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Nghién ciru nham xdc dinh thanh phan hoa hoc va danh gia mot so hoat tinh
Nhan bai (Received): 02/07/2026 sinh hoc cua hai lodi tdo ndu Padina boryana (P. boryana) va Padina
Sb’fé bai (Revised): 19/07/2026 australis (P. australis). Phan tich GC-MS (gas chromatography-mass
Duyét déng (. Acce})te d): 25/08/2026 spectrometry) ghi nhdn 24 hop chdat ¢ P. boryana va 20 hop chat ¢ P.

australis. Trong do, pentadecane I thanh phan chinh ciia P. boryana véi
ham luong 14,52%, con ethyl oleate chiém wu thé 6 P. australis, dat 67,09%.
Két qua thit nghiém trc ché enzyme o-glucosidase cho thay phan doan
petroleum ether (PE) ciia P. australis ¢6 hoat tinh manh nhat, véi ICso dat
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1. GIOI THIEU

Trong nhiing nam gan ddy, ngudn hop chét ty
nhién tir sinh vét bién dang tr& thanh huéng nghién
clru tiém nang trong linh vue dugce hoc va cong nghé
sinh hoc do s& hitu nhiéu hoat tinh sinh hoc ¢6 gia
tri (Karthikeyan et al., 2022). Trong d6, tdo nau
thudc chi Padina, dac biét 1a Padina boryana (P.
boryana) va Padina australis (P. australis) dugc
quan tim rong rdi nho chira nhiéu hop chat thir cap
nhu polyphenol, flavonoid, fucoxanthin,
diterpenoid, sterol va cac acid béo khong no. Cac
hop chét nay da duoc chimg minh ¢ nhiéu hoat tinh
sinh hoc quan trong nhu khang oxy hoa, khang
viém, khang khuan va khang ung thu (Holdt et al.,
2011; Frazzini et al., 2025). Cac hop chat nay dong
vai trd quan trong trong co ché bao vé cua tao trude
diéu kién moi truong bién khic nghiét, dong thoi
cling mang lai nhidu tiém ning tng dung trong y
dugc va thuc phém chirc néng.

Mot trong nhitng huéng nghién ctru ndi bat hién
nay la danh gia kha nang tc ché a-glucosidase ciia
cac loai tdo nau. a-Glucosidase 1a enzyme tham gia
xlc tic qua trinh chuyén hoa carbohydrate thanh
glucose & rudt non. Su trc ché enzyme nay gitip lam
cham qua trinh hip thu glucose sau an, qua do ho trg
kiém soat duong huyét & ngudi mic dai thdo dudong
type 2. Mic du cac thude tong hop nhu acarbose da
dugc ung dung rong radi nhung tadc dung phu trén
duong tiéu hoa van 1a mot han ché dang ké (Kashtoh
et al., 2022; Dirir et al. 2022). Vi vdy, cac hop chét
tu nhlen ¢6 kha ning Grc ché o-glucosidase dang
duoc quan tdm nhu nhimng nguon nguyén liéu tiém
ning cho phat trién thudc diéu tri dai thao duong.
Theo nghién ctru cia Tuan et al. (2024), dich chiét
tir P. boryana thu tai dio Phii Quéc, Viét Nam thé
hién hoat tinh trc ché a-glucosidase manh (EtOAc:
ICso = 3,10+0,01 pg/mL) cung véi kha nang khang
oxy héa dang ké. Nhing phat hién thu dugc goi y
rang loai tao cho thdy tiém ning 1a ngudn hop chat
hoat tinh sinh hoc phuc vu cho cac nghién ctru tiép
theo. Tuong tu, Puspawati et al. (2026) cling bao cao
P. australis thé hién hoat tinh trc ché o-glucosidase
cao (>90%), vai ty 18 rc ché dat 94,55% ddi véi cao
chiét EtOAc ¢ nong do 500 pug/mL; trong d6, cac
hop chét nhu phytol, loliolide va mét s6 acid béo
duogc xac dinh ¢6 kha ning twong tac tot véi trung
tdm hoat dong cia enzyme thong qua phan tich
docking phan ti.

Bén canh hoat tinh khang dai thao duong, Kkét
qua nghién ctru cua Frazzini et al. (2025) con cho
thiy céc loai tao nau thudc chi Padina co tiém ning
khang ung thu. Ung thu gan va ung thu vu hién la
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hai trong s6 nhig loai ung thu pho bién va co ty 1&
tir vong cao trén thé gidi (Bray et al., 2022); do do,
viéc tim kiém céc hoat chit tw nhién c6 kha ning giy
doc chon loc trén té bao ung thu dang 1a muyc tiéu
quan trong trong nghién ctru duoc pham. Ooi et al.
(2015) da chimg minh rang dich chiét tir tao bién co
kha ning e ché sy tang sinh cua dong té bao ung
thu gan HepG2 thong qua co ché cam tmg apoptosis
va lam gia tang stress oxy hoa ndi bao. Ngoai ra,
Samarakoon et al. (2016) cing cho thdy nhiéu hop
chat c6 ngudn gdc tir sinh vat bién va thue vat ven
bién c6 kha ning gay doc manh trén dong té bao ung
thu vi MCF-7. Cac hop chat phenolic va terpenoid
trong tao ndu dugc cho 1a dong vai tro quan trong
trong hoat tinh gy doc té bao nay théng qua viéc
pha huy chtrc nang ty thé, hoat hoa caspase va tc
ché chu trinh té bao.

