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(57) Sang ché d& cap dén quy trinh didu ché hé vi nhii nano liposom kaempferol,

trong d6 quy trinh nay bao gdm cac budc:
i) chuin bj pha phan tan kaempferol;
ii) chuén bi hdn hop chit mang phytosolve/miglyol 812/polyetylen glycol;

iii) tao hdn hop tién nhii bang cach tron pha phan tan va hdn hop chit mang
phytosolve/miglyol 812/polyetylen glycol;

iv) tao mang lipit trong thiét bj c6 quay chan khong;
v) hydrat héa mang lipit bang nudc khir ion;

vi) giam kich thuéc hat bang thiét bi déng hoa; va
vii) loc h¢ vi nhii nano liposom kaempferol.

Quy trinh theo sang ché cho phép tao ra ham hrong ctia nano liposom kaempferol
trong mau thanh phém dat 2,85g/100g va hoan toan khong c6 su két khdi, tao ra céc tap
hop hat & ving kich thudc 16n hon, nhd d6 cho phép khing dinh céc tiéu phan nano
phan tan déng déu, kich thudc hat trung binh khoang 20 dén 40 nm, va kha ning hoa tan
t6t trong nude. Ngoai ra, cac chit dwoc sir dung trong quy trinh diéu ché hé nhii tuong
nano liposom kaempferol phan tan t5t trong nuéc cé do an toan cao, khong doc hai va it
tac dung phy, nén hé nhil trong nano liposom kaempferol thu dugce tir quy trinh theo
sang ché c¢6 dd an toan cao khi sir dung. MAu nano kaempferol sau khi ché tao dugc
kiém tra va x4c dinh dat céc chi tiéu v& an toan thuc phém va c4c tiéu chudn vé vi sinh

véat-héa Iy.
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Linh vire k§ thuat dwoc dé cip

Sang ché d& cap dén quy trinh diéu ché hé vi nhil nano liposom kaempferol bao

g0om cac budec:

i) chuén bi pha phan tan kaempferol;
ii) chun bi hdn hop chit mang phytosolve/miglyol 812/polyetylen glycol;

iii) tao hon hop tién nhii bang cach tron pha phén tan va hdn hop chit mang
phytosolve/miglyol 812/polyetylen glycol;

iv) tao mang lipit trong thiét bi ¢6 quay chan khong;

v) hydrat h6a mang lipit bing nuéc ki ion;

vi) giam kich thuéc hat bing thiét bi ddng héa; va

vii) loc hé vi nhii nano liposom kaempferol.

Quy trinh theo sang ché cho phép tao ra ham lwong clia nano liposom kaempferol
trong mau thanh phém dat 2,85g/100g va hoan toan khong c6 su két khéi, tao ra cac tap
hop hat & viing kich thudc 16n hon, nhd d6 cho phép khing dinh céc tiéu phan nano
phan tan déng déu, kich thudc hat trung binh khoang 20 d&n 40 nm, va kha ning hoa tan
t6t trong nude. Ngoai ra, cac chit dwoc sir dung trong quy trinh didu ché hé nhii tuong
nano liposom kaempferol phén tan t6t trong nu6c cé d6 an toan cao, khong doc hai va it
tac dung phu, nén hé nhii twong nano liposom kaempferol thu dugc tir quy trinh theo
sang ché ¢6 d6 an toan cao khi str dung. MAu nano kaempferol sau khi ché tao dugc
kiém tra va x4c dinh dat cac chi tiéu v& an toan thwc phém va céc tiéu chudn vé vi sinh
vét-héa 1y. Hon niia, quy trinh theo sang ché don gian, d& thuc hién va phi hop véi cac

didu kién thuc té hién nay cua nudc ta.
Tinh trang k§ thuit ciia sang ché

Kaempferol (danh phap tiéng Anh: 3,4, 5,7-tetrahydroxyflavone) 12 mét flavonol
tur nhién c6 trong cac loai thuc vat khac nhau, dwoc tim thay nhiéu trong cac loai cdy an

dwoc (bbng cai xanh, tdo, ddu tiy va dau) va cc ciy thudc thong thudng bao gdm nha
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dam, Ginkgo biloba, Rosmarinus officinalis, Crocus sativus L., Hypericum perforatum
L., Equisetum spp. (Calderon-Montano va cdng sw, 2011; Sultana va Anwar, 2008).

