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Abstract: Quercetin is a well-known flavonoid with different biological effects such as anti-
inflammatory, antioxidant, etc. However, this active ingredient was not applied broadly in clinical
treatment due to the limitation of solubility, stability, and low oral bioavailability. To overcome this
limitation, phytosome quercetin was prepared to enhance quercetin's physicochemical properties
and permeability. In the study, prepared phytosome complexes were applied in capsules and
evaluated hepatoprotective activity. The study found the optimal formula of capsules containing
quercetin phytosome with the active ingredient content of 50 mg that dissolved over 90% of
quercetin after 45 minutes. The results of the evaluation of the hepatoprotective activity of the
prepared capsules in mice also initially demonstrated that the quercetin phytosome capsules had
superior hepatoprotection compared to those containing free quercetin.
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Nghién ctru bao ché va danh gia tac dung bao vé gan
cua vién nang cing chira phytosome quercetin

Vii Thi Thu Giang'*, Pham Thi Minh Hué!, Nguyén Hong Trang?

YTriong Dai hoc Dwoc Ha Ngi, 13-15 Lé Thanh Téng, Hoan Kiém, Ha Ngi, Viét Nam
2T, ruwong Pai hoc Y Duoc, Dai hoc Hué, 06 Ngo Quyén, Vinh Ninh, Hué, Viéet Nam

Nhén ngay 08 thang 10 nam 2022
Chinh sira ngay 09 thang 11 nam 2022; Chap nhan dang ngay 10 thang 11 ndm 2022

Tém tat: Quercetin 1a mot flavonoid ty nhién, dugc biét dén vai nhiing tac dung sinh hoc khac nhau
nhu chdng viém, chéng oxy hoa, ... Do hau nhu khong tan trong nudc, bi chuyen hoa, thai trir nhanh
sau khi dung qua duong tiéu hoa nén sinh kha dung duong udng cua quercetin rat thap Vi vay, cho
dén nay, hoat chét nay chua duoc sir dung rong réi trong diéu tri 1am sang. Dé khic phu nhitng han
ché d3 néu, phytosome quercetin da dugc nghién ciru bao ché bang phuong phéap bdc hoi dung moi.

Trong nghién ctru nay, chung téi tiép tuc nghién ctru img dung phtrc hop phytosome dé bao ché vao
dang thudc nang cimg. Nghién ctru da tim ra cong thic bao ché t6i vu cia vién nang ctng chira hat
phytosome quercetin véi ham lwong hoat chit 50 mg, c6 kha ning hoa tan trén 90% quercetin sau
45 phut. Céc két qua danh gi4 tic dung bao vé gan cta vién nang bao ché trén chudt ciing bude dau
chung minh dugc vién nang phytosome quercetin c6 kha nang bao v¢ gan vuot trdi so vdi vién chira
quercetin ty do ¢ ciing thanh phan va ty 18 ta dugc.
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Tir khéa: Querecetin, phytosome, nang cimg, chong oxy hoa, tac dung bao vé gan.

1. Mé dau

Phytosome dugc xem la mot huéng nghién
ctru hiéu qua trong viéc cai thién nhirmg han ché
vé do tan, tinh thim ciing nhu nguy co chuyén
hoa qua gan cia cac hoat chat nhom polyphenol
[1, 2]. Quercetin 1a mét flavonoid tu nhién dugc
ching minh ¢6 nhiéu tac dung sinh hoc khac
nhau nhu chéng viém, chdng di img, ngin ngira
hinh thanh khéi u, chéng oxy h6a manh ngay ca
& nong do thap [3]. Tuy nhién, do dic tinh hau
nhu khong tan trong nudc, bi chuyén hoa, thai
trir nhanh khi dung duong ubng, da han ché kha
nang ing dung quercetin trén lam sang [4, 5]. bé
gop phan tang kha niang ung dung hoat chat co
ngudn goc tu nhién, phytosome quercetin da
duoc nghién ctru xay dung cong thic va quy
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trinh bao ché, két qua nghién ctru da budc dau
duogc cong bd trén mot s6 tap chi chuyén nganh
[6, 7]. Trén co sé nhitng két qua thu dugc, nghién
ctru nay duoc tiép tuc tién hanh véi muc tiéu:
Ung dung phytosome quercetin vao dang vién
nang cing va danh gia tac dung bao vé gan in
Vivo ctia ché pham thu dugc.

