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TOM TAT

Nghién cizu nham khao sat thanh phan héa thuc vdt, hoat tinh khang oxi hoa, khang viém va
khang khudn in vitro cia phan trén mat dat loai Béng nweéc (Impatiens balsamina L.). Cao
ethanol va cdc cao phdan doan Bong nudc dwoc danh gia hogt tinh khang oxi hoa trén the
nghiém ddnh bat goc t do DPPH va ABTS, hoat tinh khéing viém dwoc danh gid trén hai thiv
nghiém ¢ ché bién tinh protein va itc ché enzym proteinase, hogt tinh khang khudn bang thi
nghiém khuéch tin trén dia thach trén 4 chung vi khudn Escherichia coli, Pseudomonas
aeruginosa, Staphylococcus aureus va Salmonella typhimurium. Két qua khdo sat cho thay
Béng meéc ¢6 chiza nhiéu nhém chdt thiz cap quan trong nhie chdt béo, carotenoid,
triterpenoid, coumarin, anthraglycosid, flavonoid, tannin, saponin, acid hiu co, hop chat
khir. Cdc cao Béng nuéc thé hién hogt tinh khang oxi hda manh trong do cao ethyl acetat cé
hogt tinh tét nhat, ¢ ché cac goc tw do DPPH va ABTS véi gid tri 1Cso lan ot 14,1 g/l
va 8,6 ug/ml. Tuong tu, trén thir nghi¢ém khang viém thong qua tac dung uc ché bién tinh
protein va izc ché enzym proteinase, cao phin doan n-hexane va ethyl acetate ¢ ché dién
hinh trong céc cao thi nghigm, véi gia tri 1Cso trong khoang 0,34 - 8,88 mg/ml. Cac cao
Béng nuwéc con b kha nang e ché tot bon ching vi khudn thie nghiém, trong dé cao ethyl
acetate ¢ hogt tinh ic ché tot nhdt véi gia tri MIC 0,78 - 3,13 mg/ml. Cdy Béng nuéc cO
tiém ndng phdt trién thanh san pham khang viém man tinh.

Tir khoa: Impatiens balsamina L., khang oxi hda, khang khuan, khang viém, thanh phan hoa
thuc vat

Trich dan: Tran Trung Diing, Bui Thé Vinh, Nguyén Nhat Minh, Pinh Trudong Son va
Nguyén Vin Tri, 2022. Hoat tinh khang oxi hoa, khang khuan va khang viém in
Vvitro cta cao ethanol va cac cao phan doan cua cdy Bong nudc (Impatiens
balsamina L.). Tap chi Nghién ctru khoa hoc va Phat trién kinh t& Truong Dai
hoc Tay B6. 16: 160-174.
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1. PAT VAN PE

Hién nay, cac van dé viém nhiém do vi
khuan gay ra céc bénh Iy ¢ ngoai da,
duong tiéu hoa hay hd hap rat thuong gap
va 0 thé dan dén tinh trang nghiém trong
hon. Viéc st dung cac thudc khang viém
trong thoi gian dai gay ra tac dung phu
khong mong muén nhu rdi loan trén
duong tiéu hoa, nguy co suy than va bién
cd trén tim mach (Harrirforoosh et al.,
2014). Lam dung céac thudc khang sinh
lam giam stc dé khang cua co thé va gay
ra tinh trang khang khang sinh (Currie et
al., 2011). Viéc tim kiém cac chat khang
viém, khang khuan c6 ngudn gdc tu nhién
tir duoc lidu 1a can thiét.

Cay Bong nuac (Impatiens balsamina
L.) I cay than thao, duoc trong phd bién
lam canh ¢ Viét Nam. L4, hoa va hat
Bong nudce cling dugc st dung trong cac
bai thudc ¢ truyén dung dé chira phong
thap, 1am lanh vét thuong, mun nhot, cn
tring can. Toan cay Béng nudc ¢o chua
acid p-hydrobenzoic, acid gentisic, acid
ferulic, acid sinapic, acid cafeic,
scopolatin,2-methoxy-1,4-napthoquinon;
phan trén mat dat co lawson, lawson
methylether, quercetin; than chaa
kaempferol-3-O-glucosid, pelargonidin,
cyanidin, delphinidin; hoa chira cyanidin,
delphinidin,  pelargonidin, malvidin,
quercetin, kaempferol, kaempferol-3-O-
glucopyranosid (P56 Huy Bich, 2006).
Dich chiét va cac hop chat phan lap tir
Bong nudc cd tdc dung khang oxi hoa,
khang nam, khang khuan, khang viém,
khang ung thu, chdng di ttng, chéng phan

ung phan vé (Meenu et al., 2015; Singh et
al., 2017). Tu cac nghién ctu trén thé
gidi cho thay phan trén mit dat cay Béng
nude duge xem 1a ngudn dugce ligu tiém
nang dé san xuat cac ché pham hd tro diéu
tri hodc diéu tri bénh ly viém nhidém. Tuy
nhién ¢ Viét Nam cac nghién cuu hoat
tinh sinh hoc loai cay nay van con rat han
che.

