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TOMTAT

Cay 0i c6 tén khoa hoc [ Psidium guajava L., day 1a loai cay duoc tréng phd bién & Viét Nam véi muc dich chinh 13 cdy an qua. Qua 0i giau dinh duGng va cac
chét chdng oxy hod véi ham lugng vitamin C kha cao. Gan day, mot s6 nghién ctiu dugc Iy cho thdy cao chiét 14 cdy 6i cd téc dung khang khudn, khéng viém,
chdng oxy hod manh gidp diéu tri bénh tiéu chay. Theo hudng nghién ciu tim kiém cac hgp chét c6 téc dung khang khuan tir la 0i. Nghién cdu nay da phan lap
va xac dinh cdu tric ctia 6 hgp chét tir can chiét ethyl acetate clia I 0i bao gom myricetin (1), kaempferol 3-0-B-D-glucopyranoside (2), guaijaverin (3), cis-p-
coumaric acid 4-0-8-D-glucopyranoside (4), apigenin 7-0-8-D-glucopyranoside (5) va ursolic acid (6). Trong d6 hai hgp chdt cis-p-coumaric acid 4-0-B-D-
glucopyranoside (4) va apigenin 7-0--D-glucopyranoside (5) lan ddu dugc phan Iap tirla Gi. Tién hanh danh gia tac dung khéng khudn di véi 6 hop chat phan
ap duoc cho thdy ba hgp chat la guaijaverin (3), cis-p-coumaric acid 4-0-B-D-glucopyranoside (4) va ursolic acid (6) thé hién hoat tinh khang khuan manh véi
ba ching vi khuan Escherichia coli, Salmonella typhi va Pseudomonas aeruginosa v6i gia tri néng do Gc ché t6i thiéu (MIC) dao ddng tir 50 - 100ug/mL. Két qua
nghién cifu nay mot 14n nita khing dinh gia tri va tiém nang cda I i trong viéc khai thac tao san pham gitip phong va diéu tri cic bénh vé nhiém khudn.

Tirkhda: Cay 03, cin chiét Id 03, rthyl acetate, thanh phdn hda hoc, hoat tinh khdng khudn.

ABSTRACT

Psidium guajava L. is a species commonly grown in our country mainly as a fruit tree. Guava fruit is rich in nutrients and antioxidants with a fairly high
vitamin C content. Recently, some pharmacological studies have shown that guava leaf extract has strong antibacterial, anti-inflammatory, and antioxidant
effects that help treat diarrhea. In the direction of research to find antibacterial compounds from guava leaves. This study isolated and determined the structure
of six compounds from the ethyl acetate extract of guava leaves including myricetin (1), kaempferol 3-0-8-D-glucopyranoside (2), guaijaverin (3), cis-p-coumaric
acid 4-0-B-D-glucopyranoside (4), apigenin 7-0-B-D-glucopyranoside (5) and ursolic acid (6). In which, two compounds, cis-p-coumaric acid 4-0-B-D-
glucopyranoside (4) and apigenin 7-0-B-D-glucopyranoside (5) were isolated for the first time from Guava leaves. Evaluation of antibacterial activity of six
isolated compounds showed that three compounds including guaijaverin (3), cis-p-coumaric acid 4-0-B-D-glucopyranoside (4) and ursolic acid (6) exhibited
strong antibacterial activity against three strains of bacteria Escherichia coli, Salmonella typhi, and Pseudomonas aeruginosa with minimum inhibitory
concentration (MIC) values ranging from 50 - 100pg/mL. The results of this study once again confirm the value and potential of Guava leaves in exploiting
products to help prevent and treat infectious diseases.

Keywords: Psidium guajava L., Guava leaf extract, rthyl acetate, chemical constituent, antibacterial activity.
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1. GIGI THIEU

Nudc ta c6 thai tiét thudc khu vuc nhiét dsi ndong am,
day chinh la diéu kién thuan lgi cho nhiéu loai vi khuan,
vi ndm phat trién manh, cac bénh vé dudng tiéu hoa, da
va niém mac do ndm va vi khuan gay ra ngay cang phé
bién va nghiém trong [1]. Theo T8 chuc Y té thé gii
(WHO), Viét Nam dugc xép vao danh sach cac nudc co ti
lé khang thudc khang sinh cao nhét thé gigi [2]. G Chau
Au mbi nam, sé ca nhiém va t& vong do vi khudn da
khang thudng gap nhat thuong la Escherichia coli,
Enterococcus faecium, Streptococcus pneumoniae,
Klebsiella pneumonia, Pseudomonas aeruginosa [3]. Vi
vay, viéc tim ra nguén thudc méi thay thé cho cac thuéc
dang st dung tr& nén cép thiét, trong do6 thao dugc la
nhiing nguén day tiém nang dang dugc quan tam va la
xu huéng dugc ua chudng do tinh an toan va la nguén
tai nguyén tai tao dugc.

