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TOM TAT

Axit ursolic (UA) 1a mét hogt chat sinh hoc thién nhién, chiém ham hrong 16n trong cay Aralia
hiepiana J.Wen & Lowry, loai dac hiru ¢ vang cao nguyén phia Tay Viét Nam. Tuy nhién, viéc ing
dung UA trong thuc tién gap nhiéu khé khén do dg tan trong nieée kém, chinh vi vdy viéc #ng dung
hé tiéu phdn nanolipid (NLC) gitip tang khd ndng hoa tan trong mede va dé sinh kha dung cia UA.
Hé tiéu phan nano lipid chiza axit ursolic (NLC-UA) da dwoc tong hop bang céach siz dung nguyén
ligu ré tien nhu lecithin ddu nanh, Tween- 80, sp ong (pha lipid ren), ddu ddu nanh (pha lipid léng).
Hop chdt phan ldp dicoc xdc dinh cdu tric bang cdc phwong phdp héa Ii (phé FTIR, *H-NMR, **C-
NMR, DEPT, HMBC) cho thdy U4 da dwoc phan ldp véi dé tinh khiét cao. Ngoai ra, két qua ciing
dd cho thdy NLC-UA sir dung 50% pha lipid léng 14 t6i wu nhdt véi kich thuéc hat trung binh 1a
137,50 + 0,49 nm, chi sé phan tan (PDI) 14 0,153 + 0,03, hiéu sudt dong goi dat 89,13+ 0,33% va
sirc tai dat 15,04 + 0,31 %. Két qud khdo sdt dé bén ciing cho thdy hé én dinh trong mét thoi gian
dai lieu triv. Tir d6 cho thdy Viéc déng goi vao hé NLC sé gilip mé réng tiém néng g dung thec tién
cho UA trong linh vuc dwoC phcfm, y sinh.

Tir khoa: axit ursolic; Aralia Hiepiana; sap ong; hé tiéu phan nano lipid; dau dau nanh

1.  Gioithiéu

Aralia 1a chi thuoc ho Araliaceae, trong d6 mot s6 loai di dugc sir dung nhu trong y
hoc ¢ truyén dé diéu tri loét da day, viém gan, thap khép, viem khép, ung thu va cac bénh
khac (Nguyen et al., 2018). Ngoai ra, cac loai trong ho Nhan sam (Araliaceae) nay ciing
thuong c6 kha ning sinh tdng hop va tich lity cac hop chat triterpen saponin, cac ginsenosid,
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dic biét 1a cac vina-ginsenosid, cling cac polysaccharide, cac flavonoid, tinh dau va cac hop
chat hitu co khac... (Nguyen et al., 2018) Loai Aralia hiepiana J.Wen & Lowry phan bé rong
rdi & vung cao nguyén phia Tay Viét Nam la loai dac hiru cua Viét Nam dugc phat hién vao
nam 2002. Két qua nghién ctru cua Phan va cong su (2018) da phan lap va xac dinh duoc
cau trdc caa 5 hop chat flavonoid 1a kaempferitrin (1), kaempferol 3-O-B-D-glucopyranosyl-
7-0-a-L-rhamnopyranoside (2), kaempferol (3), quercetin (4) va apigetrin (5) tir chiét xuat
methanol cua 1& A.hiepiana (Plunkett et al., 1997). Bén canh do, cac nghién ctru tham do cho
thiy trong 14 con c6 ham lwong cao axit ursolic.

Axit ursolic (UA) 1a mot hop chét triterpene tu nhién duoc tim thiy trong nhiéu loai
thue vat khac nhau. Ngay nay, hoat chat nay dang ngdy cang duwoc quan tam nghién ctu boi
nhitng loi ich tuyét voi ma né mang lai nhu chng viém, chéng oxy héa manh, &c ché té bao
ung thu... nhung hon hét 1a kha ning bao vé gan khoi viéc nhiém mé khong do bia ruou hoic
ngan chin sy di can cac té bao ung thu dén gan (Xiong et al., 2003). Tuy nhién, viéc tng
dung UA vao trong thuc tién giap nhiéu khé khan do tinh ki nuwéc dan dén d6 phan tan trong
nuéc kém va do sinh kha dung thap, d& bi loai thai ra khoi co thé bai co ché chuyén hoa dau
tién ¢ gan... (Qiu et al., 2019).

