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Tém tit: Rutin 14 mot chat flavonol glycosid, c6 tic dung chéng oxy hoa, chéng viém, chéng
huyet khéi, chong ung thu, e ché viém va oxy hoa do tia cuc tim gdy ra. Sinh kha dung duong
udng cua rutin rat thap. Phytosome rutin la phirc hop cua rutin va phospholipid c6 uu diém trong
viéc tang sinh kha dung duong udng va thim thiu qua da cua rutin. Phytosome rutin dwoc bao ché
bang phwong phép bdc hoi dung moi va phuong phap phun sy, sir dung phosphatidylcholin (PC)
va cholesterol (CH). Cac tinh chit héa 1y ctia phytosome dwoc danh gia: kich thudc tiéu phan
(KTTP), chi s6 da phan tan (PDI), thé Zeta, hi¢u suit phytosome héa, phan tich phd hong ngoai
bién d6i Fourier (FTIR), phan tich nhiét vi sai (DSC) va nhiéu xa tia X (XRD). Phytosome duoc
bao ché véi ty 1& mol rutin: PC: CH 1a 1: 1: 0,2 bang phuong phéap phun sdy cho kich thuéc tiéu
phan thap nhat (266,4 nm), hi¢u qua phytosome hoa cao nhat (95,61%). Két qua nghién ctru phd
FT-IR, DSC va XRD khing dinh su hinh thanh phtc hop gitta rutin va phospholipid.

Tir khéa: Rutin, Phytosome, phun sdy.

1. Pit van dé

Trong nhitng nim gin day, nhiéu nghién
ctru khoa hoc di tap trung vao viéc phat trién
cac hé mang thudc cho cic hoat chat co ngudn
thién nhién nhu tiéu phén nano polyme, siéu vi
nang, liposome, nano lipid rén, tranferosome,
pharmacosome, phytosome, nano nhil tuong.
Céc h¢ mang thudc nay c6 nhiéu lgi ich ddi véi
cac thude cé ngudn gbe thao duoc nhu ting do
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hoa tan, cai thién sinh kha dung, tang do on
dinh [1].

Cong ngh¢ phytosome la cong nghé nghién
clru bao ché va tmg dung phuc hop cua cac hop
chat tu nhién v6i phospholipid ¢ ciu triic
tuong tu mang té bao nham tang kha ning van
chuyén cac hoat chit tir mdi trudng than nudc
sang moi truong than lipid dé ting hap thu, ting
sinh kha dung cho cac hoat chét ty nhién [2].

Rutin 14 mot flavonoid c¢é trong nhiéu cac
loai céy nhu curu ly huong, hoe... Rutin ¢6 tac
dung chong oxy hoa, chong viém, chdng huyét
khdi, chéng két tap tiéu cau, chdng ung thu, bao
vé gan, lam bén thanh mach, ha huyet ap, giam
m& mau [3]. Tuy nhién do do tan thip va kich
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thudc phan tir 16n nén sinh kha dung cia rutin
thip [4]. Phytosome rutin 1a phirc hop giita
rutin va phospholipid ¢6 uu diém lam tang sinh
kha dung duong udng va tang tinh thim cua
dugce chét qua da.

Dé goép phan bude dau tng dung cong nghé
phytosome cho cic duoc chat it tan c6 ngudn
gbc duoc liéu nhim ting sinh kha dung, ching
t6i thuc hién nghién ctru bao ché phytosome
rutin. Phttc hgp phytosome rutin bao ché duoc
s€ dugcdanh gia mot s6 ddc tinh nhu hinh thire,
kich thuéc tléu phan, hé s da phan tan PDI, thé
zeta, hiéu suat phytosome hoa, d¢ tan trong mot
s0 moi trudng, hé s6 phan bb dau/nudc,

2. Nguyén liéu va phwong phap
2.1. Nguyén liéu

Rutin (Trung Qudc); phosphatidylcholin,
cholesterol (Trung Qudc), ethanol, methanol, n-
octanol (Trung Qudc).