cay Oi c6 tén khoa hoc la Psidium guajava L., day la
loai cay dugc tréng phé bién & nuéc ta v6i muc dich
chinh la cay an qua. Qua Gi rat giau dinh dudng, chét xo
va cac chat chéng oxy hoa véi ham lugng vitamin C kha
cao [4]. Gan day ngoai viéc st dung qua 8i, cac nha khoa
hoc trén thé gidi va trong nudc da quan tam nghién ctu
dén tac dung chita bénh cta la 6i. Trong mét sé nghién
clu trén thé gidi, 1a 6i cho thay hoat tinh khang khudn
da&i vai vi khuan gay bénh dang ké nhu Staphylococcus
spp., Shigella spp., Salmonella spp., Bacillus spp.,
Escherichia coli, Clostridium spp, Pseudomonas spp [5]. La
6i dugc sir dung dé diéu tri bénh tiéu chay va dau bung.
G My, 14 6i da dugc st dung la khang sinh & dang thudc
béi hodc thudc sac giup diéu tri vét thuong, loét va dau
rang [6]. O Viét Nam, mét sé nghién ctu chira rdng 13 6i
rat giau cac hgp chat polyphenol dac biét la cac hgp chat
flavonoid [4]. Bén canh dé, cao chiét 1a 6i cing dugc
chiing minh c6 nhiéu tac dung sinh hoc quy nhu khang
khudn, khang viém, chéng oxy hoa manh [4, 7, 8]. Bén
canh d¢, cao chiét 13 6i con dugc sir dung dé diéu tri
bénh ti€u dudng va mau nhiém ma [9]. Hién nay & nuGc
ta, cac nghién cttu vé thanh phan hoa hoc va tac dung
khang khuan ctia cac hgp chat trong 14 8i con kha han
ché. Do do, trong nghién ctu nay, ching toi tién hanh
phan 1ap mét s6 thanh phan hoa hoc tur 14 6i va danh gia
tac dung sinh hoc ctia cac hgp chat phan lap dugc giup
lam sang té vé tac dung khang khudn cta cao chiét 14 Gi
cling nhu bé sung co s& dii liéu vé thanh phan hoa hoc
cda 14 8i Viet Nam gép phan dinh huéng khai thac cé
hiéu qua nguén dugc liéu nay.
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2. DOl TUONG, PHUONG PHAP NGHIEN CUU VA THUC
NGHIEM
2.1. Déi tugng nghién ciiu

M3u thuc vat 14 cay Oi duoc thu hai tai Huyén An Thi,
Tinh Hung Yén vao thang 02 nam 2025. Mau thuc vat
dugc GS. TS. Tran Thé Bach, Vién Sinh thai va Tai nguyén
sinh vat, Vién Han lam Khoa hoc va Cong nghé Viét Nam
xac dinh chinh xac tén khoa hoc la Psidium guajava L., ho
Myrtaceae. Tiéu ban mau dugc luu trir tai Vién Sinh thai
va Tai nguyén sinh vat, Vién Han lam Khoa hoc va Céng
nghé Viét Nam. S6 hiéu tiéu ban LO.01. Mau thuc vat sau
khi thu hai dugc lam sach, sdy khé dé€n ham dm nhé hon
12% & nhiét do 60°C va bao quan trong cac tdi hut chan
khong & nhiét d6 18 - 20 °C.
2.2, Phuong phéap nghién ctiu

2.2.1. Phuong phdp phdén Iép va xdc dinh cdu tric
hod hoc

- Phuong phép phan lap hop chat

+ Phuong phap sac ky I6p méng (TLC): Khao sat dinh
tinh thanh phan hoa hoc, sit dung ban mong trang san
DC-Alufolien 60 F254 (0,25mm; Merck) va RP-18 F254S
(0,25mm; Merck). Phat hién hop chat bang dén ti ngoai
& hai budc séng 254nm va 365nm hodc hién mau bang
thuéc thtt H,SO,4 5% trong methanol va ho néng bang
may say.

+ Phuang phép sac ky cot (CC): ST dung cot sac ky pha
thudng véi silica gel ¢ hat 230 - 400 mesh (Merck - Buc)
va sac ky cot pha dado RP-18 ¢& hat 30 - 50um (YMC - Nhat
Ban). Dung méi rlfa gidi st dung dung moéi cdng nghiép
da dugc chung cat lai nhu n-hexane, ethylacetate,
dichloromethane, methanol, nudc.

- Phuong phap xac dinh cau tric hoa hoc

+ Phé céng hudng ti hat nhan (NMR): Sir dung phd
cdng hudng hat nhan 1 chiéu ("H-NMR, *C-NMR, DEPT) va
phé cdng hudng tir hat nhan 2 chiéu (HMBC, HSQC).

+ Do phS NMR trén may Bruker avance 500MHz va
600MHz (Chat chuan ndi 1a TMS), tai Vién Hoa hoc - Vién
Han [am Khoa hoc va Cong nghé Viét Nam.

+ Dung méi hoa tan cac hop chat trudc khi do phd
NMR la: CD;0D, CDCls, DMSO-d. ..

2.2.2. Phuong phdp ddnh gid tdc dung khdng khudn

Tam chang vi khudn dugc mua tir bé suu tap nudi cay
clia My (ATCC, Manassas, VA, My) da dugc st dung dé
danh gia hoat dong khang khuén, bao gém Escherichia
coli ATCC 8739, Salmonella Typhi ATCC 19430,
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Pseudomonas aeruginosa ATCC 25923, Bacillus subtilis
ATCC 27212, Staphylococcus aureus ATCC 12222,
Aspergillus niger ATCC 9763, Fusarium oxysporum ATCC
48112 va Candida albicans ATCC 10231. Hoat tinh khang
khuan ctia cdc mau dugc xéac dinh bang xét nghiém néng
dé uc ché t6i thi€u (MIC) ddi vdi cac chiing vi khuan va
chling ndm néu trén. Vi khuidn gram duong va gram am
dugc nudi cdy trong moi trudng nudi cdy dau nanh tryptic
(TSB; Merck KGaA, Darmstadt, Duc), trong khi chiing nam
dugc nuodi cdy trong SDB (Merck, Buic) dén kich thudc cay
cudi cung khodng 150 x 106 (CFU/mL) (hodc 0,5 chuén
McFarland &\ = 550nm). Mau hoat chat thi nghiém & cac
nodng d6 khac nhau tir 12,5 dén 200ug/mL dugc nap vao
céac khay vi dia 96 giéng chua cac vi khudn mdi, va cac dia
dugc U & 37°C trong 24 gid. Cac chat déi ching dugc
chuan bi giéng véi cac hoat chat tht nghiém dugc thay
thé bang 5% DMSO [10]. Déi ching duong bao gom
doxycycline d6i véi cac vi khuan gram am, gentamicin déi
vGi cac vi khuan gram duong va nystatin déi véi cac
ching nam.