Hién nay, hé mang nano véi nhitng wu diém nhu giup cai thién do tan (thuc chat 1a
tang d6 phan tan) cho hoat chat, bao vé ching trong cac diéu kién bat loi cia méi truong,
gia tang kha nang hép thu vao co thé so véi cac hoat chat & dang tho, diéu khién dugc tdc do
phong thich cua hoat chat dé kéo dai thoi gian tac dung... da cho thay dugc tiém ning wng
dung to 16n trong linh vuc y duoc, mi pham (Lin et al., 2015). Trong d6, hé tiéu phan nano
lipid (NLC), thé hé hai cua hé nano lipid dang ran (solid lipid nanoparticles), dang ngay cang
chang to vai trd quan trong cua minh nhu mot hé van chuyén thube day tiém ning boi cac
vu diém caa n6 nhu: gia thanh nguyén vat liéu ré tién, quy trinh san xuét don gian dan dén
chi phi thip va mang day dii cac wu diém ciia mot hé mang nano nhu da néu & trén (Salvi va
Pawar, 2019). Vi vay, viéc “dong goi” UA vao trong hé tiéu phan nano lipid htra hen s& nang
cao d¢ sinh kha dung so vai dung & dang thd, tir d6 giup giam lugng dung va giam chi phi
st dung.

Do d6, v6i mong mudn tao ra mot cdng thirc ché pham UA dugc tach chiét, phan lap
tir 14 cay Aralia hiepiana J.Wen & Lowry, loai dac hitu cua tinh Lam Pdng va c6 hiéu qua
cao trong thuc tién diéu tri va hd tro y té. Dé tai “Nghién ctu chiét xuat, phan lap UA tir 14
cay Aralia hiepiana va khao sat diéu kién dong géi vao hé tiéu phan nano lipid” di duoc
thuc hién. Dau tién, hoat chat UA duoc chiét tich, phan lap tir cay Aralia hiepiana bang cac
phuong phap chiét, sic ki (sic ki cot, sac ki 1op mong) va hop chit duoc kiém tra céu trdc
bang cac phuong phap hoa Ii (FTIR, *H-NMR, DEPT, *C-NMR, HMBC). Hé¢ tiéu phan
nano “déng goi” UA duoc tong hop bing phuong phap ddng hda mau & nhiét do cao két hop
vé6i giam kich thuée bang séng siéu am, véi sép ong va dau dau nanh duogc sir dung lan luot
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a lipid ran va lipid long & céc ti 1& (w/w) khac nhau. Cubi cung, do bén caa cong thirc NLC
t61 wu dugce danh gia dua vao su thay d6i caa kich thudc hat va thé zeta.
2. Vat liéu va phwong phap nghién ctru
2.1. Vatliéu

L4 cua Aralia hiepiana duoc thu hai tai Da Lat, Lim Dong, Viét Nam; duoc luu giit tai
Thao nguyén Vién Nghién ctru Khoa hoc Tay Nguyén, Vién Han 1am Khoa hoc va Cong nghé
Viét Nam. Lecithin dau nanh (Junsei Chemical, Tokyo, Nhat Ban) va Tween-80 (Samchun
Pure Chemical, Han Quéc) duoc ding l1am chat hoat dong bé mat. Sap ong va dau dau nanh
(India Brand Equity Foundation, An D) duoc sir dung 1am lipid dang rin va lipid dang long
(6 nhiét d6 phong) twong tng. TAt ca cac cac hoa chat khac thudc cap do phan tich.
2.2. Téch chiét, phan Igp va tinh ché UA tir 14 cay Aralia hiepiana

Bot 14 cua A. Hiepiana (1,5 kg) duoc chiét xuat 3 1an véi CH3OH & nhiét do phong,
dich chiét duoc gom lai va thu hdi dung méi dudi p suat thip thu duoc 42 g can. Cin nay
dugc tién hanh chiét phan doan voi cac dung méi c6 do phan cuc ting dan, lan luot 13 n-
hexan, CHCls v CH3COOC;Hs dé tao ra cac phan doan twong ung n-hexan (H, 3,3 g),
CHCls (C, 4,8 g), CH3COOC:Hs (E, 13,0 g), va I6p nuéc (W, 2L).

