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Summary 
Regarding that resveratrol displays many health-beneficial properties and possesses a remarkably 

strong antioxidant activity; but its positive effects are restricted due to its poor water solubility, low 
absorption by oral administration, unstableness (easily converting to the less active cis-form, particularly 
on exposure to UV light); and to overcome these limitations, encapsulation using liposome is a good 
option; in this concern, liposomes are optimal carrier for the entrapment and cellular delivery of drugs 
as they can incorporate a lipophilic drug within the membrane bilayers to protect it from light and other 
degradative processes; in this study, liposomal resveratrol was prepared by reverse-phase evaporation. 
After preparation, liposomes were probe sonicated and then characterized by size and encapsulation 
efficacy. The effect of different formulation factors on the encapsulation efficiency and the particle sizes 
were investigated. These factors included the mole ratio of the drug to soybean phosphatidylcholine 
(drug/SPC), the mole ratio of cholesterol to soybean phosphatidylcholine (chol/SPC). The encapsulation 
efficiency of 95.66 % was obtained when using drug/SPC (1:12 mol ratio), Chol/SPC (1:5 mol ratio). 

Keywords: Resveratrol, liposomes, nanoteehnology sonication. 

Dat van de 

Resveratrol (RES) la mot polyphenol khang 
dpe to tu nhien cd trong nhieu loai thuc vat nhu: 
nho, dSu, dau tuang, cot khi cu... Nhieu nghien 
ciru cho t h i y RES cd tac dung ch ing oxy hda 
manh han ea vitamin E va C, bao ve th in kinh, 
chong viem, chong ung thu.. . •". Tuy nhien cung 
nhu nhi lu polyphenol tu nhien khac, RES tu do 
cd sinh kha dung bj han c h l bdi do hoa tan kem 
trong dich sinh hpc (< 0,001 mol/L), kha nang 
h i p thu qua dudng u ing th ip , khdng on djnh va 
chuy in hda thanh dgng ft ed hoat tinh sinh hpc 
do tac dpng eua tia UV. Do vay, liposome la dugc 
coi la ch i t mang thich hgp de kh ic phuc nhCi'ng 
han c h l nay do cd tinh thieh i ing sinh hpc, phan 
huy sinh hpc hoan toan va ed the mang ea dugc 
ch i t than d i u va dugc ch i t than nudc. Hien nay, 
trgn t h i gidi da cd mpt so cdng trinh nghien ciru 
eung nhu san xuat c h l p h i m liposome RES. Tuy 
nhign, d Viet Nam mdi ehi nghien cu-u tong hgp 
RES bang phuang phap hoa hpe, hay phan Igp 
tu' cay cdt khi eu, hien chua ed cdng trinh khoa 
hpc duge edng bo v l ipng dung liposome de 
lam c h i t mang RES. Do dd, ehung tdi thge hien 
nghien cuu nay vdi mye dich nham tao dugc va 

khao sat anh hudng eua ty le dugc chat, ta dugc 

trong cdng thiic d i n cac dac tinh ciia liposome 

resveratrol. 

Nguyen lieu, thi l t bj va phu'ang 

phap nghien CLFU 

Nguyen lieu va thiet bj 

Nguyen lieu 

Trans-Resveratrol dugc san xu i t bdi 
Cdng ty DSlVl Nutritional Products Ltd (Thuy 
ST). Phosphatidyleholin dgu nanh (soy 
phosphatidyleholin-SPC) do Cdng ty Avanti polar 
Lipids (My), cholesterol (ehol) do Merck (Diie) 
cung d p . Triton X-100, diethyl ether va mdt so 
hda ch i t khae dgt tieu chuan diing eho phan tich. 

Thiet bi 

Mang polycarbonat kich thudc Id Ipc 0,4 pm 

va 0.08 pm (Whatman, My). Till t h i m tich MWCO: 

12000-14000 Da (Spectrum Labs-My). Thiet bi 

sieu am d i u do Labsonie tan so 30 kHz (Nhat 

Ban). May quang pho Spectre UV-VIS Double, 

Labomed, Ine. (My). May cat quay BUCHI R-210 

(Thuy Sy). Kinh hien vi dien tir t ruyin qua (TEM) 

JEOL 1010 (Nhat Ban). 
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PhLPcng phap nghien cuu 

Tao tiiu phin liposome resveratrol 

Tao cac tieu phan liposome resveratrol theo 

phuong phap phuang phap bdc hai pha dao î i, 

torn tat nhu sau' Hda tan hon hgp phospholipid, 

cholesterol, RES vao diethyl ether Bo sung them 

dem PBS pH 7,4, sau do sieu am lien tuc b ing 

may sieu am e lm tay trong 5 phut, cudng dp 

100% de tgo nhu tuang min nudc/d lu Toan bp 

dich dugc c i t quay ehan khong d 40 °C, t i e dd 

quay 100 vong/phiit trong 30 phiit. Sau khi Idp 

mang mong lipid dugc tao thanh e l t quay them 

60 phiit de lam bay hai h i t dung mdi huu ca. 

