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Abstract: This study described the phytochemical composition and evaluated the biological
activities of ethanol extracts from Pouzolzia zeylanica tubers harvested from coastal sand dunes.
Qualitative results showed that the extract was rich in saponins, phenolics, and flavonoids.
Quantitative concentrations included total phenolics 74.39 £ 0.68 mg GAE/g, total flavonoids 28.96 +
1.10 mg QE/g, and total saponins 176.25 + 7.50 mg OA-eq/g. UPLC-QTOF-MS analysis identified
158 compounds, mainly triterpenoids and sterols. The extract exhibited antioxidant activity (1C50:
DPPH 1.622 mg/mL; ABTS 0.609 mg/mL; FRP 0.320 mg/mL) and strong anti-inflammatory activity
in the BSA denaturation model (IC50 0.024 mg/mL). Inhibitory activity against carbohydrate
digestive enzymes was moderate. The results suggest that P. zeylanica is a rich source of triterpenoid-

saponins with potential antioxidant and anti-inflammatory properties.
Keywords: Anti-inflammatory; Antioxidant; Pouzolzia zeylanica; Triterpenoid; UPLC-

QTOF-MS.

1. Pit van dé

Pouzolzia zeylanica (L.) Benn. thudc ho
Urticaceae 14 lodi cdy than thao phan b rong rai
tai nhiéu khu vuc chau A va chau Pai Duong.
Trong y hoc dan gian, loai cay nay dugc st dung
dé diéu tri cac chung bénh nhu tiéu chay, sot,
viém duong ho hap, nhiém tring va cac rdi loan
viém khac, cho thdy tiém ning duoc 1y dang chi
y. Cac nghién ctru trudc ddy vé P. zeylanica chu
yéu tap trung vao phan trén mit dat (than va 1a),
ghi nhén sy hién dién cua nhiéu nhom hop chét
¢6 hoat tinh sinh hoc nhu flavonoid, hop chét
phenolic va terpenoid (Phuédc, 2020).

Tuy nhién, co quan ré — ci cua P. zeylanica
van chua dugc khao sat mot cach hé théng, dac
biét 1a trong bdi canh sinh truéng & ving cat ven
bién — méi truong dugc xem 1a khic nghiét ddi
v6i thuc vat do chiu tac dong déng thoi cuda stress
man, kho han, nhiét d cao va birc xa mat troi
manh. Nhiéu nghién ctru sinh thai — hoéa thuc vat
da chi ra rang cac diéu kién stress moi truong
nhu vy c6 thé kich thich cdy ting cuong sinh
tong hop cac hop chit thu cap, dic biét la
phenolic va triterpenoid, nham bao vé t& bao, én

dinh protein va chng oxy hoa.

Viéc khai thac, phan tich va danh gia thanh
phan hoa hoc cia cii P. zeylanica khong chi gop
phan lam sang to co ché thich nghi sinh thai cua
lodi cay nay trong diéu kién ven bién, ma con mé
ra trién vong phat trién mot nguén duoc liéu ban
dia giau hoat tinh sinh hoc, c6 tiém nang ung
dung trong linh vuc dwoc phim va thyc phiam
chic nang. (Tan & Tuyén, 2020). Nghién ciru
nay dugc tién hanh nham phan tich dinh tinh va
dinh lugng thanh phan hoa thuc vat, dong thoi
danh gia cac hoat tinh sinh hoc cta dich chiét
ethanol tir cii Pouzolzia zeylanica thu hai tai ving
cat ven bién Viét Nam.

2. Tong quan

Pouzolzia zeylanica (L.) Benn. (ho
Urticaceae) 1a loai thyc vat than thao sdng lau
nam, phan bd rong rdi ¢ cac ving nhiét doi va
can nhiét doi chau A cling nhu mot s6 khu vuc
thudc chau Pai Duong. Tai Viét Nam, loai cay
nay duoc biét dén véi tén goi “Savigin” hay
“Sam bién Viét Nam” va dugc s dung trong y
hoc dan gian dé diéu tri cac chung ti€u chay, sot,
nhidm khuén duong ho hap, lam lanh vét thuong
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va céc roi loan tiét niéu. Nhitng Gmg dung truyén
thong nay cho thdy P. zeylanica ¢ tiém ning
duogc ly da dang.

Céc nghién ctru hoa thuc vat trude diy vé P.
zeylanica chii yéu tap trung vao cac bo phan trén
mit dat, ghi nhén sy hién dién cua cac nhom hop
chat nhu flavonoid, acid phenolic, alkaloid va
terpenoid (Chutia et al., 2021). Dich chiét tir 14 va
than da dugc chimg minh ¢6 cac hoat tinh chong
oxy hoa, khang khuan va chéng viém, qua d6
cung cap mot phan co s¢ khoa hoc cho cic cong
dung dan gian cda loai cay nay.

Nguoc lai, phan ré — ci cia P. zeylanica van
chwa duoc nghién ciru mot cach day du. Khoang
tréng nay dic biét dang chu ¥ boi cac co quan dy
trir dudi mat dat thuong 1a noi tich liy wu thé cac
hop chét triterpenoid, sterol va saponin — nhitng
nhém chat dugc biét dén véi vai tro bao vé mang
t¢ bao, 6n dinh protein va chéng viém
(Hostettmann & Marston, 2005, Augustin et al.,
2011). Bén canh d6, nhiéu nghién ctru sinh thai
va hoa thyc vat da chi ra ring cac loai cdy sinh
truong trong didu kién cat ven bién — dic trung
boi stress man, kho han, nghéo dinh dudng va
cuong do burc xa mat troi cao — ¢6 xu hudng tich
lity ham lwong cao cac hop chat thir cap, dic biét
1a phenolic va triterpenoid, nhu mot co ché thich
nghi nhim chdng lai stress oxy hoa va moi
truong bat 1oi.