2. Nguyén vit lidu, thiét bi va phwong phap
nghién ciru

2.1. Nguyén vat liéu

Quercetin dihydrat (Viét Nam — TCNSX,
ham lugng > 95%); phosphatidyl cholin dau
nanh hydrogen héa (HSPC — Lipoid Pic — USP
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40), carbon tetraclorid va dau 6 liu (Sigma —
Aldrich - TCNSX); natri glycolat (SSG), Tween
80, lactose (Trung Qudc — BP 2015). T4 duoc va
hoa chat déu dat tiéu chuan dugc dung hoic tinh
khiét phan tich. Quercetin chuan ddi chiéu (sb
kiém soat: QT104111016, ham luong 95,7%) do
Vién kiém nghiém thudc thanh phd H6 Chi Minh
cung cap.

2.2. Thiét bi nghién citu

Thiét bi dong nang thii cong, may thir 46 hoa
tan Erweka-DT700 (Dirc), hé théng may sic ky
long hiéu nang cao HPLC Agilent 1260 Infinity
(My), ti vi khi hau Climacell, can phan tich
Satorius BP121S, may do pH, tu lanh,...

2.3. Phuong phap nghién ciru
2.3.1. Bdo ché vién nang cimg chita

phytosome quercetin

Dua trén két qua khao sat so bd ban dau,
thanh phan vién nang phytosome quercetin dugc
du kién:

I”hytosome quercetin (twong 187,41 mg
ung 50mg quercetin)
Ta dugc don (lactose) Thay.(AIm theo
nghién cuu
Ta duogc siéu ra (natri starch Thay dbi theo
glycolat) nghién clru
Chat dién hoat (Tween 80) Thay_(Ai01 tpeo
nghién ciru
DurAlg mbi tao hat (Ethanol Vira di
tuyét doi)
Ta dugc tron (Aerosil) 2,50 mg
Ta dugc tron (Talc) 3,18 mg

Vién nang chtra phytosome quercetin dugc
bao ché bang phuong phap phén liéu theo thé
tich qua céc budc nhu sau:

Cén, ray cac nguyén li€u qua ray 250 pum.

Tron bt kép phytosome quercetin voi ta
dugc don, ra trong.

Nhao 4m bot kép thu dugc véi dung dich
Tween 80 trong ethanol tuyét déi.

Xat hat qua ray 800 um.

Say hat dén ham am khong qua 3% & nhiét
d6 50-55 °C sau d6 stra hat qua ray 800 um.

Trén hat thu dugc véi ta dugce ra ngoai, ta
dugc tron roi dong nang.

2.3.2. Pdnh gid mét s6 chi tiéu chat lwong
phytosome quercetin va hat phytosome quercetin

Phé khéi lwong MS: dugc do bang méay khoi

phd LTQ Orbitrap XLTM, hoat dong theo
nguyén tic phun chim ion trong dung dich tao
thanh ddm swong mu véi cac giot nho dé bay hoi.
Xac dinh phé MS cua 3 mau quercetin, HSPC,
phytosome ¢ cling dung moéi methanol, ché d6 do
ESI ion duong.

Mat khoi heong do lam khé: duge danh gia
bang phuong phép siy dén khdi luong khong
d6i, theo phu luc 9.6, Dugc dién Viét Nam V
(DBbVN V) [8].

Kha ndng tron chay ciia com: theo quy dinh
ciia DDVN V [8]. Mot lugng cém c6 khdi lugng
xac dinh (m) dugc cho vao 6ng dong thé tich
hinh try. Thé tich khi bot ban dau 1a Vo. Sau do,
dng dong duoc gd cho dén khi thé tich khong
thay ddi thi doc thé tich cudi cing 1a V. Chi s6

Carr (%) = V"’/_V x100.

2.3.3. Pdanh gid mét sé chi tidu chat heong
vién nang cuing phytosome quercetin

Hinh thike vién: nang cimg HPMC s6 0, than
va nip mau tring chira cac hat cdm mau vang
nhat, déng déu, tron chay tdt, khong von cuc.

D¢ dong déu khoi lwong: thuc hién theo chi
dan phép thir d6 dong déu vé khdi lugng trong
DDVN V [8]. Can khdi lugng cua 1 nang, thao
rdi 2 nira vo nang, dung bong lau sach vé va can
khéi lugng ciia vo. Khéi lugng thude trong nang
12 hiéu s6 gitra khdi luong ca nang thude va khoi
lwong vo nang. Tién hanh twong tw voi 19 don vi
khac 14y ngau nhién. Yéu cau: Khong cé vién
nang nao ¢6 do 1éch 16n hon 7,5 % so voi khéi
lugng trung binh thudc trong nang.

