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Abstract: Oxidative stress, resulting from an imbalance between the production and elimination of
free radicals, contributes to the pathogenesis of numerous chronic diseases. This study aimed to
optimize the mixing ratio of a quercetin — rich Flos Styphnolobii japonici immaturus phytosome,
standardized ginger extract, standardized Herba Centellae asiaticae extract, and standardized
Polyscias fruticosa extract to develop a herbal formulation with strong antioxidant activity. A total
of 15 formulations were constructed and evaluated using D-optimal mixture design implemented in
Design-Expert software. The quadratic model was the best fit for predicting in vitro DPPH free
radical scavenging activity, whereas the linear model was most appropriate for total antioxidant
capacity (TAC). The optimized formulation consisted of 50% quercetin — rich Flos Styphnolobii
Japonici immaturus phytosome, 17.66% standardized ginger extract, 22.34% standardized Herba
Centellae asiaticae extract, and 10% standardized Polyscias fruticosa extract. Experimental
validation showed strong antioxidant activity, with an ICso value of 6.38 pg/ml in the DPPH assay
and a TAC of 41.05 umol AAE/g.

Keywords: Antioxidant activity; herbal formulation; D-optimal mixture design, DPPH; total
antioxidant capacity.
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Ti wu hoa cong thirc chéng oxy hod méi chira phytosome

cao ho¢ giau quercetin va cao chuan hoa gung, rau ma,
dinh lang bang phuong phép thiét ké hon hgp D-optimal
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Tém tit: Stress oxy hoa do mat can bang giira qua trinh san sinh va loai bo gbc ty do duge xem 1a
mot trong nhing co ché trung tim trong bénh sinh ctia nhidu bénh man tinh. Nghién ciru nay dwoc
thuc hién nham t&i wu hoa ty 18 phdi tron giita phytosome cao hde giau quercetin, cao chuan hoa
gimg, cao chuan hoa rau ma va cao chuén héa dinh ling dé tao ra mot hdn hop c6 hoat tinh chdng
oxy hoa manh. Tong cong 15 cong thirc dugc xay dung va danh gia bang phan mém Design-Expert.
Két qua phén tich cho thiy mo hinh bac hai 1 mé hinh pht hop nhat ¢é mé ta kha nang don goc tu
do DPPH in vitro, trong khi mé hinh tuyén tinh 14 mé hinh phu hop nhat dé moé ta tong kha ning
chéng oxy hoa (TAC) ciia hdn hgp. Cong thirc tdi uu duogce xac dinh gom 50% phytosome cao hoe
giau quercetin, 17,66% cao chuén hoa gung, 22,34% cao chuén hoa rau ma, va 10% cao chuén hoa
dinh lang. Két qua danh gi4 thuc nghiém cho thiy cong thirc thé hién hoat tinh chéng oxy héa manh,
v6i gid tri ICso trong thir nghiém DPPH dat 6,38 pg/ml va tdng kha nang chéng oxy héa (TAC) dat
41,05 umol AAE/g.

Tir khéa: Chbng oxy hoa, cong thire dugce lidu, D-optimal; DPPH; tong tic dung chdng oxy ho4.

