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Nghién ctru nay khdo sat anh huéng ctia dung moi trich ly dén ham luong polyphenol, flavonoid
téng s0, hoat tinh khang oxy héa ciing nhu khang viem tc ché san sinh nitric oxide (NO) ctia cao
chiét rau ma. Cac loai dung méi: cén thuc phdm 90° (ethanol), hén hop ethanol/nuéc theo cac ti
1é: 7: 3, 5: 5 va 3: 7 duoc lga chon dé trich ly thu duwoc cac cao chiét tuong tmg CA-E100, CA-
EW73, CA-EW55, CA-EW37. Két qua nghién cttu cho thdy, cao chiét CA-EW73 chita ham luong
polyphenol téng s6 cao nhat, voi gia tri 112,29 mg QE/g, trong khi cao chiét CA-E100 c6 ham
luong flavonoid cao nhat, dat gia tri 55,51 mg GAE/g. Cao chiét CA-EW73 thé hién hoat tinh
khéang oxy héa theo phuong phap phosphomolybradeum va DPPH ciing nhi khé nang tic ché san
sinh NO t6t nhat, véi gia tri ECy, ctia cac phép thir nay dat gia tri: 67,03; 63,98; 50,29 ng/mL. Két
qua khao sat mé ra huéng lua chon dung méi pht hop trong phat trién cac san phdm khang oxy

hoéa va tic ché san sinh NO tu nhién tir cay rau ma.

T khoéa: Centella asiatica, dung moi chiét xuat, hoat tinh khang oxy hda, tic ché san sinh NO.

1. BAT VAN BE

Cay rau ma co tén khoa hoc la Centella
asiatica (L) Urb., thuoc ho Hoa tan (Apiaceae).
Cay duoc phan bo rong khap & cac quoc gia Dong
Nam A, Trung Quéc, An Do, Sri Lanka, chau Pai
Duong va chau Phi. O Viéet Nam, rau ma duoc
phan bé khap noi tir viing nui cao, hai dao, cac tinh
déng bing va ven bién [1], [2]. Rau ma4 1a loai cay
rat quen thuoc va duoc nguoi dan stt dung 1am rau
dé an hoac xay lay nuwéc uéng gitp thanh nhiét,
giai doc, dong thoi loai cay nay ciing duoc biét dén
c6 kha nang diéu tri nhiéu loai bénh [1-3].

Trén thé gi6i cé6 nhiéu cong trinh nghién ctru
vé thanh phéan héa hoc ctia cay rau ma. Cac nhém
hop chét da duoc tim thay trong cay rau ma bao
gbdbm: Saponin triterpenoid, alcaloid, flavonoid, tinh
dau va axit béo [1], [4], [5]. Mot s6 nghién cttu
cho thdy cay rau ma chta cac hop chat
triterpenoid nhu: o-humulene, S-caryophyllene va

bicyclogermacrene caryophyllene, farnesol va mot
s6 hop chat khac [6 -7]. Theo Azerad va cs
(2016) [8], trong cay rau ma con cé mat ctia nhiéu
hop chat nhw: Arjunolic axit, asiaticoside A - G,
centellasaponin ~ A-D, centellasapogenol A,
centelloside A - D, quadranoside, scheffuroside.

Cay rau ma duoc biét dén cé nhiéu hoat tinh
duoc ly dang cha y nhu: Lam lanh vét thuong, vét
loét da day, diéu hoa mién dich, chéng ung thu,
tac dung trén hé than kinh trung wong [2]. Cac tac
dung sinh hoc chinh ctia rau ma duoc cho la do
cac saponin triterpenoid chiém wu thé, dic biét la
asiaticosid, madecassosid, axit asiatic va axit
madecassic [3]; cac hop chat phenolic va flavonoid
cting duoc chiing minh la c6 hoat tinh sinh hoc, cu
thé 1a chong lai doc tinh than kinh va cac réi loan
lien quan dén stress oxy hoa. Cay rau ma cing
duoc chimg minh c6 kha ning ting cudng hap thu
va tai tao collagen, giup cai thién qua trinh chira
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lanh vét thuong nhd, seo phi dai va bong [3], [9].
Mot s6 tac dung duoc ly khac nhu: Bao vé tim
mach, chong xo vita dong mach, ha huyét ap, ha
lipid mau, chong dai thao duong, khang oxy hda
va chong viém ciing duoc cong bo [10 - 11]. Tac
dung khang viém in vitro duoc thé hién qua kha
nang ttc ché san sinh NO. Nim 2004, két qua
nghién cttu ctia Guo va cs (2024) [12] cho thay,
cao chiét nudc ctia rau ma va hoat chat asiaticoside
c6 tac dung tc ché san sinh NO va do d6 tao diéu
kién cho vét loét da day nhanh lanh. Nghién ctu
khac ctia Azis va cs (2017)[13] cho thay, boi cao
phan doan giau asiaticoside c6 kha nang lam lanh
vét thuong trén tho.

