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Nghién ciru nay nham khao sat bude dau vé hoat tinh khdng oxi héa va khdng khudn ciia cao chiét tir
than va la cdy Dai bi (Blumea balsamzfera (L.) DC.), nham chon ra cao chiét hiéu qua nhat dé phan tich
thanh phan héa hoc. Két qua cho thdy cao chiét ethyl acetate cé kha nang khang oxi héa manh, VO'l gza
i IC,, lan lwot la 96,45 ug/mL (DPPH) va 58,36 ug/mL (ABTS),’cung V6i kha nang khang khudn tot doi
voi Vibrio sp. va Aeromonas caviae, hai tac nhan gay bénh chu yéu cho dong vat thuy san, dac biét khang
manh doi véi ching Aeromonas caviae véi dwong kinh vong vé khudn dat 25,76+0,26 mm ¢ nong do 128
ug/mL. Két qua khao sat thanh phan héa hoc ciia cao chiét ethyl acetate da xdac dinh ba hop chat: luteolin,
(+)-catechin, va oleanolic acid bang phirong phdp phé NMR va so sanh véi cde tai liéu di cong bé. Nhing

két qua nay khcfng dinh tiem nang duoc liéu cua cdy Pai bi voi hoat tinh sinh hoc hiéu qua.

Tir khéa: Dai bi, khing oxi héa, khing khudn, thanh phan héa hoc.

DOIL: https://doi.org/10.52714/dthu.14.2.2025.1434

Trich dan: L&, T. B., L&, T. T. X., Tran, C. L., Nguyén, T. T. T., Tang, H. C., L&, T. D. T., Tran, N. P., Tran, P. X. M., Ho,
T. A., Bui, T. L., & Nguyén, N. M. T. (2025). Nghién ctru thanh phan hoa hoc va hoat tinh sinh hoc cia cdy dai bi (Blumea
balsamifera (L.) DC.). Tap chi Khoa hoc Pai hoc Pong Thadp, 14(2), 32-40. https://doi.org/10.52714/dthu.14.2.2025.1434.

Copyright © 2025 The author(s). This work is licensed under a CC BY-NC 4.0 License.

32



Tap chi Khoa hoc BPai hoc Déng Thap, Tap 14, S6 2, 2025, 32-40

STUDY ON CHEMICAL COMPOSITION AND BIOACTIVITIES
OF Blumea balsamifera (L.) DC.

Le Thi Bach!, Le Thi Thanh Xuan?, Tran Chi Linh?, Nguyen Thi Thuy Tam!,
Tang Huynh Chi', Le Thi Diem Thuy’, Tran Ngoc Phung!, Tran Pham Xuan Mai',
Ho Tuong Anh', Bui Thanh Long', and Nguyen Ngoc Minh Thi'
'Department of Chemistry, College of Natural Sciences, Can Tho University, Vietnam
’Faculty of Natural Sciences Teacher Education, School of Education,

Dong Thap University, Cao Lanh 870000, Vietnam
SFaculty of Medicine, Nam Can Tho University, Vietnam
*Corresponding author: Le Thi Bach, Email: lthach@ctu.edu.vn
Article history
Received: 16/8/2024, Received in revised form: 02/11/2024; Accepted: 12/11/2024

Abstract

This study evaluated the antioxidant and antibacterial activities of crude ethanol, n-hexane, and ethyl
acetate extracts from Blumea balsamifera (L.) DC. Antioxidant capacity was assessed using DPPH and
ABTS radical scavenging assays, while antibacterial activity was determined via the agar well diffusion
method. The ethyl acetate extract demonstrated significant antioxidance, with IC, values of 96.45 ug/mL
and 58.36 ug/mL for DPPH and ABTS assays, respectively. The highest antibacterial was observed against
Aeromonas caviae, where the ethyl acetate extract produced the largest inhibition zone (25.76+0.26 mm)
at a concentration of 128 ug/mL. Chemical analysis of the leaves and stems from the ethyl acetate extract
of Blumea balsamifera (L.) DC identified three compounds: luteolin (1), (+)-catechin (2), and oleanolic
acid (3), confirmed by NMR spectroscopy and comparison with existing literature. These findings suggest
that Blumea balsamifera is a promising medicinal plant with good biological activities.

Keywords: Antioxidant activity, antibacterial activity, Blumea balsamifera (L.) DC., chemical
composition.
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1. Giéi thiéu

Trong nhitng ndm gan day, viéc tim kiém céc
hop chét khang oxi héa ty nhién da tré thanh mot
hudng nghién ctru dugc dac biét chi trong. Déng thoi,
su phat trién manh mé& cua nganh thuy san tai Viét
Nam d4 kéo theo sy gia ting cac bénh nhiém khuan.
Céc phac d6 diéu trj hién nay chu yéu dya vao khang
sinh, dan dén sy xuit hién cia céc chung vi khuéan
khang khang sinh va da khang sinh. Diéu nay tao ra
nhu cau cép thiét vé viéc su dung cac loai thude co
ngudn gdc ty nhién, mot xu hudéng dang thu hut sy
quan tdm 16n tir cong dong khoa hoc.

