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TOM TAT. Trong nghién ctru nay, mét quy trinh diéu ché nano liposome bao boc dich chiét ndm
Cordyceps militaris bang phuong phap hydrat hoa mang da dugc thyc hién. Dich trich nam duoc thu nhan
bang phuong phap trich ly c6 hd tro siéu 4m véi nude lam dung méi va duge bao goi trong hé nano
liposome. Cac yéu t6 anh huong dén hiéu qua bao goi va kich thudc hat ctia hé thong nano da dugc nghién
ctru. Cac dic tinh ciia hé nano dwoc xac dinh bang cac k¥ thuat nhu Phan tan anh sang dong (DLS), Kinh
hién vi dién tir truyén qua (TEM) va Phan tich dién thé Zeta. Két qua cho thiy nong do lecithin tbi uu la
1:40 (w/v), vi hiéu qua bao boc d6i véi cac hop chat hoat tinh ADE dat 73,3 + 1,5% va COR dat 76,0 +
5,9%. Cong suit ddng nhit hoa t6i vu duoc tim thdy 1a 12.000 vong/phut, véi thoi gian ddng nhét hoa 1a 10
phut. HE nano liposome thu dugc dat kich thudc hat trung binh 1a 128,3 + 4,2 nm, v6i thé Zeta 1a -24,5 mV.
Nhirng phat hién ciia nghién ciru nay lam ndi bét tiém ning da dang hoa cac san pham c6 ngudn goc tir
Cordyceps militaris & nang cao gia tri ctia loai nAm duoc lidu quy nay.

Twr khéa: Cordyceps militaris, nano liposome, hydrate mang, bao goi

1. GIOI THIEU

Trong nhitng ndm gan day, cong nghé nano da mé ra nhidu hudéng di mai trong linh vire duge phdm
va thuc pham, dic biét trong viéc cai thién kha nang sinh kha dung ciia cac hoat chét sinh hoc [1 ,2]. Trong
s6 cac cong nghé nay, hé thong nano liposome di dugc ching minh 13 mot cong nghé nhiéu tiém ning nho
kha ning bao vé va van chuyén hiéu qua cac hop chét sinh hoc, tir 46 nang cao kha nang hép thu vao co thé
[3]. Nano liposome la nhiing hat nano c6 kich thuéc nhé hon 200 nanomet, dugc cau tao tir phospholipid
va c6 kha ning hinh thanh cac mang lipid twong tw nhu mang té bao sinh hoc. Nho dic tinh ndy, chung ¢
thé chira cac hoat chit ca trong 1ong (dich bén trong) va trén bé mat, gitip ting cudng kha ning van chuyén
va sinh kha dung cta chung [4,5].

Nim Cordyceps militaris, mot loai nam dugce liéu quy hiém, d3 duogc su dung trong y hoc truyén
théng & nhiéu qudc gia va dang thu hut sy quan tim cua cong dong nghién ciru hién dai. Cac nghién ciru
truéc ddy da chi ra ring loai nim nay chtra nhiéu hop chét co loi nhu polysaccharides, cordycepin va
adenosine, c6 kha ning ting cuong hé mién dich, chdng viém va ngin chin mot sb loai ung thu [6,7]. Tuy
nhién, Viec hép thu hiéu qua cac hoat chat nay tir nAm con gip nhiéu kho khin do do hoa tan thép va tinh
khong 6n dinh cua chiing trong méi trudng axit da day. Do do, viéc ung dung cong nghé nano dé cai thién
kha ning hip thu va bao quan cac hoat chit ndy 13 mot giai phap day tiém ning. Dic biét, viéc su: dung
nano liposome khong chi giap nang cao kha nang sinh kha dung ma con mé ra nhiéu co hoi phat trién cac
san pham chirc nang va dugc pham méi tir nguon gdc tur nhién.

