KHOA HOC SUC KHOE

STUDY ON STRUCTURAL CHARACTERIZATION AND
PROPERTIES OF RUTIN-LOADED CARRAGEENAN
SYSTEM FABRICATED BY SOLUTION METHOD

Vu Quoc Manh! Ha Ngoc Thao Nhi? Vu Thi Thu Huong?
Le Minh Duc* Vu Hoang Anh’ Ngo Ha Linh®

1,2,3,4.5,6Thanh Do University
Email: vgmanh@thanhdouni.edu.vn'; hnhi201104@gmail.com’; vuthihuong042004@gmail.com’;
Iminhduc39@gmail.com?; vuthihoanganh244@gmail.con?’; linhng1201@gmail.com.vn’
Received: 1/12/2025; Reviewed: 8/6/2026; Revised: 13/6/2026; Accepted: 16/10/2026
DOL: https://doi.org/10.58902/nckhpt.e-v2i2.336

Abstract: Rutin is a natural flavonoid with strong antioxidant, anti-inflammatory, anticancer,
neuroprotective, and vasoprotective activities;, however, its poor water solubility, low stability, and
limited oral bioavailability significantly restrict its pharmaceutical applications. In this study, rutin-
loaded carrageenan (CaR) composite materials were successfully prepared using a solution-based
method with varying rutin contents. The structural, morphological, and thermal characteristics of
the obtained composites were analyzed using FTIR spectroscopy, FESEM imaging, and differential
thermogravimetric (dTG) analysis. FTIR results confirmed the presence of physical interactions,
mainly hydrogen bonding and van der Waals forces, between carrageenan and rutin without altering
their chemical structures. FESEM images revealed that rutin crystals were effectively dispersed
within the polymer matrix, with particle sizes reduced from 200—400 nm (pure rutin) to
approximately 50—100 nm in the CaR composites. Thermal analysis showed a significant decrease in
the melting point of rutin in the composites, indicating its transition to a more amorphous state.
These findings demonstrate that carrageenan effectively enhances the dispersibility and
physicochemical behavior of rutin, providing a promising approach to improve its solubility and

potential bioavailability for future pharmaceutical applications.
Keywords: Solubility enhancement; Carrageenan, Thermal analysis; Rutin, Nanocomposite.

1. Pit van dé

Trén thé gidi, ty 1é nguoi méc cic bénh man
tinh khong 1ay nhu tim mach, tiéu duong, viém
nhiém, ung thu va rdi loan chuyén hoéa ngay
cang gia tang. Theo thong ké cua To chic Y té
Thé gi6i (WHO), cac bénh man tinh chiém
khoang 74% tdng sb ca tir vong toan cau (Satari
et al., 2021).

Rutin 13 mot hop chat thugc nhom flavonoid
glycoside tw nhién c6 nhiéu trong cac loai thuc
vat dién hinh nhu: hoa hoe, kidu mach, cam
quyt, tao va mot sé loai thuc vat khac (Enogieru
et al., 2018). Rutin (Ru) c6 kha ning chong oxy
hoa, gitip trung hoa cac gbe tu do va bao vé té
bao khoi stress oxy hoa (Aditya Ganeshpurkar &
Saluja, 2016). Ngoai ra rutin con cé tac dung
chéng viém chdng ung thu, bao vé than kinh,
khang khuan va ting cuong tinh bén viing clia
mao mach mau gop phan trong diéu tri bénh tim
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mach va ting huyét ap (Gullon et al., 2017).
Rutin ciing cho thay tiém ning hd trg trong
phong ngira bién ching cua tiéu dudng va céac
bénh thoai hoa than kinh (Enogieru et al., 2018).
Nho vao hoat tinh sinh hoc da dang,rutin c6 tiém
ning tmg dung trong duoc pham va thyc phim
chuc nang (Prasad & Prasad, 2019). Tuy nhién,
rutin ton tai nhuoc diém la tan kém trong nudc
(~12 mg/100 mL nuéc), dé bi phan hily duéi anh
sang, nhiét do sinh kha dung qua duong ubng
thap do héap thu kém va chuyén hoéa nhanh, tir d6
han ché hiéu qua tng dung truc tiép (Janbaz et
al., 2002). Do d6, bénh nhan phai dung thudc
nhiéu 14n trong ngay dé duy tri ndng d6 hiéu qua
trong co thé, didu nay khong nhiing lam ting
nguy co gip tac dung phu ma con dan dén ling
phi duoc chit. Nghién ctru tip trung vao quy
trinh ché tao hat nano rutin va khao sat cac dic
trung tinh chat cua san pham thu dugc.
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Hinh 1. CAu triic rutin

2. Téng quan vé tinh hinh nghién ctru

Trong nhimg nim gin day, nhidu hudng tiép
can khac nhau da duogc trién khai nham cai thién
d6 tan, 6 on dinh va sinh kha dung cua rutin
thong qua cong nghé nano.