1. Mé dau

Stress oxy hoa, phat sinh do su tich luy qua
mirc cac gbc ty do chira oxy va nito (reactive
oxygen species - ROS, reactive nitrogen species
- RNS) duogc xem 1a yéu t6 then chét trong co
ché bénh sinh cua nhiéu bénh man tinh, dac biét
14 bénh tim mach, chuyén ho4 va thoai hoa than
kinh [1, 2]. Trong diéu kién sinh 1y, co thé luon
duy tri trang thai cAn bang giita qua trinh hinh
thanh ROS/RNS va hé théng chdng oxy hoé ndi
sinh. Khi su can bang nay bj pha v&, cac gc tu
do gia ting s& gdy tén thuong cac phan tir sinh
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hoc nhu lipid, protein va ADN, din dén réi loan
chl'Ic nang va chét té bao, tir 46 thic ddy qua trinh
tién tién ctia nhiéu bénh 1y nghiém trong [3]. Cac
chat chdng oxy hoa c6 kha ning trung hoa gbc tur
do déng vai trd quan trong trong bao vé co thé
trudc stress oxy hoa. Pac biét, cac chét chéng
oxy hoa ty nhién tr duoc li€u ngay cang dugc
quan tdm do tinh an toan va kha nang tac dong
da dich [4]. Tuy nhién, hiéu qua chdng oxy hoa
ctia cac ché pham co nguon goc tr dugce li€u phu
thudc 16n vao thanh phan, ty 1& két hop ciing nhur
su tuong tac giita cac hop chit c6 hoat tinh, trong
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khi nhiéu cong thurc phéi hop dugc li¢u hién nay
chua duge t6i vu mot cach hé théng.

Thiét ké hdn hop D-optimal (D-optimal
mixture design) 1a phuong phap thiét ké thi
nghiém hién dai, cho phép tdi uu hoa cong thirc
da thanh phan thong qua tinh toan ti uu vé thong
tin [5]. Nguyén tic cua thiét k& D-optimal 14 Iya
chon tap hop céac thi nghiém sao cho d§ chinh
xé4c du doan ctia mo hinh dugc tdi da hoa, bang
cach t6i da dinh thirc ma tran thong tm Uu diém
nbi bat cua thiét ké D-optimal 1a sd lugng thi
nghiém it hon so vé6i cac thiét ké c6 dién, giup
giam chi phi va thoi gian ma van dam bao do tin
cdy [6, 7]. Xuat phat tir nhitng co sé trén, nghién
ctru nay duoc tién hanh nham Gng dung thiét ké
hdn hop D-optimal dé t6i uu hoa cong thirc ché
pham chdng oxy héa méi chira phytosome cao
hoe giau quercetin cung cao chuin hoa gimg, rau
ma va dinh 1ang Két qua nghién ctru s€ xac dinh
duge ty 1& phdi tron toi wu cua cac thanh phan
nham dat hoat tinh chong oxy hoa cao nhét.

2. P6i twong va phwong phap nghién ciru
2.1. Poi twong nghién ciru

Dbi twong nghién ctru 1a phytosome cao hoé
giau quercetin (ham luong quercetin 26,05 +
0,34%, ham lugng quercetin trong cao hoé¢ dat
92,22 +1,21%) tir nu hoa hoé (Flos Styphnolobii
Jjaponici immaturus); cao chuan hoa gimg tir than
& gimg (Rhizoma Zingiberis) (ham luong 6-
gingerol 8,23 £ 0,19%); cao chuén hod rau ma tir
rau ma ( Herba Centellae asiaticae) (ham lugng
téng madecassosid va asiaticosid dat 56,54 +
1,47%) va cao chuén hoa dinh ling tir 14 dinh
lang (Polyscias fruticose (L.) Hams) (ham luong
acid oleanolic 1,66 + 0,06%) dugc phéi tron theo
cac ty I¢ khac nhau.

Chudn bi mdu thir: trong thir nghiém tac
dung don géc tr do DPPH va téng tac dung
chbng oxy hod, mau thtr 12 hdn hop cao chuin
hoa duogc hoa tan trong DMSO dé tao dung dich
gbc nong d6 50 mg/ml. Tur dung dich gbc pha
lodng thanh cac ndng d6 thap hon bang MeOH.

2.2. Hod chat, thiét bi nghién curu

i) Ho4 chét nghién ciru

DPPH (1,1-Diphenyl-2-picrylhydrazyl)
(Sigma Aldrich, My); quercetin (PHR 1488,
Sigma Aldrich, My); ammonium molybdate
tetrahydrate (Sigma, Singapore); acid ascorbic
(Wako, Nhat Ban); methanol (Meck, Puc);

ii) Thiét bi nghién ctru

Can phan tich AY 220 (Shimadzu AY 220,
Nhat); hé thong ELISA bao gom may doc khay
vi tinh thé (Biotek, M¥).

