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NGHIEN CUU BAO CHE HE CHAT MANG NANO CHITOSAN-PEG
CHUA CAC HOAT CHAT TU NAM PONG TRUNG HA THAO
(Cordyceps militaris Link)
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TOM TAT

Bong trung ha thao (Cordyceps sp.) da dugce sur dung tir lau trong y hoc co truyen tai nhidu quoc
gia chau A. Hién nay, nhiéu chiing ndm da duoc nudi trong thanh cong trén méi truong gia thé tao
ngudn cung 6n dinh déng thoi gitp bao ton lodi dugce liéu quy trong tu nhién. Cong nghé nano da
va dang duoc ting dung nhidu trong y hoc nhim ting hiéu qua dugc 1y cia cac thao duge. Cong
trinh d4 thanh cong trong tach chiét hoat chét tir qua thé nim dong tring ha thao (C. militaris Link
NBRC 100741) theo quy trinh chiét phan doan (ethanol 96°, ethanol 50°, nuéc) & 55°C, thu duoc cao
chiét c6 ham luong cordycepin khoang 9,92 mg/g cao chiét, ham luong adenosine dat 1,32 mg/g cao
chiét, d6 4m <11%. Phirc hé chat mang nano chitosan-PEG-DTHT da dugc bao ché thanh cong khi
phdi hop chitosan/PEG & ty 1¢ 70/30, nhiét do phan tmg 70°C, tc d6 khudy 900 vong/phut. Hidu suét
bao goi dat 14,61% dbi voi cordycepin va 80,82% adenosine sau 24 gid phan tmg.

Tw khéa: Nano;, Pong trung hg thao;, Nano dong trung ha thdo;, Nano chitosan-PEG; nano
chitosan-PEG-DTHT.
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ABSTRACT

Cordyceps sp. has been uded in tradtional medicine for a long time in many Asia countries.
Currently, many species of this family have been successfully cultivated on artifical medium to
create a stable resources and help to preserve natural Cordyceps. Nanotechnology has been widely
used in medicine to increase the pharmacological effectiveness of drugs. This study was successful
in extracting the bioactive compounds from C. militaris Link NBRC 100741 fruiting bodies
according to the fractional extraction procedure (ethanol 96°, ethanol 50°, water) at 55°C, resulted
in a extract with cordycepin content at about 9.92 mg/g extract, adenosine content reach 1.32 mg/g
extract, moisture <11%. Nanoparticles chitosan-PEG-Cordyceps extract were successfully
prepared when combined chitosan and PEG at ratio 70/30, reaction temperature at 70°C, stirring
speed at 900 rpm. Packaging efficiency reached 14.61% for cordycepin and 80.82% adenosine
after 24 hours of reaction.
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1. Gi6i thiéu

Nhiéu loai thuoc nhom nam ky sinh trén con
trung (Cordyceps sp) da va dang dugc s
dung trong y hoc ¢ truyén do nhiéu cong
dung ddi véi strc khoe con ngudi nhu ting
cuong mién dich, khang khuan, hd tro diéu tri
tim mach, giy doc dbi v6i t& bao ung thu.
Trong cé&c loai Cordyceps sp. da dugc phat
hién, Cordyceps militaris va Cordyceps
sinesis (hay con co6 tén goi la dong trung ha
thao) 1a hai loai dugc tdp trung nghién clru
nhiéu hon ca. Pic biét, nhidu nghién ciru da
duogc thuc hién trén loai C. militaris do c6
kha ning nudi cay trong diéu kién nhan tao;
dong thoi chira nhimg hoat chit twong dong
voi loai C. sinesis trong ty nhién nhu:
cordycepin, adenosine va mét sb acid hiru co,
polyscharide hiru ich [1].

Nhiéu nghién ctru da cho thay cordycepin co
cong dung gay doc dbi véi mot s6 dong té bao
ung thu, phong chéng ung thu di cin, khang
viém hay khang khuan [2], [3]. Nhim ting
cuong cong dung ciia hoat chat, nhidu phuong
phap dan truyén di dugc nghién ctru. Mot
trong nhiing phuong phap dugc nghién ciru
nhiéu trong thoi gian gan day 1a ung dung vt
liéu nano trong dan truyén duoc chat.

