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duoc trinh bay trong luan an 1a trung thuc, khach quan va chua tirng dugc bao vé o bat
ky hoc vi nao.
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on, cac thdng tin trich dan trong luan an nay déu dugc chi rd ngudn géc.
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LOI CAM ON

Truéc hét, toi xin danh loi cam on dac biét nhat, tran trong va sau sdc nhat
téi GS.TS. Thai Hoang va PGS.TS. Vi Quéc Trung da hét 10ng tén tinh huéng dan,
déng vién, truyén cho tdi tinh than lam viéc nghiém tdc, niém say mé nghién citu
khoa hoc trong qua trinh hoc tap va nghién cuu.

Toi xin chan thanh i loi cam on 61 PGS.TS. Nguyén Thiay Chinh va tdp thé
cac nha khoa hoc cua Phong Hdéa ly vt liéu phi kim logi - Vién Ky thudt nhiét doi -
Viéen Han 1am Khoa hoc va Cong nghé Viét Nam dda cho téi nhitng Kinh nghiém nghién
cizu, cho toi nhiéu y kién chi dan quy bau trong qua trinh tién hanh dé tai ludn an, 1a
tam guwong vé nghién citu khoa hoc dé t6i phan dau vieon Ién.

Toi xin tran trong cdm on Ban Gidm déc, thay gido, ¢d gido cung toan thé
can bg phong Dao tao Hoc vién Khoa hoc va Cong nghé - Vien Han 1am Khoa hoc
va Cong nghé Viét Nam da giup do t6i trong qué trinh hoc tdp va hoan thanh lugn
an.

Toi muon danh mét loi cdm on hét sizc chan thanh cho ban be, dong nghiép,
cac thanh vién trong Phong Hoa ly vt liéu phi kim logi - Vien Ky thudt nhiét doi -
Vién Han 1am Khoa hoc va Céng nghé Viét Nam da luén tao diéu Kién givip do,
kiém tim tai liéu va ludn khuyén khich, dong vién tdi trong qua trinh thyec hién dé tai
nghién cuzu.

Cudi cung, toi ludn cdm on nhitng nguwoi than da ganh véic céng viéc gia

dinh, cham chit, lo ldng di theo tirng ngay toi 1am lugn an.

Ha Ngi, ngay 24 thang 05 nam 2024

T&c gia luan an

Lwong Phu Hoang
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DANH MUC CAC KY HIEU, CAC CHU VIET TAT

AG Alginate

AG/CS Alginate/chitosan

AC73CC5 Alginate/chitosan /cao chiét*, véi ty 1¢ khéi luong (7 : 3 : 5%)
AC73CC10 | Alginate/chitosan /cao chiét*, véi ty 1& khdi luong (7 : 3 : 10%)
AC73CC15 Alginate/chitosan /cao chiét*, véi ty 1é khéi luong (7 : 3 : 15%)
AC73CC20 | Alginate/chitosan /cao chiét*, véi ty Ié khoi luong (7 : 3 : 20%)
AC73CCO0 Alginate/chitosan /cao chiét*, véi ty 1¢ khéi luong (7 : 3 : 0%)
AC70CC10 | Alginate/chitosan /cao chiét*, véi ty 1é khéi luong (7 : 0 : 10%)
AG/CS/ICT Alginate/chitosan/cao tong

AG/CS/CT10 | Alginate/chitosan/cao tong*, véi ty 16 khoi luong (2 : 1 : 10%)
AG/CS/CT20 | Alginate/chitosan/cao tong™*, véi ty 1é khdi luong (2 : 1 : 20%)
AG/CS/CT30 | Alginate/chitosan/cao tong™*, véi ty 1é khoi luong (2 : 1 : 30%)
AG/CS/CT50 | Alginate/chitosan/cao tong™, véi ty 1é khdi luong (2 : 1 : 50%)
APTT Thoi gian dong mau ndi sinh

AS Alginate sunfat

C Catechin

ccC Cao chiét

CT Cao tong

CS Chitosan

DMEM Moi trudng nudi cay té bao (Dulbecco's Modified Eagle Medium)
DPPH 2,2-Diphenyl-1-picrylhydrazyl

DSC Phan tich nhiét quét vi sai (Differential Thermal Analyzer)
ECG Epicatechin gallate

EGCG Epigallocatechin gallate

F86

Pluronic




Vil

FESEM Hién vi dién tir quét phan giai cao (Field Emission Scanning
Electron Microscope)

FTIR Ph6 hong ngoai bién doi Fourier (Fourier-transform infrared)

GTE Chiét xuat tra xanh (Green tea extract)

HEPES N-2-hydroxyethylpiperazine-N-2-ethane sulfonic acid

HPLC Sac ky long hiéu ning cao (High-performance liquid chromatography)

KLPT Khdi lwvong phan tir

LOV Lovastatin

NIF Nifedipin

PCN Nifedipine — poly lactic acid

PECTP Tb hop chitosan/alginate mang polyphenol

PLA Poly lactic acid

CT Cao tra hoa vang lam giau polyphenol tong

PSS Propylen glycol alginate natri sulfat

PT Thoi gian dong mau ngoai Sinh

PVP Polyvinylpyrrolidone

SEM Kinh hién vi quét electron (Scanning Electron Microscopy)

SGS Natri guluronat sunfat

STCT Natri tripolyphotphat

The Nhiét d6 nong chay

Toh Nhiét d6 ph&n huay

TGA Phan tich nhiét khdi lugng (Thermal Gravimetri Analysis)

THV Tra hoa vang

1T Thoi gian dong mau chung

UV-Vis Phuong phép pho tir ngoai - kha kién (Ultraviolet—visible)

AHm Enthalpy néng chay

(*tinh trén co sé tong khoi lwong cua alginate va chitosan)
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MO DAU

Tra hoa vang (Camellia chrysantha) la mét loai thuc vat hat kin trong ho
Theaceae. Cay duoc tim thdy ¢ Viét Nam (Tam Pao, Quang Ninh, Lam Ddong, Tuyén
Quang, Yén Bai, Ctic Phuong) va Trung Quéc. Trong tra hoa vang c6 hon 400 thanh
phan hoa hoc, khéng c6 doc va tac dung phu, trong d6 phai ké téi ham lugng chinh 13
cac hop chat phenolic, amino acid, folic acid, protein, vitamin B1, B2, C, E, acid béo...
cting rat nhiéu céc thanh phan dinh dudng tu nhién. Ngoai ra, trong tra hoa vang con c6
vai chuc loai amino acid va rat nhiéu cac nguyén t6 vi luong Ge, Se, Mo, Zn, V... ¢6
tac dung bao vé sic khoé, nang cao siic dé khang, ngan ngira bénh tat. Gan day, ap
dung cac phuong phap nghién ciru hién dai, cac nha khoa hoc da tim thy tac dung sinh
hoc cuia dich chiét tir 14 va hoa tra hoa vang chi yéu la nho céc polyphenol. Céc nghién
ctu chi ra rang hop chat polyphenol tra c6 dic tinh chdng oxy hoa, khang viém va hd
trg chdng ung thu, chdng lai sy phéa hay noi tang...

Chitosan (CS) va dan xuat da duoc tng dung trong nhiéu linh vuc khac nhau.
Trong y sinh va hoa dugc, CS dugc st dung lam mang chira vét thuong, chat gilp
tai tao mo xuong, thudc chira bénh... Vat liéu nano trén co sd CS ciing dugc nghién
ctru ing dung trong y sinh do ¢6 tinh 6n dinh twong dbi cao ma van duy tri duoc
mot s tinh chit cua chitosan ban dau. Do c¢6 kich thudc nho, cau trdc xép nén CS
c6 kha ning hap phu cao, nano - CS duoc sir dung lam chat hap phu cac chat khac
nhau, dic biét 1a cac loai thudc ding trong y hoc.

Alginate (AG) la polymer sinh hoc bién phong phu trén thé gigi, duoc phét
hién dau tién boi Stanford (1881). Vai trd thong thuong cua alginate trong duoc
pham 1a chat lam dic, tao gel, chat 6n dinh va trong cac san pham thubc c6 kiém
soat qua trinh giai phong. Céac dang thudc ubng c6 su dung alginate rat pho bién
trong cac ung dung lién quan dén duoc pham. Ca CS va AG déu la cac polymer ty
nhién, khong doc hai, c6 kha nang phan huy sinh hoc, twong thich sinh hoc cao va
nhay pH. Chung duoc két hop sir dung rong réi trong viéc hinh thanh cac vi hat
thdng qua luc hit tinh dién giira cac nhém chirc amino va acid trong ciu tao cua CS
va AG. Lua chon bao ché thudc dudi dang nano tiéu phan dé kiém soat giai phong



dugc chit 1a mot huéng nghién ciu day tiém ning cua nganh hoa dwgc. Dua trén

cac wu diém nhu: kiém soét giai phong duoc chat 6n dinh hon, giam thiéu cac nguy

co qué liéu, thuan loi dé bao ché céc dang thudc khac nhau.
Nhuoc diém cua cac polyphenol trong tra 12 kém bén véi nhiét do va énh sang.

Chinh vi vay, mot trong nhitng huéng nghién ciu méi 1a té hop cac polymer thién
nhién mang dugc chét va kiém soét giai phong tdt cac duoc chat véi polyphenol tra hoa
vang nham ung dung trong hd tro diéu tri cac bénh khac nhau va chdng oxi hoa, ung
thu. Trong s6 cac poymer ngudn gdc thién nhién dwoc st dung 1am chit mang
polyphenol tra hoa vang, noi bat nhat 13 AG va CS nhd cac dic tinh tét caa ching: cac
lién két hydro va tuong tac ludng cuc giita AG - CS g6p phan kiém soét toc do giai
phdng thude ciing nhu phat huy hoat tinh sinh hoc vén c6 cia AG va CS. Cac cong
trinh da cong bd cho thay van dé nghién ciu, ché tao vat liéu to hop AG/CS chira cac
hop chat quy nhu cac polyphenol trong tra hoa vang dinh huéng hd trg didu tri mot s6
bénh nhu phong chdng ung thu, ¢ ché sinh truong cua cac té bao ung thu, chdng oxi
hda va nghién ctiru qué trinh giai phong thudc méi chi bat dau. Vi vay, nghién cau sinh
lya chon dé tai “Nghién ciru ché tao va diic trung vat ligu té hop chitosan/alginate
chira cac polyphenol trong tra hoa vang (Camellia chrysantha)”.

Muc tiéu ciia dé tai luan an:

1. Ché tao thanh cong to hop AG/CS chira cao tra hoa vang bang phuong phap dung
dich va vi nhii tuong.

2. Dénh gia dugc cac dic trung, tinh chét va hinh thai cu tric cua to hop AG/CS
chara cao tra hoa vang.

3. Xay dung duoc mé hinh/phwong trinh dong hoc giai phong thude thich hop, tir d6
tham do kha ning Gc ché té bao, chong oxi hoa, ung thu cua t6 hop AG/CS chua
cao tra hoa vang.

Céc ndi dung nghién cieu chinh ciia dé tai luan an:

1. Ché tao t6 hop AG/CS/ chira cao tra hoa vang bang phuong phap dung dich va vi
nhti twong.

2. Nghién ctru cac dic trung tinh chit caa td hop AG/CS mang cao tra hoa vang.

3. Nghién ciu sy giai phong thude tir td hop AG/CS chira cao tra hoa vang.

4. Nghién ctu tham do kha ning Gc ché té bao, chdng oxi hoa cua to hop polymer
thién nhién AG/CS chtra cao tra hoa vang.



CHUONG 1. TONG QUAN

1.1. Giéi thiéu vé chitosan

Chitosan (CS) l1a dan xuit deacetyl hoé cua chitin, la polysaccharide tu nhién
phong phu [1, 2]. CS dugc tim thiy trong thanh phan cua vo giap xéc, con tring,
dong vat than mém va mang té bao caa mot sé loai nam... [3, 4]. San lugng phé thai
duoc tach ra tir cac loai con tring va dong vat nay hang nim dugc wéc tinh 10° -
10 tan/nam [2]. Mot trong nhimg dic tinh quan trong nhat cua CS 1a kha ning
khang khuan. Nhém amine c6 thém proton trong CS c6 kha nang Gc ché su phat
trién cua vi khuan [5]. CS c6 nhiéu dic tinh doc ddo nhu khong doc hai, twong hop
sinh hoc va phan huay sinh hoc [6]. CS nhan duoc nhiéu sy quan tam vi cac hoat tinh
sinh hoc cua chung nhu tinh khang khuan, chdng ung thu va ting strc dé khang [7,
8]. CS duogc su dung rong radi trong cac linh vuc nhu: cong nghé sinh hoc, duoc
pham, xir Iy nuéce thai, my pham...
1.1.1. Cdu tgo cia chitosan

Chitin 12 mét polysaccharide gom cac don vi N-acetyl-D-glucosamine lién két
vé6i nhau bang lién két B-1,4-glucoside (Hinh 1.1). Chitin dwoc phan loai nhu mét dan

xuat celluloso [5].
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Hinh 1.1. Mét doan cdu tric hoa hoc cia chitin [5]
CS la mot polysaccharide mach thang dwoc ciu tao tir cac D-glucosamine
(don vi da deacetyl hoa) va N-acetyl-D-glucosamine (don vi chira nhém acetyl) lién
két tai vi tri p-(1-4) (Hinh 1.2).
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Hinh 1.2. Cdu trac héa hoc cia chitosan [5]

1.1.2. Cdc diic trung, tinh chdt cia chitosan

Tinh chat vat li

CS Ia chat ran, x4p, nhe, hinh vay hoic dang bot, mau tring hay vang nhat,
khéng mui vi, do nhét teong d6i cao phu thudc vao qua trinh ché tao [9 -11].

CS c6 khéi lugng phan tir khac nhau ung véi cac nguon chitin khac nhau.
San pham CS c6 khéi luong phan tir tir 100,000 Da dén 1,200,000 Da phu thudc vao
qua trinh xtr Iy. CS thuong dugc phan loai dwa vao khoi lugng phan tir [12, 13].

Mirc d§ deacetyl hoa

Do deacetyl hoa duoc sir dung dé phan biét chitin va chitosan. Khi do
deacetyl hoa cua chitin 16n hon hodc bang 50% (phu thudc vao nguon géc cua
polymer), nd tré nén tan trong moi truong acid va dugc goi la chitosan [14, 15].
Muc do deacetyl hoa cua CS duogc xac dinh theo mot s6 cac phuong phéap: pho FT-IR,
phd UV-Vis, phd 'H-NMR, phd 3C-NMR trang thai ran, sic ky tham thau gel, cac
phuong phap chuan do, hap phu mau thudc nhuom, phan tich thanh phan.

Khoi lhrgng phan tir trung binh

Khdi lwong phan tir trung binh (KLPTTB) cia CS phu thudc vao ngudn goc
va cac thdng sé cua qua trinh deacetyl héa nhu: nhiét do, thoi gian va nong do
NaOH. CS c¢6 thé thu dugc tir qué trinh deacetyl hoa chitin phan l16n c6 KLPTTB
nam trong khoang 200 - 500 kDa, tham chi c6 thé c6 khéi lwong phan tir I6n toi
1000 kDa. Sau d6, dé thuan loi trong qua trinh sir dung, CS can dugc lam giam
KLPTTB bang cac phuong phip héa hoc hoic enzyme xudng téi KLPT thap hon
[14, 15]. Nhu cac loai polymer hitu co khac, KLPTTB cua CS dugc xac dinh theo
cac phuong phap sau: sic ky tham thiu, tdn xa anh sang va do d6 nhot [16].

Tinh chat hda hec

CS la dan xuat amine polysaccharide mach thang véi ham luong nitrogen



cao, véi cau trac 1a bo khung D-glucosamine. Céu tric CS bao gém céc nhém chirc
—NH2, —OH dé& dang tao lién két hydro giira cac phan tir va hinh thanh mudi trong
cac phan tng hda hoc vai céac acid hitru co va vo co [17].

CS hoa tan nhiéu trong dung dich acid lodng (pH < 6,0) [18, 19]. O pH thap,
CS duoc proton hoa thanh chat mang dién tich dwong nén tang kha ning hoa tan
trong nudc. Khi pH > 6, cac nhém amine caa CS bj dé proton héa khién phan tir CS
tré nén khong tan. Qua trinh chuyén hoa giita hoa tan - khdng hoa tan xay ra xung
quanh do pH tir 6 dén 6,5. CS va mot sé dan xuat caa CS cd chaa cac nhém chuc
trong do cac nguyén tir oXygen va nitrogen cua nhém chirc con cép electron chua st
dung. Vi vay, ching c6 kha ning tao phtc phéi tri véi hau hét cac kim loai nang va
cac kim loai chuyén tiép nhu: Hg,?*, Cd?*, Zn?*, Cu?*, Ni%*, Co?*... Tly nhém chtc
trén mach polymer ma thanh phan va cu tric cua phuc sé khac nhau. Hon nita, CS
tao phuc véi cac kim loai nhu Ag*, Cu?*, Ni%*... s& s& hinh thanh cac lién két ngang
trong mach phan tir CS 1am ting cuong hoat tinh khang khuan [20].

Duwgc ly/hoat tinh sinh hgc

CS c6 kha nang kich thich 1am ting cuong hé théng mién dich co thé, han ché su
phét trién cua cac té bao u budu, ung thu, HIV/AIDS, chdng tia tir ngoai, chong ngua di
ng.... [21, 22]. Ngoai ra, CS cd thé hap thu cac chat cd hai trong duong rudt, phong chng
bénh tiéu duong, ha huyét &p, phong bénh xo cting dong mach, dio thai doc té va hap thu
kim loai nang, cai thién co ning tiéu hoa [23 - 25]. CS cd kha ning thic dy lam lanh da,
phuc héi vét thwong, cam mau, tham mau & vi tri bi xuat huyét [26].

CS ¢6 hoat tinh khang khuan cao, an toan vai co thé nguoi. Hoat tinh khang
khuan cua CS phu thudc vao nong do va KLPT. CS c6 tinh thim khi, khang khuan
va chong nim méc tét... Ban chat 1a mot polymer thién nhién nén CS bi phan hay
boi cac enzyme nhu lysozyme, chitosanate... tao thanh cac oligome va tiép tuc phan
hity thanh N-glucosamine, mot hop chét noi sinh c6 trong co thé nguoi. Tuy nhién,
mét trong nhitng nhuoc diém cua CS 1a khong hoa tan trong méi trudng trung tinh
boi vi CS ¢d céu tric tinh thé phic tap, cling nhu sy hién dién cua nhém amine va
bi chi phdi bai d6 deacetyl hda dan tgi 1am giam tinh @ng dung caa CS [27, 28].
1.1.3. Ung dung ciia chitosan trong linh vuc y sinh
1.1.3.1. Ung dung ciia chitosan trong linh vuc y sinh trén thé gidi

Trong y sinh va héa dugc, CS duoc sir dung 1am mang chira vét thuong, chét



gilp tai tao mé xuong, thude chita bénh... Vat liéu nano trén co sé CS budc dau dugc
tng dung trong y sinh da trén kha ning tuong thich sinh hoc, tinh 6n dinh twong ddi
cao va duy tri duoc mot sé tinh chat cua CS ban dau. Pic biét do kich thudc nho va
bé mit riéng 16n nén CS ¢ kha niang hap phu cao. Dua vao tinh chat nay, nano-CS
duoc st dung lam chat hap phu cac loai thudc dung trong y hoc [27-29].

Theo cac nghién ctru cua Chrystalla Protopapa va cong su (nim 2022) vé cac
loai thudc ding theo dudng miii va dudng miéng, cac loai thudc c6 khdi lwgng phan
tr 16n 6 kha nang ting sinh kha dung sau khi phdi hop véi CS [31]. Cac vién nang
nano hydroxytyrosol (HT) duoc mang bai cac hat nano CS thdng qua qué trinh gel
hoa ion véi sodium bisulphate két hop véi séng siéu &m. Cac tac gia thuc hién nhiéu
nghién ciu trén t6 hop cac hat nano-HT bao gom: dic diém cau tric hinh thai kich
thuéc hat, FE-SEM, ATR-FTIR, XRD, DSC, giai phéng in vitro, danh gia kha ning
chdng oxy hoa va hoat tinh sinh hoc cua t6 hop. Két qua cho thay, vién nang nano cé
dang cac khéi cau co kich thude dao dong trong khoang 119,50 - 365,21 nm véi dién
thé zeta () duwong (17,50 mV - 18,09 mV). Hiéu suat bao boc cua nano-CS véi 5
mg/g HT (HTS1) va 20 mglg HT (HTS2) ln luot 1a 77,13 % va 56,30 %. Sy hinh
thanh cac vién nang nano-HT dan dén viéc ting nhiét do thuy tinh hoa caa to hop.
Nghién ciru giai phong HT khoi t6 hop nano cho thiy HTS2 giai phong téi 67,12 %
HT (HTS1 58,89 %) trong dung dich mé phong qua trinh tiéu hda & duong tiéu hoa.
Nano-HT c6 dic tinh chdng oxy héa va hoat tinh sinh hoc (chéng lai cac dong té bao
ung thu A549 va MDA — MB - 231) cao hon HT tu do [32].
1.1.3.2. Ung dung ciia chitosan trong linh vuc y sinh ¢ Viét Nam

Vit liéu sinh hoc chitosan/carrageenan/lovastatin (CsCL) ché tao bing
phuong phap dung dich khi thay d6i ham luwong lovastatin (Lov) va c¢é dinh ham
lugng chitosan/carrageenan vai ti & (1:9). Két qua trén pho hong ngoai FT-IR va
FESEM cho thay cac thanh phan cua vat liéu té hop c6 cau tric hda hoc 6n dinh,
phan tan o6n dinh giira nho hinh thanh lién két hydro va tuong tac ludng cuc. Kha
nang giai phong Lov trong moi treong mé phong dich da day va dich ruét tai pH 2
va pH 7,4 bi anh huong boi ham luong Lov. Két qua thu dwgc mau vat liéu sinh hoc
CsCL195 véitile Cs: C: L (1:9:0,5) duogc danh gia tét nhat so véi cac mau to
hop con lai vi: c&c hat phan tan déu; polymer nén bén nhiét; nhiét phan huy dat 52,3

°C; qua trinh giai phong thudc kém & méi truong pH 2 (dich vi) va giai phong tot ¢



moi trudng pH 7,4 (dich rudt) tao diéu kién cho thube hap thu qua té bao niém mac
rudt vao mau, tir d6 tang hiéu qua diéu tri cholesterol mau [33].

Téc gia Nguyén Thay Chinh va cac dong nghiép ¢ Vién Ky thuat nhiét déi
nghién ctu ché tao vt liéu té hop acid polylactic/chitosan (PLA/CS) mang thubc
nifedipin bang phuong phap dung dich va phuong phéap vi nhii. Cac dic trung tinh
chat va kha nang giai phong thudc cua vat liéu to hop nano PLA/CS/nifedipin ciing
da duoc xac dinh. Tu d6 nghién ctru giai phong nifedipin tr vat liéu nano
PLA/CS/nifedipin. Két qua cho thay nifedipin giai phong theo 2 giai doan (ban dau
giai phong nhanh va sau d6 giai phong cham cé kiém soét) [34].

Cung tai Vién Ky thuat nhiét doi - Vién Han 1d&m Khoa hoc va Céng nghé
Viét Nam, Tran Pai LAm va cac cong su di nghién cru san xuat chitosan véi kich
thugc nano 1am chét dan thudc ng dung trong dwgc pham [35]. CS ciing dugc St
dung vé6i cac muc dich nhu: tdc nhin giam béo va chdng ting cholesterol mau,
chéng déng mau, diéu tri vét thuong va bong, phong ngira bénh ung thu, ting cudng
chtc niang caa gan, phong chita bénh tiéu duong va ha huyét ap... [36].

1.2. Gi6i thiéu vé alginate
1.2.1. Cdu tgo va phan logi alginate

Alginate (AG) la loai polymer sinh hoc bién phong phu trén thé gici [37, 38]. AG

la tén goi chung cho cac mudi cua alginic acid, Ia anionic polysaccharide dwoc tach chiét

tir rong nau (Hinh 1.3). Ham lwong va chat lugng cua AG cd sy thay déi theo gidng loai,

mia vu, do tudi cia rong, bo phéan cdy rong va didu kién séng [39, 40].
- & Tam :

)

Hinh 1.3. Trong tdo nau chiza nhiéu alginate



Ngudn AG chu yéu tim thiy ¢ thanh té bao va mé lién két cua tao nau ¢ bién
thuoc ho Phaeophyceae, tao be Macrocystis pyrifera, Ascophyllum nodosum va cac
loai Laminaria nhung nhiéu nhét Ia & tao nu dudi dang mubi AG [37]. AG ton tai ¢
dang khong gian dudi 2 dang Ia alginic acid va mudi calcium alginate, magnesium
alginate ¢ thanh té bao tao nau, tao nén cau trac ludi gel bén viing trén thanh té bao
tao nau.

CAu tao cua alginate 1a cac chudi phan tir f-D-mannuronic acid (M) va o-L-
guluronic acid (G) lién két véi nhau bang lién két 1-4 glucoside (Hinh 1.4). C6 3
loai lién két c6 thé gap trong 1 phan tu alginate: (M-M-M), (G-G-G), (M-M-G) tao
thanh céc khdi (block) lién két ngau nhién trong mach [41].
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Hinh 1.4. Cong thic cdu tao cia 2 acid cau tgo nén alginic acid [37]

Khi alginic acid tao mudi véi cac ion kim loai khac nhau s& tao nén cac mudi
AG khéc nhau (cac Hinh 1.5 - 1.7). Mot sb dang mudi AG hay gip nhu: sodium
alginate (CsH;04COONa),, potassium alginate (CsH;04COOK),, calcium alginate
((CsH704C0O0).Ca)n, ammonium alginate (CsH704COONHa4)n...
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Hinh 1.5. Cong thic cdu tgo cia sodium alginate [40]
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Hinh 1.6. Cong thic cdu teo cua calcium alginate
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Hinh 1.7. Céng thic cdu teo ciia ammonium alginate [41]
1.2.2. Céc tinh chat ciia alginate
Tinh chat vat Ii
Céc tinh chat co hoc cua gel AG thuong dugc ting cudng bang cach ting chiéu
dai cuia khdi block lién két ngau nhién trong mach va khéi luong phan tir. Mdi loai AG
kiém soét sy 6n dinh cua gel, ty I¢ giai phong thudc tir gel, hinh thai va twong tac cia
cac chat duoc mang bai gel AG. AG c¢6 khdi lugng phan tir trung binh cang Ion thi
d6 nhét dung dich ciia nd cang cao. Khi ting khéi luong phan tir cia AG c6 thé cai
thién céc tinh chat vat ly caa dung dich gel. Tuy nhién, dung dich AG dugc hinh
thanh tir polymer khéi luong phan tir cao thudng rat nhot va day 1a yéu té khong

mong mudn trong qué trinh san xuat AG [42 - 44].
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Tinh chat héa hec

AG dugc tao thanh tir B-D-mannuronic acid (M) va a-L-guluronic acid (G)
(Hinh 1.4) boi lién két (1-4) glycoside tao thanh anionic polysaccharide. Theo cong
thirc ¢ dién ciia Haworth, 2 monome nay chi khac nhau & nhoém carboxyl nam & trén
va dudi mat phang cua vong pyranose. Hai gé¢c monome nay c6 cau tao dang ghé va c6
cau hinh khéac nhau: mannuronic acid c6 cau hinh 4Cy con guluronic acid 1a *C4 (Hinh
1.4). Chinh sy khac nhau ciia mach cau tric nén 2 géc uronic nay thé hién cac tinh chét
héa hoc, sinh hoc khac nhau [45]. Tinh chét vat Iy, héa hoc va sinh hoc cua AG thay
d6i tdy thuoc vao khdi lugng phan tir, d6 nhét va ty 16 M/G ciing nhu trinh ty sap xép
cac gdc uronic trong polymer. Ty 1& M/G 1a thong s6 quan trong dic trung cho tinh
chat hoa hoc, tinh chat vat ly caa AG va c6 ¥ nghia quan trong trong nghién ctu kha
ning tao gel. AG tach chiét tir rong nau co ty 16 M/G dao dong tir 0,2 dén 2,5, khdi
luong phén tir trung binh tir 100 kDa dén 1.500 kDa [46]. Ttr nhitng co s& d6 nhin
chung alginat c6 mét s6 tinh chat cy thé nhu sau:

- Tinh chat caa mudi alginate véi kim loai hoa tri I: tan duoc trong
nudc tao dung dich c6 d6 nhot cao, dé bi cit mach boi cac yéu té acid, kiém
manh, enzyme... Khi tuong tac voi acid vo co mudi alginate tach ra dudi
alginic acid ty do, dugc ung dung rong rai trong cac nganh cong nghiép.

- Tinh chat caa mudi alginate voi kim loai hda tri II: C6 do chac cao,
c6 kha ning tao mau tly theo kim loai, khong hoa tan trong nudc, khi am thi
déo, khi kho c6 do cung cao va kho thadm nudc, ti trong thap.

Dworc ly/hoat tinh sinh hec

AG duogc xem la nguon polysaccharide phong pht va cé thé ti tao, dap tng
nhu cau cho cac linh virc san xuét cdng nghiép phat trién manh mé trong twong lai.
Dic biét, AG khong doc, khong gay mién dich, co kha ning thich ¢rng va phan huay
sinh hoc cao nén con duoc goi 1a “hop chit xanh” va duoc xem 14 vat liéu méi phuc
vu cho céc nganh cong nghiép thuc pham, my pham, dwoc pham... [47, 48].

Mac du kha nang tuong thich sinh hoc cia AG da dugc danh gia rong rai

trong in vitro ciing nhu in vivo, tuy nhién van con nhiéu tranh luan vé tac dong cua
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cac hop chit AG [49-51]. AG thu duoc tir cAc ngudn tu nhién co6 thé c6 mit cac tap
chét khac nhau nhu kim loai ning, noi doc td, protein va cac hop chat polyphenolic.
Pic biét, AG dugc tinh ché qua nhiéu cong doan véi do tinh khiét rat cao da khong
gay ra bat ky phan &ng la nao cho co thé khi ciy ghép vao dong vat [51]. Tuong tu
nhu vay, khong c6 phan tng dang ké nao xay ra khi alginat co6 do tinh khiét cao
duoc tiém vao chudt [48].

1.2.3. Ung dung ciia alginate trong linh vuc y sinh

1.2.3.1. Ung dung cua alginate trong linh vuc y sinh trén thé gidi

Ung dung cia AG duya trén hai tinh chat chinh: Khi hoa tan trong nuéc AG
tao thanh dung dich c6 d nhét cao nén dugc sir dung dé lam dac dung dich. AG c6
kha ning hinh thanh gel khi c6 mat caa ion Ca®* va Na*, do vay duoc dung dé ché
tao vat liéu dang mang hoac sgi [49].

San pham thuy phan AG c6 khéi lugng phan tir tir 5 kDa dén 20 kDa thé hién
mot s hoat tinh duoc ly dang cha y [50]. AG dong vai trd quan trong trong nganh
duoc do AG c6 ngudn géc thién nhién, khong doc hai, co kha nang tu phan hay sinh
hoc va gié thanh thip. Do kha ning hap thu ion manh nén AG dugc ding lam chat hap
thy cac nguyén té phong xa [51], dao thai cac kim loai nang nhu cadmium, chromium
va copper ra khoi co thé [52]. AG khéi lwong phan tir thap dwoc st dung dé diéu ché
céc loai thudc vién nang, thuc khang sinh c6 tac dung khang khuan [53]; chong ung
thu [54, 55]; khang viém [56]; hd tro diéu tri cc bénh ting huyét &p, ha duong huyét
va giam cholesterol [57]; thudc chdng di tng, chong oxy hoa, khang khuan duong ruot
[58]; diéu tri bénh nhdi méau co tim [59]; khang vi khuan & vom hong [60]. Kha ning
chong dong méau cua din xuat AG da duoc quan tdm nghién ctu [61-64]. Mic
du, AG khong cd kha ning chdng dong mau nhung cac dan xuat alginate
sulphate (AS) c6 tinh chat va ciu tric tuwong tu nhu chit chdng doéng méu
(heparin) dugc san sinh trong té bao gan [61].

Trong nghién ctru cua nhom tac gia Deepti Rekha Sahoo (nam 2021) da chi
ra AG c6 thé dé dang duoc xir ly 1am vat lieu mang thudc dudi cac dang hydrogel,

Vi nang, vi cau, bot bién va soi. Tir d6, cac vat liéu cao phan tir 6 ngudn goc sinh
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hoc dua trén AG nay duoc sir dung trong viéc chita lanh mé, hd tro 1anh seo, thic
day qué trinh chira lanh vét thuong, tai tao xwong mai va phat trién cua té bao [65].
Ciing trong nam 2021, nghién ciu cia Raha Ahmad Raus va cong su ciing cho thay
cac dang vat liéu khac nhau cua AG doéng vai trd quan trong trong té hop mang
thudc, hd trg chirc ning cta gan va tim... Nhitng ¢ng dung trén cia AG c6 duoc
nho viée thay doi cau tric d& dang va pha tron véi cac polymer khéc bang cac
phuong phép vat ly, hda hoc. T6 hop chira dan xuat AG thu duoc 6 cau trlc, chic
nang va tinh chat mgi nham muc dich cai thién d6 bén co hoc, kha ning tuong thich
véi té bao va dic tinh caa qué trinh gel hoa [66].

1.2.3.2. Ung dung cua alginate trong linh viec y sinh ¢ Viét Nam

Niam 2019, Nguyén Vin Thanh di nghién ctru diéu ché AG khdi luong phén
tr thap bang phuong phap thuy phan trong méi trudng acid dung 1am thuc pham
chie nang hd trg chéng dong mau. Tac gia dd xay dung quy trinh san xuét sodium
guluronate sulphate (SGS) tir sodium alginate cia rong nau T.ornata. Ché pham
SGS ¢6 d6 tinh sach cao, khdi lugng phan tir trung binh 25,408 kDa, d6 polymer
hoa phan ti trung binh 107, chi s da phan tan 1,35. Két qua danh gia hoat tinh cua
SGS cho thay hoat tinh chéng déng mau phu thudc vao khdi lwong phan ti trung
binh va nong do cua SGS. Ché pham SGS c6 tac dung kéo dai thoi gian déng mau
noi sinh va thoi gian dong mau chung nhung tac dung kéo dai thoi gian dong mau
ngoai sinh khong dang ké. SGS khong doc d6i vai chudt thi nghiem [37].

Nam 2020, Thach Thi Loc dd ché tao hat t6 hop polymer alginate/chitosan
mang thudc lovastatin (AG/CS/LOV) véi thanh phan LOV chiém 10 % trong hat
vat liéu té hop. Két qua thir nghiém doc tinh cap va doc tinh ban trudng dién céc hat
vat liéu t6 hop AG/CS/LOV trén chudt cho thay liéu gay chét trung binh (LD50)
cua vat ligu AG/CS/LOV cao hon 5000 mg/kg thé trong. Két qua thir nghiém 1am
sang trén chudt diéu tri bang vat lieu AG/CS/LOV trong 28 ngay da ching minh
khong c6 sy khac biét dang ké vé cac chi sb trong luong co thé, huyét hoc, sinh hoa,
trong luong trung binh caa noi tang cua chudt sau khi diéu tri bang hat vat liéu t6
hop so v&i mau dbi chitng. Hat vat liéu to hop AG/CS/LOV an toan va c6 thé dinh

hudng nghién ctiru tAc dung giam cholesterol trén dong vat va nguoi [67, 68].
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1.3. Vit liéu t6 hgp polymer thién nhién mang thuoc trén co sé alginate va chitosan
1.3.1. Vit liéu té hep polymer thién nhién mang thuéc trén co sé alginate

Nam 2020, Jodo Silva va cong su da ché tao td hop alginate/polyphenol
(AG/PP) nhim danh gia mé hinh dong hoc giai phong polyphenol (PP) trén co s&
mudi cua cac nguyén té vo co (Ca?*, Zn%*, BaZ*, Mg?...). Két qua thu duoc cho
thiy nong do NaCl quyét dinh d6 nhét cua dung dich AG, kha ning kéo sgi va tao
mang cua cac chat tao mang sinh hoc. Mudi AG cua cac cation Ca?*, Zn?* va Ba2* 13
phu hop nhat dé tao ra cac gel AG/PP. bic biét, chiing c6 thé tao cac lién két chéo
véi cac PP. Tir d6, c6 thé ché tao cac miéng déan tir té hop mudi vo co cia AG voi
cac PP tu nhién vao muc dich chdng oxy hda trén da, cung cap thém lya chon méi
cho céc liéu phap tri liéu dua trén flavonoid tu nhién [69].

Bing gac cam méu c6 chira AG thudng ding cho cac ton thuong & da, gilp
cam mau lam nhanh lanh vét thuong & viing mang nhay miéng va rudt. Sy bam dinh
cua cac ion Ca®* trong AG vai Na* trong huyét trong s& kich thich hoat dong cua cac
tiéu cau va dong mau tai ving bi ton thuong. Viéc bd sung AG vao céc loai bang gac
cling lam giam sy hinh thanh mé hat trong qué trinh 1am lanh vét thuong. Céc nghién
ctu vé su lanh vét thuong & mang nhay miéng trén cho cho thiy bang gac ¢ chua
AG lam ting dang ké viéc cam mau ddi voi cac vét thuong sau 2 mm [70].