Pinh lwong bang phwong phdp HPLC [6]:
cot sdc ky Apollo C18, kich thudc cot 4,6 x 250
mm, duong kinh hat nhdi 5 um; bao vé cot
Apollo C18 (4,6 x 12,5 mm, 5 um); pha dong:
hdén hop acid phosphoric 0,2% trong nudc va
methanol vai ty 18 40: 60 (v/v); tbc do dong:
1 ml/phut; thé tich tiém mau: 20 pl; detector UV
budc song 370 nm.
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MAu chuan: can chinh xac khoang 8 mg
quercetin chudn hoa tan trong binh dinh mtrc 100
ml bang methanol, thu dugc dung dich chuan gbc
¢6 nong d6 80 pg/ml. Hat chinh xac 1 ml dung
dich gdc, pha lodng bang methanol trong binh
dinh mae 10 ml, thu duge dung dich chuan co
nong do thich hop. Loc dung dich qua mang 0,2
um trude khi tiém mau vao hé thong sic ki.

MaAu thur: can va nghlen thanh bot min khéi
lugng cua 20 vién nang (da thao bot loai vo), sau
d6 can mét lugng bot chira khoang 20 mg
quercetin, hoa tan trong binh dinh mac 50 ml
bang methanol, bd sung thé tich dén vach. Hat
chinh xac 2 ml dung dich mau thi, pha loang
bang methanol trong binh dinh mac 10ml, thu
duoc dung dich mau thir. Loc mau qua mang 0,2
pm trudce khi tiém mau vao hé thong sic ki.

Ham luong quercetin toan phan trong mau
thtr dugc xac dinh bang cong thuc:

H L quercetin (%) = X230 —x 100

Trong d6: HLquercetin: ham lugng quercetin
toan phan trong mau thu (%);

m: khm luong mau quercetin (mg);

Ci: nong d6 cua quercetin trong mau thir

(mg/ml).
Ci= SS—‘ X Cq Xk

Cei: nong d6 dung dich chuin ctia quercetin
(mg/ml);

Si: dién tich cua pic quercetin trong mau thir
(mAU. S);

Sei: dién tich pic dung dich chuin quercetin
(mAU. S);

k: hé s6 pha loang.

Pdnh gid do hoa tan in-vitro [9, 10]: tién
hanh trong moéi truong 900 ml dung dich HC1 pH
1,2 ¢6 0,75% Tween 80, nhiét do 37 + 0,5 °C,
thiét bi gio quay véi toe do 75 + 2 vong/phiit. Sau
45 phat, hat 10 ml mau. Mau dugc dua vao dng
ly tm siéu loc Amicon 10 kDa, ly tdm 8000
vong/phut trong thoi gian 3 phut. Dinh lugng
phan dich trong bang phuong phap HPLC. Phan
tram quercetin hoa tan (% HT) duoc tinh
nhu sau:

ham lwong quercetin dwgc hoa tan(m
% HT= ong q 0 m9) + 100

ham lwong quercetin trén nhan (mg)

2.3.4. Nghién ciru do on dinh vién nang
phytosome quercetin

03 16 vién nang ciing phytosome quercetin
dugc dong trong lo thuy tinh mau nau c6 tai hat
am va day nap cao su kin, theo dai do on dlnh o
cac diéu kién thuc (nhiét do 15 — 35 °C, do am
tuong ddi 60 - 90%) trong 12 thang va diéu kién
130 héa cap toc (nhiét do 40 + 2 °C, d6 4m twong
d6i 75 + %) trong 06 thang.

2.3.5. Ddnh gid tac dung bdo vé gan cua vién
nang phytosome quercetin

Dong vat thir nghiém: chudt thuan ching
dong BALB/c khoang 5-6 tuan tudi c6 khdi
lugng khoang 24-28 g, khoé manh, khong phan
biét gidng, dat tiéu chuan thi nghiém do Vién
Cong nghé Sinh hoc - Vién Han 1am Khoa hoc
va Cong nghé Viét Nam cung cdp. Chudt duoc
nudi on dinh 1 tuan trude khi thi nghiém. Hang
ngay chudt duoc cho an thirc an tiéu chuan va
ubng nude ty do.

