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SUMMARY

ANTIOXIDATIVE AND ANTIBACTERIAL EFFECTS OF
Ehretia asperula LEAVES EXTRACTS GROWN IN TAY NINH PROVINCE

Ehretia asperula is a widely used as a medicinal plant in Vietnam. In the present study, leaves of Ehretia
asperula grown in Tay Ninh province were selected to evaluate their potential as antioxidant and
antibacterial agents. The antioxidant activities were determined by total antioxidant capacity, reducing
power, neutralize free radicals 2,2-diphenyl-1-picrylhydrazyl and 2,2’-azino-bis(3-ethylbenzothiazoline-
6-sulfonic aicd). The antibacterial activity was determined by determining the antibacterial ring
diameter, the minimum inhibitory concentration and the minimum bactericidal concentration of four
strains of Gram-negative bacteria and two strains of Gram-positive bacteria. The ethyl acetate fraction of
Ehretia asperula leaves had stronger antioxidant activity than the other extracts with ECsp values
ranging from 10 to 20 pg/mL. Ehretia asperula leaf extracts were more effective against Gram-positive
bacteria than Gram-negative bacteria. The results show that there is a direct correlation between
polyphenol content, antioxidant activity and antibacterial activity. Thus, the leaves of Ehretia asperula
grown in Tay Ninh showed good antioxidant and antibacterial activities.
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1 MG PAU thé sinh vat dan dén sy suy giam mién dich tao
diéu kién thuan lgi cho cac vi khuan co hoi xam
nhap. Cac dong vi khuan gay bénh c6 thé dugc
xir ly bang thudc khéang sinh. Tuy nhién, viéc sir
dung thudc khang sinh bira bai da din dén su
xuét hién cua cac dong vi khuan khang thudc [2].
Céc hop chit thién nhién dong mot vai trd quan
trong trong viéc khdm phé thuéc mai c6 hoat tinh
khang oxy héa va khang khuan thay thé thudc
khang sinh tong hop [3].

Cac goc ty do thuoc nhém oxy hoat dong
(Reactive oxygen species, ROS) va nhom nito
hoat dong (Reactive nitrogen species, RNS) tham
gia vao hau hét cac qua trinh sdng cua sinh vat.
ROS va RNS can thiét cho co ché bao vé dé
chéng lai bénh tat, tham gia vao hé thong tin hiéu
té bao, cam &ng phan wng phan bao va xuc tac
c4c qua trinh chuyén hoa. Khi ROS va RNS dugc
tao ra qua muc béi cac chat héa hoc ngoai sinh
hodc do qua trinh trao ddi chat cia co thé dan
dén quéa trinh oxy héa nucleic acid, lipid, protein,
dot bién gene, ton thuong va chét té bao [1].
ROS va RNS tao ra qua mirc lam tén thwong co

Cay xa den (Ehretia asperula) thuoc ho voi voi
(Boraginaceae) thuong dugc trong lam thudc.
Theo y hoc dan gian, cay xa den c6 thé diéu tri
kinh nguyét khong diéu, bé kinh, viém gan, bénh
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da day, mun nhot, viém sung, giam tiét dich trong
X0 gan cb chuéng ung thiing, tidu viém, giai doc.
Cay xa den dugc chitng minh c6 chira cac hop
chét thién nhién c6 loi ddi véi stic khoe con nguoi
nhu carbohydrate, protein, amino acid, chat béo,
alkaloid, phenol va tannin [4]. Cay xa den c6 kha
niang khang ung thu [5] va khang oxy héa [6]. Cac
nghién ciru vé thanh phan hdéa hoc va hoat tinh
sinh hoc cua cdy xa den trong ¢ cac tinh mién Béc
cua Viét Nam da duoc thuc hién nhidu. Tuy nhién,
nghién cau vé cdy xa den dugc trong & mién Nam
cua Viét Nam van con rat it. Do d6, nghién ctru da
tién hanh xac dinh tiém nang dugc lidu cua cay xa
den duoc trong tai tinh Tay Ninh, Viét Nam.

