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Toém tat

Triterpenoid chiét xuét tir nAm linh chi mang lai nhiéu lgi ich cho strc khoé nhu ha lipid mau, chéng oxy héa, _ngan ngura
chong cac khéi u va cai thién tinh trang suy giam tri nh6. Pé khic phuc kha nang hp thu kém cua triterpenoid, dé tai huéng
t6i viéc nghién ciru bao ché hé vi nhil twong ty nhi héa (SMEDDS) chia cao chiét linh chi giau triterpenoid (TGE-
SMEDDS). TGE-SMEDDS duogc diéu ché dya trén gian db ba pha, véi propylene glycol monocaprylate la pha dau,
Kolliphor RH40 va Tween 80 1a cac chét dién hoat, polyethylen glycol 400 la chat dong dién hoat/dong dung moi. Cong thirc
TGE-SMEDDS dugc chon lya c¢6 ham lugng triterpenoid toan phan cao, bén nhiét dong hoc va dé dang phan tan tao vi nhil
tuong c6 kich thude trung binh dudi 300 nm trong cac méi truong pH twong tu pH sinh ly duong udng khi dua vao co thé.
Nghién ciru tao TGE-SMEDDS lam tién dé tiép tuc phat trién san phim nano linh chi giau triterpenoid, gitip nang cao hiéu
qua tri lidu tir cao chiét linh chi giau triterpenoid.

T khéa: Acid ganoderic A, G. lucidum, Vi nhii twong, SMEDDS, Triterpenoid.

Summary

Preparation of Self-Microemulsifying Drug Delivery System Containing Triterpenoid-Rich Ganoderma lucidum Extract

Triterpenoids extracted from Ganoderma lucidum (G. lucidum) provide various health benefits, such as lipid-lowering,
antioxidant, anti-tumor effects, and improving memory impairment. To overcome the poor absorption of triterpenoids, this
study aimed to develop a self-microemulsifying drug delivery system (SMEDDS) containing triterpenoid-rich G. lucidum
extract (TGE-SMEDDS). TGE-SMEDDS were prepared from propylene glycol monocaprylate as oily phase, Kolliphor RH
40 and Tween 80 as surfactants, and polyethylene glycol 400 as co-surfactant/co-solvent utilizing the pseudo-ternary phase
diagram. The selected TGE-SMEDDS formulation has a high total triterpenoid content, thermodynamic stability, and fast
dispersion to form microemulsions under 300 nm in average size in physiological pH conditions. The research is the initial
basis for further development of triterpenoid-rich G. lucidum nanopharmaceuticals to improve the therapeutic efficacy of

triterpenoid-rich G. lucidum extract.

Keywords: G. lucidum, Ganoderic acid A, Microemulsion, SMEDDS, Triterpenoid.

1. Dit van dé

Nghién ctru va phat trién céc san pham tir
duoc liéu 1a mot trong nhitng hudng phat trién
chién lugc cua nganh Dugc Viét Nam hién nay.
Ném linh chi duoc sir dung nhiéu trong nganh
Dugc nhd c¢6 nhidu bing ching khoa hoc vé lgi
ich sic khoe cua dugc liu quy nay trén thu
nghiém tién 1am sang va lam sang. Thanh phan
triterpenoid trong linh chi dd@ dugc ching minh
c6 tac dung ha lipid mau, chdng oxy hoa, hd trg
diéu tri khoi u va cai thién tinh trang suy giam tri
nhé [1]. Tuy nhién, triterpenoid cé tinh tan va
tinh bén kém dan dén sinh kha dung khong 6n
dinh [2]. Hién nay, h¢ vi nhii twong ty nhil hoa
(SMEDDS) tr¢' thanh mot gia mang tiém nang aé
cai thién sinh kha dung cia cac chiét Xult tir
dugec ligu c6 kha ning hap thu kém [3].
SMEDDS c¢6 céu triic 1a mot hon hop ddng nhat,
én dinh, chira cac thanh phén duoc chit, dau,
chét dién hoat, chat d@)ng dién hoat va chit déng

dung moi [4]. Khi SMEDDS duogc phan tan trong
moi truong dich tiéu hda, dudi su co bdp cia da
day va nhu dong cta rudt, sé ty nhii héa tao ra
cau tric vi nhi twong (VNT) kiéu dau trong nudc.
Chinh vi vy, dé tai hudng téi nghién ciru bao ché
TGE-SMEDDS cai thién tinh tan, tinh bén va sinh
kha dung ctia chiét xuat tir ndm linh chi.