Danh gia tac dung bao v¢ gan trén mo hinh
gdy doc bang carbon tetraclorid [11].

B6 tri thi nghiém: 18 con chudt dugc chia
ngau nhién thanh 3 nhém, mdi nhém 6 con. Cac
nhém chudt déu duoc cham soc & ché do tiéu
chuin, cho uéng nuGe cat hodc mau thu, 1
lan/ngay vao budi sang, lién tuc 7 ngay trude khi
gdy dgc cho gan. Lo 1 (Dbi chirng bénh 1y): cho
ubng nude cat 0,2 ml/con/ngay. Lo 2: udng
lugng hon dich bot dong nang quercetin ty do
(cung ham luong hoat chét, thanh phan va ty 18
ta dugc nhu nang phytosome quercetin) tuong
g véi lidu tinh theo quercetin 50 mg/kg/ngay.
L6 3: chudt dugce udng lwong hdn dich chua bot
dong nang phytosome quercetin véi lidu turong
mg 50 mg quercetin/kgP/ngay. Ngay thir 7, tién
hanh giy ddc gan bang cach tiém mang bung
dung dich CCls 10% trong dau 6 liu véi liéu 0,2
ml/kg (tinh theo thé tich CCls nguyén chat). Sau
khi gy doc 48 gio, ldy mau ¢ hdc mit xac dinh
hoat do ALT, AST bing may dinh luong sinh
héa ban tu dong cua Beckman Coulter AU680.
Sau d6, giét chudt, tach ldy gan, rira sach bang
nudc mudi sinh ly lanh va tién hanh xac dinh
ham lugng malondialdehyd trong gan.
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Chudn bi mau: md vo 20 vién nang, sau d6
can luong cdm tuong ung véi khdi lugng mot
vién, nghién min va phén tan toan bo cém trong
nuée tinh khiét vira dii 10 ml. Hén dich dugc
khudy tir lién tuc trong sudt thoi gian cho chudt
ubng. Cho chudt uéng mau bang bom tiém kim dau
t0, hon dich duoc bom th'flng vao da day chudt.

Xadc dinh ham luong malondialdehyd (MDA)
trong gan: Gan chudt duoc nghién trong dung
dich dém KCI 1,15% theo ty 1¢ 1:10 (gan:dung
dich dém) & nhiét d6 0-5 °C. Ly 1 ml dich dong
thé, thém 0,5 ml dém Tris - HCL, u ¢ 37 °C trong
1 gio. Két thuc phan ung bang 0,5 ml acid
tricloacetic 10%, ly tdm 10.000 vong/phut trong
5 phat. Lay 0,5 ml dich trong cho phan ung véi
0,5 ml acid thiobarbituric 0,8%, i ¢ 95-100 °C
trong 15 phut va do mau ¢ budc song A = 532
nm. Ham lugng MDA (nM/ml) dugc tinh theo
phuong trinh hdi quy chat chuan MDA y = ax +
b. Trong d6: y 1a gia tri do hip thy quang, x 1a
ham lugng MDA.

2.3.6. Phuwong phdp xir Iy 56 liéu

Cac két qua duoc xtr ly thong ké véi su hd
tro cua phan mém Microsoft Excel 2020. Két
qua dugc trinh bay dudi dang: X £ SD. Trong

do: X 1a gia tri trung binh, SD la do léch chuén,
n la s6 lan 1ap lai thi nghiém/c& mau.

3. Két qua nghién ctru

3.1. Xdy dung céng thirc bao ché vién nang ciing
phytosome quercetin

3.1.1. Panh gia phytosome quercetin va lya
chon vo nang

Hoa tan phytosome quercetin bao ché theo
cong thirc va quy trinh da cong bd [6] trong ethyl
acetat (dung moi c¢6 kha nang hoa tan chon loc
quercetin dé loai quercetin ty do néu c0), si€éu am
hdn hop trong 10 phut sau dé ly tdm tach riéng
phan can khong tan. Say kho can thu duge dem
do pho khdi lugng xac dinh khdi lwong phan tir
(KLPT) cung v6i cac mau quercetin va HSPC.
Két qua thu dugc nhu Bang 1.

Két qua cho thiy phytosome 14 phan tir méi
va ¢6 sy hinh thanh lién két héa hoc gitia
quercetin va HSPC. M phytosome ~ M quercetin
+ M HSPC. Két qua nay phu hop véi két qua
chtng minh lién két héa hoc giita quercetin va
HSPC 12 lién két hydro va ty 1é phan tng tao
phytosome la 1:1 [5, 6].