Trong nhitng nim gan ddy, cong nghé nano
cling da duoc mg dung dé tao bot nano dong
triung ha thao va cac san pham dang nano tir
déng trung ha thao. Trén thé gi6i hién da co
nhidu sang ché vé diéu ché bot nano dong
trung ha thao tir nAm C. militaris. Tuy nhién,
phan 16n cic sang ché nay dua trén phuong
phéap phan tan (dispersion), con goi la k¥ thuat
tir trén xubng (top-down) dé tao ra bot nano
dong tring c6 ma s6 CN103229994A, va
CN101926461B.

Bén canh cac phuong phap top-down, nano
déng trang ha thao con c6 thé dugc didu ché
thong qua viéc tong hop cac hé chit mang
kich thudc nano. Nam 2018, Shashidhar va
Manohar da diéu ché thanh cong phiic hé
liposome dau tién dé dong goi cac hoat chat
cia ndm déng trung ha thao C. sinensis

CS1197 théng qua phuong phap SC-GAS
(Cong nghé¢ siéu tdi han) [4].

Vi muc dich tao ra nano dong trung ha thao
(PTHT) tng dung trong y hoc, nghién ctu
nay dugc thyc hién nham khéo sat anh hudng
clia quy trinh tach chiét d&én hiéu qua thu hoi
hoat chat va kha nang tng dung hé chit mang
chitosan-PEG trong dong goi hoat chit tir
dich chiét C. militaris Link NBRC 100741.
2. Phuong phap nghién ciru

2.1. Vit liéu svir dung

Bot nam dong triung ha thao C. militaris thu
duogc tir nudi cdy thé qua ndm trén moi trudng
gia thé ngii cdc va nhong tim do Trung tAm
Nghién ctru phat trién cong nghé ché bién sau
thu hoach, Trung tdm Phat trién cong nghé cao
nudi tréng. Chung ndm st dung 1a C. militaris
NBRC 100741 duogc cung cap boi Trung tim
tai nguyén sinh vat thugc Vién cong nghé va
danh gia quoc gia cua Nhat Ban

2.2. Phwong phdp nghién ciru

2.2.1. Phuong phdp chiét xudt

Cén chinh xac khoang 50 g bot BPTHT da
nghién min vao binh nén chiét xuat véi dung
moi thich hop (ethanol 96°, ethanol 50°, nudce)
(1 g/ 20 ml dung méi) chiét siéu 4m trong
khoang thoi gian 30 phat, mdi mau nghién
ctru duge chiét 3 1an. Sau mdi 1an chiét, tién
hanh loc va thu céc dich chiét. Tir cc dich
chiét thu duogc, tién hanh c6 quay giam ap
suét dé thu hdi cao chiét, can xac dinh trong
lugng cua cao chiét thu dugc.

Ham lwong cao chiét (%) = ((Trong lugng
cao chiét thu nhan)/ 50)*100

2.2.2. Thi nghiém danh gia dnh huong cua
nhiét d¢ dén hiéu sudt cao chiét nam dong
trung ha thao

Thi nghiém duoc thuc hién ¢ cac didu kién
nhiét d6 chiét khac nhau nhu 25°C, 55°C,
65°C va 80°C; két hop v6i danh siéu am 3 1an
(30 phut/lan). Thi nghiém chi tién hanh trén
mot trong cac hé dung moi (ethanol 96°,
ethanol 50° hoic nuéc). Tién hanh can xéc
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dinh trong luong cua cao chiét, ban dinh
luong ham lugng hoat chat chinh trong céc
mau cao thu duoc.

2.2.3. Phuwong phdp dinh tinh hoat chat trén
ban mong TLC

Cao chiét thu duoc (4 pl) tién hanh chay sic
ky ban mong (Silica 60 F254 Merck Pirc) dé
dinh tinh sy xudt hién cta hoat chat
cordycepin va adenosine voi chat chuan dugc
cung cip boi hing Sigma Aldrich. Hé dung
moi phan tach chloroform : methanol : nudc,
65:15:1 (V/viv).