2. Poi twong va phwong phép nghién ciru

Nguyén vt liéu

Cao linh chi gidu triterpenoid (TGE) (= 2%
triterpenoid toan phén, HPLC) dugc cung cap boi
Vién Kiém Nghiém Thuéc TP. H6 Chi Minh.
Peceol, Labrafac PG, Lauroglycol 90, Propylen
glycol monocaprylat (PGM), Labrafac lipophile
WL 1349, Labrafil® M 1944 CS dugc cung cap bai
Gattefossé (Phap). Kolliphor RH40 dugc cung cip
tir BASF SE (Pric) va Tween 80 dugc cung cap tir
Seppic (Phap). Polyethylene glycol 400 (PEG 400)
dugc cung cap tir Himedia (An dd). Hoa chat khac
dung trong nghién ctru déu dat tiéu chuén phan tich.
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Phwong phdp nghién ciru

Khao sat tinh tan cua TGE trong cdc ta dugc

Hoa tan timg luong xac dinh TGE vao trong
5,0 g td dugc bang may khudy tir & toc do 500
vong/phit, nhiét 4o 30 + 0,5°C va ap suat khi
quyén, dén khi dat dugc ngudng nong do bao hoa
trong thoi gian 24 gi¢. Tinh lugng TGE hoa tan
trong ta dugc hodc dung mdi bang cach tinh tong
luong TGE da thém vao trude khi dat diém bao
hoa. Thue hién 3 1an, 1iy két qua trung binh.

Nghién ciru thiét Idp vimg tao VNT trong gian
do 3 pha

Phéi hop cac thanh phdn dau, chét dién hoat
va chat déng dién hoat véi cac ti 1€ khac nhau.
Sau do, cac cong thuc khao sat dugc pha loang
voi nude cét ti 1é 1:20 (tt/tt). Ving tao VNT trén
gian d6 3 pha duoc thiét lap tir cac cong thic bén
nhi¢t dong hoc va khi phan tan trong nudc hinh
thanh VNT trong sudt hodc xanh nhe trong vong
1 phiit & toc ¢ khudy 100 vong/phit.

Nghién cieu thiét Idp cong thirc bao ché va quy
trinh diéu ché TGE-SMEDDS

Cac gia mang SMEDDS trong vung tao VNT
duoc lwa chon dé tién hanh tai 80 mg TGE.

Hoa tan TGE vao trong pha dau c6 chira mot
phan PEG, va chuin bi pha than nudc chira chat
dién hoat, dong dién hoat. Phéi hop tir tir pha
than diu vao trong pha thin nudc & toc do khudy
500 vong/phut trong vong 15 phut ¢ nhiét d§ phong
dé tao hon hop dong nhat.

Nghién ciru tang kha nang tai TGE

Lan lugt ting lwong TGE trong cong thirc 1én
100 mg, 120 mg va danh gia cac tinh chat héa ly
cua cac h¢ phan tan.

Phén tich cdc tinh chat héa Iy cia TGE-
SMEDDS

Phan tich danh gia dya trén cac chi tiéu:
cam quan, kha ning phin tan trong nudc cat va
cac moéi truong phu hop véi moi truong pH

%
o
9

sinh 1y bén trong co thé nhu pH 1,2 (pH dich
da day), pH 4,5 (pH giira da day-rudt), pH 6,8
(pH dich rugt), do bén dudi luc ly tam (10000
vong/phut trong 15 phut), thir nghiém chu trinh
nong - lanh (6 chu ky, nhiét dd néng ¢ 45°C va
lanh & 4°C, mdi chu ki 48 gio), chu trinh dong -
rd dong (6 chu ky, dong ¢ -10°C va ra dong ¢
30°C, mdi chu ky 48 gio), kich thudc tiéu phan
va thé zeta (Zetasizer Nano-ZS ZEN 3600), pH,
do nhot.