Dua trén cac nghién ctru da dugc thyc hién, co
thé nhan thiy rang P. boryana va P. australis khong
chi 12 nguon nguyén liéu giau hop chat khang oxy
hoa ty nhién ma con so hitu nhidu hoat tinh sinh hoc
quan trong nhu trc ché a-glucosidase va gy doc té
bao ung thu. Nhitng dic tinh nay cho thay tiém ning
12 nguon hop chét hoat tinh sinh hoc phuc vu cho
céc nghién ciru tiép theo.

Hién nay, cac nghién ctru truée chi yéu tap trung
vao viéc phan tich thanh phﬁn héa hoc hodc danh gia
tung hoat tinh sinh hoc riéng 1¢ cta cac loai Padina.
Trong khi d6, cac nghién ctru thuc hién ddng thoi
viéc so sanh hai loai P. boryana va P. australis cua
Viét Nam, két hop phan tich GC-MS véi danh gia
hoat tinh rc ché a-glucosidase va hoat tinh gdy doc
té bao van con han ché.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu va hoéa chat

Mau tao P. boryana dugc thu tai dao Phii Qubc
(10°24'  04.9"N 104°03' 22.5"E), Viét Nam. Mau
tao P. australis dugc thu tai Ba Hon Dam
(10°08 17.5"N 104°29 49.7"E), Viét Nam
(Hinh 1).

Hai mu to sau khi thu dugc rira bang nudc bién
dé loai bo cat va cac sinh vat bam ngoai, bio quan
lanh trong thing nhya vo tring va van chuyén vé
phong thi nghiém. Mau duoc tiép tuc rira sach bang
nudce cat nham loai bé hoan toan mudi va tap chét.
Sau d6, mau dugc phoi khé tu nhién tranh anh ning
truc tiép dé dat do am dudi 13%, mau kho dugc
nghién thanh bot va bao quan ¢ 5°C cho céc thi
nghiém tiép theo.
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Céc dung méi va héa chat sir dung trong nghién
ciru bao gom ethanol, petroleum ether (PE),
chloroform (CHCIs), ethyl acetate (EtOAc), n-
butanol (BuOH), acetone va cc hoa chét phan tich
khac. Tat ca hoa chat déu dat cap do tinh khiét dung
cho nghién ctru va dugc cung cip boi Cong ty
Chemsol (Viét Nam).

Hinh 1. Tdo nau P. boryana (a) va tio P.
australis (b)

2.2. Diéu ché cao chiét

Mau P. boryana (450 g bot kho), P. australis
(400 g bot khod) duogc chiét xudt bang 10 lit ethanol
96% (EtOH), chiét theo phuong phap ngam (3 lan x
10 lit m&i lan) & nhiét ¢ phong trong 72 gid nham
t6i wu qua trinh chiét xuat. Sau d6, dich chiét dugc
loc qua gidy loc Whatman va ¢ quay chan khong &
nhiét do 50 - 60°C dé loai bé dung méi.

Hiéu suét chiét cao ethanol téng duoc tinh trén
khdi lugng cao tong chia cho khéi lugng bot kho.
Hiéu suét cac cao phan doan dugc danh gia bang
khdi lugng cao phan doan chia cho khéi lwong cao
ethanol tong.

Hiéu suat cao chiét ethanol tong (EtOH) cta hai
loai: P. boryana (12,15 g, 1,81%), P. australis
(11,84 g, 1,91%). St dung cao EtOH P. boryana
(10, 00 g), P. australis ( 10,00 g) hoa tan trong nude
cAt 4m va phan doan bang phuwong phap chiét long-
long str dung cac dung moi c6 do phan cyc ting dan,
bao gdm petroleum ether (PE), chloroform (C),
ethyl acetate (EtOAc) va n-butanol (BU). Sau khi c6
thu hdi dung méi, cac phan doan tuong tmg dugc
thu nhén: P. boryana (PE 3,72 g, 37,2%; C 2,02 g,
20,2%; EtOAc 1,34 g, 13,4%; BU 1,67 g, 16,7%;
H»0 0,96 g, 9,6%). P. australis (PE 3,31 g, 33,1%;
C 2,38 g, 23,8%; EtOAc 1,80 g, 18,0%; BU 1,43 g,
14,3%; H20 0,87 g, 8,7%).

Céc mau cao chiét duoc bao quan ¢ nhiét 46 0 —
5°C cho céc thi nghiém tiép theo.
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2.3. Phan tich GC-MS

Phuong phap sic ky khi ghép khdi phd (GC- -MS)
dugc thuce hién trén hé thong GC Agilent 6890N két
nbi dau do khéi phd MS 5973 Inert, sir dung c6t mao
quan HP-5MS. Khi mang helium dugc st dung véi
ap suat dau cot duy tri & muc 9,3 psi.

Mau phén tich dugc chuén bi bé“mg cach hoa tan
25 pL dich chiét trong 1 mL acetone. Thé tich tiém
mau 1a 1 pL v6i ché do chia dong (split) 1:50.
Chuong trinh nhiét d6 cta 16 c6t duoc thiét 1ap nhu
sau: nhiét d6 ban dau 50°C duoc giir trong 2 phut,
sau do6 tang vai tdc do 2°C/phit dén 80°C, tiép tuc
tang 5°C/phat dén 150°C, nang 1én 200°C véi toc do
10°C/phit va cubi cing ting 20°C/phit dén 300°C,
duy tri 6 nhiét d nay trong 5 phut. Dit li¢u thu dugc
dugc sir dung dé nhan dién va danh gia thanh phan
héa hoc ¢ trong cac mau tao nghién ciru (Sparkman
etal., 2011).