Bang 1. Cac thong sb MS cua mau phén tich

Mau miz KLP;?;‘I’\fSinh t KLE;‘E‘I)"&“ Céng thirc phén tir
Quercetin 303,08 (M-H)* 302,08 302,23 Ci5H100-
1062,64 (M-H)” 1063,64 _ _
ommetin |__1090,77 (M-H) 109,77 _ _
1114,97 (M-H)" 1113,97 _ _
762,69 (M-H)* 761,69 761,59 C.oHeNOGP
HSPC 790,7 (M-H)* 789,70 789,62 CasHgsNOGP
812,69 (M-H)" 811,61 811,61 CuHgsNOgP

Két qua danh gia con cho thiy bot
Phytosome quercetin co khéi lugng riéng biéu
kién 0,42 = 0,03 (g/ml), thé tich biéu kién twong
ung voéi ham lugng 50 mg quercetin khoang
0,446 ml, khi bao quan d& hiit &m, anh huong dén

kha nang tron chay ctia bot. Vi vay, nghién ctru
dinh hudng tao hat phytosome bao ché vai cac ta
dugc it hut 4m sau d6 dong nang cing HPMC s6
0 do s& can két hop voi lwong dang ké céc ta
duoc can thiét. Tién hanh bao ché hat chua
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phytosome quercetin theo cong thirc chira 50 mg
hoat chat (twong tmg véi 01 nang) nhu sau:

Két qua danh gid dic tinh cia cém
phytosome quercetin dugc trinh bay ¢ Bang 2.
Co thé thay, viéc tao hat da cai thién dang ke

Phytosome quercetin (twong trng khéi lwong riéng biéu kién va do tron chay cua
s . 187,41 mg .
v6i 50 mg quercetin) phytosome quercetin.
Lactose 230,00 mg Pong hat tao thanh vao nang HPMC s6 0
Natri starch glycolat ra trong 15,00 mg bang phuong phap can v6i ham luong tuong g
Tween 80 15,00 mg 59 mg I(iluercetin. K‘ét qua dé{lh gi;il gﬁ/{ }?1 ‘Ean CE%
Ethanol tuyét ddi vira it com paytosome va nang cung HPME bao che
. — the hién trong Hinh 1 cho thay viéc dong nang
Natri starch glycolat rd ngoai 15,00 mg khéng anh huéng dén kha ning giai phong
Aerosil 2,50 mg quercetin (f, = 70,97).
Talc 3,18 mg
Bang 2. Dic tinh ciia ¢cdm phytosome quercetin (n=3)
A 2 Khoi lugng riéng biéu kién . % Ham lwong quercetin toan phan
o 0,
b6 am (%) (du /) Chi s0 Carr (%) %)
2,31+0,14 0,79 £ 0,04 12,93+0,72 10,09 + 0,56
= 100 1 Cdm chira phytosome Vién nang chira phytosome
90
c
2 80 - 5
2 70
o
o 60
S 50 - _
8 40 - -
S 30
g 20
<10 -
0 T T T 1
0 15 30 45 60
Thoi gian (phit)

Hinh 1. Db thi biéu dién kha niang giai phong quercetin tir cdm va vién nang bao ché (n = 12).

3.1.2. Xay dung cong thiuc hat phytosome
quercetin dong nang

Tién hanh khao sit anh huong cua cac ta
dugc don (lactose), ra (natri starch glycolat),
tang tham (Tween 80) dén kha ning giai phong
quercetin tur vién nang phytosome quercetin khi
c6 dinh lugng cac td dugc con lai trong vién
nang. Két qua nghién ctru dugc thé hién trong
Hinh 2.

C6 thé thay khi lugng lactose trong vién tang
1én thi téc do giai phong hoat chit ciing ting
theo. Nguyén nhéan Ia do lactose c6 kha nang tao
ra cac kénh khuéch tan, lai dé tan trong nudc nén
lam ting mat do ciing nhu kich thudc 16 xp
trong vién, thiic ddy qua trinh hoa tan va khuéch
tan hoat chat tir vién.