Trong sb cac phuong phap didu ché nano liposome di dwogc st dung nhu phuong phép tiém dung
mdi [8], phuong phap ép dun [9], thi phuong phap hydrate mang, mot ki thudt phd bién trong diéu ché
nano liposome, c6 thé tao ra cac hat liposome nho gon va dong nhat [4,10]. Phuong phap nay dua trén
nguyén ly kh1 cac phosphohpld dugc hoa tan trong dung méi hitu co va sau do phan tan voi dung dich chira
hoat chét can bao boc ¢ diéu kién thich hop s& giup cac mang phosphollpld tu sip xép thanh cac tai cau
liposome bao quanh hoat chat. Qué trinh nay khong chi bao vé hoat chit ma con ting cudng tinh kha dung
sinh hoc cua chung khi vao co thé.

Trong nghién ctru ndy, chung toi di diéu ché thanh cong hé nano liposome vi bao dich ndm
Cordyceps militaris. Cac yéu td anh huong dén hidu suat vi bao va kich thudc hat da dugc khao sat dy du.
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Chung t6i hy vong rang két qua tir nghién ctru nay khong chi cung cap thém thong tin tham khao cho cong
ddng khoa hoc ma con cé thé ing dung thuc tién trong cude séng. Nhitng két qua dat dwoc co thé mé ra
hudng phét trién méi trong linh vuc cong nghé nano va thuc phdm chic niang, gop phan da dang héa cac
san pham tir nAm Cordyceps militaris.

2. NGUYEN LIEU VA PHUONG PHAP
2.1. Nguyén li¢u, hoa chit va thiét bi

Nam Cordyceps militaris ¢6 nguon gbc tir cong ty TNHH Pong Trung Ha Thao Thién An (Go
Cong Tay, Tién Giang, Viét Nam). Lecithin, Tween 80 dugc cung cap boi Macklin (Trung Qudc);
dichloromethane, ethanol, diethyl eter, trolox, 2,2-diphenyl-1-picrylhydrazyl c6 xuat x{ tir Sigma (Merck,
Dric) va cac hoa chét khac dat tidu chuan dung trong phéan tich.

Thiét bi duoc sir dung bao gdm bé siéu 4m Ultrasound CB S-100H (Pric), thiét bi do dién thé bé
mit Zetasizer ZS90 (Malvern - Anh), may do kich thudc hat Horiba SZ-100 (Nhat Ban), thiét bi sic ky
l6ng hiéu nang cao UHPLC-MS/MS (Ultimate 3000, Thermo Fisher Scientific, Germany), mang tham tach
(MWCO = 3,5 kDa - Canada) va mot s thiét bj khac dat tiéu chuan thi nghiém.

2.2. Phuong phap diéu ché

Quy trinh trich ly dich chiét Cordyceps militaris

Trong nghién ciru nay, dich chiét tir bot ndm Cordyceps militaris duge thu nhan bang phuong phap
trich ly ¢6 hd tro siéu 4m dang bé (Ultrasound CB S-100H). Cac thong s6 trich ly bao gém: ti 1é nguyén
lidu: nude 1a 1:20 (w/v), nhiét d6 45°C, cong suét siéu am 300W va thoi gian siéu am 30 phut. Dich chiét
thu dugc sau d6 dugc loc qua gifiy loc 0,45 um, dat 3,5 @6 Brix. Ham lugng Adenosine (ADE) va
Cordycepin (COR) trong dich chiét dugc xac dinh bang phuong phap UHPLC-MS/MS.

Quy trinh diéu ché hé nano Liposome

Phuong phép nay duoc thuc hién tham khao tir Bangham [11]. Quy trinh diéu ché chung nhu sau:
Cho 1,0 g lecithin (LC) hoa tan trong dung méi gdm 30 mL dichloromethane (DCM), sau khi hoa tan hoan
toan cho vao binh cau day tron kho, tién hanh cd quay trong 2h & tbc do 100 vong/phut dé bay hoi dung
moi hitu co tao thanh 16p mang déng nhat trén thanh trong cua binh. Sau do6, thém vao binh cau 50 mL
dich chiét Cordyceps militaris (chira 1,9 mg/mL ADE va 2,8 mg/mL COR va 1,5% Tween 80) co gié tri
pH 13 7,4 dé phan tan 16p mang. Hon hop dich duoc chuyén vao cdc thuy tinh 100 mL rdi tién hanh dong
hoa bang thiét bi IKA 25 ¢ toc d6 10.000 vong/phut trong thdi gian 10 phut dé lam giam kich thude hé.
Cudi cung, hon dich nano duoc ly tim & tde d6 4.000 vong/phut, loc qua giéy loc 0,45 um, phﬁn dich loc
1a hé nano liposome Cordyceps militaris (LCMs).