2.2.3. Chiét xudt va phdn Idp hop chdt hod hoc tir ld
i

Bot nguyén liéu 1a i (3kg) dugc chiét siéu am véi
ethanol 96% (v/v) & nhiét do phong, ty lé dung
moi/nguyén liéu (10/1, v/w), chiét 3 lan. Loc va gom thu
dich chiét va c6 dac bang may cé quay ap suat giam thu
dugc 284 g can chiét téng ethanol. Phan tan cin ethanol
vao 1000mL nudc cat va chiét phan bé lan luot vai cac
dung méi c6 d6 phan cuc ting dan la n-hexane,
dichloromethane va ethyl acetate vai ty 1é chiét la 1/1,
v/v; chiét phan b6 3 1an véi méi loai dung moi. Tién hanh
loc, c6 déc cac dich chiét phan bé thu dugc cac can chiét
tuang ung la can n-hexane (14,9g); can dichloromethane
(36,5g); can ethyl acetate (95,6g) va can nudc con lai
(1379).

Can chiét ethyl acetate (95,6 g), dugc tién hanh sac ky
cot silica gel pha thudng v6i hé dung moi ria gidi
gradient CH.Cl,/MeOH (100/0 — 0/100) chia thanh 8
phan doan ky hiéu tir E1 dén E8.

Phan doan E3 (13,2g) dugc tién hanh sac ky cot pha
thudng véi dung méi rdra gidi la hé CH,Cl,/MeOH/H,0
(6/1/0,05). St dung sac ky |6p mong dé gom cac phan
doan gidng nhau sau d6 tién hanh cé quay dudi dung moi
ta thu dugc 5 phan doan nhé ky hiéu la E3.1 dén E3.5.
Phan doan E3.1 (2,1g) dugc tién hanh sac ky cot pha dao
RP-18 véi hé dung mai rita gidi MeOH/H,0 (4/1) thu dugc
2 hgp chat sach la hgp chat 1 (myricetin; 7,1mg) va hgp
chat 2 (kaempferol 3-O-B-D-glucopyranoside; 10,5 mg).
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Phan doan E3.5 (1,6g) dugc tién hanh sac ky cot pha dao
RP-18 véi hé dung méi ria gidi MeOH/H,0 (5/1) thu dugc
2 hgp chat sach la hgp chat 3 (guaijaverin; 15,6mg) va hgp
chat 4 (cis-p-coumaric acid 4-O-B-D-glucopyranoside;
9,8mgq).

Phan doan E5 (7,49) dugc tién hanh sac ky cot pha
thuong véi dung méi rira gidi la hé CH,Cl,/MeOH/H,0
(9/1/0,1). St dung séc ky I6p méng dé gom cac phan doan
giéng nhau sau dé tién hanh c6 quay duéi dung moi ta
thu dugc 3 phan doan nho ky hiéu la E7.1 dén E7.3. Phan
E7.3 (1,89) dugc tién hanh sic ky cot pha thuong vai hé
dung moéi rlfa gidi la CH,Cl,/MeOH (6/1) thu dugc 2 phan
doan E7.3a, E7.3b va 01 hgp chat sach la hgp chat 6
(ursolic acid; 11,5mg) . Phan doan nho E7.3b dugc tién
hanh séc ky cét pha dao RP-18 véi hé dung mai rira gidi la
MeOH/H,0 (1/1,5) thu dugc hop 01 hgp chat sach 1a hgp
chat 5 (apigenin 7-O-8-D-glucopyranoside; 8,1mg).

Hop chdt 1 (myricetin) [11]:

+ 'H-NMR (600 MHz, CDs0D) &y (ppm): 6,20 (1H, d,
J=1,8Hz, H-6); 6,40 (1H, d, J = 1,8Hz, H-8); 7,36 (2H, s, H-
2'/H-6").

+ BC-NMR (150MHz, CD;0D) &c (ppm): 148,0 (C-2);
137,4 (C-3); 177,3 (C-4); 162,5 (C-5); 99,2 (C-6); 165,5 (C-7);
94,4 (C-8); 158,2 (C-9); 104,5 (C-10); 123,1 (C-1'); 108,5
(C-2'/C-6"); 146,7 (C-3'/C-5"); 137,4 (C-4").

Hop chdt 2 (kaempferol 3-O-B-D-glucopyranoside)
[12]:

+ 'H-NMR (500MHz, CDs;0D), 64 (ppm): 6,15 (1H, d,
J = 2,0Hz, H-6); 6,34 (1H, d, J = 2,0Hz, H-8); 7,99 (2H, d,
J=9,0Hz, H-2',H-6"); 6,84 (2H, d, J=9,0Hz, H-3' & H-5"); 5,19
(1H, d, J=7,5Hz, H-1"); 3,40 (1H, dd, J = 7,5; 9,0Hz, H-2");
3,37 (1H, t,J=9,0Hz, H-3"); 3,29 (1H, m, H-4"); 3,16 (1H, m,
H-5"); 3,65 (1H, dd, J = 2,5; 12,5Hz, H-6"a); 3,49 (1H, dd,
J=5,5;12,5Hz, H-6"b).