Dinh tinh va dinh lugng triterpenoid toan
phin trong TGE-SMEDDS: Mau thir dugc hoa
tan trong ethanol tuyét d6i, sau d6 loc qua mang
loc millipore 0,45 pm trudc khi tiém vao hé
théng HPLC. Diéu kién sic ky: cot Cs (150 x 4,6
mm; 3,5 um); téc do dong: 1 ml/phat; nhiét do
cot: 25°C; dau do UV 257 nm; pha dong gradient:
acid acetic 0,1% (A)- acetonitril (B). Chuong
trinh chay: bat dau, A:B, 80:20% v/v; 0 - 3
phut, % v/v cua B tang 1én 26,5%; 3 - 34 phut,
gilr nguyén; 34 - 52 phut, % v/v cua B tiang 1én
38,5%; 52 - 53 phut, % v/v cia B giam xudng
20%; 53 - 65 phat, giir nguyén.

3. Két qua nghién ciru & ban luin

Khao sat tinh tan cia TGE trong cdc ta dwgc

TGE kh¢ tan trong nudc va hau hét cac ta
duoc lipid thir nghiém. Cac diu tong hop Peceol,
PGM, Lauroglycol 90 cho d6 tan tét hon cac dﬁu
tw nhién (diu gic, dau nanh, du dira, dau olive,
dau me). Trong d6, PGM cé két qua do tan cao
nhit (37,5 + 2,9 mg/g), nén dugc chon lam pha
dau. TGE tan tdt trong Tween 80 (988,2 + 3.8
mg/g), Kolliphor RH40 (1008,4 + 4,2 mg/g) va
PEG 400 (1404,3 + 5,1 mg/g), nén cac chit nay
duoc Iya chon 1a cht dién hoat, chat dong dién
hoat/ déng dung moéi trong quéa trinh thiét lap
cong thirc bao ché.

Nghién cieu thiét lgp ving tao VNT trong
gidan do 3 pha

»
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Hinh 1. Gian d6 3 pha ciia PGM, PEG 400 va Tween 80 (A), Kolliphor RH40 (B) va Smix (C) (Ving tao VNT mau x4m)
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Tién hanh thiét lap ving tao VNT trong cic
gian do 3 pha véi pha dau la PGM, chit dong dién
hoat/ ddng dung méi 1a PEG 400 va chit dién hoat
lan luot 1a Tween 80, Kolliphor RH40 va Smix
(Kolliphor RH40:Tween80=1:1) (Hinh 1).

Nghién cieu thiét lgp cong thirc bao ché va
quy trinh diéu ché TGE-SMEDDS

Cac gia mang SMEDDS dugc lya chon dya
trén cac vung tao VNT A, B, C va cac tai liéu

lién quan dén tinh an toan cta cac thanh phin ta
dugc [5], dac biét cac chit dién hoat ¢ kha nang
gay kich ung duong tiéu hoa khi sir dung lugng
16n [6]. Ngoai ra, ty 1¢ cao PEG 400 trong cong
thirc ¢6 thé anh huong dén chat lugng vo gelatin
cua vién nang mém [7]. Sau qua trinh thir nghiém
sang loc cac cong thirc trong ving tao VNT, dé
tai tiép tuc khao sat trén 05 cong thirc tiém nang
L1 - L5 c6 kha nang tai 80 mg TGE (Bang 1).

Bang 1. Thanh phan va két qua danh gi tinh chit héa Iy cong thirc L1 - L5

Thanh phin / Thir L1 L2 L3 L4 L5
nghiém
TGE 80 80 80 80 80
PGM 80 80 80 80 80
PEG 400 80 160 200 160 160
Tween 80 240 160 120 0 80
Kolliphor RH40 0 0 0 160 80
Tong cong 480 mg
Cam quan Tat ca cac mau thé chat long, dong nhat, mui dac trung
Do bén duéi luc ly tim Téch 16p L2-5 6n dinh, khong tach 16p
Thi gian ty nha Kh(‘?ng n‘hﬁ hoa Kl\l(‘)ng‘nhﬁ hoa Kh(?ng nhii héa , :
(phiit) hoan toan sau hoan toan sau 15 hoan toan sau 2 - 3 phat <1 phut
J . 15 phut phut 15 phut
bo b;llln ;:l::ntleng Puc Trong mo Puc Trong Trong