1.3.2. Vit liéu t6 hep polymer thién nhién mang thuéc trén co sé chitosan

Ashish Dev va cac cong su da ché tao t6 hop acid polylactic/chitosan wing dung
giai phong thudc khang HIV. Tir két qua danh gia dong hoc, qué trinh giai phong thudc
bi anh huéng boi nhiéu yéu té nhu: sy phan hay polymer, khéi lugng phan tir, twong
tac gitra polymer va thudc... Pong thoi, nghién ciu ciing chi ra rang giai phong thudc
trong moi truong Kiém tt hon trong méi truong acid va trung tinh [71].

Nhom cuaa nghién ctru cia Nguyén Thay Chinh di nghién ctru su giai phong
thudc nifedipin (NIF) dugc mang boi t6 hop vat liéu acid polylactic/chitosan
(PLA/CS) [72]. Két qua cho thay NIF giai phong tir cac hat nano PLA/CS va mang
t6 hop PLA/CS theo 2 giai doan nhanh va cham, c6 kiém soét trong cac dung dich
pH duoc khao sat. Sau 28 gio thir nghiém, ham lugng NIF giai phong dat tir 61,89
% dén 85,24 % phu thudc vao thanh phan va pH dung dich. Tudi tho caa vién nang
bao ché tir hat nano PLA/CS mang NIF Ia trén 24 thang véi diéu kién bao quan dudi
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30 °C. Hat nano PLA/CS mang NIF gay giam huyét ap chudt thir nghiém & tat ca
thoi diém ther nghiém: 30 pht, 1 gio, 2 gio va 4 gio sau khi udng thudce.

Nam 2018, nghién ciu cua Brian Alfaro-Gonzales [73] cho thay khi ché tao
vat liéu chitosan — nano bac bang phuong phap hoa siéu am tao ra ché pham 6n dinh
va c6 thé két hop véi khang sinh — lactam, c6 kha niang khang céc vi khuan khang
khéang sinh, bao ti vi khuan va chéng nhidm trang [74].

1.3.3. Vit liéu té hep polymer thién nhién mang thuéc trén co sé alginate/chitosan
1.3.3.1. Vdt liéu té hop alginate/chitosan dang mang

Nam 2018, Thai Hoang va cong su da nghién ctu anh huong cua
polycaprolacton dén tinh chit va hinh thai coa vat liegu to hop
alginate/chitosan/lovastatin (AG/CS/LS) [75]. Hinh 1.8 cho thay, polycaprolacton gidp
nang cao kha ning twong thich, twong tic va phan tan caa CS, AG va LS trong mang to
hop. Do d6, LS duoc phan tan tét hon trong mang AG/CS/LS, dan dén cau trdc cua céc
mang to hop tré' nén déng déu va chit ché hon. Tong ham lwong giai phong LS tir céc
mang t6 hop dat gan 95 % sau 30 gio thir nghiém trong dung dich pH 6,8.

Hinh 1.8. Anh FESEM cua c&c mang téng hop [75]
AG/CS =4/1, LS 10%*, PCL 0 %* (a). AG/CS = 4/1, LS 10 %*, PCL 3 %* (b). AG/CS
= 4/1, LS 10 %*, PCL 5 %* (c). AG/CS = 4/1, LS 10 %*, PCL 10 %* (d) [75].

*: Tinh trén co s& tong khéi lwrong cua AG va CS.
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Mang CS duoc ché tao bang phuong phéap tach pha cam ¢ng nhiét, sau do
phu AG 18n bé mit mang bang thiét bi tham tach dé ché tao mang alginate/chitosan
(AG/CS) [76]. Két qua cho thdy AG di dugc phu I8n mang CS mot cach hiéu qua.
Mang AG/CS c¢6 ham lugng nudc 71,8 % cao hon so vai mang CS khong phu AG
61,8 %. Dya vao viéc khao sat sy phan huy mang AG/CS va mang CS, khéi luong
cua mang AG/CS va mang CS giam xudng con khoang 75 % so véi khédi lwgng ban
dau sau 30 ngay thir nghiém in vitro. Mang AG/CS cho thay tiém ning ¢ng dung t6t
hon so v&i mang CS khi dugc (ng dung trong cac k¥ thuat tai tao mo [76].

Nam 2014, Cecilia Zorzi Bueno va cac cong su di nghién ciu kiém soét
tinh chat cua mang alginate/chitosan (AG/CS) x6p thong qua viéc bo sung cac ham
luong khéc nhau cua chat hoat dong bé mit (pluronic F68). Sy thay d6i lugng nho
cua pluronic F68 dan dén sy thay doi dang ké vé tinh chat vat Iy va hoa hoc cua to
hop vat liéu AG/CS. DPo day, d6 nham, do xop va su hap thu chat long caa mang
AG/CS ting cung véi lugng chat hoat dong bé mit duoc st dung, trong khi tinh
chat co hoc va tinh 6n dinh trong méi trudng nudc giam. Mang AG/CS ¢6 bo sung
pluronic F68 khong gay doc té bao cho céc té bao L929. Tém lai, cd thé diéu chinh
c4c tinh chat Iy hoa cua to hop AG/CS thong qua su thay doi ty I chat hoat dong bé
mit dua vao t6 hop nham dap tng cac muc dich str dung khac nhau trong cac linh
vuc y sinh [77].

Theo nghién ciu cua Mariana Altenhofen trong nam 2012, mang AG va to hop
AG/CS chira natamycin (tic nhan khang khuan) c6 cau trdc lién tuc va d& tuong tac
tinh dién voi CS. Sy gia ting ham luong CS anh hudng dén hinh thai va tinh chét cua
mang. Khi tang ham luong CS dan dén su pha v lién két ciia mang AG/CS va tang toc
d6 giai phong thudc natamycin nhanh hon so véi cau tric mang khéac. Pong hoc giai
phéng natamycin trong moi trudng nudc rat cham, bi can tro rd rét trong mang té hop
AGICS do twong tac tinh dién gitra CS va natamycin. Cac mau giai phdng natamycin
tir mang AG va AG/CS trong nuéc cho thidy mang da dép tng duoc yéu cau khang
khuan, c¢6 kha ning ng dung cao trong bao quan thuc pham tir sita [78].
1.3.3.2. Vat liéu té hop alginate/chitosan dang hat

Vao nam 2015, nghién ctru cia Adelfo Garcia Ceja va cong su da danh gia
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riéng biét kha ning ton tai cua lactobacillus acidophilus va lactobacillus reuteri va
khi két hop véi AG hoic té6 hgp AG/CS. T6 hop hat AG, AG/CS c6 chira
lactobacillus acidophilus va lactobacillus reuteri dugc thém vao sira, mat ong hoa
dao hodc mut dau va duoc luu trit & 5 °C trong 30 ngay. Su ton tai cua lactobacilli
trong cac vi hat ciing dugc nghién ciu trong cac moéi truong moé phong hé tiéu hoa
trong co thé ngudi. Két qua cho thay, hat lactobacilli két hgp AG/CS bao quan tot
hon so véi hat két hop AG va cai thién sy séng cua lactobacilli khi luu trit trong sita,
mat ong hoa dao hodc mat blackberry. Trong cac diéu kién méi trudng md phong hé
tiéu hoa cua co thé, to hop AG/CS ngin ngira su giam lactobacilli trong da day; trong
khi d6, thudc s& giai phong thuan loi hon trong moi truong dudng rudt. Lactobacilli
két hop voi AG/CS di dugc ché tao thanh cong va mang lai nhiéu loi ich cho stc
khoe hon cho nguai tiéu dung so vai lactobacilli hoac lactobacill/AG [79].

Ping Li va c4c cong su da ché tao hat nano-AG/CS mang thudc nifedipin. Viéc
ché tao t6 hop nano AG/CS/nifedipin twong ddi khé khin vi nifedipin 13 chét ky nudc
trong hé AG/CS wa nuéc. Nghién ctiru di ché tao thanh cdng té hop nifedipin ky nuéc
trong nano-AG/CS bang cach st dung k¥ thuat tién gel ion hoa véi kich thuéc nano
c6 duong kinh 20-50 nm vai ty 1¢& khdi lwong téi wu cua natri alginate : CaCls :
chitosan 1230 : 6,7 : 3,2 trong mdi truong acid. M6 hinh giai phdng thudc in vitro cho
thay nifedipin giai phong nhanh trong 2 gio dau, sau d6 1a giai doan giai phong c6
kiém soét. Sau 24 gio, ham luong nifedipin giai phong ra khoi t6 hop CS/AG trong
dung dich pH 1,5; 6,8 va 7,4 lan lugt Ia 26,52 %, 69,69 % va 56,50 % [80].

Bang k¥ thuat tién gel ion hoa, Azevedo di ché tao t6 hop nano-CS/AG
mang vitamin B2 véi hiéu suat mang thubc (EE %) va kha ning tai thuéc (LC %)
tuong ung 1a ~55 % va ~2 % [81]. Két qua nghién ctiu cho thay nano-CS/AG c6
thé duoc str dung dé mang vitamin B2 vé6i d6 6n dinh trong tdi thiéu 5 thang. Bén
canh d6, vat liéu té hop nay c6 thé dugc sir dung dé ting d6 6n dinh cua vitamin
trong cé&c thyc pham hoic san pham nudce giai khat.

Nam 2013, t6 hop nano-CS/AG mang thubc tamoxifen véi céc ti 16 CS/AG
va ham luong thudc khac nhau da dugc nhém nghién ctu cia Marti'nez ché tao

thanh cong bang phwong phap nhii tuong. Két qua thu duoc cac hat riéng biét co
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dang hinh cau va kich thudc 19-28 nm. Téc d6 giai phong thude va tuong tac giira
thuéc va to hop vat liéu phu thudc vao ciu trdc hat nano. Ham lwong thudc giai
phong ra sau 24 gio dat gan 99 %. Theo két qua thu dugc, nano-CS/AG/tamoxifen
duoc st dung nhu mot vat liéu c6 kha ning kiém soat phan phdi chong ung thu,
dic biét 1a nhitng t6 hop vat liéu chira ham lwong AG cao [82].

Nam 2016, nhém nghién ctu caa Bhunchu da ché tao to hop nano-CS/AG
lam vat liéu mang thudc dé diéu tri ung thu dya vao kha ning d& hip thu ndi bao
va tiang hiéu qua diéu tri tinh chat cua CS va AG. Kich thudc nhé hon cua céc hat
nano cho phép tham nhap qua c4c mao mach méau va d& hap thu vao céac té bao
ung thu v&i hiéu qua cao. T6 hop vat lieu mang thudc nay da cai thién duoc céc
thdng sé quan trong nhu sinh kha dung cua thudc thong qua duong udng, do on
dinh hoda tri liéu chdng lai sy xudng cap enzyme, giam doc tinh cua thude va ting
hiéu qua diéu tri [83, 84].

Cac to hop polymer cua sodium alginate véi CS da dugc phat trién dé mang
cac phan tir c6 hoat tinh sinh hoc gié tri cao nhu cac hop chat phenolic [85, 86].
Nam 2017, R Stoica va cong sy di ché tao t6 hop CS/AG mang polyphenol
(PECTP) chiét xuét tir hoa hong bang cach thay d6i nong do polyphenol trong to
hop (0,25 ml polyphenol - PECTPO0,25; 0,5 ml polyphenol - PECTP0,5 va 1 ml
polyphenol - PECTP1), d6ng thoi danh gia dong hoc giai phong polyphenol trong
moi trudong dung dich pH 1,2 va pH 7,4. Ham lugng polyphenol giai phéong tir t6
hop PECTP giam dan khi ting ham luong polyphenol. Gan 60 % ham luong
polyphenol giai phong khoi PECTPO0,25 sau 3 gio, PECTPO,5 sau 4 gio va
PECTP1 sau 6 gio. Két qua chi ra rang su giai phong polyphenol trong moi
truong pH 7,4 (md phong dich rudt) nhanh hon nhiéu so véi méi truong pH 1,2
(mé phong dich da day) [85].

Ru Feng va cong su ché tao thanh cong té hop microgel chitosan/sodium
alginate (CS/ALG) dé mang céac polyphenol tir vé cua Juglans regia L. (JRP-
Microgel). Tur d6 khao sat cac dac tinh hda ly caa JRP- Microgel va sy giai phong
va bién d6i thanh phan cuaa hop chat phenolic trong cac dung dich mé phong hé
thdng tiéu hoa cua co thé. Két qua cho thay cac hat JRP-Microgel ton tai ¢ dang ban
tinh thé va dang hinh cau véi kich thuéc hat déng déu. Hat JRP-Microgel c6 do bén
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ly héa 6n dinh hon so véi JRP khong duoc mang bai t6 hop CS/ALG. Hon nita, hat
JRP-Microgel cho thdy kha niang giai phéng tét trong cac dung dich md phong hé
théng tiéu hoa. Trong cac giai doan giai phong, thanh phan phenolic duoc mang boi
hat JRP-Microgel c6 do giai phong 6n dinh va hiéu qua hon nhiéu so véi thanh phan
cua phenolic trong JRP khong dugc mang bai CS/ALG. Tur d6, cho thay rang hat
JRP-Microgel c6 thé kiém soat su giai phéng JRP trong qué trinh tiéu hoa. Cac két
qua trén cung cip co sé thuc nghiém cho tng dung ché tao t6 hop microgel dé cai
thién sinh kha dung cua cac hop chit phenolic trong co thé ngudi [87] ciing nhu
phat trién cho c&c nghién ctu tiép theo [88].
1.4. Giéi thiéu vé tra hoa vang va polyphenol tra
1.4.1. Gigi thigu vé tra hoa vang

Tra hoa vang (THV) hay con goi la kim hoa tra (Camellia chrysantha) la mot
loai thuc vat hat kin trong ho Theaceae (Hinh 1.9). THV thuong duoc tim thay
¢ Viét Nam (Tam Pao, Ba Ché Quang Ninh, Lam DPéng, Tuyén Quang, Yén Béi,
ng Quéc (Tay Nam tinh Quang Tay) [89].

N

Cuac Phuong) va Tru

3

Hinh 1.9. Cay tra hoa vang

THV duoc (ng dung nhiéu trong y sinh do chira hon 400 hoat chit, trong d6
cd cac polyphenol va cac nguyén té vi lugng nhu selenium (Se), germanni (Ge),
potassium (K), zinc (Zn), molybdenum (Mo), vanadium (V), manganese (Mn) va cac
vitamin B1, B2, C. C4c hop chit trong THV c6 kha ning kiém ché su sinh truéng caa
céc khdi u dén 33,8 %, giam dén 35 % ham luong cholesterol trong méu, giam triéu
chimg xo vira dong mach do méau nhidm mé, diéu hoa huyét ap, ha duong huyét,
chira kiét ly, dai tién ra mau. .. [90].


https://vi.wikipedia.org/wiki/H%E1%BB%8D_Ch%C3%A8
https://vi.wikipedia.org/wiki/Vi%E1%BB%87t_Nam
https://vi.wikipedia.org/wiki/Trung_Qu%E1%BB%91c
https://vi.wikipedia.org/wiki/Qu%E1%BA%A3ng_T%C3%A2y
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Theo cac nha khoa hoc Trung Quéc, THVc6 9 tac dung chinh [89]:

— Trong l4 tra c6 nhitng hoat chat 1am giam tong ham luong lipid trong huyét
thanh mau, giam luong cholesterol mat do thap (cholesterol xau) va ting lwong
cholesterol mat d6 cao (cholesterol tét).

— Nuéc sic 14 tra c6 tac dung ha huyét &p rd rang va tac dung duoc duy tri
trong thoi gian trong dbi dai.

— Nudc sic 14 tra c6 tac dung uc ché su tu tap cua tiéu cau, chdng su hinh
thanh huyét khéi gay tic ngh&n mach mau.

— Phong ngtra ung thur va tc ché sy phat trién caa cac khéi u khac.

— Hung phan than kinh.

Loi tiéu manh.

— Giai doc gan va than, ngan ngira xo vira dong manh mau.
— Ut ché va tiéu diét vi khuan.
— Ngoai ra, la tra con cé tac dung chéng viém, chong di ttng va duy tri trang
thai binh thuong cua tuyén giap.
1.4.2. Polyphenol
1.4.2.1. Gigi thiéu chung vé polyphenol
Polyphenol 1a cac hop chat c6 ngudn goc tu nhién, ton tai trong thyc vat.
Chuang dugc chirng minh ¢6 kha ning chong oxy hda vé cung hiéu qua [91, 92].
Polyphenol c6 thé bao vé co thé, gitup co thé chéng lai nhiéu loai bénh khac nhau
do géc tu do gay ra. C4u tao chung cua cac polyphenol 14 trong phan ta c6 vong
thom (vong benzene) chaa mot hay hai, ba... nhém hydroxyl (-OH) gan tryc tiép
vao vong benzene. Tuy thudc vao sb lugng va vi tri twong hd cua cac nhém OH
gan vao vong benzene ma céc tinh chat vat ly, hoa hoc hoic hoat tinh sinh hoc
thay d6i [93].
Hep chdt ciia polyphenol bao gom [93]:
Nhéng hep chdt polyphenol don gian: Chi c6 mot sé it hop chat phenolic
don gian (hop chat chi chia 1 vong benzene) ton tai trong tw nhién. Chang han,
resorcinol (1,3-dihydroxybenzene) va phloroglucinol (1,3,5-trihydroxybenzene) la

nhitng hop chat duoc hinh thanh tir nhya cay va vo cdy an trai (Hinh 1.10).



20

OH
el
OJ%(OH HO OH
HO OH
O
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OH OH OH OH
OH OH
o o Vanillin o
Galic acid Vanilic acid p-caumaric acid ~ Caffeic acid
aldehyde

Hinh 1.10. Cdu trlc cdc polyphenol don gian [93]

Phenolic acid 1a nhitng hop chat c6 dic diém cua nhém chuc carboxylic
(vaxit gallic, vanillic acid...) va hydroxibenzoic aldehyde & nhitng hop chat c6 dic
diém cua nhom chirc aldehyde (vanillin aldehyde). Cac acid dan xuat cinnamic pho
bién 1a cinnamic acid, p-coumaric acid, caffeic acid, ferulic acid, 5-hydroxyferulic
acid va sinapic acid.

Flavonoid: Nhitng hop chat thugc ho flavonoid c6 s lwong 16n, duoc
nghién cttu nhiéu nhat trong cac hop chat polyphenol. Hién nay c6 hon 8000 hop

chat thugc ho flavonoid di dugc phat hién.

Hinh 1.11. Cdu trdc téng quéat cua flavonoid [93]
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Dya vao ban chat cua céu trlc, flavonoid dwgc phan loai theo nhiéu céach
khac nhau, flavonoid gom 2 vong thom va mot vong pyran (Hinh 1.11). Cau tric
chung cua cac flavonoid 1a khung xwong 15 carbon, chtra 2 vong benzen ndi voi
nhau bang chudi lién két 3 carbon. Cac flavonoid dugc chia thanh nhiéu nhém nho,
mét s6 nhoém flavonoid néi bat nhu: anthocyanidin, flavanol. ..

Flavon: Tai vong c6 chira di t6 oxygen chira nhém ceton ¢ C4 va mét lién
két @61 & C2=C3 (vi du: apigenin va luteolin & Hinh 1.12. Vong A 1a thanh phan
quan trong cua flavon xuét phat tir phloroglucinol va vong B c6 thé c6 cac nhom thé
¢ cac vitri C3’, C4’va C5’).

Apigenin Luteolin
Hinh 1.12. Cdu trc cia hep chdt flavon [93]
Flavonol: La nhitng hop chat flavon ¢c6 mot nhom OH ¢ C3 (Hinh 1.13).
Flavonol c6 rat nhiéu trong cac loai thuc vat va pho bién la: quercetin, kaempferol
va myricetin (Hinh 1.13).

Kaempferol Quercetin Myricetin
Hinh 1.13. Cdu trdc cua hop chat flavonol [93]
Flavanon: C6 mot nhém ceton & C4 va khong co lién két doi & C2, C3 (2-
phenyl-2,3-dihydropyran-4-on). Flavanon 1a déng phan cua chalcon va dugc tong

hop bang phan tng nhan tao va phan ang sinh héa. Flavanon c6 1 trung tam bat doi
& C2 tao nén 2 ddng phan quang hoc quan trong cé hoat tinh sinh hoc. Mot sé
flavanon pho bién 1a naringenin, eriodictyol va hespertin (Hinh 1.14).
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Flavanon Naringenin

Hinh 1.14. Cdu trdc cua hop chat flavanone [93]
Dihydroflavonol: La flavanon duwgc gan nhém thé OH & C3 (2- phenyl-3-
hydroxy-2,3-dihydropyran-4-on) (Hinh 1.15). Chung c6 2 carbon bat d6i C2 va C3
nén tao ra hai cap doi dong phan quang hoc. Nhitng hop chat dihydroflavonol pho

bién: aromanderin, taxifolin va ampelopsin.

Aromanderin Taxifolin Ampelospin

Hinh 1.15. Cdu trdc cua hop chat dihydroflavonol [93]
Flavanol: Khéng c6 nhdm ceton & C4 va lién két doi & C2, C3 (Hinh 1.16).
Flavanol dugc chia lam hai dang: (1) flavan-3,4-diol va (2) flavan-3-ol. Catechin va
epicatechin 1a nhitng hop chat flavan-3-ol phan b rong réi va cé trong thanh phan

cua tra xanh. Ching c6 thé két hop vai gallic acid dé tao ra epigallocatechin gallate

OH
3
o 4 OH
8 1
HO 0o 5 7
AW
7 2 (
C 6
6 @ 3 6
5 ) OH

OH

hoac epicatechin gallate.

Flavan-3-ol Catechin Flavan-3,4-diol

Hinh 1.16. Cdu trdc cua hop chat flavanol [93]
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Chalcon va dihydrochalcon: La nhitng hop chat flavonoid mach hé trong d6
¢6 hai vong thom duoc lién két véi nhau bang nhém carbonyl va lién két doi C.=Cj.
Céch danh sb tha tu trong chalcon bi dao nguoc so Véi cach danh sb thir tu trong
flavonoid (vi du: vong A cd s6 thi tu 1°-6°, vong B ¢6 sd thir t 1-6 (Hinh 1.17).

2’-hydrogenxychacol 2°4’4’-tryhydrogenxychacol Phloretin

Hinh 1.17. Cdu trdc cua hop chat chalcon [93]

Sy ¢6 mit cua lién két chua bdo hoa o, p va khong c6 vong C trung tam 1a
hai dic diém khéc biét cua chalcon, tao ra nhitng hop chat cé tinh chat héa hoc khac
nhau tir hop chat flavonoid. Chalcon duoc tong hop nhd vao xic tac enzyme
chalcon. Pay 1a hop chét trung gian quan trong c6 trong thuc vat, vi n6 1a tién chat
dé tao ra hau hét cac hop chat flavonoid.

Isoflavone: Trong isoflavon vong B dugc thé vao C3 thay vi C2 nhu trong

hop chit flavonoid (vi du: genistein va daidzein & Hinh 1.18).

Daidren Genistein

Hinh 1.18. Cdu trdc cua hop chat isoflavon [93]
Anthocyanidin: Co b khung hoa hoc dya trén ion pyrylium (Hinh 1.19).
Pic diém ndi bat caa hop chat nay 1a mot ion mang dién tich dwong. Hau hét cac
hop chat cua anthocyanidin 1a nhan té chii yéu tao ra nhitng mau sac khac nhau ¢

thuc vat va hoa. Hai hop chat anthocyanidin pho bién 1a cyanidin, pelargonidin.
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Pelargonidin Cyanidin

Hinh 1.19. C4u trdc cua hep chdt anthocyanidin [93]
1.4.2.2. Polyphenol trong tra

Tra 12 loai thirc udng phé bién & hau hét cac quéc gia trén khap thé gisi, diéu
d6 phan nao thira nhan tac dung cua tra doi voi sic khoé con nguoi. Cac nha khoa
hoc da tim thay tac dung sinh hoc cua dich chiét 14 tra chii yéu nho cac polyphenol
c6 tac dung quét/bat don dep cac goc tu do. Céac gbc tu do sinh ra va tich luy trong
co thé 12 nguyén nhan dan dén bénh tat va lam ting toc do 140 hod co thé con ngudi.
Polyphenol tra cd kha ning chdng 6 xy héa, khang viém, phong chéng ung thu,
gitip d6ng mach co gidn dé duy tri luu lwong mau va gitr cho dong mach khéng bi
Xo vita chdng lai sy pha hay noi tang.
1.4.2.3. Polyphenol trong tra xanh

Cac hop chat polyphenol 1a san pham chuyén héa thir cap cua thyc vat, da
dang V& cau tric va chac ning. Trong cdy, ham luong polyphenol bién doi trong
tung bo phan cua cay va loai cdy. Cac polyphenol khong hoa tan trong nudc (lignin,
hydroxycinnamic acid...) thuong phan bé ¢ thanh té bao, trong khi loai hoa tan
thuong cu tra & khong bao [94, 95].

Nhom cac hop chét polyphenol la thanh phan dugc quan tdm nhiéu nhét
trong tra do nhitng dac tinh quy gia nhu kha ning chéng ung thu, chong oxy hoda,
giam cholesterol trong mau... [96, 97]. C4c hop chat polyphenol trong tra chu yéu
la céc hop chat flavonoid, trong d6 chia thanh 5 nhom chinh:

— Hop chét catechin

— Hop chat anthoxanthin

— Hop chit anthocyanin
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— Hop chét leucanthocyanidin

— Céc phenol acid carboxylic va mét sé chat khac

Hop chét catechin

Trong thuc vat, catechin thudng ton tai & trang théi tu do hoic & dang ester voi
gallic acid. Catechin trong tra thugc ho flavonoid 1a thanh phan chinh caa polyphenol
tra. Catechin c6 vai tro quyét dinh hoat tinh sinh hoc va tinh chat cam quan cua nuéc
tra [96, 97]. Catechin c6 cong thtrc cAu tao chung nhu sau (Hinh 1.20).

OH

OH

HO O
R1

"YOR,
OH
Hinh 1.20. Cong thitc cdu tgo cua catechin [97]

Hop chat EGCG: La thanh phan chinh trong cé4c catechin tra, cong thac
phan tir C22H15011 (Hinh 1.21). Hop chat EGCG khong mau, két tinh hinh kim
nho, vi chat hoi ding, tao két taa voi gelatin, tan trong nudc, dé tan trong
aceton, ethanol... [97].

OH
OH

HO O
. OH

OH OH

OH
OH

Hinh 1.21. Céng thic cau tao cua (-)-EGCG [96, 97]
Trong cdng thirc phan tir vira c6 gbc galloyl vira ¢6 3 nhém —OH & cac vong
benzene nén EGCG c6 cau tric phan tir va cac trung tdm hoat dong chdng oxi hoa
hiéu qua nhat trong cac catechin tra. Nghién ciu hiéu qua quét/bat gc ty do DPPH
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cua catechin va cac dan xuét [98]. Ham luong EGCG trong 4 tra phu thudc rat 16n
vao gibng tra, dd non gia cua Ia va mua vu thu hoach [99].

Hop chat EGC la thanh phan catechin ¢6 ham luong ding tha 2 chi sau
EGCG. EGC c6 cong thirc phan tir C1sH1407, két tinh hinh kim nhé khong mau, vi
chat manh nhung c6 vi ngot, khdng tdc dung véi gelatin, tan trong nudc va
ethylacetate [100]. Trong 14 tra, ham luong EGC thay ddi theo gidng, do non gia
cua l4 va mua vy thu hoach [100]. Véi thanh phan EGC trong l4 tra, Yu Li Lin va
cong su [100] thu dwgc két qua ham luong EGC 1a 1,1 + 0,1 %, trong khi két qua
dat t6i 3,6 dén 5,2% trong nghién ciru cia Lihu Yao va cong sy [101] vé ham luong
EGC trong l4 tra trong tai Australia.

Epicatechin gallate (ECG) Ia thanh phan c¢6 ham luong thuong dung tha 3
sau EGCG va EGC. Pay la mot trong cac catechin dugc galloyl héa (Hinh 1.22) c6
vi chat hoi ding, tac dung véi gelatin cho két tia mau trang, tan trong nuéc, dé tan
trong aceton, ethanol, ethylacetate... Him luong ECG ciing thay d6i tly theo giéng
tra, d6 non gia cua la va mua vu thu hoach. Két qua nghién ctu caa Lin va Yao vé
ham luong catechin nay trong la tra trong tai Dai Loan va Australia la 1,1 £ 0,1 %
va tir 3,2 dén 4,1 % tuong ung [101].

OH
OH

HO O

OH OH

OH
OH

Hinh 1.22. Céng thic cdu tao ciia ECG [100]
Hop chat EC va C (Hinh 1.23): Pay 1a 2 ciu tir catechin ¢6 ham lugng thap
nhét trong cac catechin tra. Cong thirc phan tir cua né 1a CisH1106, & dang tinh khiét
khong mau, két tinh hinh ling try, chét diu c6 du vi ngot, khdng két taa véi gelatin,

kho tan trong nudc lanh nhung dé tan trong nuée ndng, ethanol, aceton... [100].
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OH
Catechin (C) Epicatechin (EC)
Hinh 1.23. Cong thic cdu teo cua C va EC [100]

Ciing gidng c4c thanh phan khac, ham lugng EC va C thay doi theo giong, do
non gia cua l4... Két qua phan tich cua Lin va cong su trong 10 giéng tra trong tai Pai
Loan cho ham lugng trung binh cia EC va C lan luot 14 0,33% va 0,13% CK [100].

Tinh chdt cia cac hgp chadt catechin c6 trong tra

Cac hop chat catechin trong 14 tra ¢ thé rian 1a nhitng chat két tinh khong
mau, hinh kim hozc hinh lang tru, c6 vi chat & mirc do khac nhau. Cac catechin déu
dé tan trong nudc nong, ruou, aceton, ethylacetate tao dung dich khong mau, khong
tan trong cac dung modi khéng phan cuc hodc it phdn cyc nhu benzene hoac
chloroform. Cac catechin tac dung voi FeCls tao két taa xanh thim hoic xanh nhat
tuy theo sé lugng nhoém hydroxyl trong phan tir. D& bi oxy héa boi dung dich
KMnO4 trong méi trudng acid, dung dich I, trong méi trudng kiém tham chi ching
c6 thé tu oxy hoa trong khong khi am. Dudi anh huang cia men oxy hoéa khir hoac
nhiét do cao, cac catechin bi oxy hoa, san pham oxy hoéa trung gian cua ching ciing
gay ra hang loat cac bién d6i hoa hoc 1am chuyén héa cac chit co trong 14 tra, gop
phan tao ra cac chat c6 mii thom dic trung cho tra.

Hep chdt anthoxanthin (flavonol)

Hop chit anthoxanthin trong tra 1a: kaempferol, quercetin va myricetin. Céc
hop chat nay thuong ton tai ¢ ca dang tu do va két hop (dang glycoside). Ham
lugng anthoxanthin trong tra rat thap néu so sanh véi céc catechin trong céc giéng
tra trong tai Trung Quéc, ching chi dao dong trung binh tir 0,4 —1,5 % [100]. Ching
c6 cdng thic cau tao chung nhu Hinh 1.24 [101].
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HO l OH

OH O
Hinh 1.24. Cong thic cdu teo cua anthoxanthin [101]
Trong do:
— Néu R1 = R3 = (-H); R2 = (-OH): Kaempferol.
— Néu R1 = R2 = (-OH); R3 = (-H): Quercetin.
— Néu R1 = R2= R3 = (-OH): Myricetin.
Hep chdt anthocyanin
Trong thuc vat, hiu nhu cac hop chat anthocyanin déu ton tai & trang thai két
hop Véi cac gbc dudng (glycoside). Tat ca cac anthocyanin déu c¢é chira trong vong
pyran oxy hoéa tri tu do. O trang théi tu do, anthocyanin gém 3 aglycon chu yéu 1a
pelargonidin, cyanidin va delphinidin. Cac glycoside cta anthocyanin duwoc tao thanh
do gbc duong glucoza, galactoza hozic ramnoza két hop véi gbc aglycon c6 mau goi
la anthocyanidin. Do d6, khi thuy phan céc glycoside cua anthocyanin thi dugc duong
va anthocyanidin [102]. Chang tan trong nudc va c6 trong dich bao thuc vat, c6 vi
dang va mau sic thay ddi phu thugc vao nhiéu yéu té nhu: ham luong catechin va
anthoxanthin, nhiét ¢6 dung dich va nong do cua chiing. Nhin chung, cac gidng tra co
bup mau tim thuong ham lugng anthocyanin cao hon biap mau xanh [100].
Phenol carboxylic acid
Phenol carboxylic acid 1a nhém chét ty nhién c6 trong thuc vat, trong phan
tr ¢6 chita nhém phenol va nhdm carboxylic. Trong 14 tra twoi c6 nhiéu acid hiru co
nhu: gallic acid, ellagic acid, methadigallic acid, chlorogenic acid, cafeic acid, para-
coumaric acid, galloylquinic acid. Tuy nhién ham lwong cua chdng khdéng cao.
Trong cac acid nay, gallic acid c6 vai tro quan trong trong viéc hinh thanh vi chat va
hoat tinh khéng oxi hoa cua dich chiét tra. Pedro Fernandez Céceres va cong su
[103] da chi ra ham lugng gallic acid trong 12 miu tra xanh ¢6 ngudn gbc tir Trung
Quéc va Nhat Ban 12 rat thap, chi dao dong tir 0,004 % dén 0,12 %.
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Hep chdt leucoanthocyanin

Hop chat leucoanthocyanin 1a sy két hop caa céc goc aglycol véi gbe duong
(glycoside) (Hinh 1.25). Cac leucoanthocyanin trong thanh phan polyphenol tra thudng
gap 1a leucoxyanidin va leucodelphinidin. Ching ton tai & ca trang thai tu do va dang
glycoside. Ham lwong cua ching trong 14 tra twoi rat it néu so sanh vai céc catechin.
Céc leucoanthocyanin la dang trung gian gitra catechin va anthocyanin.

OH OH OH OH

Catechin Leucocyadinin Quercetin

Hinh 1.25. Céng thic cau tao hep chat leucoanthocyanin [104]

Sy téng hop tannin hay polyphenol trong 14 tra chiu anh huong rat 16n boi
cuong do chiéu sang, khi cuong d6 chiéu sang ting thi ham luong nay ting va nguoc
lai. Do vay trong mét nam, ham lugng polyphenol trong 1a tra thuong dat cuc dai vao
mua heé va thap hon & mla thu va mua xuén. Ché do canh tac, dinh dudng cho cay tra
cling anh hudng dén ham lugng tannin va polyphenol trong cay tra. Nhin chung, khi
tang lugng bon phan dam thi ham lugng polyphenol trong 14 tra giam va ham lugng
nay tang khi ting luong lan va potassium [104]. Ngoai cac yéu to trén thi ham luong
polyphenol trong 14 tra ciing chiu anh huéng cua céc yéu té nhu thd nhudng, khi hau,
tudi cdy... Nguyén Van Chung va Truong Huong Lan [105] d3 khao sat ham luong
polyphenol tong sb trong tra xanh tai Phi Tho, Thai Nguyén va Lam Dong lan luot dat
trung binh 14,8 %, 18,5 % va 18,8 % tinh theo khdi Iugng chat kho.
1.4.2.4. Polyphenol trong tra hoa vang

Céc hop chat polyphenol ¢ mit trong THVciing twong déng véi cac nhém
hop chat polyphenol trong tra xanh bao gém: catechin, anthoxanthin, anthocyanin,
leucanthocyanidin, cac phenol carboxylic acid va mot sé chat khac. Tuy nhién, ham
luong polyphenol tong sé trong THV duogc danh gia cao hon so véi polyphenol trong
tra xanh. Trong cay, ham lugng polyphenol trong THV tap trung nhiéu nhat & hoa va
l4 non [106]. Nhiéu nghién cttu vé thanh phan hda hoc dugc thuc hién trén THV [
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107, 108]. Cac nghién ctru nay déu tap trung vao viéc phan lap cac hop chét
polyphenol trong THV va danh gia hoat tinh sinh hoc cua polyphenol chiét xuét tir
THV. Vi du nhu nghién ctru cia Song va cong su [107,] da xac dinh dugc ham luong
cua polyphenol tong sb, proanthocyanidin, tannin va flavonoid tir dich chiét trong
dung méi aceton/ EtOH/ nudc cua 6 mau THV: C. Impressinervis, C. Euphlebia, C.
Microcarpa, C. Nitidissima, C. Tunghinensis, C. Chrysantha bing phuong phap
HPLC va LC-ESI-MS

Jiang Li Na va cong su, sir dung phuong phéap phan tich sic ki hiéu ning cao
(HPLC) phén lap thanh cdng 9 loai polyphenol cé trong canh hoa, nhi hoa va la tur 22
giéng THV. Trong d6, cac polyphenol GCG, ECG va CG ton tai trong tat ca cac gidng
THV. Mot sé mau khong cé cac polyphenol: GA, GC, EGC, C, EC va EGCG. Trong
c4c mau, ham lwong ctia EC nhiéu nhat, tiép theo EGC, GCG va ECG. Ham luong
EGC, C, EC, EGCG, GCG, ECG cao nhat trong 14, tiép theo la nhi hoa va canh hoa.
Ham luong CG cao nhét & canh hoa, nhi hoa va la. Ham lugng GA va GC cao nhat ¢
nhi hoa, 14 va canh hoa. Panh gia toan dién dua trén ham lugng polyphenol tong sb,
ham luong polyphenol cao nhat chtra trong nhi hoa tiép theo la canh hoa va 14. Vi vay,
céc két qua ham luong polyphenol tong sb tir nhi hoa cé thé duoc sir dung 1am cin ct
cho viéc phat hién céc loai méi cia THV ciing nhu phat trién cac hoat tinh quy trong
cay THV [109].