Viéc st dung ta dugc siéu rd natri starch
glycolat, két hop vira r trong vira r3 ngodi & ty
1¢ thich hop ciing gop phan cai thién déng ké kha
nang giai phong hoat chét tir vién nang.
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100 ~

% quercetin hoa tan
N
o

190mg 210mg 230mg 250mg 270mg 290mg
Lwong lactose (mg/vién)

100 -

90 -
80 -
70 -
60 -
50 -
40 -
30 ~
20
10 -
O m
0:1 1:3

11 31 1:.0
Ty 1€ ta dwge ra trong : ra ngoai

% quercetin hoa tan

100

P DNWDJOON 0O
OO OO OOOOOoOOo
L

% quercetin hoa tan

15mg 20mg 22mg 25mg 30mg 32mg 35mg
Luong natri starch glycolat (mg/vién)

100
90

70
60

40
30
20
10

(o2
o
I T T T TN T S TR N N |

% quercetin hoa tan

Omg 5mg 10mg 15mg 20mg 25mg
Lwong Tween 80 (mg/vién)

Hinh 2. Biéu d6 biéu dién anh huong ctia ty 18 ta duoc don, ri va ting thim dén do hoa tan vién nang
phytosome quercetin sau 45 phit (n=6).

100
90
80
70
60
50
40
30
20

~——Vién nang chira quercetin —#-—Vién nang chira phytosome quercetin

10

% quercetin gidi phong

0 15

Thoi gian (phit)

T T 1

45 60

Hinh 3. D4 thi biéu dién ty 1¢ % quercetin gidi phong tir vién nang (n = 6).

Mic du di dugce ching minh goép phan cai
thién dang ké do tan ctia quercetin khi tao phtrc
hop phytosome [6] nhung phospholipid lai dé
htt nude va hinh thanh 16p keo can tr¢ qua trinh
thAm mai trudng vao trong 10ng vién nang. Vi
thé, viéc két hop thém chit ting thdm trong thanh
phan vién nang dé thuc day qué trinh thAm moi

truong va giai phong duge chit 1a can thiét. Két
qua nghién ctu ciing cho thiy luong Tween 80
trong thanh phan vién nang c6 anh huong déng
ké dén do hoa tan cua vién nang. Tir két qué thu
dugc, cong thitc vién nang phytosome quercetin
duoc lya chon nhu sau:



V. T.T. Giang et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 38, No. 4 (2022) 54-64 61

Phytosome quercetin (twong ing 187,41 mg
50 mg quercetin)

Lactose 250,00 mg
Natri starch glycolat ra trong 11,00 mg
Tween 80 15,00 mg
Ethanol tuyét d6i 0,15 ml
Natri starch glycolat ra ngoai 11,00 mg
Aerosil 2,50 mg
Talc 3,18 mg

Tién hanh bao ché vién nang phytosome
quercetin va vién nang quercetin vdi cung ham
luong hoat chét 1a 50 mg theo cong thiic trong
bang trén va danh gia do hoa tan clia cac mau
vién nang thu duoc. Két qua nghién ctru thé hién

trong Hinh 3 cho thiy viéc tao phirc hop véi
phospholipid da cai thién dang ké kha ning gidi
phong hoat chat so véi dang tu do.

3.1.3. Pdnh gid chdt lwong hat va vién nang
curng phytosome quercetin

Tién hanh bao ché 3 16 vién nang cung
phytosome quercetin & quy moé 1000 vién/16, két
qua danh gid mot s6 chi tidu chat lwong hat va
vién nang duoc trinh bay ¢ Bang 3. C6 thé nhan
thdy chit luong cua hat va vién nang phytosome
quercetin ctia 3 16 bao ché 6n dinh va dong nhét.
DPic tinh cta hat phytosome quercetin thuén loi
cho viéc dong nang theo phuong phap dong thé
tich khi bao ché & quy mé ting.

Bang 3. Pac tinh hat va vién nang phytosome quercetin 50 mg

Chi tiéu chét luong L6 0INC L6 02NC L6 03NC ti?fckhlﬁgn

Hat phytosome quercetin
Chi s6 Carr (%) (n = 3) 1308+043 | 1275+031 | 1344+037 11-15
l(wét kl)‘éi lugng do lam kh6 (%) 2,42 +0,09 2,55+ 0,17 251+0.15 <5

n - 3 1 - 1 il - il ] _— ] =
Ham lrong quercetin todn phan 10134041 | 10,03+051 | 10,20+ 0,59 9-11
(%) (n : 3) 1 ] ] 1 1 ]
fhéi 1)“‘-’“*5 riéng bicu kien (g/ml) | 4 76 4 902 0,77 +0,02 0,78+ 0,03 0,72-084