Ta dugc va hoa chit déu dat tiéu chuan
dugc dung hoac tinh khiét phan tich.

Rutin chuan 88,2 % do Vién Kiém Nghiém
Thudc Thanh phé H6 Chi Minh cung cip.

2.2. Thiét bi

May do quang UV-2600 Shimadzu (Nhat
Ban), hé thong thiét bi phan tich kich thudc thé
zeta Horiba SZ100 (Nhét Ban), May ly tam
EBA 21 (Pbuc), h¢ théng cat quay Rovapor R-
210, Buchi (Pirc), thiét bi phun say Shanghai
YC-015 (Trung Qudc), may khudy tir gia nhiét
C-MAG IKAMAG HS-7 (Puc), may siéu am
Ultrasonic Cleaners AC-150H, MRC Ltd
(Israel), may do phd hong ngoai FTIR-600
(M¥), May do gian d0 nhidu xa tia X D8
Advance, Brucker (Puc), May phéan tich nhiét
quét vi sai Mettle Toledo AB 204S (Thuy Si).

2.3. Phwong phap nghién ciru

2.3.1. Phwong phdp bao ché Phytosome rutin

Can va hoa tan chinh xac khoang 0,3 g rutin
trong 100 ml ethanol; 0,187 g; 0,375 g; 0,749 g

phosphatidylcholin (PC) (twong tng voi ty 1¢
mol rutin:PC ’lén luot 1a 2:1, 1:1, 1:2) va
cholesterol (néu co6) trong 50 ml ethanol [6].
Phoi hop hai dung dich vao coc ¢6 moé 250 ml,
khuay tir voi toc d6 150 vong/phut, thoi gian 3-
16 gic‘z, nhiét @6 25 - 50°C. Sau d(’g loai dung
moi bang cach c6 quay dudi ap suat giam voi
tbc do 100 vong/phut, nhiét do 50°C trong 1 gio
hodc bang phuong phap sdy phun v6i thong sb
nhu sau: nhiét do de;u vao 85 - 110°C, ap luc
sung phun 3,5 atm, toc d§ phun dich 1200-1800
(ml/gi¢). Phytosome sau khi tao thanh dugc bao
quan trong binh tranh am, ¢ nhiét do phong.

2.3.2. Phuong phap danh gia phytosome rutin

- Hinh thirc: cdm quan, mau séc, mui Vi...

- Kich thuéce tiéu phan va phan bd kich
thudc tiéu phan

St dung }15n dich phytosome rutin sau khi
da siéu am dé lam nho kich thuéec, tien hz‘mh‘ do
KTTP, chi s6 da phén tan PDI va thé zeta bang
thiet bi phan tich kich thudc Horiba SZ100.

- Pinh lwong rutin: bing phuong phap do
quang & Aya— 257 nm.

- Xac dinh d6 tan, l}é sO phan bd clia rutin,
phytosome rutin bao ché

Xac dinh d0 tan cua rutin, phytosome rutin
trong cac moi trudng

Hoa tan 1 lugng rutin, phytosome du trong
2() ml cac hé dém 1,2; 4,§; 6,8 va nuodc cat vao
coc ¢6 mo 100 ml. Khudy tir qua dém & nhiét
dd phong sau d6 dem ly tdm o toc do 5000
vong/phut trong 30 phat. Loc dung dich qua
mang loc cellulose acetat 0,45 pm thu dugc
dich thu. Pha loang dich thir véi methanol dén
nong do phu hop, sau dé6 dem do hap thu quang.

Xac dinh hé sé6 phan bé diu nwéc cia
rutin va phytosome rutin

- Chudn bi pha octanol va nidc: ,Le”iy 200
ml nudc va 200 m} octanol tron vao coc acé mo
1000ml, dem khudy tir qua dém. Chuyén vao
ong dong 500ml, d¢€ yén hon hop qua dém dé
tach riéng 2 pha octanol va nudec.