Dich chiét E (13,0 g) duoc tach trén cot sac ki silicagel, rira giai bang CHCl3-CHsOH
(20:1 - 0:1, v/v) dé thu dugc 6 phan doan E1-E6. Phan doan E2 (600 mg) duoc nap vao cot
silicagel giai hip bang CH2Clz-axeton (6:1, v/v), thu duoc 4 phan doan, E2.1-E2.4. Phan
doan E.2.2 (358 mg) duoc tinh ché qua cot sephadex LH-20 va giai hap bang hé dung moi
CH30H-H;0 (90:10, v/v) thu duge 3 phan doan, E2.2.1- E2.2.3. Phan doan E2.2.3 (223 mg)
tinh ché qua cot silicagel véi dung méi CH3OH.
2.3. Xdc dinh cdu trac hegp chdt

Séc ki 16p mong duoc thuc hién trén tim silicagel 60 F254 (Merck, Puc) va tim RP-
18 F254S (Merck, Duc). Cac hop chat dugc hién thi dudi bic xa UV (254 nm va 365 nm)
va bang céch phun cac tim véi H2SO4 10% sau d6 sdy néng. Két hop voi céc dir liéu phd
FTIR, cc nhém chirc dic trung va céc lién két dic trung cuia UA dugc phan tich bang thiét
bi FT/IR-4600 (Jasco Inc., Nhat Ban) & sb s6ng trong viing 400-4000 cm- véi do phan giai
2 cm?t, TH-NMR (500 MHz), C-NMR (125 MHz), DEPT, HMBC (500MHz) dugc do trén
may quang phé Bruker AM500 FT-NMR (BRUKER Corporation, Hoa Ki). Ph ion hoa tia
dién — phd khéi luong (ESI-MS) thu duoc tir hé thdng LC/MS ti cuc don dong Agilent 1260
(Agilent Technologies Inc., Hoa Ki).

2.4. Téng hep hé tiéu phan nano lipid chira UA

NLC-UA duoc tong hop bang phuong phap ddng héa mau & nhiét do cao két hop véi
giam kich thudc bang séng siéu am. Cu thé, cac cdng thirc dugc hién thi trong Bang 1, trong
do ti 18 dau dau nanh (lipid 16ng) thay ddi tir 0 &én 100%. Pha lipid (dau dau nanh va sap
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ong Vvéi cac ti 18 khdi lwong khac nhau) va UA duoc dun néng dén 120 °C, sau d6 khudy nhe
dé hoa tan UA. Bong thoi, hdn hop lecithin va Tween-80 (1:1, w/w) duoc phan tan trong
nuéc cit & 85 °C trong 45 phat. Hon hop chat hoat dong bé mat va hdn hop lipid chira UA
duoc tron 13n vao nhau va dong hda bang may déng héa mau Ultra-Turrax® T 25 (IKA®-
Werke, Staufen, Btic) ¢ 20.000 vong/phut trong 5 phut. Sau d6, dung song siéu am dé giam
kich thuéc hat bang may VCX 750 ultrasonic processor (Sonics & Materials, Newtown, CT,
Hoa Ki) & 35 W trong 4 pht, ¢ 25 °C. Cudi cung, dich phan tan nano tao thanh duogc s& cho
vao nudc cit 4 °C theo ti & 1: 9 (v/v) khudy ¢ 500 vong/phut trong 15 phit dé tao thanh hé
NLC-UA.

