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Tém tit

Muc tiéu: Chiét xuit va khao sat thanh phan hoa hoc cta tinh dau tir Praxelis
clematidea, khao sat hoat tinh khang khuan va gy doc té bao ung thu tir tinh dau
da chiét xuat. Péi twong va phwong phdp: Tinh dau duoc chiét xuit tir Praxelis
clematidea bang phuong phap 16i cudn hoi nude. Thanh phan hoa hoc cua tinh
dau chiét xuat dugc phan tich bang phuong phap sic ky khi ghép khéi phd (GC-
MS). Hoat tinh khang khuan cua tinh dau dugc khao sat bang phuong phap
khuéch tan khang sinh trén thach, ndng do wc ché tdi thiéu cua tinh dau d6i véi
cac vi khuan gay bénh duoc xac dinh bang phuong phap pha loing béc hai trong
thach (MIC) Hoat tinh gay doc té bao cua tinh dau dwgc danh gia in vitro trén
moé hinh té& bao ngum bang phuong phap nhuém protein tong sé voi
sulforhodamine B. Ket qud: Tinh dau chiét xuat tir Praxelis clematidea c6 thanh
phan hoa hoc bao gdm 20 hop chat chinh, trong d6 ¢6 7 hop chat chua duoc xac
dinh. Tinh dau thé hién hoat tinh khang khuan d6i v6i cac chung vi khuan nhu
Acinetobacter baumannii, Staphylococcus aureus, Escherichia coli, Klebsiella
pneumoniae, Enterococcus faecium, Pseudomonas aeruginosa voi gia tri MIC
duoc ghi nhan tir 2 - 16 mg/mL. Tinh dau chiét xuét tir Praxelis clematidea thé
hién hoat tinh gay doc té bao trén dong té bao ung thu phdéi NCI H460 véi gia tri
ICso (ug/mL) 1a 73,01 + 2,37 va gia tri gay doc chon loc (SI) 1a 1,23. Két ludn:
Tinh dau chiét xuét tir Praxelis clematidea R. M. King & H. Robinson bao gdm
20 hop chat hoa hoc khac nhau. Tinh dau c6 hoat tinh giy doc té bao ddi véi
dong té bao ung thu phdi va dic biét 1a hoat tinh khang khuan trén cac vi khuan
gay bénh khang khéang sinh.

* Tir khéa: Praxelis clematidea; Tinh dau; Thanh phcfn héa hoc;, Khang
khudn; Péc tinh té bao.
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STUDY ON CHEMICAL COMPOSITION AND BIOACTIVITY OF
ESSENTIAL OIL EXTRACTED FROM PRAXELIS CLEMATIDEA R. M.
KING & H. ROBINSON

Summary

Objectives: To extract the essential oil from Praxelis clematidea and analyze
its chemical composition. To investigate the antibacterial and cytotoxic activities
of the extracted essential oil. Subjects and methods: The essential oil was
extracted from Praxelis clematidea by steam distillation. The chemical
composition of the extracted essential oil was analyzed by gas chromatography
coupled mass spectrometry (GC-MS). The antibacterial activity of the essential
oil was investigated by the agar diffusion method, plus the minimum inhibitory
concentration determination on pathogenic bacteria. The cytotoxic activity of the
essential oil was evaluated in vifro in human cell lines by total protein staining
with sulforhodamine B. Results: Essential oil extracted from Praxelis clematidea
has a chemical composition of 20 main compounds, of which 7 have not been
identified yet. The essential oil exhibited antibacterial activity against
Acinetobacter baumannii, Staphylococcus aureus, Escherichia coli, Klebsiella
pneumoniae, Enterococcus faecium, Pseudomonas aeruginosa with MIC value
ranging from 2 - 16 mg/mL. The extracted essential oil exhibited cytotoxic
activity against lung cancer cell line NCI H460 with the ICsy value of 73.01 +
2.37 and the selective index value of 1.23. Conclusion: The essential oil
extracted from Praxelis clematidea R. M. King & H. Robinson consists of 20
chemical compounds. The essential oil has cytotoxic activity and especially
antibacterial activity against antibiotic-resistant pathogenic bacteria.