- Chudn bi mdu: Can chinh xac khoang 50
mg rutin hodc moét lugng phytosome rutin
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tuong duong vao cbc c6 mo, hoa tan véi 40
methanol trong binh dinh mirc 50ml. Dinh mirc
lai vira di bang methanol, lic déu. Hut chinh
xac 1ml dung dich thu dugc cho vao cde cd mo.
Tién hanh bdc hoi dung méi dén khé thu duoc
cin. Cho 20ml nuéc, 20ml octanol da chuén bj
vao, khudy tir qua dém & nhiét do phong. Lay
riéng timg phan nude va phin octanol, loc qua
mang cellulose acetat 0,45 um, pha loang dung
dich dén nong do thich hgp. Po do hip thu
quang tung phf?ln O Mpax= 257 nm.

Hé sé phin bd dau nudc duge tinh theo
cong thuec:

Kp — Apgct ~Aplank oct }{L
Ageat—Aplenkwat  fo

Trong d6: Ay 1a d6 hip thu quang cia
rutin trong octanol (Abs), Ay, 1a d6 hip thu
quang cua rutin trong nu6c (Abs), Apjank oct 12 40
hép thu quang cua octanol (Abs), Apjank war 12 d0
hép thu quang ciia nudc (Abs), f; 1a hé sb pha
loang pha octanol, f, 1a hé s6 pha lodng pha nudc.

Phwong phiap xac dinh hiéu suit
phytosome héa

Dinh lugng rutin toan phan (rutin dang tu
do va rutin trong phtic hop phytosome): Hut
chinh xac 1 ml hon dich phytosome, dua vao
binh dinh muc 25 ml, bd sung methanol dén
vach, tiép tuc pha lodng va dinh luong béng
phuong phéap do quang.

Dinh lugng rutin phytosome: Dé xac dinh
hiéu suit phytosome hoa, can loai ph?in rutin tur
do. Trong nudc, rutin tu do khong tan va kich
thudc tiéu phan tuong ddi 16n, khi ly tam 5000
vong/phut trong 10 phut s& ling, bam vao thanh
dng. Ly phan dich con lai, dinh lwong bing
phuong phép do quang.

Hiéu suit phtosome hoa dugc tinh bang

cong thuec:
Al — Ablank f 1

A2 — Ablank f 2
Trong d6: A;: D hép thu quang ciia rutin
phytosome sau khi li tim (Abs), A,: D9 héap thu
quang ctia rutin phytosome toan phan (Abs), fi,
f, 1an luot 1a hé sb pha lodng cua phytosome
rutin ly tim va toan phan [7].

Phwong phap lam giam Kkich thwéc
tiéu phan

Phytosome sau bao ché duogc siéu am dé
lam giam KTTP va miu dong nhat hon: phan
tan mot lugng nho phuc hop vao 50 ml nudc,
siéu 4&m lién tuc 50 ml hon dich phytosome trén
trong 10 phut bang thlet bi si€u &m cam tay &
tan s6 60Hz va cong suat 50W.

Phwong phap danh gia kha nang tao
phite giira dwogc chit va phospholipid

Phwong phdp do nhiét quét vi sai DSC: St
dung dia nhém chira mau 40ul, dyc thung nép,
khéi lvong miu khoang tir 3 — 7 mg. Nhiét do
quét tir 50 — 300°C, tbc do gia nhiét 5°C/phut.
Trong qué trinh thir, thoi khi nitrogen véi luu
luong 50 ml/phaut.

Phuwong phdap do quang phé héng ngoai IR:
Lay khoang 5 -10 mg mau da lam kho, tron déu
va nghlen min v6i KBr, khi duoc hdn hop dong
nhit dem déap thanh vién mong. Tién hanh quét
phd véi vién nén thu dugc.

