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TOM TAT

Dt vin dé: Rau mwong (Ludwigia octovalvis, ho Onagraceae) 1a mgt loai thuc vdt moc
hoang phé bién ¢ Pong Bang song Ci:u Long. Nhiéu nghién cizu cho thdy loai ndy chita da dang
cac hop chat phenolic, flavonoid, triterpenoid véi nhiéu tac dung sinh hoc nhue khéang khudn, khang
oxy héa va khang viém. Tuy nhién, tgi Viét Nam, cac nghién cizu vé hogt tinh khang khuan va phan
lgp hop chat tinh khiét tir lodi L. octovalvis con han ché. Muc tiéu nghién cieu: Khao st hogt tinh
khang khudn cua cao chiét tir cdy rau muong L. octovalvis v6i hai phwong phdp chiét khac nhau.
Chon cao chiét ¢ hogt tinh khang khuan tot hon, tién hanh phdn doan, _phan lap va xdc dinh cau
triic cac hop chat tinh khiét. Péi twong va phwong phdp nghién ciru: Mdu cay (L. octovalvis) duoc
thu hai tei thanh pho Can Tho tir thang 12/2023 dén thang 1/2024. Cao chiét duoc diéu ché bang
phwong phdp chiét hé tro song siéu am (UAE) va chiét nong Soxhlet (SE). Hogt tinh khang khudn
danh gia bang phwong phap khuéch tan trén dia thach. S dung phwong phap sdc ky cét, sac ky lop
méng dé phan ldp hop chdt tinh khiét. Cau tric cua hop chdt dioe xdce dinh bang phirong phép khoi
phé HRMS va phd cong hueng tir hat nhan NMR. Két qud: Cao ethanol chiét bang UAE cho hoat
tinh khang khudn tét hon chiét bang SE, véi dwong kinh vong vo khuan trén ba chuing vi khudn
Staphylococcus aureus, Staphylococcus epidermidis, Cutibacterium acnes lan ot 1a 13,50 mm,
15,50 mm, 15,63 mm. T phdn doan cao chiét ethyl acetate bude dau di phan lgp va xdc dinh doc
cau triic 6f-hydroxy tormentic acid. Két lugn: Nghién cizu cho thdy cao chiét ethanol thé hién hoat
tinh khang khudn tét va phan ldp duwoc 6p-hydroxy tormentic acid, gép phan cung cdp co sé khoa
hoc vé hogt tinh khang khudn va thanh phan héa hoc cua L. octovalvis thu hai tai Can Tho.

Tir khoa: Ludwigia octovalvis, 6f-hydroxy tormentic acid, khang khudn, chiét xudt hé tro
song siéu am
ABSTRACT

EVALUATION OF ANTIBACTERIAL ACTIVITY AND ISOLATION OF A
PURE COMPOUND FROM LUDWIGIA OCTOVALVIS

Huynh An Binh, Ta Kien Tuong, Pham Ngo Thanh Trung,

Pham Duc Duy, Do Vinh An, Nguyen Thi Kim Ngan,

Nguyen Thi Be Hai, Nguyen Van Lam, Nguyen Thi Thu Tram”

Can Tho University of Medicine and Pharmacy

Background: Ludwigia octovalvis (Onagraceae) is a wild plant widely distributed in the
Mekong Delta. Numerous studies have reported that this species contains a diverse range of
phenolic compounds, flavonoids, and triterpenoids, exhibiting various biological activities such as
antibacterial, antioxidant, and anti-inflammatory effects. However, in Vietham, studies on the
antibacterial activity and isolation of pure compounds from L. octovalvis remain limited.
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Objectives: To evaluate the antibacterial activity of L. octovalvis extracts obtained by two different
extraction methods, select the extract with stronger activity, and further fractionate, isolate, and
elucidate the structure of pure compounds. Materials and methods: Plant materials were collected
in Can Tho City from December 2023 to January 2024. Ethanol extracts were prepared using
ultrasound-assisted extraction (UAE) and Soxhlet extraction (SE). Antibacterial activity was
evaluated by the agar diffusion method. Column chromatography, thin-layer chromatography, and
recrystallization were employed to isolate pure compounds. The structure of the isolated compound
was determined using high-resolution mass spectrometry (HRMS) and nuclear magnetic resonance
(NMR) spectroscopy. Results: The ethanol extract obtained by the UAE method exhibited stronger
antibacterial activity than that obtained by the SE method. The inhibition zone diameters against
Staphylococcus aureus, Staphylococcus epidermidis, and Cutibacterium acnes were 13.50 mm,
15.50 mm, and 15.63 mm, respectively. From the ethyl acetate fraction, a compound was
preliminarily isolated and identified as 6f-hydroxy tormentic acid. Conclusion: The ethanol extract
of L. octovalvis demonstrated significant antibacterial activity against all three tested bacterial
strains, and the structure of 6-hydroxy tormentic acid was successfully isolated and structurally
characterized. These findings provide scientific evidence supporting the antibacterial potential and
chemical constituents of L. octovalvis collected in Can Tho City.