Tai Viét Nam, Nguyen Thi Hong Van va cong su [90] da phan 1ap thanh cong 5
flavonoid dugc phan Iap tir nhitng bdng hoa ciia THV(Hu) Tuyama, bao gom: catechin,
epicatechin, quercetin, quercetin-3-O-metyl ete va kaempferol. Trong s6 ndm hop chét,
quercetin-3-O-methyl eter lan dau tién dugc phan lap tir cac loai THV nay. HO Thi
Ngoc Tram [94] da tién hanh nghién ctu cac diéu kien: dung mdi, nhiét do, thoi gian
chiét xuat cho chiét xuat polyphenol dé thu duoc ham luong polyphenol tét nhat tir 14
THV bang phuong phap chiét xuat ¢d hd trg siéu am (Bang 1.1).

Bang 1.1. Ham lwong polyphenol téng (%) theo dir dodn ciia md hinh té; wu
va thuc té trich Iy duroc [94]

Yéu t6 khao sat Ham luong
Nhiét do Thoi gian 0 2 " o
(°C) (pht) Yo EtOH | polyphenol tong (%)
Gia tri du doan 55,4 45,38 45 13,25+ 0,04
Thyc ~ nghicm 55 45 45 13,27 +0,15
kiém ching
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Két qua so sanh khdng c6 sai léch qué nhiéu giita ham lwong polyphenol duy
doan va thyuc té cho thiy mé hinh du doan tuong thich vai thdng sé thuc té. M6 hinh tdi
uu hoéa qua trinh trich ly polyphenol tir phu pham tra oolong: (d6 4m 8 — 10 %) két hop
siéu &m (tan suat 40 kHz, cong suat 1000 W/1): nhiét do trich ly 55 °C, thoi gian 45
phut, trong 250 ml dung m6i ethanol 45 %, ti I¢ nguyén liéu : dung mdi 1 : 25 (g/ml),
kich thudc vun tra < 1 mm. Lugng polyphenol téng thuc té trich ly dwoc trong diéu
kién trén dat 13,27 % (tinh theo ham luong chat khd).

Jia-Ni Lin va c4c cong su dd nghién ctu thanh phan héa hoc va hoat dong
chdng ung thu cua THV chdng lai cac té bao ung thu vit MDA-MB-231. Két qua cho
thy chiét xuat 14 THV tc ché tdng hop acid béo, di dugc chirng minh ¢6 vai trd quan
trong trong qua trinh ngan can su hinh thanh lipid va qua trinh hinh thanh khéi u, c6 tac
dung lam giam kha ning ton tai cua té bao ung thu va [110].

Céc nghién cau vé dac tinh chéng oxi hoa cua polyphenol ciia  cho thay cac
hop chét duoc tim thay trong 14 THV duoc chiing minh 1a c6 kha nang chdng oxi hoa
va chbng viém, co loi cho sac khoe, bao gom: ellagitannin, proanthocyanidin, taxifolin
deoxyhexose, cac dan xuat apigenin, kaempferol, cac dan xuét quecetin, glucosyl
isorhamnetin, catechin—(epi) afezelechin polymerisation va platphyllosid [111]. Cac
hop chat nay ton tai khong dang ké trong 14 tra thong thuong.

L4 THV c6 thé udng, diéu chinh cac chat béo trong co thé, lugng dudng trong
mau, giai doc gan va than. Thi nghiém vé tac dung ha duong huyét cua chiét xuat
Camellia chrysantha trén mé hinh chudt méc bénh tiéu duong loai 2 cua Lai Wang va
cong su cho thay polyphenol trong THV c6 kha ning 1a giam cholesterol toan phan va
gop phan 1am ting mac cholesterol lipoprotein mat do cao gidp cai thién vé chi sé ma
o dong mach [112].
1.4.2.5. Tinh hinh nghién cizu va si dung polyphenol tra trong linh vuc y sinh trén thé
gioi va Viét Nam

Tra da duoc str dung nhu 1a mot phuong thude trong y hoc phuong dong tir rat
lau. Nhiéu cong trinh d3 cong b vé tac dung cua tra va cac chat chiét tir tra 1én nhiéu
bénh khac nhau [113, 114].
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Tra gitip con ngwoi ¢6 dwoC mét tri nhé tét va 1au, chong lai bénh
Alzheimer [115]:

Catechin trong tra c6 kha ning tc ché sy phat trién cua enzyme goi la
butyrylcholinesteraza (BUChE), enzyme nay c6 nhiéu trong cac protein c6 trong
6c cua nhitng bénh nhan bi bénh 10 13n (Alzheimer), ddng thdi né ciing Gc ché
phan hoa té cua axetylcholinesteraza (AChE), chinh phan hoa té nay lam phan
hay nhanh chéng chat dan truyén than kinh (Neutrotransmitter) caa hé giao cam
va & chd ndi than kinh co... Khi udng tra, catechin trong tra phat tan nhanh dén
hé trung khu than kinh, sau d6 dén cic co quan trén toan co thé, thuc hién nhiém
vu phong chdng bénh.

Tra chong 130 hoa [116]:

EGCG giup ting hoat tinh cua cac enzyme chéng oxy hoa nhu: superoxit
dismutaza, catalaza, glutathion peroxidaza, glutathion reductaza, glucose-6-
phosphat dehydrogenaza va cai thién nhirng chat chéng oxy hoa khdng phai la
enzyme nhu: a —tocopherol, ascorbic acid va glutathion. Hon nita, né con cai
thién su malonaldehyde va mic d6 carbonyl hoa protein. Bac biét, EGCG con la
chat chéng oxy hoa trung tinh, bao vé cac noron than kinh trong viéc giam nhe
tac hai cua qua trinh oxy hoa va ldo hoa lén ndo chuot gia. Két qua nghién ctu
nay kha kha quan d6i véi tdc dung chong 130 hda cia EGCG trén ngudi [116].

Nhiéu nghién ctru vé tac dung chong oxy hoa cia THV da duoc thyc hién.
Lixia Song va cong su di tién hanh danh gid kha ning chong oxy hda cua
polyphenol trong 6 mau THV thu hai ¢ Trung Quéc theo md hinh DPPH. Phb
sac ky HPLC cua cac mau dich chiét THV trong dung mdi methanol. Cho thay,
d4 c6 phan &ng rd rét giira cac thanh phan catechin trong tra véi DPPH, thé hién
rd khi cac dinh twong (rng ton tai trong sic ky dd ban dau cua cac chiét xuat ban
dau bién mat sau khi thém DPPH [117] (Hinh 1.26).
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Hinh 1.26. Sdc ky d6 HPLC ciia cdc mdu dich chiét tra hoa vang trong dung méi
methanol: (a) C. impressinervis, (b) C. euphlebia, (c) C. microcarpa,
(d) C. nitidissima, (€) C. tunghinensis; (f) C. chrysantha, (a’)—(f’): cac mau tuong
tng khi thém DPPH [117].

Hoat tinh chong oxi hoa cua catechin, trong thr nghiém chéng lai su hinh
thanh cac géc tu do DPPH trong dung dich nuéc dugc xép theo trat tu giam dan:
epicatechin gallate ~ epigallocatechin gallte > epigallocatechin > gallic acid >
epicatechin =~ catechin [117]. Vi ham luong catechin tong chiém khoang 30 %
khdi luong khé, tra va dich chiét tra ciing thé hién tinh chong oxy héa rat manh,
dong gop khoang 70 - 80 % kha ning chéng oxy héa cua tra [118, 119].
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Yokozawa Kitani va cong su [120] da nghién cuu thir nghiém in vivo kha nang
chdng oxy hoa cua polyphenol trong tra xanh trén dbi twong 1a chudt da duoc 1am
tang cholesterol (chudt béo phi). Cac tac gia da khao sat anh hudng cua
polyphenol trong tra xanh dén kha niang chéng oxy hoéa huyét thanh va muc
cholesterol cua nhitng con chudt béo phi va so sanh chdng véi probucol, mét chat
chdng oxy hoa giam cholesterol (Bang 1.2). Bé danh gia hoat tinh chéng oxy hda,
cac tac gia da khao sat su thay doi oxy hoa lipoprotein mat do thap phan lap tur
huyét thanh caia chudt béo phi véi do nhay cao, ciing nhu kha nang chdng oxy hoa
huyét thanh tu phat ra tir té bao ndo cua chudt. Viéc kiém soat ndng do polyphenol
c6 hiéu qua &c ché qué trinh oxy hoa lipoprotein va ting hoat tinh chéng oxy hoa
huyét thanh & probucol. Tuy nhién, can tang luong polyphenol 16n hon probucol
dé giam muc cholesterol toan phan. Pac biét 13, chat polyphenol cia tra cling gop
phan lam ting muc cholesterol lipoprotein mat do cao gilp cai thién vé chi sé6 m&
& dong mach, trong khi probucol khéng c6 hiéu tng nay. Nhu vay, polyphenol cua
tra c6 thé gay ra phan ang chdng loét huyét khdi do tinh chat chdng oxy hoa va
tang muc cholesterollipoprotein mat d6 cao [117].

Bang 1.2. Kha ndng chéng oxi héa cua polyphenol trong tra xanh va probucol trén

chugt béo phi [117]

Nhém Hoat dong chbng oxi hda (%)
Chudt binh thuong 445+ 25
Chudt béo phi 33,2+3,0
0,1 % polyphenol 41,8+42
0,5 % polyphenol 41,8 +4,2
2,5 % polyphenol 43,8 +4,3
0,1 % probucol 49,2 £ 6,2

Tra hiéu qud dén bénh viém khop:

Tra xanh c0 thé gitp ngin ngira va giam nguy co viém khép dang thap, bao vé
sun bang céach chan cac enzyme pha hay sun. Tra xanh c6 chira epigallocatechin-3-
gallat (EGCG), c6 kha ning chong duogc viém loét, ngin chin su sinh san caa mot sb
phan tir trong hé thong mién dich thuong gay ra hién twong viém nhiém va phéa hay
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cac khép xuwong & nhitng nguoi bi bénh viém khép. EGCG ciing c6 kha nang ngan
chin céc chat gay nhidm trong cac mé lién két cua nhirmg nguoi bi bénh viém khép.

Tra xanh cé tac dung vdgi nhieng bénh nhan bj “Gut

Quercetin khéng nhitng ¢ nhiéu hiéu qua trong viéc chéng bénh “Gut”
(bénh théng phong, loai viém khép xuwong, véi nhiéu uric acid trong mau) ma con
bao vé va tc ché oxidaza cua xanthin 12 san pham phan hay nitrogen cua viéc cat
mach, 1a vat pham trung gian trong viéc phan huy nucleic acid thanh uric acid,
leukotrien tong hop va su hoi tu té bao bach huyét. Theo céc nghién ciu tra duoc
trong & ngodi nang thi c6 nhiéu quercetin hon tra dwgc trong trong bong ram.
Quercetin van ton tai trong diéu kién nhiét do ndu an ma khong bi tiéu hay [118].

Tra xanh co tac giam stress [119]:

L-theanin 1a mét loai amino acid trong tra xanh 1am giam cang thang va lo
au, kich thich thu gian, tao su chd y, tap trung tu twdng va sang tao hon. Theanin
cé tac dung khac polyphenol va catechin. Trong tra xanh polyphenol va catechin
c6 coéng dung chdng lai su oxy hoa. Ty theo thoi diém thu hai trong niam, thd
nhudng, vi tri dia li ma polyphenol va catechin s€ thu dugc véi cac ham luong
khac nhau.

Polyphenol do ty nhién san sinh ra, tuy nhién chinh 14 tra bién d6i chat
theanin thanh chat catechin, viéc bién d6i nay tuy theo cac yéu té ngoai canh, do
non, gia cua la tra. Theo gido su Helen Charley, theanin la mot amino acid chinh c6
trong 14 tra xanh co trong lugng khoang 1 — 2 % so vai tra khd. Khi tra qué gia thi
qua trinh oxi hoa cua acid béo va céc theaflavin 1am mat di theanin. Vi vay, néu am
do cé trong tra tir 6,5 — 7,5 % thi tra s€ bi hu hai. Boi vay, tra nén git trong hop cé
nap dugc day kin va bao quan & nhiét 6 khoang 30 °C.

Tra xanh gitip tang cwong hé théng mién dich:

Polyphenol va flavonoid tim thay trong tra xanh gifip ting cuong hé mién
dich, tang cudng stc dé khang trong viéc chong nhiém triing. Cong bé cua Rubin va
Artsikhovskaya [120] cho thay nhiéu tinh chat sinh hoa c6 ¥ nghia quan trong cua
polyphenol trong cdy tra trong dé cac enzyme da gitr mot vai tro rat quan trong. Cac
hoat chét trong tra chong lai khong nhitng su xam nhap bai siéu vi triing, vi tring,
nidm ma hon nita 1a do nhitng yéu t6 do co khi 1am hu hai. Duéi vai trd cia enzyme

lam ting thém sy san xuat caa mot polymer khong tan, chat nay cé nhiém vu nhu 1a
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thanh tri chéng d& moi nguyén nhan 1am cay bi nhidm trung. Cac chat trung gian
cia qua trinh oxy hda cac polyphenol tra di ngin ngira va lam giam di sy nhiém
tring cho cay bang cach 1am vé hiéu hda moi hoat dong cua virus, hoic che cha cho
cac enzyme khong du sic chdng troi moi su tan cong tir ngoai. Lam vo hiéu hoa cac
Vi triing phat trién nhat thoi hodc vinh vién & cay tra.

Bén canh d6 L-theanin duoc xép vao nhom alkylamin chdng lai nhirng su nhiém
tring, hodc vi tring xam nhap, hit phai phan hoa, cac hong cau la s& trg thanh vo hai. L-
theanin ¢d nhiéu trong tra xanh, nhung it c6 trong tao, nim, rugu d6 hay ruou trang.

Tra xanh (EGCG) gilp giam di luwong dwong trong mau [121]:

Nghién ciu cia Myung Kwan Han cho thay: luong duong trong nuéc tiéu cua
bénh nhan bj tiéu duong giam di dang ké trong thoi gian bénh nhan tham dy L& hoi tra.
Tai phong hoa sinh, theo nghién cau caa Pai hoc Qudc gia Chonbuk: EGCG tic ché sy
phét trién cua té bao IL-1 beta va IFN-gamma I chat trung gian ciia RINmS5F tac dung
Ién té bao trong tuy dé t& bao san sinh insulin. EGCG lam cho té bao IL-1- beta va
IFN-gamma trong tuy nho lai vi sy thu nho caa ching sé€ lam giam di luong nitrogen
mono oxide (NO) san xuat, lam giam di mirc d6 hop thanh nitrogen mono oxide (NO)
cua sy tong hop (INOS) MARN va mie do protein cua té bao RINmF (RINmF)

Tra c6 tac dung hé tro chong ung thu [122]:

Tac dung ngin chin va chita tri bénh ung thu cua trd va cac hop chat
catechin duoc nghién cau manh m& nhat. Khi tién hanh nghién ciu in vivo, nhiéu
cong trinh céng bd cho thay tra va cac polyphenol chiét dugc tir tra nhu EGCG,
EGC, ECG,... ¢6 kha ning tuong tac, ngin chin va han ché qué trinh khoi mao,
hinh thanh va phét trién cua té bao ung thu. Cac thir nghiém in vivo cho thay kha
ning tuong tac truc tiép va ting cuong hiéu qua cua EGCG, EC vao hé théng bao
vé bang enzyme cua té bao, han ché su hinh thanh cua céc tic nhan gay bién doi
trong té bao. Nghién ctu cua Yasuyoshi Miyata va cong su [123] chitng minh rang
tra xanh vai thanh phan chu yéu la cac polyphenol, dic biét 1a EGCG c6 kha ning
rc ché su phét trién caa mot sé dong té bao ung thu. Nghién ciru dich t& hoc ¢ Nhat
— mét trong nhiing qudc gia sir dung tra nhiéu nhat, da chi ra méi quan hé ty I¢
nghich giira thoi quen udng tra xanh va ty I& ngudi chét vi ung thu. Tra xanh c6 thé
bao vé co thé khoi ung thu bang cach lam ngung chu trinh té bao, ké ca chu trinh
nguyén phan cua té bao ung thu.
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1.5. Vat liéu té hep polymer/polyphenol tra

Nghién ctru vé vt liéu mang thudc va té hop vt liéu c6 hoat tinh sinh hoc
mang thudc. Trong d6, ché tao hé thdng hat c6 kich thudc nano tao thanh mot hé
théng phan phéi thuc da ning, c6 thé vuot qua hang rao sinh hoc va dua thudc
dén té bao/khoang noi bao cu thé vao nhirng thai diém thich hop va liéu luong phu
hop. Bong thoi, cac hé théng phan phéi nano c6 kha ning cai thién sy 6n dinh cua
thudc, tang thoi gian hiéu qua diéu tri va cho phép quan Iy qua dwong rudt hoic
duong udng, ngin ngira hoic giam thiéu sy xudng cap cua thubc va sy trao doi
chit cling nhu dong chay té bao. Cac hat nano géom cac polymer tong hop phan
huy sinh hoc, polymer sinh hoc tu nhién, lipid va polysaccharide da duoc phat
trién va thir nghiém trong nhiing thap ky qua. C4c hoat tinh polyphenol tra dugc
nghién ciru va phét trién rong rai trong cac linh vuc y sinh. Tuy nhién cac hoat
tinh quan trong trong thanh phan caa polyphenol tra rat kho si dung vi tinh 6n
dinh hoa hoc kém va khong bén [123]. Cac nghién ctu rong khap trén thé gisi tap
trung vao viéc ché tao cac té hop polymer chta cac hoat chat quy nhu EGCG,
EGC... trong THV c6 kich thudc nano dé dé dang trong viéc hap thy, kiém soat
qua trinh giai phong thubc va ting kha ning st dung cac duoc liéu quy trong
THV. Bao gom c4c nghién ciu nhu s dung hoat chat polyphenol c¢6 trong tra
xanh vao viéc wc ché va chéng ung thu dwoc tap trung nghién cau. Cac thu
nghiém in vitro cho thay polyphenol dwgc mang bai cac hat nano chitosan,
poly(caprolacton) va poly(lactide-co-glucoside) gitip tang cuong kha nang phan
tan cua cac hoat chat polyphenol, c6 kha nang chdng ung thu va, hoai tir... [124]
Tong hop, dic trung va cac nghién ciu doc tinh té bao cua cac hat nano
polyphenol/CS (polyphenol chiét xuét tir tra) 1én gan va da day ciing cho thay to
hop hat nano polyphenol/CS c6 hiéu qua wc ché té bao ung thu [125]. Nhém
nghién ciru cta Ying Zhou va cong sy [126] da tién hanh nghién ctru anh hwong
cua polyphenol tra Ién mang curdlan/CS/polyphenol tra tng dung vao viéc bao
quan thit vai ti 1& curdlan/CS 13 4 : 1 (khéi lwong : khéi lugng), mang té hop c6 do
bén kéo cao, kha ning chéng nudc, han ché trao doi khi va mat nuéc giira bén

trong va bén ngoai I6p mang (Bang 1.3).
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Bang 1.3. D bén kéo, dé bén kéo dai, do tham hoi nude va dé am cua mang
curdlan/chitosan [126]

Ham luong . . Do tham hoi nudc .
b6 bén kéo | DS bén kéo b6 am
polyphenol N (WVP.101 (g.mis
. (TS) dai (EB) (MC %)
tra 1 Palt))

0% 40,02 +£0,16 | 20,03 +0,19 120+1,0 30,29 + 1,64
0,6 % 20,24 £ 0,35 | 20,76 £ 0,24 53+£0,2 14,0 £ 0,7
1,8 % 25,73+105 | 149+0,7 53+£0,2 14,0 £ 0,7
3,0% 23452063 | 149+0,7 53+£0,2 14,1+ 0,6

Van dé thuong gap phai trong qué trinh ché tao cac to hop polymer mang thuéc la
kich thudc cua vat lidu td hop, véi cac vat liéu t6 hop polymer mang thude c6 kich thuéc
cang nho kha niang van chuyén va phan phéi thudc cang dé dang. C6 nhiéu phuong phap
ché tao to hop polymer mang thudc dugc tién hanh nhu phuong phép vi nhii, phuong
phép vi hat... Tuy nhién, kich thuéc hat van con nam & pham vi micrometer can dugc
giam xubng kich thudc nano. Do d6, Kamaruddin [127] d4 tién hanh téng hop hat nano
polyvinylpyrrolidon (PVP)/chiét xuat tra xanh (GTE) bang phwong phap phun dién thay
dong luc hoc. Buong kinh cia cac hat PVP/GTE dao dong tir 231 nm dén 1164 nm va
duong kinh trung binh cua cac sgi nano PVP/GTE khoang 49 nm.

Nhan xét:

Tir cac cdng trinh nghién citu trong va ngodi nuéc cho thdy AG va CS 1a 2
polymer nguon goc thién nhién c6 tiém néng sir dung 1am chat mang thudc. Vin dé
nghién citu, stz dung AG/CS véi mét s6 logi thusc khang viém, khang vi khudn, diéu tri
ung thu méi chi bat dau. Théng qua cac lién két hydro, fuong tac hrong cuc gida AG va
CS, ty Ié phai trén AG/CS, c6 thé kiém soét toc do giai phong thusc mét cach thudn loi.

Vat liéu té hop chira polyphenol tra va AG/CS Véi kich thuéc nano gilp cac phan
tir thudc dé dang di qua thanh té bao, lam tang kha nang hap thu thuoc ciing nhuw khdac
phuc dirgc mét s6 nhuweoe diém cua polyphenol tra nhuw kém bén véi nhiét, nhay cam véi anh
sang chua dwot tap trung nghién cizu. Vi vay, vdt liéu té hop chita polyphenol tra duoc
str dung VAo cac muc dich: diéu trj cac bénh tim mach, ung thu, bao quan thuc pham...
sé tiép tuc diroc nghién citu trong dé tai lugn an nay.
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CHUONG 2. THUC NGHIEM

2.1. Nguyén liéu, héa chat va dung cu
2.1.1. Nguyén liéu va hda chdt

Cao chiét THV chiét tach tir 14 THV Tam Pao thudc loai tra (Camellia
tamdaoensis Ninh at Hakoda) duoc tim thay va cong bé nim 2010 boi 2 nha khoa
hoc Tran Ninh va Hakoda Naotoshi [74]. L4 THV duoc thu hai vao thang 12/2017
tai xd Tam Quan, huyén Tam Pao, tinh Vinh Phuc.

Alginate (AG) & dang bot mau trang, do nhét 300-500 mpa.s, do hang Sigma
- Aldrich (Hoa Ky) san xuat.

Chitosan (CS) c6 do deacetyl hod 75 — 85 % va dd nhét 1220 cP, My =
1,61.10° Da, do hang Sigma-Aldrich (Hoa Ky) san xuat.

Sodium tripolyphosphate (STPP) dang hat, mau tring, do tinh khiét 85 %, do
hang Sigma - Aldrich (Hoa Ky) san xuét.

Potassium chlorite (KCI) ran, sodium hydroxide (NaOH) ran, calcium
chloride (CaClz) rian, mono potassium phosphate (KH2PO.) ran, dung dich
hydrochloric acid (HCI) 37 %, ethanol, acetic acid (CH3zCOOH) 99, formic acid
(HCOOH) 98 % - 100 %, ethylacetate, toluen: déu la san pham thuong mai cua
Trung Qudc.

Dong té bao ung thu bicu md KB va té bao gan & ngudi HepG2 cd ngudn
gdc tir Bao tang giong chuan Hoa Ky (ATCC).

2.1.2. Dung cu va thiét b

Ong dong, pipette, coc thay tinh, binh hinh nén, burette, diia thay tinh, ban
mong trang san silicagel Merck Alufolien 60 Fzss. May khudy tir, can phan tich,
may sy, thiét bi siéu am, thiét bi ly tdm, thiét bi cd quay &p suat thap, thiét bi dong
kho, may soi ban mong.

Kinh hién vi nguoc (Axiovert 40 CFL); budng dém té bao (Fisher, Hoa K3);
may quang pho (BioTek) ; ta &m COg, ta lanh sau -80 °C, binh nitrogen long, can
phan tich, may do pH.
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2.2. Quy trinh tach chiét cao tir 14 tra hoa vang
2.2.1. Quy trinh chiét tach cao tir 14 tra hoa vang
Quy trinh chiét tach cao tir 14 THV duoc trinh bay trén Hinh 2.1.

La tra hoa vang
rira sach, phoi kho

Y i N\ N DN,

Dung mbi | Nghién nho, Rung |

Ethanol ngim 7 ngay 7 siéu am
!

Loc, c6 quay

A 4

Cao

Dong kho -40°C

e

Hinh 2.1. Quy trinh chiét tach cao tir 14 tra hoa vang

L4y 3 kg l&a THV duoc rira sach, phoi kho va nghién nho. Mau nghién ctu
dugc ngam trong dung mdi ethanol, két hop rung siéu am trong thoi gian 7 ngay.
Dich loc duoc cat quay bang dung mdi ethanol trong may chung cat cd quay ap suat
thap, sau d6 duoc dong kho ¢ nhiét do -40 °C bang thiét bi dong kho FreeZone 2.5
(Labconco, Hoa Ky) tai Vién Hoa hoc cac hop chat thién nhién - Vién Han 1am
Khoa hoc va Cong nghé Viét Nam. Khéi luong mau cao chiét sau khi chiét tach tir 3
kg nguyén liéu 14 THV ban dau 1a 22 gam. Pugc bao quan trong ngin mat cua ta
lanh va str dung cho cac nghién ctru caa Luan an.

2.2.2. Quy trinh chiét tach va lam giau ham lwong polyphenol téng trong 14 tra
hoa vang

Quy trinh chiét tach cao tir 14 THV va 1am giau ham lugng polyphenol tong
dugc trinh bay trén Hinh 2.2.
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La tra hoa vang
rira sach, phoi kho

A4

-~ Dungméi Nghiénnhé, | 3 lan, moilan
- Ethanol - chiét N

Loc, c6 quay

\ 4

- Léc phan doan . <
( 2 — : an ~ ( Laplai7lan )
“_ n-hexane Cao toan phéan P an

—~
N,

/" Lhcphandoan ~ | Cao chiétda 7/L' lai N
( ) S  Laplai7lan
- Ethyl acetate - lam giau PP 5 =

Doéng kho -40°C

\ 4

Hinh 2.2. Quy trinh chiét tach tir 14 tra hoa vang va lam giau ham lwong polyphenol

tong tir 14 tra hoa vang

L4y 5 kg 14 THV duoc rira sach, phoi khé va nghién nho sau dé mau nghién
ctru duoc cat quay trong dung mai ethanol (3 1an, méi lan 3 gi®) bang may cét quay
Buchi R220 & 70 °C tai Phong Phan tich hoa tiéu chuan, Vién Duoc liéu. Dich chiét
duogc cat loai dung mdi bang may cd quay ap suat thap thu duoc mau cao toan phan.
Cao toan phan duogc loai tap chat bang dung mdi n-hexane (lap lai 7 1an), sau khi
loai bo n-hexan, tiép tuc lic phan doan véi ethylacetate (Iap lai 7 1an), thu duoc cao
tong da 1am giau polyphenol (cao tong). Mau cao tong duoc dong khd & ¢ nhiét do -
40 °C bing thiét bj dong khd FreeZone 2.5 (Labconco, Hoa Ky) tai Vién Hoa hoc
cac hop chat thién nhién - Vién Han 1am Khoa hoc va Céng nghé Viét Nam. Khoi
lwong mau cao tong sau khi chiét tach tir 5 kg nguyén liéu 14 THV ban dau 1a 10
gam. Pugc bao quan trong ngan mat cta tu lanh va s dung cho cac nghién ctu caa

Luan an.
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2.3. Ché tao vit liéu to hgp alginate/chitosan mang polyphenol tir cao chiét la
tra hoa vang

2.3.1. Ché tgo mang té hep alginate/chitosan/cao chiét tir 14 tra hoa vang bang
phwong phdp dung dich

Céc 1: Can 0,07 g alginate (AG) cho vao 25 ml nuéc, khudy déu hén hop
dén tan, sau d6 cho tir tir 10 ml dung dich cao chiét tir 14 THV (goi tit [a CC)
duoc hoa tan trong ethanol véi cac khéi lwgng twong tng duoc trinh bay ¢ Bang
2.1. Khudy hdn hop trong 1 gio, sau d6 siéu am 3 1an, mdi 1an 5 phut.

Céc 2: Can 0,03 g chitosan (CS) cho vao 20 ml CHsCOOH 1 %, khudy déu dén tan.

Do tir tir cde 2 vao coe 1 két hop khudy tir trong 1 gid, sau d6 siéu am 3 1an. Sau
khi dung dich 6n dinh, d6 ra dia pettri va dé bay hoi ty nhién trong 48 gio.

Cac mau con lai duoc chuan bi twong tir véi ti 168 AG/CS ¢ dinh 1a vé khdi
lwong, ham lugng CC duoc thém vao theo cac ti 1é: 0 %, 5 %, 10 %, 15 % va 20 %
tinh theo tong khéi luong cua hdn hop AG va CS. Cac mau mang AG/CS/CC voi
cac thanh phan khéac nhau dugc tong hop ¢ Bang 2.1.

Bang 2.1. CAc mau mang té hop AG/CS/CC dd ché tao

Ti Ié khoi luong Khoi lugng AG, CS . | Khoilugng san
AG/CS/CC va CC (gram) KT hieu mav pham (gram)
AG/CS/CC* = /5 % 0,07:0,03:0,005 | AC73CC5 0,105
AG/CS/CC* = /10 % 0,07 :0,03: 0,01 AC73CC10 0,110
AG/CS/CC* = /15 % 0,07:0,03:0,015 | AC73CC15 0,115
AG/CS/CC* = /20 % 0,07 : 0,03 : 0,02 AC73CC20 0,120
AG/CS/CC* = /0 % 0,07 : 0,03 : 0,00 AC73CCO 0,100
AG/CS/CC* =7/0/10% | 0,07 :0,00: 0,01 AC70CC10 0,080

*: Tinh trén co sé tong khoi lirong ciia AG va CS
2.3.2. Ché tao té hep hat alginate/chitosan/cao téng tir cao tong tra hoa vang bang
phwong phap vi nhii
Quy trinh ché tao t6 hop hat alginate/chitosan/cao tong (AG/CS/CT) tir cao
téng tra hoa vang (THV) da duoc lam giau ham luong polyphenol tong bang
phuong phap vi nhit & quy mo phong thi nghiém duoc trinh bay trén Hinh 2.3.
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o)
Hinh 2.3. Quy trinh ché tgo vt liéu té hop hat AG/CS/CT
Cbc 1: Can 0,08 g AG cho vao 80 ml nuéc cat, khudy déu dén tan. Sau do, cho tir

tir lan lwot 10 ml dung dich CaCl, 0,002 M va 20 ml dung dich CT hoa tan trong
ethanol véi cac khdi ty 1¢ khdi luong twong tmg duoc trinh bay trong Bang 2.2. Khuiy

déu hdn hop trong vong 1 gio, sau do6 siéu am 3 1an, mdi lan 5 pht.

Cbc 2: Can 0,04 g CS cho vao 80 ml CH3COOH 1 %, khudy déu dén tan, tiép
theo cho tir tir 0,02 g sodium tripolyphosphate vao hdn hop khudy tir trong 3 gio.

Do tir tir cc 2 vao coc 1 két hop khudy tir trong 2 gio, sau do6 siéu am 3 1an,
két hop 1am lanh. Sau khi dung dich 6n dinh, tién hanh ly tam véi téc do 6000
vong/phit. Phan liang duoc thu lai va tién hanh dong kho & -40 °C bang thiét bi
dong kho FreeZone 2.5 (Labconco, Hoa Ky) tai Vién Hoa hoc céc hop chat thién
nhién - Vién Han lam Khoa hoc va Céng nghé Viét Nam.

Cac mau con lai duoc chuan bi twong tu Véi ti 18 AG/CS ¢ dinh 1a vé khéi
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luong, ham lugng CT dugc thém vao theo cac ti 1é: 10 %, 20 %, 30 % va 50 % tinh
theo tong khéi lwgng cua hdn hop AG va CS. Cac mau hat AG/CS/CT véi cac thanh
phan khac nhau dugc thé hién ¢ Bang 2.2.

Bang 2.2. Cac mau hat AG/CS/CT dd ché tao

Ti 1& khéi luong Khdi luvgng AG, o Khdi lwgng san
. Ki hi¢u mau .
AG/CS/ICT CSva CT* (gam) pham (gram)
AG/CS/CT* = 8/4/10 % | 0,08 : 0,04 : 0,012 | AG/CS/CT10 0,132
AG/CS/CT * = 8/4/20 % | 0,08:0,04 : 0,024 | AG/CS/CT20 0,144
AG/CS/CT * = 8/4/30 % | 0,08:0,04:0,036 | AG/CS/CT30 0,156
AG/CS/CT *=8/4/50 % | 0,08:0,04:0,06 | AG/CS/CT50 0,180

*: Tinh trén co s¢ tong khoi lirong cua AG va CS

2.4. Cac phuong phap nghién ctru
2.4.1. Phwong phép khdo sat thanh phan hda hec cia cao tong chiét tach tir 14
tra hoa vang.

Céc thi nghiém sau duoc thuc hién tai Phong Hoa ly va vat liéu phi kim loai -
Vién Ky thuat nhiét dai - Vién Han I[am Khoa hoc va Cong nghé Viét Nam.

Cac phan tng dinh tinh mot sé nhém chat dic trung chira trong cao tong tra
hoa vang duoc tom tat trong Bang 2.3 [96, 97]

Bang 2.3. Phdn iéng dinh tinh mét s6 nhém chdt ddc trung chira

trong cao tong tra hoa vang

STT | Nhém chét Phan ng dinh tinh DAu hiéu nhan biét

S Phan tmg dwong tinh néu
Vi thuoc thir Mayer o, . ,
co ket tia mau trang hoac

_ vang nhat.
Alcaloid i ] ]
1 Vi thuoc thir Bouchardat Phan tng duong tinh néu
c6 ma do tham.
o, Phan tng duong tinh néu
Vi thuoc thir Dragendorff o, .
c6 ket tia mau da cam.
Saponin Hién tuong tao bot Phan ng dwong tinh néu

thiy tao bot khi khuay.
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Mau d6, hong, da cam
Phan tng Shinoda véi thudc thi|xuat hién chang to su co
(Mg/HCI) mat cua flavon, flavonol
va cac dan xuat hydro caa
3 Flavonoid chung.
Phan ung véi dung dich NaOH|Phan ung c6 két qua
10% dwong tinh khi xudt hién
mau vang cam.
_ ] Phan tng c6 két qua khi
Phan ung diazo hoa . .
xuat hién mau da cam.
Phan &ng voi dung dich chi|Phan tng duwong tinh néu
. Tannin acetate 10% két taa xuat hién
Phan &ng véi dung dich gelatin|Phan tmg dwong tinh néu
1% xuét hién két tua.
. _ Phan g dwong tinh néu
Phan ung véi dung dich NaOH| |, o
xuat hién mau vang.
Polyphenol 10%
5 |tong :
. _|Phan ing duong tinh néeu
Phan uwng voi dung dich| , . .
xuat hién mau luc, xanh,
FeCls/HCI
den.

2.4.2. Phwong phdp sic ky ban méng (TLC)

Co sé phwong phap: Sic ky I6p mong (TLC — thin layr chromatography) la

k¥ thuat sac ky pho bién vi kha nhanh gon va tién loi. Gilip nhan biét cac nhdm chat

cd trong mau cao tong chiét tach tir 14 tra hoa vang. Vi phuong phap sic ky 16p

mong tién hanh tai Vién Ky thuat nhiét doi - Vién Han 1am Khoa hoc va Céng nghé

Viét Nam, thanh phan trong hdn hop duogc xac dinh nhd so sach hé sé luu cua hén

hop (Ry) va hé s Tuu cia mot sé chat da biét [96].

Nguyén tac: Ky thuat ndy dwa vao mirc do twong tac ciia cac chat khac nhau

trong mau cao tong chiét tach tir 14 tra hoa vang vai pha tinh 16p mong va pha dong

(hé dung méi chay sic ky).
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Mot s6 hé dung méi dwogc st dung:

- Hé dung méi (TEAF: 5:3:1:1): (Toluen : ethylacetate : acetone : formic acid).