Cay dai bi, vdi tén khoa hoc la Blumea
balsamifera (L.) DC, thudc ho Cuc (4steraceae), 1a
mot trong nhitng loai thuc vat dugc quan tim nghién
ctru. Cay nay phan bd rong rii & cac nude nhu Viét
Nam, Trung Quéc, va khu vuc nhiét d6i Nam A, bao
gém An Do, Malaysia, Indonesia, va Philippines. Tai
Viét Nam, cay duoc tim théy tr Bic vao Nam (Dé,
2004). Trong y hoc cb truyén, 1a cay dai bi duoc sir
dung dé chita ho, trir dom, giam day hoi, kho tiéu,
va dau bung. Ngoai ra, cdy con dugc ding két hop
v6i cac loai thao dugc khac dé xong chita cam s6t va
cam ctim (Vd, 2012; D, 2004)

Nghién ciru duoc 1y di chi ra rang cay dai bi c6
tac dung khang khuén, chdng viém, giy doc té bao
ung thu, bao vé gan, va khang oxi hoa. Thanh phan
héa hoc cua cdy bao gdm cac nhom hop chat nhu
flavonoid, terpene, va phenol (Pang & cs., 2014). Tuy
nhién, tai Viét Nam, nghién ctru vé hoat tinh khang
oxi hoa, khang khuan ciing nhu thanh phan hoa hoc
clia cay dai bi van con han ché. Do d6, két qua cua
nghién ctru nay s& dong gop vao viéc cung cip thém
dit liéu vé nguén thao duoc tu nhién tai Viét Nam,
dong thoi tao nén tang khoa hoc cho céc nghién ctru
tiép theo.

2. Phwong phap nghién ciru

2.1. Héa chit va thiét bi

Pho NMR duoc ghi lai bang may cong hudng
tir nhan Bruker Avance 600 MHz, dugc thuc hién tai
Vién Hoa hoc - Vién Han 1am Khoa hoc va Cong nghé
Viét Nam. Hoa chat sir dung cho nghién ciru nay gom
c6: n-hexane, ethyl acetate, methanol va ethanol 96%
(Chemsol, Vietnam). Silica gel cd 60 (Merck, Ptrc)
dung cho sic ky cot; TLC F254 (0.063-0.200mm,
Merck, Dtic) sir dung cho sic ky 16p mong.

34

Cac héa chét dugc st dung trong nghién
ctru khang oxi héa: DPPH (2,2- diphenyl-1-
picrylhydrazyl) (Merck), ABTS (2,2’azinobis(3-ethyl
benzothiazonline-6-sulfonate) (Merck), Vitamin C
(Trung Quéc), Trolox (Trung Qudc).

Thiét bi dugc sir dung trong nghién ciru khang
khuan bao gom: Tu cdy (Class II BSC, Esco,
Indonesia), ndi hap khtr tring autoclave (HVE-50,
Hirayama, Nhat), may ly tam (Mikro 12-24, Hettich,
Dtic), may vortex (ZX3, Velp, Y), may co quay chan
khong (Heidolph, Buc).

2.2. Doi trgng nghién ciru va chuin bi nguyén
vat liéu

Théan va I cay dai bi dugc thu hai tai huyén Chau
Phu, tinh An Giang, Viét Nam, va dugc dinh danh boi
TS. Nguyén Thi Kim Hué. Mau vat sau d6 dugc luu
trit tai BO mo6n Sinh hoc, Khoa Khoa hoc Tu nhién,
Trudng Pai hoc Can Tho. Nguyén liéu tuoi sau khi
thu hai duoc xur 1y va sdy kho & nhiét d6 50°C. Sau
khi hoan tat qua trinh sdy, nguyén liéu dugc nghién
nhuyén va bdo quan ¢ nhiét do 4°C. bo am cua duoc
liéu duge xac dinh 1a 8,65+1,13%, theo tiéu chuin
ciia Duoc dién Viét Nam V (B Y té, 2017).

Bo6t nguyén li¢u (4,0 Kg) dugc ngdm trong dung
modi ethanol 96% trong 24 gio. Sau khi ngdm, dich
chiét duoc co dic bang phuong phap co quay dudi ap
suat kém, thu duoc 420g cao tong ethanol tir cay dai
bi. Cao tong nay sau d6 dugc chiét ong-1ong sir dung
cac dung moi co do phan cuc ting dan: n-hexane,
ethyl acetate, va methanol. Dich chiét tir timg dung
moi duge cd quay dé loai bo dung mdi dudi ap suét
kém, thu dugc 110 g, 65 g, va 80 g cao phan doan
tuong Ung.

