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Tom tat

Cay ban chua hay ban sé duroc trong nhiéu ¢ khu viec ven bién va ven séng, dac biét
cay rat thich hop véi viing nuéc lo ¢ Viét Nam c6 tén khoa hoc 1a Sonneratia caseolaris
(L.) Engl., thugc he Sonneratiaceae. Nghién cizu nay nham danh gid kha nang chong oxy
hoa cuia cao flavonoid chiét xuat tir 14 ban chua. Bét 1a ban chua duwoc chiét xuat bang
phu’o’ng phdp siéu am trong ethanol 70%, dich chiét sau dé dwoc dong khé trong diéu
kién ap suat giam dan. Nghién ciu da tién hanh dinh lwong flavonoid tong va khdo sét
kha nang chong oxy hoa bang phwong phdp trung hod goc tw do DPPH va ABTS. Két
qua dinh lwong cho thdy cao c6 ham lwong flavonoid téng 1a 140,73mg QE/g cao kho.
Kha nang trung hoa goc tw do DPPH va ABTS cao cua cao flavonoid 1a ban chua duwoc
thé hién qua gia tri izc ché 50% (ICso) lan hrot 12 10,42 + 0,35ug/mL va 9,63 + 0,16pg/mL.
Két qua nghién cizu cho thdy cao flavonoid 1a ban chua ¢ kha ndng chong oxy hod, khd
ndng ndy c6 thé gop phan tao nén nhing tac dung hizu ich trong hé tro diéu tri cac bénh
c6 lién quan dén sw mat can bang oxy hod trong co thé.

Tar kho&: ABTS, ban chua, chong oxy ho&, DPPH, Sonneratia caseolaris

Abstract

ANTIOXIDANT POTENTIAL OF FLAVONOIDS EXTRACTED FROM

MANGROVE APPLE LEAVES (SONNERATIA CASEOLARIS)

Mangrove apple, also called crabapple mangrove, is popular growth in the coastal
or riverside areas, especially in saltwater area in Viet Nam. The scientific name is
Sonneratia caseolaris (L.) Engl. which belongs to the family of Sonneratiaceae. This
study aimed to investigate the antioxidant potential of flavonoids extracted from S.
caseolaris leaves. S. caseolaris leaves powder was extracted by ultrasonic method in
ethanol 70%, the extract was freeze-dried under reducing pressure then. Total flavonoids
were measured and in vitro antioxidant potential of the extract was evaluated by DPPH
and ABTS assays. The result showed that total flavonoid contents in the extract was
140,73mg QE/g dried extract. Free radical scavenging activity of the extract to DPPH
and ABTS were determined with 1Csop = 10.42 + 0.35ug/mL and 9.63 + 0.16ug/mL,
respectively. These results revealed the antioxidant potential of flavonoids extracted from
S. caseolaris leaves. This ability may contribute to helpful effects in the treatment of
diseases related to oxidative imbalance conditions in humans.
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1. Pit van dé

Stress oxy hoa la mét tinh trang mét can bang xay ra khi ndng do cua cac géc tu do
vuot hon kha ning chdng oxy hoa cua co thé. Binh thuong, co thé ngudi nong do nay can
duoc kiém soat & muc do can bang véi kha ning chéng oxy hoa cua co thé. Tuy nhién,
diéu kién méi truong sbéng, yéu té dinh dudng va thoi quen udng ruou bia, hut thube 14,

.. 1am giam kha ning bao vé caa hang rao chdng oxy hoda cua co thé gay ra stress oxy.
Géc tu do s& pha huy cau trlic va chirc nang cua cac dai phan tir sinh hoc bao gém protein,
enzyme, axit nucleic, ... gay ton thuong dén té bao, mo va co thé. Pay ciing 13 tac nhan
cua nhiéu loai bénh khac nhau & ngudi nhat 13 cac bénh man tinh nhu cac bénh lién quan
dén than kinh, tim mach, rdi loan cac hoat dong chuyén hoa, gay viém hoic giy ung thu
(Nguyén Cong Khanh & Nguyén Hoang Nam, 2022).

