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TOM TAT
Dt vin dé: Phén den (Phyllanthus reticulatus) la mét 10ai cay hoang dai moc ¢ c&c hang rao
hodc nhitng noi b hoang tir Biac vao Nam. Trong y hoc dan gian lodi cay nay si dung diéu tri viém
rugt, viém gan, viém than, chiza sot, u nhot, i huyér do don ngd, huyét nhiét sinh dinh nhot. Cac nghién
citu trén thé giGi da chimg minh cay ndy c6 nhiéu hogt tinh sinh hoc nhuwr chéng oxy héa, khang viém,
gidm dau, khang khuan va bénh tiéu dirong. Tai Viét Nam, hién nay chura cé cong trinh nghién ciru
dirpc cdng bé vé tac dung ciia la cdy Phén den. Muc tiéu nghién cieu: DPdnh gid hoat tinh khang oxy
hoa cua cao chiét ethanol tir 14 cay Phen den. Khao sét hogt tinh izc ché enzym a-glucosidase va hoat
tinh khang khudan cuia cao chiét ethanol tir i Phén den. Déi twong va phwong phdp nghién ciru: Cao
chiét ethanol tur ld Phén den durgc thu héi tai qugn Ninh Kiéu, thanh pho Can Tho. Tién hanh nghién
Cibu ddnh gid hoat tinh khang oxy héa bang phwong phap trung hoa goc ty do DPPH, khdo sat hoat
tinh sinh hoc izc ché enzym a- glucosidase in vitro bang phuong phdp quang phé UV-Vis va hogt tinh
khang khudn bang phwong phdp cdy trén thach cia cao chiét ethanol. Két qud: Cao chiét ethanol tir
ld cdy Phen den dat né‘ng dé 1rc ché 50% géc tur do cua DPPH durgc xdc dinh la ECsp = 96,84 pg/mL,
nong dé irc ché enzym a-glucosidase cia cao chiét ethanol 1a 1Cso = 67,00 ug/mL so véi gid tri 1Cso
cua acarbose chudn la 3,97 ug/mL, cé kha nang ¢ ché vi khuan ¢ nong dg 25-1000 ug/mlL, ddc biét
1a 6 néng dé cao chiét véi dwong kinh vong ¢ ché >10 mm & 25 ug/mL, 50 ug/mL, 100 ug/mL lan
lot doi véi S.aureus, E.coli, P.aeruginosa. Két lugn: Nghién ciru da chirg minh cao chiét ethanol tir
ld cdy Phén den cé thé la duoc liéu ty nhién tiém ndng khdang oxy héa manh, ¢6 hogt tinh izc ché enzym
a-glucosidase ddang ké trong diéu trj bénh ddi thdo dwrong va c6 tac dung manh trén cac logi vi khudn
S.aureus, E.coli, P.aeruginosa trong phong bénh nhiém cac logi vi khudn gay nhiém trung.
Tir khoa: Phén den, khdng oxy héa, enzym a-glucosidase, khang khuan.
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Background: Phyllanthus reticulatus is a wild plant commonly found along fences or
abandoned are as throughout Vietnam, from North to South. In traditional medicine, this plant is used
for treating enteritis, diarrhea, hepatitis, nephritis, fever, abscesses, bruises, and inflammatory
conditions caused by inner heat. While previous international studies have demonstrated its antioxidant,
anti inflammatory, analgesic, antibacterial, and antidiabetic activities, In Vietnam, no published
research has yet investigated the biological activities of P. reticulatus leaves. Objective: To evaluate the
antioxidant potential of ethanol extracts of P. reticulatus leaves, as well as their a-glucosidase inhibitory
activity and antibacterial effects of leaves. Materials and methods: Ethanol extracts of P. reticulatus
leaves were collected from Ninh Kieu District, Can Tho City. Antioxidant activity was assessed using the
DPPH radical scavenging assay. The in vitro a-glucosidase inhibitory activity was determined by UV—
Vis spectrophotometry, while antibacterial activity was evaluated using the agar diffusion method.
Results: The ethanol extract of P. reticulatus leaves exhibited strong antioxidant activity, with a half
maximal inhibitory concentration ECso of 96.84 ug/mL in the DPPH assay. The a-glucosidase inhibitory
activity was recorded with an ICso of 67.00 ug/mL, compared to the positive control acarbose (ICso =
3.97 ug/mL). The extract also inhibited bacterial growth at concentrations ranging from 25 to 1000
ug/mL. Notably, inhibition zones greater than 10 mm were observed against S.aureus, E.coli, and
P.aeruginosa at extract concentrations of 25, 50, and 100 ug/mlL, respectively. Conclusion: This study
demonstrates that ethanol extracts of P. reticulatus leaves represent a promising natural source of strong
antioxidants, exhibit significant o-glucosidase inhibitory activity with potential applications in diabetes
management, and show marked antibacterial effects against S.aureus, E.coli, and P.aeruginosa,
indicating their potential for use in preventing bacterial infections.