2.4. Khio sat hoat tinh trc ché enzyme a-
glucosidase

Hoat tinh (rc ché enzyme a-glucosidase c6 ngudn
géc tir nAm men c6 do tinh khiét 1a 95% va duge
danh gi4 bang phuwong phap vi thé tich trén dia vi
chudn 96 giéng, duoc lap lai 3 lan. Mau thir duoc
hoa tan trong DMSO va nudc ion, sau d6 pha loang
thanh day nong d¢ thich hop. Nong d6 cudi cung cua
mau trong hdn hop phan tng lan luot 1a 256, 64, 16
va 4 ug/mL; di v6i cac miu co hoat tinh yéu, tiép
tuc pha loang dé xac dinh khoang nong d¢ phu hop.
Acarbose dugc sir dung lam chat ddi ching duong
(Cam et al., 2024).

Hon hop phan tng bao gdom dung dich dém
phosphate 100 mM (pH 6,8), a-glucosidase véi
ndng d6 0,2 U/mL, mau thir va co chat p- -nitrophenyl
o-D-glucopyranoside (pNPG) 2,5 mM. Déi voi mau
dbi chung, mau thir dugc thay thé bang dung dich
dém phan tmg vai thé tich twong tmg. Cac phan timg
dugc tién hanh ¢ 37°C trong thoi gian 30 phut. Sau
khi két thuc thoi gian 0, phan ing dwoc dimg lai
bang dung dich Na,COs. P9 hip thu quang ctia hdn
hop phan ung dugc do trén may doc vi phién
BIOTEK tai budce song 410 nm. Gia tri hép thu duoc
sir dung dé tinh kha ning wc ché enzyme a-
glucosidase cua cidc mau nghién ciru.

Hoat tinh trc ché enzyme a-glucosidase ctia mau
nghién ctru dugc tinh theo cong thirc sau:

P

mau thir

x100%

Adéi ching
A

% Do trc ché =
dbi ching
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ICso (half maximal inhibitory concentration) la
néng do chét thir e ché 50%‘ hoag dong cua o-
glucosidase, dugc tinh bang phan mém Tablecurve
(Chen et al., 2004; Kim et al., 2004).

2.5. Khio sat hoat tinh giy déc té bao ung

thu

Hoat tinh gay doc té bao clia cac mau nghién ctru
duoc danh gia bang phuong phap MTT dya trén kha
ning chuyén héa muoi tetrazolium thanh tinh thé
formazan cua cic té bao con séng. Hai dong té bao
ung thu duoc su dung trong nghién ciru 1a MCF-7
(HTB-22™) va HepG2 (HB-8065™) c6 ngudn gbc
tir ATCC. Té bao dwoc nudi cdy trong moi trudng
b6 sung 10% FCS, 2 mM L-glutamine, 100 TU/mL
penicillin va 100 pg/mL streptomycin, & 37°C va
5% COa.

Khi mat do té bao dat khoang 70 — 80% dién tich
bé mat nuoi cay, té bao dwoc thu hoach, xdc dinh s6
luong té bao séng va gieo vao dia 96 giéng v6i mat
d6 phu hop. Sau d6, cac dia dugc t trong khoang 18
— 24 gid dé té bao bam dinh va on dinh trudce khi tién
hanh xtt Iy mau thtr.

Cac mau nghién ctru duge hoa tan trong DMSO
va pha thanh day nong do cudi cung gom 1, 4, 16,
64 va 256 pg/mL. Té bao duoc tiép xiic voi cac mau
& cac nong do khac nhau trong thoi gian 72 gio,
trong d6 ham lugng DMSO cudi cliing trong moi
truong nudi ciy duge duy tri & mirc khong qua 1%
(v/v). Sau thoi gian xtr 1y, kha ning séng sot cua té
bao dugc xac dinh bang phép thir MTT. Cac té bao
con sdng sé khir thude thir MTT mau vang tao thanh
céc tinh thé formazan mau tim, luong formazan hinh
thanh dugc dinh lugng thong qua phép do mat do
quang ¢ budc séng 540 nm (Mosmann, 1983).

MBbi thi nghiém dugc thyc hién doc 1ap va lap lai
ba 1in nham dam bao d tin cdy ciia két qua. Chat
db6i chimg duong dugc sir dung trong thi nghiém 1a
Ellipticine. Hi¢u luc gay ddc té bao cua cdc miu
dugc biéu thi thong qua gié tri ICso, dugc tinh toan
dua trén ty 1¢ phan trim trc ché sy phat trién cua té
bao so véi mau dbi ching
ODpyju

A\ &g
O

blank

% Té bao sébng = %100

mau ddi ching

Trong d6, ODmau 18 gié tri mat d§ quang cua cac
té bao dugc xir Iy bang cao chiét, ODpjuk 14 gid tri
mat d6 quang ctia mdi truong nudi ciy khong chira
té bao va ODimiu déi chimg 12 gid tri mat d6 quang cua
cac té bao duogc xu ly véi dung dich dém.
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2.6. Xir Iy s6 liéu

Mai thi nghiém duogc thyc hién 1p lai ba lan. Két
qua duogc biéu dién dudi dang trung binh £ do 1éch
chudn va xir Iy thong ké bang ANOVA trén phan
mém IBM SPSS Statistics phién ban 26.0 (IBM
Corp., Armonk, NY, USA). Su khac biét dugc xem
1a ¢6 y nghia thong ké khi p < 0,05.