Vi myc tiéu nghién ciru danh gia hoat
tinh khang oxi hoa, khang khuian va
khang viém in vitro caa mot sb cao chiét
tir cdy Bong nudc can thiét dugc thuc
hién, gop phan bo sung thém dix liéu vé
loai cdy nay, la co s& cho cac nghién cau
tiép theo.

2. POI TUQNG VA PHUONG
PHAP NGHIEN CUU

2.1. Nguyén li¢u

Phan trén mit dat Bong nude duoc thu
hai & Quan 12, TP. HCM vao thang
03/2021. Duoc liéu sau khi thu hai duoc
loai bo tap chat, phoi kho va xay nho dén
kich thuéc 2 mm. Chiét xudt cao Bong
nuoc: 3,0 kg bot dugc liéu Bong nudce
duogc chiét ngam kiét véi ethanol 96% (ti
I¢ dugc liéu - dung mai la 1:15), cd quay
giam ap dich chiét ¢ 65 °C thu duoc 280
g cao ethanol. Can 180 g cao ethanol
chiét phan doan lan luot véi céc dung
mdi n-hexane, ethyl acetate va n-butanol
bdo hoa nudce, bay hoi cac dich chiét thu
duoc 25,5 g cao n-hexane; 36,8 g cao
ethyl acetate; 60,3 g cao n-butanol; 45,3
g cao nudcC.
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Hinh 1. Cay Béng nwéc (Impatiens balsamina L.)

Héa chat: Methanol,
hexane, ethyl acetate,
(Chemsol, Viét Nam).

Chdt dsi chiéu: acid ascorbic (Sigma-
Aldrich), diclofenac natri (Sigma-
Aldrich),  aspirin  (Sigma-Aldrich),
amoxicillin (Céng ty C6 phan Duogc
pham DOMESCO).

Chung vi

ethanol, n-
n-butanol

khugn th# nghiém:
Escherichia coli (ATCC 25.922),
Pseudomonas aeruginosa
(ATCC 27853), Staphylococus aureus
(ATCC  29.213) va Salmonella
typhimurium (ATCC 39.183).

2.2. Phuong phap nghién ciru

2.2.1. Khdo sdt so’ bg thanh phan
héa thuc vit ciia Bong nwoc

Bot dugc liéu Bong nude 20 g duoc
chiét lan luot véi cac dung méi co dod
phan cuc ting dan la diethyl ether,
ethanol 96% va nudc. Mot phan dich
chiét ethanol va nuéc duoc tién hanh thay
phan véi acid hydrochloric dé xac dinh

cac cau trac aglycol (Tran Hung va cs.,
2014).

2.2.2. Khdo sat hogt tinh khang oxy
héa bang thi# nghi¢gm DPPH va ABTS

Thet nghiégm DPPH: Pha lodng céc cao
Béng nudc thanh ddy nong do thich hop,
tién hanh hat 0,5 ml mdi dich thir vao cac
6ng nghiém, thém 3,5 ml methanol va
0,5 ml dung dich DPPH 0,6 mM. Lic déu
va dé yén trong t6i 30 phut. Tién hanh do
d6 hap thu ¢ budc séng hap thu 517 nm
bing may do quang phé Beckman
Coulter DU730 (Puc). Chat d6i chiéu
dugc su dung la acid ascorbic
(Miliauskas et al., 2004).

The nghiém ABTS: Pha loang cac cao
Bong nudc thanh day nong do thich hop.
Dung dich ABTS™ dugc chuan bi bang
cach cho dung dich ABTS 7 mM vao
dung dich potassium persulfate (K2S20s)
2,4 mM vi thé tich bang nhau rdi u dung
dich trong bong ti 16 gio, ¢ nhiét do
phong. Sau d6 pha lodng methanol dé thu
duoc @6 hap thu 0,706 + 0,01 & budc
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s6ng 734 nm. Tién hanh hat 1,0 ml dung
dich mau tht va 1,0 ml dung dich
ABTS™. U hdn hop phan ang ¢ nhiét do
thuong, tranh anh sang trong 7 phut, do
mat d6 quang & budc soéng 734 nm. Chat
dbi chiéu duoc sir dung 1a acid ascorbic
(Miliauskas et al., 2004).