- Toluen : ethylacetate : formic acid = 5:4:1.

- Ethylacetate : formic acid : Nudc = 8:1:1.

Hién mau bang dung dich H2SO4 10% dugc phun déu trén I6p mong. Xac
dinh hé sb luu Ry theo cbng thirc: Re= a/b. Trong d6 a 1a khoang di chuyén cua chat
nghién ctu, b 12 khoang di chuyén cua dung mdi.

2.4.3. Dinh Iwong polyphenol tong theo phwong phdp Folin — Denis

Co s6 phwong phap: Véi la THV, do chua c6 phuong phap nao dugc cong
bé chinh thirc d@é dinh luong polyphenol toan phan nén trong pham vi nghién ctu,
dé tai 4p dung phuong phap dinh luong theo TCVN 9745 - 1:2013 tai Vién Ky thuat
nhiét doi - Vién Han lam Khoa hoc va Cong nghé Viét Nam.

Nguyén tic: Polyphenol cé trong mau tra dugc chiét bang dung méi ethanol
& 60°C. Pinh luong polyphenol tong trong tra bang phuong phap do quang, ding
thudc thir Folin Ciocalteu chira photpho-vonframic acid, phan ung xay ra theo co
ché oxy héa - khir. Nhém hydroxyl trong polyphenol d& bi oxy hda, san pham cua
phan @ng ¢ mau xanh lam cua tungsten va molybdenum, d6 hap thu cuc dai ¢ budc
s6ng 765 nm. Xay dung duong chuan dya trén gallic acid [128, 129].

Ham luong polyphenol tong trong mau cao chiét va cao tong duoc tinh theo

cong thuc:
_ Ay Co Voo GAE
m = (100 — B). 10" "™ gD
A Co.Vizy,.
%m = t-~c*¥Ymau 100

A..m= (100 — B).10.1000°
A Gia tri do quang ctia mau thir.
Ac: Gia tri do quang caa mau chuan.
Cc: Nong 6 mau chuan.
Vmau: Thé tich mau.
Mmau: Khéi Twong mau.

B: D6 4am mau.
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2.4.4. Phwong phdp phé hong ngogi bién déi Fourier (FT-IR)

Phd hong ngoai bién d6i Fourier (FT-IR) cua vat liéu t6 hop AG/CS/CC va
AGI/CS/CT dugc ghi bang thiét bi phd hong ngoai bién d6i Fourier Nexus 670 (Hoa
Ky) (Hinh 2.4) tai Vién Ky thuat nhiét déi - Vién Han lam Khoa hoc va Céng nghé
Viét Nam. Cac mau duoc quét phd & ving phé tir 400 cmt dén 4000 cm2, véi d6
phan giai 8 cm™, s6 lan quét la 3240 lan. Pho FT-IR dugc ghi dudi dang duong
cong sau khi da bu trir pho nén cua khdng khi (khi ghi phd ¢ dang mang) hoic nén
KBr (khi ghi phd ¢ dang hat).

Hinh 2.4. Thiét bi phé hong ngogi NEXUS 670 (Hoa Ky)
2.4.5. Phwong phdp xdc dinh phan bé kich thwéc hat
C4c hat t6 hop AG/CS mang CC hoic CT duoc xac dinh phan b kich thuéc
hat trén thiét bi Zetasizer Ver 620 (Hinh 2.5) tai Vién Khoa hoc vat liéu - Vién Han

lam Khoa hoc va Cong nghé Viét Nam. Thiét bi dung mét hé quang hoc gom 1
ngudn sang laser ran ban dan c6 budc séng 32 nm va cdng suat 10 mW, dai do kich
thugc 0,6 nm — 6 pm, dai do thé zeta tir -200 mV dén +200 mV.

\\\// Malvern

AN\ Panalytical

ZETASIZER LAB
IN ACTION M
Self-install now available A

Hinh 2.5. Thiét bi phdn tich kich thuéc hat Zetasizer
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2.4.6. Phwong phdp hién vi dién tir quét

Hinh thai, ciu tric cua vat liéu duoc quan sat va ghi anh trén thiét bi hién vi
dién tir quét truong phéat xa (FESEM) (FESEM S - 4800, Hitachi, Nhat Ban) (Hinh
2.6) trong moi truong khi tro tai Vién Vé sinh dich t& Trung wong va Vién Khoa
hoc vt liéu - Vién Han 1am Khoa hoc va Cong nghé Viét Nam. Trudc khi tién

hanh, mau dugc phu mét 16p platinum méng dé khéng bi tich dién trén bé mat mau.

Hinh 2.6. Thiét b; hién vi dién tir quét phét xa trieong (FESEM)
2.4.7. Phwong phdp nhiét lwong quét vi sai (DSC)

Tinh chat nhiét cia mang t6 hop va hat té hop AG/CS/CC va AG/CS/CT
duoc xac dinh trén thiét bi DSC - 60 (Nhat Ban) (Hinh 2.7) tai Khoa Héa hoc,
Truong Pai hoc Su pham Ha Noi véi toe do gia nhiét 10 °C/phut trong méi truong
khi tro tir nhiét d6 phong tai 600 °C.

Lo dot 1 Lo dot 2

Cap nhiét dién 1 Cap nhiét dién 2

=

May do chénh léch
cong suat

Hinh 2.7. So do khoi cua hé thiét bi DSC
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2.4.8. Phwong phdp pho hip thu tir ngogi - kha kién (UV-Vis)

Khi chiéu mot chum sang c6 budc séng phu hop di qua mét dung dich chat
mau, cac phan ti hap thu s& hap thu mot phan ning luong chim séang, mot phan anh
sang truyén qua dung dich. Xéac dinh cuong d6 chum anh sang truyén qua dé ta cé
thé xac dinh duoc nong do cua dung dich.

Cudng d6 cua tia don sic trude va sau khi di qua méi truong hap thu duoc
lién hé véi nhau boi dinh luat Lambert-Beer.

A =-log(l/lo) =¢e.l.C
Véi: A: Mat d§ quang.

C: Nong d6 (mol/lit).

1: Chiéu dai 16p dung dich (chiéu day cuvet dung mau), (cm).

g: Hé s6 hap thu phén tr c6 th nguyén hay hé s6 hap thu mol dic trung
cho cudong d6 hap thu cua chat nghién ctu & budc soéng di cho
(I/mol.cm).

I: cuong do chum sang di qua dung dich.

lo: cuong do chum sang di qua dung moi.

Phuong phap phé UV-Vis duoc 4p dung dé xac dinh dinh tinh (nhan biét
chat), xac dinh dinh luong, x4c dinh ciu tric, nghién ciru phirc chit (xac dinh thanh
phan, hang sb bén), hé s hap thu phan tir... Ving btc xa duoc sir dung gom ving
tr ngoai (UV) 200 - 400 nm va ving kha kién (Vis) 400 - 800 nm. Hiéu suat mang
cao, duong chuan va ham luong cao giai phong ra theo thoi gian thir nghiém trong
cac dung dich pH khéac nhau cia mang vat liéu AG/CS/CC va hat té hop AG/CS/CT
duogc tién hanh trén thiét bi phd UV-Vis (Cintra 40, GBC, Hoa Ky) (Hinh 2.8) ¢
buéc s6ng tir 200 nm dén 400 nm tai Vién K§ thuat nhiét dai - Vién Han 1am Khoa
hoc va Céng nghé Viét Nam. S liéu duoc xt Ii bing phan mém (Excel 2016) dé
xay dung cac phuong trinh dudng chuan phu thudc mat d6 quang va nong do cua

cao trong cac dung dich pH khac nhau.
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Hinh 2.8. Thiét bi phé UV-Vis (Cintra 40, GBC, Hoa Ky)

2.4.9. Cac phwong phdp phdan tich dinh luong

Xay dung dwong chudn cia CC va CT trong cac dung dich pH khac nhau:

Quaé trinh giai phéng cao tir vat liéu té hop trong cac dung dich c6 pH khac
nhau duoc md phong tuong tu nhu trong cac dich cua cac co quan tiéu hoa dién
hinh trong co thé ngudi nhu:

pH 2: twong ng V6i phan dudi da day - noi thude duoc luu lai tir 1 dén 3 gio.

pH 4,5: twong tng véi phan trén cua da day - noi thude duge luu lai tir 30
dén 60 phut; trong (tng V4 rudt non - noi thudc & lai tir 1 dén 5 gio va rudt gia - noi
thudc ¢ lai 10 gio.

pH 6,8: tuong ung Vi ving dai trang trong co thé - noi thude duoc luu lai
tir 10 dén 15 gio.

pH 7.4: twong tng véi ving ta trang trong co thé - noi thude duge luu lai tir
30 dén 60 phuit.

Céc budc tién hanh: can 0,015 g CC, cho vao cbc chira 200 ml dung dich dém
& cac pH khac nhau va khudy tir lién tuc trong 48 gid véi toe d6 500 vong/phit. Sau
48 gio, loc bo phan CC khdng tan va ghi phd UV - Vis cta dung dich CC & cac nong
d6 khac nhau bang phwong phéap pha lodng. Buéc song hap thu cuc dai (Amax cia CC
trong cac moi truong dung dich pH: 2,0; 4,5; 6,8 va 7,4 lan luot 12 226 nm, 233 nm,
227nm va 231 nm. Mat do quang theo nong do ciia CC trong cac méi truong pH khac

nhau dugc théng ké trén Bang 2.4.
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Bang 2.4. Mdt dé quang (A) ing Vi cac nong dé pha lodng (C) cia CC

trong cac dung dich pH khac nhau

x| 'V dungdich Mat do quang A trong cac moi truong
Mau | ihemvao (miy | € @™D T5H2 | pH45 | pH6S | pH7A
1 0 7,50.10° | 1,020 0,839 0,873 1,093
2 2 6,25.10° | 0,864 0,707 0,752 0,897
3 4 536.10° | 0,741 0,619 0,677 0,777
4 6 4,69.10° | 0,660 0,550 0,610 0,698
5 8 4,17.10° | 0,604 0,491 0,555 0,611
6 10 3,75.10° | 0,551 0,458 0,505 0,550
7 12 3,41.10° | 0,506 0,417 0,471 0,507
8 14 3,13.10° | 0,460 0,375 0,415 0,473
9 16 2,88.10° | 0,427 0,337 0,384 0,445
10 18 2,67.10° | 0,409 0,304 0,360 0,403
11 20 2,50.10° | 0,388 0,289 0,338 0,365

S6 ligu trong (Bang 2.4) duoc xu ly bang phan mém (Excel 2016). Céc
phuong trinh dudng chuan caa CC trong céc dung dich véi pH khéc nhau c6 cac hé
s6 hoi quy tuong tng duoc thong ké & Bang 2.5.

Bang 2.5. Phuong trinh dwong chudn va hé sé héi quy (R?) cia CC

trong cac mai truong dung dich pH khac nhau

Dung dich Amax Phuong trinh dudng chuan R?
pH 2 226 y = 12709x + 0,0673 0,9996
PH 4.5 233 y = 10916x + 0,0300 0,9954
PH 6,8 227 y = 13453x + 0,0394 0,0957
pH 7,4 231 y = 13940x + 0,0315 0,9977

Trong do, x va y lan luot 1 néng d6 (C) va do hap thy quang (A) cua CC trong
céc dung dich pH khac nhau. Két qua thu duoc cho thay cac gia tri hé s6 hoi quy cua
cac phuong trinh duong chuan CC trong Bang 2.5 déu I6n hon 0,995. Vi vay, cac
phuong trinh dudng chuin nay duoc &p dung dé xac dinh ham luong CC duoc giai
phéng tir to hop mang AG/CS/CC trong céc dung dich pH khac nhau.

Xay dung phuong trinh duong chuan ciia CT hoan toan tuong tw nhu CC. Két qua
thu duoC (Amax) va phuong trinh duong chuan ciia CT trong cac dung dich pH khac nhau
va hé s6 hdi quy twong g duoc trinh bay & Hinh 2.9 va Bang 2.6.
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pH 2,0
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pH 6,8
0.8
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Hinh 2. 9. P6 thi dwrong chuan CT trong céc dung dich
pH: 2,0; 4,5; 6,8va 7,4
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Bang 2.6. Phuwong trinh dwong chudn va hé sé hoi quy (R?) cia CT

trong cac dung dich pH khac nhau.

Dung dich Amax Phuong trinh dudng chuan R2
pH 2 222 y = 5823,3x + 0,0606 0,9991
pH 4,5 233 y = 7640,5x + 0,0451 0,9991
pH 6,8 225 y = 9542 ,5x + 0,0299 0,9979
pH 7,4 226 y = 13716x + 0,0480 0,9990

Céc phuong trinh dudng chuan ¢ (Bang 2.6) duoc str dung dé xac dinh ham
lwgng CT giai phéng tr t6 hop hat AG/CS/CT trong cac dung dich
pH khac nhau.

Xdc dinh hiéu sudt mang CC va CT cua vt lidu té hop AG/CS:

Tuong ty nhu xdy dyng duong chuan cuia CC va CT trong cac
dung dich pH khic nhau, duong chuan cia CC va CT cing duoc xay
dung trong dung mdi ethanol dé xac dinh hiéu suat mang CC va CT tir vat liéu té hop
AG/CS. Ghi phé UV - Vis céc dung dich caa CC va CT dugc pha lodng theo céc
nong d6 khac nhau va sir dung phan mém Excel dé xu ly s6 liéu. Két qua thu dugc
trong dung mdi ethanol CC va CT c¢6 budc song hap thu cuc dai Amax 1a 233,55 nm va
234,67 nm. Phuong trinh duong chuan cua CC trong ethanol 1a 'y = 1492x + 0,3981
v6i hé sd hoi quy R? = 0,9957, trong d6, y 1a mat d6 quang (A), x l1a nong do (C).
Phuong trinh duong chuan cia CT trong ethanol 13 y = 3513,8x + 0,0023 véi hé s6
hoi quy R? = 0,9951, trong d6, y 1a mat d6 quang (A), x 1a nong do (C).

Céc budc tién hanh: Vat liéu t6 hop AG/CS mang CC va CT duoc siy chan
khong & 40°C trong 8 gio. Hoa tan chinh xac 0,1 gram mau CC va CT trong 200
mL ethanol thich hop trong 8 gid ¢é CC va CT trong mau hoa tan hoan toan vao
ethanol. Loc dung dich va ghi phé UV-Vis tai buéc song cuc dai tuong ang Véi
CC va CT. Khéi Iluwgng CC va CT mang baoi to hop
AG/CS duoc xir ly bang phan mém (Excel 2016) st dung dwong chuan cua CC va
CT trong ethanol. Hiéu suat mang CC va CT cua vat liéu té6 hop AG/CS duoc tinh

theo cong thuc sau:
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. . . Khoi lwong thudc dwge mang
Hiéu suat mang thudc (%) = Kot lwong thudc ban dau .100 %

Tha nghiém gidi phéng CC va CT ter vat liéu té hop AG/CS mang CC va CT

theo thoi gian:

Qua trinh giai phong in vitro CC va CT tr vat lieu t6 hop
AG/CS/CC va AG/CS/CT dugc thuc hién trong cac dung dich pH khac nhau.

Can chinh xac 0,1 gram vat liéu t6 hop AG/CS/CC va AG/CS/CT dua vao
binh chra 200 ml dung dich dém & 37 °C. Khuay hén hop bang may khudy tir véi
tbc d6 4000 vong/phat. Cir sau mdi gid khudy tr, hat chinh xac 5 ml dung dich
d6ng thoi bu 5 ml dung dich dém dé duy tri thé tich dung dich. Dung dich sau khi
loc dugc do mat do quang & budc song Amax da xac dinh tur phuong trinh duong
chuan d6i véi tung dung dich pH khac nhau. Thar nghiém giai phong CC va CT
duogc tién hanh trong 32 gio lién tyc. Phan tram CC va CT giai phong tai cac thoi
diém dugc chon va tinh theo cong thic sau:

% CC = Khoi lwong CC giai phong tai thoi diémt 1009
0T Khéi lwong CC ban dau ' °

% CT = Khoi lwong CT giai phéng tai thoi diém t 100 %
et T Khoi lwong CT ban dau ' °

* Xay dung phwong trinh dong hoc gigi phong CC va CT tir to6 hop
AG/CS/CC va AG/CS/CT trong cac dung dich pH khac nhau:

Phan tich qua trinh giai phong CC, CT tir t6 hgp AG/CS/CC, AG/CS/CT duoc
mo ta bang phuong trinh dong hoc giai phong. Mot loat mé hinh dong hoc lién quan
dén qué trinh giai phong CC, CT duoc lya chon tir cac phwong trinh toan hoc quan
trong nhat. Tuy nhién, co ché giai phong CC, CT phu thudc vao nong do, pH, ban chat
cua CC, CT va AG, CS. Cac md hinh dong hoc giai phong pho bién la [130]:

(i) DBong hoc bac khong: Wi=W, + Ki. t
(if) Bong hoc bac 1: log C =log Co - Kz. /2,303
(iii) Phuong trinh Higuchi: W = Ks, 2

(iv) Phuong trinh Hixson — Crowell: W3 — Wi = Ka. t

(v) Phuong trinh dinh luat nang lugng Korsmeyer-Peppas:



Trong do:
t: thoi gian giai phong CC, CT.
Mi/M..: 1a phan CC, CT giai phong vao mdi trudng hoa tan.
Ks: 12 hang s6 dic trung cho hé CC, CT - polymer.
n: 12 hiang s6 khuéch tan, dic trung cho co ché giai phong duoc chét.
W:: lugng CC, CT giai phong & thoi diém t.
Wo: luong CC, CT ¢ thoi diém ban dau.
K1, K2, K, Ka: hing sb téc do phan tng.
C: ndng d6 CC, CT & thoi diém t.
Co: Ndng d6 CC, CT ban dau.

Dong hoc bac 0 cho thay qué trinh giai phdng CC, CT ra khoi hé 1 bét bién, khong
phu thudc vao nong do caa nd trong hé. Bong hoc bac 1 cho thay quéa trinh giai phong CC,
CT ra khoi hé la su tuyén tinh véi ndng do caa CC, CT trong hé. M6 hinh dong hoc Hixon
- Crowell cho thiy kha ning CC, CT bi hoa tan khi c6 su thay doi dién tich bé mat hé
mang CC, CT. Mb hinh dong hoc Higuhi cho thiy qué trinh duoc chat giai phong theo
cong thirc phan trim duoc chét giai phong ti 1é thuan véi cin bac 2 thoi gian va phu thudc
vao su khuéch tan cia CC, CT ra khoi hé. M6 hinh dong hoc Korsmeyer Peppas md ta co
ché giai phong CC, CT tir hé polymer ¢ thé tuan theo dinh luat khuéch tan Fick (loai I)
hoic co ché khong Fick (co ché Fick 1), cho thay ¢6 nhiéu hon mét loai hién tugng trong
qué trinh giai phong thudc [131, 132]. Khi n < 0,5, su giai phong duoc chét tuan theo dinh
luat khuéch tan Fick. Khi n > 0,5, su giai phong duoc chét Ia bat qui tic (khong tuan theo
dinh luat khuéch tan Fick). Khi n = 1, giai phong duoc chat khong tuan theo dinh luat Fick
ma tuan theo dong hoc bac maét hoac dong hoc bac khong.

2.5. Panh gia hoat tinh sinh hoc cia cao toéng va té hep AG/CS/CT
2.5.1. Phwong phdp ddnh gid hoat tinh trc ché té bao ung thuw

Phwong phép xdc dinh tinh déc té bao (cytotoxic assay) doi Véi té bao nuoi
cay dang don 16p:

Phuong phap thir do doc té bao in vitro dugc Vién Ung thu Quéc gia Hoa Ky
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(National Cancer Institute — NCI) xac nhan 1a phép thir d6 doc té bao chuan nham
sang loc, phat hién cac chat ¢ kha nang kim ham sy phat trién hozc diét té bao ung
thu (TBUT), té bao than gbc phdi ¢ ngudi (HEK-293A) ¢ diéu kién in vitro. Phép
thir nay duoc thuc hién theo phuong phap cua Skekan va cong su (1990). Phép thur
tién hanh x4c dinh ham lwong protein té bao tong sé dwa vao mat dé quang hoc (OD
— Optical Density) do duoc khi thanh phan protein cua té bao dwgc nhuém bing
Sulforhodamine B (SRB). Gia tri OD may do duoc ti 1¢ thuan voi luong SRB gan
vé6i phan tir protein, do d6 lwong té bao cang nhiéu (lugng protein cang nhiéu) thi
gia tri OD cang 16n. Phép thir duoc thyc hién trong diéu kién cu thé nhu sau:

Trypsin hoa té bao thi nghiém dé 1am roi té bao va dém trong budng dém

dé diéu chinh mat d6 cho phu hop vaéi thi nghiém.

Chat thtr ¢4 pha ¢ cac nong d6 duoc dua vao cac giéng cua dia 96 giéng.
Giéng khong c6 chat thir nhung ¢6 TBUT (190 pL) s& duoc str dung lam d6i ching
ngdy 0. Sau 1 gio, giéng dbi chung ngay O té bao s& duoc c6 dinh bang
Trichloracetic acid — TCA 20 %.

U trong ta 4m 72 gio. Sau 72 gio, té bao dugc ¢b dinh bang TCA trong 1
gio, duoc nhudém bang SRB trong 30 phit ¢ 37 °C, rira 3 lan bang acetic acid roi dé
kho ¢ nhiét d6 phong.

10 mM unbuffered tris base dé hoa tan luong SRB, lic nhe trong 10 pht roi
doc két qua OD & budc song 540 nm trén may Elisa Plate Reader (Biotek).

Phan tram @c ché su phét trién cua té bao khi cd mit chat thir s& dugc xac
dinh théng qua cbng thirc sau:
0D (mau) — 0D (ngay 0)

OD(DMSO) — 0D (ngay 0)
Phép thir duoc lap lai 3 lan dé dam bao tinh chinh xac. Ellipticine & céc

% c ché = 100% —

nong d6 10 pg/ml; 2 pg/ml; 0,4 ug/ml; 0,08 pg/ml duoc sir dung nhu 1a chat doi
chirng tham khao.

DMSO 1 % luén dugc st dung nhu dbi chiing am. Gid tri ICso (néng do tc ché
50 % su phét trién) s& duoc xac dinh nhd vao phan mém may tinh TableCurve 2Dv4.

Theo tiéu chuan cua Vién Ung thu Qudc gia Hoa Ky (NCI), cin chiét duoc
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coi ¢ hoat tinh tét vai 1Cso < 20 pg/ml, trong khi chat tinh khiét duoc coi c6 hoat
tinh tét khi ICso < 5 uM [Hughes JP, (2011)].

Phuong phap xac dinh tinh doc té bao (cytotoxic assay) déi véi té bao nudi
cay dang don 16p duoc thyc hién tai phong thir nghiém Sinh hoc Vién Cong nghé
Sinh hoc - Vién Han lam Khoa hoc va Cong nghé Viét Nam.

2.5.2. Phwong phdp dinh gid hoat tinh chéng oxi héa (phwong phdp phéan g
thdng qua quét/bdt goc tw do DPPH)

Nguyén tdc cia phirong phdp:

Hoat tinh chéng oxy héa cua miu duoc xac dinh théng qua phan tng
quét/bat gbc ty do (DPPH). Phan ung duogc tién hanh theo phuong phap cua Kai
Marxen va cong su (2007) [133], dua trén nguyén tic 1,1-diphenyl-2-picrylhydrazyl
(DPPH) c6 kha ning tao ra cac gbc ty do bén trong dung méi ethanol (EtOH) bao
hoa. Khi cho céc chat thir nghiém vao dung dich nay, néu chat c6 kha niang 1am
trung hoa hoic quét/bat cac goc tu do s& 1am giam cudng do hap thu anh sang cua
cac goc tu do DPPH. Hoat tinh chéng oxy hoa dugc danh gia thong qua gia tri hap
thu anh sang cua dich thi nghiém so véi doi chung khi doc trén may Elisa ¢ buéc
song 515 nm.

Céch tién hanh:

Pha dung dich DPPH c¢6 nong d6 1mM trong ethanol (EtOH). Chét thir duoc
pha trong DMSO 100 % sao cho ndng d6 cudi cing dat duoc mot ddy céc nong do
256 pg/ml; 64 pug/ml; 16 pg/ml; 4 ug/ml va 1 pg/ml. Bé thoi gian phan ang 30 phut
& 37 °C, doc mat d6 hap phu cua DPPH chua phan ung bang may doc Biotek ¢
budc séng 517 nm.

% bay goc tw do DPPH ctua mau thir duoc tinh theo cong thirc sau:

SC% = (OD tring — OD miutha) / ODtring (%).

ECso dugc tinh theo gia tri SC tuong quan véi cac nong do khac nhau cua
chat thtr, thi nghiém duoc 13p lai vain = 3.

Phuong phép dénh gia hoat tinh chéng oxy hoa cia mau dugc xéac dinh thong
qua phan ng quét/bat géc tu do (DPPH) duoc thuc hién tai phong thir nghiém Sinh

hoc Vién Cong nghé Sinh hoc - Vién Han Iam Khoa hoc va Céng nghé Viét Nam.



59

2.5.3. Phwong phap danh gida hoat tinh khang viém (phwong phdp xdc dinh khd
néng tc ché san sinh NO)

Phuong phdp nudi cdy té bao in vitro:

Dong té bao RAW 264.7 duoc nudi cay trong mdi trudong DMEM véi thanh
phan kém theo gom 2 mM L-glutamine, 10 mM HEPES, va 1,0 mM sodium
pyruvate, ngoai ra bo sung 10 % fetal bovine serum — FBS (GIBCO).

Té bao dugc ciy chuyén sau 3-5 ngay vai ti 1& (1:3) va nudi trong ta 4m CO
& diéu kign 37 °C, 5 % CO;

Phwong phdp xdc dinh kha nédng ¢ ché san sinh NO cua té bao
macrophage RAW 264.7:

Phuong phép xic dinh kha ning Gc ché san sinh NO cua té bao
macrophage RAW 264.7 dugc thuc hién tai phong thir nghiém Sinh hoc Vién
Co6ng nghé Sinh hoc - Vién Han lam Khoa hoc va Cong nghé Viét Nam.

Té bao RAW 274.7 duoc dua vao dia 96 giéng ¢ nong d6 2 x 105 té
bao/giéng va nudi trong ti 4m & 37 °C va 5 % CO; trong 24 gio.

Tiép theo, méi truong nudi cay dugc loai bo, thay bang méi truong DMEM
khong c6 FBS trong 3 gio.

Té bao sau d6 dugc t mau nghién ctru & cac nong do khac nhau trong 2 gio
trudc khi dugc kich thich san sinh yéu té NO bang LPS (1pg/ml) trong 24 gio.

Mot s6 giéng khong dugc o mau ma chi sir dung dung dich pha miu duoc coi
la d6i ching am. Trong khi ddi chung duong dugc s dung 1a NG-Methyl-
Larginine acetate (L-NMMA) (Sigma) & cac nong do 100 pg/ml; 20 pg/ml; 4 pg/ml
va 0,8 pg/ml.

Nitrite (NO2"), dugc xem la chi thi cho viéc tao NO, s€ dugc xac dinh nho bo
Griess Reagent System (Promega Cooperation, WI, USA). Cu thé 13, 100 pL
moi trudng nudi té bao (4 miu) duoc chuyén sang dia 96 méi va duoc thém vao
100 uL Griess reagent: 50 uL of 1 % (khéi lwgng/thé tich) sulfanilamide trong 5 %
(thé tich/thé tich) phosphoric acid va 50 pL 0,1 % (khéi luong/thé tich) N-1-
naphthylethylenediamine dihydrochloride pha trong nuéc.
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Hon hop nay duoc u tiép ¢ nhiét d6 phong trong 10 phit va ham luong nitrite
s& duoc do biang may microplate reader ¢ budc séng 540 nm. Méi trudng DMEM
khong FBS duoc str dung nhu giéng trang (blank).

Ham luong nitrite caa teng mau thi nghiém dugc xac dinh nho vao duong
cong ham lugng chuan NaNO2 va dugc so sanh % vaéi mau chang &m (LPS).

Kha ning Gc ché san sinh NO cua mau dugc xac dinh nhd cong thuc:

% vrc ché =100 - [ham lwgng NOsampie/ham lwgng NO ps] x 100

Phép thtr duoc 13p lai 3 1an dé dam bao tinh chinh xac. Gia tri ICso (néng d6
trc ché 50 % sy hinh thanh NO) s& dugc xac dinh nhd vao phan mém may tinh
TableCurve 2DvA4.
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CHUONG 3. KET QUA VA THAO LUAN

3.1. C4c dic trung, tinh chét cha cao chiét (CC) va cao toéng (CT) tra hoa vang
3.1.1. Két qud dinh tinh mgt sé hep chdt tw nhién c6 trong cao chiét va cao téng
tra hoa vang

Céc phan tmg dinh tinh, sic ky 16p moéng va dinh lwong polyphenol téng theo
phuong phép Folin — Denis. Nhim d4anh gia thanh phan cac hop chét ty nhién co ban
cd trong cao chiét (CC) va cao téng (CT) cua tra hoa vang.

Dinh tinh mgt sé hep chdt tw nhién ¢ trong mdu cao chiét va cao tong tra
hoa vang

Bang 3.1. Két qua dinh tinh cac hop chdt ti nhién trong mdu cao chiét va

cao tong tra hoa vang

. . Ma
Nhom chat Thuac ther — a ~
Cao chiet Cao tong
Véi thudc thir Mayer ++ +H+
Alcaloid Véi thudc thar Bouchardat + ++
Vi thuéc thir
++ +++
Dragendorff
Saponin Hién tugng tao bot +++ +++
Phan wng Shinoda véi
. +++ +++
thuoc thu (Mg/HCI)
Flavonoid Phan ung véi dung dich
++ ++
NaOH 10%
Phan tng diazo hda + ++
Phan tng véi dung dich
. R ++ ++
Tannin chi acetate 10%
Phan ung véi dung dich
. ++ +
gelatin 1%
Phan tng véi dung dich
' ++ +++
;‘:ypheno' NaOH 10%
ong Phan tng véi dung dich
+++ +++
FeClz/HCI

Ghi chu: (+): Cac muc phan g duong tinh.

Mite d phan ing biéu thi bang so lirong ddu (+).
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Két qua dinh tinh thé hién trong Bang 3.1 cho thay, thanh phan céc hop chat
dic trung trong CC va CT kha phong phu, c6 ddy du cac nhém hop chat tu nhién
phd bién nhu: alcaloid, saponin, flavonoid, tannin va polyphenol tong. T4t ca céc
mau déu cho két qua dwong tinh véi thudc thir. Cac mirc do thé hién két qua thi
nghiém phan 4nh ham lugng cac thanh phan hop chat cé trong mau. Tuy nhién, véi
cac thudc thir khac nhau thi két qua dinh tinh ciing c6 khac nhau.

Phan tich thanh phan céac hep chdt tw nhién trong cao téng tra hoa vang
bang phwong phdp sdc ky |6p méng

Ban mong trang san silicagel Merck Alufolien 60 Fzss v6i 3 hé dung moi

duoc tham do véi cac mirc do phan cuc khéc nhau. Ban mong cao tong sau khi cho

chay qua céac hé dung mdi, liy ra dé kho sau d6 quan sat & cac diéu kién khac nhau
(Hinh 3.1) sir dung chat hién mau Ia dung dich H2S04 10 %.

.
0 0 anh

a. Sac ky d b. Sac ky d6 & budc c. Sac ky do ¢ budc
sang thuong song 254 nm trudc song 254 nm sau khi
truéc  khi phun khi phun thuéc thir phun thudc thir
thuéc thir

Hinh 3.1. Sdc ky do cao tong tra hoa vang trong cac hé dung mdi khac nhau

1. Hé dung moi (TEAF: 5:3:1:1) : (toluen — ethylacetate — acetone - formic acid).
2. Toluen : ethylacetate : formic acid = 5:4:1.
3. Ethylacetate : formic acid : nuwoc = 8:1:1.

Sic ky dd trén Hinh 3.1 cho thay xuét hién nhiéu bing vach c6 mau sic khac
nhau. Hé dung mdi it phan cuc (TEAF: 5:3:1:1): (toluen - ethylacetate - acetone -
formic acid) va toluene : ethylacetate : formic acid = 5:4:1 cho thay cac vét tach ra

rd rét va mau sic rd rang hon so vai hé dung méi ethylacetate : formic acid : nudc =
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8:1:1 c6 muc do phan cuc cao hon. Hé toluene : ethylacetate : formic acid = 5:4:1
Xuat hién nhiéu bang vach ¢ mau sac rd rang nhat so véi 2 hé dung mdi con lai.
Quan sat mau sic cac bang vach, két hop déi chiéu, so sanh véi céc nghién

ctzu vé polyphenol thién nhién khéc cé thé nhan thay: Trong mau CT c6 nhiéu nhém
polyphenol dugc tach ra véi cac mau sac khac nhau. Trong d6 bang vach mau do va
mau do tim twong wng véi anthocyanin, viing anh séng xanh c6 thé tuong tng voi
mot sd phenol don gian. Dai mau vang twong (ng véi polyphenol thuéc nhom
flavonoid. Vi du: rutin, catechin, quercetin, luteolin hoac myricetin. Dai mau nau
dugc quan sét thiy trong qué trinh phan tach twong tng voi flavon [98, 99]. Tir cac
két qua phan tich thanh phan cac hop chat polyphenol trong mau CT cho thiy, CT
chtra nhiéu thanh phan polyphenol phong phu va ham lugng polyphenol kha cao.

Két qud dinh lirong polyphenol téng theo phuwong phdp Folin — Denis

Ham lugng polyphenol tong trong CC va mau cao CT dugc xac dinh theo
phuong phap Folin — Denis theo TCVN: 9745 — 1 : 2013 (phu luc 1 va phu luc 2).

MZu CC chira ham luong polyphenol tong dat gia tri 47,63 mg/g (GAE/CC)
hodc twong duong véi 4,763 % tinh theo don vi %. Cung ddi tuong va phuong
phap nghién cau, mau THV thu hai tai huyén Ba Chg, tinh Quang Ninh [135] c6
ham luong polyphenol tong dat 6,943 %, cao hon gap 1,46 lan so voi mau THV
thu hai tai huyén Tam D4o, tinh Vinh Phuc. Diéu ndy cho thiy c4c yéu td vé vi
tri dia li, tho nhudng, khong khi... c¢6 anh huong dang ké dén ham luong
polyphenol [93, 98]. Thanh phan hoéa hoc va tac dung sinh hoc cua THV da thu
hat sy chd v cua cac nha khoa hoc, cac nghién cau chi ra rang THV con chira
nhiéu thanh phan hda hoc c6 hoat tinh sinh hoc khac nhu: flavonoid, saponin,
polysacarit, acid amine... Tuy nhién, ndi trdi hon ca la cac polyphenol trong
THV [102]. T d6, nham muc dich loai bo bét cac tap chat chira trong mau cao
chiét va phat huy hiéu qua tac dung cua cac polyphenol trong THV khi duoc
mang baoi cac té hop polymer AG va CS. Ham luong polyphenol tong (CT) duoc
lam giau dat gia tri 300,25 mg/g (GAE/CT) hoic 30,25 % tinh theo don vi %.
Quy trinh lam giau ham luong polyphenol téng (Hinh 2.2) di lam ting ham
lwgng CT trong THV Ién gap 6,35 lan so véi CC.
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3.1.2. Cic ddc trung hinh thdi, cdu tric cia CCva CT
3.1.2.1. Phé hong ngoai bién doi Fourier (FTIR) ciia CC

Dua vao phd FTIR cua CC (Hinh 3.2), c6 thé thay: cac dao dong hoa tri cua
cac lién két O—H va C—H trong CC lan luot xuat hién & cac song 3427 cm* va 2920
cm. Bén canh d6, con c6 cac dao dong bién dang cua nhdm —CH va —CHjs trong
CC xuét hién ¢ 1447 cmtva 1383 cm. Van phé & vi tri song 1726 cm™ va 1617
cm ! ddc trung cho cac dao dong hoa trj cua lién két C=0 va C=C. Van phd & vj tri
s6ng 1516 cm* dic trung cho dao dong hda tri cia nhém amine. Ngoai ra, van phd
dic trung cho dao dong bién dang cia nhom C-OH va dao dong hda tri caa C-O ¢6
& vi tri song 1252 cmt va 1044 cmL. Tur phd hdng ngoai cua CC, c6 thé thdy CC
chaa nhiéu thanh phan nhu hop chat phenolic, acid amine... [136]. Do d6, CC da
duoc sir dung nhu mét to hop chat trong cac nghién ciu cua luan an nay. Thém vao
d6, THV da dugc tién hanh lam giau ham lugng polyphenol tong cho cac nghién

ctru chuyén sau hon trong luan an.
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Hinh 3.2. Pho FTIR ciia CC

3.1.2.2. Phé hong ngogi bién doi Fourier (FTIR) cia CT
Phé FTIR cua CT (Hinh 3.3) ¢6 su xuit hién cua mot van phd rong Véi
cudng do manh & s6 song 3438 cm! dic trung cho dao dong hoa tri cia nhém O—H.