Keywords: Ludwigia octovalvis, 6f-hydroxy tormentic acid, antibacterial, ultrasound-
assisted extraction

I. PAT VAN PE

Ludwigia octovalvis 1a loai thuc vat moc hoang pho bién ¢ Pong bang song Ciru
Long, thuong gap tai bo rugng, kénh rach va cac vung dat am. Theo kinh nghiém dan gian,
cay duogc sir dung trong diéu tri mot s6 bénh nhu tiéu chay, viém rudt, viém hong va mun
nhot & tré em [1]. Cac nghién ctru di cho thiy L. octovalvis chtra nhiéu hop chat nhu
quercetin, gallic acid, ethyl gallate, oleanolic acid va ursolic acid, c6 hoat tinh khang oxy
hoa, khang viém va khang khuan tot [2].

Trong bdi canh tim klem ngudn duoc liéu tu nhién hd trg diéu tri mun tring c4, bénh
ly lién quan dén su phat trién qua mic cua cic vi khuan nhu Cutibacterium acnes,
Staphylococcus aureus va Staphylococcus epidermidis [3], cay rau muong dugc xem la dbi
tuong tiém ning. Tuy nhién, cic nghién ctru ve hoat tinh khang khuén cua loai nay tai Viét
Nam, dac biét & khu vuc Dong bang song Ciru Long, van con han ché.

Nhim cung cip dit liéu thue nghiém va khai thac tiém ning tng dung cua cdy rau
muong L. octovalvis tai Viét Nam, nghién ctru thuc hién v&i muc tiéu danh gia, so sanh hoat
tinh khang khuan ctia cao chiét ethanol toan phan thu dugc tir ciy rau muwong voi hai phuong
phap chiét xuét khac nhau. Tir d6, cao chiét ¢6 hoat tinh khéng khuén tdt nhat duoc lya chon
dé tién hanh phan doan, phan 14p va xac dinh céu trac cic hop chét tinh khiét.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twong nghién ciu

- Poi twong nghién ciru: Toan cay trén mat dat cua cay rau muong L. octovalvis
duoc thu hai tai thanh phé Can Tho vao thang 12 nam 2023 va duoc dinh danh boi PGS.
TS. Ping Minh Quan (Trudng Su Pham, Pai Hoc Can Tho). Mau thuc vat duoc st dung
lam nguy@n liéu cho ca hai noi dung nghién ciru, bao gém khao sét hoat tinh khang khuan
cua cao chiét va phan doan, phan lap, xac dinh cau tric cac hop chat. Mau dugc luu gii tai
Bo mon Hoéa Sinh, Khoa Khoa hoc co ban, Trudng Pai hoc Y Dugc Can Tho.
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- Chiing chuén va thude dbi chirng: cac chung vi khuan duoc sir dung trong thi
nghiém gdm Cutibacterium acnes ATCC ® 6919; Staphylococcus aureus ATCC ® 29213;
Staphylococcus epidermidis ATCC ® 14990. Thuée dbi ching dung trong thir nghiém & ca
ba chiing vi khuan 1a vancomycin (ndng do 30 pg/mL).

- Hoa chat va thiét bi trong thir nghiém:

Céc dung méi, hoa chat thudc hang Sigma, Chemsol do tinh khiét > 99,0 %.

Maéi truong thir nghiém khang khuan: thach Mueller-Hinton (MHA\), thach Tryptic
Soy (TSA)

Sac ky 16p mong: Ban mong trang san silica gel 60 Fasq (Merck), bé day 0,25 mm.

Sic ky cot: silicagel pha 60 c¢& hat 0,040 - 0,063 mm (Merck).