Tinh toan: Hoat tinh khang oxi hoa
(HTKO) dugc xac dinh boi cong thuc
HTKO(%) = [(OD, — ODy)/OD,] x 100
(trong d6 OD,, OD lan luot 12 mat do
quang mau trang va mau thir). Xay dung
duong biéu dién sy twong quan giita
HTKO (%) va nong d6 mau thi, tir do
suy ra gia tri ICso 12 nong do6 wc ché 50%
goc ty do DPPH/ABTS.

2.2.3. Khdo sat hogt tinh khang viém
cua cao tong va cao phdn doan

Uc ché bién tinh protein: Pha lodng
cac cao Bong nudc trong DMSO 5%
thanh ddy nong do thich hop, tién hanh
hat 2,0 ml mdi dich ther vao cac 6ng
nghiém; thém 0,2 ml 1ong trang trang ga
twoi va 2,8 ml dém PBS (pH = 6,4). Hon
hop duoc lic déu va dugc u ¢ 37 °C + 2
°C trong cach thuy 15 phat. Sau d6 lam
nong ¢ 70 °C trong 5 phit ¢ trong cach
thaty, 1am ngudi rdi tién hanh do mat do
quang & budc song 660 nm. Chit dbi
chiéu duoc s dung la diclofenac natri
(Naz et al., 2004).

Uc ché enzym proteinase: Pha lodng
cac cao Bong nudc trong DMSO 5%
thanh ddy noéng do6 thich hop, tién hanh
hat 0,5 ml méi dich thtr vao cac ng ly
tam; thém 0,03 mg trypsin va 0,5 ml dém
Tris-HCI 20 mM (pH 7,4). Hon hop phan
ung dugc u ¢ 37 °C trong 5 phut, sau do
thém 0,5 ml casein 0,8% vao va u hon

hop trong 20 phut nita. Sau khi két thic
qua trinh u, 1,0 ml acid percloric 70%
dugc thém vao dé két thic phan ung. H3n
hop duogc ly tam va do do hap thy cua
phan ndi phia trén & buéc song 210 nm.
Luong tuong dwong thé tich dung dich
dém Tris HCI 20 mM pH 7,4 dugc thay
thé dung dich th st dung 1am mau trang.
Chat ddi chiéu dugc s dung la aspirin
(Naz et al., 2004).

Tinh toan: Hoat tinh uc ché duoc xac
dinh bai céng thac 1IC(%) = [OD. — (ODx
— ODc)]/ OD¢ x 100 (trong d6 ODc,
ODcx, ODx lan luot 12 mat ¢6 quang mau
chtrng, mau trang thir va mau thir). Xay
dung duong biéu dién sy twong quan giira
IC(%) va nong d6 mau thir, tir d6 suy ra
nong do ¢ ché 1Cso.

2.2.4. Khdo sat hogt tinh khang
khuan cua cao tong va cao phin dogn

Xac dinh dwong kinh vong khang
khuan: Cac chung vi khuan thir nghiém
sau khi hoat hoa c6 mat do 1x10° - 1x108
CFU/ml duoc trai déu lén dia thach
Luria-Bertani (LB) bang que trdi vo
trung. Ding dung cu duc 16 thach co
duong kinh 6 mm. Cho vao mai 16 100 pl
dich cao chiét thar nghiém & ndng d6 100
mg/ml pha trong DMSO 5%. U cac dia
thach & 37 °C trong 24 gid. Su khuéch tan
cua cao chiét ra moi truong thach s& wc
ché su ting truong cua cac chung vi sinh
vat khao sat tao thanh vong khang khuan
xung quanh giéng thach. Xac dinh duong
kinh vong khang khuan (mm) theo cong
thac DKV = DK Vmiu the - PKVchang am.
Khang sinh amoxicillin nong d6 50 pg/ml
duoc sir dung lam ching duong. Chiing
am la DMSO 5% (John et al., 2012).
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Xdc dinh néng dé vc ché téi thiéu sir
phét trién cia cac chung vi sinh vat khao
sat (MIC): Cac mAu cao chiét dugc phan
tdn trong DMSO 5% va pha lodng trong
moi truong nudi ciy dé duoc cac nong do
0,78 - 25 mg/ml. Chidm 1 ul huyén dich
cac chang vi khuan khao sét ¢ nong do
khoang 1x108 - 1x108 CFU/mI Ién mat
dia thach chira chat thir nghiém. U cac dia
thach & 37 °C trong 24 gio, quan sat dém
s lwong khuan lac moc trén dia thach.
MIC (mg/mL) la ndng d6 cao thir nghiém
nhé nhat ngan can su phat trién cua vi
khuan trén ban thach dwgc quan séat bang
mat thuong. Ching duong 1a amoxicillin.