2.3. Thue nghiém khio sat hoat tinh khang
oxi héa in vitro

2.3.1. Phuwong phdp trung hoa goc tw do 2,2-
diphenyl-1-picrylhydrazyl (DPPH)

Thir nghiém khang oxi hoa sir dung gbc tu do
DPPH duoc tién hanh theo phuong phép cua Sharma
& cs. (2009) c6 thay dbi. Thir nghiém dugc thuc
hién bang cach pha 100 uL dung dich DPPH gbc
v6i 900 pL dung dich cao chiét pha trong methanol,
sao cho néng do DPPH tai thoi diém phan tng la
100 uM va ndng do cao chiét dao dong tir 0-500
pg/mL. Sau khi thém dung dich DPPH vao mau,
hdn hop dugc lic déu va U trong bong téi ¢ nhiét do
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phong trong 30 phtt. Sau d6, mat d6 quang ctia dung
dich dugc do ¢ budce song 517 nm. Vitamin C dugc
sir dung lam d6i chimg duong trong thir nghiém. Thi
nghiém duogc lap lai 3 lan va két qua duoc biéu dién
bang gid tri IC50 pg/mL (Sharma & Bhat, 2009).

2.3.2. Phwong phdp trung hoa goc tu do
2,2°-Azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid) (ABTS*")

Thir nghiém khang oxi héa sir dung gdc tu
do ABTS** dugc tién hanh theo phuong phap cua
Nenadis & cs. (2004). Khi chit khang oxi hoa dugc
thém vao dung dich chira ABTS*", chung s€ khtr ion
ABTS*" thanh ABTS lam gidm mau xanh cua dung
dich. Dung dich géc tw do ABTS®** duogc chuén bi
be"mg cach phéi tron dung dich ABTS n(‘Sng d6 7 mM
v6i dung dich K,S,0, nong do 2,45 mM, véi thé tich
bang nhau, va t trong bong toi trong 16 gio. Sau do,
dung dich dugc pha lodng bang ethanol va diéu chinh
d6 hap thu ¢ budc séng 734 nm dén 0,70+0,05. Dung
dich nay duoc sur dung cho thir nghiém.

Thi nghiém dugc tién hanh bang cach thém
10 pL mau thtr vao 990 puL dung dich gbc tu do
ABTS"** va u ¢ nhiét do phong (khoang 30°C) trong
6 phut. D6 hap thu cua dung dich duoc do & bude
song 734 nm. Trolox dugc sir dung 1am d6i ching
duong véi nong do cudi cung tir 0-15 pg/mL. Thi
nghiém duoc lap lai ba 1an va két qua duogc biéu dién
dudi dang gia tri IC, pg/mL (Nenadis & cs., 2004).

2.4. Thyc nghiém khao sat hoat tinh khang
khuin

Trong nghién ctru nay, hoat tinh khang khuan
clia cac cao chiét tir Blumea balsamifera dugc danh
gi4 bang phuong phap khuéch tan giéng thach dya
trén kha ning (rc ché sy phat trién ctia vi khuan thé
hién qua dudng kinh vong khang khuéan. Cac khuan
duoc chon cho khao nghi¢ém nay 1a Vibrio sp. va
Aeromonas caviae 13 cac khuin gay bénh chu yéu
cho dong vat thuy san.

Chuén bi cao chiét: cao chiét duoc pha vai
dung moi dimethyl sulfoxide (DMSO) 10% thanh
cac nong do 8, 16, 32, 64, 128 pug/mL. Dich nudi vi
khuan duoc pha lodng trong nudc mudi sinh 1y dé
dat mat do quang tai budc séng 600 nm 1a 0,5, trai
déu 100 pL 1én méi truong Luria-Bertani Agar. Dia
thach dwoc dé kho 15 phut trude khi tao cac giéng
thach c6 duong kinh 7 mm.

Cao chiét & cac ndng do khao sat khac nhau
(50 pL) duoc nhod vao cac giéng thach. Khang sinh
ampicillin duoc sir dung nhu d6i chimg duong. Ngoai
ra, do sir dung DMSO 10% dé pha cao chiét nén anh
hudng cia DMSO 10% 1én sy phat trién ciia vi khun
cling dugc khao sat. Cac dia thach dugc u ¢ 37°C
trong 24 gio. Puong kinh vung trc ché dugc do bang
thudc do don vi mm (Yeo & cs., 2014).

2.5. Phan 1ap céc hop chit

Trong nghién cuu nay, cao phan doan ethyl
acetate (85 g) la cao cho hoat tinh khang oxi hoa va
khang khuan hiéu qua nhét trong cac cao khao sat, di
duoc lua chon dé khao sat thanh ph?in hoéa hoc. Qua
trinh tach cao phan doan nay dugc thyc hién thong qua
sic ky cot nhanh kho, sir dung hé dung moi n-hexane:
ethyl acetate (ty 18 tir 3:1 dén 0:100, v/v), tiép tuc v6i
hé dung méi ethyl acetate: methanol (ty 16 tir 5:1 dén
0:100, v/v), két qua cho 7 phan doan dugc ky hi¢u
la EAF1-7. Phan doan EAF1.2 (1.6 g) dugc tiép tuc
tién hanh sic ky cot bang hé dung moi n-hexane:
ethyl acetate (ty 1¢ tir 40:1 dén 0:100, v/v) thu duoc
4 phan doan nho, ki hiéu EAF1.2.1-4. Sic ky cot
phan doan EAF1.2.2 (220 mg) thu dugc hop chat 1
(7 mg) va hop chét 2 (15 mg). Qua trinh twong ty di
duoc ap dung cho phan doan EAF1.3 (3.5 g), duoc
chia thanh 4 phan doan nho bang silica gel, rira giai
bang CHCI,: MeOH (ty 1¢ tir 40:1 dén 0:100, v/v).
Phan doan EAF1.3.3 (188 mg) da dugc tinh ché thong
qua nhiéu bude sic ky cot silica gel dé thu dugc hop
chat 3 (10 mg).