2. THUC NGHIEM
2.1 Nguyén ligu

Cay xa den (hat giéng c6 ngudn gc tir tinh Hoa
Binh) duoc trong tai x& Thai Binh, huyén Chau
Thanh, tinh Tay Ninh véi khoang cach la 1 x 1
m, khéng bon phén va thu hoach sau 12 thang
trong. Mau duoc xir 1y va luu giit tai phong thi
nghiém Nghién ciu va Phat trién Duoc liéu cua
b6 mdn Sinh hoc thuoc Khoa Khoa hoc Tu
nhién, Trudng Pai hoc Cin Tho. Ciy xa den
duoc xac dinh dya vao dic diém hinh thai co
quan sinh dudng va sinh san theo hé thong phan
loai Cay co Viét Nam [7] va dugc x&c nhan boi
PGS. TS. bang Minh Quén (B6 mdn Su pham
Sinh hoc, Khoa Khoa hoc Ty nhién, Truong Dai
hoc Cin Tho). Cac dong vi khuan: Listeria
innocua ATCC33090, Bacillus cereus ATCC ®
10876TM, Staphylococcus aureus ATCC 6538,
Psedomonas  aeruginosa ATCC 27855,
Escherichia coli ATCC ® 25922TM, Salmonella
typhi ATCC ® 13311TM duoc cung cip boi Bo
mén Sinh hoc, Khoa Khoa hoc Tu nhién, Truong
Pai hoc Can Tho.

2.2 Hoba chét va thiét bi

Hoa chit: Ethanol (Cemaco), trolox (Sigma-
Aldrich), K3S;0s (Merck), NaCOs; (Merck),
gallic acid (Merck), Folin-Ciocalteu’s phenol
reagent  (Merck), KsFe(CN)s (Merck),
CI;CCOOH (Merck), FeCl; (Sigma-Aldrich),
2,2-diphenyl-1-picrylhydrazyl (Sigma-Aldrich),
2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic
aicd (Germany), 2, 4, 6-tripyridyl-s-triazine
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(Sigma-Aldrich), NH4M07024.4H,0 (Xilong),
dimethyl sulfoxide (Merck), agar (Cbng ty
TNHH Hai Long, Viét Nam), moi truong luria
bertani broth (Himadia, An Do) va resazurin
sodium salt (Sigma-Aldrich).

Thiét bi: May ly tam lanh (Mikro 12-24, Hettich,
bic), can phan tich (AB104-S, Mettler Toledo,
Thuy S¥), ta say (BE 200, Memmert, Dc), bé
(Memmert, Dtc), may vortex (ZX3, Velp, Y),
micropipette (Thermol Labsystems), may do
quang phd (Thermo Scientific Multiskan GO,
Phin Lan) va may c6 quay chan khdng
(Heidolph, Buc).

2.3 Piéu ché va dinh lweng polyphenol trong
céc cao 14 xa den

Cay xa den trong tai tinh Tay Ninh sau khi thu vé
s& chon Iy phan 14 rira sach va siy kho ¢ nhiét do
tir 60+2°C. L4 xa den (LXD) kho dugc xay nhuyén
thanh bot duoc liéu co kich thuéc hat khoang 60
mesh (0,25 mm). Bot LXD duoc st dung dé xéac
dinh d6 am theo md ta cua Bo Y té (2018) [8]. Bot
LXD c¢6 d6 Am dat tiéu chuan cua Duoc dién Viét
Nam V dugc sir dung dé ngam ty I¢ 1/10 (wiv) voi
ethanol 99,5% & nhiét d6 phong trong 24 gio. Qua
trinh ngdm duoc lap lai 3 lan, dich loc tir céc lan
ngam sé& duoc thu lay ¢ dudi dung mdi bang méay
¢ quay chan khong dé thu dugc cao tong LXD
(cao ethanol). Cao téng LXD s& duoc st dung dé
chiét long-long lan luot vé6i n-hexane, ethyl acetate
dé thu dugc cac cao phan doan tuong tng. Cac cao
LXD s€ dugc xac dinh ham lugng polyphenol theo
md ta cua Trang et al. (2022) [6].