+ BC-NMR (125 MHz, CDs0D), &¢ (ppm): 158,5 (C-2);
135,5 (C-3); 179,5 (C-4); 163,0 (C-5); 99,9 (C-6); 165,9 (C-7);
94,8 (C-8); 159,1 (C-9); 105,7 (C-10); 122,1 (C-1); 1323
(C-2',C-6'; 116,1 (C-3',C-5"; 161,5 (C-4'); 104,2 (C-1"); 75,7
(C-2"); 78,0 (C-3"); 71,4 (C-4"); 78,4 (C-5"); 62,6 (C-6").

Hop chdt 3 (guaijaverin) [13]:

+ 'H-NMR (600 MHz, CD;0D) 84 (ppm): 6,21 (1H, d;
J = 2,4Hz, H-6); 6,40 (1H, d; J = 2,4Hz, H-8); 7,76 (1H, d;
J = 2,4Hz, H-2Y); 6,88 (1H, d, J = 8,4Hz, H-5); 7,59 (1H, dd,
J=24; 8,4Hz, H-6'; 5,17 (1H, d, J = 6,6Hz, H-1"); 3,92 (1H,
m, H-2"); 3,66 (1H, m, H-3"); 3,83 (1H, m, H-4"); 3,46 (1H, m,
H-5a"); 3,83 (1H, m, H-5b").
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+ BC-NMR (150 MHz, CD;0D) 8¢ (ppm): 148,0 (C-2);
135,7 (C-3); 179,4 (C-4); 163,0 (C-5); 99,9 (C-6); 165,9 (C-7);
94,7 (C-8); 158,4 (C-9); 105,6 (C-10); 123,0 (C-1); 117,5
(C-27); 145,9 (C-3"; 149,9 (C-4; 116,2 (C-5; 122,9 (C-6Y;
104,7 (C-1"); 72,9 (C-2"); 74,1 (C-3"); 69,1 (C-4"); 67,0 (C-5").

Hop chdt 4 (cis-p-coumaric acid 4-O--
Dglucopyranoside) [14]:

+ 'H-NMR (500MHz, CDsOD, &4 (ppm): 7,42 (1H, d,
J = 8,8Hz, H-2); 6,94 (1H, d, J = 8,8Hz, H-3); 6,94 (1H, d,
J = 8,8Hz, H-5); 7,42 (1H, d, J = 8,8Hz, H-6); 6,49 (1H, d,
J=12,7Hz, H-7); 5,82 (1H, d, J = 12,7Hz, H-8); 4,87 (1H, d,
J=7,3Hz, H-1"); 3,18 - 3,81 (m, H-2"); 3,18 - 3,81 (m, H-3");
3,18 - 3,81 (m, H-4'); 3,18 - 3,81 (m, H-5; 3,91 (1H, d,
J=12,0Hz, H-6"a); 3,89 (1H, d, J= 2,0Hz, H-6'b).

+ C-NMR (125 MHz, CD;0D, &c¢ (ppm): 132,1 (C-1);
132,3 (C-2); 117,7 (C-3); 159,1 (C-4); 117,7 (C-5); 132,3
(C-6); 136,7 (C-7); 124,2 (C-8); 102,3 (C-1%); 75,1 (C-2"); 78,3
(C-3"); 71,6 (C-4'); 78,0 (C-5"); 62,7 (C-6"); 173,5 (COOH).

Hop chdit 5 (apigenin 7-O-B-D-glucopyranoside)
[15]:

+ 'H-NMR (500MHz, CDs0D, &y (ppm): 6,65 (1H, s, H-3);
6,50 (1H, d, J = 2,0Hz, H-6); 6,82 (1H, s, H-8); 7,89 (1H, d,
J=8,5Hz, H-2); 6,95 (1H, d, J = 9,0 Hz, H-3'); 6,95 (1H, d,
J=9,0Hz, H-5; 7,89 (1H, d, J = 8,5Hz, H-6"; 5,09 (1H, d,
J=6,5Hz,H-1"); 3,50 (1H, m,H-2"); 3,52 (1H, m, H-3"); 3,43
(TH, m, H-4"); 3,57 (1H, m, H-5"); 3,50 (1H, m, H-2"); 3,96
(1H, dd, J=2,0; 12,0Hz, H-6a); 3,75 (1H, dd, J=6,0; 12,0Hz,
H-6b).

+ BC-NMR (125MHz, CD;0D, &c (ppm): 166,8 (C-2);
104,2 (C-3); 184,1 (C-4); 1629 (C-5); 101,2 (C-6); 164,8
(C-7); 96,1 (C-8); 158,9 (C-9); 107,1 (C-10); 123,1 (C-17);
129,6 (C-2"; 117,1 (C-3"; 162,8 (C-4; 117,1 (C-5); 129,6
(C-6);101,6 (C-1"); 74,7 (C-2"); 77,8 (C-3"); 71,3 (C-4"); 78,4
(C-5"); 62,5 (C-6").