Bdng 1. Cac cong thizc tong hop hé NLC-UA

1To:1:;e 'lii'i’)iii Pha lipid Chithogt dgngbémat
rén (%, Sap ong l‘)ﬁu dau Tween (M) Lecithin (mg) (@)

w/w) (mg) nanh (mg) (mg)
0% 110 0 20 20 25 2,35
25% 82,5 27,5 20 20 25 2,35
50% 55 55 20 20 25 2,35
5% 27,5 82,5 20 20 25 2,35
100% 0 110 20 20 25 2,35

2.5. Xdc dinh kich thwéc hat va thé zeta

Kich thuéc hat trung binh, chi s6 phan tan (PDI) va thé zeta caia NLC-UA duoc Xé4c
dinh bang thiét bi Zetasizer Nano (Malvern Intrument Ltd., Vuong Qudc Anh). Cu thé, dich
phan tan sau khi duogc tong hop s& duoc pha lodng 100 lan bing nudc cat. Phép do dugc thuc
hién ¢ 25°C, gbc do 1a 173°.

2.6. Xdc dinh hiéu sudt déng gdi

Cho 1 mL dich phan tdn NLC-UA sau khi duoc tong hop vao cot silicagel. Sau do, sir
dung hé dung mdi CH2Cly-axeton (6:1, v/v) dé rira giai UA. Dung dich hing duoc (chi chira
UA khong dong go6i) dem di c6 quay. Sau do, hoa tan bang methanol va ham luong UA duogc
dinh luong bang sic ki long hiéu ning cao (HPLC) trén thiét bi Agilent 1200, cot C18 IB-
SIL5 phenyl (5pum, 250 mm x4,6 mm), pha dong 1a CHsOH- H20 (90:10, v/v), tbc d6 dong
0,5 mL/phut, budc song 214 nm. Hiéu suat dong goi va sirc tai duoc tinh bang cong thic sau:

tng UA WUA Khong ding g6i 1 0)() (1)

Hiéusudtdong géi(%) =

téng UA

w..
Sl/i.c t(il (%) — UA chita trong NLC X1OO (2)

tong lugng NLC—-UA
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2.7. Quan sat hinh thai NLC-UA bang kinh hién vi di¢n tir truyén qua (TEM)

Dich phan tan NLC-UA duoc nho 18n ludi dong va phan du duoc loai bo bang giay
loc. Sau d6, mau duoc rira 1 1an bang nudc cat véi thao tac nhu trén. Mau duoc dé kho qua
dém va duoc chup anh bang kinh hién vi dién ti truyén qua (Jeol JEM 1010, Nhat Ban).
2.8. Khdo sdt dé bén

Dich phan tan NLC-UA tbi vu sau khi téng hop duoc xac dinh kich thugc hat va thé
zeta bang thiét bj Zetasizer Nano (Malvern Intrument Ltd., Vuong Qudc Anh) nhu muc 2.5
& cac moc thoi gian 0, 2, 4, 6, 8, 10 gio; 1, 2, 3 ngay, 1 tuan duoc bao quan & nhiét &6 phong.
2.9. Phwong phdp xi¢ |i 56 li¢u

Gia tri duoc biéu thi dudi dang két qua trung binh + d6 1éch chuan. Mdi thi nghiém
lap lai ba lan va do léch chuan duoc tinh ton biang phin mém Microsoft Excel. Cac db thi

duoc v& bang phan mém SigmaPlot version 12.0.
3. Két qua va thao luan
3.1. Xdc dinh cdu tric ciia hep chat

Két qua & Hinh 2 cho thay, hop chat phan lap duoc déu khdng hap thu budc séng ngan
254 nm (Hinh 1A) va budc séng dai 365 nm (Hinh 1B), diéu nay cho thay sy hién dién caa
khung triterpene trong hop chat. Ngoai ra, kiém tra do sach cua hop chét phan lap khi phun
tam silicagel voi H2SO4 10% va say nong thi xuat hién cham mau hong tim va khong bi kéo
dudi (Hinh 1C). Biéu ndy ching té chat phan lap duoc khong bi nhiém tap chat khac, du
diéu kién dé tién hanh do phé FTIR, *H-NMR, **C-NMR, HMBC.