Cac van phd dic trung khac nhu: van phd ¢ 2978 cm™* cua dao dong hoa tri nhém
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C—H; van phd ¢ 1637 cm ciia dao dong nhém C=C hoic C=0 chua lién két hydro;
van phd & 1447 cm™ va 1383 cm cua dao dong bién dang nhém —CH va —CHea.

Ngoai ra, con c6 dao dong hoda tri khong ddi ximg va dbi xang cua nhém C-O lan

luot 1a & 1251 cm* va 1050 cm™.
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Hinh 3.3. Pho FTIR cia CT va CC

Do6i chiéu vaéi phd FTIR caa CC Hinh 3.2 va Hinh 3.3, c6 thé thay: vé
co ban, cac van pho trén pho FTIR cia CT van cé sy twong dong veé vi tri véi
cac van phé trén phd FTIR caa CC. Tuy nhién, cuong d6 cua cac van phd
trong mau CT déu manh hon. Trong d6, sy khac biét rd rang nhat thé hién ¢
hai van pho thuoc vi tri 1726 cm™ va 1516 cm* dic trung cho dao déng hda
tri cia nhém C=0 va nhém amine: trén pho FTIR cua CT khoéng con xuét hién
cia hai van pho nay. Piéu d6 c6 thé do viéc lam giau CT da loai bo cac hop
chat chra nhém chuc carbonyl, amine va acid amine trong CC hoic ham
lugng cua cadc nhém chat chta cac nhdm chic nay it nén pic dao dong dic

trung khong xuét hién trén pho.
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3.1.2.3. Anh hién vi dién tir quét phat xa trirong (FESEM) cia CC va CT

Hinh 3.4 1a anh FESEM cua mau CT va CC véi cac mac do phong dai
10.000, 20.000 va 25.000 lan. Quan sat tong thé cac mau co thé thiy cac mau déu
c6 cau trac hat véi kich thude khong dong déu, duong kinh cac hat dao dong trong
khoang 100 — 200 nm. C4c hat c6 xu hudng két dinh, két tu thanh khéi lai véi nhau
tao thanh céc khdi ciu tric tap trung va khe rong. Nguyén nhan cua su két tu c6 thé

do s hinh thanh tuong tac gitra cac lién két hydro trong cac polyphenol.

2 - [
IMS-NKL 2.0kV 4.3mm x20.0k SE(M)

Hinh 3.4. Anh FESEM cua CT (A, B) va CC (C, D)
3.1.2.4. Ph6 UV — Vis cia CT
CT 1a méot hdn hop nhiéu thanh phan trong d6 cé cac polyphenol nhu
EGCG, ECG, EG... Vi vay trong phé UV-Vis cia CT trong dung méi ethanol
xuat hién nhiéu dinh hap phu ¢ cac budc song khac nhau (Hinh 3.5). Trén phd
UV-Vis cia CT, xuat hién dinh hdp phu manh ¢ budc séng tir 240 — 300 nm.
Trong d6, c6 2 dinh hap phu cuc dai trong khoang 243 — 246 nm va 270 — 280
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nm. Trong dung mdi ethanol, buéc séng hap phu cuc dai (Amax) cua Cé&c
polyphenol lan lugt: EC 280 nm, GCG 275 nm va 279,5 nm, ECG 279 — 280 nm,
EGC 271 nm, EGCG 275 nm [94]. Trong dung méi nuéc, EGCG c6 dai hap thu
trong khoang 248 — 361 nm V&i Amax = 273,6 nm, dai pho cua ECG trong khoang
254 — 378 nm VGi Amax = 269,6 nm va cua EC la 252-328 nm véi Amax = 278,4
nm. Két qua nghién cau cua Judy Gopal [124] cho thdy cuong d6 hap thu cua
cac nhém chirc polyphenol dic trung c6 su dich chuyén nhe trong cling mot mau

khi dugc ché tao véi cac kich thude hat to hop khac nhau.
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Hinh 3.5. Pho UV — Vis ciia CT

3.2. Mang t6 hep AG/CS mang CC
3.2.1. Phé FTIR ciia mang té hep AG, CS, AG/CS

Pho FTIR cua AG véi mot s6 dao dong hda tri dic trung cho cic nhom
chirc trong mach dai phan tt AG nhu sau: van pho Xuat hién ¢ 3448 cm! dic
trung cho dao dong hoéa tri caa nhém —OH, van phé ¢ 2923 cm* dic trung cho
dao d6ng hda tri caia nhdm —CH. Dao dong hoéa tri caa nhom —C=0 xuat hién &
1626 cm! va nhdm —C—0O xuat hién ¢ 1032 cm™. Ngoai c4c van phé dic trung
cho cac nhém chic, con c6 cac van phd dao dong xuat hién ¢ 947 cmt, 891
cm! va 824 cm dic trung cho cau trdc vong saccharide trong dai phan tir AG

(Phu luc 3).
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Hinh 3.6. Phé FTIR cua AG, CS, mang té hop AG/CS
Phd FTIR cua CS cho thdy cac van phd dao dong dic trung trong CS nhu:

van phé rong, to, cuong d6 manh ¢ 3442 cm* dic trung cho dao dong cua céc
nhom —OH va nhém —NH2. Dao dong cua cdc nhom —CH & 2924 cm™ va 1383
cml; dao dong ciia nhom C—O cho thay cac van pho ¢ 1152 cmt va 1027 cm™™.
Van phé dic trung cho dao dong hda tri nhém C=0 va dao dong bién dang nhém
—OH ¢ 1644 cm™. Van pho ¢ vi tri 1418 cm™ dic trung cho dao dong bién dang
ctia nhdm —NHz. Van phé xuét hién ¢ khoang ¢ 889 cm! dic trung cho ciu tric
vong trong dai phan ta CS (Phu luc 4).

Ph6 FTIR cua mang té hop AG/CS trén Hinh 3.6 duoc trinh bay cung véi
pho FTIR cua ting vat liéu polymer thanh phan dé danh gia duoc mirc d6 tuong
tac gitra cac vat liu polymer véi nhau. Dua vao bang dic trung phd FTIR cua
AG, CS va mang td hop AG/CS (Bang 3.2), ta thiy di co su dich chuyén dang ké
vi tri ciia cac van phd dic trung cho nhom chirc —NHz va —OH trén phd cua
AG/CS. biéu nay chiing to di co su twong tac gitta AG vé6i CS thong qua tuong
tac ludng cuc ludng cuc va lién két hydro gitra nhdm —NH; va —OH trong CS voi
nhom —COOH cua AG.

Két qua phan tich phd FTIR caa mang to hop AG/CS cho thay su twong dong
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vé vi tri cac van phd so vai két qua danh gia twong tac gitta c&c nhdm chirc trong
CS va AG trong vién nang AG/CS mang inulin str dung théng qua duong uong
[137] va trong t6 hop AG/CS mang hoat chat ginsenoside Rb1l va duoc chat
lovastatin [138].

Bang 3.2. Ddc trung phé FTIR cia AG, CS va mang té hop AG/CS

Mau S6 séng (cm™)
Nhém AG CS AG/CS
V_NH2, -OH. 3453,65 3447,62 3380,52
VCH 2936,21 2883,51 2928,81
VC=0 1656,12 - 1644,11
O-NH2, c=C 1609,21 1598,29 1603,50
1031,91 - 1036,47
VC-0-C
1086,20 1082,75 1087,61

3.2.2. Phé FTIR ciia mang té hop AG/CS mang CC

Ph6 FTIR cua mang t6 hop AG/CS mang CC véi cac ti Ié AG/CS (7/0) va
ham lugng CC dugc thém vao theo ti 1€: 0 %, 5 %, 10 %, 15 %, 20 % trinh bay &
Hinh 3.7. C6 thé thay: cac van phé dic trung cua AG, CS va CC van xuét hién trong
pho FTIR ciia cac mang nay va cac pic twong tng véi nhom NHz, OH, CH, C=0
hoiac C=C. Mic du CS khéng c6 mat trong mau AC70CC10 nhung két qua phan
tich phd FTIR cia mau nay van twong tu nhu cac mau AG/CS/CC do sy cong
huong caa cac nhom chire dic trung (Bang 3.3). Su bién mat pic & 1726 cm* (dao
dong kéo dai C=0, trong phé FTIR caa CC) trong cac mang té hop c6 thé do no da
bi che phu boi dinh caa pic dao dong C-C hodc ham luwong céc chat chira nhom
C=0 trong t6 hop kha nho nén khdng xuat hién duoc tin hiéu trén phd. Su twong
d6ng vé hinh dang gitra cac pho (Hinh 3.7) da chang té ham luong CC dua vao cac

mau khong anh huang nhiéu téi twong tac cua AG va CS.
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Do truyén qua (%)
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Hinh 3.7. Phé FTIR cia mang té hop AG/CS mang CC
Bang 3.3. Pdc tring phé FTIR cadc mau mang té hop AG/CS mang CC

S6 song (cm't

Mau

Nhém AC73CC5 |AC70CC10|AC73CC10|ACT73CCl15|ACT3CC20
VNH2, OH 3382,00 3392,37 3375,89 3376,72 3376,52
VCH 2930,80 2926,49 2928,04 2928,11 2927,14
ve=c 1602,74 1606,96 1605,64 1605,10 1605,05
ONH2 1411,29 1414,25 1412,22 1411,28 1411,32
Voo 1086,48- 1087,61- 1090,45- 1079,08- 1081,93-
1037,47 1036,12 1036,67 1036,81 1036,47

Nguyén nhan cua sy dich chuyén cac pic dic trung trong phd FTIR ciia CC

cling nhu cia AG, CS trong mang té hop 13 do cic twong tac tinh dién gita nhdm

amine (-NHz) trong CS vdéi nhom carboxyl (-COOH) trong AG. Tuong tu, CacC

polyphenol trong CC da tuong tac vdi AG, CS thong qua cac tuong tac ludng cuc —

ludng cuc, lién két hydro giita cac nhém chire dic trung (amine, acid, alcohol ...). Cac

mé hinh gia thiét su hinh thanh lién két giira cac lién két duoc trinh bay trong Bang 3.4

va cac Hinh 3.8a, 3.8b, 3.8c. Thong qua céc lién két hydro giira cAc nhoém chic cua

AG, CS va polyphenol trong tra gitp ting cuong kha ning truong nd ciia mang t6 hop
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trong céc dung dich pH khac nhau, anh huéng téi mac do phan ly caa céac ion, diéu nay
thuan loi cho viéc diéu chinh su phét trién va st dung cia mang to hop trong céc tng
dung nhu thudc tring dich, kiém soét thoi gian giai phong thube. ..

Bang 3.4. Gia thiét vé lién két hydro duroc hinh thanh giiza cac nhdm chic cia AG,

CS va cac polyphenol trong cao THV

Chat Lién két hydro

CSVaCS | CS_N-H...O(H)-CS; CS-O-H...N(H)-CS

AGvaAG | AG-O-H...0=C-AG; AG-O-H...O(H)-AG

AGVaCS |AGC=0...H-OCS; AGC=0...H-N-CS
AG-O-H...O(H)-CS; AG-O-H...N(H)-CS
CS-O-H...O(H)-AG; CS-N-H...O(H)-AG

PPVaPP | PP-C=0...H-O-PP; CT-O-H ...O(H)-PP

AGVaPP | PP-O-H...0=C_AG; PP_C=0...H-O-AG
AG-O-H...O(H)-PP; PP-O-H...O(H)-AG

CSvaPP | PP-C=0...H-O-CS; PP-C=0...H-N-CS
PP-O-H...O(H)-CS; PP —O-H...N(H)-CS
CS-O-H...O(H)-PP; CS-N-H...O(H)-PP

H

7
CH,
o
o) OH 0 cs
n
NH3+
o
c=0
o
o
o OH OH AG
n

a) M0 hinh gia thiét tuong tac ludng cuc gitra AG, CS
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b) M6 hinh gia thiét lién két hydro giita AG, CS va EGCG trong cao THV [109]

A H---

o /

c) M6 hinh gia thiét lién két hydro gitta AG, CS va EGCG trong cao THV [109]
Hinh 3.8. Cac méd hinh gid thiét lién két giiza cac thanh phan AG, CS
va EGCG dai di¢n cho polyphenol trong cao THV [109]



73

3.2.2. Pdc trung nhigt ciia mang té hep AG/CS mang CC

Dic trung nhiét cia 5 mau mang t6 hop AC73CC véi ham lwgng CC khac
nhau (Bang 2.1) va mang khong chtra CS (AC70CC10) duoc danh gia bang phuong
phap nhiét lvgng quét vi sai (DSC) (Hinh 3.9). Dya vao bang liét ké cac gia tri Tyc,
Ton va AHm thu duoc tir gian ¢6 DSC (Bang 3.5). Trong tat ca cac mau phan tich
déu c6 sy xuat hién cua hai pic bao gébm pic thu nhiét dic trung cho Tac M trong
khoang 124,4 — 135,0 °C véi AHm = 424 — 498 (J/g) va pic toa nhiét dic trung cho
Tpn Nam trong khoang 246,1 — 250,7 °C.

Céc gia tri Tnec VA Tph cia mang AC70CC déu thap hon so véi 5 mang té hop
ACT73CT. Tir d6, co thé thay: su xuat hién cia CS gilp ting cudng d6 6n dinh nhiét cua
mang t6 hop do hinh thanh cac twong tac tinh dién, lién két hydro véi AG va cac
polyphenol 1am tang d6 bén lién két gitra cac thanh phan cia to hop. DI voi cac mang to
hop ¢6 CS (AC73CC), su khac nhau vé& ham lwong caa CC di anh hudng dén dic trung
nhiét cia mang. Trong do, Tnc cia mang AC73CC10 va AC73CC15 cao hon so vi Tic
cia mang cac mang AC73CCO0, AC73CC5 va AC73CC20 (Bang 3.5). Tir d6, c6 thé
nhan dinh rang cau tric cua cac mang AC73CC10 va AC73CC15 véi ham luong CC tir
10 — 15 % chat ché va 6n dinh hon so véi cac mang con lai. Khi ham luong CC dwa vao
mang t6 hop 1én dén 20%, gid tri Tpn cia mang to hop lai giam di.

50
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Hinh 3.9. Gidn dé DSC cua cac mang té hop mang CC
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Bang 3.5. Cac gia tri DSC cua cac mang té hop mang CC

Mau Tne (°C) Tph (°C) AHm (3/9)
AC73CCO 131,4 247,6 460
AC73CC5 132,8 249 498
AC70CC10 124,4 246,1 461
AC73CC10 134,8 249,9 456
AC73CC15 135,0 250,7 424
AC73CC20 133,7 248,8 475

Mat khac, enthalpy nong chay (AHm) cta 2 mang AC73CC10 va AC73CC15
nho hon so vai cac mang con lai, dac biét Ia nho hon so vai mang AC73CC5. Tuong
g véi do tinh thé trong cac mau nay thap hon cua cac mau khac, dan dén viéc hoa
tan cac mau nay dé dang hon trong cac dung dich dém pH, gitp CC giai phdng tir cac
mau t6 hop AC73CC trong cac mdi truong thir nghiém thuan loi hon (Bang 3.5).
3.2.3. Anh FESEM mang té hgp AG/CS mang CC

So sanh anh FESEM cuia cdc mau mang dugc phéng to & cac do phong dai
100.000 va 150.000 lan, c6 thé thay: cac hat to hop cd kich thudc twong ddi nho véi
su phan tan kha dong déu. T6 hop AG/CS khdng c6 CC (AC73CCO0) c6 bé mit khé
d6ng nhat véi kich thudc hat khoang 20 nm, thé hién duoc su twong tac tot gitra AG
va CS (Hinh 3.10A). Té hop mang AC70CC10 khong c6 CS da 1am giam kha ning
tuong tac gitta thanh phan CC va AG, do d6 mang c6 sy phan tan khong dong déu
va c¢6 do x6p cao hon (Hinh 3.10C). CAu tric nay cia mang AC70CC10 c6 thé anh
huong dén dic tinh nhiét va su giai phong thudc tir mang AG/CC.
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Hinh 3.10. 4nh FESEM cua cac mau mang: A: AC73CCO, B: AC73CC5, (C):
AC70CC10, D: AC73CC10, E: AC73CC15, F: AC73CC20.

Déi v&i 4 mau mang AC73CC déu cd ti 18 khdi luong cb dinh caa AG va CS
(AG : CS = 7 : 3) voi ham lugng khac nhau cia CC, cau trac dong déu hon va
khong xuat hién cac 15 xop (Hinh 3.10B, D, E va F). Pha phan tan c6 kich thudc
trong khoang 20 - 100 nm. Trong d6, mang AC73CC10 c¢6 sy dong déu vé kich

thudc hat va 6n dinh vé ciu trdc nhat.
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3.2.4. Higu sudt mang CC ciia cac mang té hop AG/CS

Hiéu suit mang CC cua cac mang té hop AG/CS phuy thudc vao céc yéu td
nhu ti 16 AG va CS, ham luong CC va phuong phap ché tao té hop... Hiéu suat
mang CC cang cao chung té phuong phéap ché tao ciing nhu ti 1& phdi tron gitra cac
thanh phan 1a phd hop. Diéu nay s& gilp tiét kiém dugc chi phi ciing nhu nang cao
hiéu qua st dung cua thudc. Hiéu suat mang CC cua cac mang té hop AG/CS duoc
trinh bay trong Bang 3.6.

Bang 3.6. Hiéu sudat mang CC cua cac mang té hop AG/CS

Khoi lwong ban | Khéi lugng duoc _ ,
. . Hiéu suat mang

Mau dau cua CC mang cua CC
. . CC (%)

(% khoi luong) (% khoi luong)
AC73CC5 5 3,54 70,72
AC70CC10 10 6,43 64,32
AC73CC10 10 7,75 77,51
AC73CC15 15 12,37 82,44
AC73CC20 20 17,75 76,73

So véi cac mau mang té hop chita CS (AC73CC), mau AC70CC10 khong
chara CS ¢ ti 1é phan traim mang CC 14 thap nhét 64,32 %. Cho thay, su c6 mat cia
CS d3 lam ting hiéu suat mang CC do su cai thién kha ning twong tic giita Cac
thanh phan AG-CS va AG-CS-CC

Déi véi cac mau mang té hop AG/CS chira CC, hiéu suat mang CC cua cac
mau AC73CC5, AC73CC10, AC73CC15 va AC73CC20 nam trong khoang 70,72 -
82,44 %. Khi ham luong CC trong mang t6 hop 1a 5 %, hiéu suat mang CC la 70,72
%, khi ham luong CC ting 1én trong khoang 10 — 15 %, hiéu suit mang CC ting lén
d6i da 1 82,44 %. Tuy nhién, khi ham luong CC ting 1én dén 20 % hiéu suat mang
cao bai t6 hop AC73 lai giam. Diéu nay c6 thé do twong tdc CC — CC chiém wu thé
hon twong tac CC — t6 hop AG/CS nén hiéu suat mang CC caa mang to hop giam.
Nhin chung, hiéu suat mang CC bai mang té hop AG/CS thich hop nhit khi ham
lugng CC trong mang to hop 1a 15 %.
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3.2.5. Nghién crtu gidgi phong CC tir mang té hep AG/CS mang CC trong cac dung
dich pH khac nhau

Ham lwong CC giai phong duoc khao sat dbi véi 4 mau mang té hop
AC73 v6i ham luong CC khac nhau trong cac dung dich pH (2; 4,5; 6,8; 7,4)
trong 30 gio thir nghiém dugc théng ké chi tiét trong cac Bang 3.7a — 3.7d.
Nghién ctru nay khong tién hanh véi mau mang té6 hgp khong chira CS. Cac
yéu t6 anh huong dén ham lugng CC giai phong nhu thoi gian, pH dung dich
va ham luong CC dua vao mang té hop di duoc danh gia. Tiur d6, tién hanh

xay dung cdc mo hinh dong hoc giai phdng CC tir cAc mang té hop.

Bang 3.7 a. Ham lwong CC gidi phong (%) tir cdc mang té hop AC73

trong dung dich pH 2

Mau
AC73CC5 AC73CC10 ACP3CC15 AC73CC20
Thoi gian
(9i0)

0 0 0 0 0
1 8,60 + 0,07 11,20 + 0,14 15,98 + 0,31 23,70 £ 0,11
2 15,70 £ 0,12 14,42 + 0,13 17,23 + 0,08 29,58 + 0,23
3 19,07 £ 0,22 18,65 + 0,12 21,75 £ 0,09 33,35+ 0,12
4 23,92 £ 0,11 23,69 £ 0,18 24,27 £ 0,12 36,94 + 0,16
5 25,48 £ 0,24 32,21 £ 0,22 26,35 + 0,23 41,05 £+ 0,03
6 34,12+ 0,03 39,00 £ 0,02 29,00 + 0,08 48,41 + 0,13
7 49,17 + 0,01 47,94 + 0,21 37,70 £ 0,16 51,79 £ 0,22
8 55,17 £ 0,13 | 58,92 £ 0,33 | 46,33 £ 0,22 56,14 + 0,15
9 58,88 + 0,17 63,22 £ 0,12 51,52 £ 0,15 62,32 + 0,04
10 61,96 + 0,22 63,98 + 0,43 56,74 + 0,43 66,08 + 0,13
14 61,99 £ 0,12 | 65,07 £ 0,03 | 58,05 + 0,08 73,71 £ 0,12
18 62,04 £ 0,02 65,56 + 0,22 59,05 + 0,03 75,17 £ 0,17
22 63,27 £ 0,15 68,67 £ 0,24 59,86 + 0,45 76,93 £ 0,34
26 63,49 + 0,28 74,13 £ 0,02 60,48 + 0,32 78,17 £ 0,32
30 63,82 + 0,19 74,98 + 0,03 61,23 + 0,17 80,54 + 0,43
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Bang 3.7b. Ham lwong CC gidi phéng (%) tir cac mang té hop AC73

trong dung dich pH 4,5

Mau
Tholgian ACT73CC5 AC73CC10 ACP3CC15 AC73CC20
(9i%)

0 0 0 0 0
1 14,44 + 0,12 42,18 £ 0,12 54,34 £ 0,17 55,30 £ 0,11
2 30,45 £ 0,11 53,26 + 0,14 67,82 + 0,08 58,16 + 0,02
3 40,51 £ 0,34 60,60 + 0,44 77,47 + 0,09 65,71 £ 0,19
4 51,35 £+ 0,11 69,62 + 0,21 66,43 + 0,25 70,72 £ 0,01
5 73,60 £ 0,24 77,06 £ 0,04 76,95 + 0,18 74,05 £ 0,12
6 84,30 £ 0,33 80,31 £ 0,12 85,02 £ 0,11 76,60 £ 0,37
7 88,42 + 0,12 89,37 £ 0,22 85,26 £+ 0,14 81,61 + 0,45
8 90,43 £ 0,15 91,73 £ 0,39 88,90 £ 0,21 85,33 £ 0,11
9 96,80 + 0,18 92,21 + 0,17 91,13 £ 0,33 91,84 + 0,14
10 96,13 + 0,32 92,80 £ 0,11 93,76 £ 0,14 94,88 + 0,17
14 96,66 + 0,12 93,67 + 0,23 96,44 + 0,32 95,04 + 0,05
18 97,19 + 0,05 93,24 + 0,09 96,61 +£ 0,21 95,69 + 0,23
22 97,67 £ 0,29 93,93 + 0,18 96,72 £ 0,23 96,11 + 0,04
26 97,93 £ 0,12 94,09 + 0,13 96,91 £ 0,19 96,88 + 0,34
30 99,25 + 0,24 96,05 + 0,09 96,95 £ 0,31 97,72 £ 0,12

Bang 3.7¢. Ham lirong CC gidi phong (%) tir cac mang té hop AC73

trong dung dich pH 6,8

Mau
Th ian AC73CC5 AC73CC10 ACP3CC15 AC73CC20
(9io)

0 0 0 0 0

1 23,24 + 0,11 | 59,65+0,34 | 46,73 +0,12 | 43,43 +0,32
2 30,52+ 0,21 | 61,59+0,22| 68,59+0,22| 56,39 +0,19
3 40,01 + 0,11 | 65,13 +0,19| 73,32+0,34 | 65,20+ 0,03
4 43,57+ 0,23 | 68,81 +0,22| 83,88+0,19| 71,80%0,12
5 49,12 + 0,07 | 70,58 +0,32| 86,51+0,38| 78,30+ 0,14
6 52,23+ 0,13 | 79,70+ 0,11 | 93,03+0,26 | 87,30 £ 0,35
7 67,76 £ 0,12 | 87,19 +0,17 | 94,42+ 0,12 | 89,67 £0,12
8 74,03 +0,13 | 94,92 +0,16 | 94,92 +0,18 | 89,85+ 0,26
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Mau
Thotgian AC73CC5 AC73CC10 ACP3CC15 AC73CC20
(9io)
9 82,38 +0,32 | 97,17+0,18 | 97,59+0,17 | 92,73 +£0,17
10 94,53 £+ 0,44 | 98,49+0,32| 97,98 +0,21 | 96,27 +£0,12
14 96,40 + 0,17 | 98,50+ 0,11 | 98,06 £ 0,16 | 97,72 £ 0,18
18 96,86 + 0,41 | 98,01 +0,19| 98,75+0,17 | 97,92 £ 0,13
22 97,34 + 0,15 | 98,48+ 0,45 | 98,86 +£0,11 | 98,13 +0,19
26 97,57 £ 0,24 | 98,82 +0,22 | 98,84+0,06 | 98,49 £ 0,33
30 99,59 +0,12 | 98,91 +£0,03| 99,14+0,16 | 99,04 £0,19

Bang 3.7d. Ham lwong CC gidi phdng (%) tir cac mang té hop AC73

trong dung dich pH 7,4

Mau
Thaigian AC73CC5 AC73CC10 ACP3CC15 AC73CC20
(9io)

0 0 0 0 0

1 24,65 + 0,03 30,65+ 0,17 | 53,33 0,21 58,76 + 0,34
2 34,39 £ 0,22 37,16 £ 0,12 | 57,96 = 0,10 61,93 +

3 43,93 £ 0,12 43,84 + 0,45 65,17 + 0,13 67,12 + 0,18
4 51,86 + 0,33 51,67 £ 0,23 71,79 £ 0,12 74,12 + 0,17
5 60,22 + 0,27 63,65 + 0,18 76,32 £ 0,22 77,08 £ 0,17
6 68,85+ 0,08 | 70,59+0,19 | 80,73+0,29 | 80,93 +0,18
7 77,39 £ 0,14 77,81 £ 0,26 83,44 + 0,36 83,28 £ 0,19
8 86,63 + 0,19 85,35 + 0,09 86,66 + 0,08 85,48 + 0,23
9 94,30 + 0,22 | 94,55+0,34 | 90,79+0,12 | 89,89 +0,19
10 96,92 + 0,07 97,22 + 0,18 96,86 + 0,23 94,67 £ 0,22
14 97,67 £ 0,18 98,23 £ 0,14 97,73 £ 0,12 97,24 £ 0,19
18 98,10 + 0,11 98,46 + 0,12 98,05 + 0,12 98,95 + 0,11
22 98,21 + 0,17 | 98,75+ 0,17 | 98,67 0,23 | 99,23 £ 0,32
26 98,54 + 0,19 99,02 + 0,19 99,38 + 0,17 99,49 + 0,34
30 98,71+ 0,27 | 99,04 +0,15 | 98,88 +0,27 | 99,57 £ 0,18
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3.2.5.1. Anh huong cua pH dung dich dén ham lwong CC gidi phong

Quan sat cac Hinh 3.11a, Hinh 3.11b md ta ham lugong CC giai phéng ti
mang t6 hop AC73CC10 va AC73CC20 trong céc dung dich pH khéc nhau, c6 thé
nhan thay:

Thir nhat, d6i véi mau mang AC73CC10 thir nghiém trong dung dich pH 2,
ham luong CC duoc giai phong thap nhat. Sau 30 gidr khao sat, ham luong CC giai
phong mai chi dat 74,98 %. Trong khi d6, ham lugng CC giai phdng trong cac dung
dich pH con lai cao hon nhiéu vai gia tri nam trong khoang 96,05 — 99,04 %. Twong tu,
d6i voi mau mang AC73CC20, ham luong CC dugc giai phong thap nhat trong dung
dich pH 2 (80,54 %) so vai cac dung dich pH con lai (97,72 — 99,57 %). Su khac biét
vé ham lugng CC dugc giai phong ¢ mdi trudng pH 2 so vai cac pH 4,5; 6,8 va 7,4 ¢o
thé do: proton H* trong dung dich acid phan &ng véi nhém amine (-NH) trong CS,
hinh thanh cac ion NHs* trén bé mit cac phan tir din dén qua trinh giai phong CC bj
ngan can. Tuong ty, twong tac tinh dién gitra cAc nhdm chirc amine trong CS vai céc
nhém carbonyl trong AG trong méi trudng trung tinh (pH 6,8 va 7.4) ciing t6t hon so
V6i méi truong acid (pH 2), dan t6i CC dugc giai phong nhiéu hon. Ngoai ra, trong
moi truong acid, CS dé dang hoa tan con AG lai kho tan hon ma bi truong nd, thay
phan trong nude. Didu ndy 1am anh huong dén quéa trinh giai phong CC ra khoi mang
t6 hop. Két qua nay tuong dong véi cac két qua nghién ctu dong hoc giai phong
polyphenol tra trong vi hat té hop AG/CS ciia Anna Wang va cong su trong moi trudng
pH 1,2 — 7,4 [138] va dong hoc giai phong lovastatin, ginsenoside Rb1 trong t6 hop
AG/AG trong moi treong pH 1,2 va pH 7,4 caa Thach Thi Loc [67].
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Hinh 3.11a. Ham lwong CC gidi phong tir mang té hop AC73CC10 trong céc dung
dich pH khac nhau
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Hinh 3.11b. Ham lwong CC giai phong tir mang té hop AC73CC20 trong cac dung
dich pH khac nhau

Thi hai, ham luong va téc do giai phong CC tir cac mang to hop AC73CC10
va AC73CC20 trong 3 moéi truong pH 4,5; 6,8 va 7,4 ¢ sy twong dong vai nhau.
Trong d6, d6i voi mau mang AC73CC20, sau 1 gid khao sat, ham luong CC giai
phong 16n nhat & dung dich pH 4,5 va pH 7,4, cao hon 2,33 — 2,48 lan so véi dung
dich pH 6,8. Tuy nhién, sau 10 gid khao sat, toc do giai phong tré nén twong dong
v6i ham lwong CC di giai phong tir mang AC73CC20 nam trong khoang 94,67 —
97,72 %. Ddi véi mau mang AC73CC10, sau 1 gio khao sat, ham luong CC giai
phong 16n nhét tir mang AC73CC10 ¢ dung dich pH 6,8, cao hon 1,41 lan so véi &
dung dich pH 4,5 va cao hon 1,95 1an so véi ¢ dung dich pH 7,4. Tuy nhién, sau 10
gio khao sat, toc do giai phong CC tir mang AC73CC10 tré nén twong dong voi
ham lugng CC da giai phong nam trong khoang 97,22 — 98,49 % dbi véi 2 dung
dich pH 6,8 va pH 7,4.

Tir cac két qua trén, c6 thé rut ra nhan dinh: Qua trinh giai phong CC khoi
mang té hop AC73CC phu thudc nhiéu vao pH cua dung dich. Ham luong CC duoc
giai phong trong méi truong kiém nhe tét hon so vai méi truong acid, cu thé pH 7,4
~pH 6,8 > pH 4,5 > pH 2.
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3.2.5.2. Anh huong cua thoi gian dén gigi phéng CC
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Hinh 3.12a. Ham lwong CC gidi phong tir mang té hop AC73CC
trong dung dich pH 2
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Hinh 3.12b. Ham lwong CC gidi phong tir mang té hop AC73CC
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Hinh 3.12c. Ham lwong CC gidi phong tir mang té hop AC73CC

trong dung dich pH 6,8
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Quan sat cac Hinh 3.12a — 3.12d mé ta ham lugng CC giai phong tir mang t6
hop AC73CC trong dung dich véi gia tri pH khac nhau, c6 thé thay: ham luong CC
giai phong tang theo thoi gian thir nghiém. Trong d6, ham lugng CC giai phong duoc
nhiéu nhat trong khoang 3 gio dau tién, do ham lugng CC bam trén bé mit va gan bé
mat mang lén nén dé dang giai phong; sau d6 lugng CC giai phong giam dan va on
dinh trong 7 gio tiép theo véi tong ham luong duoc giai phéng nam trong khoang
56,74 — 66,08 % (pH 2) va 92,80 — 98,49 % (pH 4,5; 6,8 va 7,4). Sau 10 gio, ham
lwong CC giai phong bét dau c6 kiém soat tir bén trong mang t6 hop. Két thuc 30 gid
khao sat, CC dugc giai phong gan nhu hoan toan véi ham luong 96,05 — 99,59 % ddi
V6i cac mang té hop duoc tién hanh khao sat & cac dung dich pH 4,5; 6,8 va 7,4.
Riéng véi cac mang to hop duoc khao sat o dung dich pH 2, lwong CC dugc giai
phong chi tir 61,23 % dén 80,54 %.
3.2.5.3. Anh hwong ciia ham lwong CC trong mang té hop dén gigi phong CC

Ham luong CC d3 dugc dua vao cac mang to hop 1a 5 %, 10 %, 15 % va 20
% so véi tong khoi lugng ciia mang AG/CS. Anh huéng cia ham lugng CC trong to
hop mang dén su giai phong CC duoc trinh bay trong céc Bang 3.7a — 3.7d va cac
Hinh 3.12a — 3.12d.

O céc dung dich pH 2; 4,5 va 7,4, trong 1 gio dau khao sat, ham luong CC giai
phéng tir cac mang td hop ting khi ting ham lwong CC dua vao. Vi du: ¢ dung dich pH
2, ham lugng CC dugc giai phdng tir cac mau AC73CC5, AC73CC10, AC73CC15 va
AC73CC20 lan luot 12 8,60 %, 11,20 %, 15,98 % va 23,70 %. C6 thé giai thich su gia
tang ham lwong CC giai phong tir mang to hop nhu sau: khi ting ham luong CC dua
vao, lugng CC tap trung trén bé mat mang ting nén ham lwong CC khuéch tan va giai
phdng trong giai doan dau tang nhanh. Bén canh d6, khi ting ham luong CC trong
mang, lién két hydro gitra CC véi nhau chiém uu thé hon lién két hydro gitta CC —
AGI/CS, 1am cho CC d& két tu lai v6i nhau, dan dén ciu tric mang kém chit ché hon.
Do d6, CC giai phdng tir ca&c mang to hop ¢6 ham luong CC 16n s& dé dang hon ¢ giai
doan dau. Diéu nay cho thiy kha ning mang CC ctia mang té hop phu thudc vao ban
chat cuia cac polymer, méi trudng pH, phuong phap tong hop... Cac két qua nghién cau

nay ciing tuong dong véi cac hé té hop AG/CS mang cac polyphenol thién nhién cua
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Rusandica Stoica va cong su (khao sat anh huong ctia nong do polyphenol va pH dén
kich thuéc hat, dién thé zeta va toc do giai phong) [85].
3.2.6. Péng hoec gidi phong CC tir mang té hep AG/CS mang CC

Céac mé hinh dong hoc giai phong CC tir mang té hop duoc lya chon tir cac
phuong trinh toan hoc [130]. Co ché dong hoc giai phong CC phu thudc vao cac yéu tb
pH dung dich, ham luwgng CC mang bai t6 hop ciing nhu ban chat cia CC va polymer
AG, CS duoc danh gia bang cac tham sb ctia phuong trinh hoi quy nhu hé s6 hdi quy
(R?) va hing s (k) theo cac mé hinh dong hoc bac 0 (ZO), bac mét (FO), Higuchi
(HG), Hixson - Crowell (HCW) va Korsmeyer - Peppas (KMP). Qua trinh giai phong
CC tur cac mang AC73CC5, AC73CC10, AC73CC15 va AC73CC20 trong cac dung
dich pH 2, pH 4,5, pH 6,8 va pH 7,4 duoc danh gia theo hai giai doan (cac Hinh 3.13,
3.14): giai doan nhanh va giai doan c6 kiém soat nhu da dé cap & muc 3.2.5.
3.2.6.1. Bong hoc qua trinh gidi phong nhanh

Mo hinh dong hoc bac 0 Mo hinh dong hoc bac 1
(qua trinh gidi phong nhanh) = (qua trinh giai phong nhanh)
2 ]
°?=n 120 - S’ 2.5
2 100 7 @) ’\o\ 2 -
= 60 - =2 ~
&b = -
9 40 - y = 7.8400x + 22.124 ES 1 y o.gfisg ;617'4725
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M©é hinh Korsmeyer-Peppas
(qua trinh gidi phéng nhanh)
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Hinh 3.13. D6 th; phan anh giai phong nhanh CC tir mang té hop AC73CC10 theo
cac moé hinh dong hoc khac nhau trong dung dich pH 7,4

Cac tham s6 bao gom hé s6 hoi quy (R?), hang s6 (k) va hang s khuéch tan
(n) cua cac phuong trinh hdi quy phan anh giai doan giai phéng nhanh CC tir cac
mang t6 hop AC73CC trong 10 gio dau ¢ cac dung dich pH khac nhau duoc trinh
bay ¢ Bang 3.8 — 3.11.