3. KET QUA VA THAO LUAN
3.1. Phén tich GC-MS thanh phén héa hoc

Dich chiét ethanol dugc pha trong acetone, sau
d6 dugc dwa vao hé théng GC-MS dé phan tach cac
hop chit dya trén thoi gian luu va nhan dién so bd
(tentatively identify) cac hop chat thong qua so sanh
phd khéi véi thu vién NIST (Kumar et al., 2021).

Phuong phap phan tich GC-MS dé nhén dién so
bd mot sé hop chat c¢6 trong P. boryana va P.
australis nhu pentadecane, 3-ethoxy-2-cyclohexen-
1-one, ethyl tridecanoate, oleic acid, ethyl oleate,
phytol,... Cac hop chat dwoc nhan dién so bd gop
phan cung cép thém dir lidu vé thanh phan héa hoc
cua hai loai tdo P. boryana va P. australis.

Két qua phéan tich GC-MS cho thiy thanh phan
hoa hoc cua hai loai tdo P. boryana va P. australis
¢6 nhiéu khac biét rd rét. Trong khi P. boryana chira
cht yéu cac hydrocarbon mach dai, ketone va cac
hop chiat dé bay hoi thi P. australis lai gidu acid béo
khong no va cac ester acid béo.

O P. boryana, hop chat chiém ham lugng cao
nhét 1a pentadecane (14,53%), tiép theo 14 3-ethoxy-
2-cyclohexen-1-one (9,36%), 6-methyl-5-heptene-
2-one (7,46%), ecthyl tridecanoate (6,99%) va
diethyltoluamide  (6,62%). Pentadecane Ia
hydrocarbon thuong gip trong nhiéu loai tao bién va
dd dwoc ghi nhan trong thanh phan d& bay hoi cia
Padina pavonia ciing nhu mot sd loai thudc ho
Dictyotaceae. Hop chat nay dwoc cho 1a tham gia co
ché bao vé hoa hoc cua tao dbi véi vi sinh vat va
sinh vt bam bién (Kamenarska et al., 2002).

Su hién dién cua 6-methyl-5-heptene-2-one
trong P. boryana c6 thé lién quan dén qua trinh phan
huy oxy hoa cta carotenoid, dac biét 1a fucoxanthin
— sdc t6 dic trung cua tao ndu. Hop chét nay di duoc
phat hién trong nhiéu nghién ctru GC-MS trén cac
loai tdo niu nhiét d6i va duoc xem la chi thi cho su
chuyén héa cac hop chat terpenoid va carotenoid
(Sivasankar et al., 2016).
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Bang 1. Thanh phin héa hoc ciia tdo P. boryana qua phén tich GC-MS

Thoi gian A £ Ham lwong
STT lwru (phiit) Tén hop chat (%)
1 5,639 (R)-(-)-2,2-dimethyl-1,3-dioxolane-4-methanol 0,83
2 6,040 m-ethylmethylbenzene 1,11
3 6,625 1,2,3-trimethylbenzene 5,65
4 7,099 1,3,5-trimethylbenzene 1,33
5 9,803 Butoxyethoxyethanol 0,73
6 9,891 6-methylheptane-1,6-diol 1,45
7 10,542 6-methyl-1,6-heptanediol 3,90
8 10,990 Ethyl 3-hydroxy-4-methylpentanoate 1,80
9 11,908 1-nitro-2-octanone 3,46
10 12,011 Allyl heptanoate 3,12
11 12,726 Cyclohexyl isopropylphosphonofluoridate 3,43
12 13,030 Tetradecane 2,04
13 13,258 6-methyl-5-heptene-2-one 7,46
14 14,436 Pentadecane 14,53
15 15,048 (2,6,6-trimethyl-2-hydroxycyclohexylidene)acetic acid lactone 5,81
16 15,160 Dodecanoic acid 1,60
17 15,370 4,6,10,10-tetramethyl-5-oxatricyclo[4.4.0.0(1,4)]dec-2-en-7-o0l 4,81
18 15,434 Diethyltoluamide 6,62
19 15,541 Ethyl tridecanoate 6,99
20 15,621 Pentadecane 8,27
21 15,752 3-Ethoxy-2-cyclohexen-1-one 9,36
22 16,080 Azelaic acid 1,95
23 16,150 Tridecanoic acid 1,61
24 16,209 Octadecyl hexanoate 2,15
Tong 100
Bing 2. Thanh phan héa hoc ciia tio P. australis qua phan tich GC-MS
Thoi gian luu A A Ham lwong
STT (phiit) Tén hop chat (%)
1 6,049 m-ethylmethylbenzene 0,02
2 6,625 1,2,3-Trimethylbenzene 0,12
3 7,102 1,3,5-Trimethylbenzene 0,03
4 8,465 Nonanal 0,03
5 9,454 Octanoic acid 0,02
6 9,895 2,4-Dimethyl-2-pentanol 0,04
7 10,546 Phenol, 2-amino-4-methoxy- 0,02
8 10,990 Nonanoic acid 0,07
9 12,014 2,7-Dimethyl-1-octanol 0,02
10 13,032 Tetradecane 0,03
11 13,258 6-Methyl-5-heptene-2-one 0,02
12 14,436 Pentadecane 0,21
13 14,886 Octadecanoic acid, ethyl ester 0,58
14 15,113 Oleic acid, methyl ester 1,18
15 15,384 Phytol 1,26
16 15,671 Linolenic acid, methyl ester 1,35
17 15,803 Linoleic acid 0,45
18 15,941 Oleic acid 9,59
19 16,239 9,12-Octadecadienoic acid, ethyl ester 17,86
20 16,327 Ethyl oleate 67,10
Tong 100
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Nguoc lai, thanh phén hoéa hoc cua P. australis
lai dugc chi phdi bai nhom lipid. Hop chét ndi bat
nhit 1a ethyl oleate (67,62%), tiép theo 1a 9,12-
octadecadienoic acid, ethyl ester (17,86%) va oleic
acid (9,59%). Tong dién tich pic ciia cac acid béo va
ester acid béo chiém khoang 95% tong dién tich pic
cua cac hop chit duoc nhén dién. Két qua GC-MS
cho thiy dich chiét ethanol ctia P. australis c6 ty 1&
tuong d6i cao cac acid béo va ester acid béo dugc
nhan dién, tuy nhién diéu nay chua phan anh ham
luong tuyét d6i trong nguyén licu.