2.6. Phuong phap xir 1y s6 liéu

S6 liéu duge thu thap va xir 1y bang phan mém
thong ké Statgraphics Centurion 16.2 (Statgraphics
Technologies, Inc., Hoa Ky) va phin mém Excel 365
(Microsoft Corporation, USA). Phan tich phuong sai
(ANOVA) dugc st dung dé két luan vé su sai biét gitra
trung binh cac nghiém thirc 6 murc d¢ y nghia p <0,05.

3. Két qua va thao luin

3.1. Két qua thir nghiém hoat tinh khang oxi
hoa in vitro

Hoat tinh khang oxi hoa in vitro cia cac cao chiét
Dai bi duoc danh gia bang hai phuong phap trung hoa
gbc tr do DPPH va ABTS**. Theo két qua thé hién &
Béng 1 ta thay, hoat tinh khang oxi hoa cta cac cao
chiét than va 14 cay Pai bi trong ca 2 phuong phap
kha trong dong nhau theo thir ty: cao ethyl acetate >
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cao tong ethanol > cao n-hexane. Trong ca 2 phuong
phap, cao ethyl acetate déu thé hién hoat tinh khang
oxi hoa tot nhét trong cac cao khao sat voi gia tri IC,,
lan luot 13 96,45 pg/mL va 58,36 pg/mL twong tng
v6i hai phuong phap DPPH va ABTS*". Bdi chiéu
v6i d6i ching dwong 13 vitamin C va trolox, tuy gia
tri IC50 cua cao ethyl acetate cao hon nhung da thé
hién hoat tinh tét. Vitamin C va trolox 1a cac hop
chét co do tinh sach cao, duoc biét dén vi kha nang
khang oxi hoa manh do d6 hiéu qua trc ché gbc tu do
cao hon so véi cac cao chiét.
Bang 1. Két qua hoat tiqh khang oxi héa
cuia cac cao chiét Dai bi

Cao chiét IC, (ng/mL)
DPPH ABTS

Cao téng 124,36 +9,10 75,55+ 8,65
Cao n-hexane 195,46 £14,22 155,08 £12,45
Cao ethyl acetate 96,45 + 8,56 58,36 4,23
Positive Control
Vitamin C 4,35+ 0,65
Trolox 3,17+0,17

Niam 2005, Shyur va cac cong su da chi ra rang
cao chiét methanol ctia cay Dai bi & Dai Loan ¢ kha
ning trung hoa gbc ty do DPPH Yéi gia tri IC_ la
74 pg/ml (Shyur & cs., 2005). Nhi¢u nghién ctru da
chimg minh cac hop chét thuée nhom polyphenol va
flavonoid c6 hoat tinh sinh hoc cao, dac biét la kha
ning khang oxi hoa va khang khuan. Kha ning oxi hoa

khir cho phép cac hop chat polyphenol hoat dong nhu
mot chét khir cung cip hydro va dép tit cac gde oxi tur
do (Chang & cs., 2001). Flavonoids la mdt nhom cac
hop chit co trong thuc vat, cho thay hoat tinh khang
oxi hoa théng qua qua trinh thu nhat hodc khir gbc tur
do (Baharfar & cs., 2015). Xu hudng nghién ctru goc
tur do va cac chat khang oxi hoa ngay cang dugc chi
trong trong linh vuc y, duoc nham phat hién nhiing
chat khang oxi héa mang lai nhimng tic dung t6t co
loi cho strc khoe con ngudi, trong d6 chat khang oxi
hoa c6 ngudn gdc thién nhién hién nay duoc nhiéu
qudc gia, nhiéu nha khoa hoc quan tam do dic tinh it
ddc va it gay ra cac phan ting phu (Xu & cs., 2017).

3.2. Két qua thir nghiém hoat tinh khing
khuin

Hiéu qua khang khuan cua cac cao chiét tir cay
Blumea balsamifera trong tai An Giang ddi vé6i cac
chung vi khuan Vibrio sp. va Aeromonas caviae duoc
trinh bay trong Bang 2. Két qua cho thiy, hau hét cac
cao chiét tir B. balsamifera déu c6 kha nang trc ché ca
hai dong vi khuan, nhung hiéu qua rd rét chi bat dau
xuat hién & nong d6 128 pg/mL. Pudng kinh vong
khang khuén ti 16 thudn véi néng d6 cao chiét, nghia
1a kha ning khang khuan ting 1én khi néng do cao
chiét ting. Cuy thé, tai ndng do 128 pg/mL, cao chiét
ethyl acetate tir cdy dai bi trong & An Giang cho thay
kha nang khang khuan Aderomonas caviae manh nhat
(p < 0,05) va hiéu qua khang Aeromonas caviae tot
hon so voéi Vibrio sp..