Nhu vay, cé thé thdy, midc du cay rau ma da
duoc biét téi tir rat lau nhung hién nay van co
nhiéu cong trinh vé thanh phan hoéa hoc va tac
dung sinh hoc cta loai cay nay tiép tuc duoc cap
nhat. Ngoai ra, thanh phan héa hoc va hoat tinh
sinh hoc ctia cay rau ma c6 thé phu thuoc vao mua
vu thu hai va dia diém thu hai, diéu kién khi hau va
thé nhuong ciing nhue dung moi va diéu kién trich
ly. Chinh vi vay, dé gép phan cung cip thém
nhitng co sé tién dé cho viéc nhan biét va st dung
c6 hiéu qua cay rau ma dé bao ché thuoc hoic
thuc phdm chitc ning & Viét Nam, nghién cttu anh
hudng cta dung méi trich ly dén thanh phan héa
hoc, ham luong flavonoid, polyphenol, hoat tinh
khang oxy hoéa va kha niang ttc ché san sinh NO
ctia cao chiét rau ma 1a can thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu va héa chat

Mau cay rau ma duoc thu hai tai b ven song
Héng thudc thon Sam Héng, xa Thang Loi, huyén
Van Giang, tinh Hung Yén vao thang 11 nam 2023.
Mau phan trén mat dat ctia cay rau ma duoc thu
hai, rtra sach, sdy trong bong ram & nhiét do dudi
50°C dén khi mau dat do kho co6 thé xay duoc, sau
d6 tién hanh xay thanh bot min va bao quan trong
cac tudi nilong c6 khéa zip va dit & vi tri kho thoang,
nhiét do duoi 35°C, tranh anh nang truc tiép.

2.2. X4c dinh do 4m cta bot duoc lidu rau ma

Do 4m ctia bot rau ma duoc xac dinh dua trén
phuong phéap siy kho dén khéi luong khong déi &
nhiét d6 100 - 105°C [14].

2.3. Quy trinh tach chiét cao tho tir cay rau ma

Nham muc dich tng dung cac cao chiét dé
bao ché trong cac giai doan tiép theo, bot rau ma
nghién nhé duoc trich ly biang cac hé dung méi co
noéng do céon khac nhau: Dung méi con thuc phdm
90° (100%), dung moéi con - nudc theo cac tile 7: 3,
5: 5 va 3: 7. Qua trinh trich ly véi méi loai dung
moi duoc thuc hién lap lai ba lan theo mo ta cia
Cao va cs (2022) [15], cu thé nhu sau: Nhiét do
50°C, thoi gian 45 phut/lan. Dich chiét ctia ba lan
duoc loc bé cin va gom lai, c6 quay dudi dung méi
thu duoc cao chiét kho. Cac cao chiét véi dung
moi con 100%, con - nuwoc theo tile 7: 3,5: 5va 3: 7
c6 ki hiéu tuong tng la: CA-E100, CA-EW73, CA-
EW55, CA-EW37. Hiéu suat thu hoi cao chiét duoc
tinh theo cong thirc (1):

H, % = Khoi luong cao chiét tho/khoi luong
bot rau ma kho ban dau )

2.4. Dinh tinh s c6 mit cta cac hop chét hiru
co c6 trong cac cao chiét

Dinh tinh su c6 mit cta cac hop chat sinh hoc:
phenolic, flavonoid, carotenoid va terpenoid,
courmarin va saponin duogc thuc hién theo phuong
phap ctia Yadav va cs (2011) [16]. T4t ca cac thi
nghiém dinh tinh duoc thuc hién ba 1an, mau doi
chimg 1a cao chiét duoc pha véi dung moi va
khong st dung cac loai thudc thtr.