Céc acid béo khong no nhu oleic acid, linoleic
acid va linolenic acid da dugc chiing minh c6 hoat
tinh khang oxy hoa, khang viém va bao v€ tim mach
(Holdt et al., 2011). Day ciing 1a nhém chét thudong
gap trong nhiéu loai tao ndu thudc cac chi Padina,
Sargassum va Turbinaria (Kumar et al., 2008).

Mot hop chét dang chii ¥ khéc trong P. australis
la phytol (1,26%). Day la diterpene alcohol c6
ngudn gdc tir sy phan huy chlorophyll va duoc ghi
nhan c6 hoat tinh khang oxy hoa, khang khuén,
khang viém va hd trg diéu hoa mién dich (de Morais
et al., 2014). Su hién dién cua phytol trong nghién
clru nay tuong tu két qua cong bd trén Padina sp.
cua Khadijah et al. (2021).

Két qua nghién ctru cho thay thanh phan hoa hoc
cla P. australis c6 nhidu diém tuong ddng véi cac
loai Padina da dugc cong bd trude day, nhu nghién
cuu cua Kamenarska et al. (2002) trén Padina
pavonia tai bién Adriatic cho thdy cac acid béo chu
yéu gdm palmitic acid, oleic acid va myristic acid.
Trong do, oleic acid 1a mot trong nhitng acid béo
chiém ty 1¢ cao nhét. Diéu nay twong dong véi két
qua thu dugc & P. australis khi oleic acid va cac dan
xudt ester ctia nd 1a nhém hop chét uu thé. Tuong
tu, nghién ciru cia Aknin et al. (1992) trén Padina
vickersiae cling ghi nhan su hién dién cia oleic acid,
palmitic acid va cac acid béo khong no khac nhu
thanh phan héa hoc chu yéu. Dicu nay cho thdy su
tich liiy lipid co thé 1 dac diém phd bién cia nhidu
loai thudc chi Padina.

Trong khi do, thanh phin cua P. boryana lai c6
xu huéng khac bi¢t hon khi gidu hydrocarbon va
ketone d& bay hoi. Pic diém nay gan véi két qua
nghién ctru cua Sivasankar et al. (2016) trén Padina
tetrastromatica; trong do6, ngoai acid béo con phat
hién nhiéu hydrocarbon, ketone va cac hop chat
terpenoid oxy hoa.
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Theo Holdt and Kraan (2011), thanh phan hoa
hoc ctia tao bién c6 thé bién dong déng ké theo mua
va diéu kién sinh thai, dic biét d6i voi nhom lipid va
cac hop chit chuyén héa thir cip.

Két qua phén tich thanh phan héa hoc cuia hai
loai tao P. boryana va P. australis c6 nhiing dac
diém méi ndi bat khac so véi nhimg nghién ctru
trude day nhu: Ddi véi tao P. boryana lan dau ghi
nhan phuong phap GC-MS véi sy uru thé ciia mot sd
chat pentadecane, 3-Ethoxy-2-cyclohexen-1-one,
6-Methyl-5-heptene-2-one, ethyl tridecanoate,
thanh phan khac biét dang ké so véi cic bao céo
trude von tép trung vao acid béo va polyphenol. Mic
du cac hop chét trén da duge bao cdo co nhiéu hoat
tinh sinh hoc trong cac nghién ctru trudc nhung két
qua GC-MS cua nghién ctru nay chi phan anh sy
hién dién hodc ty 1& twong ddi ctia cac hop chét trong
dich chiét. Do d6, chua thé khing dinh cac hop chét
riéng 1¢ nay 1a thanh phan chiu trach nhiém chinh
cho hoat tinh trc ché a-glucosidase hodc gay doc té
bao quan sat dugc. Dé 1am 16 mdi lién hé nay, can
¢6 cac nghién ctru phan 1ap hop chit va danh gia
hoat tinh riéng 1é trong twong lai. Ddi véi tao P.
australis, két qua nghién ctru cho thiy mau P.
australis trong nghién ctru ndy c6 ty 18 twong dbi cao
cua ethyl oleate (67,62%) cung mot s ester acid béo
khong no. Thanh phan hoa hoc nay c6 sy khac biét
s0 v6i mot s6 nghién ciru trude day va co thé phan
anh su khac biét vé diéu kién sinh thai, mua thu mau
hodc ngudn gbc dia 1y. Tuy nhién, can ¢ thém cac
nghién ctru trén nhiéu quan thé va thoi diém thu mau
khac nhau dé khang dinh dic diém hoa hoc dic trung
cua loai.