2.4 Khao sat hoat dong khang oxy hda ciia cac
cao l& xa den

Nghién ciru da tién hanh danh gia hoat tinh
khang oxy hda cua cac cao LXD dva trén 4
phuong phap 1a khang oxy héa téng (total
antioxidant capacity, TAC), tiém ning khir
(reducing power, RP), trung hoa géc tu do 2,2’
azino-bis(3-ethylbenzothiazoline-6-sulfonic aicd
va trung hoa géc ty do 2,2-diphenyl-1-
picrylhydrazyl theo md ta cia Anh et al. (2021)
[9]. O cac phuong phap khao sat hoat tinh khéng
oxy héa in vitro néu trén, chat ddi ching dwong
trolox duoc st dung lam chat déi ching dwong.
Kha ning khang oxy cta cac cao LXDP dugc so



sanh véi trolox dya vao dé do hap thu quang phé
ctia mau thir dat 0,5 (Absos-absorbance of 0,5) hozic
nong d chat chuan hay cao chiét khir hoac trung
hoa dwoc 50% gbc tw do (ECs-effective
concentration of 50%). Gia tri Absos hoac ECsp cta
cac cao LXD va trolox dugc Xac dinh theo mo ta
cua Piaru et al. (2012) [10].

2.5 Khao sat hoat tinh khang khuan cia cac
cao la xa den

Hoat tinh khang khuan ciia cac cao LXD s& dugc
danh gia dua vao 3 phuong phap 1a khuéch tan
giéng thach, pha lodng vi mé va dém séng nho giot
theo md ta cta Ngan et al. (2012) [11]. Theo do,
nghién ciru s& ghi nhan duong kinh vong khang,
nong do wc ché tdi thiéu (Minimum inhibitory
concentration, MIC) va ndng do diét khuan tdi thiéu
(Minimum Bactericidal Concentration, MBC) cua
tirng cao chiét.

2.6 Phan tich va xir ly s6 ligu

S4 liéu dugc phan tich va xir ly théng ké bang phan
mém Minitab 16 (ANOVA-Tukey’s). Biéu db dugc
V& bang phan mém Microsoft Excel 2016. Cac thur
nghiém in vitro duoc bé tri 1ap lai 3 lan.

3. KET QUA VA THAO LUAN

3.1. Két qua diéu ché va dinh lrong
polyphenol trong céc cao |4 xa den

LXD twoi (31 kg) sau khi thu hai, dwoc say kho,
xay nhuy@n thanh bot dugc liéu (15 kg) véi do
am 1a 3,66%. Chiét xuat véi ethanol thu dugc 1,5
kg cao tong (hiéu suit 10%). St dung 100 gram
cao tong hoa tan véi 250 mL ethanol va 250 mL
nuéc cat, cho hdn hop vao binh léng 1000 mL,
chiét vai (5 x 500 mL) n-hexane. Phan dich chiét
VGi n-hexane dwoc ¢ quay thu hdi dung méi, thu
duoc 750 g cao phan doan n-hexane (hiéu suét
50%). Phan dich con lai ¢é quay thu hoi dung
moi, sau tiép tuc hoa tan bang 250 mL nudc cét,
cho vao binh léng 1000 mL, chiét véi (5 x 500
mL) ethyl acetate. Phan dich chiét ethyl acetate
dugc ¢ quay thu hdi dung méi dugc 250 g cao
ethyl acetate (hiéu suat 6,67%). Cac cao thu dugc
bao quan trong lo thay tinh & 4°C va sir dung cho
céc khao sat tiép theo.