Cho dén nay, chua ¢ cong trinh nao cong bd
mot cach h¢ thong vé thanh phan hoa thyc vat va
cac hoat tinh sinh hoc cia cu P. zeylanica thu hai
tr hé sinh thai cat ven bién Viét Nam. Do do,
nghién ctu nay dugc thuyc hién nham lap diy
khoang tréng khoa hoc néu trén thong qua viéc
danh gia téng hop thanh phan héa hoc va hoat
tinh sinh hoc cia dich chiét ethanol tir cii P.
zeylanica, tir d6 cung cdp co s& khoa hoc cho
tiém nang tmg dung ctia lodi cdy nay trong linh
vuc duge phdm va thuc pham chic nang.

3. Phuwong phap nghién ciru
3.1. Nguyén vt li¢u

Cu Pouzolzia zeylanica (L.) Benn. dugc thu
hai tai vung cat Thanh Hai, tinh Vinh Long, Viét
Nam. Mau thuc vat dugc dinh danh boi chuyén
gia thuc vat hoc va luu mau tiéu ban tai phong thi
nghiém. Sau khi thu hai, dugc liéu dugc ria sach
bang nudc, loai bo tap chit, siy kho & nhiét do
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thich hop, nghién thanh bot min va bao quan
trong thi kin, trdnh anh sang va am cho dén khi
su dung.

3.2. Chudn bj dich chiét

Bot cu P. zeylanica dugc chiét baing dung moi
ethanol 70% theo phuong phap ngadm lanh. Cu
thé, mau bot dugc ngam trong dung méi véi ty 18
thich hgp trong thoi gian xac dinh, sau dé loc qua
gidy loc. Dich chiét thu duoc duge c¢6 quay dudi
ap suat giam dé loai dung méi, thu dich chiét
ethanol c6 ddc cia cu P. zeylanica, ky hi¢u la
SSa. Dich chiét dugc bao quan ¢ nhiét do thép
cho dén khi tién hanh cac thi nghiém xac dinh
thanh phén hoéa hoc va hoat tinh sinh hoc cta cua
P. zeylanica
3.3. Phan tich thanh phén héa thuc vit

Thanh phﬁn hoa thuc vat so bo cua dich chiét
SSa dugc khao sat bang cic phan tng dinh tinh
¢d dién nhim phat hién sy hién dién cua cac
nhoém hop chit nhu saponin, phenolic, flavonoid
va alkaloid.

Pinh lugng ciac nhém hop chit chinh dugc
thuc hién nhu sau:

Ham luong phenolic tong (TPC) duogc xac
dinh bang phuong phap Folin—Ciocalteu va biéu
thi dudi dang mg gallic acid equivalents (GAE)/g
dich chiét.

Ham lugng flavonoid téng (TFC) dugc xac
dinh bang phuong phap tao phirc v6i AICIs va
biéu thi duéi dang mg quercetin equivalents
(QE)/g dich chiét.

Ham luong saponin tong (TSC) duoc xac dinh
bang phuong phép vanillin—acid sulfuric va biéu
thi dudi dang mg oleanolic acid equivalents (OA-
eq)/g dich chiét.

3.4. Phin tich UPLC-QTOF-MS

Thanh ph?m héa hoc cua dich chiét SSa dugc
phan tich bang hé théng sic ky long hiéu ning
siéu cao két hop phd khdi tr cuc — thoi gian bay
(UPLC-QTOF-MS).

Phan UPLC str dung cot sdc ky ¢ kich thudc
hat nho (< 2 um), cho phép tach cac hop chat
trong mau v&i do phan giai va d6 nhay cao trong
thoi gian phan tich ngin.

Phan QTOF-MS dugc sir dung dé ion héa, do
chinh x4c khéi lwong phan tr va hd tro suy luan
ciu trac cac hop chat. Phuong phap UPLC-
QTOF-MS cho phép phat hién va nhan dién so
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bd cac hop chit ban phan cuc trong mau dua trén
khdi lwong chinh xac, phd MS/MS va so sanh véi
co so dit liéu phu hop.

3.5. Danh gid hoat tinh sinh hoc

3.5.1. Hoat tinh chéng oxy héa

Hoat tinh chdng oxy hoa cua dich chiét SSa
duogc danh gia bang ba phuong phap phd bién:

Phuong phap khir géc tv do DPPH (2,2-
diphenyl-1-picrylhydrazyl),

Phuong phap khir gbc tu do ABTS* (2,2
azinobis(3-ethylbenzothiazoline-6-sulfonic
acid)), dya trén sy giam d6 hap thu tai budc song
734 nm,

Phuong phap FRAP (Ferric Reducing
Antioxidant Power), danh gid kha nang khtr ion
Fe** vé Fe*. Két qua dugc biéu thi thong qua gia
tri ICso hodc gia tri twong duong theo ting phép
thur.

3.5.2. Hoat tinh chéong viém

Hoat tinh chéng viém in vitro caa dich chiét
dugc danh gia thong qua mé hinh e ché bién
tinh protein bovine serum albumin (BSA). Kha
ning bao vé protein ciia mau thir duge xac dinh
va biéu thi bang gia tri ICso.