Vét chat duoc quan sat dudi dén UV & bude
song 254 nm va chyp 4nh véi may éanh
chuyén dung. Anh thu dugc sir dung cho xac
dinh twong d6i ham lugng hoat chit trén ban
mong theo Johnsson va cong su [5] voi phan
mém Image] (NIH) va Gelquant v.7.8
(biochemlabsolutions). Chét chuin
cordycepin va adenosine dugc st dung lam
dbi chimg so sanh. Nong d6 chat chuan
Cordycepin va Adenosine s dung trén ban
mong lan luot 13 1,44 pg va 1 pg.

2.2.4. Dinh luwong cordycepin va adenosine
theo phwong phap HPLC

Cao chiét PTHT dugc diéu chinh vé cing 1
thé tich va dwoc xic dinh ham luong
cordycepin va Adenosine tai Trung tam
ching nhin phu hop (Quacert) thuoc Tong
cuc tiéu chuan do ludong chéit luong theo
phuong phap HD/HS1/138 va HD/HS1/073.

2.2.5. Phwong phdp diéu ché vé bao
nanocapsule tir chitosan va PEG

Chuan bi dung dich chitosan c6 d¢ deacetyl
hoa 85% vé6i nong d6 0,35% w/v trong dung
dich acid acetic 1%. Dung dich PEG 0,5%
trong nudc cit nong. Dung dich butyl
cyacetylation (BCA) 1% trong nudc cit nong.
Chuén bi chitosan va PEG phdi hop & cac ty
1¢ khac nhau 50/50; 60/40; 70/30; 80/20;
90/10 va khudy véi toc do 300, 500, 700, 900
vong/phut & nhiét do 40, 50, 60 va 70°C trong
30 phat, nhdé to tr 10 ml dung dich BCA
khudy déu 15 phut. Ha nhiét d6 xudng 15°C

(trong nudc da) tao hat nano khudy trong 30
phat. Bé vé& nhiét do phong, ly tim 16.000
vong/phut trong 15 phut thu hat nano, sy kho
va phan tich kich thudc hat.

2.2.6. Phwong phap tao phic hé nano
chitosan-PEG-DTHT

Lay 100 g bot nano polymer chitosan va PEG
v6i kich thude hat 50-120 nm, thém vao 100
ml nudc cit, gia nhiét ¢ nhiét d6 70°C. Nho tur
tir 100 ml cao chiét DPTHT pha trong ethanol
96° & nong d6 25% (W/v). Ding may siéu am
cao tan siéu 4m 20 phut, sau d6 khudy gia
nhiét 900 vong/phiit dé dung méi bay hoi tir
tir va hoat chat két tinh chdm dinh vao 15i céc
hat nano polymer. Khudy 12 hoic 24 gid, dich
duge loc qua mang loc kich thude 16 300 nm
lay dich c6 quay chan khong loai nudc, siy
kho thu duogc bot nano BTHT.

2.2.7. Phuong phadp xdc dinh hiéu qua bao
g6i hoat chdt PTHT cia phirc hé nano
chitosan-PEG

Lay 10 g bot san pham nano DTHT tién hanh
chiét phan doan, thu cin chiét tong va c¢6 quay
giam ap dén khéi luong khong ddi ¢ 60°C.
Hoa tan cin trong 10 ml ethanol 96°. Mau d6i
ching 1a dich cao chiét BPTHT 25% (w/v).
Hiéu qua bao goi duoc xac dinh bang ty 18
phin trim gita ham luong cordycepin,
adenosine trong bdt nano DPTHT va cao dich
chiét 25%.

3. Két qui va ban luin

3.1. Két qud khdo sdt anh hwong ciia dung
moi dén hiéu qud tach chiét hoat chit

Nhiéu cong bd cho biét dé ly trich thanh cong
cordycepin can c6 su hién dién ciia dung méi
phan cuc trong dung dich tach chiét. Do do sir
dung cac dung moi phan cuc hodc su két hop
gitra cac dung moi cé d6 phan cuc khac nhau
1a can thiét dé lam ting hiéu qua tach chiét
cac chét phan cuc [1], [6], [8]. Trong nghién
clru nay, cac dung moi bao gém ethanol 96°,
ethanol 50° va nuéc cat dugce sir dung trong
tach chiét hoat chét tir qua thé nuéi ciy trén
moi truong nhan tao cua loai C. militaris. Qua
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trinh tach chiét duoc thuc hién & nhiét do
phong (25°C) két hop voi xir 1y bang song
siéu am trong 30 phut/lan (thi nghiém l3p lai
03 lan). Hiéu suét cao chiét thu dugc 1an luot
la 27,904%, 20,960% va 6,212% tuong ung
v6i dung moéi 1a nuéc cit, ethanol 50° va
ethanol 96° (Bang 1).