Phwong phap do nhiéu xa tia X: Mau dugc
gilr trong bo gitr mau va dua vao thiét bi. Quét
miu tir goc 5°-50° véi tbe dd quay goc O =
10°/phat, nhiét do 25°C

Phuong phép xac dinh hiéu suit phun sy
Hiéu suit phun siy dwogc tinh theo cong
thirc H=(m1/m2) x 100 (%)
_Trong do6: ml: khdi lwong phytosome bao
ché duoc (g)
- m2: khéi lugng chét tan co trong
dich phun say (g)

3. Két qua va ban luin
3.1. Bao ché phytosome Rutin

Lua chon dung moi

Tién hanh bao ché phytosome rutin véi ty 16
mol rutin: PC 14 1:1 theo phwong phéap bdc hoi
dung méi. Phirc hop tao thanh dugce danh gia
KTTP, phan bé KTTP, thé zeta va hiéu suit
phytosome héa. Két qua thu duoc & bang 1.
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Béang 1. Hiéu sudt phytosome hoéa va mdt s6 dic tinh cia phytosome bao ché
v6i cac dung moi khac nhau (n=3)
x . KTTP Thé zeta Hiéu suat phytosome
Mau  Dung mdi (nm) PDI (mV) héa (%)
Ml Ethanol 310,3+8,1 0,303 + 0,019 -87,5 1,95 92,99+1,44
Mz Methanol, 255,5422,5 0,370+0,030 -85,56,60 77,2246,49
diclomethan

So v6i phytosome rutin dugc bao ché theo
phuong phép bdc hoi st dung dung moéi n-
hexan, phytosome rutin bao ché st dung dung
moi ethanol cé kich thudc 16n hon (310,3 nm so
v6i 255,5 nm), gia trj tuyét d6i thé zeta nhé hon
khong dang ké (87,5 mV va 85,5 mV), phan b
KTTP nho hon (0,303 so vai 0,370). Tuy nhién
hiéu suit phytosome hoa cao hon (92,99 % so
v6i 77,22 %).

Tuy nhién khi sit dung cac dung moéi nhu
methanol, diclomethan, n-hexan s€ gy 6 nhiém

mdi truong va gy doc than kinh do khé co thé
loai bo hoan toan trong qua trinh bao ché. Do
vay, dung moéi ethanol duoc lya chon dé bao
ché phytosome.

Khéo sat anh hudng cua nhiét dé phan tng

Phytosome rutin dugc bao ché bang phuong
phap bbc hoi dung méi véi cac théng sd nhu
sau: Ti 1€ mol rutin: PC 1a 1:1, dung moi la
ethanol, thoi gian phan ung: 3 gio, nhiét do
phan tng lan luot 13: nhiét do phong (25°C),
40°C, 50°C. Két qua thu dugcenhu trong bang 2.

Bang 2. KTTP, PDI, thé zeta, hiéu suat phytosome hoa ctia hdn dich
phytosome rutin theo nhiét d§ phan irng (n=3)

Miu I;E;e; ggg ey KTTP (am) PDI Thé zeta (mV) E;Z‘t;‘)at phytosome
Ml 25 310,3 + 8,1 0,303 +£0,019  -87,5t1,9 92,99+1,40
M3 40 353,8 483 0313+£0,018  -79,5+2.2 92,00+ 2,42
M4 50 4094 + 283 0,330 £0,045  -82,6+2.1 93,124+ 3,45

KTTP nho nhét khi phan mg xay ra & nhiét
do6 phong (310,3 nm). Khi nhiét 4§ phan ung
tang 1én, KTTP ciing tang 1én (KTTP ¢ 40°C 1a
353,80 nm va lén t61 409,4 nm khi & SOOC), co
thé khi ting nhiét do, lién két hydro giita PC va
rutin kém bén virng hon. Cac mau déu c6 gia trj
tuyét dbi thé zeta cao (>75mV) va hiéu suit
phytosome hoa cao (>92%).

Phytomsome rutin dugc bao ché & nhiét do
¢6 KTTP nhé nhit (310,30 nm), PDI nhé nhat
(0,303) va gia tri tuyét dbi cna thé zeta cao nhit
(87,5 mV). Vi thé nhiét do phong dugc chon
lam nhiét d6 phan ing cho nhiing nghién ctru
tiép theo.