2.2. Phuong phadp nghién cuu

2.2.1. Phurong phdp thiét ké hon hop D-optimal

Trong thiét ké D-optimal, cic thanh phan
rang budc theo cong thirc tong quat sau:

>Xj=100% valj<Xj<Uj

Trong d6: Xj 1 thanh phan doc 1ap; Lj: gioi
han du6i; Uj: gi6i han trén.

Bon bién khao sat trong nghién ctru va gidi
han ty 1€ dugc xac dinh dya vao nghién ctru thuc
nghiém udc tinh nhu sau: Phytosome cao hoe
(A): 20-50%; cao chuan hoa gimg (B): 10- 40%;
cao chuan hoa rau ma (C): 15-40%; cao chuan
hoa dinh ling (D): 10-25%. Ma tran thiét ké gdm
15 cong thuc phéi tron duogc tao ra béng phé‘m
mém Design Expert phién ban 9.0.3.1 (Stat-Ease
Inc., Minneapolis, My).

2.2.2. Pénh gid kha ndng don goc tw do DPPH

Nguyén tdic: DPPH (I,1- Diphenyl-2-
picrylhydrazyl) 1a mot gbe tu do bén, dung dich
c6 mau tim, budc séng cuc dai hap thu & budc
song 517 nm. Céc chat c6 kha ning chéng oxy
hoéa khi cho vao dung dich DPPH cho san phdm
khu 1,1- Diphenyl-2-picrylhydrazin c¢6 mau
vang, hap thu anh sang & budc séng 517 nm [8].

Cdch tién hanh: Thi nghiém duogc tién hanh
theo nghién ctru ctia Kumar [8]. Hon hop phan
tmg gom: 20 ul dung dich mau thi/ chat ddi
chimg/MeOH va 180 ul dung dich DPPH 0,1
mM. Tron déu hdn hop rdi i 30 phit trong bong
t6i & nhiét d6 phong. Quercetin dugc st dung 1a
d6i chimg duong, thi nghiém duoc lap lai 3 1an.
Dung dich sau khi phan tng dem do d6 hap thu
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& bude song 517 nm. Phan trim don gdc tu do
DPPH (I%) dugc tinh theo cong thuc:
ODtr -ODth
1% = ~opr x 100%

Trong d6: 1 (%): phan tram don gbc tu do
DPPH; ODy: d6 hip thu anh sang ctia dung dich
mau tring; ODy: d6 hap thu anh sang cia dung
dich mau thir/mau d6i ching.

ICso 12 ndng d¢ ciia mau thir/mau d6i ching
¢6 kha nang don 50% géc tu do DPPH, duoc xac
dinh bang phan mém GraphPad Prim 9.0.

2.2.3. Banh gid tong kha ning chong oxy héa

Nguyén tdc: Tong kha nang chdng oxy hoa
(TAC) duogc xac dinh theo phuong phap
phosphomolybden [9] dua trén kha ndng khir Mo
(VI) thanh Mo (V) cuia cac chit chéng oxy hoa
va hinh thanh phtrc hop mau xanh c¢6 d6 hap thu
cuc dai ¢ budc song 695 nm.

Cdch tién hanh: Hon hop phan g gdm: 200
ul dung dich thudc thir (0,6 M H.SO0s, 28 mM
NaH2P04 va 4 mM (NH4)6MO7024 4H20) va 20
ul mau thir/chat ddi chimg ¢ ndng d6 xac dinh,
day kin 1 ¢ 95°C trong 90 phut, sau d6 [am ngudi
0 nhiét do phong. Dung dich sau phan trng dem
do do hép thu tai budc séng 695 nm. Dung dich
acid ascorbic (25-200 pg/ml) duge ding dé dung

duong chuan. Ham luong chit chdng oxy hod
dugc quy tuong duong lugng acid ascorbic trén
moi gam (umol AAE/g).