* Keywords: Praxelis clematidea; Essential oil; Chemical composition;
Antibacterial activity, Cytotoxic activity.

PAT VAN DE

Praxelis clematidea R. M. King &
H. Robinson 14 loai c¢6 dai phd bién ¢
Viét Nam. Nhiéu nghién ctru trén thé
gidi cho thiy loai thue vat ndy cé cac
hoat tinh khang khuin, khang nim,
khang con tring, diéu chinh tinh khang
thudc cta vi khuan [1, 2, 3]. Nhin
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chung, céc nghién ctru trén tap trung
vao cao chiét bang cac dung moi hiru
co hodc cac hop chét tinh ché tir cao
chiét tir Praxelis clematidea. Chi c6
mot nghién ctru gan day tip trung vao
tinh dau ctia Praxelis clematidea nham
phan tich thanh phan hoa hoc va khao
sat hoat tinh khang con trung ctia no [2].
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Chua c6 cong bd nao vé nghién ctru
thanh phan hoéa hoc cua tinh dau tir
Praxelis clematidea R. M. King & H.
Robinson cling nhu khao sat hoat tinh
cia n6 & Viet Nam. Do do, chung toi
thuc hién nghién ctu ndy nhim: Chiét
xudt va phdn tich thanh phan héa hoc
ciia tinh ddu tir Praxelis clematidea R.
M. King & H. Robinson, khao sat hoat
tinh khdng khudn trén cdc vi khuan gdy
bénh khang khang sinh dwoc phan ldp
tr lam sang ciing nhu khao sat hoat
tinh gdy déc té bao ung thw trén mot
dong té bao ung thu phéi. Cac két qua
tir nghién ctru nay sé cung cap cac dir
liéu khoa hoc cho viéc khai thac va su
dung tinh dau tr loai
clematidea R. M. King & H. Robinson.

Praxelis

POI TUQNG VA PHUONG PHAP

NGHIEN CUU

1. Poi twong nghién ciru
* Vat lieu sinh hoc: Cac bd phan
trén mat dat (than, 14 va hoa) ctia mau
thuc vat loai Praxelis clematidea R. M.
King & H. Robinson dugc thu hai &
Thanh phd Thu Bac va st dung dé lam
nguyén liéu chiét xuét tinh dau bang hé
théng Clevenger. Cac chung vi khuin
gay bénh khang khang sinh duoc phan
lap tir 1am sang bao gom: Enterobacter
baumannii,

cloacae, Acinetobacter

Staphylococcus aureus, Escherichia coli,
Klebsiella pneumoniae, Enterococcus
faecium va Pseudomonas aeruginosa
dugc cung cap boi Trung tdm Nghién
ctru va Ung dung Sinh hoc TP Ho6 Chi
Minh. Dong té bao ngudi bao gdm:
Dong té bao ung thu phdi NCI H460
va dong nguyén bao soi dugc cung cip
bd1 BO mon Di truyén, Truong Pai hoc
Khoa hoc Ty nhién - Pai hoc Quéc gia
HO Chi Minh.

* Héa chat: Dimethyl sulfoxide
(Trung Qudc), Ethanol (Viét Nam),
Axit (Hoa Ky),
Sulforhodamine B (Hoa Ky), nudc

trichloroacetic

mudi sinh 1y.

2. Phuwong phap nghién ciru

* Chiét xudt tinh dau bang phwong
phdp 16i cuén hoi nwée: Mau thyc vat
duoc dua vao hé théng Clevenger, mau
khong tiép xuc truc tiép véi nude va
ngudn nhiét. Thoi gian chung cat 1a 4
gio. Tinh dau duoc luu gitt trong lo ti
mau va bao quan & 4°C.