3.5.3. Hoat tinh irc ché enzyme tiéu hoa tinh bot

Kha ning tc ché enzyme a-amylase va o-
glucosidase cua dich chiét SSa dugc danh gia
bang cac phuong phép in vitro tiéu chuan. Hiéu
qué trc ché duoc tinh toan duwa trén phan trim tc
ché va biéu thi thong qua gia tri ICso.

3.6. Xir Iy 56 ligu

TAt ca cac thi nghiém duogc tién hanh véi ba
lan lap lai doc lap. Két qua dugc biéu thi dudi
dang gi4 tri trung binh + d6 1€ch chudn (mean +
SD). Dit liéu duoc xur 1y bang Microsoft Excel va
phan tich thdng ké bang phin mém Minitab 17.
Su khac biét co y nghia théng ké dugc xac dinh
bang phan tich phuong sai mot chiéu (ANOVA)
két hop phép thir Fisher’s LSD, véi mic y nghia
p < 0,05 (d9 tin cdy 95%).

4. Két qua
4.1. Thanh phéan héa thwe vit dinh tinh — dinh
lugng

Pinh tinh: Két qua phan tich dinh tinh cac
nhém chat trong dich chiét ethanol tir cu
Plumbago zeylanica (phan doan SSa) dugc trinh
bay o bang 1.

Bang 1: Két qua bang dinh tinh cic thanh
phan héa thue vét trong dich chiét SSa
Nhém chit Thuoc thir (Test Kef
reagent(s) qua
Molisch, Fehling,
+
Carbohydrat Barfoed
Alkaloid Mayer, Dragendorff, N
Hager, Wagner
Saponin Foam test -+
Cardiac Legal, KellerKilliani | +
glycosid
Acid amin Ninhydrin +
Phenolic F eClg., Lead acetate, N
Gelatin
. Alkaline reagent,
+
Flavonoid Shinoda, FeCls
Tannin FeCls, Lead acetate +

Ghi cha: “+”, “++”, and “+++” lan lugt bicu
thi phan tmg dwong tinh yéu, trung binh va manh.
Dit liéu trong bang 1 cho thiy dich chiét SSa
chira nhidu nhém hop chit héa thuc vat khac
nhau. Cu thé, saponin cho phan tng duong tinh
manh (+++), cho thiy diy c6 thé 1a nhom hop
chat chiém wu thé trong dich chiét. Cac nhém
chit khéac bao gém carbohydrat, alkaloid, cardiac
glycosid, Acid amin, phenolic, flavonoid, tannin,
va steroid/triterpenoid déu cho phan tmg dwong
tinh (+), chung to su hién di¢n ctua chiung trong
mau nghién ciru.

Su c¢6 mit dong thoi cta phenolic, flavonoid,
va tannin goi ¥ rang dich chiét co thé lién quan
dén cac hoat tinh sinh hoc nhu chéng oxy hoa.
Trong khi do, alkaloid va saponin thuong dugc
biét dén véi nhidu tac dung dugc 1y quan trong,
c¢6 thé dong gop vao hoat tinh sinh hoc tong thé
cta dich chiét. Ngoai ra, sy hién dién cua steroid
/triterpenoid va cardiac glycosides ciing cho thay
tiém nang ung dung dugc li¢u cia loai nay.

Pinh lwgng: Thanh phan héa thuc vét trong
dich chiét ethanol r& Plumbago zeylanica (phan
doan SSa) dugc phén tich bing phuong phap
UPLC-QTOF-MS, két qua duoc trinh bay &
bang 2.
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Bang 2: Két qua bang dinh lwgng cac thanh phén hoéa thuc vat trong dich chiét ré ciia SSa

p £ S6 lwong . £ . gen
Nhom chat hop ch it Cac hgp chat dai dién
Triterpenoid / Taraxasterol; Taraxerol; Taraxerone; o-/B-Amyrin; Lupeol acetate;
dan xuat Taraxasteryl acetate/palmitate; B-Sitosterol palmitate; Poricoic acid
110 G; Ganoderic acid XL3; Fomitellic acid B/D; Quillaic acid;

Quinovic acid; Gypsogenic acid; Ceanothic acid; Oplopanaxogenin
A; Disydonol A—C; Alisol C; Tubiferic acid; Belachinal

Sterol . 13 B-Sitosterol; Daucosterol (B-Sitosterol-pf-D-glucoside); B-Sitosterol

/glycoside palmitate

Phenolic / 7 (-)-Epicatechin; Luteolin; Apigenin; Umbelliferone; Scopolin

flavonoid / P ’ > APIEE » S0P

Coumarin 25 7,8-Didehydrocimigenol; Epitaraxerol; Isobauerenol; Iridotectoral B

Hop chét chira ) oo .

oxy khic 3 Methyl pyroglutamate; Methyl palmitate; Ethyl linoleate

Két qua bang 2 cho thiy tong sé hop chat
dugc xac dinh trong dich chiét SSa kha phong
phu, thude nhiéu nhém héa hoc khac nhau. Trong
d6, nhom triterpenoid/ddn xudt triterpenoid
chiém wu thé tuyét d6i v6i 110 hop chit, bao gdm
cac dai dién dién hinh nhu taraxasterol, taraxerol,
o-/B-amyrin, lupeol acetate va nhiéu acid
triterpenoid  (poricoic acid, ganoderic acid,
quinovic acid...). Piéu nay cho thdy triterpenoid
1 nhom thanh phéan chinh ciia dich chiét.