2.3. Phuwong phdp xir Iy 56 liéu

S6 liéu thu thap duoc xur 1y bang phuong
phap thong ké y sinh hoc, sir dung phan mém
SPSS 22.0 va Excel 2023. Két qua dugc biéu
dién duéi dang M + SE (M: gia trj trung binh,
SE: sai s6 chuan) hodc M = khoang tin ciy 95%.
Nbng d9 co tac dung e ché 50% (ICso) dugc tinh
bang phuong phap hdi quy phi tuyén tinh trén
phan mém GraphPad Prim 9.0.

3. Két qua va ban luin
3.1. Két qua thiét ké céng thirc

Két qua tién hanh thuc nghiém theo ma trin
thiét ké D-optimal ciia 15 cong thirc phdi tron
(Bang 1) duoc sir dung dé xay dung mé hinh hdi
quy cho hai bién phan hoi. Két qua phan tich
phuong sai (ANOVA) cta cac bién phan hdi
dugc trinh bay ¢ Bang 2.

Bang 1. Thiét ké ty 1é ph01 tron cac thanh phan phytosome cao hoé glau quercetin, cao chuén ho4 ging,
cao chuan hoé rau ma, cao chuan hoé dinh ling va két qua thyc nghiém

Cong thitc Két qua thuc nghiém
phéi tron A (%) B (%) C (%) D (%) DPPH in vitro ICso TAC
) (pg/ml) (umol AAE/g)

F1 29 19 35 17 8,03 £ 0,09 38,30 £ 1,68
F2 34 39 17 10 6,68 + 0,15 41,90 £ 1,80
F3 20 15 40 25 10,81 £ 0,32 35,25 +£2,02
F4 50 18 22 10 5,69+0,11 43,83 £2,93
F5 41 26 15 18 5,98+ 0,17 41,95+£3,79
F6 20 35 28 17 9,58 + 0,27 37,65+ 1,11
F7 41 10 24 25 6,35+ 0,26 40,01 £ 1,64
F8 29 30 16 25 7,71 £ 0,34 39,21 £ 2,79
F9 32 31 26 12 7,13+0,41 40,82 £2,87
F10 31 20 24 25 7,65 + 0,22 38,53 £3,96
F11 24 26 40 10 8,87 £0,35 36,12 £ 1,29
F12 20 40 15 25 9,41 +£0,35 37,75 £2,76
F13 39 10 35 17 6,64+043 40,66 £ 1,01
F14 50 10 15 25 5,36 £0,27 42,25 +£1,09
F15 39 21 30 10 6,30 £ 0,17 41,35£3,55
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Két qua Bang 2 cho thay, mé hinh héi quy
béc hai (quadratic) dé mé ta mbi lién hé giira cac
cong thirc phéi tron va hoat tinh don géc tr do
DPPH c6 y nghia thong ké cao (F = 564,7; p <
0,001), va mtrc d6 phu hop, kha nang du doan tot
(R2=0,9972 va R? dy doan = 0,9843). Cac thanh
phan hdn hop tuyén tinh (A, B, C, D) thé hién
anh huong dang ké nhat dén kha niang don gbc
tu do DPPH, voi gia tri F dat 1624,91. Ngoai ra,
cac tuong tac gitta A—B, A—C, A-D, B-C cho
thdy anh huong dang ké dén bién phan hoi
(p <0,05; F 16n). Trong khi d6 cac tuong tac B-
D va C-D khong anh hudng dang ké dén bién
phan hdi (p > 0,05).

D6i voi bién phan hdi TAC, mé hinh tuyén
tinh (linear) &é mé ta mdi quan hé giita cac cong
thirc phdi tron va téng tac dung chong oxy hoa
¢6 y nghia thong ké, muc do do phu hop cao va
dang tin cay (R?* = 0,9420 va R? du doan =
0,9074). Anh huong ctia cac thanh phan A, B, C
va D t6i chi tiéu tong tac dung chdng oxy hod
TAC dugc tuan theo mo hinh héi quy tuyén tinh
voi gia tri p < 0,0001. Ngoai ra, m6 hinh nay
cling phan anh khong c6 sy tuong tac gilra cac
thanh phan anh hudng t6i tong tac dung chéng
oxy hoa TAC.