* Khdo sdt tinh chdt vdt 1y cia tinh
dau: Tinh dau chiét xuat dugc tién
hanh khao sat chat lugng, mau sic va
mui cua tinh diu bing phuwong phéap
cam quan. Sau do, tién hanh do ty trong
va chi s6 khiic xa cua tinh diu bang

may do ty trong va may do khuc xa.
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* Khdo sdt thanh phan héa hoc cia
tinh dau bang phieong phdp GC-MS:
Thanh phﬁn hoa hoc cua tinh dau duoc
xéac dinh bang phuong phép sac ky khi
ghép khéi phd (GC-MS) trén hé théng
sic ky khi Agilent 8890 véi dau do
khéi pho Aligent 5977B véi cot mao
quan HP-5MS 30 m x 0,25 mm % 0,25
um. Ham luong cac hop chat co trong
tinh dau duoc xac dinh bing phuong
phap sic ky khi dau do ion hoa ngon
ltra (FID) trén may GC Agilent 8860
duoc trang bi cdt mao quan HP-5MS
30 m x 0,250 mm x 0,25 um va dau do
ion héa ngon lura.

* Khdo sat hoat tinh khdng khudn
ciia tinh dau: Céc vi khuan giy bénh
duoc nudi cdy trén méi trudng thach
dinh dudng & 37°C trong 16 - 18 gio.
Sau d6, sinh khéi vi khuan duoc pha
lodng véi nuéc mudi sinh 1y vo tring
dén ndéng @6 1 x 10® CFU/mL. Trai
100 uL mdi dich vi khuan trén cdc moi
truong MHA. Sir dung dau tip 1000 puL
vo trung dé tao thanh cac giéng trén
moi truong MHA chira vi khuan va
cho 20 mg tinh dau vao cac giéng. Cac
dia moi truong MHA nay dugc u &
37°C trong 16 - 18 gid. Hoat tinh
khang khuan cia tinh dau déi véi cac
chung vi khuan duoc ghi nhin bang
cach do dudng kinh cac vong vo khuan
xuat hién xung quanh cac giéng chira
tinh dau trén mat thach MHA.
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* Khdo sdt nong dé ik ché toi thiéu
(MIC) cuia tinh dau: Tinh dau duoc
tron trong moi truong MHA theo day
néng ddé bac 2 di tor 0,5 mg/mL -
32 mg/mL. Tai mdi néng do tinh dau
trong moi truong MHA, cr?iy mdt lugng
vi khuédn 1a 10* CFU cho mdi vi khuén
gay bénh trén mat thach MHA. Sau do,
cac dia MHA duogc u 6 37°C trong 16 -
18 gio. Nong do tre ché tbi thiéu (MIC)
cia tinh dau ddi véi cac ching vi
khuan gay bénh duoc xac dinh tai ndng
d6 thip nhit cua tinh dau trong moi
truong MHA trc ché hoan toan su phat
trién cta vi khuan.

* Khdo sdt doc tinh cua tinh dau
trén dong té bao:

Té bao don cua dong nguyén bio
soi va dong té bao NCI H460 dugc cay
trén dia nudi cay 96 giéng v4i mat do
1a 7,5 x 10° t& bao/giéng. Sau 24 gid
nudi ciy, quan thé té bao duoc U véi
tinh dau khao sat ¢ diy ndng do 300,
200, 100, 50, 25 pg/mL trong 48 gid.
Sau d6, protein tong tir t& bao thir
nghiém duogc ¢d dinh b'flng dung dich
axit trichloroacetic 50% lanh va nhuom
v6i dung dich sulforhodamine B 0,2%.
Két qua duoc doc bang may doc
ELISA ¢ hai budc song 492 nm va
620 nm. Ty 1¢ phan traim giy doc té
bao dugc xac dinh theo cong thirc:

% iy doc = (1 - 22 thinghiemy . 100,
0D gzi chong
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Dbi ching duong va dbi ching 4m Bang 1: Két qua khao sat thanh phan
trong thi nghiém nay 1a Camptothecin héa hoc cua tinh du.
va DMSO. Gia tri trc ché 50% (ICs)
dugc xac dinh bang cach st dung |STT| RT | Tén hop chat