Kaempferol c¢6 cong thirc phan tir 13 C;sH;oOg va cu triic nhu sau:

Kaempferol

Nhiéu nghién ctru d3 mo ta tac dung c6 1oi ctia kaempferol trong viéc giam nguy
co méc cac bénh mén tinh, dic biét 13 ung thu. Cac nghién ctru dich t& hoc di chi ra mdi
quan hé ty 1€ nghich gifta lugng kaempferol va ung thu. Céac tic dung trén dugc giai
thich do kaempferol c6 kha ning ting cuong kha ning chdng oxy hoéa ciia co thé thong
qua hoat dong ngin chin céc gdc tr do (nguyén nhén thic diy su phat trién cia ung
thw). O cdp d6 phan tir, kaempferol d& dugc chimg minh c6 kha ning 1am thay ddi tin
hiéu té bao lién quan dén qué trinh apoptosis. Sur thay dbi tin hiéu nay giy trc ché sy
phat trién va hinh thanh mach va gay ra qua trinh tur chét ctia té bao ung thu. Mt khac,
kaempferol khong 4nh hudng dén su phat trién cia té bao thudng, trong mdt sé nghién
ctru cdn cho thdy kaempferol c6 tic dung bao vé cac t& bio lanh tinh.

Mic di c6 nhitng hiéu qua dugc 1y diy hira hen, nhung tiém ning diéu tri cta
kaempferol bi han ché phan 16n do sinh kha dung dudong udng thap. Sinh kha dung thip
ctia kaempferol c6 thé 13 do cac dic tinh héa Iy khéng mong mudn cia céc san phim tir
nhién nhu khd nang tan trong nudc thép, dé bi phan hiy boi anh sang, nhiét do, khong
6n dinh trong dich tiéu héa (GI) va chuyén héa rong rai trong co thé nén nhanh chéng bi
dao thai ra khoi co thé. Do d6, cin ting thdi gian tudn hoan cta hoat chit kaempferol
trong co thé dé ting tinh sinh kha dung ctia hop chét nay.

Luo va cic cong su dd bao goéi hoat chit kaempferol bing hai loai nano polyme
khac nhau 1a poly(etylen oxit)-poly(propylen oxit)-poly(etylen oxit) (PEO-PPO-PEO)

va poly (axit DL-axit lactic-co-glycolic) (poly(DL-lactic-co-glycolic acid) - PLGA). Ca
2
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hai dang déng g6i déu 1am ting tinh sinh kha dung cua hoat chit kaempferol. Phwong
phap nay c6 vu diém 14 tao ra cac hat nano kaempferol tan trong nuéc. Tuy nhién, vat
liéu polyme ding dé bao g6i kaempferol gi4 thanh cao.

Liu Wei Chen va c4c cong su da st dung phuong phap dong hoa ap sudt cao dé
tao hé vi nhil twong kaempferol. Phwong phap c6 uu diém tao ra dugc cac hat vi nhii ¢6
kich thu6c bé. Tuy nhién, phuong phap can thiét bi phirc tap, gia thanh cao.

John Patrick Mccook va cac cdng su trong cong bd don yéu ciu cip bing doc
quyén sang ché Trung Qudc s CN107496186A mé ta phuong phap tao hé vi nhii bing
cach tron hdn hop céc chit tao nhii, chit trg nhii. Phwong phép nay c6 wu diém 13 don
gidn va cac hat nano kaempferol tan trong nuéc cé kich thudc dudi 100 nm. Nhuge
diém cua phuong phap nay 13 hé nhii twong c6 thoi gian on dinh ngin, d& bi bién doi
trong cac moi truong pH khac nhau.

Nhu duge md ta trén day, c6 thé thdy ring da co rat nhidu phuong phap chuyén
ho6a kaempferol thanh cic hat nano 1am tang kha néng hoa tan va hép thu qua duong tiéu
héa. M6i phuong phép c6 nhitng wu-nhugc diém riéng.

Ban chét ky thuit ciia sang ché
Muc dich cia sang ché 13 1am ting tinh sinh kha dung cua duogc chét kaempferol.

Muc dich khéc cua séng ché 13 tao ra kaempferol dang cac tiéu phan nano c6 kich
thudc nho hon (dudi 50 nm).

Muc dich khac nita ciia sang ché 14 dé xuét quy trinh cho phép tao hé nhii trong
nano liposom kaempferol & dang tiéu phén tir hinh cdu c6 kich thuéc nano, ¢6 15i chira
cac hoat chit, dugc bao boc phia ngoai boi mdt hoic nhiéu 16p mang phospholipit kép,
trong d6 céc duoc chat duoc bao trong 16p phospholipit nén kha ning hoa tan tdt, thoi
gian luu lai trong co thé duoc kéo dai, tranh dugc su dao thai clia co quan gan va than
nén tinh sinh kha dung dugec cai thién.