Bing 2. Kha ning khang khuin ciia cic cao chiét cay Dai bi

Cao chiét ‘ Puong kinh vong khang khuin d + SE (mm) & cic nong dd khic nhau
Nong dd cao chiét (ug/mL) 8 16 32 64 128
R Vibrio sp. - - 8,70+0.30¢ | 14,90+0,23° | 21,30+0,20°
Cao tong -
Aeromonas caviae - - - 10,13£0,20° | 21,63+0,632
Vibrio sp. - - 11,90+0,56° | 13,10+0,23° | 16,53+0,13"
Cao n-hexane
Aeromonas caviae - - - 8,86 +£0,13" | 15,50+0,10?
Vibrio sp. - 7,76+0.45¢ | 10,23+£0.25¢ | 17,70+0,20" | 21,50+0,15*
Cao ethyl acetate -
Aeromonas caviae 8,54+0,18¢ | 8,63+0.43¢ | 16,56+0.56° | 21,10+0,33" | 25,76+0,26*
DPéi chirng dwong
Ampicillin Vibrio sp. 28,00 + 0,33
(500 mg/mL) Aeromonas caviae 36,56 + 0,56
Doi chitng Am
Vibrio sp. - - - - -
DMSO 10% X
Aeromonas caviae - - - - -
Ghi chii: “=” la khong khéang khudn. Cdc gid tri trung binh + do léch chudn cé cac sé khdc nhau trong ciing mot

hang thi khdc biét ¢é Y nghia thong ké (p < 0,05).
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So sanh d6 nhay cam cua vi khudn dbi véi khang
sinh cho thdy Vibrio sp. va Aeromonas caviae nhay
cam hon véi cao chiét ethyl acetate tir cay dai bi so
v6i khang sinh ampicillin. Tai nong d6 128 pg/mL,
cao chiét ethyl acetate c6 hoat tinh tc ché rd rét doi
v6i ca hai chung vi khuan, v6i dudong kinh vong
khang khuan 1an lugt 12 21,50 £ 0,15 mm va 25,76 +
0,26 mm. Nguoc lai, amplcllhn khong c6 kha nang
Grc ché hai dong vi khuan nay ¢ nong do dudi 500
pug/mL (Hinh 2).

Su nhay cam cua vi khuén dbi voi cac phuong
phap diéu tri 1a yéu td quan trong trong viéc xir ly
bénh nhiém khuéan. Két qua nghién ciru cho thiy hai
ching vi khuan khao sat déu nhay cam véi cao chiét
ethyl acetate tir ciy dai bi, chirg minh ring cac thao
dugc co thé 1a su thay thé tiém niang cho khang sinh
thuong mai, v6i vu diém 14 ¢ thé c6 mirc d an toan
cao hon.

Trong mdt nghién ctru vé danh gia hoat tinh
khang khuan cua Sakee va cac cong su, két qua cho
thay cao chiét n-hexane cua cdy dai bi thé hién kha
ning khang khuén t6t dbi véi Enterobacter cloacae
va Staphylococcus aureus (Sakee & cs., 2011).

3.3. Nhén danh hop chit

Cac hop chat sau khi duoc phan 1ap tir cao
ethyl acetate cta cay dai bi s€ dugc dinh danh. Cau
tric ciia cac hop chat nay dugc trinh bay ¢ Hinh 1
da duoc lam sang t6 bang phuong phap phan tich di
lidu phd NMR, két hop so sanh véi cac dir liéu phd
da dugc cong bd.

23 24 (c)

Hinh 1. Céu tric héa hoc ciia ba hop chit (1,2,3)
phén lap dugce

3.3.1. Hop chat 1

Hop chat (1) thu dugc dudi dang bot mau vang,
nhiét d6 nong chay 303-305°C.

'H-NMR (600 MHz, CDCl,), 3, (ppm): 7,37
(2H, m, H-2", H-6"); 6,90 (1H, d, ] = 9,0 Hz, H-5");
6,53 (1H, s, H-3); 6,43 (1H, d, J = 1,8 Hz, H-8); 6,20
(1H, d, J = 1,8 Hz, H-6),

BC-NMR (150 MHz, CDCI3), 6. (ppm): 183,9
(C-4); 166,4 (C-7); 166,0 (C-2); 163,2 (C-5); 159,4
(C-9); 151,0(C-4"); 147,0(C-3"); 123,7(C-1"); 120,3
(C-67); 116,8 (C-5"); 114,2 (C-27); 105,3 (C-10);
103,9 (C-3); 100,1 (C-6); 95,0 (C-8).