%

phan mém Prism voi phuong phap hdi GC

quy khong tuyén tinh da thong sé va 1 ]5,552 o- Pinene 6,97

2
R™>0.9. 7,114 Myrcene 0,52
Chi s chon loc gitta té bao ung thu

8,375 Limonene 0,77

va té bao thudng duoc xac dinh bang

cong thic ICs, dong té bao thuong/ 9,459 | v - Terpinene | 0,80

ICso dong té bao ung thu. 10,585 Terpinene 0,55

KET QUA VA BAN LUAN 23,002 o- COpaene 0,59

1. Chiét xuit tinh diu 23,723 | a- Chamipinene | 2,76

Dé chiét xuét tinh dau tr Praxelis
clematidea R. M. King & H. Robinson,
chung t61 st dung phuong phap 161

24,916 | B- Duprezianene | 19,08

O | 0| I | N| | | W[

26,094 | o- Himachalene | 1,83

cudn hoi nudc. Két qua cho thiy tinh 10°126,338| a- Humulene | 15,11

dau da chiét xuat c6 dang long, dong Cabreuva oxide

11 |2 1,44
6,660 B :

nhat, trong suot va c6 mau vang nhat.

. AL g NPLE .
Tinh dau c6 ty trong la d_—=0,888 g/mL | 12 |27,516| y- Himachalene | 26,47

(ty trong cta nudc la dg =0,993 g/mL) 13 27,609 | Khong xac dinh | 3,11

va chi s6 khuc xa 1a n,s = 1,4898. 14 |28,024| Khong xac dinh | 0,58

2. Khio sat thanh phan héa hoc 15 (28,164 Guaiene 10,78
cia tinh diau bing phwong phip
GC-MS

Ching t6i st dung phuong phap
GC-MS dé xac dinh thanh phan héa | 18 [29,285| Khong xéac dinh | 0,30

hoc trong tinh dau. Két qua k‘héo sat 19 [31,464| Khong xéc dinh | 0,39
thanh phan hoa hoc cua tinh dau duoc

16 |28,512| Khong xac dinh | 0,65

17 129,026 | Khong xac dinh | 0,91

thé hién ¢ Bang 1. 20 |35,044| Khong xac dinh | 6,42
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Tinh dau dugc ghi nhan bao gdm 20
hop chat voi 13 hop chat da biét,
chiém ty 1& 65%. Trong sd cac hop
chat da biét, cac hop chat terpen chira
hydrocarbon chiém uu thé hon cac hop
chat chira oxygen. Céc sesquiterpen
chiém hon 60,67% ty 1& hop chét ghi
nhan trong tinh diu véi cac chét dai
dién nhu y-Himachalene (26,47%),
B-Dupreziana (19,08%), a-Humulene
(15,11%). C6 7 hop chat khong xac
dinh tinh du cta Praxelis clematidea,
chiém ty 1& 35%. Trong nghién ctru

cia Wang va CS (2018), tinh dau chiét
xult tir Praxelis clematidea thu thap ¢
Trung Qudc chtra 25 hop chit da biét
va 10 hop chét khong xac dinh. Trong
sd cac hop chat di biét, p-Cubebene
(43,85%) va B-Caryophyllene (30,34%)
14 cac thanh phan chinh cta tinh dau [2].
Sy khac nhau vé thanh phan héa hoc
trong tinh dau cia Praxelis clematidea
¢ nghién ctu nay so véi nghién cuu
ctia Wang va CS c6 thé duoc giai thich
do su khéac nhau vé vi tri dia 1y, vé khi
hau va cac tac nhan khac [4].

3. Khao sat hoat tinh khang khuén ciia tinh diu

Chung t6i str dung phuong phap khuéch tan trong thach dé khao sat hoat tinh
khang khuan cua tinh dau tir Praxelis clematidea. Két qua khao sat hoat tinh
khang khuén cua tinh dau dugc ghi nhan nhu Bang 2.

Bang 2: Khéo sat hoat tinh khang khuén cta tinh dau.