Bang 2. Két qua bang ANOVA cho cac bién phan hdi

Ngubn bién thién Téng binh phuong tﬁ%"o B:ﬁlgﬁgﬁg GiatiF | Giatrip
Bién phan hdi tac dung don gdc tu do DPPH
M5 hinh 37,37 9 4,15 564,74 <0,0001
Hon hop tuyén tinh 35,84 3 11,95 162491 <0,0001
Twong tc giita A va B 0,4267 1 0,4267 58,04 0,0006
Twong tc giita A va C 0,7807 1 0,7807 106,19 0,0001
Twong tac giita A va D 0,1304 1 0,1304 17,74 0,0084
Twong tc giira B va C 0,0696 1 0,0696 9,47 0,0276
Twong tac giira B va D 0,0100 1 0,0100 1,36 0,2961
Twong tc giira C va D 0,0000 1 0,0000 0,0017 0,9690
Phan du 0,0368 5 0,0074
Tdng bién thién da hiéu chinh 37,40 14

Phuong trinh duy doéan

5,13xA+933xB+11,33xC+11,24xD-5,33x AB—-8,55x AC -
8,28 x AD—-3,01 x BC-2,36 x BD—0,0875x CD

R2=0,9972; R? du doan = 0,9843

Bién phan hdi tong tac dung chong oxy hoa (TAC)

Mo hinh 78,88 3 26,29 76,72 <0,0001
Hdn hop tuyén tinh 78,88 3 26,29 76,72 <0,0001
Phan du 3,77 11 0,3427
Tdng bién thién da hiéu chinh 82,65 14
Phuong trinh du doan 47,12 x A+39,65xB+34,76 x C+33,99xD
j R2=0,9420; R? du don = 0,9074
Bang 3. Két qua t6i wu hoa cong thire phdi tron cac thanh phén trong cong thirc
2 Cao chuan Cao chuan 1Cso TAC Chi s6 mirc
Phytosome Cao chuan . . R e
STT cao hot (%) | hod gimg (%) hod rau ma ho4 dinh lang (dw (du do toi uu
(%) (%) doén) doan) tong thé
1 50 17,66 22,34 10 5,24 43,83 0,995
2 50 18,65 15 16,35 5,28 43,83 0,992
3 50 10 30 10 5,30 43,00 0,941
4 50 10 15 25 5,33 42,74 0,923
5 42,50 32,50 15 10 5,90 43,82 0,910




82

-
o
-

9

c - o
g

& %

2

N -

2 ¢
c {

8 o
&, =]

[-% a

o a

@ -

£ " ]

- N [=]

>

2

= w

2 s

- N

~g

-]

x

o

o

x

Gia trj phan dw dwoc chuin hoa

(c)

A: Phytosome cao hoé (%)
50

45
C: Cao chuan hoa rau ma (%)

40 20

B: Cao chudn hoa gimng (%)

Gia tri IC5o (pg/mL)

A(50) ~

—
(=
~

~ GiatriICs, dw doan (ug/ml)

D. K. Thu et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 42, No. 1 (2026) 77-86

" B (40)

Hinh 1. D4 thi chdn doan va dd thi phan hdi cho tac dung don géc tw do DPPH in vitro
theo cac thanh phan phdi tron.

Ghi cha: (a) biéu do xéac sudt chuan cua phﬁn du: (b) biéu d6 so sanh gitra gia tri thyc nghiém va gia tri dy doan;
(c) biéu @6 dong mirc; (d) biéu d6 bé mat 3 chiéu thé hién anh hudng cua cac thanh phan phdi tron dén dap ung
DPPH; A: phytosome cao hoé gidu quercetin; B: cao chuan hoa gimg; C: cao chuan hoa rau ma; D: cao chuin
hoa dinh lang (c6 dinh mirc gia dinh 25%)).