Thuc vat da duoc ching minh 1a c6 kha nang san xuét ra nhitng hop chit bién dudng
thir cap chong oxy hoa dé l1am giam tac dong gay hai cua goc tu do c6 ngudn gc tir oxy
gay ra (ROS). Nhiéu hop chat bién dudng thu cap duoc kham pha tir thuc vat nhu alkaloid,
terpenoid, carotenoid, phenolic. Trong d6, flavonoid la nhitng hop chat cua phenolic thién
nhién, c6 hoat tinh chéng oxy hoé manh (Liga, Paul & Péter, 2023).

Cay ban chua (Sonneratia caseolaris (L.) Engl.) thudc ho Sonneratiaceae, con dugc
goi la ban s¢. Ban chua thugc loai cay gb cao 10-15m, c6 khi cao t6i 25m. Canh non mau
do6, 4 canh, c6 d6t phinh to. Cay c6 nhiéu ré tha moc thanh tirng khém quanh géc. Cay cé
kiéu 14 don, 2 14 d6i nhau, phién day, 14 truong thanh gion, phién bau duc hoic trai xoan,
dau phién 14 tron hoac nhon. Cuéng va phan dau cia gan chinh ¢6 mau do, gan gitra noi &
2 mat, cudng 14 cé chiéu dai 0,5-1,5cm. Hoa don doc hoic dang xim 2 ngd, ¢ dau canh, c6
2-3 hoa. Dai hoa dinh, c6 6 canh dai day, dai, mau luc bén ngoai, mau tim hong bén trong.
Cénh hoa 6, do, nhi c6 chi hinh soi, trang & phan dau va do ¢ phan day (hinh 1). Qua mong,
mau xanh, dn duoc, goc co 6-8 thuy dai xo¢ rong. Hat nhiéu, det. Mua hoa khoang thang 3-
4, qua chin thang 5-9. Cay wa song ¢ vung nudc lo, wa sang, chiu han kém (Lé buc Tuan,
Tran Thi Kiéu Oanh, Cat Vin Thanh, & Qui, 2002). V6 than, 14 hay qua cay da duoc ching
minh ¢6 nhiéu kha niang chdng oxy hda, khang khuan va wc ché enzyme cholinesterase
(Audah va cs., 2022; Bakar vacs., 2020 Bokshi va cs., 2020; Munira va cs., 2019).
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Hinh 1. L4 va hoa cua cay ban chua

O Viét Nam, cdy ban duogc trong nhiéu & ving ven bién hodc ven sdng rach dé git
dat, do d6 ngudn nguyeén ligu Ia ban rat phong phd. Nghién ctru nay khio sét hoat tinh
chéng oxy hoa cua chlet xuit flavonoid tir 14 ban chua nham gép phan cung Cap thong tin
khoa hoc hitu ich vé tiém ndng hd tro diéu tri cac bénh co lién quan dén sy mat can bang
oxy hoa trong co thé caa ngudn nguyén liéu tu nhién nay.
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2. Nguyén liéu va phwong phap nghién ciu
2.1. Nguyén li¢u

L4 ban chua duoc thu hai vao thang 11-12 nam 2023, tai X4 Hoa Minh, huyén Chau
Thanh, tinh Tra Vinh. Sau khi thu hai xong, 14 ban duoc rira qua nudéc, dé réo va lam kho
& 20°C. Sau 7 ngay, la khd c6 am do <5% duoc xay nhuyén va dung dé chiét xuat
flavonoid.

2.2. Chiét xudt dwoc ligu

Phuong phap chiét xuét siéu am trong ethanol 70% duoc st dung dé chiét xuat
flavonoid tir la ban theo nghién ctru caa Ngd Thi Huynh Mai va cong su. (2022) véi mot
vai thay d6i cho phd hop véi diéu kién phong thi nghiém. 50g bot 14 ban dugc chiét xuat
trong 500mL con 70% trong 40 pht trong bé siéu am, qua trinh chiét dwoc 13p lai cho
dén khi dung méi chiét dugc c6 gan nhu khéng mau (1ap lai 3 1an), cac dich chiét duoc
tron déu voi nhau, co quay va lam khd bang may dong kho dudi ap suat thap trong 72
gid. Cao flavonoid kho (sau day duoc goi la cao flavonoid) dugc trix & -20°C cho dén khi
su dung.