Trong d6, d6 thi phan anh giai doan giai phéng nhanh CC tir mang t6 hop
AC73CC10 (ham luong CC chiém 10 % tinh theo tong khéi lwong AG/CS) trong
moi truong pH 7,4 theo cac mé hinh dong hoc khac nhau dugc trinh bay trén Hinh
3.13. Cian cr vao hé sb hoi quy, co ché giai phong va moé hinh dong hoc phi hop
cho giai phéng nhanh CC tir mang té6 hop AC73CC (md hinh nao ¢6 hé sb hoi
quy 1én nhat (gan vai 1) 1a thich hop nhat). Vi vay, mé hinh dong hoc bac 0
(Z0) phu hop véi dong hoc giai phong thude trong giai doan nhanh tng véi dung
dich pH 2: 6,8 va 7,4 ctia cac mau té hop véi gid tri R? lan luot 0,969; 0,980 va
0,995. Nghia 13, qua trinh giai phdng CC ra khoi hé AG/CS Ia bat bién, khdng phu
thudc vao nong do cua CC trong hé.

Véi dung dich pH 4,5, CC giai phong tir mang té hop AC73CC10 theo md
hinh d6ng hoc Higuchi co hé sé hdi quy R? 16n nhat (R? > 0,893). Biéu nay cho
thay su khuéch tan cua CC ¢ giai doan giai phong nhanh phu thudc vao sy
khuéch tan cua CC ra khoi hé AG/CS.

Mo hinh dong hoc bac 0 (ZO) phu hop véi dong hoc giai phéng thudce
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trong giai doan giai phong nhanh ung voi dung dich pH 2 cua cac mau mang
to hop déu c6 gia tri R2 > 0,950. Trong dung dich pH 2 (mdi truong acid manh
HCI), AG khéng tan, dan téi giai phong CC ra khoi mang td6 hop AG/CS bi
can tré bai rdo can twong tac tinh dién gitta AG voi CS. V6i cac miu mang to
hop dugc khao sat giai phong CC trong cac moi truong pH 4,5, 6,8, 7,4, tuong
tac tinh dién gitra AG va CS giam, kha nang truong né va hoa tan cua AG, CS
tot hon so véi dung dich pH 2, do d6, kha niang hoa tan va giai phéng CC dién
ra nhanh hon [138].

Cac tham s6 cua phuong trinh hdi quy nhu hé sé hoi quy (R?) va hang sb
tbc @6 phan tng (k) theo cac md hinh déng hoc bac 0 (ZO), bac méot (FO),
Higuchi (HG), Hixson — Crowell (HCW) va Korsmeyer — Peppas (KMP) phan
anh cac qua trinh giai phong CC tr cac mang AC73CC5, AC73CC10,
AC73CC15, va AC73CC20 trong cac dung dich pH 2, pH 4,5, pH 6,8 va pH 7,4
duoc théng ké trong cac Bang 3.8 — 3.11.
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Bang 3.8. CAc tham sé cuia cdc phwong trinh hoi quy phdan anh gidgi phéng nhanh CC tir cac mang té hop AC73CC5, AC73CC10,
AC73CC15 va AC73CC20 trong 10 gio dau ¢ dung dich pH 2

Z0 FO HG HCW KMP
R? k R? k R? k R? k R? k n
AC73CC5 0,978 6,652 0,968 0,039 0,938 27,83 0,973 -0,005 0,968 0,102 | 0,090
AC73CC10 0,969 6,433 0,952 0,041 0,928 26,91 0,963 -0,004 0,952 0,089 | 0,094
ACT73CC15 0,950 4,686 0,986 0,028 0,876 19,24 0,969 -0,004 0.986 0,133 | 0,064
AC73CC20 0,996 4,706 0,981 0,201 0,97 19,85 0,985 -0,003 0,981 0,233 | 0,048

Bang 3.9. Cac tham s¢ ciia cdc phwong trinh hoi quy phdn anh gidi phong nhanh CC tir cac mang té hop AC7CC5, AC73CC10,
AC73CC15 va AC73CC20 trong 10 gi¢ dau ¢ dung dich pH 4,5

Z0 FO HG HCW KMP
R? k R? k R? k R? k R? k n
AC73CC5 0.930 5,736 0,882 0,016 0,978 25,13 0,801 -0,002 0,882 0,459 | 0,036
AC73CC10 0,920 9,524 0,801 0,043 0,964 41,66 0,807 -0,004 0,810 0,210 | 0,082
ACT73CC15 0,864 3,876 0,824 0,010 0,893 16,84 0,549 -0,001 0,824 0,585 | 0,002
AC73CC20 0,734 6,723 0,981 0,011 0,978 18,66 0,961 -0,001 0,981 0,534 | 0,026
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Bang 3.10. Cac tham sé Ciia cdc phwong trinh héi quy phan &nh gidgi phong nhanh CC tir cdc mang té hop AC73CC5, AC73CC10,
AC73CC15 va AC73CC20 trong 10 gio dau ¢ dung dich pH 6,8

Z0 FO HG HCW KMP
R?2 k R? k R? k R?2 k R? k n
AC73CC5 0,964 4,920 0,972 0,012 0,916 20,49 0,912 -0,001 0,915 0,551 | 0,018
AC73CC10 0,980 7,587 0,975 0,027 0,936 31,65 0,980 -0,003 0,970 0,230 | 0,063
AC73CC15 0,817 4,911 0,738 0,029 0,912 22,17 0,516 -0,002 0,734 0,571 | 0,029
AC73CC20 0,917 5,550 0,859 0,015 0,975 24,45 0,759 -0,002 0,860 0,486 | 0,034

Bang 3.11. CAc tham sé Ciia cdc phwong trinh héi quy phdn anh gigi phong nhanh CC tir cac mang té hop AC73CC5, AC73CC10,
AC73CC15 va AC73CC20 trong 10 gio ddu ¢ dung dich pH 7,4

Z0 FO HG HCW KMP
R? k R? k R? k R? k R?2 k n
AC73CC5 0,994 7,841 0,967 0,025 0,977 33,21 0,970 -0,003 0,967 0,297 | 0,057
AC73CC10 0,995 8,294 0,943 0,028 0,987 35,31 0,954 -0,003 0,929 0,263 | 0,064
ACT73CC15 0,984 4,657 0,960 0,012 0,992 19,98 0,922 -0,002 0,961 0,530 | 0,028
AC73CC20 0,984 3,891 0,968 0,010 0,986 16,65 0,908 -0,001 0,968 0,576 | 0,022
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Két qua trong cac Bang 3.8 — 3.11 cho thay thiy dong hoc giai phéng CC tuan theo md
hinh Higuchi & phti hop nhat, phan trdim CC giai phdng ti 1 véi can bac 2 thoi gian va phu
thudc vao qua trinh khuéch tan CC ra khoi mang to hop AG/CS.

3.2.6.2. Béng hoc qué trinh gidi phong co kiém soat

M0 hinh d§ng hoc bic 0 Mo hinh dong hoc bac 1
(qua trinh gidi phéng chim) (Qua trinh gidi phéng chim)
5292y 2 00547x+ 97.496 g 1995
0 =U. . ) =0.0003x + 1.9862
E 99 - R2 = 0.9509 \ ¢ < 1.994 - y R2=0.97
2088 - gﬂ 1.993 -
R
'5» 98.6 - S 1992 -
‘;’D 98.4 - £ 1.991 -
§. 98.2 - Eb 1.99 - Fe
= 98 ‘ ‘ ‘ ‘ 1.989 : : : : ‘
= 0 10 20 30 40 10 15 20 25 30 35
Thoi gian (gio) Thoi gian (gio)
M©6 hinh Higuchi M&é hinh Hixon-Crowell
(qua trinh giai phong cham) (Qua trinh giai phéng cham)
X
e 99.2 - 0.01 -
£ 99 - =05084x+96.335 @ Q |
= y = 0.008
= 988 - R2=0.9648 &
g 98'6 S 0.006
o 986 - ~ y = 0.0002x + 0.0037
T 984 g 0:004 1 R? = 0.9997
g 98.2 <§ 0.002 -
rs 98 T T l 0 T T T T 1
= 0 2 4 6 10 15 20 25 30 35
Thoi gian (gid) Thoi gian (gio)
M6 hinh Korsmeyer-Peppas
% (qua trinh gidi phéng chim)
<
\%’J 0 T T T 1
2 ) 10 20 30 40
— -0.002 -
g y =0.0002x - 0.011
O -0. J R2=0.9508
S 0.004 oo
on
£.-0.006
=
£-0.008 -
=
-0.01 - .
Thoi gian (log)

Hinh 3.14. P6 thi phan anh gidi phdng chdm co kiém soat CC tir mang té hop
AC73CCI0 theo cac mé hinh dong hoc khac nhau trong dung dich pH 7,4
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Bang 3.12. Cac tham s¢ Ciia cdc phwong trinh dong hoc gidgi phong cé kiém soat CC tir cAc mang té hop

AC73CC trong dung dich pH 2

Z0 FO HG HCW KMP
R2 k R2 k R2 k R2 k R2 k n
AC73CC5 0,925 0,710 0,927 0,0190 0,910 6,500 0,676 -0.0002 0,927 0,556 0,004
AC73CC10 0,880 0,108 0,900 0,0004 0,904 1,184 0,783 -0,0005 0,900 0,602 0,001
AC73CC15 0,981 0,190 0,980 0,0006 0,990 1,757 0,980 0,0001 0,980 0,557 0,001
AC73CC20 0,990 0,416 0,992 0,.0010 0,980 3,824 0,493 -0,0005 0,992 0,682 0,002
Bang 3.13. CAc tham sé ciia cdc phwong trinh déng hoc gidi phéng cé kiém soat CC tir cac mang té hop
AC73CC trong dung dich pH 4,5
Z0 FO HG HCW KMP
R? k R? k R? k R? k R? k n
AC73CC5 0,668 0,140 0,669 0,0003 0,620 1,248 0,932 0,0002 0,669 0,912 | 0,0006
AC73CC10 0,926 0,148 0,928 0,0003 0,905 1,352 0,988 0,0002 0,989 0,945 | 0,0007
AC73CC15 0,971 0,033 0,972 0,0001 0,981 0,309 0,999 0,0003 0,972 0,960 | 0,0001
AC73CC20 0,966 0,144 0,968 0,0003 0,937 1,038 0,996 0,0002 0,965 0,935 | 0,0006
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Bang 3.14. Cac tham s¢ Ciia cdc phwong trinh dong hoc gidgi phong cé kiém soat CC tir c4c mang té hop

AC73CC trong dung dich pH 6,8

Z0 FO HG HCW KMP
R? k R? k R? k R? k R? k n
AC73CC5 0,529 0,041 0,528 0,0002 0,493 0,364 0,994 0,0002 0,893 0,953 | 0,0003
AC73CC10 0,836 0,177 0,839 0,0003 0,804 1,605 0,959 0,0001 0,834 0,937 | 0,0008
AC73CC15 0,781 0,056 0,780 0,0001 0,812 0,529 0,997 0,0003 0,780 0,975 | 0,0002
AC73CC20 0,810 0,121 0,808 0,0002 0,853 1,027 0,985 0,0002 0,808 0,955 | 0,0005
Bang 3.15. Cac tham s¢ Ciia cdc phwong trinh dong hoc gidgi phong cé kiém soat CC tir c4c mang té hop
AC73CC trong dung dich pH 7,4
Z0O FO HG HCW KMP
R? k R? k R? k R? k R? k n
AC73CC5 0,951 0,055 0,951 0,0002 0,965 0,508 0,999 0,0002 0,951 0,975 | 0,0002
AC73CC10 0,970 0,063 0,970 0,0001 0,978 0,585 0,999 0,0002 0,97 0,969 | 0,0003
AC73CC15 0,759 0,091 0,760 0,0002 0,784 0,851 0,989 0,0002 0,760 0,966 | 0,0003
AC7CC20 0,738 0,130 0,736 0,0003 0,782 1,234 0,971 0,0002 0,736 0,961 | 0,0006
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DPong hoc giai phéng cham, c6 kiém soat CC tir cac mang t6 hop AC73CC
dugc thé hién trén Hinh 3.14 va céc Bang 3.12 — 3.15. Két qua cho thay trong dung
dich pH 2, dong hoc giai phéng CC theo cdc md hinh FO, HG va KMP déu c6 gia
tri hé s6 hdi quy R? > 0,900. M6 hinh dong hoc KMP c6 hiang sé khuéch tan (n) tur
0,001 — 0,004 chi ra co ché giai phong CC tir mang t6 hop tudn theo dinh luat Fick
loai 1, c6 nghia 1a giai phong CC chi tuan theo co ché khuéch tan thong thuong. Véi
cac mau duoc khao sat trong cac dung dich pH con lai, luong CC dugc giai phong
trong giai doan giai phong cham cd kiém soat déu tuan theo mé hinh HCW viéi céc
gia tri R2déu 16n hon 0,93 v&i cadc mau giai phong ¢ dung dich pH 4,5, 16n hon 0,96
vé6i dung dich pH 6,8 va 16n hon 0,97 véi dung dich pH 7,4. Két qua nay twong
dong voi két qua nghién cuu giai phong thuéc Lovastatin tr mang t6 hop
alginate/chitosan cua nhém nghién ctiru Thach Thi Loc (138).

Tom tit két qua muc 3.2

1. Két qua phan tich phd FTIR cho thdy CC da duoc mang cac polymer AG va
CS théng qua su dich chuyén céc pic trong pho do cac tuong tac giita cac thanh phan
trong mang t6 hop AC73CC (lién két hydro, twong tac ludng cyc).

2. Anh FESEM cuia ca&c mau cho thay cac mang té hop AG/CS c6 kich thudc
tuong doi nho, phan tan khong dong déu vé kich thude. Kich thudc caa cac to hop
AG/CS dao d6ng trung binh 20 — 100 nm.

3. Hiéu suat mang CC cua mang to hop AG/CS dao dong trong khoang 64,32
— 88,73 %. Ham luong CC giai phong khoi mang té hop AG/CS trong dung dich pH
45, 6,8 va 7,4 dién ra nhanh va 6n dinh hon so véi trong dung dich pH 2. Ham luong
CC ban dau va thoi gian anh hudng nhiéu téi qua trinh giai phong CC. Qué trinh giai
phdong CC tir mang t6 hop AG/CS gém 2 giai doan, giai doan nhanh trong 10 gio dau
va cham trong khoang thoi gian khao sat con lai.

4. Qué trinh giai phong nhanh CC tir cac mang t6 hop trong cac dung dich pH
2; 6,8; 7,4 phu hop v4i mo hinh dong hoc bac O. Véi dung dich khao sat tai pH 4,5,
CC giai phéng tir mang t6 hgp AC73CC10 theo mé hinh dong hoc Higuchi. Piéu
nay cho thay sy khuéch tan caa CC ¢ giai doan nhanh phu thudc vao sy khuéch
tan cua CC ra khoi hé mang té hop AG/CS.
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DPong hoc giai phdng cham co kiém soat CC tir cac mang t6 hop AC73CC
cho thay trong dung dich pH 2, dong hoc giai phong CC theo cac md hinh FO, HG
va KMP déu c6 gia tri hé s6 hdi quy RZ> 0,900. Véi cac mau giai phong CC trong
cac dung dich pH con lai, giai doan giai phong CC c6 kiém soat déu tuan theo md
hinh HCW véi cac gia tri R? déu 16n hon 0,93 & dung dich pH 4,5, I6n hon 0,96 véi
dung dich pH 6,8 va I6n hon 0,97 véi dung dich pH 7,4.

3.3. T6 hop hat AG/CS mang CT tra hoa vang

Nham muc dich loai bo bét cc tap chat chira trong mau CC va phat huy hiéu qua
tac dung cua cac polyphenol trong THV khi dugc mang bai t6 hop hat AG/CS. Mau CT
da duoc 1am giau ham luong polyphenol tong 1én dén 30,25 %, cao gap 6,35 1an So V4i
ham luong polyphenol tong trong CC (4,763 %). Tir d6 ché tao 4 mau t6 hop hat
AG/CS/CT10, AG/CS/CT20, AG/CS/CT30 va AG/CS/CT50 véi ham lugng CT tuong
tng l1an luot 12 10 %, 20 %, 30 % va 50 % tinh theo tong khdi lugng cua AG va CS.
Trong d6, ham lwong PP tong tuong Gng 1a 3 %, 6 %, 9 % va 15 %, tinh theo tong khoi
lugng cua AG va CS.
3.3.1. Phan bé kich thwéc hat ciia hat AG/CS mang CT

Kich thudc hat 1a mot trong nhitg dic trung quan trong cua hat vat liéu to
hop AG/CS mang CT, vi né anh huang truc tiép dén sinh kha dung, hiéu qua hoat
dong cua hé mang thudc trong co thé. Kich thudc hat nho s& thuan lgi cho hé théng
ludi ndi mo hap thu, nang cao ty Ié st dung thudc va giam tac dung phu caa thudc.
Gian do phan b kich thude va kich thude hat cua vat liéu to6 hop AG/CS/CT phan
tan trong nudc cat dugc xac dinh bang phuong phap tan xa anh sang dong duoc thé

hién trén Hinh 3.15 va trong Bang 3.16.
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Hinh 3.15. Gian dé phan bé kich thuéc hat cia té hop hat AG/CS/CT mang cdc
ham lwong CT khac nhau
Bang 3.16. Kich thiréc hat trung binh cia cac mau hat té hop AG/CS/CT

c6 ham lwong CT khac nhau

Kich thudc

Khoang kich Do rong Kich thuéc hat

Mau thudc hat hat pic (nm) | trung binh (nm)
(nm) d(nm)| % (r) D=d % r/2

AG/CS/CT10 | 220,2 — 396,1 | 295,6 | 100 | 48,52 295,6 + 24,26
AG/CS/CT20 | 141,8 - 295,3 | 182,3 | 100 21,63 182,3 + 10,82
AG/CS/CT30 | 164,2 —342,0 | 235,8 | 100 32,00 235,8 £ 16,00
AG/CS/CT50 | 190,1 — 396,1 | 284,3 | 100 | 43,81 284,3 + 21,91

Kich thudc hat trung binh ctiia cac mau hat t6 hop AG/CS/CT dao dong trong
khoang 141,8 — 396,1 nm. Trong d6, kich thudc hat trung binh cua AG/CS/CT10,
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AG/CS/CT20, AG/CS/CT30 va AG/CS/CT50 lan luot la 295,6 nm, 182,3 nm, 235,8
nm va 284,3 nm. MAu hat t6 hgp AG/CS/CT20 chira cac hat c6 kich thuéc trung binh
nho nhat (182,3 nm), mau hén hop AG/CS/CT10 chira cac hat c6 kich thudc trung
binh I6n nhat (295,6 nm). Nhin chung, kich thuéc caa cac hat t6 hop mang CT ¢6
kich thudc bién ddi khong dong déu, khdng theo quy luat nhat dinh. Su khac nhau
nay c6 thé 1a do cac hat to hop chiu anh huéng cia twong tac ludng cuc, lién két
hydro giira nuwéc va CT, nuéc va polymer AG, CS. Vai tro caa cac hé mang thude co
kich thudc nano dd dugc nghién ctru va cho thay cac hiéu qua tich cuc nhu: Nang cao
kha nang hap thu thudc vao cac khéi u hoac vi tri ma thudc tac dung, ting do tan cua
duoc chat it tan, ting sinh kha dung cua c4c thude noi chung, dic biét cac tac nhan
chéng ung thu, cho phép kiém soét tot hon vé thoi gian va sy phan bé cua cac thudc
trong co thé [137, 138].

So véi to hop AG/CS mang mét sé thudc khac, hat nano AG/CS/CT thu
duoc cd kich thudc hat trung binh nho hon. Vi duy, trong nghién ctu cua
Rusandica Stoica va cong su, kich thudc cua to hgp hat AG/CS chira cac CT tu
nhién ting tir 962 nm dén 2207 nm khi thay d6i ti 18 khéi luong AG : CS (9,3 : 1)
bang ti 16 khdi lwong AG : CS (6 : 1). Ngoai ra, kich thuéc cua hat con phu thuoc
vao pH dung dich [85].

3.3.2. Phé FTIR ciia té hop hat AG/CS mang CT

Phé FTIR cua cac mau hat vat liéu to6 hop AG/CS/CT vai cac ti 1é CT khac

nhau dugc trinh bay trén Hinh 3.16.
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Hinh 3.16. Pho FTIR té hop hat AG/CS/CT véi cdc ti 1é CT khdac nhau

Quan sat Hinh 3.16, ta thay cac van phé dao dong dic trung cua CT nhu:
—OH, C—H, C-0 c6 xuét hién trén phd FTIR véi sb song dich chuyén nhe. Ngoai
ra, c6 mot s dinh mai & sé séng 1554 cm® dic trung cho dao dong cua nhom
N-H trong CS. Trén phé FTIR, con c6 cac nhém chic dic trung cho cac polymer
trong AG nhu: -OH, C=0, C-0O, trong CS la —OH, C-O, NH v¢i CT la -OH, C-
0, C=C, C=0. Ph6 FTIR hat t6 hop AG/CS/CT cudng dé pic cua cac nhém chic
dic trung nay c6 thé anh hudéng toi nhau. Do d6, s6 song cua cac nhom dic trung
nay trong pho FTIR cua céac hat t6 hop AG/CS/CT 16n hon so Véi cac nhom dic
trung trong phd FTIR cua CS, AG hoic CT riéng ré. Dao dong ciia mot s6 nhém
dic trung trong phd FTIR cua cac hat t6 hop AG/CS/CT dugc trinh bay trong
Bang 3.17. S6 song cua cac nhom dic trung trong CT déu giam trong cé4c hat t6
hop AG/CS/CT. Cu thé, sb song dic trung cho nhém —OH caa CT giam tir 3438
cmt xudng con 3288,83 - 3299,09 cm'! trong c4c mau hat té hop. Cac mau hat t6
hop AG/CS/CT c6 su dich chuyén nhé sb séng caa cac nhom dic trung —NHa, —
OH... Piéu nay co6 thé AG, CS va CT da tuong tac véi nhau boi lién két hydro,
tuong tac tinh dién gitra cac nhom hydroxyl, carbonyl va amine [137]. Ngoai ra,
con ¢d sy hinh thanh lién két ngang giira chat tao lién két ngang STPP véi AG,
CS nhu m6 hinh trén Hinh 3.17 [137, 138].
Bang 3.17. Dao dong cia mét sé nhom déc trung cia CT va hat té hop AG/CS/CT

Mau S6 song (cm™)
Dao CT AG/CS/CT10|AG/CS/CT20|AG/CS/CT30|AG/CS/CT50
dong
Y, on | 3438,20 3295,41 3293,75 3288,83 3299,09
Ven 2978,18 2929,17 2931,41 2927,09 2928,88
Veeo | 1637,02 1651,24 1648,92 1654,52 1649,62
Ve=c 1637,02 1551,30 1556,21 1552,43 1554,00
VNH,, CH, 1390,70 1455,49 1416,59 1416,46 1362,46
1251,73;
Ve—o—c 1050 27 1027,12 1026,45 1027,94 1024,48
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Hinh 3.17. M& hinh mé ta sw hinh thanh lién két ngang STPP véi CS [137,138]

3.3.3. Hinh thdi cdu tric cia hat té hop AG/CS mang CT
Hinh dnh té hop hat AG/CS/CT véi ham hwong CT khac nhau

Hinh anh ngoai quan cac mau t6 hop hat AG/CS/CT vé&i ham lugng CT khac
nhau dugc trinh bay trén Hinh 3.18.

Cac mau hat AG/CS/CT thu dugc ¢ dang bot khé, x6p, mau vang sam. Mau
sac cac hat vat lidu t6 hop c6 su khac biét rd rang do ham luong CT duoc dua vao
c4c mau t6 hop khéac nhau. Céc hat té hgp AG/CS/CT c¢6 mau dam dan theo su ting
ham luong cua CT trong mau. Quan sat Hinh 3.18 ta thiy mau nhat nhat 13 mau
AG/CS/CT10, mau ¢am nhat 12 miu AG/CS/CT50.
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AG/CS/CT10 AG/CS/CT20

AG/CS/CT30 AG/CS/CT50
Hinh 3.18. Hinh 4nh ngoai quan cua cac mau hat té hop AG/CS/CT
voi ham lwong CT khac nhau
Anh SEM t6 hop AG/CS/CT véi ham lwong CT khac nhau
Hinh 3.19 1a anh SEM cua céc t6 hop AG/CS/CT véi cac ham luwong CT
khac nhau va CT. Mau té hop AG/CS/CT10 véi ham lwong CT dua vao thap nhat

trong cac mau duogc khao st cho thay sy khéc biét hinh thai rd nhat. Céc hat tach

roi nhau, kich thudc dao dong trong khoang 50 — 200 nm.
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Hinh 3.19. Anh SEM cuia cac hat té hop AG/CS/CT Vi ham heong CT khéc nhau va CT

Ham luong CT dua vao hat té hop cang 16n, su két tu cac hat cang rd rang

hon. Cac mau hat t6 hgp AG/CS/CT20, AG/CS/CT30, AG/CS/CT50 c6 xu huéng
két tu lai v6i nhau, dan téi kich thuéc trung binh cua cac hat nay 16n hon so véi hat
t6 hop AG/CS/CT10. So sénh anh SEM mau CT (Hinh 3.19) véi cac mau to hop
AG/CS/CT khac, ta thdy cac mau hat t6 hop c6 kich thuéc ddng déu hon. Diéu nay
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phan anh tuong tac tbt gitra cdc nhom chirc trong AG/CS véi nhém chuc trong CT
thong qua cac lién két hydro va twong tac ludng cuc. Két qua nay ciing twong dong
vé6i cac nghién ctiru vé td hop hat vi cau AG/CS chira polyphenol trong tra cia Anna
Wang va cong su [138].
3.3.4. Pdc trung nhiét ciia té hop hat AG/CS mang CT

Gian d6 nhiét luong quét vi sai (DSC) va cac didc trung DSC ciia cac mau hat t6
hop AG/CS/CT véi ham lugng CT khac nhau duoc trinh bay trén Hinh 3.20 va trong
Bang 3.18.
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Hinh 3.20. Gidn dé DSC cua hat té hop AG/CSICT véi ham lwong CT khac nhau
Bdng 3.18. Cdc déc trung DSC ciia hat t6 hop AG/CS/CT Véi ham heong CT khac nhau

Mau Tne (°C) Ton (°C) AHm (J/9)
CT 47,2 125,0 28,27
AG/CS/CT10 53,3 209,3 133,39
AG/CS/CT20 57,4 209,1 147,33
AG/CS/CT30 51,6 208,9 131,69
AG/CS/CT50 48,0 212,1 201,89
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Dé& dang nhan thay, Trc ciing nhu Tpn cia mau CT déu thap hon so voi cac
mau hat t6 hop CT chta AG va CS. Chénh léch vé Tpn trong cac mau khong
nhiéu, dao dong tir 47,2 — 57,4 °C. Tpn va AHm cta hat té hgp AG/CS/CTS50 so
véi CT cao hon lan luot 1a 1,7 1an va 7,5 lan. Nhu vay, két hop AG/CS va CT da
cai thién dang ké Tpn VA AHm ctia cac mau hat t6 hop. Tph cia cAc mau hat to hop
cao hon nhiéu so véi miu CT. Trong cdc mau hat t6 hop AG/CS/CT, mau
AG/CS/CT50 c6 Tre thap (48 °C) nhung Tpn lai cao nhat (212 °C). Nguoc lai,
AHm cta CT thap hon han so véi cac mau té hop. Mau AG/CS/CT50 ¢6 AHm cao
nhat (201,89 J/g). Két hop vai cac két qua phan tich phd FTIR va anh SEM ta c6
thé khang dinh cac mau hat t6 hop di lién két véi nhau théng qua lién két hydro
va tuong tac luong cuc gitta cac nhdém chac dac trung cua AG, CS, cac
polyphenol trong CT din dén 1am tiang nhiét ndng chay va nhiét phan hay.

So sanh véi céc to hop mang to hop AC73CC ¢c6 ham luong CC khac nhau &
Bang 3.5, cd thé thiy Tnc cua cac mau to hop hat thip hon hon so véi cac mang to
hop. Cac mau hat t6 hop néng chay & nhiét do khoang 50 °C. C4c mau mang c6
thanh phan khéi luong CC va CT twong tu nhau nhu (AC73CT10 Vi
AG/CS/CT10) va (AC73CT20 véi AG/CS/CT20) déu ¢6 Tre, Tpn cao hon hin so
VGi cac hat to hop. Piéu nay co thé giai thich boi twong tac giira cac thanh phan
trong quéa trinh tao mang t6 hop bing phuong phap dung dich manh hon so véi tao
hat t6 hop bang phwong phép vi nhii, din dén cau trdc cua cac mang to6 hop chat ché
hon so véi mau hat t6 hop. AHm ctia mau mang té hop ciing cao hon so véi cac mau
hat to hop ¢6 thanh phan tuong tu.

3.3.5. Higu sudt mang CT trong cac hat té hop AG/CS mang CT

Cac mau hat t6 hop chira CT déu c6 ti Ié % CT kha cao, dao dong tir 78,43
% — 89,55 % (Bang 3.19). Cac mau hat t6 hop chta CT c6 hiéu suat mang CT
cao hon so v§i cAc mau mang té hop chira CC. Piéu nay cd thé do sy khac biét
gitta phuong phap dung dich (ché tao miu mang) va phuong phap vi nhii (ché
tao mau hat). Theo d6, cac lién két ngang tao thanh do cd chét tao lién két ngang
STPP khi ché tao cac hat t6 hop CT d3 anh huong téi trong tac gitta CT véi cac
polymer AG, CS. Mau hat t6 hop AG/CS/CT50 (ham lugng CT chiém 50 % tinh
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theo téng khdi lwgng AG va CS) c6 thé 1am tiang tuvong tac CT — CT, giam tuong
tac gitra CT v6i AG, CS, dan dén 1am giam hiéu suat mang CT so v&i mau hat to
hop AG/CS/CT30 (Bang 3.19).

Bang 3.19. Hiéu sudt mang CT cua cac té hop hat AG/CS/CT

o Khéi lwgng ban dau | Khéi lugng thuc té cua | Higu suat
Ki hiéu mau ) )
cua CT (% khoi lugng) CT (% khoi luong) mang CT (%)
AG/CS/CT10 10 7,84 78,43
AG/CS/CT20 20 16,93 84,64
AG/CS/CT30 30 26,87 89,55
AG/CS/CT50 50 43,16 86,31

3.3.6. Nghién citu gigi phong CT tir té hop hat AG/CS mang CT trong cdc méi truwong
dung dich pH khéc nhau

Trong nghién ciru nay, ham luong CT giai phong tir hat t6 hop AG/CS/CTh (n = 10
—50) trong c&c dung dich pH mé phong cc co quan tiéu hoa dién hinh twong tng trong co
thé nguoi nhu: pH 2,0 twong tng véi phan dudi da day - noi thude duge Iuu lai tir 1 dén 3
gid; pH 4,5 twong tng vai phan trén caa da day - noi thude duoc luu lai tir 30 dén 60 pht,
rudt non - noi thudc & lai tir 1 dén 5 gior va rudt gia - noi thude duogc Iuu trix 10 gio; pH 6,8
twong (g V6i ving dai trang trong co thé - noi thude duoc luu lai tir 10 dén 15 gio va cudi
cling pH 7,4, viing ta trang trong co thé - noi thude duogc Iuu lai tir 30 dén 60 phit. Céc yéu
t6 anh huong nhu thoi gian, pH dung dich, ham lwong CT da duoc khao sat dé danh gia
dong hoc giai phong CT tir céc hat to hop AG/CS/CT.
3.3.6.1. Anh hwong cua thoi gian dén déng hoc gidi phong CT

Ham lugng CT giai phong tir cac hat t6 hop ting theo thoi gian khao sat nhu
trén Hinh 3.21. Ham luong CT giai phong tir hat t6 hop AG/CS/CT10 - AG/CS/CT50
xay ra theo 2 giai doan twong tu nhu giai phong CC tir c&c mang to hop AC73CT: giai
phéng CT nhanh trong 10 gid dau tién va c6 kiém soét trong 20 gio tiép theo. Ban dau,
CT giai phong xay ra ngay lap tic trén bé mat cua hat to hop. Sau d6, qua trinh giai

phéng CT duoc kiém soéat boi sy khuéch tan tir bén trong hat to hop. Cu thé, ddi véi
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mau AG/CS/CT50, hon 55 % ham lugng CT duoc giai phong trong 1 gid dau tién ¢
dung dich pH 7,4, trong khi phai mat téi 4 gio dé giai phong gan 55 % CT & dung dich
pH 2,0 va dung dich pH 4,5. Trong 10 gid dau, ham luong CT giai phong twong ddi
dong déu va dat trén 90% & tit ca cac mau. Trong 20 gid sau do6, qua trinh giai phong
CT duoc kiém soét, cham lai va dat xap xi 100 % Vi tat ca cac mau. Piéu nay ciing
dién ra kha tuong tu véi mau AG/CS/CT10 khi ham luong CT giai phdng nhanh trong
10 gio dau (> 90 %) va on dinh trong 20 gio tiép theo.

M hinh ddng hoc béc 0 M hinh déng hoc bac 0
(Qua trinh gidi phong nhanh) (qua trinh gidi phéng nhanh)
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Hinh 3.21. Ham lwong CT gidi phong tir hat té hop AG/CS/CT10 (A) va
AG/CS/CT50 (B) theo thoi gian thu nghiém trong dung dich pH 7,4

3.3.6.2. Anh hwong cua dung dich pH

Do thi trén Hinh 3.22 cho thay pH dung dich ¢ anh huong I6n dén qué trinh giai
phéng CT tir tb hop AG/CS/CT. Qua trinh giai phong CT ¢ cac dung dich pH khéc nhau
duoc sip xép theo tha tu: pH 2,0 < pH 4,5 < pH 6,8 ~ pH 7,4 [23, 24]. Cu thé, trong gid
dau tién, ham luong CT giai phong twong tng véi mau AG/CS/CT30 trong cac dung
dich pH 2,0; pH 4,5; pH 6,8; va pH 7,4 lan luot 1&; 24,78 %:; 32,35 %:; 53,83 % va 53,51
%. Sau 10 gio, ham luong CT giai phdng twong tng véi pH dung dich tir thap dén cao,
lan luot 1a; 89,40 %; 90,04 %: 91,09 %: 93,82 %. Sau d6, ham luong CT giai phéng
cham va c6 kiém soat. Sau 30 gid, ham lugng CT giai phong dao dong 97,65 % - 99,86
%. Cac két qua nay gan tuong tur vai két qua giai phong CC tir mang to hop AC73CT da
trinh bay & myc 3.2.5.1 ciing nhu tir chitosan véi céc t6 hop thudc khac [25,26]. Tuy
nhién, & cling mét thoi gian trong dung dich pH 2: sau 1 gior dau tién, ham lugng CT giai
phong thap nhit ang véi mau AG/CS/CT30 la 24,78 %, trong khi miu mang
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AC73CC20 giai phong CC tot nhét ciing chi dat 23,70 %, mau mang t6 hop giai phéng
CC thap nhit 1a AC73CC5 (8,6 %). Sau 30 gid, mau hat t6 hop AG/CS/CT20 dat ham
luong CT giai phong cao nhat (99,67 %), trong khi véi mau mang giai phong CC tét nhat
la AC73CC20 ciing chi dat 78,17 %. Su khac biét v& ham Iwgng CC va CT giai phong tir
vt liéu t6 hop c6 thé do dic diém hinh thai cAu tric cia cac td hop duoc ché tao theo cac
phuong phéap khac nhau. Phuong phap dung dich cho san pham & dang mang véi 2 pha
(pha nén va pha phan tan) s& c6 kha ning mang thudc va giai phong thudc khéc so vai
phuong phap vi nhii cho san phdm & dang hat [72]. Ciing nhu kich thuéc hat & dang
nano ciing thuan loi cho viéc kiém soat cac qua trinh nhu khuéch tan, ting d6 tan cua
duoc chét it tan,... 1am ting hiéu qua sir dung cuia thude [82, 83].
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Hinh 3.22. Ham lwong CT gidi phong tir hat té hop AG/CS/CT trong cac dung dich
pH khac nhau: pH 2 (A), pH 4,5 (B), pH 6,8 (C), pH 7,4 (D).
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3.3.6.3. Anh huong cia ham lheong CT

T Hinh 3.22 ¢6 thé thay, trong tat ca cac dung dich pH, cac mau CT khéng
mang boi t6 hop AG/CS déu giai phong nhanh hon so véi ca&c mau CT duoc mang boi
AG/CS, do miu CT duoc giai phong truc tiép ma khéng giai phong tir bé mit t6 hop
AG/CS/CT hoic chju anh hudng cia twong tac giita cac phan tir, nhoém chic trong to
hop AG/CS [137, 138], nhat 1a & cac dung dich pH 4,5; 6,8; 7,4. Tuy nhién, tai dung
dich pH 2, % CT giai phong cham, sau 10 gio tro di, CT con giai phdng cham hon so
v6i CT duoc mang boi to hop AG/CS. Két qua nay cho thay qué trinh giai phéng CT
chiu anh huong dang ké boi dung dich pH c¢6 tinh acid manh.