Phé NMR: may Bruker 500 MHz. Phé ESI-HRMS: méay Micromass ZabspecTOF

- Pia diém thuc hién nghién ciru: Bo mon Vi sinh, Khoa Y, Truong Dai hoc Y
Dugc Can Tho; Khoa Khoa hoc co ban, Truong Pai hoc Y Dugc Can Tho; Khoa Khoa hoc
tu nhién, Pai hoc Can Tho; Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

2.2. Phwong phap nghién ciu

- Chiét xuit cao toan phan

Chiét hd tro song siéu am (UAE): 20 g bot rau muong kho (46 am < 12%) duogc
ngam trong 500 mL ethanol ¢ nhiét d6 phong trong 24 gio, sau d6 siéu am 60 phut, 1ap lai
3 lan. Dich chiét duoc loc, gop va co quay dudi &p suat kém dé thu cao ethanol toan phan.

Chiét nong Soxhlet (SE): 20 g bot rau muong khé dugc chiét véi 500 mL ethanol
bang phuong phap Soxhlet trong 60 phut, 13p lai 3 1an. Dich chiét duoc loc, gop va cd quay
dudi &p suat kém dé thu cao ethanol toan phan.

- Pinh tinh kha ning khang khuin bing phuong phap khuéch tan trén dia thach

Huyén dich dugc pha lodng va diéu chinh d6 duc twong duwong chuan McFarland
0,5, dat mat s6 khoang 10® CFU/mL. MAu cao chiét ethanol toan phan tir hai phuong phap
dugc hoa tan trong dimethyl sulfoxide (DMSO) 10% dé dat dugc nong do 2000 pg/mL ddi
véi C. acnes va S. epidermidis, va 5000 pg/mL d6i véi S. aureus. Thé tich mau thir cho vao
mai giéng thach 1a 60 pL. Hoat tinh khang khuan duoc danh gia thong qua dudng kinh vong
vO khuan, véi chimg duong 13 vancomycin va ching &m 13 DMSO 10%.

- Phan 1ap va tinh ché cac hep chit tir cao chiét

Phwong phdp sdc ky cét chan khong (VLC): Cao ethanol tir phwong phap chiét xuat
cho hoat tinh khang khuan tot nhat s& duoc hoa tan trong lwong nhé ethanol, tron vai silica
gel, co quay & 40°C dén khd, nghién min va nap mau kho vao cot sir (5 x 20 cm). Qué trinh
tach duoc thyc hién bang VLC véi hé dung moi ting dan do phan cuc gdom n-hexane,
chloroform, ethyl acetate va methanol. Cac phan doan dugc theo ddi bang sic ky I6p mong
(SKLM), gop cac phan doan twrong dong, ¢d quay thu hdi dung mdi ¢ 40°C, sau d6 cb cach
thity & 60°C dén khdi luong khong d6i, thu dugc bén phan doan twong tng. Cac phéan doan
tiép tuc dugc phan lap bang sic ky cot ¢b dién.

Sdc ky cét ¢ dién (CC): St dung silica gel 1am pha tinh; dung méi pha dong duoc
lya chon dya trén khao sat SKLM. Céac phan doan thu duoc theo ddi bang SKLM va gop
theo thanh phan tuong tu.

Sdc ky lép mong (SKLM): Sir dung ban mong silica gel trang san (Merck) dé theo
ddi qué trinh VLC, lya chon hé dung méi cho CC va kiém tra cic phan doan sau CC. Céc
vét duoc phat hién dudi dén UV (254 nm, 365 nm) va thudc thir vanillin-sulfuric.
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Phuong phdp tinh ché: Cac phan doan thu duoc sau sic ky cot (CC) tiép tuc duoc
tinh ché trén cot silica gel thir cp vé6i hé dung méi tdi vu tir sic ky 16p mong (SKLM). Céc
phan doan dugc rira chon loc nhiéu lan bang dung méi kém phan cuc nham loai bo tap chat
ddng chiét. Do tinh khiét duoc theo ddi bang SKLM; hop chit tinh khiét duoc siy ¢ 40°C
dén khéi luong khong doi truéc khi phan tich.