2.5. Pinh luong flavonoid téng s6 cia cac cao
chiét

Ham luong flavonoid tdng s6 duoc xac dinh
theo phuong phap cia Chang va cs (2002) [17] cé
cai tién. Cac mau cao chiét duoc pha trong ethanol
dat nong d6 1 mg/mL. Quercetin duoc st dung dé
x4y dung duong chuin voi dai nong do 20 - 120
pg/mL. Hén hop phan tng gém 0,5 mL dung dich
quercetin va 1,5 mL ethanol va dé 6n dinh trong 5
phut. Sau @6, hén hop duoc bé sung thém 0,1 mL
AICl, nong do 10% va dé phan tmg trong 5 phut.
Cuéi cung, hon hop duoc bé sung thém 0,1 mL
CH,COOK néng @ 1 M va 2,8 mL nuéc cat, lac
déu, dé 6n dinh thoi gian 45 phut & nhiét do
phong. Mau quercetin & cac néng do khac nhau
duoc tién hanh do quang phd héap thu tai 415 nm.
Thi nghiém duoc lap lai 3 1an. Gia tri OD duoc ghi
nhan va tién hanh vé duong chuin dé st dung xac
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dinh ham luong flavonoid téng s6 trong mau. Cac
cao chiét duoc tién hanh twong tu véi quercetin.
Két qua duoc thé hién bang duong luong
quercetin trén gam cao chiét.

2.6. Pinh luong polyphenol téng s6 ciia cac
cao chiét

Ham luong polyphenol tong s6 duoc xac dinh
theo phuong phap st dung thuéc thir Folin-
Ciocateu va axit gallic duoc dung dé xay dung
duong chuan [18]. Hon hop phan ttng gdm 0,5 mL
dung dich polyphenol chuin & cac néong do pha
loang khac nhau 20 - 120 pg/mL va 0,1 mL thudc
thit Folin - Ciocalteu néng do 0,5 N, lac déu va 4 &
nhiét do phong, thoi gian 1a 15 phut. Sau dé, hon
hop duoc b6 sung thém 2,5 mL dung dich Na,CO,
bao hoa, 0 30 phut & nhiét d6 phong va do mat do
quang & budc song 765 nm. Thi nghiém duoc lap
lai 3 14n. Gia tri OD duoc ghi nhan va tién hanh vé
duong chuin dé st dung xac dinh ham luwong
polyphenol téng trong cac cao chiét. Cac mau cao
chiét duoc pha loang bang ethanol dé dat néng do
1 mg/mL va lap lai twong tw d6i véi chat chuin
gallic axit. Két qua ham luong polyphenol téng s6
duoc thé hién bang duong luong gallic axit trén s6
gam cao chiét.

2.7. Panh gia hoat tinh oxy héa tdng theo
phuong phap phosphomolybradeum

Pha loang bon cao chiét dé dat nong do 10 -
100 pg/mL. Lan luot cho 0,1 mL mdi dung dich
cao chiét pha loang voi nong do twong tng & trén
vao ong eppendorf dung tich 2 mL, b6 sung thém
1 mL dung dich phan tng (0,6 M H,SO,, 28 mM
sodium phorsphate va 4 mM ammolium
molybdate). Ong eppendorff duoc déong ndp chit,
sau do /duqc 1 & nhiét 3o 95°C trong thoi gian 90
phat. Ong mau thi nghiém duoc lam ngudi téi
nhiét d6 phong, sau d6 do noéng do hap thu & buéc
song 765 nm [18]. Ascorbic axit dwoc dung lam
chat chuin. Hoat tinh chéng oxy héa téng duoc
tinh theo cong thic (2):

TAA, % = (Ac-As)/Ac x 100 )]

Trong d6: TAA la kha nang chéng oxy hoéa
téng, %; Ac va As 1a mat d6 quang cta dung dich
control va dung dich mau thit. Dua vao cac gia tri

TAA, % thu duoc tai cac nong ddo mau khac nhau,
xac dinh duoc gia tri EC,,,.

2.8. Panh gia hoat tinh khang oxy héa theo
phuong phap quét géc tie do DPPH

Goc te do DPPH duoc st dung dé xac dinh
hoat tinh ttc ché goc tu do ctia cac mau cao chiét.
Phuong phap danh gia duoc tién hanh nhu sau:
Thém 1,5 mL dung dich DPPH 0,1 mM vao 1,5
mL dung dich cac mau CA-EW100, CA-EW73, CA-
EW55, CA-EW37 lan luot c6 nong do 10, 25, 50,
100 pg/mL trong ethanol 90%. Sau do, i dung
dich trong bong toi trong khoang thoi gian 30
phut, do d6 hap thu quang tai 517 nm. Cac mau c6
hoat tinh manh, ttc ché trén 50% tai nong do 10
png/mL, duoc tiép tuc tién hanh & cac néng do
thap hon 14 1, 2, 5 png/mL. T4t ca thi nghiem déu
duwoc 1dp lai 3 lan. Hoat tinh tc ché goc tu do
DPPH (I%) duoc tinh toan theo cong thiic tuong
tu doi voi cong thie (2). Quercetin duoc st dung
lam chat doi chimg duong tai cac nong do 10, 5, 2,
1 uM trong ethanol 90% [19].