Tinh thé nano rutin dugc ché tao nhim giam
kich thudc tiéu phan rutin xubng kich thudc
nano gitp ting dién tich bé mat tiép xuc va cai
thién d6 hoa tan ma khong can dén chat mang.
Mauludin va cong sy (2009) da ap dung phuong
phap dong kho dé ché tao tinh thé nano rutin voi
kich thudc trung binh 721 nm, sau d6 bao ché
thanh dang vién nén bang k¥ thuét nén truc tiép;
két qua cho thay téc d6 va muc do hoa tan cia
vién nén chua tinh thé nano vuot trdi rd rét so
v6i vién nén vi tinh thé va san pham thuong mai
(hoa tan hoan toan sau 30 phut so voi 71% va
55%) (Mauludin et al., 2009), qua d6 goi y kha
nang cai thién sinh kha dung duong udng.

Nano rutin dugc ché tao trén nén chét mang
polymer/lipid dé bao géi rutin nham kiém soat
giai phong va ting d6 6n dinh. Cac hat nano
lipid rin mang rutin dwoc ché tao trén nén
polymer (Eudragit L100) va lipoid (glycerol
monostearate/lecithin ddu nanh) dat hi¢u sudt
mang rutin dén 97,85%: nghién ctru dugc dong
hoc in vivo cho thay sinh kha dung dudng udng
tang 3,2-4,7 lan so v6i dang bao ché khong chira
rutin, dong thoi cai thién hoat tinh chdng ting
huyét ap (Kumar et al., 2018).

Zhang va Han (2018) lai khai thac hé hat
nano zein-caseinat natri dé mang rutin, tap trung
vao hoat tinh chéng oxy héa hon 14 hi¢u qua giai
phong thude, voi kha nang don gdc tw do DPPH
va ABTS lan luot dat 52,7% va 71,2%.

Li va cong su da Kkét hop luc cit tde do cao
va dong nhét hoa ap suét cao dé tao tinh thé nano

dang que (~400 nm), sau d6 phdi ché thanh gel
(NC-gel); nghién ctu in vivo chiing minh hi¢u
qua ngan ngira 130 hoa da va ton thuong do tia
UV, déng thoi thé hién hoat tinh bit tu do manh
qua thtr nghiém DPPH (Li et al., 2021). Tinh thé
nano rutin (RN) dugc ché tao bang phuong phép
siéu 4m, c6 dang hinh cu véi kich thudc trung
binh 75 £+ 0,16 nm. Trong khi rutin ty do khong
gdy doc té bao trén dong té bao ung thu biéu md
vay dau va ¢ & ndng d6 2000 pM, con RN thé
hién tac dung giy doc ro rét voi ICso khoang
27,34-30,51 uM, cao gép 100 lan so véi rutin.
Két qua cho thidy RN c6 tac dung chéng ung thu
vuot trdi hon hin rutin tu do (Bohlouli et al.,
2021).

Hassan va Sohman (2022) st dung k¥ thuat
phan tan trong nén hydrogel két hop chit 6n
dinh hydroxypropyl beta-cyclodextrin (HP-f-
CD) dé tao tinh thé nano kich thudc 270-500
nm, két qua thu dugc do tan va tdc do hoa tan
tang lan lugt 102-202 lan va 2,3-6,7 lan, dong
thoi luong thube thAm qua da cao gép 2,5 14n so
v6i hydrogel rutin tw do — cho thiy tiém ning
L'rng dung qua duong da chu khong chi duong
udng (Hassan & Soliman, 2022).

O mot huéng khac, Surendran va Palei
(2022) sir dung phuong phap gel hoa ion dé tao
hat nano chitosan-alginate chira rutin, cong thirc
t6i uu (RCANP4, ty 1¢ rutin:alginate:chitosan =
1,24:5:2) cho kich thudc hat 168,4 nm, thé zeta -
24,7 mV, hiéu suat giir thuéc 91,23% va ty 1&
giai phong in vitro dat 88,89% sau 24 gio.