Chuang &m la DMSO 5% (John et al.,
2012).

3. KET QUA NGHIEN CUU

3.1. Thanh phan hoa thuc vat caa
Bong nwéc

Dich chiét Béng nuée duge dinh tinh
v6i cac thudc thir dic trung cho thiy
Bong nudc chia nhiéu hop chat quan
trong nhu chat béo, carotenoid,
triterpenoid, coumarin, anthraglycosid,
flavonoid, tannin, saponin, acid hiru co,
hop chat khir. Két qua thanh khao sét
duoc ghi nhan ¢ Bang 1.

Bang 1. So' bd thanh phan héa thuc vt ciia Béng nwéc

Nhom hep

STT chit Thubc thir Céch phat hign Két qua
1  Chatbéo Nho dung dich Ién gidy ~ Vét trong mo +
2  Carotenoid H2S04 dam dac Vét mau xanh hoic do +

. A Can dich chiét cé mui Co6 mui thom déc trung
3 Tinhdau -
thom
4 Triterpenoid Phan tng Liebermann- (;0 vong ngan cach mau +
Burchard tim ’
5 Alkaloid Thuoc thu Dragendorff  Co6 két tia cam dén do -
. ] 2 Phét quang dudi den UV
6  Coumarin Phét quang trong kiém 365 nm ‘ +
7 Antraglycosid KOH 10% L? P K'em €0 mau hang +
dén do 7
8 Flavonoid  MgHCI dam dic Dung dich chuyen sang
hong dén do
9 Tannin FeCl35% Ket tua xanh den +
Gelatin-muoi K&t tua trang +
10  Saponin Phan tng tao bgt Cot bot bén 15 phat +
11 Acidhtuco  NaCOstinh the CO bot khi +
12 Hopchatkhw  Phan tng Fehling K&t tua mau délgach +
13 Polyuronic Pha lodng vai con 90%  Két tua bong trang -

(+): ¢0; (-): khéng cb
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3.2. Hoat tinh khang oxy héa cia
cao Bong nwoc trén thir nghiém
DPPH va ABTS

3.2.1. Tha# nghigm DPPH: Cac cao
Bong nude sau khi dugc pha loéng ¢ cac
khoang nong do phu hop khi tién hanh

thir nghiém hoat tinh khang oxi hda cho
thay kha niang trung hoa manh gdc tu do
DPPH". O néng d6 cang cao, kha ning
trung hoa gbc DPPH" cua c4c cao Bong
nuéc cang ting 1én. Mdi tuong quan gitta
nong do cao thir nghiém va hoat tinh
khang oxi héa dugc thé hién & Hinh 2.

A B
80 - 80 -
y = 4.0936x + 12.332 y =0.2729x + 14.459
$ 60 - R2 = 0.9901 g 60 - R2 = 0.9916
_ o _
g 40 g 40
T 20 - 20 -
0 T T 1 0 T T 1
0 .5 10 15 50 100 150 200
Nong do (pg/ml) Nong d (pg/ml)
C D
S 100 y = 0.2043x + 8.92 = 100 y = 2.8504x + 9.682
S =
5’ R2=0.9897 = R2=0.9933
T T
O T T T 1 0 T T T 1
0 100 200 300 10 20 30
Nong d6 (ug/ml) Nong d6 (ug/ml)
E F
27 y=0332x+ 10736 801y = 0.0875x + 7632
S 60 R2 = 0.9975 & 60 R2 = 0.9789
g 40 g 40
T 20 T 20
0 T T T T 1 0 T T T T 1
0 50 100 150 200 0 200 400 600 800
Nong d6 (ug/ml) Nong d6 (ug/ml)

Hinh 2. Hoat tinh dap tit géc tw do DPPH ciia acid ascorbic va cic cao Béng nwéc. A:
acid ascorbic, B: cao tong ethanol, C: cao n-hexane, D: cao ethyl acetate, E: cao n-
butanol, F: cao nuoc.

