ting khi ting nong dong vi khuan nay ¢ nong do 16 pg/ml (Hinh 3).

do cao chiét. Hiéu qua khang khuan cta cao Ha Su nhay cam cuda vi khuén véi khéang sinh la rat
Thu O dbi véi chung vi khuan E. coli cao quan trong dé diéu trj céc _bénh nhiém khuap.
hon khac biét ¢6 ¥ nghia théng ké so véi vi Trong nghién ciru nay chg thay hai d(‘mg Vi. khuéan
khudn S. aureus & tht ca cac nong do khao sat khao sat Qéu nhay cam voi cao Ha Thu O, diéu nay
(Bang 1). So sanh vé d6 nhay cam cua vi khuan voi ching minh rang cac thao dugc co thé thay the
khang sinh thi vi khuan E. coli va S. aureus nhay cac khang sinh thuong mai nhung muc d¢ an toan
cam voi cao Ha Thu O hon so véi khang sinh cao hon.
Bang 1: Kha ning khang khuén ciia cao methanol cay Ha Thi O
Noéng dd cao Puong kinh vong v6 khuin d + SE (mm)
(ng/ml) E. coli S. aureus P. aeruginosa

0 - - -

8 10,34+ 0,6 11,7+ 1,5 -

16 25,3+ 0,6 22,7°£0,6 -

32 26,7°" £ 0,6 23,33+ 0,6 -

64 27,7 £ 0,6 24,0+ 1,0 -

128 29,08 £ 1,0 25,32+ 0,6 -

Ghi chii: két qua * voi @_0” léch chuan ciia tung gia tri. Cac maéu tw theo sau cdc g{d tri trong cung mot cot khdc nhau thi
khac biét cé y nghia thong ké o mirc 5%. (*) la sw khdc biét giita hai dong vi khudn E.coli va S. aureus cd y nghia ¢ mirc
5% o ting nong do cao chieét dwoc khdo sat. (<) la khong khang khuan

So sanh kha ning khang khuin cua cao khao sat. Biéu d6 trinh bay ¢ Hinh 3B cho thiy,
methanol Ha Thu O véi thudc khang sinh thuong kha ning khang vi khuan S. aureus cia cao Ha Thu
mai dugc st dung la ampicillin va amoxicillin O cao hon khang sinh ampicillin ¢ tit ca ndng do
duoc trinh bay ¢ Hinh 3. Biéu do trinh bay ¢ Hinh khao sat. Tuy nhién, cao Ha Thi O c¢6 kha ning
3A cho thdy, kha nang khang vi khuin E. coli cia khang vi khuén S. aureus thip hon khang sinh

cao Ha Thu O cao hon so véi hai loai khang sinh amoxcillin khi khao sat & ndng do tir 32 pg/ml dén
chuan amipicillin va amoxicillin & tat ca nong do 128 pg/ml.
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Hinh 3: Kha ning khang khuin ciia cao Ha Thii O va hai loai khang sinh
(4): vi khudn E.coli, (B): vi khudn S. aureus
Kha ning khang khuan cta cao Ha Thu O duoc khuan cta cao Ha Thi O véi hai loai khang sinh
xac dinh dya trén gid trj MIC (minimum inhibitory ampicillin va amoxicillin dugc trinh bay ¢ Bang 2.
concentration). Két qua so sanh kha nang khang
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Bang 2: Nong d9 e ché vi khuin t6i thiéu
(MIC) ciia cao va 2 loai khang sinh

MIC (pg/ml)
E. coli S. . P.
aureus  aeruginosa
Cao HTO 16 16 -
Ampicillin 64 64 64
Amoxicillin 64 16 64