Nhém  sterols/glycosides ghi nhan 13 hop
chat, véi cac dai dién phd bién nhu B-sitosterol va
daucosterol. Pay 1a cac hop chét c6 cdu truc lién
quan dén lipid thuc vat va thuong déng vai trd
trong hoat tinh sinh hoc cta dugc liéu.

Nhém phenolics va flavonoids dugc phat hién
v6i s6 lwong it hon (7 hop chat), bao gdm (-)-
epicatechin, luteolin va apigenin. Mic du sb
luong khong 16n, cic hop chat nay thudong co
hoat tinh sinh hoc manh, dac biét 1a kha ning
chéng oxy hoa.

Nhom coumarins gom 25 hop chit, phan anh
su da dang dang ké ciia nhom nay trong dich
chiét. Cac hop chét coumarin c6 thé gop phan
vao cac hoat tinh sinh hoc nhu khang viém hodc
khang khuén.

Ngoai ra, mot s6 hop chat chira oxy khac (3
hop chat), nhu methyl pyroglutamate, methyl
palmitate va ethyl linoleate, ciing dugc ghi nhén,
cho th?iy su hién dién cua cac dan xuét acid béo
va hop chit chuyén hoa thtr cip khac.

Nhu vay, két qua dinh luong biang UPLC—
QTOF-MS cho thdy dich chiét SSa cua P.
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zeylanica c6 thanh phan héa hoc da dang, trong
d6 triterpenoid 1a nhém chiém wu thé, phu hop
v6i két qua dinh tinh d3 ghi nhan trudc do
(saponins va triterpenoid hién dién rd). Sy hién
dién dong thoi cta nhiéu nhém hop chat nhu
triterpenoid, sterol, phenolic, flavonoids va
coumarin goi ¥ tiém ning hoat tinh sinh hoc da
dang cua dich chiét nay.

Két qua xac dinh cac chi sd thanh phan chu
yéu trong dich chiét SSa trinh bay trén bang 3:
Bang 3: Két qua x4c dinh cac nhém chit chinh
héa thye vit trong dich chiét SSa

Stt Nhém chit Phin g
. . 74,39 +£ 0,68 mg
1 | TPC: Saponin GAF/g
’ TFC: Phenolic, 28,96 £ 1,10 mg
flavonoid QE/g
3 TSC: 176,25 £ 7,50 mg
Steroid/triterpenoid | OA-eq/g

Két qua dinh lugng trong bang 3 cho thay
ham lugng cdc nhom hop chit chinh trong dich
chiét SSa cua Plumbago zeylanica co su khéc
biét 10 rét.

Cu thé, tong ham luong steroid/triterpenoid
(TSC) dat gia tri cao nhat (176,25 £ 7,50 mg OA-
eq/g), cho thay diy 1a nhom hop chit chiém wu
thé trong dich chiét. Két qua nay hoan toan phu
hop véi dir liéu phan tich baing UPLC-QTOF-
MS & bang 2, trong d6 nhom triterpenoid/dan
xuét triterpenoid chiém sé lwong 16n nhét (110
hop chit). Su twong dong giita hai phuong phap
(dinh tinh — dinh lwong va phan tich phd khoi)
cing ¢b do tin cdy cua két qua, dong thoi khing
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dinh vai tro chu dao cua triterpenoid trong thanh
phén hoa hoc cua dich chiét SSa.

Tiép do, tong ham lugng saponin (TPC) dat
74,39 + 0,68 mg GAE/g, cho thiy sy hién dién
dang ké cua nhom chat nay. Pidu nay ciing phu
hop v6i két qua dinh tinh ¢ bang 1, noi saponin
cho phan tng duwong tinh manh (+++). V& mat
céu tric, saponin thuong 1a cac glycoside ciia
triterpenoid hodc steroid, do d6 két qua ham
lwong saponin cao cang cung c6 thém nhén dinh
rang cac hop chat c¢6 khung triterpenoid chiém wu
thé trong dich chiét.

Trong khi, téng ham lwong phenolic va
flavonoid (TFC) dat 28,96 + 1,10 mg QE/g, thap
hon dang ké so voi hai nhém trén. Két qua nay
trong dong v6i bang 2, khi sb lwong hop chit
phenolic/flavonoid dugc xac dinh chi ¢ mirc han
ché (7 hop chat). Tuy ham luong khong cao,
nhung cac hop chét phenolic va flavonoid (nhu
epicatechin, luteolin, apigenin) thudong cd hoat
tinh sinh hoc manh, dac biét 1a kha nang chéng
oxy hoa, do d6 van c6 thé dong gop quan trong
vao hoat tinh téng thé cua dich chiét.