Tén vi khuin DPwong kinh vong vo khuan
(mm)
Enterococcus faecium 17+0,1
Gram duong
Staphylococcus aureus 24+0,1
Acinetobacter baumannii 20+ 0,1
Enterobacter cloacae 0,0+0,0
R Escherichia coli 12+0,2
Gram am
Klebsiella pneumoniae 15+0,0
Pseud
seu 0{110nas 18+ 0.0
aeruginosa
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Két qua cho thdy, tinh dau thé hién
hoat tinh khang khuan trén 6/7 chung
vi khuan khao sat 1a Acinetobacter
faecium,
coli, Klebsiella
pneumoniae, Pseudomonas aeruginosa
va Staphylococcus aureus. Tinh dau
khong thé hién hoat tinh khang khuan
ddi v&i Enterobacter cloacae. Céc

baumannii, Enterococcus

Escherichia

nghién ctru khac vé hoat tinh khang
khudn cta Praxelis clematidea duoc
thuc hién trén cao chiét tir céc dung

moi hitu co hodc cac hop chit tinh ché
tir cao chiét [1, 3]. Nhu vay, két qua
trong nghién ctu ndy vé hoat tinh
khang khuan cua tinh dau tir Praxelis
clematidea 1a m6i1 va chua dugce cong
bd trude day. O budce tiép theo, chung
t6i tién hanh dinh lwong hoat tinh
khang khuan cua tinh dau tir Praxelis
clematidea bang ky thuat xac dinh
ndng d6 tc ché tdi thiéu cua tinh dau
dbi véi 6 chung vi khuin gy bénh
nhay cam véi tinh dau & trén.

4. Khao sat nong dd e ché t6i thiéu (MIC) ciia tinh diu

Chung toi st dung phuong phap pha lodng bac 2 trong mdi truong thach dé
khao sat gia tri MIC cua tinh dau trén 6 chung vi khuan nhay cam. Két qua khao
sat MIC cua tinh dau dugc ghi nhan nhu Bang 3.

Bang 3: Két qua khao sat MIC cua tinh dau.

Tén vi khuén MIC (mg/mL)
Enterococcus faecium <2+0,0
Gram duong

Staphylococcus aureus <2+0,0

Acinetobacter baumannii >16=+0,0

Escherichia coli <16+0,0

Gram am

Klebsiella pneumoniae <16+0,0

Pseudomonas aeruginosa <16=+0,0

Két qua thi nghiém cho théiy, tinh dau thé hién hoat tinh khéng khuan manh

trén vi khuan Gram duong ld E. faecium va S. aureus véi gia tri MIC 13 2 mg/mL
trong khi tinh dau c6 gia tri MIC ddi v6i cac vi khuan Gram am 1a 4. baumannii,
E. coli, K. pneumoniae, P. aeruginosa > 16 mg/mL. Gié tri MIC cta tinh du nho
hon hoic bang 2 mg/mL duoc xem 1a dang chi y dé phat trién thanh tic nhan
khang khuan [5]. Nhu vdy, tinh ddu tir Praxelis clematidea c6 thé dugc phat trién
thanh cac ché pham khang E. faecium va S. aureus trong cac nghién ctru tiép theo.
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5. Khio sat hoat tinh giy doc té bao ciia tinh diu

Bén canh hoat tinh khang khuan, ching t6i ciing khao sat hoat tinh gdy doc té
bao trén dong té bao ung thu phdi NCI H460 bing phuong phap SRB. Dong té
bao nguyén bao soi duoc sir dung trong thi nghiém nay dé tinh toan hé sé chon

loc dong té bao thu (SI). Két qua khao sat dugc thé hién nhu Bang 4.

Béng 4: Két qua khao sat hoat tinh gy doc té bao cua tinh dau.

Dong té bio Miu (ng/mL) Hoat tinh giy ddc té bao
(%)
300 78,31 £ 6,56
200 58,94 £ 3,71
Mau thir nghiém 100 56,54 + 1,31
Nguyen bao 50 39,15 + 1,82
SO1
25 21,36 £9,19
DMSO 0,5% 6,39 = 1,81
Camptothecin 2,5 45,20 £ 2,64
300 95,06 + 1,00
200 78,33 £ 4,41
Mau thir nghiém 100 4524 + 2,54
NCI H460 50 25,04 + 3,26
25 12,78 £ 2,35
DMSO 0,5% -2,60£7,18
Camptothecin 0,007 73,15+ 0,33

Gia tri (rc ché 50% (ICs0) dugc xac dinh va trinh bay nhu Bang 5.
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Bang 5: Gia tri ICs, cta tinh dau trén nguyén bao soi va NCI H460.