Keywords: Phyllanthus reticulatus, antioxidant, a-glucosidase enzym, antibacterial activity.

I. PAT VAN PE

Cay Phen den (Phyllanthus reticulatus) la mot loai cdy hoang dai moc ¢ cac hang
rao hoic nhiing noi bé hoang ¢ Viét Nam va cac nuéc Pong Nam A khac. Theo y hoc dan
gian, cay Phén den thudng dugc dung dicu tri viém rudt, viém gan, viém than, chixa sét, u
nhot, & huyét do don nga, huyét nhiét sinh dinh nhot [1]. M6t s6 nghién ciu trén thé gigi
cho thiy cdy Phén den c6 tac dung khang oxy hoa, tac dung gidm dau, chong viém, diéu tri
dai thao dudng, khang khuan [2]. Cac géc tu do sinh ra tir qué trinh chuyén hoa cé thé gay
ton thuong té bao, dan dén cac bénh nhu ung thu, tiéu duong, tim mach, 140 hoa som 1a
nguyén nhan gay ra nhiéu bénh man tinh [3]. Qua luot khao tai liéu cho thay chiét xuat tir
cay Phén den c6 kha niang khang oxy hoa, khang viém, khang khuan va kiém soat dudng
huyét. Riéng ¢ Viét Nam van chua c6 cong trinh nghién ctru dugc cong bd vé tac dung cua
chiét xuat tir 14 cdy Phén den. Vi vy, nghién ctru “Danh gia hoat tinh khang oxy hoa va mot
s6 hoat tinh sinh hoc ciia cao 14 cdy Phén den (Phyllanthus reticulatus)” véi cac muc tiéu:
Danh gid hoat tinh khang oxy héa bang phuong phap trung hoa g6C ty do DPPH, khao sét
hoat tinh sinh hoc wc ché enzym o-glucosidase in vitro bang phuong phap quang ph UV-
Vis va hoat tinh khang khuan bang phuong phép khuéch tan trén thach. Nham cung cap
thém bang chig khoa hoc cho viéc phat trién san pham tir dugc liéu c6 ngudn gdc tu nhién.

IL. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru
Nguyeén li¢u: Cao Chié’g ethanol tir 14 Phen den. Mau 14 cay Phén den dugc thu hai
tai quan Ninh Kiéu, thanh pho Can Tho trr thang 01/2025, dinh danh tai bd mon Kiém
nghiém - Duoc liéu, Truong Cao dang Y t€ Can Tho. La Pheén den sau khi thu hai ria sach,
phoi trong béng ram, say ¢ 50°C va xay thanh bot thé. Can 20g bét 1a cay Phén den duoc
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chiét véi 300mL ethanol 96%, ngam 48 gid. Dich chiét thu dwoc cd cach thuy dén can, xéac
dinh d6 am 12 12,61%. Cao chiét ethanol tir 14 Phén den dugc kiém soat do 4m <20%.