Nhu vy, su két hop gitra dit liéu dinh lugng

(bang 3) va phan tich thanh phan bang UPLC—
QTOF-MS (bang 2) cho thiy dich chiét SSa cua
P. zeylanica c6 dac trung hda hoc ndi bat boi ham
lugng cao va su da dang cia cac hop chét
triterpenoid va dan xuét lién quan (bao gdm
saponin), trong khi cdc nhoém phenolic va
flavonoid hién dién v6i ham lugng va sb luong
thdp hon. Su phan bd nay co thé 1a co sé quan
trong dé giai thich cac hoat tinh sinh hoc tiém
nang cua dich chiét, dic biét 1a cac tac dung lién
quan dén triterpenoid va saponin.
4.2. Phin tich thanh phin héa hoc bing
UPLC-QTOF-MS

Mo ta phép do: Phd khéi UPLC-QTOF-MS
ciia dich chiét ethanol ci Pouzolzia zeylanica
duoc ghi nhan & ché do ion hoa thich hop (ESI
+), cho phép phat hién cac ion phan tr va ion
manh cua cac hop chat ban phan cuc trong miu.
Phé thé hién cudng do tin hiéu (intensity) theo ty
16 khdi trén dién tich (m/z), phéan anh su da dang
va phan bd tuong d6i cua cac hop chét hién dién
trong dich chiét. Phd khdi ciia mot s6 chit quan
trong dugc trinh bay trén hinh 1:

Hinh 1. Phé UPLC-QTOF-MS ciia mjt s6 chat quan trong ciia dich chiét ethanol cii Pouzolzia

zeylanica (SSa)

) ~Caucosterot (©

_W-Taraxasteryl acet ate

=) 1.88

4000

7.64 - 11.04
B8.38 9.0§9.65 1p42 ,

N

a8
time [min]

Két qua phd UPLC-QTOF-MS cho thiy su

xuat hién cta nhiéu dinh tin hiéu o rét phan bd
trén dai m/z rong, phan anh thanh phan héa hoc
phong pht cta dich chiét SSa. Cac dinh cé cuong

16

do

8 10
[§

cao tap trung chu yéu & ving m/z dic trung
cho triterpenoid, sterol va cac din xuit glycoside,
phut hop véi két qua phan nhom hop chit duoc
trinh bay & bang 5. Sy hién dién cua cac ion cod
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khdi lugng phéan tir 16n cing v6i cac ion manh
dic trung goi v sy wu thé cua cac hop chét khung
triterpenoid pentacyclic va sterol trong mau.

Bén canh do, phé cling ghi nhdn mét s6 tin
hiéu & ving m/z thip hon, trong tmg véi cac hop
chét phenolic va flavonoid, mac du cuong do
twong dbi thap hon. Piéu nay cho thiy cac hop
chat phenolic khong chiém wu thé vé sb lugng
nhung van hién dién va co thé dong gop dang ké
vao hoat tinh sinh hoc cta dich chiét.

Téng thé, pho UPLC—QTOF-MS phan anh r&
du 4n chuyén héa dic trung cua co quan 1é& — cit
P. zeylanica, v&i sy chiém wu thé cua triterpenoid
va sterol — nhimg nhém hgp chit thuong lién

quan dén kha ning 6n dinh mang té bao, bao vé
protein va chdng stress oxy hoa. Két qua phd nay
phtt hop va hd tro manh mé cho cac dir liéu dinh
tinh, dinh luong hoa thyc vét cling nhu cac hoat
tinh chéng oxy hoa va chéng viém da dugc ghi
nhan trong nghién ctru.

Phan tich UPLC-QTOF-MS ddi véi dich
chiét ethanol tir cii Pouzolzia zeylanica (SSa) cho
phép nhan dién so b (dinh tinh) téng cong 158
hop chét ban phan cuc dua trén khéi luong phan
tir chinh x4c, phd MS/MS va so sanh véi co s&
dir liéu tham chiéu. Cac hop chit duoc phan loai
thanh nim nhém chinh, thé hién trong bang 4.

Bang 4. Phian nhém cic hop chit dwgc nhin dién so bd trong dich chiét ethanol cii Pouzolzia

zeylanica (SSa) bing UPLC—QTOF-MS

Nhém hop chat S6 lwong Nhan xét lién quan dén dai dién
Triterpenoid & dan xuét 110 Chiém uu thé tuyét dbi
Sterol & glycoside 13 Gom p-sitosterol, daucosterol
Phenolic, flavonoid, coumarin 7 it nhung hoat tinh manh
Céc hop chat oxy hoa khac 25 Terpenoid oxy hoa, acid triterpenoid
Acid béo & este 3 Chiém ty 1¢ rat nho

Két qua bang 4 cho thay: Trong s6 cac hop
chit dugc nhéan dién, nhiéu triterpenoid va sterol
c6 gia tri sinh hoc cao da dugc ghi nhan, bao gém
taraxasterol, taraxerol, a-amyrin, [-amyrin,
lupeol acetate, taraxasteryl palmitate, cung véi
céc sterol glycoside dién hinh nhu daucosterol (-
sitosterol-B-D-glucoside). Ngoai ra, mot s6 hop
chat phenolic va flavonoid tiéu biéu nhu (-)-
epicatechin, luteolin va apigenin cling dugc phat
hién, mic du véi sb luong han ché. Nhom acid
triterpenoid dang chu ¥ bao gém quillaic acid,
quinovic acid va gypsogenic acid, 1a nhiing hgp
chat thuong lién quan dén hoat tinh chdng viém
va on dinh protein.

bang chu y, su chiém wu thé vuot troi cua

nhoém triterpenoid va sterol trong dich chiét cu P.
zeylanica phan anh 13 nét dic diém sinh thai cua
loi cdy sinh trudng trong diéu kién cat ven bién
khic nghiét. Cac hop chét nay dong vai trd quan
trong trong viéc on dinh céu trac mang té bao,
bao vé protein va ting kha ning chdng chiu stress
man, khé han va buc xa manh. Hién tugng nay cé
thé duoc xem 1a mot dang “dau 4n chuyén hoa
sinh thai” (eco-metabolic imprinting), gép phan
ly giai mdi lién hé chit ché giita diéu kién sinh
truong va phd hop chét thir cap cua P. zeylanica.
4.3. Hoat tinh ché'ng oxy hoa