Kiém tra dé tinh khiét bang sac ky 1ép méng: Hop chat phan lap duoc khai trién trén
ban mong silica gel vai ba hé dung mdi. Vét duoc phét hién dusi UV (254, 365 nm) va
thudc thtr vanillin-sulfuric, FeCls. Hop chat duoc coi la tinh khiét khi xuat hién mot vét gon
duy nhat véi Rf tir 0,25-0,75 & cac hé dung mdi khao sét.

- Xac dinh cau trac cac hep chat: cau tric cac hop chat tinh khiét duoc xac dinh
bang phuong phap khéi phd HRMS va phd cong huéng tir hat nhan NMR (tai Vién Han 1am
Khoa hoc va Cong nghé Viét Nam, s6 18 Hoang Quédc Viét, Cau Gidy, Ha Noi).

- Phan tich théng ké: Cac thi nghiém duoc Iap lai ba lan; két qua biéu thi dudi dang
gia tri trung binh = SD. Phan tich thdng ké dugc thuc hién bang Minitab 6 sir dung ANOVA
mét chiéu va phép thir Tukey, voi mirc ¥ nghia p < 0,05 (d6 tin cay 95%).

I1l. KET QUA NGHIEN CcUU

3.1. Khao sat hoat tinh khang khuan
Bang 1. Két qua khang khuan tir cao ethanol L. octovalvis tir hai phuong phép chiét xuat

Puong kinh vong vo khuan (mm)
S. aureus S. epidermidis C. acnes
SE 10,75°+0,50 12,88°+1,03 10,38"+1,25
UAE 13,50°+0,58 15,50°+1,00 15,63°+0,95
Vancomycin 16,25+0,50 15,25+0,87 16,887+0,25

Cac gia tri theo sau bai cac chiz cai khac nhau trong cung mgt cot (p < 0,05) cho thay su khac
biét dang ké dua trén ANOVA mét chiéu; SE: Chiét xuat Soxhlet, UAE: Chiét xuat duoc ho tro
bang siéu am.

Nhén xét: Két qua tir Bang 1 va Hinh 1 cho thiy cao chiét ethanol biang UAE tao
vong v6 khuan 16n hon so v6i SE trén ca ba chung vi khuén (S. aureus, S. epidermidis va
C. acnes), voi duong kinh lan luot 13 13,50 - 15,63 mm so véi 10,38 - 12,88 mm. Chung
duong c6 vong vo khuén 13, trong khi chimg am khéng c6, ching t6 diéu kién thir nghiém
phu hop.

(A) S. aureus: (B) \ epidermidis; (C) C. acnes

(1) SE: (2) UAE non~ 6 thir cua cao chiét 5000 png/ml dbi voi S. aureus, 2000
ug/ml voi S. epidermidis va C. acnes

(+) Vancomycin (30 pg/ml), (-) DMSO 10%

Hinh 1. Két qua khang khuén tir cao ethanol L. octovalvis tir hai phuong phap chiét xuat
3.2. Phan lap hop chat

Dua trén két qua dénh gia hoat tinh khang khuan, cao chiét ethanol bang phuong
phap UAE dugc lya chon dé tién hanh phan doan thu duge cac cao phan doan bao gom n-
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hexane, chloroform, ethyl acetate, methanol. Két qua SKLM cho thay cao ethyl acetate c6
nhiéu tiém nang phan 1ap hop Chat tlnh khlet (Hinh 2).

W
A: Cao n-hexane v&i hé dung méi PE:EA = 10:1
, B: Cao chloroform véi dung méi 100% C
C: Cao ethyl acetate v6i hé dung méi C:Me = 95:5

D: Cao methanol véi hé dung mo6i EA:F:AcOH:W = 15:1:1:2

Phat hién: Thude thir VS

r
gt-’au-.o

Hinh 2. Két qua SKLM cua ting cao phan doan

Budc dau tién hanh sic ky cot vai silica gel pha thuan trén 2,2 g cao ethyl acetate.
Theo ddi cac phan doan trén sac ky Iép mong. Giai ly bang hé dung mdi chloroform -
methanol, ti 1& pha dong thay doi lan luot tir 100% chloroform dén chloroform - methanol
(9 : 1) thu dugc 3 phan doan EA1, EAz, EAz. Tir phan doan EA; tiép tuc sic ky cot bang hé
dung méi chloroform - methanol (95:5) thu duoc phan doan EAz» sau d6 dugc tinh ché
bang céch rara voi dung mdi kém phan cuc nhiéu lan thu dugc RM; dang bot tring.