2.3. Dinh tinh va dinh lwong flavonoid téng sé

binh tinh: sy hién dién cua flavonoid trong cao dugc khao sat théng qua phan tng
vai dung dich NaOH 10%, Cyanidin va FeCls.

Dinh luong: dua vao phuong phap duoc mo ta trude day (Bag, Devi, & Bhaigyabati,
2015) ¢6 hiéu chinh. H6n hop 2mL gom cao flavonoid: nude (1:1) duoc lic déu trugce khi
thém vao 200pL NaNO; 5%. Sau d6 dé yén dng nghiém phan ang trong 5 phut roi tiép
tuc thém 200uL dung dich AICI3 10% vao va tron déu. Sau 6 phut 1, tiép tuc thém 2mL
NaOH 1M vao phan ng. Cudi cing, thém nudc vira du SmL va do d6 hap thu quang o
budc song 510nm. Quercetin duoc sir dung dé xay dung dudng chuan.

Ham luong flavonoid tong sb duoc tinh theo cong thirc: TFC =C x k x V/m
Trong do:

TFC 1a ham lugng flavonoid tong s6 (mg QE/g cao kho)

C la gia tri x tinh dugc dua vao phuong trinh duong chuan

k 1a hé s6 pha lodng

V la thé tich phan tng

m 12 khéi luong cao chiét cé trong V

2.4. Khdo sat khd ndang trung hoa goc tw do DPPH

Thir nghiém ning luc trung hoa gbc ty do DPPH dwoc mo ta boi Sharma va Bhat
(2009). Dung dich DPPH & ndng d6 1000pug/mL duoc chuan bi trong methanol va tranh
&nh sang tryc tiép. Thanh phan phan tng gom 40uL DPPH va 960pL cao flavonoid c6
nong do ting dan nhu sau 0, 1, 2, 4, 8 va 16pg/mL. HAn hop phan ung sau d6 dugc dé
yén trong bong tdi ¢ nhiét @6 phong trong thoi gian 30 phat dé phan ¢ng trung hda géc
tu do DPPH xay ra. Cuong d6 mau cua dung dich DPPH dugc do ¢ budc séng 517nm.

Hiéu suét trung hoa DPPH duoc tinh theo cong thirc:
% Uc ché = [(Adsi ching — Amau)/ Adsi ching] % 100.
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Trong do: Adsi ching 1a d0 hip thu quang phd caa déi chitng methanol; Amau 14 d6
hap thu quang phé caa mau cao flavonoid.

Trolox duogc st dung lam di chimg duong. Day 1a mot chat chdng oxy héa manh,
duoc str dung lam dbi chitng phd bién trong céc thir nghiém hoat tinh chéng oxy hoa. Gia
tri ndng do (e ché DPPH 50% (1Cs0) dugc dung dé thé hién kha ning we ché DPPH cua
cao thur nghiém.

2.5. Khdo sat khd ndng trung hoa géc tw do ABTS

Phuong phéap trung hoa ABTSe dugc mo ta boi Nenadis, Wang, Tsimidou, and
Zhang (2004). Chuan bi thudc thir ABTSe: Gbc tu do ABTSe dugc tao ra tir phan ung
gitta 14mM ABTS va 4,9mM K,S;0s (ti 1¢ 1:1) thoi gian 16 gio trong bong t6i. Sau do,
dung dich gdc ty do ABTSe dugc pha lodng bang ethanol cho dén khi dat duoc gié tri OD
= 0,70 £ 0,05 tai bugc song 734nm. Phan tmg dugc tién hanh nhu sau: thém 10uL cao
chiét vai nong d6 tang dan (0, 1, 2, 4, 8, 16pg/mL) vao 990uL ABTSe co san trong 6ng
nghiém. Phan g dugc dé xay ra trong diéu kién nhiét d6 phong, tranh anh sang, thoi
gian 6 phat. Két thic phan tng, cudng d6 mau caa dung dich phan g dugc kiém tra do
hap thu quang phd & budc séng 734nm. Trolox (ndng d6 0, 1, 2, 4, 8, 16pg/mL) duoc sir
dung lam di chimg dwong. P6i chizng &m 1a ethanol khéng c6 cao flavonoid.