Két qua xac dinh hoat tinh sinh hoc cia chiét
xuit ca P. zeylanica bang ethanol trinh bay tom
tat trong bang 5:

Bing 5. Panh gia hoat tinh sinh hoc ciia chiét xuét ethanol ctia cii P. zeylanica

Hoat tinh sinh hgc Thir nghiém/Muc tiéu ICso (mg/mL, M £+ SD, n =3)
Hoat tinh chng oxy hoa Kha ning loai bo gc tw do DPPH 1,622 £0,074
Khir mau géc cation ABTS 0,609 £ 0,110
Kha ning khir sit Thir nghiém kha ning khir sat (FRP) 0,320 + 0,008
Hoat tinh chdng viém Ut ché bién tinh albumin 0,024 + 0,008
Uc ché enzyme a-Amylase 301,34 £ 12,61
o-Glucosidase 107,15+ 5,43

Chu thich: ICso: Nong dd trc ché 50%; M: Mean (tri s6 trung binh); SD: D léch chuan.
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Két qua bang 5 cho thy dich chiét ethanol tir
cu Pouzolzia zeylanica thé hién hoat tinh chong
oxy hoa ro rét trén ca ba mo6 hinh in vitro. Trong
do6, dich chiét cho hiéu qua thu don gbc ty do
ABTS* manh hon so v&i géc DPPH, thé hién qua
gid tri ICso thdp hon. Phép thir FRAP cho thiy
dich chiét c6 kha ning cho electron va khir ion
sat (Fe**) hidu qud, phan anh ning luc khir tong
thé cao ciia mau.

Su khac biét giita cac gia tri ICso cO thé lién
quan dén co ché phan mg dic trung cia timg
phép thir cling nhu ban chat héa hoc ciia cac hop
chat trong dich chiét. Hoat tinh chéng oxy héa
quan sat duoc nhidu kha ning bat ngudn tir sy
hién dién phong phti ctia cac hgp chat phenolic,
flavonoid va dac biét 1a nhom triterpenoid/sterol
da dugc xac dinh trong phan tich hoa thuc vat va
UPLC-QTOF-MS. Két qua nay khang dinh tiém
ning cua ci P. zeylanica nhu mot ngudn chit
chdng oxy héa tu nhién c6 gi tri img dung trong
linh vuc duogc pham va thyc pham chirc ning.

4.4. Hoat tinh chéng viém

Két qua do xac dinh hoat tinh chéng viém
thong qua do kha ning trc ché bién tinh protein
albumin (BSA), dugc trinh bay trén bang 6:

Biang 6: Kha ning e ché bién tinh protein
albumin (BSA)

U'c ché sy bién tinh, ICso

Protein thwr (mg/mL)

Albumin (BSA) | ICso= 0,024 + 0,008 mg/mL

Két qua bang 6 cho thiy: Dich chiét ethanol
tir cu Pouzolzia zeylanica thé hién hoat tinh
chbng viém in vitro rit manh thong qua mé hinh
trc ché bién tinh protein bovine serum albumin
(BSA), voi gia tri ICso = 0,024 + 0,008 mg/mL.
Gi4 tri ICso thap cho thiy kha ning bao vé protein
cao cua dich chiét trudc tac dong cua nhiét, phan
anh hiéu qua 6n dinh ciu triic khong gian bac ba
cua protein.

Hiéu Iyc wc ché bién tinh protein quan st
dugc tuong duong hodc vugt trdi so voi nhiéu
hop chét triterpenoid saponin di dugc cong bd
trong cac nghién ctru trude dy. Diéu nay cing cb
gia thuyét rang cac triterpenoid va saponin hién
dién uu thé trong dich chiét dong vai trd quan
trong trong hoat tinh chong viém, théng qua co
ché 6n dinh cdu trac protein va han ché qua trinh
bién tinh do nhiét. Két qua nay khang dinh tiém
ning cua cu P. zeylanica nhu mot ngudn hop chit

tur nhién c6 hoat tinh chéng viém manh, phu hgp
cho dinh huéng phat trién cac san phdm duoc
pham va thyc pham chirc ning c6 tic dung bao
vé protein va chdng viém.
4.5. Uc ché enzyme tiéu héa tinh bjt

Danh gia kha ning Grc ché enzyme tiéu hoa
tinh bot cia dich chiét ethanol cu Pouzolzia
zeylanica, két qué trinh bay trén bang 7.
Bang 7. Panh gia kha niing trc ché enzyme tiéu
héa tinh bét cia dich chiét ethanol ci
Pouzolzia zeylanica

Enzyme tiéu hoa

M 3 ” h;(
tinh bot e e che

a-amylase 301,34 £ 12,61 mg/mL

a-glucosidase 107,15 + 5,43 mg/mL

Két qua bang 7 cho thiy: Dich chiét ethanol
tir cti Pouzolzia zeylanica thé hién kha ning trc
ché cac enzyme tiéu héa tinh bot & muc do trung
binh. Gia tri ICso ddi voi a-amylase 1a 301,34 +
12,61 mg/mL, trong khi déi véi a-glucosidase 1a
107,15 £ 5,43 mg/mL. So sanh cho théy dich
chiét trc ché a-glucosidase manh hon a-amylase,
tuy nhién hiéu lyc nhin chung van & muc trung
binh. Mirc d6 trc ché quan sat dugc cho thay dich
chiét khong thudc nhém cac chét trc ché enzyme
manh hodc dic hiéu. Két qua nay phu hop véi
ddc diém mau thtr 1a dich chiét thd chua duoc
lam gidu cac hop chét {rc ché enzyme tiéu hoa
tinh bot chuyén biét. Hoat tinh trc ché trung binh
nhiéu kha nang lién quan dén sy hién dién cua
cic hop chit phenolic va flavonoid, vén duoc
biét dén c6 kha niang tuwong tac véi enzyme,
nhung khéng phai 1 cac chit e ché canh tranh
manh nhu acarbose.