Dung mdi — héa chat: Ethanol 96%, phosphat, NaCOs, dimethyl sulfoxid (DSMO),
vitamin C, DPPH (1,1-diphenyl-2-picrylhydrazyl), p-nitro-phenyl-a-D-glucopyranosid
(Wako, Nhat Ban), enzym a-glucosidase (Sigma-Aldrich). Sphylococcus aureus ATCC
29213, Escherichia coli ATCC 25922, Pseudomonas aeruginosa ATCC27853, dia gidy
khang sinh Levofloxacin 5 pg/dia MI042AB.

Trang thiét bj: Can phan tich OHAUS PIONEER PA214 cua My, bép céach thay
(Memmert), may do pH (Metler Toledo), ta sdy, may do quang UV-Vis (SoftMax Pro 7
Software SMP7) va céc loai dung cu khac trong nghién ctu.

2.2. Phwong phap nghién ctu

2.2.1. Pdnh gid hogt tinh khang oxy hoa bang phwong phdp trung hoa goc tw do
DPPH

Kha néng khang oxy hoa cua cao chiét ethanol tir 14 cay Phén den duoc xac dinh nho
phuong phap trung hoa gbc tu do DPPH (1,1-diphenyl-2- -picrylhydrazyl) theo mo ta cua
Sharma va cong su c6 hiéu chinh [4]. Hut 480 uL cao chlet & c&c nong do 0,10, 20, 40, 60,
80 100 pg/mL vao cac eppendorf, sau d6 thém vao moi eppendorf 20 pL dung dich DPPH
(1000 pg/mL), hdn hop phan tng ¢ noi tdi 30°C trong 30 phit. Sau d6, do do hap thu quang
phd & budc song 517 nm. Kha nang trung hoa gbc ty do DPPH dugc xac dinh dua vao gia
tri ECso va hiéu suit trung hoa gbc tu do DPPH. Gié tri ECso duoc tinh dua vao phuong
trinh tuyén tinh cua cao Chlet Vitamin C duoc sir dung la chat d6i chimg dwong (goi chuan
trolox) khao sat ¢ cac ndng d6 0, 1, 2, 4, 8, 10 pg/mL. Hiéu suat trung hoa goc ty do DPPH
duoc tinh theo cong thuc: Hiéu suAt trung hoa goc ty do DPPH (%) = ((A-B)/A) x 100.
Trong d6: A do hip thu quang phd khi khdng c6 vitamin C hoac cao chiét, B d6 hap thu
quang phd cua cao chiét.

2.2.2. Khdo sat hoat tinh sc ché enzym a-glucosidase in vitro bang phwong phdp
quang phé UV-Vis

Hoat tinh Gic ché enzym a-glucosidase duoc thuc hién theo phuong phép cua Shai
va cong su ¢o6 hiéu chinh [5]. Hon hop phan ung chira 100 pL dung dich dém phosphate
(100 mM, pH=6,8), 20 L enzym a-glucosidase (1U/mL) va 40 pL cao chiét, dem u ¢ 37°C
trong 15 phuat. Sau d6 thém 40 uL p-nitro-phenyl-a-D-glucopyranoside (5 mM), u thém &
37°C trong 20 phut va thém tiép 100 uL Na,COs (0,1 M). B¢ hap thu quang phé cia hop
chat p-nitrophenol giai phong duge do tai budc song 405 nm. Acarbose dugc sir dung nhu
chat chuan. Két qua duoc biéu thi dudi dang phan tram uc ché, duoc tinh bang cong thic:
Hoat dong trc ché (%) = (1-Ao/A1) x 100. Véi: Ao: d6 hap thu quang pho cua dung dich déi
chang. As: do hap thu quang phé cua dung dich sau phan tng. Hoat tinh tc ché enzym a-
glucosidase cua cac cao chiét duoc xac dinh dya vao ndng d6 ma tai d6 cao chiét uc ché
duoc 50% su bién tinh.