3.2. Hoat tinh irc ché a-glucosidase

Két qua thi nghiém in vitro cho thay hoat tinh trc
ché a-glucosidase cua hai loai tao tang theo nong do
dich chiét duoc sur dung.

Két qua ctia nhidu nghién ctru cho thiy tao nau
1a ngudn giau cac hop chat ¢6 kha ning wc ché a-
glucosidase nhu phlorotannin, terpenoid va acid béo
khong no (Heo et al., 2009; Apostolidis & Lee,
2010). Trong nghién ctru nay, hoat tinh trc ché a-
glucosidase cua cac cao chiét va phan doan tir hai
loai tdo nau P. boryana va P. australis dugc danh
gi4 nhim xé4c dinh tiém ning @c ché enzyme a-
glucosidase va dinh huéng khai thac cac hop chét
hoat tinh sinh hoc ¢6 nguén géc tu nhién. Hoat tinh
trc ché a-glucosidase cuia tao P. boryana di dugc
nhom cong b trong mot bai bao (Tuan et al., 2024)
va dugc dung dé so sanh vé6i P. australis.
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Bang 3. Két qua thir nghiém hoat tinh trc ché a-glucosidase ciia tdo P. boryana va P. australis

Cao chiét _ _ P. Boryana ] 'P. australis
% U'c ché? ICso (ng/mL) % Uc ché? ICso (ng/mL)
EtOH 90,0 40,0+0,09 80,0 3,93+0,139
PE 95,0 12,71+£0,06 99,0 0,175+0,008
C 96,0 10,62+0,19 77,0 14,54+0,356
EtOAc 100,0 3,10+0,01 74,0 15,450,612
BU 96,0 11,84+0,03 65,0 193,4+7,28
H,O 44,0 >256 0,0 >256
Acarbose® 63,0 156,16+5,43 64,0 197,6+6,25

Ghi chit: “ - thir nghiém tai 256 ug/mL, b - d6i chimg.

So sanh kha ning (rc ché a-glucosidase
cua tao P. boryana va P. australis
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= Thir nghiém tai 256 pg/mL.
©Bdi chirmng duong.
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Hinh 2. Biéu db so sanh hoat tinh irc ché a-glucosidase ciia tdo P. boryana va P. australis

Dir liéu trong Bang 3 va Hinh 2 cho thdy cac
phan doan cao chiét tir P. boryana va P. australis
déu biéu hién hoat tinh tc ché a-glucosidase manh.
Tuy nhién, hi¢u qua trc ché c6 su bién dong dang ké
giita cac phan doan va giira hai loai dugc khao sat.

Dbi v6i P. boryana, phan doan EtOAc thé hién
hoat tinh manh nhat véi gia tri 1Cso dat 3,10+0,01
pg/mL, tiép theo 1a cac phan doan C (ICsp =
10,62+0,19 pg/mL), BU (ICso = 11,84+0,03 ng/mL)
va PE (ICso = 12,71+0,06 pug/mL). Tt ca cac phan
doan déu cho hoat tinh ¢ ché manh hon dang ké so
v6i chit di chimg acarbose (ICso = 156,16+5,43
pg/mL). Nguoc lai, phan doan nudc thé hién hoat
tinh yéu (ICso > 256 pg/mL), cho thiy cic hop chat
¢6 hoat tinh chu yéu tap trung trong cac phan doan
hitu co.

O P. australis, phan doan PE thé hién hoat tinh
no6i bat nhit véi ICso chi dat 0,175+0,008 pg/mL,
tiép theo 1a phan doan ethanol (3,930,139 pg/mL).
Céc phan doan C va EtOAc c6 hoat tinh & muc trung
binh vé&i ICso 1an luot 1a 14,54+0,356 pg/mL va
15,45+0,612 pg/mL; trong khi d6, phan doan BU va
phan doan nuéc thé hién hoat tinh thap hon dang ké.
Hoat tinh rdt manh cua phan doan PE cho théy cac
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chét {rc ché a-glucosidase chu yéu thudc nhom hop
chat khong phan cuc.

Viéc so sanh giira hai loai cho thdy su phan b
cac hop chét co hoat tinh sinh hoc 1a khac nhau.
Trong khi d6, P. boryana thé hién hoat tinh manh &
nhiéu phan doan hiru co khac nhau thi P. australis
lai tdp trung hoat tinh chu yéu & phan doan PE. Sy
hién dién vai ty 1€ tuong ddi cao cua céac acid béo va
ester acid béo trong phan doan PE c6 thé gop phan
vao hoat tinh ¢ ché o-glucosidase quan sat dugc.
Tuy nhién, nghién ctru hién tai chua du co so dé
khang dinh cac hop chat nay 1a thanh phan chinh
chiu trach nhi€m cho hoat tinh sinh hoc. Thanh ph?m
cla P. australis chii yéu gdm céc acid béo va ester
acid béo, dic biét 1a ethyl oleate (67,62%), ethyl
linoleate (17,86%) va oleic acid (9,59%). Cac acid
béo khong no da dugc chirng minh c6 kha nang e
ché cac enzyme thuy phan carbohydrate thong qua
tuong tdc voi vung xuc tac cua enzyme hodc lam
thay d6i cdu hinh khong gian cta enzyme (Kim et
al., 2010; Lordan et al., 2013). Két qua GC-MS cho
thdy phan doan PE chira ty 1é twong ddi cao cac acid
béo va ester acid béo. Cac hop chat nay da dugc bao
c4o c¢6 kha niang trc ché a-glucosidase trong cac
nghién ctru trude va ¢ thé gop phan vao hoat tinh
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quan sat duoc. Tuy nhién, can ¢ cac nghién ctru
phén lap hop chat va danh gia hoat tinh riéng lé dé
xac dinh chinh xac thanh phan chiu trach nhiém.