Khao sat anh huong cua thoi gian phan Gng.

Bang 3. KTTP, PDI, thé zeta,hiéu sudt phytosome hoa ctia hdn dich
phytosome rutintheo thoi gian phan Gng (n=3)

x Thoi gian phan £ Hiéu suat
Mau img (gid) KTTP (nm) PDI Thé zeta (mV) phytosome hoa (%)
M1 3 310,3+8,1 0,303+0,019  -87,5+1,9 91,23 +1,40
M5 12 312,5+7,6 0,357+0,032  -88,7+2,0 95,00 + 1,89
M6 16 318,4£8,1 0,337 £0,054 -80,4+3,1 95,32+2,01
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Bao ché phytosome rutin bang phuong phap
bbc hoi dung méi véi cac thong sé nhu sau: ty
1€ mol rutin:phospholipid la 1:1, nhi¢t do phan
tmg: 25°C, thoi gian phan tmg lan luot 14 3 gio,
12 gior va 16 gio. Két qua thu dugc thé hién &
bang 3.

Khi thoi gian phan ng tang lén thi KTTP
va PDI tang khong dang ke gid tri tuyét ddi thé
zeta thay d0i it. Vé hiéu suat phytosome hoa thi
khi thoi gian phan tng ting thi hiéu suit ciing
tang. Tuy nhién hiéu suat phytosome héa & thoi
gian phan ung 1a 12 gio (95,00 %) va 16 gio

(95,32 %) tang 1én rét it. Didu nay co6 thé do sau
12 gio thi phan Gng di xay ra gin nhu hoan
toan. Do véy thoi gian phan ung la 12 gi¢ dugc
Iwra chon.

Khao sat anh huong cia ti 16 mol cac chat
tham gia phan tng.

Tién hanh bao ché phytosome rutin bang
phwong phéap bdc hoi dung méi véi cac thong
s6 ki thudt nhu sau: thoi gian hinh thanh lién
két 12 gio, nhigt do khudy tir: 25°C, ti 1¢ mol
rutin va PC 1an luot: 1:1, 1:2, 2:1. Két qua
duoc mo ta trong bang 4.

Béang 4. KTTP, PDI va hi¢u suét phytosome hoda cua hdn dich

phytosome rutin theo ti I¢ mol Rutin: PC (n=3)

x Ty 1¢ mol ; Hiéu suat
Mau utinPC KTTP (nm) PDI Thé zeta (mV) phytosome hoa (%)
M5 1:1 312,5+7,6 0,357 £0,032 -88,7+2,0 95,00 = 1,89
M12 1:2 537,4+ 15,6 0,304 = 0,008 -82,5+1,3 96,27+ 3,85
M21 2:1 406,6 + 35,1 0,342 £ 0,052 -70,4+£3,0 48,03+ 2,76

Bang 5. KTTP, PDI va hiéu suat phytosome héa ciia hdn dich
phytosome rutin theo ti 1€ mol Ru: PC: CH (n=3)

x Ty 1€ mol £ Hiéu suat phytosome
Mau rutin-PC-CH KTTP (nm) PDI The zeta (mV) héa (%)
M5 1:1:0 312,5+ 7,6 0,357 £ 0,032 -88,7+ 2,0 95,00 + 1,89
M7 1:1:0,1 437,4+ 15,0 0,309 £+ 0,090 -90,7 £ 4,5 89,32 +4,51
M8 1:1:0,2 299,4+ 10,1 0,350 + 0,080 -109,7+2,3 90,61 + 3,22
M9 1:1:0,4 3443+ 11,4 0,465 £ 0,093 -80,2+2,9 87,53 £3,12
M10 1:1:0,8 4112+123 0,337 £ 0,056 -894+473 80,48 £ 2,39

Khi ty 1€ mol rutin: PC tang Ién thi KTTP
clia phytosome giam, gia tri tuyét d6i cua thé
zeta va hiéu sut phytosome hoa ting. Nguyén
nhan 13 do cang c¢6 nhiéu phospholipid thi cung
cap cang nhiéu vi tri lién két, phic hop dé tao
thanh hon va luong rutin tham gia lién két duoc
nhiéu hon do d6 hiéu suét tang 1én. Dé t6i wu vé
KTTP va hiéu suat phytome hoa, ty 1& mol rutin:
PC la 1:1 dugc lya chon cho nhiing khao sat sau.