Anh huong ciia dung moi dén thoi gian ¢6 quay va do dong nhét ciia 16p mang duge khao sat voi

ba loai dung méi Chloroform, con 96° va Dichloromethane (DCM).

Céc yéu t6 anh hudng dén hiéu suit vi bao va kich thudc hat tdi wu (D, nm) duoc khao st bao gdbm
ty 1¢ LC va DCM véi cac muc 1:20, 1:30, 1:40, va 1:50 (w/v); cong suat dong héa cua thiét bi dugc thir
nghiém & cac mac 8.000, 10.000, 12.000, 14.000, va 16.000 vong/phut; va thoi gian déng hoa duogc khao
sat & cac muc 5, 10, 15, va 20 phuat. Trong qua trinh thir nghiém, khi thay ddi mot yéu tb, cac yéu t con lai
s€ dugc gitlr ¢ dinh nham xac dinh rd tac dong cua tung yéu td 1én hiéu suét vi bao va kich thudce hat.

2.3. Xac dinh dic tinh ciia hé nano

bdc tinh ctia hé nano dugc xac dinh thong qua kich thudc hat, dd da phan tan, hinh thai hat va thé
Zeta. Kich thudc hat va d6 da phén tan dugc do bang phuong phap tan xa anh sang dong (Dynamlc Light
Scattering, DLS) trén thiét bi Horiba SZ-100 (Nhat Ban). Dién thé bé mit cac tiéu phan nano (thé Zeta)
dugc do trén thiét bi Zetasizer ZS90 (Malvern - Anh).

2.4. Xac dinh hi¢u suit vi bao

Hiéu suét vi bao hoa (EE%) dugc danh gia theo phuong phap ctia Chen Wei-Ting va cong su [12].
Quy trinh dugc thuc hién nhu sau: Cho 5,0 mL liposome vao tii tham taich (MWCO = 3,5 kDa) da duogc
budc kin dau mot dau bang kep, sau dé budc dau con lai. Cho tai tham tach vao becher thuy tinh c6 chtra
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dung dich dém phosphate véi pH = 7,4. Thé tich dung dich dém gap 100 1an thé tich ché pham trong thi dé
dam bao tui ngap trong dung dich dém, dé yén 24 gio & nhiét d6 phong. Sau do6 rut dung dich bén ngoai tai
tham tich roi pha lodng dén ndng do thich hgp. Ham lwong ADE va COR duogc do bang phwong phap
UHPLC-MS/MS
Hiéu suét vi bao dugc tinh theo cong thirc (1):
EE(%) = (Qt(;—th) x100% (1)

Trong do: Qt 1a luong chat dugc dung dé diéu ché liposome va Qd 1a lugng chat do dugc trong dung dich
sau tham tach.

2.5. Xir Iy s6 liéu

Gia tri dugc biéu thi dudi dang két qua trung binh + d6 1éch chuan. Mdi thi nghiém lap lai ba lan
va do 1éch chuén dugc tinh todn bang phan mém Microsoft Excel. Phan tich ANOVA mot chiéu voi muc
d6 tin cay p <0,05 va d6 thi duoc xtr ly bang phan mém Origin 2024 ban Education.

3.KET QUA VA THAO LUAN
3.1. Khio sat dung méi hoa tan LC dén thoi gian ¢6 quay va d9 dong nhit ciia 16p mang

Dung mdi DCM cho thdi gian ¢6 quay chi mat 20 phut, trong khi d6 Chloroform can t6i 50 phut
va cdn 96° kéo dai 1én dén 2 gio. Pidu nay cho thiy rang viéc sir dung DCM s& tiét kiém duoc thoi gian
thuc hién. Sau khi ¢6 quay, 16p mang lipid thu dugc tir dung méi DCM c6 d6 dong déu cao, didu nay rat
quan trong cho viéc dam bao tinh on dinh va hiéu qua cua hé¢ liposome trong cac thi nghiém sau. Do do,
dua trén cac két qua khao sat vé kha ning hoa tan, thoi gian cd quay va tinh ddng nhit cua dung dich, dung
moi DCM di duoc lua chon cho cac thi nghiém tiép theo trong nghién ctru cua chung toi. Viée str dung
DCM khong chi téi wu hda qué trinh hoa tan lecithin ma con gop phan nang cao hiéu qua trong viéc diéu
ché hé liposome.