Muc dich khéc nita ctia sang ché 13 tao ra hé nhii trong nano liposom kaempferol
duoc tao thanh dung qua dudng miéng chira cac hat vi nhii nho hon 50 nm tan t6t trong
nuée, dé d6 1am ting su hip thu thudc & duong tiéu héa, trong d6 hé nhii trong nano
liposom nay c6 uu diém 1a tinh chét héa 1y 6n dinh, thoi gian du trit 1du. Véi nhitng wu

3
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diém trén, quy trinh diéu ché hé nhii trong nano liposom theo sang ché duoc xem 14 c6

khé ning tmg dung trong c6ng nghé thuc phdm, dwgc pham.

Pé dat duogc cac muc dich trén day, sang ché d& xuit quy trinh didu ché hé nhii

trong nano liposom kaempferol bao gdm céc bude:

i) chuén bi pha phan tin bang cich hoa tan mét lrong kaempferol vao dung dich
etanol v6i ty 16 khéi lwong/thé tich ctia kaempferol/etanol 13 tir (1:70) dén (1:90) trong
thdi gian tir 10 dén 20 phut & nhiét d6 phong;

ii) chudn bj hdn hop chit mang bao gdm phytosolve, miglyol 812, va polyetylen
glycol, trong do:

hén hop ndy duoc chuin bi bang cach tron mot lwong phytosolve, miglyol
812 va polyetylen glycol theo ty 18 khéi luong cua phytosolve/miglyol
812/polyetylen glycol khoang 3:1:1, va

b6 sung hdn hop trén day vao etanol theo ty 16 khéi lrong/thé tich khoang
1:4 trén may khudy trong thoi gian tir 20 dén 40 phit v6i tde d6 quay tir 350 dén
450 vong/phiit & nhiét do tir 45 d&én 55°C;

iii) tao hdn hop tién nhii bang cach tron pha phan tan va hdn hop chit mang theo
ty 16 khéi luong cta kaempferol/hdn hop chit mang khoang 1:10 trong thoi gian tir 30
dén 60 phit véi toc d6 550 dén 650 vong/phiit & nhiét d6 tir 45 dén 55°C;

iv) tao mang lipit bang cach siy hdn hop tién nhii duéi didu kién chan khéng &
4p suét chan khéng v6i nhiét d6 tir 40 dén 55°C trong 18 dén 30 gio;

v) hydrat h6a mang lipit bang cach bd sung mot lwong nuée cat khir ion vao hdn
hop tao mang lipit theo ty 18 khéi lwong nuwde/hdn hop tién nhii khoang 5:1 duéi didu
kién & nhiét d6 tir 40 dén 55°C trong 40 dén 60 phit;

vi) giam kich thudc hat lyposom bing cach dong héa dung dich sau hydrat véi
tbc @9 tir 9000 dén 12000 vong/phut & nhiét d6 phong trong thdi gian tir 25 dén 40 phat,
13p lai qué trinh tir 4 dén 6 14n; va
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vii) loc hé nhii trong nano liposom sau khi dong héa qua mang loc c6 kich thudc
tir 40 dén 60 pm dé thu duoc hé nhii trong liposom kaempferol dang 16ng c6 kich thuée

nano.

Theo mot phuong 4n, budc i) chuén bi pha phén tin dwgc thuc hién bang cach
hoa tan mdt lugng kaempferol vao dung dich etanol véi ty 1€ (g/mL) cua

kaempferol/etanol 1a 1:80 trén may si€u 4m trong thoi gian 15 phut & nhiét 46 phong.

Theo phuong an khéc, budce ii) chuin bi hdn hop chét mang dugc thuc hién béng
cach tron mot lwong phytosolve, miglyol 812 va polyetylen glycol theo ty 1€ (g/g/g) 1a
3:1:1 vao 20 mL etanol trén may khudy trong thoi gian 30 phut véi tbe d6 quay 400
vong/phit & 50°C.

Theo phwong 4n khéc nita, buc iii) tao hdn hop tién nhii dugc thuc hién bang
cach tron pha phén tan va hdn hop chit mang theo ty 18 (g/g) ciia kaempferol/hdn hop
chit mang 13 1:10 trén méy khudy trong thoi gian 45 phit véi téc do 600 vong/phut &
nhiét d6 50°C.