2.9. Panh gi4 hoat tinh ttc ché san sinh NO

Phuong phap danh gia kha nang tc ché NO
tréen mo6 hinh té bao RAW 264.7 duoc cam ting
viém bang lipopolysaccharide (LPS). Buoc 1, tién
hanh danh thicc t€ bao RAW 264.7 tir nito 16ng.
Tiép theo, t€ bao RAW 264.7 duoc nudi trong moi
truong DMEM b6 sung 2 mM L-glutamine, 10 mM
dung dich dém HEPES, 1 mM sodium pyruvate va
10% fetal bovine serum (FBS), dé trong ta 4m CO,
& diéu kién 37°C, 5% CO,. Sau 3 - 5 ngay, tuy theo
tinh trang té bao sau khi danh thic, t€ bao duoc
cay chuyén voi ti 1é 1: 3. Sau do, té bao duoc ciy
chuyén vao trong dia 96 giéng voi mat do 2 x 10°té
bao/giéng, nuoi trong 24 gio trong th Am & diéu
kién 37°C, 5% CO,. Sau d6 ti€én hanh hat boé moi
truong cii va thay bang moi truong méi DMEM
khong c6 FBS dé trong 3 gio. Tiép theo, thay moi
truong cit bing moi truong cé6 chira mau nghién
ctru & cac nong do khac nhau va t trong 2 gio. Moi
truong ctia mot sé giéng khong chira mau nghién
ctru ma chi c6 dung dich pha mau duoc goi 1a doi
chimg am. DP6i ching duong duwoc st dung la
dexamethasone & cac noéng do 100, 20, 4 va 0,8
uM. Tién hanh kich thich san sinh NO bing LPS
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noéng do 1 pg/mL trong 24 gio. Sau do, hut 100 pL
dich néi trong mdi giéng sang dia 96 giéng moi va
b6 sung 100 pL thudc thit Griess reagent va u tiép
hén hop trén & nhiét do phong trong 10 phut. Sau
d6, do OD bang may microplate reader & budc
song 540 nm. Moi truong DMEM khong c6 FBS
duoc st dung lam giéng trang (blank) [20]. Thi
nghiém duoc lap lai 3 lan. Gia tri EC,, duoc tinh
toan bang phan mém may tinh TableCurve 2Dv4.

Xt ly s6 liéu va phan tich thong ké.
Tat ca cac thi nghiém va phép do trong nghién
ctru déu duoc thuc hién 3 1an. S6 liéu duoc xt ly va

phan tich stt dung phan mém Graphpad. S6 liéu
trong nghién ctu nay duoc trinh bay duoi dang gia
tri trung binh phuong sai (SD).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. P6 4m ctia bot dugc lieu va hiéu suit trich
ly

Nghién cttu nay da danh gia do 4m cta bot
duoc liéu va tién hanh tao 4 cao chiét: cao chiét
con 90° (100%), cao chiét con - nuodc theo tile 7: 3,
cao chiét con - nuéc theo ti 1é 5: 5, cao chiét con -
nudc theo tile 3: 7.

Bang 1. Hiéu suat trich ly cac cao chiét tir cay rau ma

Céc cao chiét Con 100% Con -nuoc 7/3 | Con - nuoce 5/5 | Con - nude 3/7
Ki hiéu CA-EW100 CA-EW73 CA-EW55 CA-EW37
Hiéu suat, % 9,23+0,25 7,82+ 0,54 6,54 + 0,45 5,23+0,32

Két qua nghién ctu cho thiy, mau bot duoc
lieu sau khi xtt Iy c6 do 4m 1a 9,8 + 0,2% cho thay
phuong phap xtt Iy mau dé thu bot duoc lieu kho 1a
hop ly; d6 4m 9,8% hoan toan dap tmg theo Duoc
dién Viet Nam (2017) [21] va c6 thé duoc dung dé
tién hanh cac thuc nghiém lién quan téi xac dinh
thanh phan héa hoc va hoat tinh sinh hoc va sau
hon 1a dé bao ché cac loai duoc phdm, thuc phdm
chttc nang va thuc phdm thuéc phuc vu cham séc
stic khée con nguoi.