C6 thé thdy, cac nghién ctru hién c6 chi yéu
tap trung giam kich thudc hat bang ky thuat vat
1y (siéu am, dong nhat ap suit cao, dong kho) dé
tao tinh thé nano khong mang, hoic sir dung chét
mang polymer/lipid tong hop dé bao géi rutin
nham kiém soat giai phong. Tuy nhién, phan 16n
cac h¢ mang duoc su dung (Eudragit, HP-B-CD,
zein-caseinat) déu c6 ngudn gdc tong hop hodc
ban téng hop, trong khi cac nghién ctru khai thac
vat liéu mang c6 ngudn gde tu nhién, than thién
sinh hoc con kha han ché. Do véy, nghién ctu
lwa chon carrageenan - polymer tu nhién dé ché
tao hat nano rutin va danh gid mot s6 tinh chat
ctia san pham thu duoc.

3. Phwong phap nghién ctru
3.1. Héa chit, thiét bi va dung cu
Rutin (Cy7H30016) dang bt (98%), Mw:
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610,52 g/mol cia Trung Qudc; Carrageenan
dang bot cua hang Aladdin — Trung Qudc; Cac
hoa chét khac: ethanol, potassium chloride dugc
cung cip boi hing Xilong, Trung Qudc.

3.2. Phwong phdp nghién ciru

3.2.1. Phuwong phdp phé hong ngoai bién doi
Fourier ( FTIR)

Ph6 hdng ngoai bién doi Fourier (FTIR) cua
vat liéu t6 hgp CaR dugc ghi bang thiét bj phd
hong ngoai bién ddi Fourier Nexus 670 (Hoa
Ky) tai Vién K¥ thuét nhiét déi — Vién Han lam
Khoa hoc va Cong nghé Viét Nam. Cac mau
dugc do phd & ving phd tir 400 cm! dén 4000
cm! véi d6 phan giai 8 cm!, véi 32 1an quét.
3.2.2. Phwong phdp hién vi dién tir quét truong
phat xa (FESEM)

Hinh thai, cau trac cta vat lidu to hop CaR
dugc quan sat va ghi anh trén thiét bj hién vi
dién tir quét truong phat xa (FESEM) (FESEM S
4800, Hitachi, Nhat Ban) trong méi truong khi
tro tai Vién Vé sinh dich té Trung Uong. Trudc
khi tién hanh, mau dugc phu 1 16p platin mong
dé khong bi tich dién trén bé mat mau.

3.2.3. Phuong phap nhiét lwong truong (dTG)

Nghién ciru dic trung tinh chat nhiét bang
phuong phéap phéan tich nhiét khéi lugng, dugc
hién thi trén may Labsys TGA 1600 (Setaram,
Phap) tai khoa Hoa hoc — Truong Pai hoc Khoa
hoc Ty nhién, Pai hoc Qubc gia Ha Noi.

3.3. Ché tao vit liéu té hop carrageenan mang
rutin

Khudy 0,5 gam Carr trong 100 mL H,O &
80°C trong 30 phut, sau d6 khudy & nhiét do
phong 30 phat dong thoi thém lugng KCI twong
duong 1% khdi lugng Carr thu duge dung dich
X. Mot luong rutin twong trng dugc hoa tan
trong 10 mL ethanol thu dugc dung dich B.
Dung dich B dugc nhd tir tir vao dung dich X
(téc do 30 giot/phiit) dong thoi khudy dong hoa
5 phit, tc d6 20.000 vong/phut. Dung dich, tiép
tuc dugc khudy tir trong vong 2 gid (tbc do 400
vong/phit). Dung dich thu duoc db ra dia petri,
dem dong da va tién hanh dong kho. Bot thu
dugc chét rin c6 mau vang nhat, duoc nghién
min béng cbi mi ndo thu duge bot mau vang
nhat. Mau thu duoc ky hiéu chung CaR, thanh
phan va ky hiéu cac mau dugc trinh bay trong
bang 1.
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Bang 1. Thanh phin va ky hiéu miu vat li¢u
t6 hop CaR

Miu Mcarr mkci MRy
(®) (8 (8

CaR3 0,5 0,005 0,015

CaR5 0,5 0,005 0,025

CaR7 0,5 0,005 0,035
CaR10 0,5 0,005 0,05

CaR15 0,5 0,005 0,075

Nguon: Két qua nghién civu ciia nhom tdc gia
4. Két qua nghién ctru
4.1. Phé héng ngoai bién doi Fourier (FTIR)