165



Tap chi Nghién ctru khoa hoc va Phat trién kinh té Truong Pai hoc Tay Do

S 16 - 2022

Mt khéc, ndng d6 e ché 50% géc tu
do ICso duoc xac dinh bing cach ngoai
suy tir duong biéu dién hoat tinh theo
ndng do duoc ghi nhan trong Bang 2, gia
trj ICso cang thap, hoat tinh khang oxi hoa
cua cao thir nghiém cang manh. Do @6,
hoat tinh khang oxi hoa cac cao Bong

nuéc ting dan theo thir ty cao nudc < cao
n-hexane < cao téng ethanol < cao n-
butanol < cao ethyl acetate. Cao ethyl
acetate (ICso = 14,1 pg/ml) c6 hoat tinh
khang oxi hda bang 0,65 lan so véi chat
dbi chiéu acid ascorbic (ICsp = 9,2
ug/ml).

Bang 2. Gia tri 1Cso cia thir nghiém DPPH

Mau thir ICso (Ug/mL)
Cao ethanol 130,2
Cao n-hexane 201,1
Cao ethyl acetate 14,1
Cao n-butanol 118,3
Cao nudc 4842
Acid ascorbic 9,2

3.2.2. Thi nghigm ABTS

Thir nghiém khang oxi hoa véi ABTS,
cao Bong nude cling ¢ két qua tuong tu
doi véi thir nghiém DPPH. O cac khoang

nong d6 phl hop, cao Bong nude déu thé
hién kha ning trung hoa cac gbc tu do
ABTS manh. Hoat tinh khang oxi hoa
phu thudc vao nong do cao thir nghiém
thé hién & cac dudng tuyén tinh & Hinh 3.

A

80 y=11533x +0.2992
g 60 R2=0.9991
g 40
- 20

0

0 2 4 6 8
Néng d6 (ug/ml)

B

80
< 60 y = 1.1455x + 0.313
% R2=0.9935
< 40
l_
20

0
0 20 40 60
Nong d6 (png/ml)
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C D
100 80
y = 1,0304x + 26,238 y = 6,1798x - 3,2109
S R2=0,9971 < 60 R2=0,9928
2 =0 a0
E =
T L 20
0 0
0 20 40 60 0 3 6 9 12
Nong d6 (pg/ml) Nong d6 (pg/ml)
E F
80 | y=0,7162x - 3,8352 80 y = 0.3767x - 2.606
<) 2 =
% 60 R2=10,9941 g 60 R2=0.9945
E 40 S 40
20 20
0 0

0 50 100 150
Nong d6 (ng/ml)

0 50 100 150
Nong do (ug/ml)

200 250

Hinh 3. Hoat tinh dap tfl:[ goc tw do ABTS ciia acid ascorbic va cac cao Bong nuwéc
A: acid ascorbic, B: cao tong ethanol, C: cao n-hexane, D: cao ethyl acetate, E: cao n-
butanol, F: cao nuwéc

Dua vao phuong trinh duong biéu dién
hoat tinh theo néng do ¢ Hinh 3, suy ra
nong d6 wc ché 50% gbc tu do ABTS™
(ICs0) & Bang 4. Két qua gia tri 1Cso cho
thay hiéu qua trung hoa géc ty do ABTS
Clia cac cao Bong nudc ting dan theo thi

tu cao nudc < cao n-butanol < cao tong
ethanol < cao n-hexane < cao ethyl
acetate. Trong do, cao ethyl acetate (ICso
= 8,6 ng/ml) c6 hoat tinh bang 0,5 lan so
véi acid ascorbic (1Cso = 4,3 pg/ml).

Bang 4. Gia tri 1Cso trong thir nghiém ABTS

Mau thir ICso (Ug/mL)
Cao ethanol 43,4
Cao n-hexane 23,0
Cao ethyl acetate 8,6
Cao n-butanol 75,2
Cao nudc 139,7
Acid ascorbic 4,3
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3.3. Két qua khao sat hoat tinh
khang viém ciia cidy Bong nwéc

3.3.1. Hoat tinh #@#c ché bién tinh
protein

14 -
12 -

10 -

ICso (Mg/ml)

Hiéu qua tc ché bién tinh protein trang
ctia cao chiét Bong nude dugc so sanh voi
chat ddi chiéu diclofenac natri dya vao
gia tri ICso két qua duoc thé hién qua hinh
sau:

|

EJII

Cao
ethanol

Diclofenac
natri

Cao n-
hexan

Cao n-
butanol

Cao ethyl
acetat

Cao nudc

Hinh 4. Gia tri 1Cso hoat tinh vrc ché bién tinh protein ciia cac cao Béng nwéc

Két qua gia tri ICso & d thi Hinh 4, thé
hién cac cao Bong nudc déu c¢d kha ning
¢ ché sy bién tinh albumin 1ong trang
trirmg. Phan doan n-hexane cho hiéu qua
trc ché tét nhat so véi cac phan doan con
lai & khoang nong d6 khao sat, cao n-
hexane co gia tri ICso la 2,64 mg/mL, sau
d6 1a cao téng ethanol (ICsp = 7,10
mg/mL), cao n-butanol (ICso = 7,93
mg/mL), cao ethyl acetate (ICso = 8,88
mg/mL) va cao nudc (ICso = 11,56
mg/mL). Chét ddi ching diclofenac natri

trc ché bién tinh albumin trang voi gia tri
ICso 12 2,5 mg/ml.