Qua trinh giai phong CT tir hat t6 hop mang ham luong CT khac nhau vén c6
2 giai doan: giai phong nhanh trong 10 gid dau va co kiém soat trong 20 gio tiép
theo. Trong giai doan giai phong nhanh, mau AG/CS chta ham luong CT it hon
duogc giai phong vai téc dd cham hon so véi mau ¢6 ham lugng CT cao hon. O céc
dung dich pH khac nhau, vi du dung dich pH 2,0 va dung dich pH 4,5, CT giai
phong tir hat t6 hop AG/CS/CT30 thap hon so vai hat t6 hgp AG/CS/CT10. Diéu
nay c6 thé 1a do kich thudc cua cac hat va su két tinh cua cac hat nano trong céc
mau to hop. Vi vy, hat t6 hop AG/CS/CT10 va AG/CS/CT20 phu hop véi yéu cau
van chuyén thudc tac dung kéo dai, do co6 thé ton tai trong da day tir 1 dén 3 gio
truéc khi chiing duoc van chuyén dén rudt non va rudt gia.
3.3.7. bgng hoc gidgi phong CT tar AG/CS/CT

Twong ty nhu cac mang t6 hop AC73CT mang ham lwong CC khac nhau, qua
trinh giai phong CT tir t6 hop hat AG/CS/CT ciing tuan theo cac phuong trinh dong
hoc dua trén dong hoc béac 0 (ZO), dong hoc bac nhat (FO), mé hinh Higuchi (HG), md
hinh Hixson - Crowell (HCW) va md hinh Korsmeyer - Peppas (KMP) khi nghién ctu
co ché giai phong CT tir hat t6 hop AG/CS/CT trong dung dich c6 pH khac nhau. Ham
lwong CT giai phong duoc tinh todn bing phuong phap hoi quy st dung phan mém
Microsoft Excel 2016 (Hinh 3.23).
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Hinh 3.23. D6 thi déng hoc gidi phong CT tir hat té hop AG/CS/CT10 theo cac md
hinh dong hoc khac nhau trong dung dich pH 7,4

Gia tri hé s6 hoi quy (R?) thu duoc tir cac phuong trinh hoi quy duoc sir

dung dé xac dinh co ché giai phong va md hinh phd hop nhat. Cac mé hinh dong
hoc giai phong CT tir cac hat t6 hop AG/CS/CT trong cac dung dich pH khéc
nhau & giai doan giai phong nhanh dugc trinh bay trong Bang 3.20. O cé4c dung
dich pH 2,0 va pH 6,8, ham lwong CT duoc giai phong phu thuéc vao nong do
CT, twong urng véi dong hoc bac 0; ¢ dung dich pH 4,5, CT giai phéng tuan theo
md hinh dong hoc KMP va bac 0; ¢ dung dich pH 7,4, CT giai phdng tuan theo
md hinh dong hoc HG. Trong c4c mé hinh nay, cac to hop hat & trang thai ran

giai phong thudc theo ting 16p [132].
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Bang 3.20. Cac tham s¢ ciia phwong trinh hoi quy phdn anh gidgi phéng nhanh CT tir hat té hop AG/CS/CT

trong cac dung dich pH 2, pH 4,5, pH 6,8 va pH 7,4 theo cdc mé hinh déng hoc khac nhau

oH Miu Z0 FO HG HCW KMP
R?2 K R?2 K R? K R? K R?2 K n
CT 0,989 | 2,698 | 0,980 | 0,006 | 0,986 | 11,51 | 0,994 | 0,003 | 0,980 | 0,705 | 0,014
AG/CS/CT10 0,996 | 7,063 | 0,960 | 0,023 | 0,982 | 29,97 | 0,979 | 0,005 | 0,966 | 0,302 | 0,061
pH 2 AG/CS/CT20 0,992 | 6,493 | 0,963 | 0,021 | 0,981 | 27,59 | 0,976 | 0,006 | 0,963 | 0,317 | 0,049
AG/CS/CT30 0,990 | 6,818 | 0,928 | 0,024 | 0,984 | 29,05 | 0,959 | 0,007 | 0,930 | 0,278 | 0,055
AG/CS/CT50 0,978 | 6,011 | 0,958 | 0,018 | 0,975 | 25,64 | 0,967 | 0,007 | 0,958 | 0,372 | 0,042
CT 0,988 | 3,329 | 0,981 | 0,018 | 0,983 | 14,18 | 0,984 | 0,004 | 0,981 | 0,666 | 0,018
AG/CS/CT10 0,881 | 7,462 | 0,976 | 0,017 | 0,977 | 24,97 | 0,986 | 0,004 | 0,981 | 0,386 | 0,048
pH 4,5 |AG/CS/CT20 0,977 | 0,950 | 0,993 | 0,020 | 0,923 | 24,76 | 0,991 | 0,005 | 0,995 | 0.317 | 0,052
AG/CS/CT30 0,994 | 6,672 | 0,970 | 0,022 | 0,977 | 28,28 | 0,982 | 0,007 | 0,975 | 0,310 | 0,058
AG/CS/CT50 0,951 | 4,810 | 0,976 | 0,015 | 0,883 | 19,80 | 0,969 | 0,005 | 0,990 | 0,391 | 0,042
CT 0,970 | 3,842 | 0,940 | 0,010 | 0,995 | 16,63 | 0,951 | 0,005 | 0,940 | 0,549 | 0,023
pH 6,8 |AG/CS/CT10 0,951 | 4,239 | 0,903 | 0,011 | 0,981 | 18,41 | 0,921 | 0,003 | 0,942 | 0,810 | 0,035
AG/CS/CT20 0,983 | 5,425 | 0,977 | 0,015 | 0,963 | 22,95 | 0,980 | 0,005 | 0,985 | 4,118 | 0,044
AG/CS/CT30 0,981 | 3,977 | 0,980 | 0,011 | 0,955 | 16,77 | 0,982 | 0,004 | 0,987 | 2,535 | 0,033
AG/CS/CT50 0,946 | 3,423 | 0,913 | 0,009 | 0,991 | 14,97 | 0,926 | 0,003 | 0,914 | 6,169 | 0,020
CT 0,991 | 4,942 | 0,964 | 0,154 | 0,993 | 21,14 | 0,975 | 0,010 | 0,964 | 0,395 | 0,035
AG/CS/CT10 0,983 | 4,964 | 0,951 | 0,013 | 0,999 | 21,38 | 0,963 | 0,003 | 0,967 | 0,485 | 0,040
pH 7,4 |AGI/CS/CT20 0,960 | 4,726 | 0,924 | 0,012 | 0,993 | 20,55 | 0,937 | 0,004 | 0,953 | 0,516 | 0,038
AG/CS/CT30 0,986 | 4,960 | 0,968 | 0,012 | 0,989 | 19,70 | 0,975 | 0,004 | 0,979 | 0,524 | 0,036
AG/CS/CT50 0,984 | 4,417 | 0,963 | 0,011 | 0,995 | 18,99 | 0,971 | 0,004 | 0,977 | 0,546 | 0,034




110

Tuong tu, v6i dong hoc giai phong co kiém soat CT tir hat to hop AG/CS/CT & giai doan tht hai (sau 10 gid), cac thong
s6 cua phuong trinh hdi quy phan anh qua trinh giai phong cham CT ¢ cac dung dich pH khac nhau duoc trinh bay trong Bang
3.21. O tat ca cac dung dich pH giai phong cham CT, déu tuan theo mé hinh dong hoc KMP, vaéi céc gia tri hang sé khuéch tan (n)
nam trong khoang tir 0,0003 dén 0,005. Diéu nay c6 nghia 1a giai phéng CT tir hat t6 hop tudn theo dinh luat khuéch tan ther nhat
cua Fick [118, 119].

Bang 3.21. CAc tham sé ciia phwong trinh héi quy phan anh gidi phong cé kiém soét CT tir hat té hop AG/CS/CT

trong cac dung dich pH 2, pH 4,5, pH 6,8 va pH 7,4 theo cac mé hinh déng hoc khac nhau

N Z0 FO HG HCW KMP
pH Mau
R?2 K R?2 K R? K R? K R? K n
CT 0,630 | 0,083 | 0,629 | 0,0002 | 0,676 | 0,790 | 0,615 | 0,0001| 0,623 | 0,975 | 0,001
AG/CS/CT10 | 0,983 | 0,295 | 0,982 | 0,0006 | 0,986 | 2,722 | 0,982 | 0,0002 | 0,998 | 1,002 | 0,004
pH 2 |AG/CS/CT20 | 0,982 | 0,530 | 0,996 0,001 | 0,999 | 4,342 | 0,997 | 0,0003 | 0,996 | 0,863 | 0,002
AG/CS/CT30 | 0,944 | 0,375| 0,940 | 0,0007 | 0,967 | 3,501 | 0,942 | 0,0003 | 0,940 | 0,879 | 0,002
AG/CS/CT50 | 0,972 | 0,365| 0,971| o0,0007 | 0,983 | 3,382 | 0,971 | 0,0003| 0,971 | 0,890 | 0,002
CT 0,743 | 0,001 | 0,784 0,325 | 0,743 | 0,001 | 0,743 | 0,0001| 0,743 | 0,974 | 0,001
AG/CS/CT10 | 0,996 | 0,390 | 0,996 | 0,0008 | 0,984 | 3,269 | 0,995| 0,0002 | 0,999 | 0,993 | 0,004
pH 4,5 |AG/CS/CT20 | 0,875 | 0,509 | 0,869 0,001 | 0,907 | 4,791 | 0,871 | 0,0003| 0,971 | 0,936 | 0,005
AG/CS/CT30 | 0,993 | 0,256 | 0,993 | 0,0005| 0,991 | 2,447 | 0,993 | 0,0002 | 0,999 | 1,001 | 0,004
AG/CS/CT50 | 0,946 | 0,513 | 0,935 0,01 | 0,966 | 4,787 | 0,942 | 0,0004 | 0,986 | 0,948 | 0,005
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. Z0 FO HG HCW KMP
pH Mau
R?2 K R?2 K R? K R? K R? K n
CT 0,971 | 0,345 | 0,969 0,001 | 0,985 | 3,576 | 0,970 0,0004 | 0,969 | 0,886 | 0,002
PH 6.8 AG/CS/CT10 | 0,936 | 0,346 | 0,935 | 0,0007 | 0,950 | 2,882 | 0,935 | 0,0002| 0,992 | 1,579 | 0,004
AG/CS/CT20 0,976 | 0,136 | 0,976 0,0003 | 0,972 | 1,152 | 0,976 0,0001 | 0,999 | 9,915 | 0,003
oH 6.8 AG/CS/CT30 0,972 | 0,409 | 0,970 0,0008 | 0,984 | 3,793 | 0,970 0,0003 | 0,995 | 4,993 | 0,004
AG/CS/CT50 | 0,982 | 0,392 | 0,982 | 0,0008 | 0,979 | 3,613 | 0,982 | 0,0003| 0,982 | 8,884 | 0,002
CT 0,943 | 0,614 | 0,935| 0,0013| 0,961 | 5,717 | 0,937 | 0,0007 | 0,935 | 0,806 | 0,003
AG/CS/CT10 0,983 | 4,964 | 0,951 0,013 | 0,999 | 21,38 | 0,963 0,003 | 0,967 | 0,485 | 0,040
pH 7,4 |AG/CS/CT20 | 0,960 | 4,726 | 0,924 0,012 | 0,993 | 20,55| 0,937 0,004 | 0,953 | 0,516 | 0,038
AG/CS/CT30 | 0,986 | 4,960 | 0,968 0,012 | 0,989 | 19,70 | 0,975 0,004 | 0,979 | 0,524 | 0,036
AG/CS/CT50 0,984 | 4,417 | 0,963 0,011 | 0,995 | 18,99 | 0,971 0,004 | 0,977 | 0,546 | 0,034
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3.3.8. Két qud ddnh gid hoat tinh sinh hoc cia CT va vt liéu hat té hep
AG/CS/CT
3.3.8.1. Két qud thir nghiém hoat tink gdy déc té bao

Kha néng gdy déc té bao ung thur biéu md miéng & nguoi (KB)

Ung thu biéu mo (Carcinoma): La bat ky bénh ung thu phét sinh tir cac té bao
biéu m6. Mot s6 ung thu biéu md phé bién nhit 13: ung thu biéu md té bao day, ung
thu biéu mo té bao vay, ung thu biéu mo té bao than, ung thu biéu mé cb tir cung, ung
thu biéu md té bao gan, ung thu biéu mo té bao phdi...

Pi ¢6 nhiéu nghién ciu vé thanh phan hoéa hoc va hoat tinh gay doc té bao
ung thu cua tra hoa vang. Dién hinh trong d6 la cac hop polyphenol trong tra nhu
EGCG, EGC, EG... Tuy nhién, chua c6 cdng bd nao lién quan dén té hop hat chua
polyphenol trong THV két hop CS va AG.

Tur két qua nghién ciu kha nang gay doc té bao ung thu biéu mé miéng &
nguoi (KB) (Bang 3.22) ta thay: cac mau nghién cau da thé hién hoat tinh vai gia tri
ICso tir 14,63 — 43,17 pg/ml trén dong té bao KB. Chat ddi chung dwong Elliticine
hoat dong 6n dinh trong thi nghiém. Pang cha y, theo tiéu chuan caa Vién Ung thu
qudc gia Hoa Ky (NIC), cin chiét duoc coi co hoat tinh tét khi 1Cso < 20 pg/ml. Vi
vay, co thé khang dinh CT c¢6 gia tri ICso = 14,63 + 1,56 thé hién hoat tinh tét V&i
dong té bao ung thu biéu md miéng & ngudi (KB). Cac mau t6 hop AG/CS/CT véi
ti 18 khac nhau ciing cho hoat tinh 1&n dong té bao KB tir 25,08 + 1,35 dén 43,17 +
3,11. Nhin chung hoat tinh ting khi ham luong CT ting 1én. Mau t6 hop cho hoat
tinh tét nhat 1a AG/CS/CT30 véi 1Cso = 25,08 + 1,35 (phu luc 5).

Trong mau AG/CS/CT10, ham luong CT dugc dua vao chi chiém 10 % tinh
theo tong khoi luong cua AG va CS, tuong duong véi ham lugng CT trong mau chi
chiém khoang 1/10 so vé&i ham luong CT khong mang bai AG va CS. Tuy nhién,
ICso cia mau AG/CS/CT10 cho gi tri ICso = 43,17 + 3,11 gap khoang 2,95 lan so
véi mau CT, tuong ty cac mau AG/CS/CT20, AG/CS/CT30, AG/CS/CT50 ciing c6
c4c gia tri 1Cso gap tuong tng 2,16; 1,71; 2,02 1an so véi mau CT. Piéu d6 cho thay
hoat tinh cua céc to hop di ting 1én so v6i mau CT khong dugc mang bai to hop
(dwa trén % khéi lugng CT dua vao td hop). Nhu vay, cac yéu td nhu: kich thudc
hat nano, vai trd trong hd cia AG va CS trong t6 hop di 1am ting hoat tinh cua CT
trong té hop, trong d6 thanh phan chinh cua CT Ia PP chiém dén 30,25 % vé khoi
lugng CT thé hién hoat tinh gdy doc té bao ung thu KB kh4 hiéu qua.
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Bang 3.22. Két qud gdy dac té bao trén dong ung thu biéu md ¢ nguoi (KB)
tir CT va cac mau hat té hop

Nong % wc ché

do cT AG/CS/CT | AG/CS/CT | AG/CS/CT | AG/CS/CT Ellipticine
pg/ml 10 20 30 50

100 97,83 101,81 103,05 101,69 101,15 98,72

20 66,71 24,28 37,31 52,40 42,47 89,31

4 11,08 4,22 13,95 24,24 10,31 50,91
0,8 -1,12 -4,08 4,63 14,11 8,26 24,16

43,17 £ 31,61 £ 25,08 29,49 £
ICso |14,63 £1,56 311 1,98 1,35 1,46 0,34 +0,04

Kha nang gdy déc té bao ung thir té bao gan ¢ nguwoi (HepG2)

Ung thu gan |4 tinh trang cac khdi u 4c tinh phét sinh trong gan, dan dén viéc
pha hay cac té bao gan va can trg kha ning hoat dong binh thuong cua co quan
quan trong nay. Py ciing l1a mét trong nhitng bénh Iy ac tinh véi s6 ca mic ciing
nhu tir vong cao hang dau tai Viét Nam. Shuangfeng Liva cong su cho thiy
polyphenol cai thién cac réi loan chuyén héa théng qua con duong truc tiép hoic
gian tiép dé bao vé gan va chong ung thu gan [139].

Két qua thé hién hoat tinh gdy doc té bao ung thu gan ¢ ngudi boi CT va hat
t6 hop AG/CS/CT dugc thé hién trong Bang 3.23. Két qua cho thay CT gay doc té
bao HepG2 vai gia tri ICso = 17,31 + 0,27 va AG/CS/CT50 gay doc té bao HepG2
Vvéi gia tri 1Cso = 16,36 + 0,37, thé hién hoat tinh tét véi té bao HepG2 (theo tiéu
chuan cua Vién Ung thu quéc gia Hoa Ky (NIC)). Hon nita, 1Cso = 16,36 + 0,37 cua
AG/CS/CT50 (tuong (rng véi ham luong PP trong mau dat khoang 15%) con thap
hon so v6i mau CT khéng mang bai t6 hop. Két qua nay cho thiy hat nano
AG/CS/CT50 da phat huy hiéu qua tang cuong kha nang hoa tan, phan tan caa CT
trong t6 hop so véi CT khong duoc mang bai to hop (phu luc 6).

Bang 3.23. Két qua gdy dac té bao trén dong té bao ung thu gan & nguoi (HepG2)
tir CT va cac mau hat té hop

TT Tén mau Gia tri 1ICso (ug/ml)
1 CT 17,31 £ 0,27
2 AG/CS/CT10 >100
3 AG/CS/CT20 >100
4 AG/CS/CT30 48,89 + 3,08
5 AG/CS/CT50 16,36 = 0,67
6 Ellipticine 3,5+0.30
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Khd néng gdy déc té bao than goc phoi ¢ ngwoi (HEK-293A):

HEK 293A duoc xem la mot md hinh tét trong khao sat in vitro vé than vi
kha ning dé luu trit, sinh truéng va phat trién, thé hién nhiéu chirc ning chuyén biét
cua té bao than ngudi va c6 kha ning thay doi cac phan tu protein gidng nhu nguoi
dé thé hién cac hoat dong sinh hoc [140].

Trong khudn khé dé tai luan an, 4 mau hat t6 hop AG/CS/CT chaa ham
luong CT khac nhau va CT duogc khao séat kha ning gdy doc té bao than géc phéi ¢
ngudi (HEK-293A). Két qua trong Bang 3.24 cho thay, cac mau nghién ciu tai cac
ndng do thir khac nhau tir 200 pg/ml xudng 1,6 pg/ml déu khong thé hién hoat tinh
lén dong té bao lanh tinh HEK-293A véi gié tri 1Cso déu > 100 (pg/ml). Chat dbi
chiang duong Ellipticine hoat dong on dinh trong 6ng nghiém. Két qua nay cho thay
CT va céc t6 hop AG/CS/CT chtra ham lwong CT khac nhau khong gay doc té bao
Ién té bao lanh tinh than gbc phdi ¢ nguoi (HEK-293A). Piéu nay cé y nghia 16n
khi danh gia hoat tinh sinh hoc cua CT va t6 hop AG/CS/CT.

Bang 3.24. Khd néng gdy déc té bao than géc phéi ¢ ngueoi (HEK-293A) tir CT va
cac mau hat té hop

o Nong dd thir . Gia tri 1C50
TT Tén mau % wc che
(ng/ml) (1g/ml)
200 26,99
40 13,85
1 |CT >100
8 7,19
1,6 2,97
200 18,46
40 11,77 >100
2 | AG/CS/CT10
8 6,02
1,6 1,56
200 18,31
3 | AG/CS/CT20 >100
40 13,21
8 4,94
1,6 -0,31
4 | AG/CS/CT30 200 22,31 >100
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40 13,42

8 7,53

1,6 0,62

200 38,45

40 28,24 >100

5 |AG/CS/CT50

8 11,27

1,6 4,27

200 93,53

40 75,84

Ellipticine 0,04 + 0,03

8 52,69

1,6 24,73

3.3.8.2. Két qua ddanh gid hoat tinh chong oxi hda
Kha nang chong oxi hoa cia cac CT duoc cac nha khoa hoc vé thyc pham
va duoc pham dic biét quan tam. Hién nay, hoat tinh chéng oxi hoa thuong duoc
danh gia dwa vao kha niang lam méat mau géc tu do bén nhu 2,2-diphenyl-1-
picrylhydraxyl (DPPH). Vi cac phan ¢ng cua DPPH réat nhay cam vaéi cac diéu kién
thi nghiém nhu nong d6 cua chat chong oxi héa, ban chat cua dung méi, nhiét do,
thoi gian va pH cua dung dich.

Bdng 3.25. Két qud thi hoat tinh chang oxy héa trén hé DPPH cua CT va mau hat té hop

A - Nong dd thir % bat giir .
TT Tén mau , Gia tri ECso (nug/ml)
(ng/ml) goc tw do
256 89
64 77
1 |CT 13,99 £ 0,26
16 37,5
4 3
256 91
64 89,5 31,16 + 2,31
2 | AG/CS/CT10
16 57,5
4 2
3 | AG/CS/CT20 256 92 14,57 £ 0,41
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64 89,5
16 59
4 5
256 90
4 | AG/CS/CT30 14,37 £ 0,17
64 85,5
16 56,5
4 5
256 91
64 88,5
5 | AG/CS/CT50 13,99 + 0,26
16 46
4 5
32 100
) 8 45,5
Quercetin 9,97 + 0,25
2 0
0,5 0

Dua trén két qua thu duoc trong Bang 3.25, mau CT & cac nong do 256
ug/ml va nong d6 64 pg/ml c6 kha ning bat giit géc ty do DPPH cua CT ¢ cac
ngudng 89% va 77%. Gia tri ECso caa mau CT 1a 14,4 pg/ml, theo tiéu chuan
cua Vién Ung thu Qudc gia Hoa Ky (NIC) cho thidy CT c6 tac dung rd rét trong
viéc trc ché goc ty do (phu luc 8). Péi chiéu véi két qua nghién cau cia Ngb Thi
Thao [135] d6i voi 3 mau THV & Ba Chg, Quang Ninh chua lam giau ham lwong
PP (PP tng = 6,943 %), gia tri ECso tot nhat chi dat ECs0=25,88 pg/ml, cho thay
lam giau CT c6 tac dung rd rét trong viéc e ché géc ty do.

Kha ning chdng oxi hoa cua to hop hat AG/CS/CT ting khi ting nong do
cia cac mau thr va ham luwong CT trong hat t6 hop AG/CS/CT. Té hop
AG/CS/CT50 c6 ECso = 13,99 # 0,26 bang véi ECso ctia CT khong mang boi hat
t6 hop. Cac mau AG/CS/CT20, AG/CS/CT30 c¢6 kha niang quét/bit cac gbc tu do
DPPH hiéu qua véi gia tri lan luot 1a 14,57 + 0,41 va 14,37 + 0,17, xap Xi voi
mau CT khong duoc mang boi to hop. Diéu ndy mét lan nira thé hién vai tro
twong hop cua AG va CS phat huy sinh kha dung cua PP trong cao chiét khi
duoc mang bai to hop.
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3.3.9.3. Két qud thir nghiém hogt tinh ¢ ché nitric oxide (Nos Inhibition)
NO déng vai trd quan trong trong co ché cam mau va trong té bao co tron
(dic biét 1a co tron mach méu), neuron va hé thong da day ruot.
Kha ning @c ché san sinh NO cua té bao macrophage RAW 264.7 tir CT
va cac hat to hop AG/CS/CT thé hién trong Bang 3.26 (phu luc 9).
Bang 3.26. Khd ndng irc ché san sinh NO cua CT va c&c mau hat té hop

TT Tén mau Gia trji 1Cso (ug/ml)

1 CT 20,14 + 1,46
2 AG/CS/CT10 >100

3 AG/CS/CT20 61,23 +4,19
4 AG/CS/CT30 66,53 + 3,76
5 AG/CS/CT50 47,93+ 0,15
6 | Chat doi ching 14,20 + 0,54

Dexamethasome

Kha ning &c ché san sinh NO cua CT c6 gia tri 1Cso = 20,14 + 1,46, mau
AG/CS/CT10 c6 gia tri 1Cso > 100 (ug/ml) chua thé hién kha ning wc ché san sinh
NO. Cac mau hat t6 hop AG/CS/CT con lai kha niang wc ché san sinh NO tir 47,93 +
0,15 dén 66,53 + 3,76. Chat dbi chimng duong dexamethasome 1Cso = 14,20 + 0,54
hoat dong on dinh trong thi nghiém. Bdi chiéu vai két qua nghién cau caa Bui Hiu
Trung va Nguyén Thi Thanh Mai vé hoat tinh tc ché goc tu do NO tir cao chiét va
thanh phan céc hoat chét cd lap tir cic hoa trang cho thay, kha ning ¢ ché gdc tu do
NO Ia do sy c6 mit caa polyphenol ¢6 trong cac nhém nhu: flavonoid, dan xuat cua
acid caffeoylquinic, cac din xuat cua acid caffeic va cac phenol don gian. Hoat tinh
tic ché san sinh NO bi anh huong bai s lwong va vi tri nhdm -OH trén vong phenol, s6
luong vong polyphenol, nhém chic gan trén vong phenol... Hoat tinh tc ché géc tu do
NO tir CT vén thé hién & muc hiéu qua véi I1Cso = 20,14 + 1,46, gap 7 1an so véi 1Cso =
142,8 cua dich cao chiét cuc hoa tring trong dung méi methanol. Khi dwa CT vao hat
t6 hop, hoat tinh tc ché goc tu do NO cua cac mau AG/CS/CT20, AG/CS/CT30,
AG/CS/CT50 van thé hién hoat tinh nhung chua thuc sy phat huy hiéu qua nhu mong
mudn. C6 thé, cac nhém -OH trén polyphenol hinh thanh lién két hydro véi nhom

amino va carboxyl trén AG, CS da lam giam hoat tinh cua CT [141].
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Tom tit két qua muc 3.3

D3 ché tao thanh cong t6 hop hat AG/CS/CT bang phuong phap vi nhil véi
cac ham luong CT dua vao tuong tng 10 %, 20 %, 30 %, 50 % tinh theo tong khéi
luong AG va CS.

1. T6 hop hat AG/CS/CT c6 d¢ két tinh cao, kinh thude dao dong tir 182 nm
- 295 nm. Cac hat c6 xu huéng két tu khi ting ham lwgng CT dua vao. T6 hop
AG/CS/CT c6 nhiét do nong chay va nhiét dé phan hay kha thap.

2. Hiéu suit mang CT cua hat t6 hop AG/CS/CT trong khoang 78,43 - 89,55
%. CT giai phong tir cac cac hat to hop AG/CS/CT theo 2 giai doan: nhanh trong 10
gio dau tién va cd kiém soat ¢ 20 gio tiép theo. Céc yéu té nhu pH dung dich, thoi
gian va ham luong thudc anh huong nhiéu dén ham luong CT giai phong. Trong
giai doan giai phong nhanh, ham luwong CT giai phéng khéng tuan theo md hinh
dong hoc nhat dinh, trong giai doan giai phong CT c¢6 kiém soét, cac mau déu tuan
theo mo hinh dong hoc Korsmeyer - Peppas véi gia trin < 0.5.

3. Két qua nghién ctu hoat tinh sinh hoc tr CT va cdc mau hat t6 hop
AG/CS/CT cho thiy, ca CT va cac mau AG/CS/CT déu thé hién hoat tinh gay doc
té bao ung thu KB, hoat tinh chéng oxy héa trén hé DPPH, kha ning tc ché san
sinh NO cho két qua kha tt. Tt ca cac mau nghién ctru déu khong giy doc vai té
bao lanh tinh (té bao than gbc phdi ¢ ngudi HEK-293A)).
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KET LUAN

1. Pa chiét tach thanh cong cao chiét tra hoa vang (THV) véi ham luong
polyphenol tong dat 4,763 % (CC) va lam giau ham lugng polyphenol tong dat gia
tri 30,25 % (CT). Tur d6, da ché tao t6 hgp mang AC73CC chira ham luong CC khéc
nhau bang phuong phap dung dich va t6 hop hat AG/CS/CT bang phuong phap vi nhi.

2. Hiéu suat mang CC tir c&c mang t6 hop AC73CC trong khoang 64,32 —
88,73 %, v6i CT mang bai cac hat to hop AG/CS/CT trong khoang 78,43 - 89,55 %.

3. Vé6i cac miu mang té hgp AC73CC, trong giai doan giai phong CC
nhanh, CC giai phong tun theo mé hinh Higuchi. Véi giai doan giai phéng co
kiém soat ¢ dung dich pH 2, CC giai phong theo cac md hinh FO, HG va KMP
déu c6 hé s6 hoi quy R > 0,900.

Véi cac mau hat to hop AG/CS/CT, trong giai doan giai phong nhanh,
ham lwong CT giai phong tir hat t6 hop AG/CS/CT khéng tuan theo mo hinh dong
hoc nhat dinh. Trong giai doan giai phong cé kiém soét, CT giai phong tir cac mau
hat t6 hop déu tuan theo mé hinh Korsmeyer — Peppas véi gia tri n < 0.5.

4. CT va c4c mau hat t6 hop AG/CS/CT déu thé hién hoat tinh gay doc té
bao ung thu KB va ung thu gan HepG2. Hoat tinh chéng oxy héa trén hé DPPH
cia CT ¢6 gia tri ECso = 13,99 + 0,26 pg/ml va mau t6 hop AG/CS/CT c¢6 gia tri
ECso dao dong tir 13,99 + 0,26 ug/ml — 31,16 + 2,31 pg/ml. Tat ca cac mau nghién
ctru déu khong gdy doc véi té bao lanh tinh (té bao than goc phdi ¢ ngudi (HEK-
293A)). Cac mau CT va AG/CS/CT30, AG/CS/CT50 da thé hién kha ning tc ché
san sinh NO.
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NHUNG PONG GOP MO| CUA LUAN AN

1. Ba ché tao thanh cong cac mang té hop AG, CS chtra CC bing phuong
phap dung dich va hat t6 hop AG, CS chtra CT bang phuong phap vi nhii. Xac dinh
duoc hiéu suit mang CC tir mang t6 hop dao dong tir 64,32 - 88,73 %, cé4c hat to
hop chia CT dat 78,43 - 89,55 %.

2. Xay dung duogc cac md hinh dong hoc phu hop vai CC va CT trong cac
dung dich pH khéac nhau. Cac yéu t6: thoi gian, pH, ham luong CC, CT anh huéng
rd rét dén ham luong CC, CT giai phéng tir mang t6 hop AC73CC va hat t6 hop
AG/CS/CT.

3. C4c hat t6 hop AG/CS/CT, CT déu thé hién hoat tinh tét voi té bao ung
thu KB, ung thu gan HepG2, hoat tinh chéng oxi hoa trén hé DPPH va khong gay
doc véi té bao lanh tinh HEK-293A.
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PHU LUC
Phu luc 1. Két qua phan tich ham lwgng polyphenol tong sé

trong cao chiét |4 tra hoa vang
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\(, VIEN HOA HQC CAC HOP CHAT THIEN NHIEN IN

PHONG CONG NGIE KHAI THAC CHE BIEN TAI NGUY RN THIBEN NIIEN

Nha 1H, sé 18 Hoang Quéc Viét, Q. Ciu Gidy — HaNgi
Tel.: +844949388863, +84437912731; Fax: +84(0)37564 390

KET QUA PHAN TIiCH (4nalytical records)
Pon vi giti miu/Customer: Vién Ki thuat nhiét dét/Institute for Tropical Technology
Tén cac mau thiw/Name of samples: Mau cao chiét/ extracts samples
S6 mau/Number of samples: 1 mau/ 1 samples, Lugng mau: 0.1 g/mau/ 0.1 g/sample

Dic diém mau/Characteristics of samples: Mau ran sau chiét, mau duoc giri dén phong thi
nghiém/ Solid samples sent to lab

Ngay nhdn miu/Date of receiving: 13/8/2020

Ngay thir miu/Date of testing: 17/8/2020 dén 24/8/2020

{ Khdi lrgng mau Nong c{@/ Concentration M
‘ Weight, gam microgram/ml
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Phu luc 2. Két qua phan tich ham luong polyphenol téng sé tir cao chiét 14

tra hoa vang da duoc lam giau ham lugng polyphenol tong sé

: VIEN CONG NGHIEP THUC PHAM
TRUNG TAM PHAN TiCH VA GIAM PINH THUC PHAM QUOC GIA
NATIONAL CENTER FOR FOOD ANALYSIS AND ASSESSMENT (NACEFA)
ISO/IEC 17025 — VILAS 259

_NACEFA_ Dija chi (Add.): 301 Nguyén Trai — Thanh Xudn — Ha Npi

— D Di¢n thogi (Tel.): (84) 24 38582752 Fax: (84) 24 38587962

Email: nacefaiafiri.vn Website: hittp:/fwww.firi.vit
Sé: 0920029A/PKQ
PHIEU KET QUA PHAN TICH
Tén mﬁu Cao chiét Polyphenol téng
M6 ta mau: Mau déng trong vial nhua, bao quan nhiét do phong
S6 luong mAu: 01
Khéch hang: Luong Phu Hoang
Dia chi: s Vién Ky thuat Nhiét doi
Ngay nhan mau: 28/09/2020
Thoi gian thir nghiém: 29/09/2020
Két qua:
STT Tén chi tiéu Don vi tinh Két qua Phuong phap thir
01 | Ham lugng Polyphenol g/k 30,25 s
am lugng Polypheno m 5
5 (Ref: TCVN 9745-1:2013)

Lé Van Trong

Ciic két qua thir nghiém ghi trong phiéu nay chi cé gidtr doivéi mau do khdch hang cung cdp

Thong tin vé mau va khdch hang dirge glu theo yéu cau cua noi gii mau

Khong dieoe sao chép mot phcm phleu két qua thir nghi¢m néu khing dwoc s dong y bing van ban ciia Trung tdm
Phdn tich va giam dinh thiec phdm Quoc gia

4. Khong nhdn khiéu nai trong truong hgp khong c6 madu hau hogdc hét thoi han heu méu theo quy dinh.
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Phu luc 3. Phd hdng ngoai cua alginate
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Phu luc 4. Phé hong ngoai cua chitosan
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Phu luc 5. Két qua thir nghiém hoat tinh gdy doc té bao

KB: Ung thu biéu md miéng ¢ nguoi

VIEN HAN LAM KHOA HOC VA CONG NGHE VIET NAM
VIEN CONG NGHE SINH HQC
PHONG THU’ NGHIEM SINH HOC

Dia chi: 18 Pudng Hoang Quoc Viét, Quin Ciu Gidy, Ha N§i, Viét Nam
Tel: 844-38361744; Email: thaodo@ibt.ac.vn

KET QUA THU NGHIEM HOAT TINH GAY PQC TE BAO

(Két qua thir nghiém chi c6 gid tri véi méu dem thir)

- MAu thir nghi¢m: 05 miu ACP
- Cic dong té bio sir dung trong nghién ciiu:
+ KB: Ung thu biéu md miéng & ngudi (human carcinoma in the mouth)
- Pon vi giri mau: Pai hoc Su pham Ha Ngi
- Thoi gian thir nghiém: 7/2021
- Tai liéu tham khao:

o Alley MC, Scudiero DA, Monks A, Hursey ML, Czerwinski MJ, Fine DL, Abbott BJ,
Mayo JG, Shoemaker RH, Boyd MR (1988) Feasibility of drug screening with panels of
human tumor cell lines using a microculture tetrazolium assay. Cancer research
48(3):589-601.

e Hughes JP, Rees S, Kalindjian SB, Philpott KL (2011) Principles of early drug discovery.
British journal of pharmacology 162(6):1239-1249.

e Monks A, Scudiero D, Skehan P, Shoemaker R, Paull K, Vistica D, Hose C, Langley J,
Cronise P, Vaigro-Wolff A, Gray-Goodrich M (1991) Feasibility of a high-flux
anticancer drug screen using a diverse panel of cultured human tumor cell lines. Journal
of the National Cancer Institute 83(11):757-766.

e Shoemaker RH, Scudiero DA, Melillo G, Currens MJ, Monks AP, Rabow AA, Covell
DG, Sausville EA (2002) Application of high-throughput, molecular-targeted screening
to anticancer drug discovery. Current topics in medicinal chemistry 2(3):229-246.

e Skehan P, Storeng R, Scudiero D, Monks A, McMahon J, Vistica D, Warren JT, Bokesch
H, Kenney S, Boyd MR (1990) New colorimetric cytotoxic assay for anticancer-drug
screening. Journal of the National Cancer Institute 82(13):1107-1112

I. VAT LIEU VA PHUONG PHAP NGHIEN CU'U
1.1. Vit ligu

Vit li¢u va hod chit:

- Cac dong té bao ung thu & ngudi

- MOi truong nudi cdy té bao: DMEM (Dulbecco s Modified Eagle Medium) hoiic
MEME (Minimum Esental Medium with Eagle salt), ¢6 bd sung thém L-
glutamine, sodium pyruvat, NaHCO3, penicillin/streptomycin, 10% FBS (Fetal
Bovine Serum), Trypsin-EDTA (0.05%);



- Dung cy, thiét bj co ban: Kinh hién vi nguge (Axiovert 40 CFL); Budng dém té
bao (Fisher, Hoa ky) ; My quang ph6 (BioTek) ; Tu Am CO2, Tt lanh sau -80°C,
binh nito lc‘)r}g, can phan tich, méay do pH va cdc dung cu thi nghi¢m thong thuong.