Ph FT-IR cuia Carr, Rutin dugc trinh bay
trong Hinh 2. Quan sat trén phd FT-IR cta Rutin
thdy xuat hién ¢ 3342 cm! dic trung cho dao
dong hoa tri cua nhom —OH, dao dong hoa tri
ctia nhom -C=0 ¢ sb song 1a 1652 cm'; dao
dong bién dang nhom CH xudt hién & 1361 cm™!;
nhom -C-O c6 dao dong hoéa tri 6 1041 cm™! va
1294 cm™,

Phd IR cua Carr cho thdy nhém -OH c6 dao
dong hoa tri tai 3383cm!; peak nhon & 1634 cm’!
dac trung cho dao dong hoa tri cia nhém -C=0;
nhom -C-O ¢6 dao dong hoéa tri & 1036 cm! va
peak nhon ¢ 843 cm' 1a dao dong hoa tri cua
nhom -S=0.

Phé FT-IR cua céc to hop vat liéu CaR trén
Hinh 2 xuét hién ddy du cac tin hiéu dic trung
ciia Carr va Ru. Tuy nhién c6 mot sy thay doi
nho cac peak cua cic nhém dic trung nhung
khong dang ké. Diéu nay 1a do Carr va Ru di c6
tuong tac voi nhau bang tuong tac ludng cyc va
lién két hydrogen giita nhém -OH véi nhau va
v6i C=0 ciia cic thanh phan. Vi tri hip thy cta
nhom carbonyl (C=0) dao dong trong khoang
1634-1653 cm™, biéu hién sy dich chuyén nhe
so véi mau chuan. Sy thay doi nay cho thay kha
ning hinh thanh lién két hydrogen giita nhém
C=0 cta Car va nhom hydroxyl (-OH) cua rutin,
tir d6 lam thay d6i moi truong hoa hoc xung
quanh lién két C=0. Nguoc lai, cac dai hép thu
dic trung ciia nhom C—-O khong thay ddi dang
ké, cho thdy gitra Car va rutin chil yéu ton tai cac
tuong tac yéu van der Waals. Nhom S=O khong
dich chuyén dang Kké, chimg té sy hién dién on
dinh cua Carr trong céac td hop vét liéu.
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Hinh 2. Phé FTIR cia Carr, Ru va CaR
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Nguon: Nguon: Ket qua nghién ciru ciia nhom tdc gida
Béng 2. So song ciia cac nhém chire dac trung cia Carr, rutin va cic mau CaR

Carr Rutin CaR3 CaR5 CaR7 CaR10 CaR15
VOH 3383 3342 3399 3393 3399 3387 3369
Vc=0 1634 1652 1638 1635 1653 1639 1651
OcH 1373 1361 1372 1375 1358 1373 1362
vc-o 1036 1(2)49“11 1040 1040 1040 1040 1040
Vs=0 843 - 844 844 844 844 844

4.2. Hinh thdi cdu tricc ciia vit liéu t6 hop CaR

Anh FESEM cho thdy sy khac biét 15 rét vé
hinh thai giita rutin tinh khiét va rutin trong céac
t6 hop CaR. Rutin tinh khiét c6 kich thuéc kha
16n dao dong tor 200 nm — 400 nm, hinh dang
khong déu. Khi dwgc phan tan vao nén
carrageenan, rutin c¢6 kich thudc nhé hon dang
ké giam xudng khoang tir 50 nm — 100 nm, phan
bd ddng déu trén bé mit polymer phu thudc vao
ham luong rutin trong tirng mau.

M3au CaR3 c6 bé mit min, hat rutin nhé va
phan bd dong déu. Mau CaR5 bé mit min nhung
méat do hat cao hon. O mau CaR7 bit dau xuit
hién cac cum hat nho, cho théy su phan tan kém
ddng déu. Mau CaR10 c6 nhiéu hat hon va kich
thudc 16n hon, nhung van phan bd kha déu.
Dang chi ¥ v6i miu CaR15 c6 sb luwong hat
nhiéu hon va kich thudc nho nhét, cho thiy kha
nang phén tan rutin manh nhét.