Theo phuong 4n khac nita, budce iv) tao mang lipit dugc thuc hién bang cach siy
hdn hop tién nhii & 4p sudt chan khong khoang 80 dén 100 mmHg véi nhiét d6 tir 45
dén 50°C trong 24 gio.

Theo phuong 4n khéc nita, bude iv) dugc thuc hién trong thiét bi co quay chan

khong.

Theo phwong an khéc nita, budce v) hydrat héa mang lipit duge thuc hién bang
cach bd sung mét lugng nudc cat khir ion vao hdén hop tao mang lipit theo ty 1& (g/g)
ctia nude/hdn hop tién nhil 14 5:1 trong thiét bi ¢6 quay & nhiét d6 tir 45 dén 50°C trong
45 phit.

Theo phuong an khac nita, budc vi) giam kich thude hat lyposom dugc thuc
hién bing cach ddng héa dung dich sau hydrat trong thiét bi ddng héa véi tdc d6 10000
vong/phut ¢ nhiét 46 phong trong thaoi gian 30 phut, 1ap lai qué trinh 5 lan.

Mo ta van tat hinh vé
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Hinh 1 13 két qua phén tich kich thudc hat bang thiét bi tan xa 4nh sing dong
(Dynamic Light Scattering - DLS) cua h¢ nhii trong nano liposom kaempferol trong

nudc theo sang ché.
MO ta chi tiét sang ché

Sau day, sang ché md ta chi tiét phuong 4n cu thé ché tao hé nhii twong nano
liposom kaempferol, tuy nhién phwong 4n nay chi nhim muc dich minh hoa cho sang

ché, ma khong lam gidi han sang che.

Theo mdt phuong 4n cu thé duoc wu tién, sang ché @& cap dén quy trinh didu ché

hé nhil trong nano liposom kaempferol, trong d6 quy trinh nay bao gbm cac budc:
i) chuén bi pha phan tn chira kaempferol

Theo mdt phwong 4n, chudn bi pha phén tin bing cach hoa tan mdt luong
kaempferol vao dung dich etanol véi ty 16 khdi lugng/thé tich clia kaempferol/etanol 1a

tir (1:70) dén (1:90) trong thoi gian tir 10 dén 20 phut & nhiét d6 phong.

Theo mét phuong an cu thé, t6t hon néu chudn bi pha phan tin chira kaempferol
dugc thuc hién bang cach hoa tan mot lrgng kaempferol vao dung méi etanol véi ty 18
kaempferol/etanol 1a 1:80 (g/mL) trén may si€u 4m trong thoi gian 15 phit ¢ nhiét 4o
phong.

Bing c4c nghién ctru siu rong vé cAu tric va dic tinh cia kaempferol, c4c tac gia
sang ché d3 xac dinh duge ty 16 hoa tan kaempferol trong etanol nhu trén day 1a ty 1€ lya
chon phu hop véi d§ tan cua kaempferol trong etanol va thu duoc ché phdm c6 ham
lugng mong mudn.

ii) chuén bi hén hop chit mang

Theo mét phuong 4n, hdn hop chit mang bao gdbm phytosolve, miglyol 812, va
polyetylen glycol dwoc chudn bi biang cich tron mot luong phytosolve, miglyol 812 va
polyetylen glycol theo ty 1€ khéi lwong cta phytosolve/miglyol 812/polyetylen glycol
khoang 3:1:1, va b sung hdn hop trén diy vio etanol theo ty 1& khdi lugng/thé tich
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khoang 1:4 trén may khudy trong thoi gian tir 20 d&n 40 phit vé6i toe d6 quay tir 350 dén
450 vong/phiit & nhiét do tir 45 dén 55°C.

Theo mét phuong 4n cu thé, t6t hon néu hdn hop chit mang bao gdm phytosolve,
miglyol 812N va polyetylen glycol dugc chuén bi bang cach tron mot lwong phytosolve,
miglyol 812 va polyetylen glycol theo ty 1€ 3:1:1 (g/g/g) vao 20 mL etanol trén may
khudy trong thoi gian 30 phut véi tbc do quay 400 vong/phit & 50°C.