Bang 1 cho thdy, cac mau cao chiét tho CA-
EW100, CA-EW73, CA-EW55, CA-EW37 dat hiéu
suat tuong tng: 9,23; 7,82; 6,54; 5,23%. Nhu vay, c6
thé thdy, cao chiét chta ti 1é con cang cao thi kha
nang chiét rat cac chat cé chua trong duoc liéu

cang tot. Nuoc 1a dung moi c6 do phan cuc cao
hon so véi con.

Tuy nhién, cén duoc coi 1a dung moi van ning,
c6 thé chiét ca cac hop chat kém phan cuc, phan
cye trung binh va phan cuc cao. Hiéu qua cta viéc
chiét xuat va trich ly cac hop chat phenolic bang
hén hop dung méi con/nuée so véi chi st dung
nuoc cing duwoc ching minh béi Ho Van Ba va cs
(2017) [22]. Tuy nhién, dé dinh huéng viec sir
dung cao chiét trong viéc bao ché duoc phdm can
phai sang loc thanh phan héa hoc, dic biét 1a hoat
tinh sinh hoc, lua chon céc cao chiét khong chi tot
vé hiéu suit, ma c6 hoat tinh va thanh phan hoa
hoc tot nhat.

3.2. Két qua dinh tinh si c6 mat cta cac chat
c6 trong cao chiét rau ma

Bang 2. Két qua dinh tinh sir c6 mit ctia cac hop chét cé trong cao chiét rau ma

Tén nhom chat AC-E100 | ACEW73 | AC-EW55 AC-EW37 | Mau déi ching
Polyphenol +4+ ++ + + -
Flavonoid ++ ++ + + -
Terpenoid + + - - -
Coumarin - + + + -
Saponin + + - - -
Carotenoid + + + + -

Ghi chit: “+”: Co, *": Khong; cdc ki higu: *+”, “++

nhom chét chua trong cao chiét.
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Két qua & bang 2 cho thay anh hudng cua
dung moi stt dung dén sy xuat hién ctia cac nhom
chat c6 chta trong cao chiét. Trong tat ca cao
chiét déu co6 su xuat hién cta nhém chat:
polyphenol, flavonoid, carotenoid. Trong d6, cao
chiét con CA-E100, CA-EW73, su xuat hién cta 2
nhom chat polyphenol va flavonoid cé cuong do
manh nhat. Nhom chat terpenoid, saponin c6 mat
& cac cao chiét: Con 100% va con - nuoc 7: 3, khong
hoidc & cuong do yéu (6 dang vét) khé quan sat
bang dinh tinh & hai cao chiét con lai. Courmarin
khong hoac & cuong do yéu (& dang vét) kho quan
sat bang dinh tinh & cao chiét con, xuat hién & 3
cao chiét con lai. Su c6 mit ctia hau hét cac lop
chat & cac cao chiét bang hén hop con/nudc ciing
lien quan téi kha ning chiét xuit van nang cda
dung méi con so voi nudc.

Polyphenol 1la nhém hop chat hitu co, c6 mat
nhiéu trong thuc vat. Viéc nghién ctru ham luong
va hoat tinh duwoc ly cta polyphenol da tré thanh
mot linh vec méi, duoc quan tim trong dinh dudng
va thuc phdm trong nhimg thap ky gan day [23].
Cac nghién ctu trén dong vit, trén nguoi va dich
té hoc cho thdy, nhiéu hop chat thuéc nhém
polyphenol c6 dic tinh chéng oxy héa va chong
viém, c6 thé c6 tac dung phong ngtra va/hoic diéu

n
=]
»
*
*

1=
S

Ham hrong polyphenol, pg/mL

CA-E100 CA-EW73 CA-EW55 CA-EW37
A

tri bénh tim mach, roi loan thoai héa than kinh,
ung thu va béo phi [24], [25].

Flavonoid 1a mot trong nhittng nhém chat
chuyén hda thit cip cta thuc vat cha yéu cé trong
cac bo phan an duoc cua thyc vat nhu trai cay, rau,
than, ngii coc va vé cay. Chung duoc téng hop
theo con duong phenylpropanoid. Flavonoid cé
dac tinh khang khudn, khang vi rat, chong oxy
hoa, chéng viém, chong dot bién va chong ung
thu. Do c6 nhiéu tng dung tri lieu khac nhau,
nhiéu cong ty duoc phdm da khai thac cac loai
thuc vat khac nhau dé san xuat flavonoid [26].