Két qua kiém dinh mé hinh véi bién phan hoi
1a tic dung don gbc tu do DPPH in vitro duoc
trinh bay ¢ Hinh 1.

Biéu d0 xéac suat chuan phan du (Hinh 1a)
cho thiy cac diém dir liéu phan bd ddng déu
quanh dudng chéo, khong co diém ngoai lai o
rét didu d6 cho thdy phan du tuan theo phan phdi
chuén va mé hinh dap tmg tot cic gia dinh thong
ké. Phan tich biéu dd so sanh giita gia trj thuc
nghiém va gia tri du doan (Hinh 1b) cho thay cac

diém phan bd gan sat trén dudng chéo, phan anh
muirc d6 twong ddng cao gitra gia tri du doan cua
mo hinh va dit liéu thuc nghiém, qua d6 khang
dinh kha ning du bao chinh xac ciia mé hinh dbi
voi tac dung don géc tr do DPPH.

Phan tich biéu d6 dong muirc (Hinh 1c) va
biéu dd bé mit ba chiéu (Hinh 1d) cho thay anh
huéng 15 rét cua ty 16 timg thanh phan trong hdn
hop dén tac dung don gbc tw do DPPH, thé hién
théng qua gia tri ICso. Cu thé, khi tang ty 1¢
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phytosome cao hoe giau quercetin 1én khoang 45
- 50%, gié tri ICso giam dang ké, dat muc thap
nhit khoang 5,36 pg/ml. Nguoc lai, khi ting ty
1¢ cao chuin hoa gimg hodc cao chudn ho4 rau
ma lén khoang 40-45% lam tdng giad tri I1Cso
(khoang 10,81 pg/ml), trong d6 cao chuan hod
gimg thé hién xu hudéng 1am ting ICso rd rét hon.
Két qua cua nghién ctru nay phu hop véi xu
hudéng dugc bao cao trong cac tai li€u trude do.

&3

Theo cac nghién ctru quercetin cho hi¢u qua ICso
DPPH dao dong quanh muc 2,9 — 4,0 pg/ml [10,
11]. Trong khi d6, giing va rau ma cho hiéu qua
ICso 1an luot 1a khoang 12,9 pg/ml va 44,4 ug/ml
[12, 13]. Nhu véy, phytosome cao hoe gidu
quercetin 1a thanh phan quyét dinh chinh dén
hiéu qua chéng oxy hoéa va nén dugc wu tién
trong cong thirc dé dat hiéu qua tdi wu.

(a)

2

] ]
bl

¥ 8 8 E]

RN T Freve

Xéc xuét tich lu§ theo phan bé chuin (%)

a0 400 400 200

Gia tri phan dw dworc chuén hoa

A: Phyosome cao hoé (%)

(c)

40
B: Cao chudn hoa gimg (%)
TAC (umol AAE/g)

20

45
C: Cao chuan hoa rau ma (%)

_
X

Gia trj TAC dw doan (umol AAE/g)

(d)

TAC (umol AAE/g)

w2

4000 _|

w

Gia tri TAC thue nghiém (umol AAE/g)

C (45)

B (40)

Hinh 2. P thi chan doan va do thi phan hoi theo tong tac dung chéng oxy hoa TAC
theo cac thanh phan phdi tron.
Ghi chu: (a) biéu dd xéac suit chuén cua ph'Sn du: (b) biéu dd so sanh giira gia tri thuc nghiém va gia tri du doan;
(c) biéu dd dong mirc; (d) biéu dd bé mit 3 chiéu thé hién anh hudng cua cac thanh phan phdi tron dén dap img
TAC; A: phytosome cao ho¢; B: cao chuin hoa gimg; C: cao chuan hoa rau mé; D: cao chuén hoé dinh ling (c6
dinh muc gia dinh 25%).
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Két qua kiém dinh gia dinh mé hinh vai bién
phan hoi tong tic dung chdng oxy hoa (TAC)
dugc trinh bay ¢ Hinh 2.