Hiéu suét trung hoa gbc tu do ABTSe duoc tinh bang cong thic
% Uc ché = [(Audsi chiang — Amau)/ Adéi ching] % 100.

Trong d6: Adsi ching 12 d0 hap thu quang pho cuia hon hop ABTS- va ethanol; Amiy
la @6 hap thu quang pho caa hon hgp ABTSe va cao flavonoid.

K&t qua hoat tinh trung hoa goc tw do ABTS- ciia cao duoc bicu dién bang gia tri
cua nong do trc che 50% (ICsp).

2.6. Phan tich sé liéu

Céc thi nghiém dugc tién hanh voi 3 1an 1ap lai va trinh bay két qua dudi dang Trung
binh + d6 léch chuan. Su khéc bi¢t c6 y nghia thong ké dugc ghi nhan khi P<0,05 bang
phan tich ANOVA mot chiéu va kiém dinh SNK.

3. Két qua va thao luan
3.1. Pinh tinh va dinh lwong flavonoid téng sé

Két qua tir phuong phap dinh tinh khang dinh c¢6 flavonoid trong chiét xuat
flavonoid la ban véi ca 3 phuong phap phan tng cyanidin, phan tng véi dung dich FeClI3
5%, phan ting véi NaOH 10%.

Bdng 1. Két qua dinh tinh flavonoid

STT Phwong phap Hién twong Két qua quan sat
1 Phén tmg Cyanidin Sa‘u V33 phut chuyén tir mau vang sang Co
mau do.
Phan Gng véi dung dich A A s Co
2 FeCls 5%. Xuat hién mau xanh den
Phén tmg v6i NaOH )?uat .hlg‘an ket tha mau vang, sau do két Co
3 10% tua bi hoa tan trong luong du dung
dich NaOH 10 %
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~ Ham luong flavonoid tong cua méu cao dugc tinh toan dua trén phuong trinh duong
chuan cua quercetin (hinh 2). Két qua phan tich duong chuan c6 cong thuc
y=0,0066x+0,0068, R2=0,9994.
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Hinh 2. Buong chudn Quercetin

Thay gid trj do hap thu cuia 3 lan do mau cao vao cdng thirc tinh duoc ham lugng
flavonoid tong dat duoc la 140,73 + 10,97 (mg QE/g cao).

3.2 Khdo sét khd nding trung hoa géc tw do DPPH

Két qua khao sat cho thay cao flavonoid 1a ban c6 kha ning trung hoa géc tu do
DPPH vei gia tri 1Cso = 10,42 + 0,35 (ug/mL), hoat tinh nay yéu hon so v&i Trolox ICso
= 7,63 + 0,13 (P<0,05). Kha néng uc ché gbc ty do DPPH cua cao flavonoid ti 1¢ thuén
véi nong do cuano (hinh 3). Khi nong d6 tang thi kha nang uc ché géc tu do DPPH cang
manh. Tai ndng do khao sat cao nhat (16pg/mL), kha ning uc ché DPPH cua cao dat 70
+ 2,19% va Trolox dat 92 + 1,50%.
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Hinh 3. Khd néng trung hoa goc tw do DPPH cuia cao flavonoid va Trolox
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3.2 Khdo sat khd néing trung hoa géc tw do ABTS
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Hinh 4. Kha nang trung hoa goc tw do ABTS cua cao flavonoid va Trolox

Két qua khao sét thé hién cao flavonoid c6 kha ning trung hoa géc tuy do ABTSe
manh vai gia tri 1Cso = 9,63 £ 0,16 (ug/mL), tuy nhién khi so sanh vai Trolox thi kha
nang nay yéu hon (ICso Trolox = 8,70 # 0,02) (P<0,05). Hinh 4 thé hién kha ning bat géc
tu do ABTSe cua cao flavonoid co xu huéng ti Ié thuan véi nong do, hiéu qua bét goc
cang manh khi nong do cao flavonoid trong phan tng cang ting. Tai nong do 1ug/mL,
cao flavonoid da rc ché ABTS ¢ mirc d6 thap 6,3 + 0,38%, ¢ ndng do khao sat cao nhat
(16pg/mL), kha ning Gc ché ABTSe cua cao flavonoid dat 83 + 2,76%.