n : 3 ] -_— 1 1 -_— 1 ] -_— ] 1 1

Vién nang phytosome quercetin 50 mg

Vién nang cirng HPMC s06 0, than va nap mau trang, bén trong

Hinh thire chira cac hat mau vang nhat, khong von cuc

Sai 0 so vai khoi lugng trung

binh (%, n = 20) 1,31 1,14 0,85 <5
Ham liong quercetinsovoight | 15014 40,88 | 101,24£074 | 10034+056 |  90-110
trén nhan (%, n=3)

a":hg;‘ tan sau 45 phat 9658+147 | 97,05:152 | 97.03%156 >80

3.2. Pdnh gid dé on dinh ciia vién nang chira
phytosome quercetin

Sau 1 ndm bao quan & diéu kién thuc va 6
thang o diéu kién 140 hoa cép tdc, cac mau vién
nang van dat cac chi tiéu vé hinh thirc va d6 dong
déu khéi luong va do hoa tan. Két qua danh gia
d6 6n dinh vién theo céc chi tiéu ham lugng hoat

chat va do hoa tan dugc xir Iy bing pham mém
Minitab 18 va thé hién trong Hinh 4.

C6 thé nhan thiy voi yéu cau ham luong
duoc chat trong vién dat 90-110% so v&i nhan,
do hoa tan sau 45 phut khong dudi 80% va voi
do tin cay 95%, cac 16 vién nang da bao ché déu
c6 thé dat tudi tho trén 24 thang.
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Hinh 4. Pudng hdi qui gi4 tri trung binh va cin biéu dién sy bién d6i ham luong quercetin (a) va dé hoa tan (b)
cua 3 16 vién nang phytosome quercetin theo thoi gian khi bao quan & diéu kién thyc.

Bang 4. Khéi lwong chudt trude va sau khi thi nghiém (n = 6)

Khdi lwong chudt (gam/con)
STT Lo Trude thi nghiém Sau 7 ngay Sau 9 ngay
(ngay 1) uéng mau udng mau
Dbi ching bénh 1y 24,75 +0,48 26,07 £ 0,30 26,75+ 0,54
Lo uéng vién nang quercetin 2497 +0,21 26,50+ 0,43 26,88 £0,40
Lo uéng vién nang phytosome 24,92 £ 0,20 26,75+ 0,50 27,03+0,32
GiatriP >0,01 >0,01 >0,01

3.3. Panh gid tac dung bdo vé gan cua vién nang
cung phytosome quercetin

Két qua & Bang 4 cho thiy sy thay doi khéi
luong chudt & cac 16 nghién ctru so voi trudce khi
ubng mau 1a khong c6 ¥ nghia vé mit théng ké
(p>0,01).

Kha nang cai thién tac dyng bao vé gan in
Vivo ciia quercetin trong phytosome so voi

quercetin dang tu do dwoc thé hién thong qua
viéc 1am giam cac chi s6 ALT, AST trong huyét
thanh chudt va lam giam ham lugng MDA & gan
theo hudng vé mirc binh thudng so véi ddi chimng
bénh 1y (Bang 5). Nguyén nhén co thé 14 do sau
khi tao phirc hop vé6i phospholipid, hé sé phan
bd diu nudc cua hoat chit bi thay doi, két qua
lam gia tang tac dung sinh hoc ctia hoat chét.

Bang 5. Sy thay d6i nong dd AST, ALT trong huyét thanh chudt va ham luong MDA
trong gan chudt BALB/c bi nhiém d6c CCls (n = 6)

STT Lo AST (UI/L) ALT (UI/L) MDA (\M/ml dich dong
thé gan)
1 | Ching bénh Iy 1529,33 * 116,16 533,93 + 42,46 3,09+0.28
2 Nang quercetin 1446,82 £ 111,02 407,42 + 39,46 3,08 + 0,25
3 | Nang phytosome 682,12+ 68,59 256,33 + 18,87 2,25"+0,32
quercetin

Ghi cht: *: p <0,05; **: p < 0,01 so voi déi chung bénh ly.
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4. Ban luan

Khi (mg dyung phytosome quercetin vao vién
nang can két hop mot ty 1€ 16n ta duoc dé khic
phuc nhugc diém dé hat am, bét dinh cua
phospholipid. Ngoai ra, dé thuan loi cho viéc
dong vao nang, két qua khao sat cho thiy can
thiét phai tao hat hdn hop phytosome quercetin
va cac ta dugc va phuong phap tao hat udt dugc
lya chon. Tuy nhién, phytosome quercetin kha
nhay cdm vo6i nhiét va am. Chinh vi vay, qua
trinh bao ché phai dugc thuc hién trong diéu kién
kiém soat d0 4m moi truong va nhiét do
sdy nguyén liéu, ta duoc dinh can 1a dung moi
khan nuéc.