(-): khong khdng khudn

Nong d6 trc ché t6i thiéu la ndng do cao chiét
(hodc khang sinh) thap nhit ma tai do xuit hién
vong vo khuén; nén ndng d6 trc ché tbi thiéu cang
thp thi kha ning khang khuan cang cao. Két qua
trinh bay & Bang 2 cho thay, ndng do tc ché tdi
thiéu ctia cao Ha Thu O ¢ hai chung vi khuan E.
coli va S. aureus bang nhau va bang 16 pg/ml, cao
Ha Thu O khong c6 tic dung khang vi khuan P.
aeruginosa. Kha nang khang hai ching vi khuén
E coliva §. aureus cua ampicillin (MIC =
64 pg/ml) thip hon so v&i cao Ha Thu O
(MIC = 16 pg/ml). Khang sinh ampicillin c6 kha
nang khang P. aeruginosa (MIC = 64 pg/ml), trong
khi cao Ha Tha O khong c6 kha ning khang ching
vi khuan nay. Khang sinh amoxicillin c6 kha ning
khang khuén trén ba dong vi khuan khao sat 1a E.
coli, S. aureus va P.aeruginosa véi gia tri MIC lan
luot la 64 pg/ml, 16 pg/ml va 64 pg/ml. Két qua
cho thdy, kha ning khang vi khuan E. coli va S.
aureus cta cao Ha Thu O (MIC = 16 pg/ml) cao
hon khang sinh amoxicillin. Két qua c6 thé ching
minh kha ning khang khudn cia cao Ha Thi O cao
hon gép 4 lan so v&i khang sinh ampicillin trén hai
dong vi khudn E. coli va S. aureus. Cao methanol
cay Ha Thi O c6 hiéu qua khang vi khuén E. coli
cao gip 4 lan so v6i khang sinh amoxicillin. Hi¢u
qua khang vi khuan S. aureus cia cao Ha Tha O
twong duong vdi khang sinh amoxicillin.

Hoat tinh khang khuan cta cao Ha Tha O dugc
so sanh v6i cac loai cao chiét khac trén cung ba
dong vi khuan khao sat théng qua gia tri MIC
(ug/ml). Cao Ha Tha O (MIC = 16 pg/ml trén ca
hai dong vi khudn E. coli va S. aureus) c6 kha ning
khang vi khuan E. coli va S. aureus cao hon
so v&i than Chiéu liéu nghé (Terminalia
nigrovenulosa) véi MIC lan luot 1a 625 pg/ml va
156 pg/ml. Kha niang khang khuan cua cao Ha
Thii O ciing cao hon so véi cao 14 Chiéu liéu
nghé (Terminalia nigrovenulosa) trén vi
khuéan E. coli (MIC = 312 pg/ml) va vi khuan
S. aureus (MIC = 78 pg/ml). Hoat tinh khang
khuén cao Ha Thia O (MIC = 16 pg/ml trén ca hai
dong vi khuan E. coli va S. aureus) ciing cao hon
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so vOi Premna integrifolia L. (ca cay) trén vi
khuan E. coli (MIC = 625 pg/ml) va vi khuan .
aureus (MIC = 625 pg/ml) (Quang-Vinh and Jong-
Ban, 2013). Khi ning khang khuan cua cao Ha
Thu O (than va 1a) trong khao sat cao hon so véi
cao cay Ha Thu O (ca cdy) dung dé so sanh trén vi
khuan E. coli (MIC = 2500 pg/ml) va trén vi khuan
S. aureus (MIC = 156 ug/ml) (Quang-Vinh and
Jong-Ban, 2013). Tuy nhién, cic loai cao chiét
duogc so sanh v6i cao Ha Thi O déu co kha ning
khang vi khuén P. aeruginosa (MIC > 1250 pg/ml)
(Quang-Vinh and Jong-Ban, 2013), trong khi d6
cao Ha Thia O (than va 14) khong cé tic dung
khang vi khuan nay trong cac ndng d6 khao sat.
3.3 Khaio sat kha ning lam sach gbc tw do

DPPH ciia cao chiét ciy Ha Thia O

DPPH la phuong phap dugc st dung rong rai
dé kiém tra kha nang loai bo goc tw do va cac
nhém cho hydro, phuong phap ndy ciing duoc st
dung dé dinh luong cac chat oxy hoa trong hé
thdng sinh hoc phtrc tap ngay nay. Nhirng electron
1é ¢6 trong gbc tr do DPPH cho sy hip thu manh
nhit & budce song 517 nm va hgp chat nay c6 mau
tim. Khi cac electron 1é nay két hop voi hydro cia
chat khang oxy hoéa dé hinh thanh dang DPPH-H,
hop chit s& chuyén tir mau tim sang vang twong
g véi luong electron két hop véi DPPH (Prakash
et al., 2000). Vi vdy, kha ning lam sach gdc ty do
cia mot chat cang cao thi sy hdp thu quang phd
duoc do 6 bude song 517 nm cia phan tng DPPH
c6 gia tri cang thap va nguoc lai.