3.3. Ham luong polyphenol va flavonoid ctia
cao chiét tir cay rau ma

bé xac dinh ham Ilwong polyphenol va
flavonoid, duong chuidn gallic axit va quercetin
duoc xay dung trong dai nong do: 0, 20, 40, 60, 80,
100, 120 pg/mL & budc séng 765 va 415 nm. Két
qua thu duwoc phuong trinh duong chuén gallic axit
va quercetin tuong tng la: y = 0,0102x — 0,037 (R =
0,9978) vay = 0,0131x — 0,054 (R?* = 0,9978). Dua
tréen phuong trinh duong chudn tinh dwoc ham
luong polyphenol va flavonoid ctia cac cao chiét.
Két qua anh hudng ctia dung moi trich ly dén ham
luong polyphenol va flavonoid téng s6 ctia cac cao
chiét CA-E100, CA-EW73, CA-EW55 va CA-EW37
duoc trinh bay & hinh 1.

-

60

404

Ham hrong flavonoid, pg/mL

CA-E100 CA-EW73 CA-EWSS CA-EW37
B

Hinh 1. Him luong polyphenol va flavonoid tdng sé clia cac cao chiét rau ma
A - Polyphenol; B - Flavonoid
Ki hiéu: ** *** thé hién su khdc nhau co y nghia thong ké, Turkey's test, P< 0,05
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Theo d6, doi voi flavonoid, téng ham luong
flavonoid trong céac cao chiét giam dan theo thu tu
CA-E100 > CA-EW73 > CA-EW55 > CA-EW37 véi
gia tri trong tng lan luot 1a 55,51 + 1,59; 49,44 +
0,73; 46,03 + 0,99; 38,58 + 0,64 mg GAE/g. Ham
luong polyphenol téng s6 trong cac cao chiét giam
dan theo thtt tu CA-EW73 > CA-E100 > CA-EW55 >
CA-EW37 véi gia tri tuong tng la 112,29 + 2,59;
87,38 +1,75; 47,64 + 0,65; 29,23 + 0,45 mg QE/g.

Nhu vay, dé tao cao chiét c6 ham lwong
flavonoid cao nhat c6 thé lua chon dung moi
ethanol 100%, dé tao cao chiét c6 ham luong
polyphenol téng s6 cao nhat cé thé lua chon dung
moi ethanol/nudc theo ti 1é 7/3. Hai cao chiét CA-
E100 va CA-EW73 duoc coi nhu 2 cao chiét chia
cac nhom chat polyphenol va ham luong flavonoid
cao, c6 tiém ning trong cac thit nghiém vé hoat
tinh sinh hoc nhu: Hoat tinh khang oxy hoa, hoat
tinh khang viem.

3.4. Hoat tinh khang oxy héa ciia c4c cao chiét
rau ma

Hoat tinh khang oxy hoa theo phuong phap
phosphomolydenum.

Hoat tinh khang oxy hoa ctia 4 cao chiét duoc
thuc hién theo phwong phap phosphomolydenum
[18]. Thi nghiém duoc tién hanh d6i véi cac mau
cao chiét & cac dai néong do khac nhau. Két qua
nghién cttu cho thay, cac mau cao chiét déu thé
hién tinh oxy hoa kha cao (Hinh 2).

Két qua thu duoc cho thdy, cao chiét con -
nuoc (7: 3) (CA-EW73) thé hién hoat tinh choéng
oxy hoa téng t6t nhat, sau d6 dén cao chiét con
100% (CA - E100), cao chiét cén - nudc (5: 5) (CA -
EWS55) va cao chiét con - nuéc (3: 7) (CA-EW37)
voi gia tri EC,, ctia cac cao chiét ké trén co gia tri
lan luot 1a: 63,98; 78,51; 131,28 va 196,23, thap hon
do6i chimg duong 1a ascorbic axit.

o
S
T

@ Ascorbic acid A)

& AC-EW37
- AC-EWSS5
¥ AC-EW73
-4 AC-E100

%
S
1

-3
2

=
>

Kha ning chong oxy hoa tong, %
[
[=]

50 100
Néng d6, pg/mL

o

o

807 & AC-EW37 B)
# AC-EWSS
* AC-EWT3
+ AC-E100

Khi niing quét gbc tw do DPPH, %

' N(‘”)ng dj’_in, pg/mL "
Hinh 2. Hoat tinh khang oxy héa ciia cac cao chiét
rau ma

A - Hoat tinh chong oxy hoa tong (TAA), % B -
Kha nang quét goc tir do DPPH, %.