Dbi voi cac cong thie chi sir dung Tween
80 lam chét dién hoat, L1 ¢6 hién tuong tach
16p TGE sau khi ly tdm, nhung khdng xay ra ¢
L2 va L3 khi ty 1&é PEG 400 ting dan. Lién
quan dén kha niang phan tan, L3 kém hon so
voi L1 va L2, do ty 1€ Tween 80 thap va ty 1€
PEG 400 cao. Khi phan tan vao nudc, PEG 400
c6 xu huéng khuéch tan ra pha nuée lam TGE
bi két tap, xuat hién tiéu phan kich thuge 16n.
L2 van chua nhii twong hoéa hoan toan luong

TGE khi phan tdn vao nudc. Do d6, lan luot
thay Tween 80 thanh Kolliphor RH40 (cong
thirc L4) va Smix (cong thuc L5), véi ty 1€ céac
thanh phan khac gitt nguyén nhu L2. Két qua
cho thay L4 va L5 c6 kha nhii héa hoan toan
lugng TGE khi phan tan vao moéi trudong nudce,
nhung thoi gian ty nhil cia L4 cao (khoang 3
phut), con L5 nhii héa nhanh hon (dudi 1 phut).
Tién hanh do ddy phan bd kich thuéc va thé
zeta cua L2, L4 va LS (Bang 2).

Biing 2. Két qua vé kich thude tiéu phan va thé zeta cia cong thire L2, L4 va LS

Chi tiéu L2 L4 L5
Kich thwéc trung binh (nm) 305,5+0,6 210,2+7,7 1546 +2.4
Kiéu phan bo 2 dinh 3 dinh 1 dinh
HE s da phan tan (PdI) 0,519+ 0,011 0,594 + 0,112 0,216+ 0,017
Thé zeta (mV) 294+1.2 -282+0,5 -35,1+0,7

Két qua cho thiy kich thudc tiéu phan trung
binh ctia L5 thip nhét (154,6 + 2,4) va chi ¢6 LS
cho diy phan bd 1 dinh v&i chi sé PDI thdp nhat
(0,216 + 0,017). Do d6, kha nang phéan tan tao
VNT ciia hdn hop chat dién hoat tét hon str dung
1 chat dién hoat. Két qua thé zeta cua L5 thap
nhat (-35,1 + 0,7), cho thdy hé tidu phan c6 su 6n
dinh vé mat dién thé bé mat, giup hé phan tan 6n

dinh nho twong tac day tinh dién két hop voi tao
su can tré khong gian bé mat khi phan tan vao
moi truong nude. Cong thie L5 dat cac chi tiéu
vé d6 6n dinh vat ly va cé kha ning phan tan tét
tao VNT 6n dinh.

Nghién ciru tang khd nang tii TGE

Tién hanh didu ché cong thic L6 va L7 véi
ham luong TGE ting 1én 100 mg va 120 mg (Bang 3).
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Bang 3. Thanh phén va két qua danh gi4 tinh chat hoa ly cong thire LS, L6 va L7

Thanh phan/Thir nghiém

L5 L6 L7
TGE 80 100 120
PGM 80 80 80
PEG 400 160 140 120
Tween 80 80 80 80
Kolliphor RH40 80 80 80
Tong cong 480 mg
Cam quan Tat ca cac mau thé chat 1ong, dong nhat, mui dic trung
Do bén duéi luc ly tim L5-7 6n dinh, khong tach 16p
otk o o ; 5 Khong nhii héa hoan
Thoi gian ty nhii (phit) <1 phut <2 phut toh f sau 15 phit
Kich thwéc trung binh (nm) 154,6 + 2.4 183,2+3,9 202,5 + 3,8
Kiéu phén bo (dinh) 1 dinh 1 dinh 2 dinh
Hé s6 da phan tin (PdI) 0,216+ 0,017 0,256 + 0,092 0,304 + 0,070
Thé zeta (mV) 35,1+0,7 31,7+0,9 293+13
Chu trinh néng - lanh (06 chu ky) On dinh On dinh On dinh
Chu trinh dong - ra déng (06 chu ky) On dinh On dinh Tach lop