Hop chdt 6 (ursolic acid) [16]:

+ "H-NMR (500MHz, CD30D+CDCl5) 6+ (ppm): 1,62 (1H,
m, H-1a); 1,41 (1H, m, H-1b); 1,60 (1H, m, H-2a); 1,80 (1H,
m, H-2b); 3,16 (1H, m, H-3); 0,73 (1H, m, H-5); 1,59 (1H, m,
H-6a); 1,68 (1H, m, H-6b); 1,36 (1H, m, H-7a); 1,60 (1H, m,
H-7b); 1,51 (1H, m, H-9); 1,93 (1H, m, H-11a); 1,65 (1H, m,
H-11b); 5,25 (1H, dd, J = 5,5; 12,5Hz, H-12); 1,30 (1H, m,
H-15a); 1,70 (1H, m, H-15b); 1,35 (1H, m, H-16); 2,01 (1H, d,
J =12,5Hz, H-18); 1,92 (1H, m, H-19); 1,03 (1H, m, H-20);
1,48 (1H, m, H-21a); 1,99 (1H, m, H-21b); 1,48 (1H, m,
H-22a); 1,99 (1H, m, H-22b); 0,98 (3H, s, H-23); 0,96 (3H, s,
H-24); 0,78 (3H, s, H-25); 0,65 (3H, s, H-26); 1,11 (3H, s,
H-27); 0,87 (3H, s, H-29); 0,94 (3H, s, H-30).
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+ 13C-NMR (125MHz, CD;OD+CDCls) 8¢ (ppm): 39,8
(C-1); 27,7 (C-2); 79,5 (C-3); 39,6 (C-4); 56,5 (C-5); 19,3 (C-6);
34,1 (C-7); 40,4 (C-8); 48,6 (C-9); 37,9 (C-10); 24,2 (C-11);
126,6 (C-12); 139,3 (C-13); 43,1 (C-14); 29,0 (C-15); 25,1
(C-16); 48,6 (C-17); 54,1 (C-18); 40,1 (C-19); 40,2 (C-20); 31,6
(C-21);37,9(C-22); 28,7 (C-23); 16,3 (C-24); 16,0 (C-25); 17,6
(C-26); 24,1 (C-27); 180,4 (C-28); 17,7 (C-29); 21,5 (C-30).

3. KET QUA VA THAO LUAN
3.1. Xac dinh cdu tric cac hop chat
3.1.1. Hop chdt 1 (myricetin)

Hop chat 1 thu dugc dudi dang tinh thé mau nau. Cac
tin hiéu c6ng hudng trén phé cong hudng tir hat nhan
(NMR) goi y day la mot hop chét flavonoid. Trén phé 'H-
NMR cutia hgp chat 1 cling xuat hién cac tin hiéu proton
dac trung clia bé khung flavonoid. Cac tin hiéu céng
hudng &4 (ppm) & 6,21 (1H, d, J = 2,4Hz); 6,40 (1H, d,
J=2,4Hz) thudc vao hai proton & vi tri proton H-6 va H-8
Ung vai cau truc 5,7-dihydroxy clia vong A. Trén vong B
thi thay xuat hién tin hiéu proton don 1é 6 64 7,36 (2H, s,
H-2'/H-6") chiing to vong B da bi thé tai vi tri C-3', C-4' va
C-5'.

Trén ph6 *C-NMR két hop phé DEPT cho thay tin hiéu
clia 15 carbon thuéc bo khung flavonoid. Trong d6 c6 4
carbon nhom (-CH) c6 d6 chuyén dich héa hoc tai &¢
(ppm) 99,2; 94,4; 108,5 (tin hiéu kép); 10 carbon khong
lién két véi hydro c6 8¢ (ppm) 148,0; 137,4; 162,5; 165,5;
158,2; 104,5; 123,1; 146,7 (tin hiéu kép); 137,4 va 1 tin hiéu
cdng hudng cda carbon carbonyl & 6¢ 177,3ppm.

TU cac dit liéu phé két hap véi s6 sanh tai liéu da cong
b6, hop chat 1 dugc xéac dinh la myricetin [11].

3.1.2. Hop chat 2
glucopyranoside)

(kaempferol 3-O-B-D-

Hop chat 2 thu dugc dudi dang chat ran mau vang.
Phé "H-NMR ctia hgp chat 2 cho céc tin hiéu ddc trung cda
dan xuat glycosid cuia flavonoid dac trung béi cap tin hiéu
doublet 46,15 (1H,d, J=2,0Hz, H-6); 6,34 (1H, d, J=2,0Hz,
H-8) thudc vong A va tin hiéu doublet clia hai proton tai
On 7,99 (2H, d, J = 9,0Hz, H-2' & H-6") va 6,84 (2H, d,
J =9,0Hz, H-3' & H-5') thudéc vong B. Cac tin hiéu proton
vung dudng nam & 84 3,16-5,19 véi proton anomeric tai
81 5,19 (1H, d, H-1"), hang s J = 7,5Hz dién hinh cho lién
két O-B-glycosid, hai proton oxymethylen 8y 3,65 (1H, dd,
J =2,5; 12,5Hz, H-6"a) va 3,49 (1H, dd, J = 5,5; 12,5Hz,
H-6"b) v&i nhiing gia tri hang s6 tuang tac kha dac trung;
bén proton con lai 84 3,41 - 3,48 (2H, H-2"& H-3"), 3,31 (1H,
H-4"), 3,16 (1H, m, H-5") phu hgp véi g6c dudng glucose.
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Phé 3C-NMR clia hgp chat 2 xuat hién tin hiéu cta 21
nguyén tir carbon, trong d6 ngoai 6 tin hiéu cla mét phan
t dudng glucose tai 6c 104,1 (C-1"), 75,7 (C-2"), 78,0
(C-3"), 71,4 (C-4"), 78,4 (C-5"), 62,7 (C-6"), 15 tin hiéu con
lai ca 15 nguyén t cabon &¢ 158,5 (C-2), 135,5 (C-3),
179,5 (C-4), 163,0 (C-5), 99,9 (C-6), 165,9 (C-7), 94,8 (C-8),
159,1 (C-9), 105,7 (C-10), 122,1 (C-1"), 132,3 (C-2', C-6'),
116,1 (C-3', C-5", 161,5 (C-4") thudc vé khung flavonoid.
Bén canh d6 trén phé HMBC cho thdy tuong tac gilia
proton anomeric (61 5,19ppm) véi C-3 (3¢ 135,5ppm) cho
phép xac dinh phan t&r dudng glucose noi vai C-3 ctia bd
khung flavonoid.