Lién két hydrogen dong vai trd chu dao giup
rutin phan tan hiéu qua vao nén carrageenan, bén
canh sy hd trg ciia cac tuong tac van der Waals
va hién tuong 10ng ghép vao mang ludi polymer.
Nhitng twong tac nay khong chi gitp rutin phan

Nguon: Két qua nghién ciru ciia nhém tdc gia
bd ddng déu va giam kich thudc hat, ma con gop
phan duy tri trang thai vo dinh hinh - yéu té then
chét trong viéc cai thién kha ning giai phong va
sinh kha dung.

Hinh 3. Anh FESEM ciia rutin va céc t6 hop
CaR

Nguon: Két qua nghién civu ciia nhém tc gia

Lién két hydrogen dong vai tro chii dao gitip
rutin phéan tan hidu qua vao nén carrageenan, bén
canh sy hd trg cua céc tuong tac van der Waals
va hién tuong 10ng ghép vao mang ludi polymer.
Nhiing tuong tac nay khong chi gitip rutin phan
b6 dong déu va giam kich thude hat, ma con gop
phan duy tri trang thdi vo dinh hinh - yéu t6 then
chét trong viée cai thién kha ning giai phong va
sinh kha dung.
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4.3. Tinh chét nhigt ciia vt liéu t6 hop CaR
Quan sat trén gian db nhiét (hinh 4) cho thiy
rutin tinh khiét c6 dinh thu nhiét tai 169,06 °C,
trong Ung véi diém nong chay dic trung cua
hop chét nay. Ngoai ra, mgt dinh 1o rét xuét hién
tai 271,51 °C duoc xac dinh la diém phan huy
cua rutin. Khi rutin dugc mang boi Carr, nhiét
do nong chay cua rutin trong cac mau CaR giam
dang ké, dao dong trong khoang tir 88,58 °C
(CaR15) dén 107,79°C (CaR7). Su suy giam
nay do rutin dwoc phén tan ddng déu trong nén
polymer, ton tai chu yéu ¢ trang thai vo dinh
hinh va v6i kich thuéc hat rat nho, tir d6 lam
giam ning lugng can thiét dé pha vo cdu trac
tinh thé, dan dén ha thap nhiét do nong chay.
Céac gia tri nhiét do nong chay cua rutin va cac
mau CaR dugc trinh bay trong bang 3. Pang chu
¥, mau CaR15 thé hién nhiét 46 nong chay thap
nhét, cho thiy rutin trong mau nay c6 kich thugc
hat nho nhit va mirc d6 phén tan cao nhat trong
nén polymer, diéu nay ciing pht hop voi két qua
tir anh SEM.
Hinh 4. Gidn d6 dTG Ru va CaR

//\\\\

dTG

160 260 360 460 560 660
Nhiét d6 (°C)
Nguon: Két qua nghién ciru ciia nhém tdc gid
Bang 3. Nhiét dp nong chay Ru va Ru trong
cac hat CaR

STT | Ki hi¢u miu | tu (°C)
1 Ru 169,06
2 CaR3 104,09
3 CaR5 91,10
4 CaR7 107,79
5 CaR10 97,77
6 CaR15 88,58

Nguon: Két qua nghién civu ciia nhém tdc gia
5. Ban luin

Nhu vay khi thay doi ti 1é ham lugng Ru, sb
song trong to hop vit liéu CaR khong thay ddi
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nhiéu. Diéu nay cho thay giita rutin va cac thanh
phan trong mau CaR chi yéu 1a sy hinh thanh
cac tuong tac vat 1y va khong lam thay ddi cau
truc hoa hoc cua cac thanh phﬁn va cua rutin, tir
d6 khong lam thay ddi cac tinh chit vbn c6 cua
cac thanh phan dic biét 1a cac tac dung duoc ly
cua rutin trong vat li¢u t6 hop. Hat rutin dugc cai
thién vé kich thude cling nhu nhiét d0 noéng
chay, phan anh sy chuyén d6i mot phan sang
trang thai vo dinh hinh. Day 14 nhing yéu t6 ¢
tiém ning gop phan cai thién dugc do tan cua
rutin trong nuée. Tuy nhién, viéc bd sung thém
phan tich XRD dé xac nhan muc do chuyén sang
trang thai v6 dinh hinh cua rutin, phép do DSC
dé 1am rd nhiét do chuyén thiy tinh cda rutin;
cling nhu danh gid hi€u qua cai thién sinh kha
dung ciia CaR bang cac nghién ctru nhu: d hoa
tan in vitro, toc do giai phong rutin trong cac
mdi truong pH khéc nhau,... s& tiép tuc duoc
thyuc hién trong cac nghién ciru tiép theo.
6. Két luan