Hoat tinh khang oxy hoa theo phuong phap
quét goc tu do DPPH

Vé nguyén tac, cac chat khang oxy héa sé
trung hoa goc DPPH bing cach cho hydrogen,
lam gidm d6 hép thu tai buéc séng cuc dai va mau
ctia dung dich phan ttng nhat dan, chuyén tir mau
tim sang mau vang nhat. Gia tri mat d6 quang OD
cang thap ching t6 kha ning trung hoa géc tu do
DPPH cang cao. Qua trinh thuc nghiém thu duoc
phuong trinh héi quy biéu dién su phu thuoc ctia
OD vao nong d6 cia cao chiét. Tir do tinh duoc
kha nang tic ché 50% cao chiét va tinh duoc gia tri
EC,, (Bang 3).

Bang 3. Gi4 tri ECy, d8i véi cac hoat tinh da thir nghiém trén cac cao chiét rau ma

ECs
Cac cao chiét , R . e . o
Hoat tinh chong oxy Kha nang quét goc tu Kha nang tic ché san
héa téng do DPPH sinh NO
AC-EW37 105,14 + 2,79>«de 196,23 + 4,23>cde
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AC-EW55 79,95 + 2,35%de 131,28 + 2,15%d® 147,07 + 2,35
AC-EW73 67,03 + 1,54 63,98 + 1,234 58,72 + 1,054
AC-E100 71,30 + 1,79 78,50 + 1,87 63,92 + 2,23
Ascorbic axit 5,22 + (0,223cd 21,53 + 0,784
Dexamethasone 16,07 + 0,68

Ghi chu:*"% <! Khdc biét cé y nghia thong ké khi so sanh voi cic mau AC-EW37, AC-EW55, AC-
EW73, AC-E100, ascorbic axit, dexamethasone (Turkey’s test, P< 0,05).

Két qua nghién cttu cho thay, sau khi cho cao
chiét vao tac dung véi dung dich phan tng thi mau
tim cta DPPH dan bién mat va chuyén sang mau
vang. O tit ca cac cao chiét déu thé hién cuong do
kha manh. Ca 4 cao chiét déu cé hoat tinh quét
goc tu do DPPH manh, giam dan theo thit tu: AC-
EW73 > AC-E100 > AC-EW55 > AC-EW37 véi gia
tri EC;, twong tmg la: 67,03; 71,29; 79,95; 105,14
pg/mL. Nhu vay, c6 thé thdy moéi lién quan tuong
doi gitta ham lwong cac nhom chat: Polyphenol va
flavonoid trong cac cao chiét va hoat tinh quét goc
te do DPPH ctia chung. Theo két qua phan tich &
trén, cao chiét AC-EW73 c6 ham luong polyphenol
cao nhat, ham luong flavonoid chita nhiéu trong
cao chiét CA - E100. Tuy gia tri EC,, con cao hon
rat nhiéu so véi ascorbic axit, nhung d6i véi cac

1007

cao chiét tho, gia tri ECs, < 100 ng/mL dwoc coi la
¢6 hoat tinh.

3.5. Kha niing tic ché san sinh NO cua cao
chiét rau mé

NO la mot phan tk tin hiéu c6 vai tro quan
trong d6i vdi co ché bénh sinh ctia phan tng viém
va c6 lien quan voi bénh ung thu, NO duoc chuyén
ho4 va phéng thich vao cac té bao noéi mo thong
qua sy Xuc tdc cla cac enzyme nitric oxide
synthetase khi chuyén déi arginine thanh
citrulline va san sinh ra NO thong qua qua trinh
viem [27]. Do @6, c6 thé so bo danh gia kha niang
khang viém ctia mau can nghién cttu bang viéc
danh gia hoat tinh ttc ché san sinh NO trén té bao
RAW 264.7. Két qua duoc trinh bay & hinh 3.