Tu viéc phan tich cac dirkién phé va so sanh vai tai liéu
tham khao da céng bd cho phép khang dinh hgp chat 2
la kaempferol 3-O-3-D-glucopyranosid [12].

3.1.3. Hop chdt 3 (guaijaverin)

Hop chat 3 thu dugc dudi dang tinh thé mau nau nhat,
Cac tin hiéu c6ng hudng trén phé cdng hudng tu hat
nhan (NMR) ggi y day la mot hop chat flavonoid. Trén phé
"H-NMR ctia hop chat 1 xuat hién tin hiéu cta 11 proton
trong d6 5 tin hiéu proton thudc vong tham. Cac tin hiéu
cdng hudng &y (ppm) 6,21 (1H, d, J = 2,4Hz); 6,40 (1H, d,
J=2,4Hz) thudc vao hai proton & vi tri proton H-6 va H-8
Ung Vi cau truc 5,7-dihydroxy cda vong A; Ba tin hiéu
cong hudng khac Ung véi hé tuong tac spin ABX & 6u
(ppm) 7,76 (1H, d, J = 2,4Hz) thudc proton H-2'; 6,88 (1H,
d, J = 8,4Hz) va 7,59 (1H, dd, J = 8,4; 2,4Hz) thudc vé 2
proton H-5' va H-6' cho thay vong B bi thé & cac vi tri 1/, 3'
va 4'.Ngoai ra trén phd "H-NMR con xudt hién tin hiéu cla
moét proton anomeric tai &u (ppm) 5,17 (1H, d, J = 6,6Hz)
goi y trong cau tric hgp chat 1 cé mét phan tir dudng.

Trén phd *C-NMR két hop phé DEPT ctia hgp chat 3
cho thdy tin hiéu ctia 20 carbon trong d6 15 carbon thuéc
bd khung flavonoid va 5 carbon ctia moét phan t&r dudng.
9 carbon nhém (-CH) ¢6 dé chuyén dich héa hoC tai 6¢
(ppm) 99,9;94,7;117,5;116,2; 122,9;104,7;72,9; 74,1;69,1;
9 carbon khéng lién két véi hydro cé 6¢ (ppm) 148,0;
135,7; 163,0; 165,9; 158,4; 105,6; 123,0; 145,9; 149,9. 1
nhém -CH; c6 &¢ 67,0ppm va 1 tin hiéu cong hudng cla
carbon carbonyl & 8¢ 179,4ppm. Bén canh d6, phé HMBC
cho thdy tuong tac cia proton anomeric (61 5,17ppm) véi
carbon C-3 (6¢ 135,7ppm) chiing té phan glycon dugc lién
két vai vi tri C-3 trén khung flavonoid.

Tu cac dir liéu phé do duac két hop vai s6 sanh tai liéu
da cong bo, hgp chat 3 dugc xac dinh la guaijaverin [13].

3.1.4. Hop chdt 4 (cis-p-coumaric acid 4-O-B-D-
glucopyranoside)

Hop chat 4 phan lap dugc & dang chat bot mau trang.
Cac dit kién phé NMR ggi y hop chét 4 1a mét phenolic
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glycoside. Trén phé 'H-NMR xuat hién tin hiéu cong
hudng cla 4 proton clia vung thom, trong doé ¢6 2 cap
proton tuang duang xuat hién tai d6 chuyén dich héa
hoc lan luot tai &4 (ppm) 7,6 (1H, d, J = 8,5Hz, H-2, H-6) va
7,05 (1H, d,J=8,5Hz, H-3, H-5), chiing té vong thom bi thé
& 2 vi tri C-1 va C-4. Bén canh do, cling trén phd 'H-NMR
xudat hién tinh hiéu céng hudng cuia 2 proton olefin tuong
tac v&i nhau cé &4 (ppm) 6,66 (1H, d, J = 12,5Hz) va 5,92
(1H, d, J = 12,5Hz), véi hdng s6 tuong tac J = 12,5Hz thi
hgp chat 4 cé cau hinh dang cis. Cac proton ctia phan tu
dudng cho cac tin hiéu ndm trong ving & (ppm) 3,39 -
3,89. Trén phé HMBC c6 thay xuat hién tuong tac cua
proton anomeric 4,94 (1H, d, J = 7,5Hz) véi nguyén tu
carbon &c (ppm) 159,2 (C-4). Ching té phan dudng lién
két vai phan aglycon tai vi tri C-4 va cau ti dudng & dang
B-D-glucose.