3.2. Anh huéng ciia ndng dd LC dén hiéu suit bao géi va kich thwéc hat.
Béang 1. Anh hudng cua néng d6 LC dén hiéu suét bao g61 va kich thudce hat

EE%t SD D + SD (nm)
Til¢ LC: DCM (w/v) ADE COR
1:20 68,7+ 4,22 68,0 £ §,1* 198,3 + 7,64
1:30 69,0+ 7,92 71,3 £ 11,0% 1743 + 12,18
1:40 73,3 £ 1,52 76,0 £ 5,9% 137,7+ 2,5¢
1:50 72,0 £ 7,22 773 + 2,3% 131,74+ 2,9¢

Cdc ky tw khéac nhau trong cling mét cot biéu dién sy khdc khéc nhau cé y nghia ¢ mikc dé tin cdy p<0,05.

Nong do lecithin (LC) anh huong truc tiép dén do day cua 16p mang lipid trong qua trinh ¢ quay.
Mot 16p mang qué day c6 thé gay kho khin cho qua trinh hydrat hoa, dan dén viéc hinh thanh cac liposome
v6i kich thuéc khong dong déu. Nguoc lai, néu 16p mang qua mong, liposome s& dé bi phén tan dudi tac
dung cia qua trinh d(‘Bng héa hoac si€u am, lam giam hi€u qua vi bao. Do d6, viéc xac dinh nf”)ng do LC tbi
wu 1a rat quan trong dé dam bao tinh dn dinh va hiéu suit caa hé liposome. Két qua da duogc trinh bay trong
Béng 1, cho thy rang hiéu sut vi bao (EE%) cho ca hoat chat ADE va COR c6 sy thay d6i nho khi ti 18
LC: DCM thay dbi. Cu thé, gia tri hiéu suat vi bao ctia ADE dao dong tir 68,7 + 4,2% dén 73,3 + 1,5%,
trong khi d6 COR dao dong tir 68,0 £ 8,1% dén 76,0 = 5,9%. Nhin chung, & ti 18 1:40 thi higu sudt bao goi
dat gia tri cao nhat. Tuy nhién, két qua phan tich ANOVA chi ra rang sy khac biét vé hiéu suit vi bao cta
ca ADE va COR khéng dat y nghia thong ké & muc p < 0,05, cho thiy rang nong d6 LC c6 thé khong anh
hudng 16n dén hiéu suit vi bao trong khoang nong do thir nghiém nay.

Dang chu v, kich thudc trung binh cia liposome lai cho thiy su thay doi dang ké theo cac ti 1
LC:DCM khac nhau. Cu thé, khi ndng d6 LC giam dan, kich thudc hat ¢6 xu huéng giam theo. O ti 1¢ 1:20,
kich thuéc hat trung binh dat 198,3 + 7,6 nm, giam xubng con 174,3 + 12,1 nm & ti 16 1:30, va tiép tuc giam
xudng con 135,7 + 2,5 nm & ti 1¢ 1:40. Khi nong do LC dat 1:50, kich thudc hat gan nhu khong c6 su khac
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biét vé mat théng ké. Sy gia tang kich thude liposome & ndng d6 LC cao c6 thé duogc giai thich bang viée
16p mang lipid qua day can tré qua trinh hydrat hoa, dan dén sy tang kich thudc cua cac hat liposome. Dya
trén két qua nghién citru, ndng do LC 1:40 (w/v) dugc xac dinh 1 ndng d6 t6i wu cho cac nghién ctru tiép
theo. Sy anh huong ciia ndng d6 LC dén kich thudc hat ciing dugc cac tac gia khac bao cao trudc day
[1,4,13].