Hdn djeh liposome tao thanh dugc sieu am gian 

doan bang sieu §m e l m tay, cudng dp 100 %, 

nhjp phat xung 0,6s, trong d i lu kien nhiet dp th ip 

(< 50" C), thdi gian 5 phut. Hdn djch liposome sau 

khi sieu am dugc loai RES tu do bang phuong 

phap tham tach vdi mang Ipc kich ed Id: COMW 

= 12000 - 14000 Da, trong dgm PBS pH 7,4 

tham tach trong 18 gid trong d i lu kien nhigt do 

th ip ( 2 - 8 °C), thay dem sau 2 gid, 4 gid va t i l p 

tuc de tham tach qua dem (luu y bpc g i l y nhdm 

de tranh anh sang trong qua trinh th im tach). 

Khi khao sat ti le mol RES/SPC, giu' nguyen 

ti le mol chol/SPC, thay doi ti le RES/SPC cdn 

eae thong so khac thudc quy trinh bao ehe khong 

thay doi. Tuang tu, khi khao sat ti le mol ehol/ 

SPC, giO- nguyen ti le mol RES/SPC, thay doi ti le 

chol/SPC cdn cac thdng so khac khdng thay doi. 

Danh gli liposome resveratrol tao thinh 

Kieh thuac tiiu phan, phin bd kich thuuc tiiu 
phin 

Kich thudc tieu phan (KTTP), phan bo kich 

thude tieu phan duge xac djnh bang thi l t bi 

Zetasizer ZS90 (Anh) sau khi pha loang hdn djeh 

200 l i n b ing dung djch NaCl 0,9 % da loc qua 

mang Ipc 0,2 pm. 

Dinh gii hiiu suit liposome hda resveratrol 

Nguyen t ie : Pha va mang liposome bang 

ch i t hoat dpng b l mat Triton X-100, sau do pha 

loang va t i ln hanh djnh lugng RES b ing phuang 

phap quang pho UV-VIS. 

Hieu su i t liposome hda (EE %) duac tinh 
theo cong thuc: 

EE % --
Tong litmig RES 

-Xl00% = ~xl00% 

Trong do: Lugng RES dugc liposome hda la 

lugng RES cd trong liposome sau khi da tham 

taeh loai RES tu do. Tong lugng RES la luang 

RES cd trong hon djeh liposome trudc khi thim 

tach. Ag' Dp h i p thu quang ciia m l u sau khi tham 

tach; Aj,: Dp h i p thu quang cua mau trudc khi 

tham tach. 

Djnh lugng RES b ing phuang phap quang 

pho UV-VIS' Hda tan 0,01 g RES trong dung djch 

Triton X-100 (1%). Quet pho hap thu cua RES 

trong moi trudng dem PBS va Triton de tim ra 

budc song h i p thu cue dai cua RES trong mdi 

trudng nay {X max). Khao sat moi tuang quan 

giiia n lng dp RES vdi mat dp quang va danh gia 

dp lap lai cua phuang phap. Danh gia anh hudng 

ciia ta dugc d i n phep djnh lugng. 

Phuang phap x u ly so li#u 

Cac so lieu duge xir ly b ing ph in mem 

Microsoft office Excel 2007 d l tinh gia trj trung 

binh va dp Igch chuan SD. Sir dung ki lm < n̂h 

t-test d l danh gia su khae nhau giua eae k i t qua. 

Su khac biet la ed y nghTa th ing kd khi p < 0,05. 

Ki t qua 

Khao sat anh hyd-ng cua t i le mol RES/SPC 
t rong cong thii-c den KTTP, PDI va hieu suat 
l iposome hoa 

T i ln hanh tao liposome RES, trong do co 

djnh tl le mol chol/SPC = 1/5, ti le mol RES/SPC 

lan lugt la 1/6; 1/9; 1/12 va 1/15 (bang 1). The 

tieh diethyl ether de hda tan cac thanh phin la 

30 ml, the tieh dem PBS pH 7,4 la 10 ml. Tien 

hanh danh gia KTTP, phan bo KTTP va hieu suit 

liposome hda cua cac mau. K i t qua dugc tnnh 

bay trong bang 2. 