Phd 'H-NMR (600 MHz, CDCI ,) cho thdy su
xudt hién cua 6 proton vong thom phu hop v6i phd
DEPT, thé hién qua céc tin hi¢u déu xut hién & vung
truong thap bao gdm: hai tin hiéu mii don tai 5, 6,43
(1H,d,J=1,8Hz,H-8) va, 6,20 (1H,d,J=1 8Hz
H-6) cho thdy vong A c6 2 proton & vi tri meta. Tin
hi¢u miii don H-3 63, 6,53 (1H, s), cac tin hi¢u con
lai 6 6H [6,90 (1H, d, J= 8.4 Hz, H-5"); 7,37 (2H,
m, H-2", H-6") chimg t6 vong B ¢6 hai nhém thé &
vitri C-3" va C-4’.

Phd BC-NMR (150 MHz, CDCI ) cho thiy su
xuat hién tin hi€u déc trung cua hop chat flavon bao
gbm tin hiéu cua 15 nguyén tir carbon, trong dé c6
9 nguyén tir carbon bac bén va 6 nguyén tir carbon
nhom methine, tin hi¢u ctia cac nguyén tir carbon nay
déu xuét hién ¢ ving trudng thip (8.>95). Tin hi¢u
cua 7 nguyén tu carbon olefin mang oxy: 1 carbon
nhém carbonyl 06, 183,9 (C-4), 6 nguyén tir carbon
bac bon 6 6. [166, O (C-2), 166,4 (C-7), 163,2 (C-5),
159,4 (C- 9) 151,0(C-4"),147,0 (C-3")]; ngoai ra con
¢6 hai nguyén tir carbon bac bén khac ¢ 123,7 (C-1)
va 105,3 (C-10). Tin hiéu cia 6 nhém methine con lai
¢9.[120,3(C-6"),116,8 (C-5"), 114,2(C-2"),103.,9
(C-3), 100,1 (C-6) va 95,0 (C-8)].

Cac du liéu phé trén, cung vdi viéc so sanh tai
liéu tham khao (Lin & cs., 2015) cho phép két luan hop
chit (1) 1a 3',4',5,7-tetrahydroxy flavone (luteolin)
(Hinh 1a). Cung véi cac hop chat flavonoid khac,
luteolin dugc xem 1a mot trong nhitng hop chit quan
trong quyét dinh hoat tinh khang oxi hoa, khang vi sinh
vat, khang ung thu hiéu qua (M. Lépez-Lazaro, 2009).

3.3.2. Hop chat 2

Hop chét (2) thu duoc dudi dang bot mau tring
nga, nhiét do néng chay 175-177°C, [@]3 + 25.7
(c 0.01, MeOH).
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'H-NMR (500 MHz, CD,0OD), §,, (ppm): 6,86
(1H, d, J = 2,0 Hz, H-2"); 6,79 (1H, d, J = 8,0 Hz,
H-5"; 6,74 (1H, dd,J=8,0 va2,0 Hz, H-6"); 5,95 (1H,
d,J=2,5Hz, H-8); 5,88 (1H, d, J = 2,5 Hz, H-6);
4,59 (1H, d, J=8,0 Hz,H-2); 4,01 (1H, m, H-3); 2,89
(1H, dd, J = 16,0 va 5,5 Hz, H-4a); 2,55 (1H, dd, J
=16,0 va 8,5 Hz, H-4b).

“C-NMR (125 MHz, CD,0D), 6 (ppm): 157,8
(C-1); 157 ,6 (C-5); 156,9 (C-9), 146,3 (C-3"); 146,2
(C-4";132,3 (C-1"); 120,1(C-6"); 116,1 (C-5"); 115,3
(C-2";100,9 (C-10); 96,3 (C-8); 95,5 (C-6); 82,9 (C-
2); 68,8 (C-3); 28,5 (C-4).

Pho NMR ctia hop chat (2) cho thay hop chat
ndy co cau trac dang khung flavan-3-ol. Trén phd
'H-NMR (500 MHz, CD,0OD) ¢6 hai tin hi¢u miii
d6i cua hai proton vong thom ghép cdp meta tai 6,
5,95 (1H,d,J=2,5Hz); 5,88 (1H, d,J=2,5 Hz) cua
vong A va ba tin hiéu miii d6i khac dac trung cho ba
proton vong thom B tai tai vi tri 1, 3, 4 tai 6,, 6,86
[(1H, d, Jmeta = 2,0 Hz, H-2"); 6,79 (1H, d, Jorto =
8,0 Hz, H-5") va 6,74 (1H, dd, Jmeta va orto =2,0/8,0
Hz, H-6")]. O phia truong cao hon xuét hién hai tin
hi¢u cong hudng tai 6, 4,59 (1H, d, J = 8,0 Hz, H-2)
va d, 4,01 (1H, m, H-3) dac trung cho hai nhom
methine mang oxy; hai tin hi¢u cong hudng tai 6,
[2,89 (1H, dd, J = 16,0/5,5 Hz, H-4a); 2,55 (1H, dd,
J =16,0/8,5 Hz, H-4b)] thé hién sy c6 mit cua mot
nhom methylene. Ngoai ra con cé cac tin hiéu cta 1
vong benzene 4 1an thé tai 1, 2, 3, 5 & 8H [5,95 (1H,
d,J=2,5Hz,H-8) va 5,88 (1H, d, J=2,5 Hz, H-6)].