Céc cao LXD c6 ham lugng polyphenol dao déng
tir 36,29+1,10 dén 208,99+2,78 mg GAE/g cao
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chiét (Hinh 1). Trong d6, cao phan doan ethyl
acetate c6 ham lugng polyphenol cao gap 1,23 lan
cao ethanol va 5,76 lan cao phan doan n-hexane.
Nguyén nhan dugc giai thich dya trén d6 phan cuc
cua cac hop chat polyphenol. Pa phan cac hop
chit nay c6 do phan cuc trung binh dén cao va
ethyl acetate 1a mot dung moi hiru co c6 d6 phan
cuc tuong tng, nén ethyl acetate thich hop dé
chiét tach cac hop chat thién nhién c6 d6 phan cuc
trung binh dén cao nhu polyphenol, thay vi sir
dung n-hexane (dung mdi kém phan cuc).
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Hinh 1. Ham lwong polyphenol trong cac cao
LXD trong tgi Tay Ninh

3.3. Két qud hogt tinh khang oxy hoéa ciia cac
cao la xg den

Két qua danh gia tiém nang khang oxy héa cua
cac chiét xuat LXD bang bon phuong phap TAC,
RP, DPPH va ABTS™* duoc trinh bay trong Bang
1. Nhém nghién ctu nhan thay, hoat tinh khang
oxy héa cua céc cao LXP & tit ca cac phuong
phép khao sat déu tang dan theo thu ty 1a cao
phan doan n-hexane<cao ethanol<cao phéan doan
ethyl acetate. Két qua nay c6 su tuong dong voi
ham lugng polyphenol trong tirng cao da phan
tich ¢ trén (muc 3.2). Hoat tinh khang oxy hda
cua cac cao LXD phu thudc vao ham luong
polyphenol. Nhiéu nghién ctru da chi ra cac hop
chat thuoc nhém polyphenol c6 kha niang khang
oxy héa manh mé&. Céc hop chit thuoc nhom
polyphenol c6 kha ning cung cip cho céc gdc tu
do dién tr hoac khir phiic chat doc vé trang théi
on dinh, khong doc hodc it doc hon cho cac dai
phan tir sinh hoc trong co thé [12]. Cao phan
doan ethyl acetate LXD c6 kha ning khang oxy
héa ¢ cac phuong phap TAC, RP, ABTS™ va
DPPH yéu hon trolox lan luot 1,40, 7,77, 16,03
va 6,58 lan.



Bang 1. Nong dé trung hda hodc khir hodc itc ché durpe dirot 50% gac tu do

STT | Phwong phap Mau thir Phuong trinh héi quy tuyén tinh Gfbfsz,isl(if;slon:ll‘_)? ¢

Ethanol y =0,0052x - 0,01 (R2 = 0,9974) 98,08°+0,60
1 TAC n-Hexane y =0,0031x - 0,0006 (Rz = 0,999) 163,24%+1,77
Ethyl acetate y =0,0071x + 0,0083 (R2=0,9991) 69,25°+0,40

Trolox y =0,0095x + 0,0197 (R2 = 0,9988) 50,569+0,56

Ethanol y =0,0079x + 0,0089 (R2=0,9989) 62,17°+0,72

) Rp n-Hexane y = 0,0055x - 0,0077 (R2 = 0,9991) 92,89%+1,42
Ethyl acetate y =0,0123x + 0,0055 (R2 = 0,9995) 40,31°+0,16

Trolox y =0,0927x + 0,0188 (R2 = 0,9976) 5,199+0,05

Ethanol y = 0,826x + 14,923 (R2 = 0,9362) 42,47°+0,75

3 ABTS™ n-Hexane y =0,5898x + 0,9788 (R2=0,9979) 83,122+0,77
Ethyl acetate y =1,2593x + 2,5904 (R2 = 0,9959) 37,68°+0,06

Trolox y =21,781x - 1,206 (R? = 0,9973) 2,35%+0,03

Ethanol y = 0,7657x + 5,9047 (R2 = 0,9883) 57,60°+0,69

A DPPH n-Hexane y =0,5373x - 0,0823 (R2 = 0,9992) 93,42%+1,01
Ethyl acetate y = 0,8516x + 8,0407 (R?2 = 0,982) 49,27°+0,44

Trolox y = 6,4464x + 1,7395 (R? = 0,9984) 7,499+0,13

Ghi cha: Céc gid tri c6 mau tw (a, b, ¢, d) theo sau giong nhau trong cing mét phuwong phdp thi khéc biét
khéng cé ¥ nghia vé mat thong ké (p>0,05). Ethanol la cao ethanol LXD; n-hexane la cao phdn doan n-

hexane LXD; ethyl acetate la cao phdn doan ethyl acetate LXD.