3.3.2. Hogt tinh #c ché enzym
proteinase

Cac cao Béng nude duogc pha lodng c6
nong do trong khoang 1 - 15 mg/ml va
tién hanh thir nghiém hoat tinh @c ché
proteinase. Két qua gia tri 1Cso cua cac
cao chiét Bong nudc thir nghiém dugc ghi
nhan ¢ Hinh 5.
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3.5 1

I1Cs, (mg/ml)
= = N N w
o (6] o o1 o

o
(6}
1
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Cao
ethanol

Aspirin

Cao n-
hexan

Cao ethyl Caon-
acetat  butanol

Cao nudc

Hinh 5. Gia tri 1Cso hoat tinh wc ché enzym proteinase ciia cac cao chiét Béng nwéc

Tuong ty, d6i véi thir nghiém uc ché
bién tinh protein do nhiét, cac cao Bong
nuée déu c6 kha niang wc ché enzym
proteinase manh. Trong d6, cao ethyl
acetate cho hiéu qua wrc ché manh nhat so
véi cac cao con lai ¢ khoang nong do
khao sat véi 1Cso 1a 0,34 mg/mL, hoat tinh
ric ché giam dan theo thir tu cao tong
ethanol (ICso = 0,65 mg/mL) > cao n-
butanol (ICso = 0,79 mg/mL) > n-hexane
(ICs0 = 2,40 mg/mL) va thap nhét 14 cao
nuéc (ICso = 2,99 mg/mL). Chat dbi
chuang aspirin c6 e ché enzym proteinase
véi 1Cso = 0,08 mg/ml.

3.4. Két qua kha ning khang khuan
cua cay Bong nuwéc

3.4.1. Puwong kinh vong khang khudn

Khi dinh tinh kha niang khang khuan
Cua cac cao Bong nudc trén 4 chung E.
coli, P. aeruginosa, S. aureus va S.
typhimurium bang phuong phap khuéch
tan trén dia thach cho két qua kha quan.
Cac cao chiét & nong do 100 mg/ml déu
trc ché sy phét trién cua 4 chung vi khuan
khao sat vai duong kinh vong khéng
khuan tr 8 - 26 mm. Chung duong
amoxicillin & nong do 50 pg/ml c6 dudng
kinh vong khang khuan tir 19 - 29 mm,
chitng am (DMSO 5%) khong cO tac
dung khang khuan (Bang 5).
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Bang 5. Puong kinh vong khang khuan cia cac cao Béng nwéc

Puwong kinh vong khang khuan (mm)

Mau thir E. coli P.aeruginosa S. aureus S. typhimurium
Cao ethanol 13 12 15 17
Cao n-hexane 16 14 18 19
Cao ethyl acetate 18 15 25 26
Cao n-butanol 13 12 16 15
Cao nudc 9 8 11 11
Amoxicillin 19 20 27 29
Chang am - - - -

“-”: khéng irc ché, duwong kinh vong khang khuan bao gom diwong kinh 16 thach 6 mm

3.4.2. Nong dé wc ché téi thiéu cua
cdc cao Bong nwoc

Pé xac dinh gi4 tri ndng do tc ché tdi
thiéu (MIC), cac cao Bong nudc duoc
pha loang trong moéi truong thir nghiém
dé thu duoc cac mau thir c6 nong do trong
khoang 0,78 - 25 mg/ml. Két qua thu
nghiém cho thdy, ngoai trir cao nudc
(MIC > 25 mg/ml) cac cao con lai cao
ethanol, cao n-hexane, cao ethyl acetate,
cao n-butanol déu c6 MIC xac dinh trong
khoang nong do 0,78 - 25 mg/ml (Bang

6). Trong d6 hoat tinh &c ché giam dan
theo thu tu cao ethyl acetate > cao n-
hexane > cao n-butanol > cao téng
ethanol. Mat khac, két qua MIC con thé
hién thé hién tac dong uc ché cua cao
Bong nudc cac chung vi khuan Gram
duong (S. aureus, S. typhimurium) manh
hon céc chung Gram am (E. coli, P.
aeruginosa). Chung duong amoxicillin
trc ché 2 chung E. coli va P. aeruginosa
véi MIC 1 50 pg/ml va e ché 2 chung S.
aureus va S. typhimurium véi MIC 14 25
ug/ml.