Céc cao chiét thu duoc tién hanh chay TLC
st dung chat chuan 1a cordycepin va
adenosine. Két qua hinh 1 nhan thiy cac cao
chiét déu c6 chira hoat chit cordycepin va
adenosine. Trong d6, ham Iluong chét
cordycepin trong cac cao chiét 16n hon so voi
adenosine va vét chét cordycepin & cao chiét
ethanol 96° dam hon so v&i cao chiét ethanol
50°va cao nudc (hinh 1). Ban TLC sau khi soi
trén dén UV & bude séng 254 nm va phan tich
bang phan mém ImageJ va Gelquant cho thiy
ham luong cordycepin & cao chiét con 96°,
50° va nudc lan luot dat 1,063; 0,936 va
0,942 ug (Hinh 2).

3.2. Két qud khdo sdt dnh hwong ciia nhiét
d¢ dén hiéu qud tach chiét hoat chit

S-8-®
R ST

Hinh 1. Két qua sdc ky TLC mdu dich chiét dong

trung ha thao sw dung cac dung moi khac nhau.

(1) Cordycepin chudn; (2) Adenosine chudn; (3)

Cao chiét Ethanol 96°; (4) Cao chiét con 50°; (5)
Cao chiét nuée

——

Trong qua trinh tach chiét hoat chat st dung
dung moi, nhiét d§ co vai trd gitp tang hoa
tan ciing nhu khuéch tan cia hoat chit vao
trong dung mdi [6], [7]. Nham khao sat anh
hudng cta nhiét do dén qué trinh tach chiét,
1g bot sinh khéi  C. militaris dugc chiét voi
ethanol 50° ¢ cac nhiét do 25, 55, 65 va 85°C
bang pha siéu 4m trong 30 phut/lan (thi
nghiém lap lai 03 lan).
Ham lwong Cordycepin va Adenosine phat

hién trén ban méng TLC

L6 .

14

0.942

Ham hrong hoat chat (ug)

Dung moéi sir dung
# Cordycepin (ug) N\ Adenosine (ug)

Hinh 2. Két qua dinh tinh ham heong hoat chat
trén ban mong TLC cua cdac dung moi ethanol 96°
(C); ethanol 50° (CN) va nudc (N). Don vi tinh
cordycpein va cdenosine (ug/vét chat)

Két qua thu nhan cho thdy, nhiét d6 cang cao,
ham Iugng cordycepin va adenosine cang
thap (hinh 3, 4). Hiéu qua tach chiét t6t nhat
khi nhiét d6 str dung dat 55°C v6i ham lugng
cordycepin ghi nhan trén sic ky do6 1a 1,022 pg

va 0,318 ug adenosine.

Poan Thi Phuong Thuiy va cs (2018) cho thiy
hiéu qua thu nhan cordycepin tét nhat 1a &
55°C va khong co su khac biét khi nhiét do
tach chiét 1én dén 65°C [8]. Két qua nhom tac
gia thu nhan dugc twong dong véi két qua do
nhom tac gia Poan Thi Phuong Thuy (2018)
cong bd khi dat duogc hiéu qua tach chiét tdt
nhét & 55°C. Tuy nhién, véi muc nhiét 6 cao
hon 80°C, hiéu qua thu nhén cordycepin va
adenosine déu thép hon so v&i ¢ nhiét 6 55
va 65 °C.

Bang 1. Ham luong cao chiét cua nam C. militaris ¢ cdc dung mai khdac nhau

T Tén miu Dung médi chiét Ham lwong cao chiét (%)
1 Mau 1-N Nudc 27,9042 £ 0,3604
2 Mau 2-CN Ethanol 50° 20,960 £ 1,130
3 Mau 3-C Ethanol 90° 6,2122 £+ 0,5783
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2 O

Ham luwong Cordycepin va Adenosine phat
hién trén ban méng TLC

Ham lwgng hoat chat (ug)

Chat
chuan

Dung méi sir dung

4 Cordycepin (ug) \' Adenosine (ng)

Hinh 3. Két qua sdc ky TLC mdu dich chiét dong  Hinh 4. Két qua dinh tinh ham liwong hoat chdt trén

trung ha thao o (1) 25°C; (2) 55°C; (3) 65°C va
(4) 85°C. (5) cordycepin chuan; (6) adenosine
chudn

ban moéng TLC cua dich chiét tai 25°C (CN25);

55°C (CN55); 65°C (CN65) va 85°C (CNSS). Don vi

tinh cordycpein va adenosine (ug/vét chat).