Phan ung tao phtirc gilta quercetin va
phospholipid dugc tién hanh trong ethanol tuyét
d6i. Do d6, nhim dam bao d¢ on dinh cua
phytosome, nghién ctru lya chon dung méi nay
lam t4 duge dinh dé tao hat. Do dic tinh d& bay
hoi cua ethanol tuyét dbi, trong qué trinh bao ché
can kiém soat thoi gian nhao am dé dam bao do
chéc va kich thudc hat.

Trong qua trinh nghién ctu Ung dung
phytosome quercetin vao dang thudc nang clng
can chu trong yéu cau vé d6 hoa tan hoat chét do
quercetin hau nhu khong tan trong nudc (%
quercetin hoa tan tir vién nang chira hoat chét ty
do chi dat 26,50%). Méc du sau khi tao phirc véi
phospholipid, d6 tan cua quercetin da dugc cai
thién rd rét nhung dé dam bao chat luong cua
vién, viéc khdo sat anh hudng va chon ty 1€ ta
duogc thich hop cho vién nang dé ting tham hut
mdi trudng gitp vién giai phong hoat chat nhanh
1a can thiét.

Trén thi trudng hién nay c6 nhiéu san pham
bao vé strc khoe chira phytosome quercetin la
phuc hop lecithin-quercetin v4i ham lugng dugc
ghi trén nhan 1a 200 hodc 250 mg tinh theo tong
luong phitc hop. Mic du cach cong bd ham
lwong vién nhu vdy c6 thé dugc chip nhdn véi
thuc phdm bao vé sirc khoe nhung thong tin ty 18
tao phirc gitra quercetin va lecithin bao nhiéu la
rat quan trong. Thém vao do, lecithin lai 1a mot
hdn hop cac phospholipid khéc nhau nén thyc su
chua thé xac dinh duoc co s& mic ham luong
hoat chit trong vién ddi v6i cac ché pham trén.
Trong nghién ciru niy, dé gop phan huéng dén

khai thac ing dung cac hoat chat c6 ngudn goc
tr dugce liéu vao trong 1am sang, nham khai thac
dugc nhitng tac dung quy cua quercetin chua
duogc khai thac trong diéu tri do han ché vé dic
tinh ly hoa von ¢6 cua hoat chat,... quercetin
dugc tao phic phytosome voi HSPC la
phospholipid tinh khiét, ty 1¢ mol tao phirc t6i uu
la 1:1 [6], ham luong hoat chat dong nang tinh
theo quercetin.

V6i thanh phan cong thirc vién nang xay
dung dugrc, ché phém on dinh & céac diéu kién
thuc va 13o hoa cap tdc trong thoi gian nghién
clru va ¢o trién vong dat tudi tho trén 24 thang.

Két qua danh gia tac dung bao vé gan in-vivo
cho thay: so voi vién nang quercetin, vién nang
chira phytosome quercetin thé hién hoat tinh cao
hon hin, mo ra trién vong co thé ung dung két
qua nghién ciru bao ché phytosome quercetin
vao thuc tién.

5. Két luan

Trén co sé khdo sat anh hudng cia cac yéu
t6 thudc thanh phan cong thire t6i ddc tinh va kha
nang giai phong hoat chat, nghién ctru da bao ché
dugc vién nang clrng phytosome quercetin vai
ham lugng hoat chét 50 mg, c6 do hoa tan > 96%,
¢o trién vong dat tudi tho trén 24 thang.

D3 tién hanh danh gi4 tac dung bao vé gan
clia vién nang ctmg phytosome quercetin bao ché
trén chudt thi nghiém. Két qua nghién ciru budc
dau ching to tic dung vuot trdi cua Vién nang
phytosome quercetin so voi vién nang chira
quercetin & dang tu do v&i ciing thanh phan va ty
1é ta duoc, co thé tiép tuc rng dung trong cac
nghién ciru sau, rong hon.
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