Bang 6. Nong dd wc ché tdi thiéu (MIC) cac cao Bong nwéc

x . MIC (mg/ml)
Mau thir E. coli P. aeruginosa S. aureus S. typhimurium
Cao ethanol 12,5 12,5 12,5 6,25
Cao n-hexane 3,13 6,25 1,56 1,56
Cao ethyl acetate 1,56 3,13 0,78 0,78
Cao n-butanol 6,25 6,25 3,13 3,13
Cao nudc > 25 > 25 > 25 > 25
Amoxicillin 0,05 0,05 0,025 0,025
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4. THAO LUAN

Két qua dinh tinh so b bang cac phan
mg dic trung cho thiy phén trén mit dat
cdy Bong nudc chura nhiéu nhém chat thir
c4p quan trong nhu chat béo, carotenoid,
triterpenoid, coumarin, anthraglycosid,
flavonoid, tannin, saponin, acid hitu co,
hop chat khir. Nhiéu nghién ctu da xac
dinh ciu trc cua cac hop chat tinh khiét
phén lap tir cac b phan cay Bong nudc
thudc cac nhom naphthoquinon nhu 2-
hydroxy-1,4-napthoquinon; 2-hydroxy-
3-methoxy-1,4-naphthoquinon; 2,3-dihy-
droxy-1,4-naphthoquinon; 2,2’-methyle-
nebis(3-hydroxy-1,4-naphtho-quinon);
(2-hydroxyethyl)-1,4-naphtho-quinon;
nhom  flavonoid nhu  quercetin,
kaempferol, dan suit quercetin-3-O-
glucosid, kaempferol-3-O-glucosid va
nhoém sapo-nin nhu dan suat 26-0O-4-D-
glucopy-ranosid cua hosenkol va dan suat
3-0-p-D-glucopyranosid cua presapoge-
nin. Cac bao cao sang loc hoat tinh in
vitro ctia cac hop chat nay ciing da buéc
dau chitng minh tac dung khang oxi hoa,
khang khuan, khang viém, khang ung thu
tuong doi tot (Meenu et al., 2015; Singh
etal., 2017).

Bén canh d6, mot sé thir nghiém hoat
tinh khang oxi héa, khang viém, khang
khuan in vitro trén cac cao ethanol va cao
phan doan phan trén mat dat cua Bong
nudc thu hai tai H6 Chi Minh ciing cho
két qua dang quan tim. Trén thir nghiém
khang oxi hoa DPPH va ABTS, cac cao
Bong nude déu ¢b kha ning trung hoa cac
g6c tu do DPPH' va ABTS™ véi nong do
rc ché 50% thap so voi acid ascorbic.
Trong céc cao chiét thir nghiém, cao phan
doan ethyl acetate thé hién hoat tinh

khang oxi hdéa manh nhat vai 1Csp 12 14,1
ug/ml va 8,6 pg/ml lan luot trén thi
nghiém DPPH va ABTS. Cac cao Bong
nudc chira nhiéu hop chat cé cac nhém -
OH lién két v6i nhan thom nhu hydroxy-
1,4-naphthoquinon, cac flavonol va cac
acid phenolic. Cac hydro linh dong trong
nhém -OH dé& dang nhuong di dé trung
hoa cac goc tu do ¢6 hai, gip khang oxi
héa bao vé co thé.

Céc cao Bong nudc con thé hién hoat
tinh khang viém manh trén 2 thir nghiém
Gc ché bién tinh protein va Gc ché
proteinase. Trong phan ung viém, cac
protein huyet tuong dong vai tro rat quan
trong bao géom hé thong b6 thé, hé thdng
dong mau va hé thoéng Kinin. Cac san
pham cudi cua hé thdng bo thé bao gdm
C3a, C5a gay hoa hudng dong bach cau
va lam té bao mast phong cac chat trung
gian gay viém. Hoat dong cua enzym h¢
thdng kinin dan dén san xuat bradykinin
gay ra hién tugng gidn mach, tang tinh
tham thanh mach trong phan @ng viém
(Laurence et al., 2018). Mat khac, ¢ diéu
kién binh thuong md duoc bao vé boi
antiprotease  (ou-macro-globulin, — oa-
antitrypsin). Khi viém bach cau di chuyén
dén vi tri viém dé thuc hién chac ning
thue bao, trong co ché diét khuan cua
bach cAu c6 sy san xuit ra acid
hypochloro cé tinh diét khuan, bat hoat
antiprotease, hoat hdéa cac enzym
collagenase, elastase tham gia vao qua
trinh phan hity chat nén ngoai bao gay ton
thurong mo lién két (Pham Hoang Phiét,
2004). Cac cao Bong nude, dac biét la cao
n-hexane va ethyl acetate dugc xem la
ngudn chira cac 1,4-naphthoquinon va
flavonoid c6 hoat tinh @c ché bién tinh
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protein rat tot véi 1Cso trong khoang 2,64
- 11,56 mg/ml so véi thude dbi chang
diclofenac natri (ICso = 2,50 mg/ml).
Tuong ddng véi két qua nay, cac cao
khao sat cling ¢ hoat tinh &c ché enzym
trypsin manh véi ICso trong khoang 0,34
- 2,99 mg/ml so véi dbi ching aspirin
(ICs0 = 0,08 mg/ml). Cac 1,4-naphtho-
quinon phan Iap tr cao phan doan ethyl
acetate con cé hoat tinh ¢c ché chon loc
cyclooxygenase-2 (COX-2), giam tong
hop prostaglandin H, dong vai tro quan
trong ¢ ché cac phan &ng viém (Oku et
al., 2002).