Bang 1: Thanh phin cdng thu'c bao chi eac 

miu khao sat ti le mol RES/SPC 

r / / | RES/SPC 

"'»E8(S) 

"lspo(9) 

"IchaCg) 

1/6 

0,0100 

0,2036 

0,0203 

1/9 

0,0100 

0,3054 

0,0305 

1/12 

0,0100 

0,4072 

0,0406 

)/)5 

0,0100 

0,5090 

0,0508 
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Bang 2: Anh huong cua tiii RES/SPC dSn kich thimc tieu phan (KTTP), phan bo KTTP liposome 

RES/SPC 

1/6 

1/9 

1/12 

1/15 

PDI 

0.371 

0,457 

0,405 

0,436 

KTTP trung binh 
cUa he (d.nm) 

233.2 

256,7 

237,9 

251,9 

Pic 

1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 

KTTP trung binh mdi 
pic (d.nm) 

199,0 
3629,0 

0,0 
155,9 

3306,0 
0,0 

77,4 
348,8 

4922,0 
177,2 

2602,0 
0,0 

%theo 
the tich 

16.8 
83,2 
0,0 
18,4 
81,6 
0,0 
17,4 
9,9 

72,8 
12,9 
87,1 
0.0 

Dq rdng pic 
(d.nm) 
93,50 

1446,00 
0,00 

106,40 
1485,0 
0,00 
31,23 
142,60 
888,60 
63,02 

889,50 
0,00 

Hieu suit 
(EE% t SD) 

81,15*1,29 

88,11 ±0,98 

95,66 ±1,07 

94,81 ±0,91 

K i t qua thu dugc t i i bang 2 cho thay khi thay 
doi tl le RES/SPC va giu' nguyen ti Ig chol/SPC 
thi eae mau thu dugc cd kich thude t i lu phan 
liposome kha Idn, phSn bd KTTP rpng (PDI -
0,4), he kem dong nhat. Ca 4 ti le d i u eho higu 
su i t liposome hda tren 80 %, trong dd, 2 m l u cho 
higu su i t tren 90 % (1/12 va 1/15). Tuy nhien, khi 
giam t! le RES/SPC, hieu su i t tai thuoe tang len 
tit 81,15 % (1/6) d i n 88,11 % (1/9) va 95,66 % 
(1/12) (cao han c o y nghTa th ing keso vdi m l u t i 
Ig 1/9, p < 0,05), nhung khi giam xudng cdn 1/15 
thi higu su i t Igi giam nhe edn 94,81 % (khdng cd 
y nghTa thong ke, p> 0,05). Do do, chung tdi lua 

Bang 3: Thanh phan cdng thi^c bao chi cie mau 

chpn ti Ig RES/SPC = 1/12 cho hieu su i t tai thuoe 

cao nhi t , kich thudc va PDI kha nhd d l ap dung 

cho eae nghien ci iu t i lp theo. 

Khao sat anh h y a n g cua t i le mol chol/SPC 

trong cong th i i c den KTTP, PDI va hieu s u i t 

l iposome hda 

Tiep theo, khi tao liposome RES e l dmh ti 

le mol RES/SPC = 1/12, thay d i i ti le mol ehol/ 

SPC l i n lugt la 1/2;1/3;1/4;1/5 (bang 3). The tich 

diethyl ether d l hda tan cac thanh ph in la 30 ml, 

the tieh dgm PBS pH 7,4 la 10 ml. K i t qua dugc 

trinh bay trong bang 4. 

khao sit ti li mol chol/SPC 

Tile chol/SPC 

%Es(9) 

"i.,„(g) 

mc„(9) 

(/2 

0,01 

0,4072 

0,1016 

1/3 

0,01 

0,4072 

0,0677 

1/4 

0,01 

0,4072 

0,0608 

1/5 

0,01 

0,4072 

0,0406 

Bang 4: Anh huang cua tl 1$ chol/SPC din kich thuoc tiiu phan (KTTP), phan bd KTTP liposome 

v^ hi^u suat tao liposome 

Chol/SPC PDI 

1/2 0,397 

1/3 0,383 

1/4 0,433 

1/5 0,405 

KIIH trung binn 
ciia he (d.nm) 

237,8 

235,6 

234,1 

237,9 

Pic 

1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 

Kllf trung binn 
mdipic{d.nm) 