L6, L7 van tai duoc thém lugng TGE, khong
bi tach 16p cao sau khi ly tam. Tuy nhién, L7 bi
tach 16p khi thir nghiém chu trinh dong - rd dong
va khong nhit héa hoan toan lugng TGE khi phan
tan. L6 dat cac yéu cau vé do on dinh va kha nang
phén tan tao VNT, nhung c6 su gia tang vé kich
thude tiéu phan trung binh so véi LS. Do dé, dé tai
gitt nguyén muc tai 80 mg TGE nhim dam bao
kha nang phén tan tao VNT on dinh trong qua
trinh san xuat, bao quan va luu thong phan phoi
sau nay trén thi truong. Chinh vi vdy, L5 dugc
nghién ctru va phan tich thém céc tinh chat hoa ly
khac nhu kha ning phan tan vao cac moi truong
pH khéac nhau phu hgp voi pH sinh ly, pH, do
nhét, dinh tinh va dinh lugng.

Phén tich thém cdc tinh chit héa Iy ciia LS

Hé phan tan cé d nhot trung binh 257,6 + 7,5
cP va pH = 5,8 + 0,27 phu hop cho dich thudc dé

phat trién vién nang mém trén diy chuyén ép
khudn trén tru. Céac chi tiéu dinh tinh va dinh
lugng déu dat theo quy dinh trong USP 43. Két
qua dinh luong cho thiy, L5 chira ham lugng
acid ganoderic A 1la 0,17 + 0,001% va
triterpenoid toan phan 1a 0,54 + 0, 002%. Ngoai ra,
cong thitc LS c6 kha ndng phéan tan t6t vao cac
moi truong pH khac nhau phu hop pH sinh ly
duong udng. Trong moi truong nudc cit va pH
1,2, kich thudc tiéu phan trung binh khoang 160
nm. Trong khi d6, kich thudc trung binh tiéu
phan tang lén khoang 270 nm ¢ pH 4,5 va pH 6,8,
diéu nay glal thich do su thay ddi dién tich bé
mit cua tiéu phan hinh thanh trong qué trinh nhi
hoa tao VNT & cac mdi truong pH khac nhau. L5
phén tan cho h¢ VNT n dinh vé kich thudc tiéu
phan trong 6 tleng & tat ca cac moi truong, khong
xuét hién cac hién tugng kém bén.
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Hinh 3. Sac ky do HPLC cua acid ganoderic A chuan (A) va L5 (B)
4. Ket luan bén nhiét dong hoc, cd kha nang phéan tan tao

Nghién ctru da thiét lap dugc cong thic va  VNT on dinh & méi trudng nudc va cic moi
quy trinh bao ché¢ TGE-SMEDDS véi céc thanh  truong pH sinh ly bén trong co thé. Nghién ctru
phan PGM - Kolliphor RH40/Tween 80 - PEG 400 -  tiép tuc phat trién san phim vién nang mém nano
TGE (16,7:33,3:33,3:16,7; w/w/w/w) c6 tinh kha linh chi giau triterpenoid giup ning cao hiéu qua
thi khi ndng c& 16 san xuat. Hé phéan tan c6 d¢  tri liéu cta cao chiét nam linh chi.
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Toém tat
Trong chon gidng, da dang vé kiéu gen la ngudn luc chinh dé tao ra cdy trong c6 tinh trang gia trj kinh té cao hon. Cam
{mg nhan tao da phét trién tir lau va tr¢ thanh mot phuong phap tao giéng phd bién dé cai thién ndng suit va chat luong cy
trong. Trong nghién ciru nay, hat nguu tat (Achyranthes bidentata Blume) dugc xir ly dot bién bang colchicin trong thoi gian
Oh, 6h, 12h, 24h, 48h va 72h & cic nong d§ 0%; 0,05%; 0,1%; 0,2%; 0,5%; 1,0%. Thoi gian va nong d xir ly c6 anh huong
déntylé va thoi gian nay mam cia hat. L1eu lugng xur 1y colchicin & nong do 0,1% trong thoi gian xtr ly 12h va 24h cho ty 1¢
tao cAy nguu tit da bdi cao nhit. Mot s6 dic diém hinh thai dién hinh da dwoc ghi nhan & cac thé nguu tit da boi nhu chidu
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