Tuong tu, hdn hop chit mang can dugc chuin bi theo cach thich hop véi pha
phan tan. Bing céc nghién ctru, tic gia sang ché da xac dinh dugc ty 1€ cac chit nhu trén
@2 tao ra hdn hop chit mang c6 chi s6 HLB >12 thich hop véi pha phén tan. Ngoai ra,
can luu ¥ rang, polyetylen glycol duoc bd sung vio nham ting d6 bén va thoi gian tuin

hoan cua céc hat lyposom trong co thé. Day 1a mét trong céc diic trung cia séng ché.

Phytosolve, hay phytoSolve®, 13 thanh phin quan trong d tao nén 16p vé lipit
kép cua hat nano liposom. Thanh phan chinh cia phytosolve bao gdbm cac phospholipit
dau nanh khéng bién ddi gen (non-GMO soybean phospholipids). Héa chit ndy c6 ban

san trén thi trudong.

Miglyol 812N, hay miglyol®812N, hodc trong ban mé ta nay con dugc goi don
gian la Miglyol 812, 1a thanh phén 1am ting d6 6n dinh cta hat liposom. Miglyol 812 1a
triglyxerit este cua axit béo caprylic (C8) va capric (C10) co ngudn gdc tir ddu hat co
hodic diu dira bdo hoa va glyxerol c6 ngudn gbc thuc vat. Miglyol 812 1a triglyxerit
chudi trung binh (ty 16 C8:C10~ 60: 40%). Hoa chat niy c6 ban sin trén thi truong.

Polyetylen glycol (Polyethylene Glycol - PEG), 1a mdt polyme tbng hop duoc
tao béi qua trinh trung hgp cac phén tir etylen oxit, danh phdp IUPAC la polyetylen oxit
(PEO) hodc polyoxyetylen (POE), tuy thudc vao ngudn gdc hodc cu tric. Cong thirc
phén tir cia PEG 13 CpyHyns»Ons1. PEG 12 m6t hoa chat rat an toan va c6 kha ning bao
boc tdt, gitip cho co th khong dao thai cac hoat chét bén trong, kéo dai thoi gian tudn

hoan cua dugc chét trong co thé. Hoa chit nay c6 ban sin trén thi trudng.

iii) tao hdn hop tién nhil bing cach tron pha phén tin va hdn hop chit mang
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Theo mot phuong an, hén hop tién nhii duge tao ra béng cach tron pha phan tan
va hdn hop chit mang theo ty 18 khéi hrong ctia kaempferol/hdn hop chit mang khoang
1:10 trong thoi gian tir 30 d&n 60 phit véi toe @6 550 dén 650 vong/phit & nhiét do tir
45 dén 55°C.

Theo mdt phuong an cu thé, t6t hon néu hdn hop tién nhii dugc tao ra béng cach
tron pha phan tin va hdn hop chit mang theo ty 1& kaempferol/hdn hop chit mang 13 1:
10 (g/g) trén may khudy trong thoi gian 45 phiit véi tdc d6 600 vong/phit & nhiét do
50°C.

Thanh phﬁn va diéu kién thuc hién bude nay ciing dugc nghién ctiru chon lya dé
tao ra hé lyposom ddng nhét, én dinh va kich thudc hat nhé. Ty 1& kaempferol/hén hop
chét mang dugc lya chon nhu trén ddy cho phép tao ra hé lyposom déng nhét, 8n dinh
va kich thuée hat < 50 nm. Ngoai ra, hén hop chit mang va chét phan tan dugc phdi
tron & nhiét do néng chay cia cac chit mang, tdc do khudy va thoi gian dugc duy tri dé

tao hdn hop ddng nhat.
iv) tao mang lipit

Theo mdt phwong 4n, tao mang lipit dirgc thuc hién bing cach siy hdn hop tién
nhii duéi didu kién chan khong & 4p suét chan khong v6i nhiét do tir 40 dén 55°C trong
18 dén 30 gio.

Budc nay, theo mot phuong an cu thé, t6t hon 14 dugc thuc hién b?mg cach séy
hdn hop tién nhil trong thiét bj ¢6 quay chan khong & ap suit chan khong khoang 80 dén
100 mmHg véi nhiét d6 45-50°C trong 24 gid. Hon hop dugc sy trong thiét bi c6 quay
chan khong dé loai bo hét dung méi etanol. Nhiét d6 va thoi gian da dugc tdi wu dé dam

bao mang lipit dugc tao thanh va khdng con dung mai sét lai.
v) hydrat h6a mang lipit