3.4. Két qua hoat tinh khang khuén cia cac cao
|4 xa den

Cac cao LXD tao dugc duong kinh vong khang
khuan dao dong tir 0 dén 18,50+0,27 mm (Bang
2). Trong d6, cao phan doan ethyl acetate LXD
thé hién hoat tinh khang dong vi khuan Listeria
innocua va Staphilococcus aureus voi dudng kinh
vong khang khuin lan luwot 1a 18,50+027 va
17,77+0,15 mm tai nong do 1280 pg/mL. Cao
ethanol va cao phan doan ethyl acetate LXD cho
thay sy hién dién ciia vong khang khuan trong day
néng d6 duogc khao sat. Riéng, cao phan doan n-
hexane LXD khong c6 su xuat hién ciia vong
khang khuin & ndng do khao sat tir 80 dén 1280
pg/mL. Do d6 & cac khao sat tiép theo, nhom
nghién ctru da tap trung khao sat ndng do MIC va
MBC cua cao ethanol va cao phan doan ethyl
acetate LXD. Cao ethanol va cao phéan doan ethyl
acetate tao dugc dwong kinh vong khang khuan
trong day ndng do khao sat nén duoc chon dé xac
dinh gia tri MIC va MBC trinh bay trong Bang 3.
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Cao ethanol va cao phan doan ethyl acetate LXD
6 nong do trc ché tdi thiéu dao dong tir 640 dén
1280 pg/mL va ndng do diét khuan tdi thiéu dao
dong tir 160 dén 640 pg/mL dbi vai cac dong vi
khuan Gram am. Trong khi d6, cao ethanol va cao
phan doan ethyl acetate LXD c6 nong do tc ché
t6i thiéu dao dong tir 40 dén 320 pg/mL va nong
d6 diét khuan téi thiéu dao dong tir 20 dén 160
ng/mL dbi véi cac dong vi khudn Gram dwong.
Nhu vy, cic cao LXP c¢6 hoat tinh khang cac
dong vi khuan Gram dwong manh hon céc dong vi
khuan Gram am. Nguyén nhan c6 thé la do vi
khuin Gram duong c6 thanh té bao dugc cAu tao
chii yéu peptidoglycan con vi khuan Gram am c6
thanh té bao gdm mét I6p mong peptidoglycan va
mang ngoai cd lipopolysaccharid bao pht. Céc
cao LXD dé c6 thé khang dugc céc dong vi khudn
can tiép xuc dwoc v6i mang té bao, nhung
do mang té bao cua vi khuin Gram am duoc che
cho boi 16p lipopolysaccharid do d6 kho bi Gc
ché hon.