3.3 . Anh huéng ciia cong suit dong héa dén hidu suit bao géi va kich thwéc hat

Trong qué trinh phén tan bang ky thuat dong hoa, kich thudc cta hé liposome bi anh hudng dang
ké boi cong suét cua thiét bi [14]. Bé danh gia tac dong nay, chung t6i da thyc hién thi nghiém véi cac cong
suat dong hoa khac nhau va ghi nhan hiéu suat vi bao ciing nhu kich thudc hat ciia liposome. Hinh 1 minh
hoa mbi quan hé giﬁ:a cong suat dong hoa va cac dic tinh ciia hé nano. Két qua cho thay, ¢ téc do 8.000
vong/phut, hleu sudt vi bao ctia hoat chat ADE dat 66,0 +7 ,2%, trong khi cua COR dat 65,0 =+ 4,6%. Khi
tang cong sudt, hiéu suit vi bao c6 xu hudng ting 1én va 6n dinh Xung quanh muc 72-74%. Tuy nhién, khi
cong suit dugc nang l1én dén 15.000 vong/phit, chung toi nhan thiy rang hiéu suét vi bao bat dau giam.
Hién twong nay co thé giai thich ring céng suit cao gy ra luc cit manh, c6 thé 1am phé v& ciu tric lipid
ctia liposome, dan dén su giai phong ADE, COR ra méi trudng nude. Hién tuong ndy ciing di duoc mot sb
céc nghién ciru trude day dé cap [15,16].

Mit khac, kich thude hat c6 xu huéng giam manh khi cong suat dong héa gia ting. Cu thé, tai toc
do 8.000 vong/phut, kich thudc hat trung binh dat 183,0 + 12,1 nm, va gia tri nay giam nhanh xuéng con
145,0 + 5,0 nm ¢ tdc d6 10.000 vong/phut. Phan tich ANOVA cho thiy rang cong suat 12.000 vong/phut
1a muc tdi wu, khi vira dam bao hiéu suét vi bao dat gia tri cao nhét, vira tao ra kich thuée hat trong khoang
mong mudn cho sy ddng nhét va 6n dinh. V&i nhimg két qua nay, cong sudt 12.000 vong/phut da dugc
chon lam thong sd t6i wu cho cac thi nghiém tiép theo.

3.4. Anh huéng ciia thoi gian dong héa dén hiéu suit bao goéi va kich thwéc hat

Thoi gian dong héa 1a mot yéu td quan trong anh hudng dén hiéu sudt vi bao va kich thudc cua
LCMs noi riéng va hé nano 1ong néi chung [17,18]. Bé khao sat anh hudng nay, ching t6i da thyuc hién thi
nghiém véi thoi gian ddng hoa khac nhau, tir 5 dén 20 phut, tai cong suét 6n dinh 12.000 vong/phut. Dit
lidu thu duge thé hién trong d6 thi Hinh 2. Két qua cho thay rang hiéu suat vi bao (EE%) ctia hoat chat ADE
bién dong theo thoi gian dong hoa. Cu thé, & thoi gian 5 phit, hidu suat vi bao dat 66,7 + 5,5% va gia ting
1én 74,3 + 3,2% tai thoi gian 10 phat. Tuy nhién, sau d6, hiéu sudt giam xudng con 67,7 + 2,5% & 15 phat
va giam manh con 56,0 + 3,6% & 20 phiit. Su gia tang hiéu suat & thoi gian 10 phut co thé giai thich boi
viéc ddng hoa di 1au dé nang cao sy phan tan déu cua lecithin, tir d6 cai thién kha niang vi bao ciia hoat
cht. Nguoc lai, sy giam hiéu suét & thoi gian 15 va 20 phtt c6 thé 1a do tac dong cua thoi gian 1au dan dén
kha nang phan hily ciu triic lipid va 1am giam hiéu qua vi bao. Ddi v6i hoat chit COR, hiéu suat vi bao
cling c6 su bién dong tuong tu. Tai thoi gian 5 phut, hi¢u suét vi bao dat 66,3 = 5,5%, va tang lén 74,0 £+
7,5% & 10 phit. Sau thoi gian dat diém t6i da nay, hiéu sudt giam xudng con 72,0 + 3,6% tai 15 phut va
giam con 57,0 £ 4,4% tai 20 phut. Diéu nay cho thay rang thoi gian ddng hoa Iy tudng cho hoat chit COR
ciing trong dwong voi hoat chat ADE 1a 10 phiit.