Trén phd 3C-NMR cung véi phé DEPT chi ra hop chat
4 c6 tat ca 15 nguyén ti carbon. Trong d6 6 6 carbon clia
vong thom dé chuyén dich héa hoc trong viing & (ppm)
(117,1 - 159,2), 6 carbon cla 1 cdu t& dudng lan c6 do
chuyén dich héa hoc lan lugt 1a & (ppm) 102,1;74,9; 78,1;
71,3; 77,9 va 62,5. Cac tin hiéu nay ggi y day la cac nguyén
t carbon cla 1 phan t&r dudng glucose. Bén canh d6, trén
phd 3C-NMR con xuat hién 1 tin hiéu carbon caboxyl dac
trung c6 oc (ppm) 173,5 va 2 carbon olefin c6 dé chuyén
dich héa hoc tuong Ung la 137,8ppm va 122,5ppm.

TU céc dir kién phé két hgp so sanh véi tai liéu tham
khédo da céng bo, hop chat 4 dugc xac dinh cé tén la cis-
p-coumaric acid 4-O-f-D-glucopyranoside [14].

3.1.5. Hop chdit 5
glucopyranoside)

Hagp chat 5 phan lap dugc & dang chat bot mau
vang nhat. Trén phé "H-NMR clia hgp chat 5 xuat hién cac
tin hiéu clia proton ddac trung clia bo khung flavonoid
glycoside véi cac tin hiéu cong hudng & 616,50 (1H, d, J=
2,0Hz, H-6) va 6u 6,82ppm (1H, d, J = 2,0Hz, H-8) thudc H-
6 va H-8 va hai proton nay cé tuong tac meta véi nhau
(hdng s6 tuang tac J =2,0 Hz) ling véi cau tridc c6 cac
nhom thé G vi tri 5, 7 8 vong A, tin hiéu cila mot proton &
vong C clia hgp chat flavonoid thé hién & 64 6,65 (1H, s,
H-3), tin hiéu & 6x 7,89 (2H, d, J = 8,5Hz) va 64 6,95ppm
(2H, d, J = 9,0Hz) ggi y c6 2 cap proton & vi tri d6i xing
nhau (6 vong B) la H-2' va H-6', H-3' va H-5', diéu d6 cho
thay vong B c6 nhém thé & vi tri 1/, 4'. Bén canh d06, trén
phé 1TH-NMR xuét hién tin hiéu cGa proton anomeric & &y
5,09 (1H, d, J = 6,5Hz, H-1") (ing v3&i 6 cdu hinh beta cla
géc dudng, cung 6 proton khac nam trong vung &y tu
3,43 - 3,96ppm mdt lan nlta cho phép du doan hgp chat
5 la mot flavonoid glycoside.

(apigenin  7-O-3-D-
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Trén phd 3C-NMR va phé DEPT thé hién rd hop chat 5
cé phan aglycon la flavonoid véi sy xuat hién cta 15
carbon trong dé c6 tam carbon bac bon (khéng lién két
vé&i hydro) va bdy nhém methyl. Cac tin hiéu cta carbon
trong phan aglycon ggi y cau tric ctia hgp chat flavonoid
vGi cac nhém thé & vi tri 5, 7, 4' (5,7,4"-trihydroxyflavon).
Diéu dé dugc khdng dinh bdi su xuat hién hai cap carbon
methyl d6i xiing (& vong B) & 617,89/ 8¢ 129,36 va 616,95/
8¢ 117,05 & trén phd HSQC. Ngoai ra, trén phé HMBC xuat
hién tuong tac cla proton anomeric va carbon C-7
(6c 164,8 ppm). Do do, c6 thé khang dinh la géc dudng
dugc lién két véi phan aglycon & vi tri C-7 thong qua lién
két O-glycoside.

Tuviéc phan tich cac dirkién phé va so sanh véi tai liéu
tham khao da cong bé cho phép khang dinh hgp chat 5
la apigenin 7-O-B-D-glucopyranoside [15].

3.1.6. Hop cht 6 (ursolic acid)

Hop chat 6 phan lap dugc & dang chat bot mau trang.
Trén phS "H-NMR clia 6 xuat hién 7 tin hiéu cia nhom
(-CH5) & dd dich chuyén &, 0,96 (3H, s, 24-CH;); 0,65 (3H, s,
26-CH,); 0,94 (3H, s, 30-CH,); 0,78 (3H, s, 25-CH;); 0,87 (3H,
s, 29-CH,); 0,98 (3H, s, 23-CH;); 1,11 (3H, s, 27-CH;). Ngoai
ra, trén phé "H-NMR cho thdy tin hiéu proton thuéc nhém
(-CH) tai dé dich chuyén &, 2,01 (1H, d, J = 12,5Hz, H-18)
€6 tuong tac xa véi nhédm (-CH;) la dac trung cho céc
triterpen thuéc ki€u khung ursan. Tin hiéu cong hudng tai
on 5,25 (1H, dd, J = 5,5; 12,5Hz) la tin hiéu cha proton
H-12, thudéc nhom (=CH) néi d6i véi carbon tuong ting la
O 126,9 (C-12). Tat ca nhiing dit liéu trén cho phép két
ludn hgp chat 6 la mot triterpene thudc kiéu khung ursan.