5. Ban luén

Nghién ciru nay da cung cip mot birc tranh
toan dién vé thanh phan hoa thyc vét va hoat tinh
sinh hoc cua dich chiét ethanol tir ci Pouzolzia
zeylanica (SSa) sinh trudéng & ving cat ven bién.
Céc két qua dinh tinh, dinh luong va phén tich
UPLC-QTOF-MS cho thdy su chiém uu thé
vuot troi cia nhém triterpenoid, saponin va
sterol, déng thoi lam sang té mdi lién hé chat ch@
giita pho hop chét thir cip — diéu kién sinh thai —
tac dung sinh hoc ctuia dugc li€u nay.

Két qua khéo sat hoa thuc vat ban dau cho
thdy phan Gmg duong tinh rat manh dbi véi
saponin (+++), cung v6i sy hién dién 10 rang cua
steroid/triterpenoid, phenolic, flavonoid va
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alkaloid. Nhiing phat hién nay dugc cing cd
manh mé boi dir liéu dinh lugng, trong do6 téng
ham lwong saponin (176,25 + 7,50 mg OA-eq/g)
vuot troi so v6i phenolic va flavonoid. Piéu nay
cho thdy cu 1a co quan tich liy chinh cac hop
chit triterpenoid—saponin cua P. zeylanica, phu
hop véi vai tro sinh 1y cua ré-ct trong viée du trir
cac chat chuyén hoa thir cip c6 chirc ning bao
ve.

Phan tich UPLC-QTOF-MS cho phép nhan
dién so bo toi 158 hop chét ban phan cyc, trong
d6 nhom triterpenoid va dan xuét chiém wu thé
tuyét ddi (110 hop chat). Sy hién dién cua nhiéu
triterpenoid pentacyclic cé gid tri sinh hoc cao
nhu taraxasterol, taraxerol, o/B-amyrin, lupeol
acetate, cung voi cac acid triterpenoid (quillaic,
quinovic, gypsogenic acid) va sterol glycoside
(daucosterol) cho thiy dich chiét SSa mang dic
trung hoa hoc ndi bat cua cac loai cay chiu stress
moi truong cao. Hién tuong nay phu hgp véi khai
niém “ddu 4n chuyén héa sinh thai” (eco-
metabolic imprinting), trong d6 diéu kién cat ven
bién khic nghiét (man, kho han, birc xa manh)
thiic ddy cdy tang sinh cac hop chét gitip on dinh
mang té bao, bao vé protein va chéng oxy hoa.

Hoat tinh chdng oxy héa cia dich chiét SSa
dugc thé hién o rét va tuong ddi dong nhit trén
ca ba mo6 hinh DPPH, ABTS va FRAP. Hiéu qua
thu don gbc ABTS* cao hon DPPH goi ¥ rang céc
hop chit trong dich chiét c6 kha ning cho
electron va hydro hi€u qua trong moéi trudng phan
cuc. Mac du ham lugng phenolic va flavonoid
khong cao, nhung su phdi hop giira cac hop chat
nay véi triterpenoid va sterol c6 thé tao ra hiéu
tmg hiép dong, gép phan ning cao ning lyuc
chéng oxy hoa tong thé ctia mau.

Dang chi ¥ nhat 1a hoat tinh chong viém rét
manh cua dich chiét SSa thé hién qua mo hinh trc
ché bién tinh protein albumin, v&i gia tri ICso rat
thap (0,024 £ 0,008 mg/mL). Hiéu luyc nay vuot
tréi so v6i nhiéu dich chiét thao dugc va tuong
thich voi co ché tac dung da dugc cong bd cua
céc triterpenoid—saponin, bao gom kha ning 6n
dinh c4u tric protein, rc ché bién tinh do nhiét va
diéu hoa cac con duong tin hiéu viém. Két qua
ndy cho thdy hoat tinh chéng viém ctia SSa
khong chi mang tinh chéng oxy hoa gian tiép ma
con lién quan tryc tiép dén co ché bao vé protein,
mot hudng tiép cin quan trong trong kiém soat
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viém.

Nguoc lai, kha ning tc ché cac enzyme tiéu
héa tinh bt (o-amylase va a-glucosidase) cua
dich chiét SSa chi & mirc trung binh. Pidu nay
cho thdy dich chiét khong phai 1a ngudn chit trc
ché enzyme manh hodc dac hiéu va phu hop voi
ban chét caa mot dich chiét thd chua duge lam
gidu cac hop chat chuyén biét. Két qua nay ciing
g6p phan 1am rd rang thé manh sinh hoc chinh
clia SSa nam ¢ hoat tinh chdng viém va chéng
oxy héa, hon 14 tac dung kiém soat duong huyét
thong qua trc ché enzyme tiéu hoéa.