Phé (+)-ESI-HRMS xuit hién mat tin hiéu [M+Na]* tai m/z 527,3354 twong (ng véi
cong thirc phan tir CaoHas0s. Hop chat RM2 c6 dang bot mau trang; Phd *H-NMR (600
MHz, CDsOD) 8H ppm 5,292 (t, J = 3,6 Hz, H-12), 4,56 (brs, H-6), 3,678 (td, H-2), 2,85
(d, H-3), 2,501 (brs, H-18), 2,014 (m, H-11), 1,933 (dd, J = 12,6 Hz, 4,2 Hz, H-1), 1,409
(m, H-20), 1,348 (3H, s, H-25), 1,286 (3H, s, H-27), 1,22 (3H, s, H-23), 1,192 (3H, s, H-
29), 1,181 (3H, s, H- 26), 1,077 (3H, s, H-24), 0,891 (3H, d, J = 7,2 Hz, H-30); Ph4 3C-
NMR (125 MHz, CD30D) 5C ppm 182,58 (C-28), 140,15 (C-13), 129,25 (C-12), 78,34 (C-
3), 73,59 (C-19), 69,71 (C-2), 66,64 (C-6), 55,1 (C-5), 49,62 (C-18), 48,26 (C-1), 47,91 (C-
17), 44,12 (C-9),43,09 (C-20), 42,74 (C-14), 41,09 (C-7), 39,01 (C-10), 33,56 (C-8), 29,58
(C-22), 29,12 (C-4), 27,29 (C-15), 27,07 (C-23), 26,62 (C-16), 24,87 (C-29), 24,76 (C-21),
19,23 (C-27), 17,55 (C-11), 17, 50 (C 26), 17, 42 (c 30) 16,58 (c 25) 13,84 (c -24).

i R R A T R AT

AH:EA:ACOH=5:50,1 CMeAcOH=9550,1  EAF=1004
Re=0,15 Re=04 Re=07

Hinh 3. Phd (+) -ESI-HRMS cua hop chat RM2 (A); Ph6 *H-NMR cua h0'p chat RM; (B);
Phd 3C-NMR cua hop Chz}t RM (C); Két qua sic ky ctia hgp chat RM: (Z 1a cao ethyl
acetate) (D); Cau trac cia RM2 (64-hydroxy tormentic acid) (E)
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IV. BAN LUAN

4.1. Khao sat hoat tinh khang khuan

Ethanol duoc chon trong nghién ciu ndy dua trén cac bao cao trudc d6 cho thdy
rang céac chiét xuat thu duoc bang dung méi nay c6 kha ning tao ra nong do flavonoid va
polyphenol cao, nhitng hop chat gop phan quan trong vao hoat tinh khang khuan va khang
oxy héa [4].

Cao chiét ethanol L. octovalvis bang phuong phéap hd tro siéu 4am (UAE) cho duong
kinh vong vé khuan 13,50 + 0,58 mm - 15,63 + 0,95 mm, thé hién hoat tinh khang khuan
trung binh dén manh, dic biét voi S. epidermidis va C. acnes. Trong khi d6, cao chiét bang
Soxhlet (SE) cho vong vo khuan thap hon (10,38 + 1,25 mm - 12,88 + 1,03 mm). Hiéu qua
cuia UAE c6 thé do tac dong phéa v& thanh té bao va diéu kién nhiét do thap (40 °C), han ché
phan huy hop chat nhay nhiét [5], cho thay UAE pht hop dé danh gia hoat tinh khang khuan
Cua cdy rau muong.

So véi nghién ciu caa Haidar Yakob Al-Salamn va cong su (2012), cac cao chiét L.
octovalvis bang methanol, ethyl acetate, chloroform va n-hexane (20.000 pg/mL) cho vong
vd khuan 7,30 + 0,4 - 10,50 + 0,7 mm, thap hon cao ethanol UAE trong nghién ctru nay
(13,50 + 0,58 mm). Tuy nhién, cao chiét methanol tir 14 L. octovalvis trong nghién ctu cia
Haidar Yakob Al-Salamn va cong su (2012) cho hiéu qua cao hon d6i véi S. epidermidis
(17,80 + 1,2 mm) so véi cao ethanol UAE (13,50 + 1,00 mm) [6]. Su khac biét c6 thé lién
quan dén viéc chiét riéng tirng bo phan hoic toan cay, goi ¥ kha nang ton tai tac dung hiép
dong gitra cac thanh phan cé hoat tinh trong L. octovalvis [6].