2.2.3. Khado sat hogt tinh khang khudn bang phwong phdp khuéch tan trén thach

Chuan bi huyén dich vi khuan tuong (ng véi 3 loai S.aureus, E.coli, P.aeruginosa
trén véi nuéc mudi sinh 1y vo trang dat nong do 0,5 McFarland twong duong véi mat do té
bao vi khuan khoang 1,5 x 108 CFU/mL, trdi ching vi khuan 18n méi trudong MHA, dé yén
khoang 5 phut cho mit thach rao. Pha mau thir thanh day néng d6 1000, 200, 100, 50 va 25
mg/mL. Tién hanh cho mau thir vao méi truong MHA. Mai dia duc 6 18: 5 1 twong tng voi
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day ndng do mau thir néu trén va 1 16 chiing am 1a DMSO. Thé tich mau thir va chiing am
cho vao mdi 16 thach 12 50 pL. Mau chimg duong la dat dia gidy khang sinh levofloxacin 5
ug. U hop thach & 37°C trong 24 gio. Néu c6 tac dung khang khuan, mau thir s& tc ché su
phat trién cua vi khuan trén ban thach. Hoat tinh khang khuan duogc xac dinh bang cach do
duaong kinh vong vo khuan tai cac vi tri trong tng, so sanh vai chat ddi chiéu 1a levofloxacin
dbi voi vi khuan S.aureus, E.coli, P.aeruginosa. Panh gia két qua: mau thir c6 kha ning
khang khuan khi xung quanh 15 c6 vong khang khuan trén 10 mm [6].

I11. KET QUA NGHIEN CUU

3.1. Két qua danh gia hoat tinh khang oxy héa bang phwong phap trung hoa géc tuw
do DPPH , 7
Bang 1. Gia tri ECso (ug/mL) cua cao chiét ethanol tir 1a cay Phén den va chuan trolox

Mau Phuong trinh hoi quy Hé s twong quan Gia tri ECso (ug/mL)
Cao chiét y = 0,4575x + 5,6974 R2-0,9686 96,84
Chat chuan trolox y = 6,5072x + 1,7554 R?2-0,9939 7.41

~ Nhan xét: Nong do cao chiét cho higu suat khang 50% goc tu do ECso = 96,84 pg/mL
va chat chuan trolox 1a ECso = 7,41 pug/mL. So véi chimg duong trolox, kha nang trung hoa
goc tu do cua cao chiét thap hon.
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=)
":' -
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=
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o
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Hinh 1. Hoat tinh khang oxy hoa cta cao chiét ethanol tir 14 ciy Phén den

Nhan xét: Két qua trung hoa goc tu do DPPH cua cao chiét c6 hiéu suat cao nhat 1a
50,13% & nong do 100 ug/mL. Kha trung hoa gbc tu do DPPH ciia chuan trolox dat 67,15%
& ndng do 10 pg/mL.

3.2. Két qua khao séat hoat tinh ic ché enzym a-glucosidase in vitro bang phwong

phap quang phé UV-Vis
Bang 2. Gia tri ICso (ug/mL) cua cao chiét ethanol tir 14 ciy Phén den va acarbose

Mau ] Phuong trinh hdi quy Hé s tuong quan 1Cs0 (ug/mL)
Cao chiét y =0,7317x + 0,9767 R%=0,996 67,00
Acarbose y =12,589x + 0,021 R%=0,9989 3,97

Nhan xét: Kha ning tc ché enzym a-glucosidase cua cao chiét 1a Phén den duoc xéac
dinh bang nong do trc ché 50% 1a IC50 = 67,00 pg/mL va cia ching duong acarbose IC50
= 3,97 ug/mL. Cao chiét ethanol tir 1a Phén den c¢6 kha ning wc ché enzym a-glucosidase
va thap hon so véi acarbose.
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Hinh 2. Hiéu suat tc ché enzym a-glucosidase cua cao chiét ethanol tir 14 cay Phén den
Nhan xét: Cao chiét ethanol tir 14 cay Phén den c6 hoat tinh uc ché enzym o-
glucosidase ¢ nong d6 100 pg/mL 1a 73,84%. Kha nang Gc ché enzym a-glucosidase cua

mau doi chung acarbose 76,73% & nong d6 6 pg/mL.