Téng hop cac dit liéu cho thiy phd hop
triterpenoid—saponin—sterol chiém wu thé dong
vai trd trung tdm trong céc tic dung sinh hoc cia
dich chiét ethanol cu P. zeylanica, dac biét 1a hoat
tinh chéng viém manh thong qua co ché 6n dinh
protein va chdng stress oxy hoa.

6. Két luan

Nghién ciru da chimg minh ring dich chiét
ethanol tir cil Pouzolzia zeylanica (Savigin) ving
cat ven bién 1a mot ngudn duge lidu giau hop
chat triterpenoid, saponin va sterol, v&i ham
luong cao va phd hop chit da dang. Phan tich
UPLC-QTOF-MS cho phép nhan dién so bo 158
hop chit, trong do triterpenoid va din xuat chiém
uu thé tuyét dbi, phan anh rd dau 4n chuyén hoa
sinh thai ctia loi cdy sinh trudng trong diéu kién
moi truong khic nghiét.

Dich chiét SSa thé hién hoat tinh chéng oxy
héa 6n dinh, hoat tinh chéng viém in vitro rat
manh théng qua co ché e ché bién tinh protein,
trong khi kha ning tc ché enzyme tiéu hoa tinh
bot chi & mirc trung binh. Cac két qua nay cho
théy thé manh sinh hoc ndi bat cia cu P.
zeylanica nam ¢ tac dung chng viém va bao vé
protein, hon 1a vai trd kiém soat chuyén hoa
carbohydrate.

Nhing phat hién ctia nghién ctru khang dinh
tiém nang 16n cua cu Pouzolzia zeylanica trong
dinh hudng phat trién cac san phim chéng viém
— chdng oxy hoa c6 ngudn gbc ty nhién, dic biét
trong linh vuc duoc pham va thyc pham bao vé
strc khoe. Cac nghién ciru tiép theo nén tap trung
vao phan lap hop chat chu dao, dinh luong bang
LC-MS/MS va dénh gia tac dung in vivo, nhim
lam 16 hon co ché tac dung va gi4 tri tng dung
cua duogc li€u nay.

19



KHOA HQC SUC KHOE

Tai liéu tham khdo

Augustin, J. M., Kuzina, V., Andersen, S. B., & Saponins. Cambridge University Press.
Bak, S. (2011). Molecular activities, Phuoc. L. T., (2020), "Xac dinh hoat tinh chong
biosynthesis and evolution of triterpenoid oxy hoa toan phan cua mot so che pham duoc
saponins. Phytochemistry. 72(6), 435-457. lieu bang phuong phap DPPH cua mot so che
https://doi.org/10.1016/j.phytochem.2011.01.0 pham duoc lieu,” Truong Dai hoc Phenikaa.

15. Tan, N. D., & Tuyen, V. T. X. (2020).

Chutia D., Dev J., Kalita DJ., Deka K., Kakoti B Investigation of toxicity, antimicrobial
(2021). Assessment of Pouzolzia zeylanica activity and cough treatment of products
role on biological markers in arthritis induced produced from Pouzolzia zeylanica plants
rats. International Journal of Pharmaceutical growing in Vietnam. Malaysian Applied
Sciences and Research, 12(8), 4541-4548. Biology, 49(3), 43-51.

Hostettmann, K., & Marston, A. (2005).

PHAN TiCH THANH PHAN HOA THUC VAT VA THU HOAT TiNH
SINH HQC CUA CU POUZOLZIA ZEYLANICA VOI TAC DUNG
CHONG OXY HOA, CHONG VIEM, ON PINH PROTEIN

Nguyén Vin Ru!
Nguyén Pha Tuong Diing?

1Vién Nghién ctru phat trién saim Ngoc Linh Viét Nam; 2Cong ty ¢b phan Ssavigroup
Email: rutsgvenguyenvan@gmail.com’; dungptn@ssavigroup.com’

Ngay nhan bai: 7/01/2026; Ngay phan bién: 23/02/2026; Ngay tac gia sta: 4/3/2026;
Ngay duyét dang: 26/3/2026

DOI: https://doi.org/10.58902/tcnckhpt.v5il.345

Tém tat: Nghién cieu tién hanh mé ta thanh phan héa thwc vit va danh gid cdc hoat tinh sinh
hoc cua dich chiét ethanol tiv cii Pouzolzia zeylanica thu hdi tai ving cdt ven bién. Két qua dinh tl'nh
cho thdy dich chlet giau saponin, phenolic va ﬂavonozd Ham lwong dinh luwong ghi nhdn gom
phenolic tong s6 74,39 + 0,68 mg GAE/g, flavonoid tong sé 28,96 + 1,10 mg QE/g va saponzn tong 6
176,25 + 7,50 mg OA-eq/g. Phan tich UPLC-QTOF-MS xdc dinh 158 hop chat, chii yéu la
triterpenoid va sterol. Dich chiét thé hién hoat tinh chong oxy héa (IC50: DPPH 1,622 mg/mL; ABTS
0,609 mg/mL; FRP 0,320 mg/mL) va kha ndng chéng viém manh trong mé hinh bién tinh BSA (IC50
0,024 mg/mL). Hoat tinh irc ché enzym tiéu héa carbohydrate ¢ mirc trung binh. Két qud goi y cii P.
zeylanica la nguon gidu triterpenoid—saponin véi tiém ndng ho tro' chong oxy héa va chong viém.

Tir khéa: Chong viém; Chong oxy héa,; Pouzolzia zeylanica; Triterpenoid; UPLC-QTOF-MS.
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