Bang 2. Puong kinh vong khéang khudn cia cac chiét xudt tie LXP va tetracyclin

Puwong kinh vong khang vi khuan & cac nong dé (pug/mL) cao chiét
Dong vi khuian | Cao chiét khac nhau
80 160 320 640 1280
Ethanol - - - - 8,77%+0,25
n-Hexane - - - - -
Salmonella typhi Ethyl
P y - - - 5,40°+0,36 | 9,00%+0,50
acetate
Tetracyclin - - 4,77°+0,15 | 9,70°+0,53 | 12,57%+0,15
Ethanol - - - 3,50°+0,50 | 5,47%+0,25
n-Hexane - - - - -
Vibrio St
parahaemolyticus y - - - 5,90°+0,36 | 9,67%+0,15
acetate
Tetracyclin - - 5,63°+0,35 | 9,60°+0,30 | 13,67%+0,25
Ethanol - - - 6,37°+0,32 | 8,43%+0,32
Pseudomonas n-Hexane _ _ _ _ _
. Ethyl
aeruginosa - - - 6,37°+0,32 | 13,17%+0,29
acetate
Tetracyclin - - 7,63°£0,31 | 11,53°+0,21 | 15,43%+0,12
Ethanol - - - 10,47°+0,50 | 13,73%+0,21
n-Hexane - - - - -
Escherichia coli Ethyl i ) ) 132704031 | 15,30%40,27
acetate
Tetracyclin - - 9,47°+0,45 | 15,17°+0,29 | 17,67%+0,35
Ethanol - 8,23%+0,21 | 11,20°+0,20 | 13,33°+0,23 | 15,60%+0,10
n-Hexane - - - - -
Listeria innocua Ethyl
- 6,709+0,10 | 11,40°+0,27 | 14,20°+0,44 | 18,50°+0,27
acetate
Tetracyclin | 5,17°+0,29 | 8,83+0,76 | 13,40°+0,56 | 16,77°+0,21 | 20,33%+0,21
Ethanol - - 11,13°+0,15 | 15,60°+0,27 | 17,50%+0,46
. n-Hexane - - - - -
Staphilococcus Etr:( I
aureus Y 8,73%+0,25 | 9,37%+0,35 | 11,50°0,50 | 14,00°+0,50 | 17,77%+0,15
acetate
Tetracyclin | 10,43°+0,40 | 12,57%+0,25 | 14,43°+0,32 | 18,43+0,45 | 21,50°+0,50

Ghi chii: Céc gid tri ¢6 ky tw theo sau trong ciing mgt hang giong nhau thi khéc biét khong cé y nghia vé

mdt thong ké (p>0,05). “-*“ la khong c6 khd nang tre ché.

Bdng 3. Nong dg ikc ché t6i thiéu va nong do diét khudn toi thiéu

Dong vi khudn Nong d irc ché tdi thiéu (ug/mL) | Néng d diét khuan toi thiéu (ug/mL)

Ethanol | Ethyl acetate | Tetracyclin | Ethanol | Ethyl acetate | Tetracyclin
Salmonella typhi 1280 640 320 640 320 160
Vibrio parahaemolyticus 640 640 320 320 160 80
Pseudomonas aeruginosa 640 640 320 320 160 80
Escherichia coli 640 640 320 320 160 80
Listeria innocua 160 160 80 80 40 20
Staphilococcus aureus 320 40 20 160 20 10
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4. KET LUAN

Nghién ctru da diéu ché va xac dinh dugc ham
lugng polyphenol, hoat tinh khang oxy hoda va
khéng khuan cua cac chiét xuat tir 14 cay xa den
trong tai tinh Tay Ninh. Két qua nghién ctiu cho
thdy, cac chiét xuat tir LXD c6 hoat tinh khéng
oxy hoa. Cao ethanol va cao phén doan ethyl
acetate LXD c6 kha nang wc ché cac dong vi
khuan Gram duong manh hon cac dong vi khuan
Gram am. Hoat tinh khang oxy hoéa va khang
khuan cta cao phan doan ethyl acetate LXD tot
hon cac chiét xuat con lai. Diéu nay c6 I8 phu
thugc vao ham lugng polyphenol c6 trong cac
chiét xudt LXP. Hoat tinh khang oxy hoéa va
khang khuan cho thdy tiém ning sir dung céc chiét
Xuét tir LXD tréng tai TAy Ninh lam duoc liéu.
Loi cam on

Xin chén thanh cam on S& Khoa hoc va Cong
nghé tinh Tay Ninh da hd trg kinh phi thuc hién
nghién ctru nay trong khudn khd d& tai: “Khao
nghiém trong cdy xa den tai tinh Tay Ninh lam
ngudn duoc ligu theo hudng hd tro diéu tri bénh
gan, DTD type 2 va lipid mau cao”.
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