Biéu d6 chuan hoa phan du (Hinh 2a) va biéu
dd so sanh gitra gia tri thyc nghiém va gia tri du
doan (Hinh 2b) cho théy md hinh hoéi quy tuyén
tinh phu hop, phén phdi phan du hop 1y, khong
¢6 sai sO hé thong 16 rét. Nhimng két qua nay cho
thay md hinh dap ung céc gia dinh cua héi quy
tuyén tinh, qua d6 khang dinh kha ning du bao
chinh x4c cua mo hinh ddi véi tong tac dung
chéng oxy hoa.

Phan tich biéu d6 dong muc (Hinh 2¢) va
biéu d6 bé mit ba chiéu (Hinh 2d) cho thiy khi
ty 1€ phytosome cao hoe giau quercetin (A) tang,
TAC ciing ting, dat téi da khoang 42 pmol
AAE/g tai A = 50%. Nguoc lai, cao chuén hoa
rau ma (C) lam giam TAC khi ty 18 ting, thip
nhat khoang 35,25 umol AAE/g khi C chiém wu
thé. Cao chuin hoa gimg (B) c6 anh hudng trung
gian, hd trg ting TAC khi két hop véi A & mic
cao. Piéu nay goly rang phytosome cao hoe giau
quercetin la yéu t6 quyét dinh chinh t6i téng tac
dung chdng oxy hoa cua hdn hop khao sat, qua
d6 cung cap co so khoa hoc cho viéc uu tién
thanh phan nay trong cong thirc.

3.2. Két qua t6i wu hod cong thirc

Viéc xac dinh ty 1& phdi tron téi wu thuc hién
dwa trén kha ning don gbc tw do DPPH in vitro
vai gid tri ICso duge dat muc tiéu thip nhét, va
tong tac dung chong oxy hoa TAC dugc thiét lap
cho gié tri cao nhat. Két qua tdi uu hoa céc ty 18
duoc trinh bay ¢ Bang 3.

Trong s6 5 cong thirc phan mém chi ra, cong
thie 1 chira 50% phytosome cao hoe giau
quercetin, 17,66% cao chuin hoé gimg, 22,34%
cao chudn hoé rau ma va 10% cao chuan hoa
dinh lang cho chi sd t6i uu téng thé cao nhat
(0,995). Théng qua mé hinh, tac dung chdng oxy
héa du doén cao nhét voi ICsoe dat 5,24 ug/ml va
TAC dat 43,83 umol AAE/g.

3.3. Két qua danh gid tac dung chong oxy hod
thyc nghiém cua cong thiec toi wu

Két qua tac dung don gbc tw do DPPH in
vitro ciia cong thire t6i wu dugc trinh bay & bang

4. Két qua cho thay, chimg duong quercetin thé
hién kha nang don géc tu do DPPH in vitro phu
thudc vao néng do, gia tri ICso 12 2,97 pg/ml véi
khoang tin cdy 95% cua ICso 12 2,65 - 3,33
pg/ml. Cong thuc tdi wu thé hién kha ning don
géc tw do DPPH in vitro manh, phy thudc vao
nong d9, gia tri ICsp 12 6,38 pg/ml voi khoang tin
cay 95% cua ICso 12 5,96 - 6,87 pg/ml.

Téng tac dung chong oxy hod cua cong thirc
tdi wu duoc xéac dinh dua vao duong chuén acid
ascorbic voi phuong trinh hdi quy tuyén tinh y =
0,0035x + 0,0461 (R? = 0,9997). Két qua trinh
bay ¢ Bang 5 cho thay cong thirc tdi uu co tong
tac dung chéng oxy hoa TAC la 41,05 + 0,95
umol AAE/g. Biéu dang chi ¥ 13 két qua thuc
nghiém sat véi gia tri dy doan tir mé hinh téi uu
D-optimal, qua d6 khing dinh tinh chinh xac va
kha nang dy béo tot ctia mé hinh.