X Chi s6 chon lgc dé
Dong té bao Nguyén bao sg¢i NCI H460 150 chon lgc dong
ung thw
ICso (pg/mL) 90,01 % 9,09 73,01 +2,37 1,23

Két qua khao sat cho thay, gia tri
| (OF tinh  dau
clematidea dbi v6i dong té bao ung thu
phéi NCI H460 1a 73,01 + 2,37 pg/mL.
Theo cac nghién ctru, gia tri 1Cs,

cua tu  Praxelis

ctia tinh dau thé hién hoat tinh gay doc
té bao manh néu nd ndm trong khoang
10 - 50 pg/mL. Hoat tinh gay ddc
té bao 1a trung binh néu ICs, nam
trong khoang 50 - 100 pg/mL. Néu
ICs59 > 100 pg/mL thi hoat tinh gay doc
té bao 1a yéu [6]. Nhu viy, hoat tinh
giy doc té bao cua tinh dau 1a trung
binh. Mat khéc, chi sé chon loc (SI)
trong hoat tinh gay doc cia mot hop
chat thién nhién dbi voi dong té bao
ung thu va dong té bao thuong > 5
thi chat do co6 hoat tinh gay doc chon
loc dbi voi dong té bao ung thu;
SI nam trong khoang 1 - 5 thi chat c6
hoat tinh giy doc chon loc dbi voi
dong té bao ung thu & muc trung binh;
néu SI < 1 thi hoan toan khéng c6 hoat
tinh gdy doc chon loc [7]. Dua vao chi
s6 chon loc dong ung thu cho thiy tinh
dau tir Praxelis clematidea thé hién

hoat tinh giy doc chon loc dbi voi
dong té bao ung thu phdi NCI H460 &
mirc trung binh.

KET LUAN

Tinh dau cua loai Praxelis clematidea
R. M. King & H. Robinson c6 thanh
phan héa hoc bao gdm 20 hop cht,
trong d6 c6 7 hop chat chua duogc xac
dinh. Tinh dau nay c6 hoat tinh khang
khuan d6i voéi 6 ching vi khuan giy
bénh phan 13p tur 1am sang. Ngoai ra,
tinh dau con c6 hoat tinh gay doc chon
loc dbi v6i dong té bao ung thu phoi
NCI H460 ¢ muc trung binh.

TAI LIEU THAM KHAO

1. Nguyen C.C., et al. (2021).
of
Antifungal

Isolation and Identification

Antibacterial and
Compounds from Praxelis clematidea
R. M. King & H. Robinson as
Effective
against Rice Pathogens. Agronomy;

11(11):2366.

an Potential Treatment

25



TAP CHI Y DUQC HQC QUAN SU' SO 1 - 2023

2. Wang QiZhi, et al. (2018).
Chemical composition of essential oil
of the

clematidea and its

invasive plant Praxelis
repellence and

lethality to Diaphorina citri. Chinese

Journal of Applied Entomology;
55(1):117-125.
3. Maia G.L., et al. (2011).

Flavonoids from Praxelis clematidea
R.M. King and Robinson modulate
bacterial drug resistance. Molecules;
10.16(6):4828-4835.

4. Arruda M., et al. (2012).
Anti-acetylcholinesterase and antioxidant

26

activity of essential oils from
Hedychium gardnerianum Sheppard ex

Ker-Gawl. Molecules; 17(3):3082-3092.

5. Sylvestre M., et al. (2006).
Essential oil analysis and anticancer
activity of leaf essential oil of Croton

flavens L. from Guadeloupe. J
Ethnopharmacol; 103(1):99-102.

6. Van Vuuren S.F. (2008).
Antimicrobial activity of South African
medicinal plants. J Ethnopharmacol;
119(3):462-472.

7. Syarifah M.S., et al (2011).

Potential anticancer compound from
Cerbera odollam. J Trop For Sci; 9.