Vit liéu t6 hop carrageenan—rutin (CaR) da
dugc ché tao thanh cong bing phuong phap
dung dich v6i cdc ham lugng rutin khac nhau.
Két qua phan tich FTIR cho thiy giira
carrageenan va rutin chi xuat hién cac twong tac
vat 1y chu yéu 1a lién két hydro va twong tac van
der Waals ma khong 1am bién ddi céu trac hoa
hoc cua cac thanh phan. kich thu6c hat rutin
giam manh tir 200 — 400 nm xudng con khoang
50 — 100 nm va duoc phan b dong déu trong
nén polymer. Diém néng chay cua rutin trong to
hop CaR giam dang ké, phan anh kha ning
chuyén ddi cta rutin sang trang thai vo dinh hinh
va mic do phan tan cao hon. Nhiing két qua nay
cho thiy carrageenan dong vai trd quan trong
trong viéc cai thién kha nang phan tan, giam
kich thudc hat rutin, dong thoi thic diy su
chuyén doi sang trang thai vo dinh hinh — nhiing
yéu tb co tiém nang dong gdp vao viée cai thién
dd tan va sinh kha dung cua hoat chét. Tuy
nhién, dé khang dinh ddy du vé kha ning nang
cao sinh kha dung, trong thoi gian téi, nhom tac
gia s& tién hanh cac phan tich XRD va DSC
nham 1am rd trang thai tinh thé cta rutin trong
hé vat liéu; cling nhu danh gid do hoa tan; kha
ning giai phong rutin tr hé CaR nham kiém
ching toan dién hon tiém ning tng dung duoc
phém cua hé vat li¢u nay.
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Tuyén bd vé GenAl va Quyén tic gia: Trong qué trinh chudn bi ban thao, nhém tac gia co sir
dung cong cu GenAl (ChatGPT) dé hd tro tra ctru tai liéu va hiéu dinh ngdn ngit. Nhom tac gia da
kiém tra, xc minh toan bd noi dung va chiu trach nhi€ém hoan toan vé noi dung bai béo.

Tuyén b vé xung dot lgi ich: Nhom tac gia tuyén bd khong cé bat ky xung dot loi ich nao lién

quan dén viéc cong bo bai bao.
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KHOA HOC SUC KHOE

NGHIEN CUU PAC TRUNG CAU TRUC VA TINH CHAT
CUA HE CARRAGEENAN MANG RUTIN CHE TAO
BANG PHUONG PHAP DUNG DICH
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Tém tit: Rutin la mot flavonoid tw nhién c6 cdc hoat tinh sinh hoc quan trong nhw chong oxy
héa, chong viém, chong ung thu, bao vé than kinh va tang cueong do bén vimg ciia mao mach. Tuy
nhién, rutin c6 do tan trong mede thap, dé phan hity va sinh kha dung kém, lam han ché hiéu qua
ing dung trong dwoc pham. Trong nghién ciru nay, vt liéu t6 hop carrageenan mang rutin (CaR)
Vi cdc ham lwong rutin khdc nhau da dwoe ché tao bang phwong phap dung dich. Cac ddc trung
cdu triic, hinh thai va tinh chdt nhiét ciia mau dwoe danh gid bang phé FTIR, anh FESEM va phdn
tich nhiét dTG. Két qua FTIR cho thdy sw xudt hién cia cdc twong tdc vdt Iy, chii yéu la lién két
hydro va twong tac van der Waals giita carrageenan va rutin ma khéong lam thay doi cau tric héa
hoc ciia ching. Anh FESEM chitng minh kich thuéc hat rutin giam dang ké tir 200-400 nm (rutin
tinh khiét) xuéng con 50—100 nm va phdn bé dong déu trong nén polymer. Phén tich nhiét cho thdy
diém néng chay cia rutin trong cdc mau CaR giam manh, phan énh sw phan tan tot hon. Nhitng két
qua nay cho thdy carrageenan giip cdi thién sw phan tan, kich thiedc hat va ddac trung Iy héa cia
rutin, qua dé gép phan ndng cao dj tan va tiém ndng vmg dung ciia rutin trong cac hé dan thuoc.

Tw khéa: Cdi thién do tan; Carrageenan, Phdn tich nhiét; Rutin, Vit liéu 6 hop.
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