Kich thudc hat cling cho théy su thay ddi rd rét theo thoi gian déng hoa. Cu thé, kich thude hat
trung binh ¢ 5 phut 1a 237,7 + 15,7 nm, sau d6 giam xuéng con 128,3 + 4,2 nm tai 10 phut, thé hién sy phan
tan tot hon cta he LCMs. Kich thudc nay tiép tuc giam nhe xudng 116,7 = 3,2 nm & 15 phat va giam nhe
xubng 111,7 £ 6,7 nm tai 20 phit. Su giam kich thudc hat song song véi su gia ting hiéu suit vi bao & 10
phiit cho thay rang viéc toi uu hoa thoi gian dong hoa c6 thé giup 6n dinh ciu tric cta liposome. Trén co
s& nhitng dit liéu nhan dugc két hop voi phan tich ANOVA, thoi gian ddng hoa t6i wu cho viée diéu ché
LCMs 1a 10 phaut.
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D (nm) EE (%)
200 - A B0 (nm) 90 90
180 L85 |85
£ 80 |80

1601 .75 |75
140 4 L 70 |70
120] @ . [65[65
X 160 |60
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8.0x10% 1.0x10* 1.2x10* 1.4x104 1.6x10*
Cong suét (vong/phut)

Hinh 1. Anh hudng cua cong suat dong hoa dén kich thude hat trung binh va hi¢u suat vi bao.

Cac ki tw khac nhau biéeu dién su khac khdc nhau co y nghia o mirc do tin cdy p<0,05

D (nm) EE (%)
280 - . B HD (nm) 90 90
210 o on les fes

.80 |80
200+ .75 |75
160 - L70 |70
120 .65 |65

L 60 |60
80 .55 |55
40 50 Lso

5 10 15 20
The&i gian (phut)

Hinh 2. Anh hudong cua thoi gian ddng hoa dén kich thudc va hiéu suit vi bao.

Cac ki tw khac nhau bieu dien su khac khdc nhau cé y nghia ¢ mirkc do tin cdy p<0,05
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Hinh 3. Mot s6 dic tinh cua hé LCMs diéu ché bang phuong phap hydrate mang: (a): Hinh chup mau
LMC s, (b): gian d6 phan bé kich thudc hat do bang ki thuat DLS, (c): anh TEM hé LCMs va (d): thé Zeta
cua hé.

3.5. Mot s6 dic tinh ciia h¢ nano Liposome

Hé nano LCMs sau khi duoc tong hop theo diéu kién tdi wu c6 trang thai ddng nhat, khong tach
16p, khong c6 dau hiéu két ty (Hinh 3a). Kich thudc ciia hé nano nay phan bd trong khoang tir 80 dén 150
nm, kich thudc trung binh 1a 128,42 nm (Hinh 3b). Chi s6 PI cua hé cling dugc xac dinh voi gia tri 0,432
a.u cho thdy rang hé c6 d6 phan tan dong déu [19]. Hinh thai ciia hé dwoc do bang TEM ¢ Hinh 3c cho thiy
cac hat nano Liposome c6 dang hinh cau va kich thudc ciing phii hop véi s6 liéu do bang phuong phap
DLS. Mot gia tri nita dé danh gia dic tinh cua hé nano la thé Zeta. Gia tri thé Zeta phéan anh cén béng dién
tich cua cac phﬁn tir mang dién trong dung dich va dugc st dung dé 1am chi sb vé do 6n dinh phan tan. Dién
thé zeta 16n du doan su phén tan 6n dinh hon va nguoc lai. Trong thuc nghiém, hé phan tan nano c6 gia tri
tuyét ddi ciia thé zeta giita 30 va 60 mV s& tao sy on dinh tinh dién hoc nho lyc day giita cac tiéu phan nano
tich dién cung diu. Néu gia tri nay tur 5 dén 15 mV sé gidi han d6 bén viing cua hé phan tan va thé zeta tur
3 dén 5 mV thudng xuit hién cac hién twong khong bén [20].