92,5 
444,8 

5302.0 
62,8 

417,0 
5103,0 
83,2 

494,0 
5269,0 

77,4 
348,8 

4922,0 

%theo 
the tich 

26,7 
17,8 
55,5 
32,9 
19,1 
48,0 
32,2 
20,3 
47,4 
17,4 

9,9 
72.8 

Bg rgng pic 
(d.nm) 
37,16 
198,90 
705,10 
24,02 

204,50 
843,20 
35,42 

221,70 
718,30 
31,23 
142,60 
888,60 

Hieu suit 
(EE% ± SDI 

85,85 ±1,74 

89,58 ± 0.71 

93.55 ± 0.74 

95,66 ± 1,07 

TAP c m DirglC HQC - 8/2014 (SO 460 NAM 54) 



Nghien CIFU - Ky thuat 

Ket qua thu dugc bang 4 cho thay liposome 
cd kich thudc kha Idn va khong ed su khac bigt 
nhi lu giCra cac m l u , phan bd KTTP ehua that 
dong d i u , PDI con kha Idn (khoang 0,4), cac 
m l u d i u CO hieu su i t liposome hda cao, t i i han 
85 den han 95 %. Tuy nhien, khi giam ti le ehol 
trong m l u , hieu su i t liposome hda tang kha 
nhi lu. M l u cd ti le ehol cao nh i t cho hieu su i t 
liposome hda th ip nhat (85,85 %). M l u cd ti le 
ehol thap nhat (1/5) cho hieu su i t liposome hda 
cao nhi t (95,66 %), cao han cd y nghTa so vdi 
m l u ed tl le 1/4 (p < 0,05). Do do, t i i k i t qua 
nghien CLFU tren, chung tdi lua chpn cdng thifc co 
ti le mol chol/SPC = 1/5 cho hieu su i t liposome 
hda cao nhat d l dung trong cac nghien CLFU tiep 
theo. 

Ban luan 

Ve Phu'O'ng phap tgo l iposome resveratrol 

Trong so cac phuang phap tgo t i lu phSn 
liposome, bdc hoi pha dao la mpt trong nhu'ng 
phuang phap dan gian va eho hieu su i t cao '^i. 
Phuang phap nghien ci iu nay cho hieu su i t 
liposome hda cao, m l u cao nh i t cho hieu su i t 
95,66 % (bang 2). So sanh vdi nghien ciru cua 
Xin Y. L. va cpng su '̂ ', cung sir dung phuong 
phap b le hai pha dao cung nhu phuang phap 
lam nhd kich thudc t i lu phan, hieu su i t thu dugc 
la tuang dong (95 %). Trong khi dd, cac phuang 
phap hydrat hda mang film eho hieu su i t th ip 
han (khoang 50%) i^^'. O i iu nay ed the duge 
giai thich do khi tien hanh chung tdi da cai t i ln 
quy trinh, t i ln hanh eat quay them 1 gid sau khi 
ether bay hai h i t , vi theo Cortesi R. ether ton 
du trong c h l pham viia ddc vu'a cd t h i gay rd 
ri dugc chat, ngoai ra chiing tdi cdn tien hanh 
lam lanh m l u bang nudc da khi sieu am d l tranh 
hien tugng qua nhiet gay oxy hda RES î i. RES 
rat d l bj giang hda bdi anh sang, do do toan bp 
qua trinh duge tranh anh sang. 

V l phuang phap lam nhd kich thude tieu 
phan, chiing tdi su dung phuang phap sieu am 
trong nghien ciru, bdi phuang phap nay don 
gian, thdi gian tien hanh nhanh va khong can 
thi l t bi qua phirc tap. Tuy nhien, liposome thu 
dugc ed kich thude tieu phan kha Idn, phan bo 
kich thudc tieu phan rdng va khdng cd su khae 
bigt nhi lu giu'a cac m l u (bang 2). Oieu nay cd 

t h i giai thieh do nang lugng sieu im ph^n tSn 
khdng ddng deu giua cac vj tri, trong dd cae tilu 
phan nam cang gan que sidu am thi chju tac d|ng 
luc cang Idn d i n den bj lam nhd d mice dp ldn 
han nhu'ng tieu phan nam xa han. Do vay, can c6 
them cac nghien ciru t i l p theo so sanh phuang 
phap sieu am vdi cac phuang phap lam nhd kich 
thudc tieu phan khae nhu phuang phap d iy qua 
mang. Tuy nhien, gial doan tao nhu tuang nudc/ 
d i u r i t quan trong. Khi them pha nude vao pha 
dung mdi hCFU ea, do khdng trpn lan vdi nudc, 
nen pha dung mdi hCfu ca t i n tai tach riSng vdi 
pha nudc, do dd can su dung nang lugng sieu 
am du Idn de tgo nhu tuang on djnh. Do v^y, 
chung tdi dung sieu am e l m tay va sieu am lien 
tuc de tao duge nhu tuang ddng nhat. Nhigt d5 
khi sieu am nen dugc k i lm soat dudi nhiet dp 
chuyen pha cua lipid, vi khi d nhidt dp cao hon 
nhiet dp chuyen pha cua SPC, SPC ton tai dgng 
vd djnh hinh, lien k i t Idng leo. Do dd, dudi nang 
lugng sieu am eao ed the d i y RES ra khdi mSng 
SPC kep. Ngoai ra, ca SPC va RES deu d l bj oxy 
hda, dac biet d nhigt dd cao ma qua trinh si6u im 
d l gay qua nhiet eye bd, nen c i n lam lanh trong 
khi sieu am cung nhu chi sieu am ngat quang. 