D( liéu phé "*C-NMR va DEPT cho biét trong phan t
c6 30 nguyén ti carbon, gobm 7 nhém CHs, 9 nhém CH,, 7
nhom CH, va 7 carbon bac 4. Trén phd 3 C-NMR xuét hién
1 tin hiéu cOng hudng dac trung cho carbon thuéc nhém

Bang 1. K&t qua dénh gid téc dung khang khudn

carbonyl (C=0) clia cacboxylic acid tai §: 180,4; mot néi
doi (>C=CH) tai & 139,3 (C-13) va 126,6 (C-12). Bén canh
dé, trén phé HMBC, cac tuang téac gilta H-24 (64 0,96) vdi
C-3 (6¢ 79,5); C4 (8¢ 39,6) va C-5 (6¢ 56,5) da chiing minh
nhom hydroxy lién két véi C-3. Cac tuong tac gitia H-27
(61 1,11) v&i C-8 (6c 40,4); C-13 (6¢ 139,3); C-14 (6 43,1) va
C-15 (8¢ 29,0); Gitra H-12 (6w 5,52) v6i C-9 (6¢ 48,6); C-14
(6c 43,1) va C-18 (8¢ 54,1) mot 1an nita khdng dinh co lién
két doi gitr vi tri C-12 va C-13.

Két hop cac di kién phé thu dugc va so sanh vdi tai
liéu tham khao da cong b6 cho phép xac dinh hgp chat 6
chinh la ursolic acid [16].

Hinh 1. Cac hgp chat dugc phan |ap tir[a 6i & Hung Yén, Viét Nam

3.2. Két qua dang gia tac dung khang khuan

Két qua danh gia tac dung khang khuén cta 6 hop
chat phan lap dugc thé hién & bang 1 cho thay ba hgp
chat la guaijaverin (3), cis-p-coumaric acid 4-O-B-D-
glucopyranoside (4) va ursolic acid (6) thé hién hoat tinh
khang khuan manh véi ba ching vi khuan Escherichia coli,
Salmonella typhi va Pseudomonas aeruginosa véi gia tri
néng d6 Uc ché t6i thiéu (MIC) dao dbng tur 50 -
100ug/mL. Déi véi cac chiing vi khudn va ndm con lai thi
ba hop chat néu trén thé hién hoat tinh muc d6 trung
binh. Cac hop chéat 1, hgp chat 2, hgp chat 5 thé hién hoat
tinh khang khuan, khang ndm & muc dé trung binh doi

Miu MIC (zg/mL)
E. coli S.Typhi | P.aeruginosa | B.subtilis | S.aureus A. niger F. oxysporum C. albicans

Déi chiing duong* 6,2 98 9,4 17,8 6,5 37 2,9

Chdt 1 >200 >200 >200 >200 >200 >200 >200 >200
Chdt2 >200 >200 >200 >200 >200 >200 >200 >200
Chdt3 50 100 100 >200 >200 >200 >200 >200
Chat4 50 80 100 >200 >200 >200 >200 >200
Chdt5 >200 >200 >200 >200 >200 >200 >200 >200
Chdt6 50 50 100 >200 >200 >200 100 >200

*Bdi chiing duong: doxycycline cho vi khudn Gram (-), gentamicin cho vi khudn Gram (+), nystatin cho ndm

Vol. 61 - No. 5B (May 2025)
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vGi tam chdng vi khudn va ndm dugc thir nghiém véi gia
tri MIC > 200ug/mL. Két qua nghién ctu nay la phu hgp
vGi mot s6 nghién clu da cong bé vé tac dung khang
khuan cua cao chiét Ia 6i 7, 8].
4, KET LUAN

TU phan doan cao chiét ethyl acetat cda 14 cay 6i thu
tai Hung Yén, Viét Nam da phan lap va xac dinh cau trdc
cla 6 hop chat trong d6 c6 4 hgp chat la flavonoid, 1 hgp
chat la triterpenoid va 1 hgp chat la axit hitu co bao gém:
myricetin (1), kaempferol 3-O-8-D-glucopyranoside (2),
guaijaverin  (3), cis-p-coumaric  acid  4-O-B-D-
glucopyranoside (4), apigenin 7-O-B8-D-glucopyranoside
(5) va ursolic acid (6). Trong dé hai hop chat cis-p-
coumaric acid 4-O-f-D-glucopyranoside (4) va apigenin
7-0-B-D-glucopyranoside (5) lan dau dugc phan lap ti 1a
cay Oi. C6 thé thay cac hop chat chinh trong cao chiét 1
6ila cac hop chat polyphenol ma chiyéu la cac flavonoid.
Tién hanh danh gia hoat tinh khang khuan clia 6 hop chat
phan lap dugc cho thay ba hgp chat la guaijaverin (3), cis-
p-coumaric acid 4-O-f-D-glucopyranoside (4) va ursolic
acid (6) thé hién hoat tinh khang khudn manh véi ba
chiing vi khuan Escherichia coli, Salmonella typhi va
Pseudomonas aeruginosa véi gia tri nbng do tc ché toi
thiéu (MIC) dao déng tur 50 - 100ug/mL. Ba hgp chét con
lai thé hién hoat tinh khang khudn & muc trung binh ddi
VGi tat ca cac chuing vi khuan thi nghiém. K&t qua nghién
clu nay gilp bé sung co s& dit liéu vé ca thanh phan hoa
hoc va tac dung sinh hoc clia cao chiét 14 i ciing nhu la
cd s& cho viéc dinh hudng khai thac va ché bién 14 6i tao
san phdm gilp cham séc stic khoé con ngudi.

LOI CAM ON

Cong trinh dugc thuc hién nha su hé trg kinh phi cta
nhiém vu dé tai khoa hoc cp Bo, ma s6: B2025-TNA -10
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