Hinh 1. Hinh anh sdc ki 16p méng cuia hop chat phan ldp (A) & buéc song 254 nm,
(B) ¢ buéc séng 365 nm va (C) sau khi phun 1&n HSO4 10% va sdy néng
Sau khi phan lap thu duoc chat bot mau tring, tién hanh phan tich phéd khéi lugng
(ESI-MS) cho két qua: m/z 457,2 [M+H]*, m/z 455,3 [M-H]", twong ¢ng véi cdng thirc phan
tir C30H403.
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Phé phd hong ngoai chuyén d6i Fourier (FTIR) cua chat phan lap (Hinh 2) xuét hién
cac peak ¢ 3390, 2940, 1691, 1031 cm™ lan luwot twong tmg cho dao dong cua nhém -OH,
dao dong C-H cta nhém alkyl, dao dong cua nhém C=0 va dao dong C-O.

Hinh 2. Phé hong ngoai chuyén doi Fourier (FTIR)

Ngoai ra, két qua phd *H NMR cho thy chat phan 1ap mang dic trung cuia mot triterpen
khung ursane véi su xuat hién tin hiéu cua 7 nhdm methyl tai [6n 1,17 (s, H-23), 0,94 (s, H-
24), 0,80 (s, H-25), 0,96 (s, H-26), 1,15 (s, H-27), 0,95 (d, J = 6,5 Hz, H-29), 0,89 (d, J =
6,0 Hz, H-30)], dong thoi xuét hién tin hiéu cua mot ndi doi tai [6n 5,42 (t, J = 4,0 Hz, H-
12)], va tin hiéu caa mot nhém methine gin véi OH tai vi tri [8n 3,40 dd, J = 9,0, 7,1 Hz, H-
3)]. Phd *C NMR két hop phé DEPT cho thy tin hiéu cia 7 nhdm CH, 9 nhém CHa, 7
nhoém CH3va 7 C bac bon. Phd *C NMR xac nhan sy ¢6 mat caa mot nhém carbonyl tai 8¢
179,87 (C-28), hai olefin carbon caa ndi d6i C-12/C-13 tai 8¢ 125,43 (C-12) va dc 138,91
(C-13) va mot oxymethine carbon tai ¢ 77,93 (C-3). Tir thong tin cac phd cho thay nhiing
tin hiéu dac trung cua khung ursane-12-en.

Phé HMBC xéc nhan cac manh cau trdc caa hop chat théng qua céc tin hiéu tuong tac
tir C-4 (8¢ 39,03)/H-23 (1,17 s), H-24 (0,94 s), H-3 [3,40 dd, (J = 9,0, 7,0)], H-1 (1,46 m,
0,87 m), twong tac H-12 [5,42 t, (J = 4,0)]/C-11 (8¢ 23,35), C-14 (6¢c 42,21), C-9 (6¢c 47,77),
C-18 (8¢ 53,26) tuwong tac gitra H-29/C-19 va tuong tac gitra H-16, H-18/C-28 (5¢ 179,87),
x&c nhan cac manh ciu tric quan trong caa hop chat muc tiéu.

Két hop thong tin cac pho va so sanh vai dit liéu cong b (Nguyen et al., 2020) c6 thé
két luan hop chat nay 1a UA véi ciu triic nhu Hinh 3.
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29 =

HsC  CHy
23 24

Hinh 3. Cdu tric héa hoc cia hop chat
Bdng 2. Gia tri phé NMR cua hop chdt duwoc phan Idp va hop chdt tham khao

- on?° HMBC
Vi tri *3c 8P DEPT (J = Ha) (H—C)
1 39,2 38,84 CH: 1,46 (m), 0,87 (m) 10,4,3,5
2 28,2 2752 CH, 1,80 (m), 1,77 (m) 1,3, 4,10
3 78,2 77,93 CH 3,40 (dd, 9,0, 7,0) 23, 24,4
4 39,6 39,03 C
5 55,9 55,57 CH 0,76 (d, 11,5) 15,24,6,23,7,10,1
24, 26, 11, 10, 8, 4, 5,
6 18,8 18,48 CH, 1,51 (m), 1,28 (m) 23.9
7 337 33.28 CH, 1,49 (m), 1,27 (m) 26,11, 8, 5, 9
8 40,1 39,68 C
9 48,1 47,77 CH 1,54 (m) 26,11,8, 14
10 37,5 36,97 C
11 23,7 23,35 CH, 1,90 (m), 1,88 (m) 8,9,12, 13
12 1257 125,43 CH 5,42 (t, 4,0) 11,14,17,9, 18
13 139,3 138,91 C
14 42,6 42,21 C
15 28,8 28,38 CH, 223 (m), 1,14 (m) 14, 27,13, 17
16 25,0 24,58 CH, 2,05 (m), 1,93 (m) 15,17, 28, 14, 18
17 48,1 47,82 C
29, 16, 8, 14, 17, 12,
18 53,6 53,26 CH 254 (d, 11,5 28
19 39,5 39,2 CH 1,4 (m) 29, 30, 20, 17, 18
20 39,4 39,09 CH 0,94 (m) 18
21 31,1 30,76 CH, 1,42 (m), 1,32 (m) 20,17
22 37.4 37,13 CH, 1,86 (m), 1,85 (m) 16, 21, 18, 28, 20
23 28,8 28,54 CHs 1,17 (s) 4,5
24 16,5 16,3 CHs 0,94 (s) 23,3,5,4
25 157 15,37 CHs 0,80 (5) 10,1,9,5