Ve anh huvng cua cac yeu to cong thiic 
bao ehe to^i t inh chat he l iposome tao thcinh 
va hieu suat tao l iposome 

Phospholipid la thanh ph in ea b^n cau 
tao liposome, nghign ci iu nay s i i dpng loai 
phospholipid la SPC, ehol dugc them vao dong 
vai trd on djnh mang. Khi giam ti le RES/SPC, 
hieu su i t liposome hda tang len, cd t h i giai thich 
do RES n i m trong mang phospholipid kep, neu 
ti le RES cao vugt qua kha nang tai thuoc ciia 
liposome thi RES khdng duge bao het dan den 
du thiia va tdn tgi dud i dang hda tan hoae k i t tiia 
trong mdi trudng nudc va se bi loai di khi tham 
tach, do do ti le thudc duac tai vao liposome so 
vdi tong lugng RES su dung s e t h l p . Khi giamtl 
le RES so vdi SPC thi lugng RES dugc SPC bao 
gdi cung se tang d i n khi toan bp RES dugc bao 
trong liposome thi hieu su i t nay se khdng tang 
nCia, vigc tang SPC khdng giup lam tang hi^u 
suat liposome hda, han nUa viee tang SPC trong 
khi khdng giup tang higu su i t liposome hda eiJng 
gay t i n kem nguyen lieu khi san xu i t quy mo Idn. 
Nghien ciru nay eho t h i y ty le 1/12 la phu hgp 
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nhat, k i t qua nay tuang dong vai k i t qua nghien 
ci iu trude '^. 

Khi giam ti Id chol/SPC, hieu su i t liposome 
hda tang dang ke. Cdng thiie cd t! Ig ehol eao 
(ehol/SPC = 1/2) eho higu su i t liposome hda th ip 
nhi t . Nguyen nhan la do ca ehol va RES cung 
n i m trong mang SPC, ma SPC chi cd mdt gidi 
han nh i t ffinh, khi ti l# ehol eao, nd se canh tranh 
vi tri trong mang vd'i RES va day RES ra khdi 
mang d i n den giam higu su i t liposome hda. Khi 
ti 1$ ehol giam, khdng gian trong mang duge bao 
vg bdi SPC tang \in lam cho lugng RES dugc 
vao ben trong mang liposome tang, do dd tang 
hi$u su i t liposome hoa. Tuy nhien, ehol cd vai 
trd on dinh mang, lam tang dp ctrng cua mang, 
tang si ic ehju dung cDa liposome dudi ap luc 
tham th Iu va bao vg liposome khdi tuang tac vdi 
protein trong djch sinh hpc, khi ti Ig ehol qua th ip 
cd the g&y taeh pha va lam ehol phan bo khong 
dong deu trong mang. Do vay ehung tdi ehi di ing 
nghien ci iu a ti le chol/SPC = 1/5. 

Ket luan 

Nghien ci iu da tao duge liposome RES bang 
phuang phap boe hai pha dao va khao sat, 

danh gia anh hudng ciia ti Ig eac thanh phan 

trong cdng thi ic d i n higu su i t liposome hda 

RES. K i t qua cho th i y KTTP thu dugc khoang 

200 nm, PDI khoang 0,4. Ty le mol RES/SPC/ 

ehol phCi hgp nh i t la 1/12/2,4. 
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Nghien curu tac dung uc ehe te bao ung thu 
dai trang cua dich chiet toi den 

va S-allyl-L-cystein phan lap tir toi den 
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Summary 
The anti-cancer effect of S-aiiyl-L-cystelne (SAC) and black garlic extracts ontheHT-29 ceil line was 

Investigated. The HT-29 colon cancer ceils viere Inhibited at 50 mM, 100 mlvl of SAC and 0.25 mM, 0.5 

/77M, 1.0 mM of black garlic extracts. 

Keywords: Black garlic, SAC, HT-29, anticancer. 
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