4. Ban luan

Trong nghién ctu nay, su hién dién cua flavonoid trong mau cao duoc khang dinh
bang phuong phép dinh tinh véi sét (111) clorua, cyanidin va NaOH lodng. Nhitng phan tng
hoé hoc nay ciing duoc sir dung dé xac dinh sy hién dién caa flavonoid trong bao céo trudc
d6 (Ngb Thi Quynh Mai va cs., 2022). Ham luong flavonoid tong caa cao flavonoid 14 ban
trong nghién ciru ndy cao hon so véi bao cao trude day cua Audah va cs. (2022) (22,7mg
QE/g cao kho). Su khéc biét nay c6 thé 1a do trong nghién ctu nay da chiét xuat flavonoid
cuia bot 14 dudi sy tac dong cua song siéu am. Flavonoid Ia thanh phan c6 mat trong hau hét
céc bo phan cua thyc vat néi chung va cay thudc néi riéng. Flavonoid cling véi cac hop
chat hoé hoc thuc vat khac nhu alkaloid, tannin, phenolic, va saponin gop phan tao nén hoat
tinh sinh hoc cua céc chiét xuat tir thuc vat, trong d6 ¢ kha ning chdng oxy hoa.

Cao flavonoid 14 ban thé hién hoat tinh chéng oxy hda ¢ ca 2 phwong phap thi
nghiém kha ning trung hoa géc tu do DPPH va ABTSe. Pay 1a 2 phuong phap duoc sir
dung phd bién trong viéc danh gia tiém ning chéng oxy hoé cua chiét xuat tir thuc vat in
vitro. Kha ning tc ché DPPH cua cao flavonoid 14 ban trong nghién ctu nay yéu hon
trong nghién cuu caa (Audah va cs., 2022), tuy nhién kha nang nay cao hon so véi Cac
phan doan ethyl acetat, chloroform va carbon tetrachloride 14 ban (Bokshi va cs., 2020).
Cao flavonoid ciing duoc chang minh 1a ¢6 kha ning Gc ché ABTS+.manh gan tuong
duong véi kha nang cua Trolox. Hoat tinh chng oxy hoé cua cao flavonoid 14 ban trong
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nghién ctitu nay c6 thé nhan duoc 1a do hoat dong cua flavonoid (Bag va cs., 2015; Le
Hong Luyen, Bui Thanh Tung, & Anh, 2023; Ullah va cs., 2020). Nhiéu ciu tric cua
flavonoid cd thé c6 trong cao flavonoid 14 ban nhu flavanone, flavone, flavonol hay
anthocyanin déu c6 thé tao nén kha niang chéng oxy hoa nay. Bén canh kha ning chdng
oxy hod, cac hop chét flavonoid con cé hiéu qua trong hd trg ha duong huyét, khang viém,
chdng ung thu, bao vé gan (Liga va cs., 2023).

5. Két luan

Flavonoid 14 ban chua dwgc chiét xuat bang phuong phéap siéu 4m c6 kha ning
chong oxy hoé thdng qua phan tng trung hoa goc tr do DPPH va ABTS. Ham luong
flavonoid tong trong cao gop phan giai thich cho kha nang chdng oxy hoé phu thudc vao
nong d6 cua cao. Két qua nghién ctu 1a tién dé cho cac nghién ctru sau hon vé kha niang
hd trg diéu tri cac bénh lién quan dén mét can bang oxy hoa trong co thé nhu dai thao
duong, viém, ung thu cua flavonoid chiét xuat tir 14 ban chua.
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