Bang 2. Két qua xdc dinh ham lirong cordycepin va adenosine trong cdc phan doan cao chiét

Phan doan chiét

Ham lwgng cordycepin cac
phan doan (mg/ 100 g sinh khoi)

Ham lwgng adenosine cac phian
doan (mg/100 g sinh khoi)

Ethanol 96° (1A) 101,0 1,52
Ethanol 50° (1B) 167,0 6,33
Nuéc (1C) 61,0 36,0
Téng ham luong hoat chat (mg/100 g) 329,0 43,85

3.3. Két qud dinh gid hiéu qudi thu nhin
hoat chit ciia quy trinh tich chiét

Két hop cac két qua thu nhan duoc cho théy,
phat hién ca hai hoat chat cordycepin va
adenosine ¢ ca 03 loai dung moi la ethanol
96°; ethanol 50° va nudc. Ngoai ra, nhiét do
cho hiéu qua tach chiét t6t nhat & 55°C. Do
d6, dé dam bao hiéu qua thu nhan hoat chét,
cordycepin va adenosine dugc thu nhan theo
phuong phéap chiét phan doan két hop pha
mau bang siéu am v6i hé dung moi sir dung
lan luot 1a ethanol 96°, ethanol 50° va nuéc
cét tai nhiét d6 55°C (Hinh 7).

Ham lirong cao chiét ciia timg phén doan (%)

e -
Hlmean _
Ethanol 96 (1A) -

0 5,000 10,000 15,000 20000 25,000

Hinh 5. Két qua xdc dinh ham lwong cao chiét ciia
cac phdn doan ethanol 96° (1A); ethanol 50° (1B)
va nuoc (1C)

Bing phuong phap HPLC, tong ham lugng
hoat chat cordycepin va adenosine trong cac
cao chiét cac phan doan lan luwot 1a 329
mg/100 g sinh khdi va 43,85 mg/100 g sinh
khéi (Hinh 6 va Bang 2).

Hinh 6. Sdc ky do HPLC xdc dinh ham heong
Cordycepin (a, b, ¢) va Adenosine (d, e,f) trong
cdac phdn doan cao chiét ethanol 96° (a, c);
ethanol 50° (b, e) va nudc (c, f).

Két qua nay dugc twong duong véi két qua
nghién ctru ciia Poan Thi Phuong Thily va cong
su (2018) da cho biét ham luong cordycepin
trén hé soi ndm phét trién trén co chit nhong
tuong ung la 3,419 mg/g (tuong duong 341,9
mg/100 g sinh khéi) [8]. Cac két qua thu nhan
cho thiy, quy trinh chiét phan doan thu duoc
hiéu suét 33,184 g cao chiét/ 100 g bot sinh khdi
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| Bt nim DTHT |

Chiét ethanol 96°, chiét sidu am,
3 lan, moi lan 30 phiit

| Dich chiét ethanol 96°

Cé quay dwdi
diéu kign dp sudar
gidm 60°C

Cao ethanol 96*
(Cao 1A)

| Dich chiét ethanol 50° |

i

| Ba bjt nam DTHT I

Chiét ethanol 5%, chiét siéu
@m, 3 lin, mdi lin 30 phiir

| Bi bot nam DTHT |

Co quay dudi
:ﬁéa kign dp
sudt giam 60°C

Chiét mede, chiét
siéu dm, 3 ldn,
miai bin 30 phiir

Cao ethanol 50°
(Cao 1B)

Dich chiét nuic |

€6 quay duedi
diéu kign dp suit
gidm 60°C

Cao nwric
(Cao 1C)
Cao tong ndm DTHT
(1A + 1B +1C)