Nguoc lai, P. boryana chira ham lugng cao cac
hydrocarbon mach dai, ketone, lactone va cac
terpenoid. Nhiéu nghién ctru cho thiy terpenoid va
cac hop chét phenolic tir tao nau dong vai tro quan
trong trong hoat tinh e ché a-glucosidase (Heo et
al., 2009; Lee & Jeon, 2013). Hoat tinh manh cuta
phan doan EtOAc goi y rang cac hop chét co do
phan cyc trung binh ¢ thé 1a nhitng thanh phan
chinh tao nén tac dung sinh hoc cua loai nay.

Hoat tinh trc ché o-glucosidase ghi nhén trong
nghién ctru hién tai cao hon nhiéu so v&i nhiéu loai
tao nau da dugc cong bd trude ddy. Cac cao chiét tir
Ecklonia cava, Ascophyllum nodosum va Laminaria
digitata thuong c6 gia tri ICso dao dong tir khoang
10-200 pg/mL (Apostolidis & Lee, 2010; Kang et
al.,, 2012). Tuong tu, cao chiét methanol tir P.
australis thu tai vung bién Sri Lanka duogc bdo cdo
¢6 ICsp trong khoang 35 — 50 pg/mL d6i voi enzyme
a-glucosidase (Samarakoon et al., 2021). So véi cac
két qua nay, phan doan EtOAc cua P. boryana (ICsg
= 3,10 pg/mL) va dac biét la phan doan PE cua P.
australis (ICso = 0,175 pg/mL) cho hoat tinh vuogt
tréi hon han.

Nhin chung, ca hai loai Padina déu thé hién tiém
ning cao trong viéc phat trién cac chét trc ché a-
glucosidase c6 ngudn gde tu nhién. Tuy nhién, ban
chat hoa hoc ciia cac hop chét hoat tinh dudng nhu
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khac nhau giita hai loai. P. australis c6 thé phat huy
hoat tinh chii yéu nho cac acid béo khong no va ester
acid béo; trong khi d6, hoat tinh cua P. boryana
nhiéu kha ning lién quan dén cac terpenoid oxy hoa
va céc hop chat chuyén hoa thi cép c6 do phan cuc
trung binh. Do d6, viéc nghién ctru phan lap theo
dinh hudng hoat tinh sinh hoc can tiép tuc duoc thuc
hién dé xac dinh chinh xac cac hop chét chiu trach
nhiém cho tac dung trc ché a-glucosidase & hai loai
tao nay.
3.3. Hoat tinh giy ddc té bao ung thw

Hoat tinh gdy doc té bao ciia cac phan doan chiét
tir hai loai tdo P. boryana va P. australis dugc danh
gi4 trén hai dong té bao ung thu nguoi 1a HepG2
(ung thu gan) va MCF-7 (ung thu va). Hi¢u qua uc
ché té bao duoc thé hién thong qua gia tri ICso, trong
do ICsp cang nho chimg t6 hoat tinh gay doc té bao
cang cao. Két qua cho thiy hoat tinh cta cac cao
chiét thay d6i dang ké giira hai loai tio ciing nhu
giita cac phan doan dung méi, phan anh su khac biét
vé thanh phan hoa hoc cua timg mau. Mot s6 phan
doan thé hién kha ning rc ché sy phat trién ctia hai
dong té bao ung thu khao sat, cho théy su hién dién
ctia cac hop chat co hoat tinh gay doc té bao in vitro.
Két qua nay goi ¥ tiém ning khai thac cac hop chét
hoat tinh sinh hoc tir tao néu va la co s¢ cho cac
nghién ctru chuyén sau tiép theo. Nhimng két qua nay
g6p phan khang dinh tao nau la ngudn nguyén li¢u
tu nhién giau cac chét chuyén hoa thir cip c6 gia tri
sinh hoc va trién vong trong nghién ctru phat trién
céc tac nhan hd tro diéu tri ung thu.

Bing 4. Két qua thir nghiém hoat tinh giy dc té bao ung thw ciia tio P. boryana va P. australis

Ung thu gan (HepG?2)

Ung thue va (MCF7)

Mau thw Phan(‘t)z)z;m e ICso (ng/mL) Phan(g:;m ue 1Cso (ug/mL)
EtOH 53,0 234,67+10,06 60,0 215,93+2,36
PE 77,0 156,20+7,94 76,0 163,56+5,03
Padina C 59,0 214,72+7,85 58,0 220,28+6,31
boryana EtOAc 23,0 >256 17,0 >256
BU 20,0 >256 19,0 >256
H:0 26,0 >256 20,0 >256
EtOH 74,0 154,67+7,54 72,0 174,88+8,24
PE 87,0 111,02+5,54 84,0 60,73+1,54
Padina C 75,0 161,88+5,32 64,0 198,81+5,78
australis EtOAc 65,5 187,65+8,25 61,0 209,07+6,03
BU 61,5 210,53+7,73 62,0 195,37+7,15
H:0 59,0 212,65+8,32 60,5 206,07+5,97
Ellipticine 0,59+0,01 0,57+0,03
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Hinh 3. Biéu d6 thé hién hoat tinh gy ddc té bao ung thu ciia tio P. boryana va P. australis