Kha nang khang oxy héa ctia cao Ha Thu O
dugc khao sat dya trén ham lugng chat khang oxy
hoéa. Ham lugng chit khang oxy héa dugc tinh
twong duong pg/ml vitamin C dwya vao phuong
trinh duong chudn y = -0,029x + 1,3311 (R? =
0,9897).

Két qua khang oxy hoa cia cao methanol cay
Ha Thu O duoc trinh bay trong Bang 3 cho thiy,
hiéu suit khang oxy hoa cua cao Ha Thu O ti 1&
thudn véi néng dd cao va khac biét c6 y nghia
thong ké & cac ndng do khao sat. Hiéu suat khang
oxy hoa ciia cao Ha Thii O cao nhét 1a 72,07% &
ndng d6 500 pg/ml.

Két qua ham lugng chat khang oxy héa co
trong cao Ha Thu O dwogc tinh dwa vao phuong
trinh dwong chudn viatmin C (y = -0,029x +
1,3311) duogc trinh bay & Bang 3. Két qua trinh bay
& Bang 3 cho thiy, ndng d6 cao tir 0 d&én 500 pg/ml
¢6 luong vitamin C twong ung ting dan tir 0 dén
33,15 + 0,86 pg/ml. Nong do cao methanol Ha Thi
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O cao nhét 500 pg/ml twong tmg v6i 33,15 + 0,86
pg/ml vitamin C va 100 pg/ml 1a ndong d6 thap nhat
v6i lugng vitamin C twong Gng 9,8 + 0,52 pg/ml.

Bang 3: Hiéu suit khang oxy héa ciia cao Ha
Thii O (than va 1a)

Nong dd chat

l\iong Higu s}lat khang oxy hoa
do cao khang twome duon
(ng/ml)  oxy héa (%) g g

vitamin C (ng/ml)
0 0 0

100 20,94+ 0,45 9,80 + 0,52
200 37,07+ 1,31 17,16+ 0,43
300 50,57°+ 2,13 23,33¢+ 0,97
400 63,39+ 1,04 29,18+ 0,69
500  72,07°+2.25 33,15°+ 0,86

Ghi chii: cde mau tw theo sau cac gid‘tr,i trong cung mot
cot khdc nhau thi khdac biét y nghia vé mat thong ké o
mirc 5%

Hiéu qua loai bo gbc tu do clia cao methanol
cdy Ha Thi O duogc xéac dinh thong qua gia tri ICso
duoc trinh bay & Bang 4, kha nang khang oxy hoa
ctia cao Ha Tha O (ICso = 349,35 pg/ml) thap hon
so voi vitamin C (ICso = 22,55 pg/ml) dugc dung
dé khao sat trong thi nghiém 15,5 lan. Két qua
nghién ciru nay chimg minh cao Ha Thi O c6 kha
ning khang oxy héa cao hon mét sé thao dugc
trong cac nghién ctru trudc day nhu cdy Nhau
(Morinda citrifolia L.) gdbm cao ethanol 14, trai
xanh, r& cay Nhau véi gia tri ICso 1an luot 12 917,16
pug/ml, 1025,2 pg/ml va 1531,4 pg/ml (Pai Thi
Xuan Trang va ctv, 2012); cay Ca gai leo (Solanum
hainanense Hance) ICso 1a 1734 pg/ml va cao Ha
Thia O (Streptocaulon juventas Merr.) (ca cdy) c6
kha nang khang oxy hoda vdi gia tri la 1Cso = 2586
pg/ml (Quang- Vinh and Jong-Ban, 2011).

Béang 4: Gia tri ICso ciia cao methanol HTO so
véi vitamin C

Gia tri ICso (ng/ml)

Cao HTO 349,35

Vitamin C 22,55
4 KET LUAN

Cao methanol Ha Tha O tring (than va 14) c6
kha ning khéng hai loai vi khuan Escherichia coli
va Staphylococcus aureus cao hon thube khang
sinh thuong mai ampicillin va amoxicillin. Cao
methanol Ha Thu O tring khong c6 khi ning
khang vi khuin Pseudomonas aeruginosa & chc
ndng do khao sat.

Cao methanol Ha Thi O c¢6 kha niang khéng
oxy hoéa trong phuong phap DPPH véi gia tri ICs

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 40 (2015): 1-6

= 349 pg/ml thap hon vitamin C (ICsy = 22,55
pg/ml) 15,5 lan.
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