Khao sat anh hudng cia cholesterol dén do
6n dinh cua phytosome rutin.

Nghién ctru tién hanh khao sat anh huong
ctia cholesterol & céc ti 1& mol khac nhau dén

hiéu sudt phytosome héa va dic tinh cia hdn
dich phytosome rutin.

Tién hanh bao ché phytosome rutin véi ty 16
mol cac chat khac nhau bang phuong phap bdc
hoi dung moi voi cac thong s6 ki thuat da duoc
Iira chon. Két qua duoc mé ta trong bang 5.

Khi thay d6i ty 1& mol rutin:PC:CH thi cic
dic tinh cta hdn dich phytosome ciing thay dbi.
Mau M8 véi ti 1é mol rutin: PC: CH 1a 1:1:0,2
c6 KTTP va PDI nho nhét (299,4 nm; 0,309),
gi4 tri tuyét dbi thé zeta 16n nhét (109,7 mV).
Do vay ty 1€ mol rutin:PC:CH 1a 1:1:0,2 duoc
sir dung cho cac nghién ciru tiép theo.
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Luya chon phuong phép loai dung moi
Phytosome rutin dugc bao ché’ theo phuong
phap boc hoi dung moi dudi ap suat chan khong

va phuong phap phun sdy v6i cac thong sb nhu
bang 6. Két qua thé hién trong bang 7.

Béang 6. Thong s6 k¥ thuét bao ché phytosome rutin theo phuong phap bbe hoi dung mdi dudi ap suét
chan khong va phuong phap phun say

Phan ting tao phuc

- Ti 1€ mol Rutin: PC: CH 1a 1:1:0,2, dung m6i hoa tan: ethanol

phytosome - Thoi gian phan tng: 12 gio, nhiét d§ phan ing: 25°C.
Phuong phap loai Phuong phép boc hoi dung moi dudiap  Phuong phap phun sdy:
dung moi suat chan khong: - Nhiét d¢ dau vao: 90°C

- Téc d6: 100 vong/phut
- Nhiét do: 50°C
- Thoi gian: 1 gio

- Nhiét do déu ra: 50°C
- Ap lyc sung phun: 3,5 atm
- Toc d6 phun: 1400 ml/ gio

Bang 7. KTTP, PDI, thé zeta, hiéu suit phytosome hoa cta hSp dich phytosome rutin theo phuong phap bbc hoi
dung mdi va phun say (n=3)

x . Thé zeta Hiéu suat phytosome
Mau  Phuong phép KTTP (nm) PDI (mV) héa (%)
M8 Boc hoi dung moi 2994 + 10,1 0,350 + 0,080 -109,7+2,3 90,61+ 0,15
M1l  Phun sy 263,728 0,325+0,035 -68,9+£3,1 95,43+ 0,08

Thé zeta va hiéu sudt phytosome hoa 2 miu
déu cao. Mau phun siy cho KTTP, PDI nho
hon mau bdc hoi dung méi. Do vay, phuong
phap phun siy dugc st dung trong phuong
phap nay. Phuong phap loai dung moi bang
phuong phap phun sdy co nhiéu vu diém hon so
v6i phuong phap bdc hoi dung mdi bang co
quay dudi ap sudt chan khong nhu qua trinh
dién ra lién tuc, d& dang trong viéc san xuat 16n
0 quy md cong nghiép, thich hop vdi ca hoat
chat nhay cam véi nhiét do thoi gian tiép xuc
v6i nhiét rat ngin (chi tr mili gidy dén vai
gidy). Ngoai ra khi st dung phuong phap phun

sy thi phytosome thu dugc & dang bot rat min,
toi, dé dang co the phdi hop dua vao vién nang
ctmg, nang mém,cém thude, vién nén, hén dich..