Két qua thir nghiém cho thiy cac cao chiét tir
P. boryana va P. australis d&u c6 kha ning trc ché
sy ting truong cua hai dong té bao ung thu HepG2
va MCF-7, tuy nhién mtrc d¢ tac dong khac nhau
giita cac mau. Nhin chung, P. australis thé hién hoat
tinh manh hon so véi P. boryana trén ca hai dong té
bao khao sat. DSi v6i HepG2, phan doan PE cua P.
australis cho hiéu qua cao nhit véi ty 18 tc ché
87,0% va gia tri ICso dat 111,02+5,54 ng/mL, trong
khi phan doan tuong ung cua
P. boryana chi dat 77,0% voi gia tri ICs la
156,20+7,94 ng/mL. Trén dong té bao MCF-7, phan
doan PE cua P. australis tiép tuc cho hoat tinh ndi
bat nhat vai ty 1& trc ché 84,0% va gia tri ICso 1a
60,73+1,54 pg/mL, thap hon dang ké so vdi cac
phan doan con lai. Nhing két qua nay cho thiy hoat
tinh gay doc té bao chu yéu duogc ghi nhan ¢ cac
phan doan c6 d6 phéan cuc thip, goi y rang cac hop
chat gop phan vao hoat tinh c6 thé tap trung nhiéu
hon trong cac phan doan nay.

Nguoc lai, cac phan doan EtOAc, BU va H.O
cua P. boryana chi thé hién hoat tinh yéu véi ty 1&
trc ché dudi 30% va gia trj ICso 16n hon 256 pg/mL.
Két qua nay cho thay cac phan doan c6 d6 phan cuc
cao biéu hién hoat tinh gay ddc té bao thip hon. Tuy
nhién, can c6 cac nghién ctru phan lap va dinh luong
hop chit dé lam rd nguyén nhén cua su khac biét
nay. Sy khac biét vé hoat tinh gifta cdc phan doan
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phan anh sy phan Vbé khong dong déu cua cac Chf:lt
chuyén hoa thur cap trong ting hé dung mdi chict
tach.

So v6i chat d6i chimg duong Ellipticine (ICso =
0,59+0,01 pg/mL déi voi HepG2 va 0,57+0,03
pg/mL d6i véi MCF-7), tat ca cac cao chiét déu co
hoat tinh thap hon rat nhiéu. Tuy nhién, két qua thu
dugc van cho thiy tiém ning sinh hoc dang chii y
clia cac cao chiét tao nau, dic biét 1a phan doan PE
cta P. australis. Do céc cao chiét 1a hn hop gém
nhiéu hop chat khac nhau nén chua thé xac dinh hop
chit nao chiu trach nhiém chinh cho hoat tinh gdy
doc té bao quan sat duoc.

Nhimng két qua ndy co su twong dong voi cac
nghién ctru da cong bd vé tiém niang chong ung thu
cua tao nau. Khanavi et al. (2010) ghi nhan cac phan
doan hexane va chloroform cuia mot s6 loai tdo nau
cho hoat tinh gy doc t& bao manh hon cac phan
doan phén cuc cao, diéu nay pht hop véi xu huéng
quan sat dugc trong nghién ctru hién tai, khi cac
phéan doan c6 do phan cuc thép biéu hién hoat tinh
cao hon. Ngoai ra, két qua cia mot nghién ciru tong
quan d chi ra rang cac loai thudc chi Padina chira
nhiéu hop chit hoat tinh sinh hoc, bao g6m
fucoidan, terpenoid, polyphenol, carotenoid va
sterol c6 kha nang kich hoat qua trinh apoptosis, gay
ngimg chu trinh t& bao va trc ché sy ting sinh cua
nhidu dong té bao ung thu (Lee et al., 2021).
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Dbi v6i riéng loai P. boryana, Usoltseva et al.
(2018) da chtiing minh fucoidan phéan lap tir loai nay
¢6 kha nang thé hién hoat tinh khang ung thu in vitro
dang ké. Ngoai ra, mot nghién ciru gan day vé cac
cao chiét P. boryana ciing ghi nhan tiém ning khang
ung thu va nhiéu hoat tinh sinh hoc khéc cta loai tio
nay (Tuan et al., 2024). P. boryana va P. australis
1a ngudn nguyén lidu tiém nang dé tiép tuc phan lap
va danh gi4 cac hop chét hoat tinh gy doc té bao.
Do d6, can thuc hién thém céc nghién ctru trén té
bao binh thuong, xac dinh chi s6 chon loc
(Selectivity Index) va lam 13 co ché tac dong trudc
khi dénh gia tiém nang tng dung.

4. KET LUAN

Két qua nghién ctru di danh gia duoc thanh phan
héa hoc, hoat tinh trc ché a-glucosidase va hoat tinh
gdy doc té bao ung thu cua P. boryana va P.
australis. Két qua phan tich GC-MS cho thay thanh
phén hoa hoc duoc nhan dién so bd cua hai loai co
su khac biét dang ké. Trong d6, P. australis gidu cac
acid béo va ester acid béo, con P. boryana chira ham
luong cao cac hydrocarbon mach thing va mot sd
hop chit terpenoid.
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