2261



Tap chi Khoa hoc Trweong DPHSP TPHCM Nguyén Neoc Thily Trang va tgk

26 17,5 17,23 CH: 0,96 (s) 7,14, 9
27 24,0 23,64 CH: 1,15(s) 13,14, 15
28 179,7 179,87 C

29 17,5 17,2 CH: 0,95 (s) 17

30 21,4 21,13 CHs 0,89 (s) 20, 21

"S4 liéu *3C NMR cua acid ursolic (Nguyen et al., 2020) *Po trong CD30D, °125
MHz, ©500 MHz

3.2.  Sw hinh thanh h¢ tiéu phan nano lipid

Trong khi UA dang thd phan tan rat kém trong nuéc (Hinh 4A), thi UA duoc dong goi
trong NLC lai phan tan rat tot (Hinh 4B). Nguyén nhén 1a do UA thé c6 d6 tan trong nudc
kém (0,102 pg/mL) (Cuc bao vé moi truong Hoa Ki, 2009), nhung khi dugc dong goi trong
hé tiéu phan nano lipid d4 1am ting d¢ tan (thuc chat 1a ting d6 phan tan) vi IGc nay, cac
phan tir UA da dugc goi trong NLC véi cac phan tir hoat dong bé mat (Tween 80 va lecithin)
c¢6 dau ua nudc hudng ra ngoai.

Hinh 4. B¢ phdn tan trong nuéc cua (A) UA dang tho, (B) NLC-UA sau 24 gio
3.3. Két qud phan tich cic dic diém cia hg NLC-UA

Két qua & Hinh 5 cho thdy, khi tang ti 1& diu dau nanh (lipid 16ng) trong hdn hop lipid
s& anh hudng dén cac thdng sé dic trung ctia hé NLC. Cu thé, sy hién dién cua lipid long
Véi ti 1é 25% lam cho kich thudc hat giam tir 213,11 nm xudng 171,03 nm so véi hé chi ding
100% sap ong (lipid ran). Biéu nay la do dau d4u nanh c6 do nhét thap hon so vai sap ong
khi ¢ dang long, khi d6 nhét thap hon sé gitp cho cac hat nano thd d& dang giam kich thuéc
hon dudi tac dung caa céc luc phan tan va tac dong cua séng siéu 4m trong qua trinh diéu
ché. Khi ti 18 lipid long 50%, hé NLC dat kich thudc hat nho nhat (137,50 nm) va chi sb
phan tan gan nhu thap nhat (0,15). Bén canh do, viéc gia tang ti 1¢ lipid 1én 75% va 100%
lai 1am gia tang kich thudc hat 1&n 209,11 nm va 213,11 nm va chi s6 phén tan ciing ting
1&n, gap 1,6 1an so véi cong thire NLC 50% lipid long. Biéu nay I1a do ngoai viéc phu thudc
vao do nhét cua lipid (& diéu kién long) thi cac thdng sé dic diém vé kich thudc hat va chi
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s6 phan tan cua hé nano con chia yéu dua vao sy phl hop giira gia tri RHLB (required
hydrophilic lipophilic balance) cua hdn hop lipid (sap ong va dau dau nanh) va gia tri HLB
(hydrophilic lipophilic balance) cua lecithin dau nanh va Tween 80 (giit ¢6 dinh ¢ ti 1é 1:1,
w/w). Theo nghién ciru ciia Nguyen va cong su (2012), thong sé kich thudc hat, chi sé phan
tan cua hé NLC dat gia trj ti wu khi gia tri HLB cta chat hoat dong bé mat tiém can véi gia
tri RHLB cua pha lipid (Nguyen et al., 2012).