Hinh 7. Quy trinh ghiétphén doan thu cao ndam
DTHT tir qua thé nudi cay nhan tao loai C.
militaris Link NBRC100741
nam DTHT vé6i ham lwong cordycepin thu duoc
dat 9,92 mg/g cao chiét, ham lugng adenosine

50/50

60/40

3.4.2. Két qua danh gid anh hwéng ciia toc
do khudy dén kich thude vit liéu

Két qua khao sat anh hudéng cua tdc do
khudy dén kich thudc vat liéu thu nhan duogc
thé hién ¢ hinh 9. Két qua cho thiy, toc do
khudy phu hop nhit 1a & toc do 900

300

70/30

dat 1,32 mg/g cao chiét, d6 am < 11%. Cao
chiét thu nhéan theo quy trinh chiét phan doan
trén dugc su dung dé tao bot kich thudc nano
chira chiét xuat tir nAm dong tring ha thao véi
vat liéu chitosan-PEG.

3.4. Két qud tao phirc hé nano chitosan-PEG
3.4.1. Két qua ddnh gid dnh huong ciia ty Ié phoi
hop chitosan va PEG dén kich thudc vt liéu
Trong nghién ctru nay, chitosan va PEG dugc
sir dung trong tong hop nén hat kich thudc
nano dé bao goi hoat chat chiét xut tir qua
thé loai C. militaris. Ty 1& cac loai polymer
sir dung trong tong hop anh huéng dén kich
thudce vat liéu thu duoc. Két qua khao sat anh
hudng cia ty 18 phdi hop chitosan/PEG dugc
thé hién & hinh 8 va hinh 11A.

Két qua khao sat cho thdym ty 18 phdi hop
phu hop cho tong hop vét liéu nano chitosan-
PEG 1 70% chitosan két hgp 30% PEG. Ty
1¢ phdi hop nay tiép tuc dugc sir dung trong
cac thi nghiém danh gia anh huong cua nhiét
d6 va tdc d6 khudy dén kich thude hat nano.

80/20

Hinh 8. Hinh dnh vdt liéu nano chitosan-PEG ¢ cdc ty 1é phoi hop polymer khdc nhau quan sdt dwdi kinh
hién vi dién tu quét truong phdt xa (FE-SEM)

90/10

vong/phit. O téc do khuidy tir 300-700
vong/phut, kich thudc hat vat liéu dao dong
tir 181,84 dén 365,33 nm. Trong khi do, &
tbc d6 900 vong/phut, hat vat liéu dat kich
thude tir 80-120 nm, kich thudc hat trung binh
dat 110,56 nm (Hinh 11B).

700 900
Hinh 9. Hinh anh vit liéu nano chitosan-PEG 6 toc do khucfy khdc nhau (300; 500, 700 va 900
vong/phut) quan sat dudi kinh hién vi dién tir quét truong phat xq (FE-SEM)
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3.4.3. Két qua danh giG anh hwéng ciia nhiét dao dong tir 90,33 nm dén 252,75 nm. Nhiét
aé dén kich thude vit liéu d6 phan tmg pht hop nhat ddi véi qua trinh
Bén canh ty 1& phdi hop cac polymer va téc téng hop vat liéu nano tir chitosan va PEG la
do khudy sir dung, nhiét do phan tng ciing 70°C, voi kich thudce hat dao dong tir 45-120
¢6 anh huong 16n dén kich thude vat liéu nm (kich thudc trung binh 1a 90,33 nm, hinh
nano. O céc nhiét do phan tng (40, 50, 60 10 va hinh 11C).

va 70°C), kich thugc hat nano trung binh

60

Hinh 10. Hinh anh vdt liéu nano chitosan-PEG o cdc nhi¢t do phan iing khac nhau (40; 50; 60 va 70°C)
quan sdt dudi kinh hién vi dién tir quét truong phat xq (FE-SEM)
Nhu vay, két qua khao sat cho thiy, ty 18 phdi hop phu hop giita chitosan va PEG la 70/30, tbc do
khudy 900 vong/phut, nhiét dd phan tng 70°C cho kich thuéc hat nano 50-75 nm. Hat nano tong
hop dugc theo diéu kién trén duge su dung cho thi nghiém tao phtc hé nano chitosan-PEG-cao
chiét PTHT trong thi nghiém tiép theo.