Khao sat diéu kién phun sdy

Phytosome rutin dugc bao ché theo phuong
phap phun sdy v6i cac thong sb: tbe do phun:
1200 - 1800ml/gio, nhiét do dau vao: 85-
110°C. Két qua dugc trinh bay trong bang 8.

O nhiét d6 dau vao 90°C va téc do phun
1600ml/gid thi hidu sudt phun sdy dat cao nhAt.
Do d6, lya chon thong sb nay dé bao ché
phytosome.

Bang 8. Khéi lugng phytosome rutin thu dugc khi phun sdy véi nhiét do khac nhau (n=3)

Nhiét d6 dau vao (°C) 85 90 110 90 90 90

Téc d6 phun dich (ml/gio) 1600 1600 1600 1200 1400 1800
. : : 48,3 54,5 48,1 27,0 33,9 36,3
A A A 0 9 9 b 9 9 bl

Hiéu suatphun say (%) 125 119 124 21 L1 131

Bang 9. Mot s6 dic tinh cua phytosome bao ché bang phuong phap phun siy (n=3)

Ve ; , KTTP Thé zeta Hiéu suat phytosome H¢ s6 phan bo
Chi tiéu Hinh thirc (nm) PDI (mV) héa (%) dAu/nude
Phytosome  BOt toi min, 266,4 0,292 3,76+ 0,09

rutin mau vang +7,1 +0,080

95,61+0,24 (Rutin 12 7,54)
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3.2. Panh gia mét s6 dac tinh ciia phytosome
bao ché duoc

Tién hanh bao ché 3 mé phytosome rutin,
mdi mé 10g rutin bang phuong phap phun siy
v6i cac thong sd ky thuat di duoc lwa chon.
Phytosome rutin dugc danh gia mot s6 dic tinh,
két qua thé hién nhu trong bang 9 va hinh 1.

Nhan xét: Phytosome rutin ¢c6 KTTP nho
(266,4 nm), PDI hep (0,292), gia tri tuyét dbi
thé zeta (82,7mV) va hiéu suit phytosome hoa
cao (95,61%), d6 tan trong cac moi truong da
duoc cai thién so voi rutin. PO tan cua
phytosome rutin trong nudc ting gap 2,52 lan,
con hé sé phan bd dau/nuée giam 2,01 lan so
v6i rutin. Nhu vdy bao ché dudi dang
phytosome da cai thién dd tan cua rutin, tang
kha ning thdm qua da, ting sinh kha dung. Két
qua nay cling phu hop voi nghién ctru trude cua
Malay va cong su [5].

250 215.09

200 185.66
147.0
150
100.34
85.32 84.2
100 66.28 76.55, I
0

pH1,2

(=

Do tan bdo hoa (mg/ml)

3 68 i
W Rutin 'ﬂii’lntwmmﬂmn‘ ° nuoe

Hinh 1. B9 tan bao hoa ctia Rutin va Phytosome
rutin trong cac mdi truong pH khac nhau.

3.3. Chuitng minh kha nang tao phuc giita rutin
voi phospholipid

Phé hong ngoai (FTIR): Phd hdng ngoai
ctia phirc hop phytosome rutin cho thiy céc pic
hap thy cia nhém hydroxyl (O -H) cua rutin
dich chuyén sang budc séng thip hon: tur
3412,08 cm-1 sang 3363,86 cm-1, pic hap thu
cta nhom (RO)2PO2- cua PC tai 1238,30 cm-1
va 1085,92 cm-1 dich chuyén sang budc song
1199,72 cm-1 va 1055,06 cm-1. Nhu vay phé
IR di cho thiy sy tao thanh phuc hgp giita —
OH cua rutin va nhom PO4- ctia phospholipid.