Nhu thé hién trong Hinh 6, khi ti & pha lipid long ting tir 0% t&i 100% (w/w) thi thé
zeta cia NLC-UA ¢6 xu huéng tang dan tir -28,7 mV [én -32,03 mV, ddi véi cong thuc st
dung 50% pha lipid long thi cho thé zeta cao nhat (-35,8 ). Biéu nay duoc giai thich boi khi
kich thuéc hat nho hon dan dén mat do dién tich bé mit cao hon (Nguyen et al., 2012). Ngoai
ra, thé zeta cang cao thé hién dién tich bé mat (¢ 16p trao d6i) cang 16n, gitp han ché sy két
hop giita cac hat nho thanh hat c6 kich thudc to hon dua vao co ché day tinh dién, két qua
la dich phan tan nano s& c6 do bén cao hon (Duracher et al., 1998). Cu thé, nghién ctu cua
Mitri va cong su ciing cho thay rang gia tri tuyét d6i cua thé zeta 16n hon 30 mV 1a diéu kién
li twong dé céc hat day nhau tranh két tu (Salvi & Pawar, 2019). Ngoai ra, thé zeta mang gia
tri dién tich am 1a do su phan li caa axit béo trong NLC (Subramaniam et al., 2020). Anh
huong cia UA 18n thé zeta cua hé 1a khéng dang ké vi ban chat khéng ion cua nd
(Subramaniam et al., 2020).

250 0
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E Chi 56 phan tan (PDI) H
2001 L 0.20 10 4
El 2
2 150 4 L 015 % =
E 100 1 L o.10 E -
= &) =
i g
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50 1 L 0.05 - - T
+
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0 25 50 75 100 0 25 50 75 100
Ty 1é dau dau nanh: sap ong (%, w/w) Ty 1¢ dau dau nanh: sap ong (%, w/w)
Hinh 5. Két qua kich thudc Hinh 6. Twong quan giita thé zeta
hat (nm) va do phdn tan (PDI) (mV) voi ti 1é dau dau nanh: sap
ong (w/w)

3.4. Két qud xdc dinh higu sudt déng géi va sirc tdi

Anh huéng giira ti 16 dau dau nanh va sap ong véi hiéu suit dong goi va stc tai caa hé
NLC-UA ciing dugc thé hién trong Hinh 7. Trong thi nghiém nay, UA duoc st dung Voi
lwong ¢ dinh (1%, w/w) va giit nguyén trong moi thi nghiém. Khi tang dan lwong lipid long
trong hdn hop lipid tir 0 dén 100% (W/w) dan dén hiéu suat dong goi tang 1én (tir 76,45%
dén 89,13%). Bén canh do, suc tai trong (mg ciing ting 1én tir 12,76% dén 15,04% khi tang
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ti 1¢ lipid long dén 50%. DBiéu nay c6 thé duoc giai thich bang hai nguyén nhan chinh. Bau
tién, kha niang hoa tan cua UA trong lipid long cao hon trong lipid ran (Nahak et al., 2016).
Tha hai, su két hop cua pha lipid 16ng 1am x40 trén manh trat tu tinh thé caa pha lipid ran,
do d6, mé ra nhiéu khoang khong gian hon trong khoang hat nano dé chira cac phan tir thanh
phan hoat tinh (UA) va dan dén nang cao stc tai (Agrawal et al., 2010).

Ngoai ra, hinh dang caa NLC-UA ciing dugc xac dinh bang anh chup dudi kinh hién
vi dién tir truyén qua (TEM). Két qua cho thay NLC-UA sau khi téng hop c6 dang hinh cau
va oval; dat kich thudc nano nhu Hinh 8.