Tuong tng, trén phd *C-NMR va DEPT cua
hop chat (2) cho tin hiéu cua 15 nguyén tir carbon,
gdm 12 carbon cuia 2 vong benzene, 2 carbon nhom
oxymethine 6C [82,9 (C-2) va 68,8 (C-3)] va 1 carbon
methylene ~CH —tai [3.. 28,5 (C-4)], khong thay xudt
hién nhém carbonyl.

Trén pho HMBC, proton methine & 5, 4,59
(1H, d, J = 8,0 Hz) cho tuong quan véi 4 carbon
vong benzene gém 2 carbon bac ba & 0. 120,1 va s,
115,3, mot carbon bac ba mang oxy ¢ 6 157,8 va 1
carbon bac bon & 5. 132,2 chung td proton nay phai
1a H-2, bdn carbon benzene lan luot 12 C-6', C-2', C-9
va C-1'. Ngoai ra, proton H-2 con cho tuong quan
HMBC véi 1 carbon oxymethine ¢ . 68,8 va mot
carbon methylene ¢ .. 28,5 xdc nhan hal carbon nay
lan luot 1a C-3 va C-4. Proton H-4 cho tuong quan véi
2 carbon bac ba mang oxy ¢ 0C 157,6 vad. 157,8 va
mot carbon bac bén ¢ C 100,9 khing dlnh 3 carbon
nay lan luot 1a C-5, C-9, va C-10 (Hinh 2).
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Hinh 2. Twong quan HMBC ciia hop chit (2)

Proton ¢ 85,95 (1H, d, J= 2,5 Hz) cho tuong
quan HMBC v6i C-9 chiing t6 proton nay phai 1a H-8.
Suy ra, proton ghép meta voi H-8 66, 5,88 (1H,d,J =
2,0 Hz 1a H-6. Proton H-6 ngoai tuong quan vaoi C-5,
C-8, C-10 con cho twong quan HMBC véi 1 carbon
bac ba mang oxy ¢ 8. 156,9 nén carbon nay la C-7.
Proton vong benzene con lai 6 6H 6,79 (1H, d,J=28.0
Hz) ghép ortho v&i H-6' chi c¢6 thé 1a H-5'. Mt khac,
proton H-6' cho tuong quan véi carbon bac ba mang
oxy O 6. 146,3 va proton H-2' cho tuong quan voi
carbon bac ba mang oxy ¢ 8. 146,2 trén pho HMBC
nén cac carbon nay la C-4'va C-3'. Phan tich hang so
ghép cég Jcﬁg proton H-2 ¢ 5, 4,59 (1H, d, /= 8,0
Hz) va hang s6 ghép cap c@a H-2vaH-31a°/ = 8,0
Hz (ghép truc-truc), cho thay 2 proton nay phai nam &
vi tri truc tmg véi 1 trong 2 ddng phén: (+)-catechin
va (-)-catechin. Mit khéc, d6 quay cuc cua hop chét
(2) 1a [a]5 + 25.7 (¢ 0.01, MeOH).

Ttr nhitng dir liéu phd nghiém, két hop véi so
sanh tai li¢u tham khao (Khallouki & cs., 2007) hop
chat (2) dugc dé nghi 1a (+)-catechin (Hinh 1b). Hop
chat nay kha phd bién trong tu nhién voi hoat tinh
khang oxi héa manh (Rajagopala & cs., 2018; Kim
& cs., 2012).

3.3.3. Hop chat 3

Hop chét (3) 1 chat bot mau tring, vo dinh hinh,
nhiét d6 nong chay 302-304°C.

'H-NMR (600 MHz, CDCl,), 6, (ppm): 5,28
(1H, #, J=3,3 Hz, H-12); 3,22 (1H, dd, J= 11,4 va
4,2Hz,H-3);2,82 (1H,dd,J= 13,2 va 3,6 Hz, H-18);
2,02 (1H, ddd, J=13,2; 9,6 va 4,2 Hz, H-16a); 1,90
(1H, d, J = 3,0 Hz, H-11a); 1,86 (1H, s, H-11b);
1,78 (1H, s, H-22a); 1,72 (1H, d, J= 4,2 Hz, H-15a);
1,69 (1H, d, J=4,2 Hz, H-19a); 1,62 (1H, s, H-16b);
1,61 (1H, m, H-2a); 1,61 (1H, m, H-1a); 1,59 (1H,
m, H-22b); 1,56 (1H, m, H-2b); 1,55 (1H, m, H-6a);,
1,55 (1H, m, H-6a); 1,44 (1H, m, H-7a); 1,38 (1H,
m, H-6b); 1,35 (1H, m, H-21); 1,31 (1H, m, H-7b);
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1,22 (1H, m, H-21b); 1,15 (1H, s, H-19); 1,13 (1H,
s, H-15b); 1,13 (3H, s, H-27); 0,98 (3H, s, H-23);
0,97 (1H, m, H-1b); 0,93 (3H, s, H-30); 0,91 (3H, s,
H-25); 0,90 (3H, s, H-29); 0,77 (3H, s, H-26); 0,75
(3H, s, H-24); 0,73 (1H, s, H-5).