Nhu vay, hoat tinh chéng oxy hoa cuia cong
thirc phéi tron dugc cai thién ro rét thong qua
danh gia tac dung don gbc ty do DPPH va kha
nang chong OXy hoa tong. Piéu nay c6 thé lién
quan dén sy phdi hop cau cac nhom hop chit co
hoat tinh sinh hoc trong ting dugc li¢u riéng 1&
nhu polyphenol, flavonoid va saponin cé trong
ting duoc liéu. Két qua thu dugce phu hop véi
cac nghién clu da cong bd cho théy su phdi hop
gilta cac ngudn polyphenol c6 thé 1am ting hiéu
qua chéng oxy hoa gap nhiéu 14n so véi st dung
don 1¢ ting hop chat. Bén canh d6, viéc chuan
hoa cic cao chiét theo cac chét ¢ hoat tinh sinh
hoc ciing ¢ thé gop phan lam tang hi€u qua
chéng oxy hoa. Mot s6 nghién ctru trude day
cling cho ring viéc phbi hop cac nguon
polyphenol tir thue vat giup ting hiéu qua chéng
oxy hoa nhd co ché cong huong, tao nén tac dung
cong gop [14-16]. Két qua tdi wu hoa cho thay
Vlec ph01 tron hop ly cac dugc li¢u giup khai thac
t6i da tiém nang ting thanh phan, qua do lua
chon dugc cong thurc ¢6 hoat tinh cao nhét 1am
tién d& cho cac nghién ctru tiép theo va danh gia
co ché tac dung sau hon. Cac két qua nay ciing
goi v tiém ning Gmg dung cua cong thirc trong
cac linh vyre nhu thue pham bao vé sirc khoé, my
pham, trong d6 hoat tinh chdng oxy hoa déng vai
trd quan trong.
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Bang 4. Két qua tac dung don gdc ty do DPPH in vitro ciia cong thirc phéi tron 1

X Non d6 , X 1Cso /ml
Mau (ug/gml) % lic ché DPPH (Khoang tin cef(;g%%) cua ICso)
5 41,27 £0,99
Hon hop cao 10 64,94 + 1,60 6.38
chuan hoa 25 83,67 +2,10 5 961 6.87)
(M-STD) 50 94,26 + 1,66 ’ ’
100 96,46 + 1,34
0,5 8,90+0,91
1 16,78 £ 1,05
Quercetin 3 47,35+ 1,21 297
5 77,05+ 1,30 ’
10 94,54 £ 2,10 (2,65-3,33)
25 98,87 £ 0,69
Bang 5. Tong tac dung chéng oxy hoa cua cong thirc phdi tron 1
Mau ODyos TAC (umol AAE/g)
Hon hop cao chuan hoa 0,2924 39,96
(M-STD) 0,3023 41,56
0,3028 41,64
Trung binh 41,05 £ 0,95

4. Két luan

Nghién ciru dd ing dung thanh cong thiét ké
hén hop D-optimal dé t6i wu hod cong thirc phdi
tron chira phytosome cao ho¢ giau quercetin, cao
chuan hoa gimg, cao chuin hoa rau ma va cao
chuan ho4 dinh ling. Cong thirc toi wu chira 50%
phytosome cao hoe giau quercetin, 17,66% cao
chuén hoa gung, 22,34% cao chuén hoa rau ma
va 10% cao chuin héa dinh ling thé hién hoat
tinh chéng oxy hoa manh véi tac dung don géc
ty do DPPH phu thudc vao néng do, gia tri ICso
126,38 (5,96 - 6,87) va tong tac dung chong oxy
hoé cao, gia tri TAC la 41,05 pmol AAE/g.
Nhirng két qua nay budc dau khéng dinh tiém
nang ng dung ctia cong thuc tbi uu trong phat
trién san pham tir dwoc liéu nham hd trg didu tri
cac bénh man tinh lién quan téi stress oxy hoa.

Loi cam on

Nghién ciru nay dugc tai tro béi nhiém vu
Khoa hoc QG.22.76 ctia Pai hoc Quoc gia Ha Noi.
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