Theo mét phwong 4n, buéc hydrat héa mang lipit bing cach bd sung mdt lugng
nude cht khir ion vao hdn hop tao mang lipit theo ty 1& khéi lugng nu6c/hdn hop tién

nhii khoang 5:1 duéi didu kién & nhiét d9 tir 40 dén 55°C trong 40 dén 60 pht.
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Theo phwong 4n khac, buéc nay dwoc bing cach bd sung mot lwong nude cit
khir ion vao hdn hop tao mang lipit theo ty 16 nuwéc/hdn hop tién nhii 12 5:1 (g/g) trong
thiét bi c6 quay & nhiét do 45-50°C trong 45 phut. Sau khi loai hét dung méi, hdn dich
lyposom tho dugc phén tan vao nudc dé tao hé nhil tuong. Ty 1€ phéi tron da duogc

nghién cru ddm bao hé déng nhét, 6n dinh, bén trong thoi gian dai.
vi) giam kich thudc hat lyposom

Theo mdt phuong 4n, budc nay dwoc thuc hién bang cach déng héa dung dich
sau hydrat véi téc d6 tir 9000 dén 12000 vong/phiit & nhiét ¢ phong trong thdi gian tir
25 dén 40 phut, 1ap lai qua trinh tir 4 &n 6 1an. T6t hon nita néu, budc dong héa dung
dich sau hydrat trong thiét bi dong héa véi téc d6 10000 vong/phit & nhiét d6 phong
trong thoi gian 30 phit, Lip lai qué trinh 5 1in. Qua trinh déng héa duoc thuc hién véi
tdc d6 khudy cao giup chit phan tin phan bé ddng déu trong méi trrdong phan tan va tao
thanh cac hat c6 kich thudc bé. Qua trinh dugc 1ap lai nhiéu 14n giip hé phén tan dat

dén kich thudc nano.
vii) lgc h¢ nhii trong nano liposom

Hé nhil twong nano liposom sau khi ddng héa dugc loc qua mang loc ¢ kich
thude 40-60 pm dé loai bo cac tap chét rén 1am sach nhii trong, ting su On dinh va dong
nhét hé vi nhii. Két qua thu dugc hé nhii twong liposom kaempferol dang 1éng c6 kich

thudce nano.

M&iu nhil trong nano kaempferol dang dung dich phan tan trong dung méi nudc
thu duoc theo séng ché duoc tién hanh phan tich bang thiét bi tan xa 4nh sang dong
(Dynamic Light Scattering - DLS). Két qua DLS, nhu dugc thé hién trong Hinh 1, cho
thiy hé nhil twong nano liposom kaempferol phan tan t6t trong nudc, c6 chira cic hat

nano kaempferol hinh ciu c6 dudng kinh khoang 20 dén 40 nm.

Vi du thwe hién sang ché
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Sau day, sang che con dugc md ta thong qua cac vi du chi véi muc dich minh hoa

cho sang ché.
Vi du 1: Ché tao hé nhii trong nano liposom kaempferol

Chuén bj pha phén tan bing cach hoa tan 2g kaempferol vio 160mL etanol trén

trén may si€u dm trong thoi gian 15 phit ¢ nhiét d¢ phong.

Chuin bi hén hop chit mang phytosolve/miglyol 812/polyetylen glycol bing
cach tron lugng 12g phytosolve, 4g miglyol 812 va 4g polyetylen glycol vao 80mL
etanol trén may khudy trong thoi gian 30 phut véi téc d6 quay 400 vong/phit & 50°C.

Tiép theo, tao hén hop tién nhil bing cach tron 160 mL pha phan tan va 80 mL
hén hop chit mang trén day trén may khudy trong thoi gian 45 phit véi tbe d6 600
vong/phut & nhiét d6 50°C.

Sau d6, tao mang lipit bing cach sdy hén hop tién nhii trong thiét bi c6 quay chan
khong & ap sut chan khong vdi nhiét 9 45-50°C trong 24 gid.

Sau khy, hdn hop dugc hydrat héa mang lipit bang cach bb sung 110 g nudc cht
khir ion vao hén hop tao mang lipit trong thiét bj c6 quay & nhiét d6 45-50°C trong 45
phut.

Tiép theo, giam kich thu6c hat lyposom bang cach ddng héa dung dich sau
hydrat trong thiét bj dong héa véi téc d6 10000 vong/phit & nhiét d6 phong trong thdi
gian 30 phut, Lip lai qua trinh 5 14n.