20

120
[ Hiéu suat dong goi (%)
—%— S tai (%)
100 -
< I e "
‘580 g —
2 o
<60 1 10 E
rs
0]
0 T T T T T 0
0 25 50 75 100
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Hinh 7. Tuwong quan gitta hiéu suat Hinh 8. Anh chup NLC-UA dudi kinh
dong goi va sirc tai voi ti 1é dau hién vi dién tw truyén qua (TEM)

ddu nanh: sap ong (w/w)

3.5. Khdo sdt dp bén ciia h¢

Déi véi cac cong thire chi sir dung sap ong, cong thuc sir dung 50% dau dau nanh thi
kich thuéc hat chi ting 18n 22,26% so v&i ban dau (tir 140,51 nm 1én 180 nm) sau 168 gio.
Ngoai ra, thé zeta ciia cong thirc hé NLC-UA véi 50% pha lipid long ciing thay d6i khong
dang ké tang tir -35 mV I1&n -33,9 mV. Diéu nay cho thiy sy 6n dinh cia dich phan tan, dap
g duoc cac yéu cau cua hé mang nano vé do bén
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Hinh 9. Khdo sdt d6 bén théng qua kich thwéc hat va thé zeta
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4.  Kétluan

UA di duoc chiét tach va phan 1ap thanh cong tir 14 cay Aralia Hiepiana ¢ phan doan
CH3COOC;Hs vai hé dung mdi giai hap 1a CH.Cl.-axeton (6:1, v/v). Bong thoi, NLC-UA
da duoc tong hop thanh cdng bang cach sir dung nguyén liéu ré tién nhu lecithin dau nanh,
Tween- 80, sap ong (pha lipid ran), dau dau nanh (pha lipid long). Cac két qua phan tich cac
ddc diém cua hé ciing cho thy cong thic sir dung 50% dau dau nanh (pha lipid long) 1a téi
wu nhét véi kich thudce hat trung binh 1a 137,50 + 0,49 nm, chi sb phan tan (PDI) 12 0,15 +
0,03, hiéu suat dong goi cao dat 89,13 + 0,33% va suc tai 15,04 + 0,31 %. Ngoai ra, h¢ NLC-
UA ciing cho thdy c6 do bén cao. Tir d6 cho thdy, viéc dong goi vao hé NLC s& gilp mo
rong tiém nang wng dung thuc tién cho UA trong linh vire duoc pham, y sinh.

< Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.

% Loi cdm on: Ching t6i xin gi#i 16i cdm on dén Trung tam Cong nghé Bic xa va Coéng nghé
Sinh hoc, Vién Nghién ctu Hat nhan; Vién Nghién cu Khoa hoc Tay Nguyén da tao diéu kién
gitip d& nghién ciru dé hoan thanh dé tai.
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ABSTRACT

Ursolic acid (UA) is bioactivity that is a predominant component in Aralia hiepiana J.Wen &
Lowry, which was distributed widely in the western highlands of Vietnam. However, the application
of UA faces many difficulties because of its poor solubility in water. So nanostructured lipid carrier
(NLC) is an approach to increasing the water solubility and bioavailability of UA. Ursolic acid-
encapsulated nanostructured lipid carrier (NLC-UA) has been prepared from inexpensive materials
such as soy lecithin, Tween-80, beeswax (solid lipid phase), or soybean oil (liquid lipid phase). The
results of this physical-chemical analysis (FTIR, *H-NMR, **C-NMR DEPT, HMBC) of the isolated
compound indicated that UA was successfully isolated with high purity. In addition, NLC-UA
formulation using 50% soybean oil (liquid lipid phase) was the most optimal with an average particle
size of 137.50 £ 0.49 nm, dispersion index (PDI) of 0.153 + 0.03, encapsulation efficiency of 89.13+
0.33%, and payload of 15,04 + 0,31%. The stability study also shows that the nanosystem was stable
for a long time under storage conditions. The findings of this study also imply that by being
encapsulated into NLC, the potential to be widely applied in the pharmaceutical and biomedical
fields of UA could be improved.

Keywords: acid ursolic; Aralia Hiepiana; beeswax; nanostructured lipid carriers; soybean oil
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