\'\ wrE W T \ W A
\.‘_“ ) SEE \ |'\|‘J||"||' I,'I’h M r Nvli 'L'UN \flur “|
_,__\ /\’J
PhuonhaMylchnll
Vau i
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Hinh 2. Pho hong ngoai ctia rutin, PC, cholesterol va
phytosome rutin.

Phén tich nhiéu xa tia X: Gian dd nhiéu xa
tia X cua rutin ¢6 nhiéu pic nhiéu xa, ching t6
rutin ton tai & trang thai két tinh trong khi PC
chi c6 mét pic rong. Gian d6 nhidu xa cta phirc
hop phytosome rutin khéng con pic nhiéu xa.
Diéu d6 chimg té di co sy twong tac giira rutin
va phosphatidylcholin 1am rutin chuyén tir trang
thai két tinh sang trang thai v6 dinh hinh.

Phosphatidylehaolin

T %
e 1
ST I

e LYy

Phytosome Rutin

Hinh 3. Gian d6 nhiéu xa tia X cua rutin, PC,
chocolesterol va phutosome rutin.

Phén tich nhiét quét vi sai (DSC): Gian dd
nhiét cua phic hop phytosome rutin khong con
thiy xuét hién pic thu nhiét cia PC va rutin.
Thay vao do la su xuét hién ctia mot pic thu
nhiét moi ¢ nhiét d6 183,6188°C thap hon cua
rutin nguyén liéu (188,9488°C). Didu d6 ching
td su tao thanh phic hop gilra rutin va
phospholipid.
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Hinh 4. Phd DSC cua rutin, PC, cholesterol va
phytosome rutin.

Két qua phan tich cac phd da ching minh
¢6 sy hinh thanh phtc hop phytosome, giita dau
phan cuc cta phospholipid va cac nhém chirc
phan cuc cua dugc chat bang lién két hydro.

4. Két luan

Nghién ctru di bao ché duoc phytosome
rutin bang phuong phap phun sdy. Ti 1¢ mol
rutin: PC: CH dugc chon 1a 1:1:0,2. Quy trinh
bao ché véi thong sé ky thust nhu sau: toe do
khdy tir 1a 150 vong/phut, thoi gian khudy tir 12
gidr & nhiét do6 25°C; phun sy loai dung méi &
nhiét d6 dau vao 90°C, téc do phun dich
1600ml/gio. Phytosome rutin da duoc danh gia
dugc mot sb chi tiéu chat lugng ciia nhu: hinh
thire, kich thude tiéu phan (266,4 nm), phan bd
kich thuéc tiéu phan (PDI=0,292), gia tri tuyét
dbi thé zeta (82,7mV), hiéu sut phytosome hoa
(95,61%), do tan va hé s6 phan bd dau nudc.

Phd FTIR, DSC, nhidu xa tia X di chirng minh
dugc c6 su tao phuc gilta rutin @ va
phosphatidylcholin.
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Preparation of Rutin Phytosome Complex
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Abstract: Rutin, a flavonol glycoside, has been reported to have antioxidant, anti-inflammatory,
antithrombotic, antineoplastic effect, and can inhibit ultraviolet radiation-induced cutaneous oxidative
stress and inflammation. The oral bioavailability of Rutin is very low. Phyto-phospholipid complex
(phytosomes) is helpful in enhancing oral bioavailability and transdermal permeation of Rutin. Rutin
phytosomes were prepared with phosphatidylcholine (PC) and cholesterol by solvent evaporation and
spray drying method. The physicochemical properties of phytosomes were evaluated using particle
size analyses, polydispersity index, Zeta potential, encapsulation efficiency, furrier transformation
infrared spectroscopy (FTIR), differential scanning calorimetry (DSC) and X-ray diffraction (XRD).
Phytosomes with the Rutin: PC: cholesterol molar ratios of 1:1:0.2, prepared by spray drying method
showed the lowest particle size (266.4 nm) and the highest encapsulation efficiency (95.61%). The
results of the FT-IR, DSC and XRD studies confirmed the phyto-phospholipid complex formation.

Keywords: Rutin, Phytosomes, spray drying.