Thé zeta cua hé nano liposome 1a -24.5 mV biéu dién & hinh 2d cho théy su 6n dinh cao cua hé.
Theo mot sb nghién ciru, khi gia tri cia thé zeta khi thé hién 1a “4m” thi hé nano liposome sé& bén hon [20—
22]. Céc hat nano véi cau trac lipid thuong co thé zeta 4m do sy hién dién ciia thanh phan phospholipid
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nhu phosphatidyl choline [23]. Mot s6 nghién ctru khac cho thay khi hé nano dua trén co s¢ lipid, chang
han nhu cac hat nano lipid rdn (SLNs) va cac chat mang lipid ¢ c4u triic nano (NLCs) thi c6 thé hinh thanh
thé zeta 4m dé tang cudng su hap thu va 6n dinh cta hé [21,24]. Ngoai ra, su twong tic giita cac ion va giao
dién lipid - nuéc c6 thé dan dén nhiing thay ddi thé zeta cta cac tii phospholipid, din dén sy hinh thanh
dién tich bé mat 4m trong mat s6 diéu kién nhat dinh [25].

4. KET LUAN

Nghién ciru nay di thanh cong trong viéc diéu ché hé nano liposome vi bao dich chiét tir nam
Cordyceps militaris bang phuong phap hydrate mang. Két qua cho thiy viéc ap dung k¥ thuat dong hoa da
gitip ché tao hé liposome kich thudc nano mot cach higu qua. Cac yéu t anh huong dén higu suat vi bao
va kich thudc hat cia hé lipid da dugc khao sat day di, trong d6 diéu kién tdi vu duoc xéac dinh 1a ty 1¢
LC: DCM 1:40 (v/v), toc d6 dong hoa 12.000 vong/phut va thoi gian dong héa 10 phat. Hé nano dat hiéu
suét bao goi ctia cac hoat chat ADE va COR lan lugt 1a 73,3 + 1,5% va 76,0 £+ 5,9%; kich thudc trung binh
khoang 128,3 £4,2 nm va thé zeta 1a -24,5 mV, cho théy dd 6n dinh cao cua hé liposome. Nhitng két qua
nay mo ra hudng di méi trong viéc phat trién va da dang hoa san pham tir nAm Cordyceps militaris, gop
phan nang cao gia tri kinh té cling nhu loi ich stc khoe ciia loai dugc lidu nay.

Loi cim on: Tap thé tac gia chan thanh cam on S¢ Khoa hoc va Cong ngh¢ Tinh Tién Giang d3 tai
trg kinh phi cho nghién ctru nay thong qua dé tai ma s6 DPTCNO03/24.
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A STUDY OF FORMULATION AND CHARACTERIZATION OF NANO LIPOSOMES
FROM Cordyceps militaris EXTRACTS USING MEMBRANE HYDRATION

NGUYEN QUYNH DAO 2, NGUYEN BA THANH!", TRAN QUANG HIEU>**
!'Institute of Biotechnology and Food Technology, Industrial University of Ho Chi Minh City
2 Faculty of Food Technology -Saigon Technology University

3 Basic Sciences Department-Saigon Technology University
*Coressponding authors. thanhngba@iuh.edu.vn, hieu.tranquang@stu.edu.vn

Abtract. In this study, a simple procedure for the preparation of nano liposomes encapsulating extracts
from Cordyceps militaris using the membrane hydration method was performed. The extraction of the
mushroom extract was carried out using an ultrasound-assisted method with water as the solvent, and the
extract was encapsulated using nano liposomes made from lecithin. Several factors influencing
encapsulation efficiency and particle size of the nano system were investigated. The characteristics of the
nano system were determined using techniques such as Dynamic Light Scattering (DLS), Transmission
Electron Microscopy (TEM), and Zeta potential analysis. Results indicated that the optimal lecithin
concentration was 1:40 (w/v), with encapsulation efficiencies for the active compounds ADE reaching 73.3
+ 1.5% and COR reaching 76.0 £ 5.9%. The optimal homogenization power was found to be 12,000 rpm,
with a homogenization time of 10 minutes. The resulting nano liposome system achieved an average particle
size of 128.3 = 4.2 nm, with a Zeta potential of -24.5 mV. The findings of this study highlight the potential
for diversifying products derived from Cordyceps militaris to enhance the value of this precious medicinal
mushroom.
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