3.3. Két qua khao sat hoat tinh khang khuan bing phwong phap lghuéch tan trén thach

Bang 3. Buong kinh vong ¢ cheé vi khuan trén dia thach cta cao chiét tir 14 cdy Phén den

‘ Thé tich Puong kinh vong tic ché (mm)*
Mau mgji% /deL Tlat' /tI%u Staphylococcus Escheri_chia Pseudo_monas
aureus coli aeruginosa
thach

25 pg/mL 50 13 8 9

50 pg/mL 50 15 10 9

Cao chiét 100 pug/mL 50 17 12 10
200 pg/mL 50 18 15 11

1000 pg/mL| 50 24 17 17

Chitng (DMSO) 100% 50 - - -
Levofloxacin 5 ug/dia 21 19 22

Nhan xét: Buong kinh vong tc ché vi khuan cia cao chiét ting dan theo nong do &
ca 3 dia thach nhu S.aureus, E.coli, P.aeruginosa. Trong d6, duong kinh vong tc ché cao
nhat & ndng do 1000 pug/mL véi S.aureus la 24 mm, E.coli 1a 17 mm, P.aeruginosa la 17
mm, so véi chimg duong levofloxacin thi cao chiét irc ché manh trén vi khuan S.aureus.

. N » A 5, ’
/ SN — '_/

Hinh 3. Kha nang khang (1). S.aureus, (2). E.coli, (3). P.aeruginosa cua mau thir cao chiét
l1a Phén den lan luot cac nong do (A) 25 pg/mL, (B) 50 pug/mL, (D) 100 pg/mL, (E) 200
pg/mL, (G) 1000 pg/mL, (C) chizng @m DMSO va (F) ching duong levofloxacin.
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Nhan xét: Khd nang khang khuan cta cao phiét 1a cay Phen den cao nhé’g & nong do
1000 pg/mL ¢ 3 loai vi khuén. Trong do, cao chi€t irc che manh nhat la vi khuan S.aureus
& nong d6 25-1000 pg/mL.