BC-NMR (150 MHz, CDCI13), 6. (ppm): 183,4
(C-28); 143,6 (C-13); 122,6 (C-12); 79,1 (C-3); 55,3
(C-5); 47,7 (C-9); 46,6 (C-17); 45,9 (C-19); 41,6 (C-
14); 40,9 (C-18); 39,3 (C-8); 38,8 (C-4); 38,4 (C-1);
37,1 (C-10); 33,8 (C-21); 33,1 (C-29); 32,6 (C-7);
32,5 (C-22); 30,6 (C-20); 28,1 (C-23); 27,7 (C-15);
27,2 (C-2); 25,9 (C-27); 23,6 (C-30); 23,4 (C-11);
22,9 (C-16); 18,3 (C-6); 17,2 (C-26); 15,6 (C-24);
15,3 (C-25).

Phd '"H-NMR (600 MHz, CDCI ,) cua hop chat
(3) cho thay su c¢6 mit cia 7 nhom methyl bac ba tai
[, 0,75 (s, 3H); 0,77 (s, 3H); 0,90 (s, 3H); 0,91 (s,
3H); 0,93 (s, 3H); 0,98 (s, 3H) va 1,13 (s, 3H)] thudc
khung triterpene oleane.

Mot tin hi¢u miii ba ¢ 6,, 5,28 (¢, /= 3,3 Hz, 1H)
dac trung cho proton olefine (=CH-) H-12 ctia khung
triterpene 5 vong.

Mot tin hi¢u mii d6i-do6i ¢ 5, 3,22 ppm cho
thdy day 1a tin hiéu cua proton trén carbon gan voi
oxy, c¢6 thé du doan hop chit c6 mot nhém hydroxyl
(-OH) trong ciu truc.

Phé BC-NMR (150 MHz, CDCI ,) va DEPT
(CDCl,) ctia hop chat (3) cho thy su xuat hién cia 30
tin hi¢u carbon trong d6 ¢6: 7 nhom (-CH,) (.. 28,1;
15,6; 15,3; 17,2; 25,9; 33,1 va 23,6 ppm), 10nh(’)rn
(-CH,), 5 nhoém (-CH) va c6 8 nhom C bac 4. Mot
nhom methine (-CH) lién két truc tlep voinguyén tir
oxy c¢ong huéng ¢ 8. 79,1 ppm. Tin hi¢u 6. 122,6 va
9. 143,6 ppm khang dinh sy ton tai cta hen két doi
glu’a C-12va C-13. Tin hi¢u 6. 183,4 ppm 1a tin hi¢u
cua nhém carbon carbonyl (-C=O) va day la tin hi¢u
ctia nhom acid (-COOH) trong cau trac.

Tur nhing dy kién thu dugc va dbi chiéu tai liéu
tham khao (Dais & cs., 2017), két luan hop chét (3) 1a
oleanolic acid (Hinh 1c). Day 1a hop chét triterpene
gap trong nhiéu loai cay thudc va dang dugc chu y vé
tiém ning sur dung trong diéu tri cac bénh man tinh
(Ayeleso, Matumba, & Mukwevho, 2017) va tac dung

trc ché khéi u (Liu & cs., 2013).

(b)

Hinh 3. Puong kinh vong vé khuén ciia: (a) cao chiét ethyl acetate va (b) ciia ampicillin 500 mg/mL
d6i v6i khuén Vibrio sp. va Aeromonas caviae

4. Két luan

Nghién ctru cho thdy cao chiét ethyl acetate tir
cdy dai bi thé hién kha ning khang oxi hoa va khang
khuén vuot troi nhat so vai cac cao chiét khac. Cu
thé, kha nang trung hoa gdc tu do DPPH va ABTS**
clia cao chiét ethyl acetate dat gia tri IC, lan luot 1a
96,45 ng/mL va 58,36 pg/mL. Hau hét cac cao chiét
tir cay dai bi déu co hoat tinh khang khuan déi véi hai
dong vi khuén Vibrio sp. va Aeromonas caviae, trong
d6 cao chiét ethyl acetate cho thay higu qua khang tot
nhét & ca hai ching vi khuén so véi cac cao chiét tong
va cao chiét n-hexane. Tir d6, nghién ctru da phan lap
duoc ba hop chét trong cao phan doan ethyl acetate,
dola3’ 4',5,7- tetrahydroxy flavone (1), (+)- catechin
(2) vaoleanolic acid (3) Két qua nay chung minh ring
cdy dai bi 1a mot ngudn duoc liéu tiém ning voi kha
ning khang oxi hoa va khang khuan hiéu qua.

L&i cam on: Dé tai duoc tai tro boi Truong Dai
hoc Can Tho, mi s6: TSV2024-24.

Céc anh pho ctia cac hop chét trong bai c6 thé
duoc tham khao https://dthujs.vn/index.php/dthujs/
libraryFiles/downloadPublic/51.
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