@ Dexamethasone

X & AC-EW37
S w0 4 AC-EW55

Z ¥ AC-EW73

= 4 AC-E100

£

w1 604
%)

=

o

&

= 401

o0

=

=

=

E 204

0 T T 1
0 50 100 150
Nong d9, pg/mL

Hinh 3. Kha niing ttc ché san sinh NO ctia cic cao chiét tir cay rau ma

Dua trén phuong trinh hoi quy tuyén tinh moi
quan hé gitta nong d6 cao chiét va kha nang tc

ché san sinh NO xac dinh duoc néng do tc ché
50% su san sinh NO (gia tri EC,;). Theo @0, gia tri
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EC,, cia cac cao chiét AC-E100, AC-EW73, AC-
EW55 lan luot 1a: 63,92; 58,71; 147,07 pg/mL. Kha
nang trc ché san sinh NO ctia cac cao chiét c6 thé
duoc giai thich béi su c6 mit ctia mot s6 16p chat
riéng ré nhu phenylpropanoid [28], hay tac dong
hiép déng ctia cac nhém chat khac nhau chia
trong cao chiét. Theo mot s6 quan diém, kha
nang chong oxy hoéa la dic tinh phd bién nhat lién
quan dén viéc ttc ché su gidi phong NO [29, 30].

Cao chiét ACCEW37 khong thé hién hoat tinh.
Chat d6i chimg duong dexamethasone hoat dong
6n dinh trong thi nghiém, thé hién hoat tinh tc
ché san sinh NO & cac néng do 0,8; 4; 20 pg/mL
lan luot la: 21,68; 30,23; 56,69%. Gia tri EC;, cta
dexamethasone 1a 16,07 pg/mL.

Nhu vay, véi tiém nang khang oxy hoéa va tc
ché san sinh NO cho thdy, rau m4 hoan toan cé
thé duoc st dung @€ bao ché thanh cac dang thuc
phim khac nhau nham phuc vu chim séc stc
khée con nguoi.

4. KET LUAN

Két qua nghién ctru cho thdy, trong bon loai
hé dung méi st dung thi chiét bang dung méi
ethanol: Nudc theo tilé 7: 3 hodc dung méi ethanol
100% 1a phu hop dé st dung trich ly bot rau ma
trong dinh huéng phat trién cac san phdm khang
oxy hoa va khang viém tir cay rau ma. Két qua
nghién ctu ciing khang dinh phan nao tac dung
clia cay rau ma duoc mo ta trong y hoc cé truyén.
Cén thuc phdm va nuéc 1a hai loai dung méi an
toan, duoc phép st dung trong ché bién thuc
phdm. Viéc stt dung hai loai dung moéi nay dé tao
cac cao chiét, sau d6 stt dung céc loai cao chiét
nay dé bao ché cac san phidm nhu tra com hoa
tan, vién nén va cac ché pham tién dung khac co6
mot s6 tac dung nhu giai nhiét, mat gan hoan
toan hop ly. Nghién cttu sau hon vé thanh phan
héa hoc va cau tric cac chat chia trong cao chiét,
cting nhu bao ché cac san phdm tir cac cao chiét sé
duoc thuc hién & nhitng nghién ctru tiép theo.
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INFLUENCE OF SOLVENT ON FLAVONOID, POLYPHENOL CONTENT, ANTIOXIDANT
CAPACITY AND NITRIC OXIDE INHIBITION OF Centella asiatica EXTRACTS

Cao Thi Hue!, Ha Thi Dung? , Nguyen Thi Lan Huong®"
! Thuyloi University
? Hanoi University of Industry

Summary
This study investigated the influence of solvents on the total polyphenol and flavonoid content;
antioxidant and anti-inflammatory activity (NO inhibition) of Centella asiatica extracts. Food-
grade ethanol 90° (ethanol) and ethanol/water mixtures at ratios of 7: 3, 5: 5, and 3: 7 were used
as the extracting solvents, yielding the corresponding extracts CA-E100, CA-EW73, CA-EW55 and
CA-EW37, respectively. The results showed that the CA-EW73 extract had the highest total
polyphenol content of 112.29 mg QE/g, while the CA-E100 extract had the highest total flavonoid
content of 55.51 mg GAE/g. The CA-EW73 extract also exhibited the best antioxidant activity as
determined by the phosphomolybdenum and DPPH methods and the best ability to inhibit nitric
oxide production with EC;, values of the assays were 67.03, 63.98 and 50.29 ng/mlL, respectively.
These results facilitate selecting suitable solvent in developing natural antioxidant and natural
NO inhibitory products derived from Centella asiatica.

Keywords: Centella asiatica, extraction solvent, antioxidant, inhibit NO production.
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