IV. BAN LUAN
4.1. Hoat tinh khang oxy héa bang phwong phap trung hoa géc tw do DPPH
Hoat tinh khang oxy hda cua cao chiét dugc chitng minh théng qua kha ning @c ché
géc tu do DPPH. ECso cang thap, hoat tinh bt géc tu do cua hop chit can phan tich cang cao.
Két qua nghién cru da thé hién hoat tinh chng oxy héa qua viéc trung hoa géc tu caa DPPH
cta cao chiét tir 14 cay Phén den véi ECso ciia cao chiét twong tng 1a 96,84 pg/mL thap hon
chuan Trolox c6 ECso 12 7,41 pg/mL, két qua nghién ciru kha ning bat goc ty do DPPH cua
cao chiét tir 14 Phén den ¢ ndng d6 100 pg/mL dat 50,21% cao hon so vé6i két qua cua tac
gia Maruthappan va cong su - 2010 nghién cixu trong cao chiét toan cay Phén den ¢ nong do
400 pg/mL dat 73% [7]. Trén thé giéi, da co mot sé cong trinh khoa hoc da nghién ctu vé
thanh phan héa hoc cua Phyllanthus reticulatus cho thay ching chira céc chat chuyén hoa
thir cap nhu: acid tannic, terpenoid, flavonoid, hop chat phenolic va steroid (Sharma va cong
su - 2013). Trong d6, hop chat flavonoid Ia thanh phan duoc biét dén véi khang oxy hoa
manh (Pietta — 2000). Hoat tinh khang oxy hoa cua nhitng cao chiét thuc vat c6 thé 1a do
ham luong phenolic va flavonoid. Cac hop chit polyphenol 14 cac thanh phan quan trong
cua thyc vat vi kha ning trung hoa géc ty do nho cac nhém hydroxyl (Yi va cong su - 2007).
4.2. Hoat tinh c ché enzym a-glucosidase in vitro bang phwong phap quang pho
UV-Vis
Kha niang @c ché enzym o-glucosidase ciia cao chiét manh nhat & néng do 100
ng/mL dat 73,84% c6 gia tri 1Cso = 67,00 pg/mL, so véi ching duong acarbose & nong do
6 pg/mL dat 76,73% c6 gia tri 1Cso = 3,97 pg/mL thi kha nang @c ché thip hon 16 lan. Két
qua nay twong dong véi nghién ctu trén cao chiét cua cay cung chi. Tac gia Bi Thanh
Phong va cong su - 2023 vé kha nang uc ché a-glucosidase cia cao chiét ethanol tir 14
Phyllanthus acidus vai ICsp la 192,89 pug/mL so véi chimg duong acarbose ¢ gid tri 1Cso
la 172,75 pg/ml [8]. Va két qua trén cao chiét tir 14 cay Véi cua tac gia Nguyén Thi Mi
Phuong va cong su - 2024 ciing cho thay kha ning tc ché enzym a-glucosidase 13 1Csp =
2.2ug/mL thi két qua nghién ctu caa nhom thap hon [9]. Kha ning tc ché enzym o-
glucosidase cua cao chiét 1a bang chiing cho thay cé thé phaét trién nghién ctiu trén cac mo
hinh thir nghiém tac dung ha duong huyét trén chuot bang nghiém phép dung nap glucose
va tang duong huyét gay bai alloxan, dé ching minh tac dung duogc Iy caa cao chiét vé tri
hodn sy hap thu glucose va ha thap mic glucose huyét sau in, c6 kha niang ngan chin su
tién trién cua dai thao duong.
4.3. Hoat tinh khang khuan bing phwong phap khuéch tan trén thach
Puong kinh vong tic ché cac vi khuan S.aureus, E.coli va P.aeruginosa cia cao chiét
tir 14 Phén den tai cac nong do duoc xac dinh bang phuong phap khuéch tan trén thach da
chang minh kha ning khang khuan cua cao chiét nay. Kha ning khang khuan manh so véi
duong kinh vong we ché caa ching dwong, so véi két qua nghién ciru cua téc gia Haque va
cong su - 2016 duong kinh vong @ ché khang khuan caa cao chiét methanol tir 14 cay Phen
den & ndéng do 600 ug/dia 1a 11 mm dbi véi S.aureus va 7 mm ddi véi E.coli [10]. So Véi
nghién ctru trén 8 loai duoc liéu cua tac gia Philip va cong su - 2009 ¢6 duong kinh vong
tic ché khang khuan cua S.aureus tir 6-10 mm, ddi véi E.coli khong cé i ché, tir 7-15 mm
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dbi vai P.aeruginosa [11]. Qua két nghién ctru nhan thiy cao chiét ethanol tir 14 Phen den
c6 kha nang trc ché manh trén vi khuan S.aureus & ndng do 25 pg/mL, con E.coli & nong d6
100 pg/mL va P.aeruginosa & nong do 200 pug/mL. Tuy nhién, tai Viét Nam chua c6 nghién
ctru ndo cdng bd vé kha ning khang vi khuan S.aureus, E.coli va P.aeruginosa ciia cao chiét
ethanol tir 14 Phén den noi riéng. Nghién cau tac dung khang khuén cua cao chiét ethanol tir
14 Phen den gop phan b sung vao dix lieu nghién curu cua loai thyc vat nay. Nham tng dung
vai trd bao ché céc thudc bd sung tir thuc vat trong viéc phong va tri bénh nhidm céac loai vi
khuan gay nhiém tring, trudc khi cac nghién ciru bang mé hinh in vivo duoc thuc hién.

V. KET LUAN

Cac hoat tinh khang oxy hoa, tc ché enzym a-glucosidase va khang khuan da dugc
ching minh ¢ cao chiét ethanol tir 14 phén den 1a budc dau cho thay mot s téc dung cua la
Phén den trong chdng lai goc oxy héa tu do, kha nang diéu hoa dudng huyet va phong bénh
nhiém cac loai vi khuan gay nhiém trung. La Phén den c6 thé phat trién nhu nguén dugc
liéu tiém nang, can dugc chiing minh tac dung dugc ly trén céc nghién ciu in vivo.
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