Cubi cing, loc hé nhii twong nano liposom sau khi dong héa qua mang loc ¢6
kich thuéc 40-60 pm dé loai bé cac tap chit ran lam sach nhii trong, ting su én dinh va
ddng nhét hé vi nhii. Két qua thu duge 100 g hé nhii twong liposom kaempferol dang
léng c6 kich thude nano.

Céc vi du khéc c6 thé thuc hién theo cach twong tir chi bang cach thay ddi ty 18

va di€u ki€n thyuc hién nhu dugc mo ta trén day.

Vidu 2: Déc tinh ctia h€ nhii trong nano kaempferol
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Sau khi thu dwoc san phim, tién hanh kiém tra véi cac phuong phép phan tich

hién dai dé thu dugc cac két qua nhu sau.
1. Két qua phan tich ham hrong
Ham lrong ciia nano liposom kaempferol trong mau dwoc do bang sic ky long

hidu ning cao (HPLC). Két qua dinh luong cho thiy ham lrong kaempferol trong mau
phan tich dat 2,85 g/100 g.

2. Két qua do HR-TEM

M3u nhii trong nano liposom kaempferol dwgc pha loéng va phén tich bang thiét
bi tan xa 4nh sang dong (Dynamic Light Scattering - DLS). Két qua phén tich DLS, nhu
duoc thé hién trong Hinh 1, cho mét pic duy nhét, hoan toan khong c6 su két khéi, tao
ra cdc tAp hop hat & ving kich thuée 16n hon, cho phép khing dinh céc tidu phan nano

phan tan ddng déu, kich thude hat trung binh khoang 20 - 40 nm.
3. Két qua phén tich chi tiéu héa Iy va vi sinh vat

Mau nano kaempferol sau khi ché tao dugc di ki€m nghiém céc ti€u chuan ve vi

sinh vat va hoa ly. Két qua kiém nghiém duogc thé hién trong bang dudi day:

TT Tén chi tiéu Pon vi Phwong phap thir Két qua
j, | Tongvi Sli‘;llg Vathiew | cpppr | TCVN 4888-1:2015 KPH
2. | ClL Perfringens | CFUMmL |  TCVN 4991:2005 KPH
' : (LOD:1 CFU/g)
3 Coliforms CFU/mL TCVN 6848:2007 KPH
° ' (LOD:1 CFU/g)
4 E. coli CFU/mL | TCVN 7924 -2:2008 KPH
° ' (LOD:1 CFU/g)
Téng s6 bao tir mam ) KPH
5. o CFU/mL TCVN8275-1:2010 | 1 1" CFUfanL)
6. Ty trong g/mL NIFC.05.M.197 1,112

11
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‘ - KPH
7. | Ham luong Cadmi mg/L NIFC.03.M.45(ICP-MS) (LOD:0,004 mg/kg)
Y b KPH
8. Ham lugng Chi mg/L NIFC.03.M.45(ICP-MS) (LOD:0,007 mg/kg)

Két qua cho thiy, mau kaempferol ché tao dugc dat cac chi tiéu v& an toan thuc

pham.

Hiéu qua dat dwoc ciia sang che

Quy trinh diéu hé nhii trong nano liposom kaempferol da thanh céng trong viéc

diéu ché hé nhii twong c6 chira cac ti€u phan nano kaempferol cé kich thudc nano, dong

déu va kha nang hoa tan tot trong nudc.

Céac chét duge sir dung trong quy trinh didu ché hé nhii twong nano liposom

kaempferol phan tan tdt trong nudce c6 dd an toan cao, khong doc hai va it tadc dung phuy,

nén hé nhii twrong nano liposom kaempferol thu dugc tir quy trinh theo sang ché c6 d6

an toan cao khi sir dung.

Quy trinh theo séang ché don gian, d& thuc hién va phii hop véi cac diéu kién thuc

t€ hién nay cua nudc ta.
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Yéu ciu bao hd
1. Quy trinh didu ché hé nhii twong nano liposom kaempferol bao gdm cac buéc:

i) chuin bi pha phan tan bang cach hoa tan mét lrgng kaempferol vao dung dich
etanol vé6i ty 18 khdi lugng/thé tich ciia kaempferol/etanol 14 tir (1:70) dén (1:90) trong
thoi gian tir 10 d&n 20 phat & nhiét d6 phong;

ii) chudn bi hon hop chit mang bao gdm phytosolve (phospholipit diu nanh
khong bién dbi gen), miglyol 812 (triglyxerit este ciia axit béo caprylic va capric va

glyxerol), va polyetylen glycol, trong d6:

hdn hop nay duoc chudn bi bé‘mg cach tron mot lugng phytosolve, miglyol
812 va polyetylen glycol theo ty 1& khdi lwong cia phytosolve/miglyol
812/polyetylen glycol khoang 3:1:1, va

b6 sung hén hop trén diy vao etanol theo ty 18 khbi lrong/thé tich khoang

1:4 trén may khudy trong thoi gian tir 20 dén 40 phit v6i tde do quay tir 350 dén