Trong thir nghiém hoat tinh khang
khuan bang phuong phap khuéch tan trén
dia thach, & ndng d6 0,78 - 25 mg/ml céc
cao Bong nugc wc ché tét 4 chung vi
khuan ther nghiém E. coli, P. aeruginosa,
S. aureus, S. typhimurium. Pay la cac
chung vi khuan gay bénh thuong gap ¢
ngudi, E. coli 1a truc khuan Gram am gay
bénh tiéu chay, nhiém trung dudng ruot,
tict niu; P. aeruginosa Ia tryc khuan
khuan Gram am gay nhlem trung duong
rudt, tiét niéu, tan coéng vét thuong gay
nhiém tring huyét; S. aureus 1a cau khuan
Gram duong gay viém phoi, nhiém tring
mau, gay ap se, nhiém tring da, S.
typhimurium 1a tryc khuan Gram duong
gay bénh thuong han. Két qua gia tri MIC
trong thir nghiém cho thay, cac cao Bong
nudéc ic ché tt cac chung vi khuan Gram
duong dién hinh hon céc ching Gram am,
trong d6 cao ethyl acetate thé hién hoat
tinh t5t nhat so v&i cac cao con lai voi
MIC trong khoang 0,78 - 3,13 mg/ml.

5. KET LUAN

Cay Bong nudce 1a dugc liéu quy chaa
nhiéu nhém hop chéat c6 hoat tinh sinh
hoc manh, dac trung la cac 1,4-naphtho-
quinon va flavonoid. Céc cao chiét xuat
tir phan trén mat dat Bong nudce thé hién
tdc dung khang oxi hda, khang viém,
khang khuan dién hinh ¢ tiém ning Gng
dung dé san xuat cac ché pham khang
viém, thay thé cac chat khang viém tong
hop, c6 tinh an toan cao va phu hop dé hd
trg diéu tri cac bénh ly viém mén tinh.
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ABSTRACT

The aim of this study was preliminary phytochemicals identification and in vitro examination
of antioxidant, antibacterial, and anti-inflammatory activities of the aerial part of Impatiens
balsamina L. The crude extract and its fractions of 1. balsamina investigated the antioxidant
activity by DPPH and ABTS free radical scavenging assays. The anti-inflammatory activity
was evaluated on protein denaturation and proteinase enzyme inhibition tests. The
antibacterial activity was studied on Escherichia coli, Pseudomonas aeruginosa,
Staphylococcus aureus, and Salmonella typhimurium by using agar disc diffusion test. The
results showed that I. balsamina contained fats, carotenoids, triterpenoids, coumarins,
anthraglycosides, flavonoids, tannins, saponins, organic acids, and reducing compounds.
The 1. balsamina extracts showed strong antioxidant activity, in which ethyl acetate extract
had the highest activity with 1Csp values of 14.1 pg/ml (DPPH test), and 8.6 wg/ml (ABTS
test). Similarly, on the protein denaturation and proteinase enzyme inhibition assays, ethyl
acetate extract was the strongest inhibitor with 1Csg values of 0.34 - 8.88 mg/ml. The 1.
balsamina extract markedly inhibited 4 strains of bacteria, in which ethyl acetate extract had
the best inhibitory activity with MIC values of 0.78 - 3.13 mg/ml. Impatiens balsamina has
the potential candidate to develop a chronic anti-inflammatory product.

Keywords: Impatiens balsamina, antioxidant, antibacterial, anti-inflammatory,
phytochemical components
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