450 450 300
400 37523 252,75 C
25
~ 350 35 — =0
£ 300 £ 200 174.67
E om0 225.56 235.46 2 232.78 -3
< © 150 13156
£ 200 1ﬁ< 33 200 18184 £
z 150 1’0 78 ] 1056 Z wo 90 33
2 100 ; 2
~ 50
N ° .
0 o 0
50/50 60/40 70/30 80/20 90/10 300 500 700 %00
Ty I Chitosan/PEG Téc dd l;huﬁy (vong/phiit) \hlel ﬂoplnn tmg (° ()

Hinh 11. Két qua xdc dinh kich thuoc hat chitosan-PEG o cac ty I¢ phoi hop chitosan/PEG khéc nhau (A),
toc do khuay khac nhau (B) va nhiét do phan g khac nhau (C)

3.5. Két qud dinh gid hiéu qua déng géi cdc  diéu kién khac nhau (Hinh 13). Diéu kién sau

hoat chit tir dong triing ha thio bang phikc 24 gid phan ung cho hi€éu qua bao goi

hé chitosan-PEG cordycepin cao hon so v6i 12 gi¢ phan ung
Thoi gian phan Gng da dugc khao sat nham (14,61% so voi 13,64%) (Hinh 12).

lya Ch()l”l thoi gian phan ung cho ham luqr}g R 4 v -
cao chie?t DTHT dugc bao gbi 1a cao nhat. (: : » . L
Cao chi¢ct tong DPTHT thu dugc theo quy trinh i ER i

chiét phan doan duoc pha lodng dén ndng do _ .

25% (w/v). 100 ml dich cao chiét 25% (tong s g - -

ham luong cordycepin xap xi 247 mg, P cwaw ow S -
adenosine xap xi 33,035 mg) duoc st dung Thit g phi g ) et e e ()

u Cordycepin (mg/100g)  Cordycepin (ug/ml) = Adenosine (ug/ml)

cho tong hop 100 g bot nano DTHT. )
P £ ax 1A Hinh 12. (4) Két qua HPLC xdc dinh ham lugng
Sdc ky d6 HPLC cho thay déu phat hién duge cordycepin va adenosin c6 trong dich cao chiét

hai ho~at chat cordycepin va adenosine trong DTHT (25%) va trong 100 g bot nano DTHT khi
hai mau bot nano PTHT dugc bao gbi ¢ hai diéu che o thoi gian 12 gio va 24 gio phan vumg. (B)
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Hiéu qua bao gbéi hoat chat tir cao chiét
DTHT cua phuc hé chitosan-PEG (%) duoc
x4c dinh gian tiép qua phan trim ham lugng
cordycepin, adenosine trong mau bot nano
DTHT va dich chiét 25% (w/v). Nhu vy co
thé théy, nano PTHT di duoc bao ché thanh
cong dua trén phuong phap bao goi hoat chat
béng phtc h€ hat nano chitosan-PEG véi hi€u
sudt bao goi dat dén 14.61% dbi voi
cordycepin va 80,82% ddi véi adenosine sau
24 gid phan ung (Hinh 12).

h L
TN :
A

&

Hinh 13. Sdic ky d6 HPLC xdc dinh ham lwong
Cordycepin (A, C, E) va Adenosine (B, D, F) trong
bot nano DTHT sau 24 gio bao goi (4, B), sau 12
gio bao goi (C, D) va dich chiet PTHT 25% (E, F)
4. Két luan
Di khéao sat thanh cong quy trinh tach chiét
phan doan hoat chit tir qua thé ndm DTHT
loai C. militaris NBRC 100741 véi ham
luong cordycepin dat 329 mg/100 g sinh khéi
va adenosine dat 43,85 mg/100 g sinh khdi.
Cong trinh d3 bao ché thanh cong hé chat
mang nano chitosan-PEG vé6i hiéu suit bao
goi cordycepin khoang 14,61% va 80,82%
adenosine.
Loi cadm on
Nhom tac gia xin chan thanh cam on “Nghién
ctru ché tao hé chit mang nano chitosan-PEG
chtra cac chiét xuét tir nAm dong tring ha thao
(Cordyceps  militaris  Link)” mi s
HTD.CS.07/19 da tai trg thuc hién nghién
ciru nay.
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