- Cic hoa chat co ban khac: DMSO (Dimethyl sulfoxide), TCA (Trichloroacetic

acid ), Tris base, PBS (phosphate buffered saline), Ellipticine, SRB

(Sulforhodamine B), Acetic acid v.v.

- Cac dong té bao do GS. TS. J. M. Pezzuto, Trudng Dai hoc Long-Island, US va

GS. Jeanette Maier, truong Dai hoc Milan, Italia cung cép.

1.2. Phwong phap xac dinh tinh dgc té bao (cytotoxic assay) dbi véi té bio nudi ciy
dang don Iép

Phuong phap thir do doc té bao in vitro dugc Vién Ung thu Qudc gia Hoa Ky
(National Cancer Institute — NCI) xdc nhan 13 phép thir o doe té bao chudn nhim sang
loc, phit hién céc chét c6 kha nang kim haim sy phat trién hoc diét TBUT & diéu kién in
vitro. Phép thir nay duge thyc hi¢n theo phuong phdp cia Skekan et al. (1990). Phép thir
tién hanh xdc dinh ham lugng protein té bao tdng s6 dua vao mat dd quang hoc (OD —
Optical Density) do dugc khi thanh ph?m protein ctia t& bao duoc nhudm bing
Sulforhodamine B (SRB). Gi4 tri OD may do dugc ti 1& thudn véi lugng SRB gén véi
phan tir protein, do dé Iugng té bao cang nhiéu (lwong protein cang nhiéu) thi gia tri OD
cang lon. Phép thir dugc thuc hién trong didu kién cu thé nhu sau:

+ Trypsin hoa té bao thi nghiém dé 1am roi té bao va dém trong budng dém dé
diéu chinh mét d¢ cho phit hop véi thi nghiém.

+ Chét thir da pha & céc ndng d6 dugc dua vao cic giéng ciia dia 96 giéng. Giéng
khong c6 chét thir nhung c¢6 TBUT (190 uL) s& dugc sir dung lam déi chimng
ngay 0. Sau 1 gid, giéng ddi ching ngay 0 té bao s& dugc ¢b dinh bing
Trichloracetic acid — TCA 20%.

+ U trong tu 4m 72 gio. Sau 72 gio, té bao duge cb dinh bang TCA trong 1 gid,
dugc nhudm bing SRB trong 30 phit ¢ 37°C, rira 3 lan bing acetic acid rdi dé
kho ¢ nhiét d¢ phong.

+ 10 mM unbuffered Tris base dé hoa tan lugng SRB, lic nhe trong 10 pht rdi
doc két qua OD & budc song 540 nm trén méy ELISA Plate Reader (Biotek).

+ Phin trim irc ché sy phét trién ctia té bao khi c6 mit chét thir s& duge xac dinh

thong qua cong thirc sau:



0D(miu) — 0D(ngay0)
0D(DMSO0) — 0D (ngay0)

- Phép thir dugre I3p lai 3 1dn dé dim bao tinh chinh xéc. Ellipticine & cic nong o 10
pg/mL; 2 pg/mL; 0.4 pg/mL; 0,08 pg/mL duge sir dung nhu 12 chit d6i chimg tham
khao;

% (rc ché = 100% —

- DMSO 1% luén duge sir dung nhu déi chimg am. Gid tri ICs0 (ndng d tre ché 50%
sur phit trién) s& duge xédc dinh nhd vao phin mém mady tinh TableCurve 2Dv4.
- Theo tiéu chudn cia Vién ung thu quéc gia Hoa Ky (NCI), cin chiét dugce coi co
hoat tinh tét véi ICs0< 20 pg/ml, trong khi chét tinh khiét duge coi ¢6 hoat tinh
t6t khi ICso< 5 uM [Hughes JP, (2011)]
IL. KET QUA VA THAO LUAN
Két qua thi nghiém dugc trinh bay & bang 1.

Bang 1. Kha ning gay djc 1é bao ciia mdu nghién ciru

Nong dj % irc ché
(ng/mL) APC ACP10 ACP20 ACP30 APC50
100 97.83 101.81 103.05 101.69 101.15
20 66.71 24.28 37.31 52.40 4247
4 11.80 422 13.95 24.24 10.31
0.8 <112 -4.08 4.63 14.11 8.26
ICso 14.63£1.56 43.17+3.11 31.611.98 25.08+1.35 29.49+1.46
Nong dg
(ug/mL) Ellipticine

10 98.72

2 89.31

0.4 50.91

0.8 24.16

ICso 0.34+0.04

Két qué trén cho thiy: Cac mAu nghién ciru d thé hién hoat tinh v6i gid tri ICso tir 14.63

—43.17 pg/mL trén dong té bao KB. Chét ddi chimg duong Ellipticine hoat dong on dinh

trong thi nghiém.
III. KET LUAN
1. Cic miu nghién ctru di thé hién hoat tinh v6i gia tri ICso tir 14.63 — 43.17
pg/mL trén dong té bao KB.
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Phu luc 6. Két qua thir nghiém hoat tinh gay doc té bao ung thu gan & ngudi

HepG2 (human hepatocarcinoma)

VIEN HAN LAM KHOA HOC VA CONG NGHE VIET NAM
VIEN CONG NGHE SINH HOC
PHONG THU' NGHIEM SINH HOC

Dia chi- 18 Duong Hoang Quéc Vict, Quan Cau Gidy, Ha Noi, Viét Nam
Tel: 844-38361744; Email: thaodo@ibt.ac.vn

KET QUA THU NGHIEM HOAT TiNH GAY POC TE BAO

(Két qud thiv nghi¢m chi cd gid tri véi mau dem thit)

- MAu thir nghiém: 05 miu, trén nhin ghi tén rd ring;
- Cic dong té bao sw dung trong nghién ciru:
+ HepG2: Ung thu té bao gan & ngudi (human hepatocarcinoma)
- Don vi giri mau: Truong Pai hoe Su pham
- Tai li¢u tham khio:

o Alley MC, Scudiero DA, Monks A, Hursey ML, Czerwinski MJ, Fine DL, Abbott BJ,
Mayo JG. Shoemaker RH, Boyd MR (1988) Feasibility of drug screening with panels of
human tumor cell lines using a microculture tetrazolium assay. Cancer research
48(3):589-601.

o Hughes JP, Rees S, Kalindjian SB, Philpott KL (2011) Principles of early drug discovery.
British journal of pharmacology 162(6):1239-1249.

o Monks A. Scudiero D, Skehan P, Shoemaker R, Paull K, Vistica D, Hose C, Langley J,
Cronise P. Vaigro-Wolff A, Gray-Goodrich M (1991) Feasibility of a high-flux
anticancer drug screen using a diverse panel of cultured human tumor cell lines. Journal
of the National Cancer Institute 83(11):757-766.

e Shoemaker RH, Scudiero DA, Melillo G, Currens MJ, Monks AP, Rabow AA, Covell
DG, Sausville EA (2002) Application of high-throughput, molecular-targeted screening
to anticancer drug discovery. Current topics in medicinal chemistry 2(3):229-246.

o Skehan P, Storeng R, Scudiero D, Monks A, McMahon J. Vistica D, Warren JT, Bokesch
H, Kenney S, Boyd MR (1990) New colorimetric cytotoxic assay for anticancer-drug
screening. Journal of the National Cancer Institute 82(13):1 107-1112

L. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1.1. Vit ligu

Vit liéu va hod chit:

- MB6i truong nudi cfy té bao: DMEM (Dulbecco s Modified Eagle Medium) hotic
MEME (Minimum Esental Medium with Eagle salt), co bd sung thém L-
glutamine, sodium pyruvat, NaHCO;, penicillin/streptomyein, 10% FBS (Fetal
Bovine Serum), Trypsin-EDTA (0.05%);

- Dung cu, thiét bj co ban: Kinh hién vi nguge (Axiovert 40 CFL); Buong dém té
bao (Fisher, Hoa ky) : Mdy quang phd (BioTek) ; T Am CO2, Tu lanh sdu -80°C,
binh nito 1ong, cin phan tich, méy do pH va cdc dung cu thi nghiém thong thuong.

1



- Céac hoa chit co ban khic: DMSO (Dimethyl sulfoxide), TCA (Trichloroacetic
acid ), Tris base, PBS (phosphate buffered saline), Ellipticine, SRB
(Sulforhodamine B), Acetic acid v.v.

- Cac dong té bao do GS. TS. J. M. Pezzuto, Truong Dai hoc Long-Island, US va
GS. Jeanette Maier, truong Dai hoc Milan, Italia cung cép.

1.2. Phuong phip xic dinh tinh dgc té bao (cytotoxic assay) d6i voi té bao nudi cz‘xy

dang don l6p

Phuong phap thir d§ doc té bio in vitro duge Vién Ung thu Quéc gia Hoa Ky
(National Cancer Institute — NCI) xac nhan la phép thir do ddc & bao chudn nhim sing
loc, phat hién cc chét c6 kha ning kim ham sy phét trién hoge di¢t TBUT & diéu kién in
vitro. Phép thir nay duge thye hién theo phuong phap ctia Skekan et al. (1990). Phép thir
tién hanh xac dinh ham lugng protein t bao tong sb dua vao mét d§ quang hoc (OD -
Optical Density) do dugc khi thanh phin protein ctia & bao duge nhugm bing
Sulforhodamine B (SRB). Gia tri OD may do dugc ti & thuan véi lugng SRB gfm vai
phan tir protein, do dé hrgng té bao cang nhiéu (lugng protein cing nhiéu) thi gia trf OD
cang 1on. Phép thir duge thue hién trong diéu kién cy thé nhu sau:

- Trypsin héa té bao thi nghiém dé lam roi t6 bao va dém trong budng dém dé diéu
chinh mat do cho phu hop véi thi nghiém. Tién hanh dua 190 pL té bao vao dia
96 giéng dé thir nghiém.

- Mau thir duoe hoa tan trong DMSO 100% dé c6 néng d6 ban du (stock) 1a 20
mg/mL. Tién hanh pha loéing mdu trén dia 96 giéng bing méi trudng nudi cdy &
bao (khong c¢6 FBS) thanh 4 day ndng do tir cao xudng thap. Chét thir da pha lodng
& cac ndng do (10 pL) duge dua vao cac giéng cua dia 96 giéng di chudn bi té bao
& trén. Giéng khong c6 chat thir nhung ¢6 TBUT (190 pL) + DMSO 1% (10 uL)
s& duoc sir dung 1am déi chimg ngay 0. Sau 1 gid, giéng ddi ching ngay 0 té bao
s& duge ¢b dinh bing Trichloracetic acid — TCA 20%.

- U trong ta 4m 72 gid. Sau 72 gid, 1€ bao duoe ¢d dinh bing TCA trong 1 gid, dugc
nhudm biing SRB trong 30 phit & 37°C, rira 3 lin bing acetic acid roi dé kho & nhiét
do phong.

- 10 mM unbuffered Tris base d& hoa tan lugng SRB, léc nhe trong 10 pht rdi doc
két qua OD & bude song 540 nm trén méy ELISA Plate Reader (BioTek).
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- Phin trim e ché sw phat trién ctia ¢ bao khi ¢6 mit chét thir s& duge xdc dinh
thong qua cong thire sau:

0D (miu) — 0D (ngay0)

% tec ché = 100% —
A %~ OD(DMS0) — 0D (ngay0)

- Phép thir duoc Ip lai 3 1an dé dam bao tinh chinh xéc. Ellipticine & cdc ndng do 10 -
2-04 - 0,08 ug/mL dugc sit dung nhu la chdt déi chimg tham khao; DMSO 1%
ludn duge sir dung nhur ddi chimg dm (ndng do cudi ciing trong giéng thur 13 0.05%).
G tri ICs (ndng 0 (e ché 50% sy phat trién) s& duge xée dinh nho vao phin mém
mady tinh TableCurve 2Dv4.

- Theo tiéu chuin cta Vién ung thu quéc gia Hoa Ky (NCI), can chiét dugc coi c6
hoat tinh tdt véi ICso < 20 pg/ml, trong khi chét tinh khiét dugc coi ¢4 hoat tinh
t6t khi ICso< 5 uM [Hughes JP, (2011)]

IL. KET QUA VA THAO LUAN
Bang 1. Kha nang gay djc (6 bao cita mau nghién citu
Ghi chi: cde miu APC. APC50, APC30 miu bi bm vio div giéng & nong do 100 pg/ml
sau khi ¢6 dinh t& bao, nén ¢6 dnh huéng dén gia tri OD do duwge

Nong do APC APCS50 > APC30
(ng/mL) [ % Ulc ché Sai 56 % Ulc ché Sai s0 % Ucché [ Saiso
100 36.92 12.06 60.58 1.30 73.63 4.93
20 72.87 3.40 66.37 1.28 32.14 1.69
4 5.47 0.52 11.71 0.35 3.08 0.28
0.8 2.42 0.14 6.07 0.26 0.50 0.06
ICso 17.31£0.27 16.36+0.67 48.89+3.08
Nong do APC20 APCI0 Ellipticine
(ng/ml) | % Ucché Sai s6 % Ucché | Saisb % Ucché | Saiso
100 46.13 1.83 42.19 2.36 97.78 1.05
20 23.12 0.91 19.40 1.59 80.76 0.94
4 2.69 0.25 3.88 0.28 5131 1.26
0.8 1.55 0.16 -0.56 0.05 23.12 1.14
| ICso >100 >100 0.35+0.03

Ghi chii: Ellipticine dwgc thic nghi¢gm ¢ dai nong dj |l

8 pg/ml

Két qua trén cho thay 02 miu APC20 va APC10 chua thé hién hoat tinh gay dde & cac
ndng do nghién ctru trén dong HepG2. Cic miu con lai cho thy muc hoat tinh gy de
€ bio voi gid tri IC50 tir 16.36 — 48.89 pg/mL. Chét déi ching duong Ellipticine hoat
dong 6n dinh trong thi nghiém.
I11. KET LUAN
1. Hai miu APC20 vi APC10 chwa thé hién hoat tinh gy dgc & cdc ndng 4
nghién ctru trén dong HepG2.




2. Cic miu con lai cho thiy

mire hoat tinh giy djc té bao véi gid tri IC50 tr
16.36 - 48.89 pg/mL.

Ha Npi, ngay 22 thing 11 nam 2022
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Phu luc 7. Két qua thir nghiém hoat tinh gay doc té bao than gbc phoi &
nguol HEK-293A (human embryonic kidney cells)

VIEN HAN LAM KHOA HOC VA CONG NGHE VIET NAM
VIEN CONG NGHE SINH HQC
PHONG THU* NGHIEM SINH HOC

Dia chi: 18 Puong Hoang Quéc Viét, Quan Cau Gidy, Ha N§i, Viét Nam
Tel: 844-38361744; Email: thaodo@ibt.ac.vn

KET QUA THU NGHIEM HOAT TiNH GAY PQC TE BAO

(Két qui thir nghiém chi cé gid tri véi méu dem thit)

- Méu thir nghi¢m: 05 miu ACP
- Cicdong té bao sir dung trong nghién ciru:
+ HEK-293A: Té bao than géc phdi & ngudi (human embryonic kidney cells)
- Don vi giti miu: Pai hge Sw pham Ha Nji
- Thoi gian thir nghiém: 5/2021
- Tailiéu tham khéo:

e Alley MC, Scudiero DA, Monks A, Hursey ML, Czerwinski MJ, Fine DL, Abbott BJ,
Mayo JG, Shoemaker RH, Boyd MR (1988) Feasibility of drug screening with panels of
human tumor cell lines using a microculture tetrazolium assay. Cancer research
48(3):589-601.

e HughesJP, Rees S, Kalindjian SB, Philpott KL (2011) Principles of early drug discove:
British journal of pharmacology 162(6):1239-1249.

e Monks A, Scudiero D, Skehan P, Shoemaker R, Paull K, Vistica D, Hose C, Langley ‘
Cronise P, Vaigro-Wolff A, Gray-Goodrich M (1991) Feasibility of a high-flux
anticancer drug screen using a diverse panel of cultured human tumor cell lines. Jowrnal
of the National Cancer Institute 83(11):757-766.

e Shoemaker RH, Scudiero DA, Melillo G, Currens MJ, Monks AP, Rabow AA, Covell
DG, Sausville EA (2002) Application of high-throughput, molecular-targeted screening
to anticancer drug discovery. Current topics in medicinal chemistry 2(3):229-246.

e Skehan P, Storeng R, Scudiero D, Monks A, McMahon J, Vistica D, Warren JT, Bokesch
H, Kenney S, Boyd MR (1990) New colorimetric cytotoxic assay for anticancer-drug
screening. Journal of the National Cancer Institute 82(13):1107-1112

I. VAT LIEU VA PHUONG PHAP NGHIEN CU'U
1.1. Vit li¢u

Vit li¢u va hod chat:

- Cac dong té bao ung thu & ngudi, & chudt va té bao lanh

- Mi trudng nubi cdy té bio: DMEM (Dulbecco s Modified Eagle Medium) hogc
MEME (Minimum Esental Medium with Eagle salt), c6 bd sung thém L-
glutamine, sodium pyruvat, NaHCOs, penicillin/streptomycin, 10% FBS (Fetal
Bovine Serum), Trypsin-EDTA (0.05%);




- Dung cy, thiét bi co ban: Kinh hién vi ngugc (Axiovert 40 CFL); Budng dém té
bao (Fisher, Hoa ky) ; Méy quang ph (BioTek) ; Ta 4m CO2, T lanh sau -80°C,
binh nito 1ong, can phén tich, may do pH va céc dung cy thi nghiém thong thuong,

- Cac hoa chat co ban khac: DMSO (Dimethyl sulfoxide), TCA (Trichloroacetic

acid ), Tris base, PBS (phosphate buffered saline), Ellipticine, SRB

(Sulforhodamine B), Acetic acid v.v.
- Cac dong té bao do GS. TS. J. M. Pezzuto, Trudng Dai hoc Long-Island, US va

GS. Jeanette Maier, truomg Dai hoc Milan, Italia cung cép.

1.2. Phwong phap xdc dinh tinh djc té bao (cytotoxic assay) adi vei té bao nudi ciy

dang don lop

Phuong phap thir d§ doc té bao in vitro duge Vién Ung thu Qudc gia Hoa Ky

(National Cancer Institute — NCI) xdc nhan 13 phép thir do dgc té bao chuén nhim sang

loc, phét hién cdc chit c6 kha ning kim him s phat trién hodc diét TBUT & diéu kién in

vitro. Phép thir nay dugc thue hién theo phuong phép cua Skekan et al. (1990). Phép thir

tién hanh xdc dinh ham luong protein té bao léng sé dua vao mat do quang hoc (OD —

Optical Density) do dugc khi thanh phdn protein cta té bao dugc nhudm bing

Sulforhodamine B (SRB). Gia tri OD may do dugce ti 1€ thudn véi lugng SRB gén voi

phan tir protein, do do lugng & bao cang nhiu (lugng protein cang nhiéu) thi gia tri OD

cang 16n.

+

Phép thir duge thue hién trong didu kién cu thé nhu sau:

Trypsin héa té bao thi nghiém dé lam ri té bao va dém trong budng dém dé
diéu chinh mat d6 cho phu hop véi thi nghiém.

Chét thir di pha & cac ndng do dugc dwa vao cic giéng ctia dia 96 giéng. Giéng
khéng c6 chét thir nhung ¢6 TBUT (190 uL) s& dugc sir dung lam déi chimg
ngay 0. Sau 1 gio, giéng déi chimg ngay 0 té bao s& duge cb dinh béng
Trichloracetic acid — TCA 20%.

U trong t 4m 72 gid. Sau 72 gio, t& bao dugc ¢b dinh bing TCA trong 1 gio,
dugc nhudm béng SRB trong 30 phiit & 37°C, rira 3 lin bing acetic acid rdi dé
kho ¢ nhiét do phong.

10 mM unbuffered Tris base dé hoa tan lrong SRB, lic nhe trong 10 phiit rdi
doc két qua OD & bude séng 540 nm trén mdy ELISA Plate Reader (Biotek).
Phén trim tc ché sy phat trién ctia té bao khi c6 mit chit thir s& dugc xac dinh

thong qua cong thirc sau:




0D (miu) — 0D (ngay0)
0D(DMS0) — 0D(ngay0)
- Phép thir dugc Idp lai 3 1An dé dam bao tinh chinh x4c. Ellipticine & céc ndng do 10
ug/mL; 2 ug/mL; 0.4 pg/mL; 0,08 pg/mL duoc sir dung nhu 12 chit déi chimg tham
khao;

- DMSO 1% luén duge sir dung nhu dbi chimg am. Gia trj ICso (ndng do tre ché 50%

% trc ché = 100% —

su phit trién) s& dugc xdc dinh nhd vio phin mém may tinh TableCurve 2Dv4.
- Theo tiéu chuén ctia Vién ung thr qudc gia Hoa Ky (NCI), cin chiét duge coi ¢6
hoat tinh tét véi ICso < 20 pg/ml, trong khi chét tinh khiét dugc coi c6 hoat tinh
t6t khi ICso< 5 pM [Hughes JP, (2011)]
IL. KET QUA VA THAO LUAN
Két qua thi nghiém dugc trinh bay & bang 1.

- A ~ . , A A g - A n -
Bang 1. Phan tram icc ché sw phit trién 18 bao ciia méu nghién ciru

% trc ché
Nong do ACP Nong dj ACP1 Nong dp ACP2
(ng/mL) (pg/mL) (ug/mL)
100 26.99 100 18.46 150 1831
20 13.85 20 11.77 30 13.21
4 7.19 4 6.02 6 4.94
0.8 2.97:% 0.8 1.56 1.2 -0.31
ICx >100 ICso >100 ICso >150
Nong dd ACP3 Nong d9 ACP5 Nong dj Ellipticine
(pg/mL) (ug/mL) (pg/mL)
200 2241 250 3845 10 93.53
40 13.42 50 28.24 2 75.84
8 7.53 10 11.27 0.4 52.69
1.6 0.62 2 427 0.08 24.73
ICs >200 ICs >250 ICso 0.40 £ 0.03

Két qua trén cho théy cdc mau chua thé hién hoat tinh & cdc néng do nghién ciru. Chit
ddi chitng dwong Ellipticine hoat dong 4n dinh trong thi nghiém.
1L KET LUAN
1. Céc miu chua thé hién hoat tinh & cdc néng d¢ nghién ctru
Ha Npi, ngay 24 thing 5 nim 2021
Truéng phong
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Phu luc 8. Két qua thir nghiém hoat tinh chéng oxy héa trén hé DPPH

VIEN HAN LAM KHOA HQC & CONG NGHE VIET NAM

VIEN HOA HOC §Z S
< PHONG HOA SINH UNG DUNG 2
Tel: (+84) 4-37914586 o
Phong 601, Nha A18,18 Hoang Qudc Viét, Cau Gidy, Ha Noi, Viét Nam

PHIEU TRA KET QUA THU HOAT TINH
CHONG OXY HOA DPPH

Ngudi giri mau: Luong Phi Hoang

Ngay giri: 04/2021

S6 lugng mau: 05 miu
1. Nguyén li cua phép thu:

1,1-diphenyl-2-picrylhydrazyl (DPPH) la chét tao ra gbc tw do du'qc dung dé thyc hién

sang loc tac dung chdng oxy hoa cua cdc chit nghlen ctru. Hoat tinh chéng oxy hoéa thé hién
qua viéc lam gidm mau cua DPPH, dugc xéac dinh bing phuong phap do quang & budc séng A
=517 nm.
2. Cich tién hanh:

Pha dung dich DPPH c6 nong d6 ImM trong Methanol (MeOH). Chat thir dugc pha trong
DMSO 100% sao cho ndng do cudi cing dat duge mot day céc nong do. Dé thoi gian phan img
30 phit ¢ 37°C, doc mét d¢ hip phu ctia DPPH chua phan (g bing méy doc Biotek & budc
song 517 nm.

% bay gbc tu do DPPH ctia miu thir duge tinh theo cong thirc sau:
SC% = (OD tring — OD miu lhl'l)/ ODl.ring (%)~

ECso duoc tinh theo gia trj SC twong quan véi cac ndng do khac nhau cta chét thir, thi
nghiém duoc ldp lai véin = 3.

Dudng chudn biéu thi mdi twong quan giira ndng d6 DPPH va mét d6 quang hoc:

Db thj twong quan gira mat d§ quang hoc va ndng a§ DPPH k

1.8000

=0.3225x+0.0241 g

16000 2 R?=0.9938 / l’&
1.4000

1.2000
1.0000
08000
06000
0.4000
02000

Mt d¢ quang hoc (OD)

0.0000
00000 10000 20000 30000 40000 50000 60000
Néng a5 DPPH mM

Tai liéu tham khao



¢ Kai Marxen, Klaus Heinrich Vanselow, Sebastian Lippemeier, Ralf Hintze, Andreas
Ruser and Ulf-Peter Hansen “Determination of DPPH Radical Oxidation Caused by
Methanolic Extracts of some Microalgal Species by Linear Regression Analysis of
Spectrophotometric Measurements” Sensors 2007, 7, 2080-2095.

M. Burits and F. Bucar, Antioxidant activity of Nigella sativa essential oil, Phytotherapy
Research 14 (2000), pp. 323-328.

e M. Cuendet, K. Hostettmann and O. Potterat, Iridoid glucosides with free radical
scavenging properties from Fagraea blumei, Helvetica Chimica Acta 80 (1997), pp.
1144-1152.

3. Két qui thir hoat tinh chéng oxy héa trén hé DPPH

, = S Gia tri ECso
TT Tén miu Nong d§ thir % biit gitr goc tw do
(ng/ml)
(ug/ml)
256 89
1 Polyphenol tra 64 77 13.99+0.26
hoa vang 16 37:5
4 3
256 91
54 AGN/CS/PP10 64 89.5 31.16+2.31
16 575
4 2
256 92
3 AGN/CS/PP20 64 89.5 14.57+0.41
16 59
4 5 S
256 90
4 AGN/CS/PP30 64 85.5 14.37+0.17
16 56.5
4 ]
256 91
5 | AGN/CS/PP50 64 88.5 13.99+0.26
16 46
4 5
32 100
Quercetin 8 45.5 9.97£0.25
2 0
0,5 0
Ha N¢i, ngay 29 thang 04 nam 2021
Vién Hoa hoc x4c nhin Ba Nguyén Thi Trudng phong Nguoi tra két qua
Thu Ha la Trudng phong HSUD
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Phu luc 9. Két qua thir nghiém hoat tinh ¢ ché nitric oxide (NO inhibition)

VIEN HAN LAM KHOA HOC VA CONG NGHE VIET NAM
VIEN CONG NGHE SINH HQC
PHONG THU* NGHIEM SINH HOC

Dia chi: 18 Dudng Hoang Qude Viét, Quin Cau Gidy, Ha N§i, Vigt Nam
Tel: 84-24-38361744; Email: thaodo@ibt.ac.vn

KET QUA THU NGHIEM HOAT TiNH UC CHE
NITRIC OXIDE (NO INHIBITION)

(K&t qua thiv nghiém chi ¢é gid tri véi mau dem thit)

- Tén miu: 05 miu r
- Don vi gitri miu: Pai hoc Sw pham Ha Noi
- Tai liéu tham khio:

e Liao H, Banbury L, Liang H, Wang X, Lii X, Hu L, Wu J (2014) Effect of Honghua
(Flos Carthami) on nitric oxide production in RAW 264.7 cells and a-glucosidase
activity. Journal of Traditional Chinese Medicine 34(3): 362-368

e Combet S, Balligand JL, Lameire N, Goffin E, Devuyst O (2000) A specific method
for measurement of nitric oxide synthase enzymatic activity in peritoneal biopsies.
Kidney International 57(1):332-8

e Tsai PJ, Tsai TH, Yu CH, Ho SC (2007). Comparison of NO-scavenging and NO-
suppressing activities of different herbal teas with those of green tea. Food
Chemistry, 103(1), 181-187.

e Bernardes NR, Heggdorne-Aratjo M, Borges [F, Almeida FM, Amaral EP,
Lasunskaia EB. Muzitano MF, Oliveira DB (2014). Nitric oxide production,
inhibitory, antioXidant and antimycobacterial activities of the fruits extract and
flavonoid  content  of  Schinus terebinthifolius. Revista  Brasileira  de
Farmacognosia, 24(6), 644-650.

e Cheenpracha S, Park EJ, Rostama B, Pezzuto JM, Chang LC (2010) Inhibition of
nitric oxide (NO) production in lipopolysaccharide (LPS)-activated murine
macrophage RAW 264.7 cells by the norsesterterpene peroxide, epimuqubilin
A. Marine drugs, 8(3), 429-437.

L. VAT LIEU VA PHUONG PHAP NGHIEN CU'U

1.1 Vit liéu

- Lipopolysaccharides (LPS) tir Escherichia- coli cia Sigma Chemical Co. (St.
Louis, MO, USA). Dulbecco’s Modified Eagle’s Medium (DMEM), fetal bovine
serum (FBS) were from Life Technologies, Inc., (Gaithersburg, MD, USA).
Sodium nitrite, sulfanilamide, N-1-napthylethylenediamine dihydrochloride and
dimethyl sulphoxide (DMSO) ctia Sigma Chemical Co. (St.' Louis, MO, USA).




cic hoa chét cin thiét khac cua cac hang Sigma, GIBCO, Invitrogen, Promega
V.V,
Dong 1€ bio: RAW 264.7 do GS. TS. Domenico Delfino, Dai hoc Perugia, Italia

cung cép.

1.2. Phwong phdp nuéi cdy té bao in vitro

Dong té bao RAW264.7 duge nudi cdy trong moi trrong DMEM véi thanh phin
kém theo gém 2 mM L-glutamine, 10 mM HEPES, va 1,0 mM sodium pyruvate,
ngoai ra b sung 10% fetal bovine serum — FBS (GIBCO).

Té bao duge cdy chuyén sau 3-5 ngay vai ti 1é (1:3) va nudi trong to dm CO2 &

diéu kién 37°C, 5% COa.

L.3. Phicong phdp xdc dinh kha néng irc ché san sinh NO ctia té bao macrophage

RAW 264.7

Té bio RAW 274.7 dugc dua vao dia 96 giéng & ndng do 2 x 10° tb/giéng va nudi
trong ti 4m & 37°C va 5% CO; trong 24h.

Tiép theo, moi truong nudi cdy dugc loai bo, thay bing méi truong DMEM khong
¢6 FBS trong 3h.

Té bao sau d6 duoe t miu nghién ciru & cac ndng do khac nhau trong 2h trude
khi duge kich thich san sinh yéu t6 NO bing LPS (10 pg/mL) trong 24h.

Mot s6 giéng khong duge i mau ma chi sir dung dung dich pha mau dugc coi la
dbi chimg am. Trong khi déi chimg duong dugc sir dung la 1a Dexamethasone
(Sigma) & cac ndng dd 100; 20; 4 va 0.8 uM.

Nitrite (NO2"), duge xem 14 chi thi cho viée tao NO, s€ dugc xac dinh nho bd
Griess Reagent System (Promega Cooperation, WI, USA). Cu thé 1a, 100 pL moi
truong nudi t bao (1 mau) duge chuyén sang dia 96 méi va duge thém vao 100
uL Griess reagent: 50 pL of 1% (w/v) sulfanilamide trong 5% (v/v) phosphoric
acid va 50 pL 0.1% (w/v) N-l-naphthylethylenediamine dihydrochloride pha
trong nudée.

Hon hop nay duge u tiép & nhiét do phong trong 10 phut va ham lugng nitrite s&
duge do bing méy microplate reader & budc song 540 nm. Méi truong DMEM
khdng FBS duogc sir dung nhu giéng tréng (blank).

Ham luong nitrite cta timg mAu thi nghiém duge xdc dinh nhe vao dudng cong
ham lugng chuin NaNO; va duge so sdnh % véi miu chimg 4m (LPS).

Kha niing trc ché san sinh NO tuong (g ctia mau duge xdc dinh nhd cng thic :
2



% tre ché =100%.- [ham lugng NOgmpie/ham lugng NOyps]*100

0%

Phép thi duoe 13p lai 3 1an dé dam bao tinh chinh xéc. Gid tri ICso (ndng d§ e ché

30% sy hinh thanh NO) s& duge xdc dinh nhé vao phin mém méy tinh TableCurve
2Dv4

1.4. Phép thir sinh hoc xdic dinh kha ning gay djc té bao bing MTT

Phuong phip MTT duoc sir dung dé xdc dinh sy phat trién ciia té bao dudi tic

dong cua chit nghién ctru. Phuong phép nay xac dinh sy phat trién cta té bao théng

qua sir hinh thanh sén phdm formazan méau khi dua MTT vao giéng té bao dudi tac

ddng cta enzyme trong té bao séng. Cu thé nhur sau:

Dia nuéi cﬁy 1€ bao dé thr nghiém su bidu hién NO & trén, sau khi thu dich ndi

dé xac dinh ham lugng NO sé& dugc thém vao mdi giéng la 90 pL méi truong

nuoi cay té bao va 10 uL MTT (ndng do cudi cang la 5 mg/mL). Sau 4h, loai

bo méi trudng, tinh thé formazan dugc hoa tan bang 50 uL DMSO 100%.

- Gid trj OD do & budc song 540 nm bing médy quang phd BioTek EIx800. Kha

ning sdng sot ca té bao khi co mit chit thir s& duge xéac dinh thong qua cong

thirc sau:

% s6ng sot

0D(miw)-0D(blank)

x 100

0D(DMS0)-0D(blank)

II. KET QUA NGHIEN CU'U

Kha nang tre ché san sinh NO ctia cdc mau nghién ctru dugc thé hién & bang sau:

Nong do ACP ACP20)
(ng/mL) | % ire ché NO % té bao song % e ché NO % t& bo song
TB [ Sais6 TB [ Saiso TB | Saisé TB [ Saiso
100 71.43 3.52| 9075 3.10|  65.90 2.01| 8737 115
20 48.53 1.56 | 91.97 .55 2627 1.61 |  89.25 1.86
4 32.10 1.06 11.98 0.65
0.8 13.36 1.03 4.15 0.30
1Cso 20.39+1.46 - 61.23:4.19 -
Nong d9 ACPI10 3 INQERE
(ug/mL) | % tre ché NO % té bao song % e ché NO % té bao sdng
TB_ [ Saisb TB_ | Sai so TB [ Saisd TB  [Saisé
100 45.47 1.06 | 84.78 1.55 [ 64.06 130 | 86.28 1.16
20 27.65 1.96 | 86.87 2.04] 23.96 1.65| 89.13 1.33
4 10.60 1.03 13.36 1.13
0.8 2.76 0.25 5.01 0.13
1Cso >100 - 66.53+3.76 -
Nong d ACP50 i
(ng/mL) | % tre ché NO Y% té bio song
TB | Saisb TB [ Sais |

NS& Lot

&
1

\!



1.02

0.84

Nong d¢ Dexamethasome
(1) % ire ché NO % ¢ bao sbng
TB | Saisé TB | Saisé
100 893‘4_& 86.51 2.15
|20 | 5250 1.65 93.71 1.87
4 39.59 1.56
08 | 2824 0.75
1Cso 14.20+0.54 =
Ghi chii: Cic mau boi vang cho thay lwgng ¢ bio song <80% ¢ nhitng nong dj thi nay. Do viy % tec ché

NO 6 nhitng nong ap niy KHONG duge stk dung dé tinh 1C50

Két qua trén cho thiy: Ngoai trir mau ACP10 chua thé hi¢n hoat tinh ¢ cic néng do
thit nghiém, cac miu con lai da thé hién hoat tinh tre ché sinh NO véi gid tri ICso tir
20.39 - 66.53 pg/mL. Déi chimg dwong Dexamethasone hoat dong én dinh trong thi
nghiém.

KET LUAN

1. ACP10 chua thé hi¢n hoat tinh & cdc nong dd thir nghiém;

2. Cic miu con Igi d thé hién hogt tinh e ché sinh NO véi gid tri ICso tir 20.39

—66.53 ng/mL.
Ha Ngi, ngay 22 thdang 11 niim 2022
Xie nhin chir ki Trudéng phon
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