4.2. Phan lap hop chat

Tur két qua sic ky 16p mong cho thiy hop chit RM2 xuét hién mot vét mau xanh
trong ba hé dung méi giai ly khac nhau, du doan so bo do tinh sach cua hop chat phan lap.
CAu tric cta cac hop chit nay duogc giai doan dya vao phdé HRMS va phé NMR.

Phé (+)-ESI-HRMS xuit hién mat tin hiéu [M+Na]* tai m/z 527,3354 twong (ng véi
cong thuc phan tir CaoHagOs.

Phé tH-NMR ghi nhan tin hiéu proton olefin dac trung tai 81 ppm 5,292 ppm (1H, t,
J = 3,6 Hz, H-12), cho thay su hién dién cua ndi doi trong phan tur. Ngoai ra, phd con ghi
nhan bay tin hiéu methyl & ving trudng cao, bao gém: &nppm 1,348 (3H, s, H-25), 1,286
(3H, s, H-27), 1,220 (3H, s, H-23), 1,192 (3H, s, H-29), 1,181 (3H, s, H-26), 1,077 (3H, s,
H-24), va 0,891 ppm (3H, d, J = 7,2 Hz, H-30). M6 hinh tin hiéu nay dac trung cho khung
cau trlc triterpene.

Phé C-NMR cho thdy su hién dién cua 30 tin hiéu carbon, bao gém tin hiéu
carboxylic acid & 8C 182,58 ppm (C-28), hai tin hi¢u dic trung ctia ndi doi & 8C 129,25 (C-
12) va 140,15 ppm (C-13). Bén tin hiéu carbon oxymethyl dugc ghi nhan tai 5C 69,71 (C-
2), 78,34 (C-3), 66,64 (C-6), va 73,59 ppm (C-19), cho thay su hién dién caa cac nhdm chirc
hydroxyl trong phan tir. Ngoai ra, phd con thé hién tin hiéu cia céc carbon bac bén tai 5C
29,12 (C-4), 39,01 (C-10), 140,15 (C-13), 42,74 (C-14), 47,91 (C-17) va 73,59 (C-19).

So sanh dit liéu phé cua hop chat RM, véi cac tai lieu tham khao trudc d6 [7], cho
thiy su twong dong véi hop chat 64-hydroxy tormentic acid. Do dé, cu trdc cia RM; dugc
dé nghi la 68-hydroxy tormentic acid (Hinh 3E).

Hop chat 6-hydroxy tormentic acid 1a mét triterpenoid da dugc chiing minh c6
nhiéu hoat tinh sinh hoc nhu khang viém, ha dudng huyét, bao vé gan, than kinh va tim,
cuing tiém ning khang ung thu [8]. Hop chat nay da dugc phan 1ap tir mot sé loai duoc ligu
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khéc va ghi nhan trong Ludwigia hyssopifolia, tuy nhién day 13 1an dau tién dugc phan lap
tir Ludwigia octovalvis thu hi tai Can Tho [9], [10]. Két qua ndy cho thay huong khai thac
hoat tinh khang khuan cua loai thuc vat nay 1a phd hop va dat dugc budc tién quan trong,
dap tng muc tiéu nghién cau dé ra.

V. KET LUAN

Phuong phap chiét h tro séng siéu am cho hiéu qua khang khuan cao hon so véi
Soxhlet, véi cao chiét ethanol tic ché C. acnes, S. aureus va S. epidermidis (vong vo khuan
lan luot 15,65 + 0,95 mm, 13,50 + 0,58 mm va 15,50 + 1,00 mm). Nghién ctru da phan 1ap
va xac dinh duoc hop chat 6B-hydroxy tormentic acid tir phan doan ethyl acetate, gop phan
cung cap co so thuc nghiém cho cac nghién ctu tiép theo vé hop chat khang khuan tir L.
octovalvis.

LOI CAM ON

Nhom nghién ciu xin chan thanh cam on Truong Pai hoc Y Duoc Can Tho da hd
tro kinh phi thuc hién dé tai theo Quyét dinh giao thgc hién s6 4630/QD-DHYDCT ngay
29 thang 12 nam 2023 cta Truong Pai hoc Y Dugc Can Tho.
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