450 vong/phut & nhiét d6 tir 45 dén 55°C;

iii) tao hdn hop tién nhii bing cch tron pha phéan tan va hdn hop chit mang theo
ty 16 khdi lugng cia kaempferol/hdn hop chit mang khoang 1:10 trong thoi gian tir 30
dén 60 phiit vai tbe d6 550 dén 650 vong/phit & nhiét d6 tir 45 dén 55°C;

iv) tao mang lipit bing cach sdy hdn hop tién nhii dudi diéu kién chan khéng &
&p sut chan khong véi nhiét do tir 40 dén 55°C trong 18 dén 30 gid;

v) hydrat héa mang lipit bang cach bd sung mot lwgng nude cit khir ion vao hdn
hop tao mang lipit theo ty 18 khéi lugng nudc/hdn hop tién nhii khoang 5:1 dudi didu
kién & nhiét d6 tir 40 d&én 55°C trong 40 dén 60 phit;

vi) giam kich thuéc hat lyposom bing cich ddng héa dung dich sau hydrat véi
tbc do tir 9000 dén 12000 vong/phut & nhiét d6 phong trong thoi gian tir 25 dén 40 phit,
13p lai qua trinh tir 4 dén 6 1an; va
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vii) loc hé nhil trong nano liposom sau khi ddng héa qua mang loc c6 kich thuée
tir 40 dén 60 pm dé thu dugc hé nhii trong liposom kaempferol dang léng c6 kich thuée

nano.

2. Quy trinh theo diém 1, trong d6 budc i) chuin bi pha phan tan dugc thuc hién bang
cach hoa tan mot lugng kaempferol vao dung dich etanol véi ty 1€ (g/mL) cua

kaempferol/etanol 14 1:80 trén may si€u am trong thoi gian 15 phut & nhiét d phong.

3. Quy trinh theo diém bat ky trong sb cac diém néu tréu, trong d6 budc ii) chuin bi hdn
hop chit mang duogc thuc hién bang cach trén mét lugng phytosolve, miglyol 812 va
polyetylen glycol theo ty 18 (g/g/g) 1a 3:1:1 vao 20 mL etanol trén may khuiy trong thoi
gian 30 phut vé6i tdc d6 quay 400 vong/phit & 50°C.

4. Quy trinh theo diém bat ky trong s6 cac diém néu tréu, trong d6 bude iii) tao hdn hop
tién nhii duoc thuc hién bang cach tron pha phan tan va hon hop chit mang theo ty 1€
(g/g) ctia kaempferol/hdn hop chit mang 13 1:10 trén may khudy trong thoi gian 45 phut
v6i tbe @6 600 vong/phut & nhiét d6 50°C.

5. Quy trinh theo diém bét ky trong s6 cac diém néu tréu, trong d6 budc iv) tao mang
lipit dwgc thure hién bang cach sy hdn hop tién nhii & 4p suit chan khong khoang 80
dén 100 mmHg véi nhiét d6 tir 45 dn 50°C trong 24 gid.

6. Quy trinh theo diém 5, trong d6 budc iv) dugc thuc hién trong thiét bi cd quay chan
khong.

7. Quy trinh theo diém bat ky trong sé cac diém néu tréu, trong d6 budc v) hydrat héa
mang lipit dugc thuc hién bé‘mg cach bd sung mot lugng nudce c4t khir ion vao hén hop
tao mang lipit theo ty 1& (g/g) cia nuwéc/hdn hop tién nhii 13 5:1 trong thiét bi c¢6 quay &
nhiét do tir 45 dén 50°C trong 45 phut.

8. Quy trinh theo diém bat ky trong sb cac diém néu tréu, trong d6 budc vi) giam kich
thudc hat lyposom duoc thuc hién bang cach ddng hoa dung dich sau hydrat trong thiét
bi déng héa véi tbc d6 10000 vong/phut & nhiét d6 phong trong thoi gian 30 phut, 1ap

lai qué trinh 5 14n.
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Record 2: Nano Kaempferol 1]

Hinh 1
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