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Curcumin is a natural polyphenol isolated from the rhizomes of some plants of
the Zingiberaceae family. Various studies suggest that curcumin is associated
with a number of biological activities including anti-inflammatory, anti-cancer,
anti-oxidative, anti-diabet, and anti-microbial. However, the bioavailability of
curcumin is still faced difficulties because of its poor water solubility, low
chemical instability and low oral bioavailability, related to its poor adsorption
and low metabolism in gastrointestinal tract. In the previous study, the micro
curcumin beads SO, S3, S8, S15 were obtained by the ionotropic gelation
method. The release of curcumin from micro curcumin beads in gastrointestinal
tract was further evaluated in simulated digestive fluids PBS pH = 1.2 and
intestinal medium PBS pH = 7.4. In order to complete the evaluation of release
of curcumin from micro curcumin beads in gastrointestinal tract, this study was
continued to evaluate the release of curcumin from micro curcumin beads in
simulated jejunum fluid PBS pH = 6.4. The surfactant TPGS 3 g/L was added to
achieve the "sink™ condition in the dissolution medium. The result showed that
curcumin was released from micro curcumin beads SO, S3, S8, S15 during 420
minutes of release process, and the release following to the Korsmeyer-Peppas
model. Therefore, the use of curcumin microcapsules has a potential application
in controlling curcumin release in the gastrointestinal tract and targeting
curcumin release in the jejunum of the small intestine.
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Curcumin 1a mét hop chét polyphenol ty nhién duoc phan 1ap tir than ré cua mot
s6 cay thudc ho Zingiberaceae. Nhiéu nghién ctru di ching minh curcumin cé
tac dung khéang viém, khéng té bao ung thu, khang oxy hoa, ngin ngua tiéu
duong va khang khuan. Tuy nhién, tiém ning @ng dung curcumin phai d6i mat
v6i nhitng thach thirc 16n do kha nang hoa tan ciia curcumin trong nuéc thip, do
dn dinh hoa hoc kém va sinh kha dung thap, din téi giam kha niang hip thy va
chuyén héa trong dwong tiéu héa. Trong céc nghién ctu truée, vi nang
curcumin S0, S3, S8, S15 dd duoc bao ché thanh cong biang phwong phap tao
gel ion. Qué trinh giai phong curcumin trong duong tiéu hoa dd duoc danh gia
trong méi truong da day gia lap PBS pH = 1,2 va doan hdi trang gia 1ap cua rudt
non PBS pH = 7,4. Bé hoan thién danh gia vé qua trinh giai phong curcumin tir
vi nang trong duong tidu hda, nghién ciru tiép tuc tién hanh danh gia qué trinh
giai phong curcumin trong maéi truong hdng trang gia lap caa rust non PBS pH
= 6,4. Bong thoi, chit hoat déng bé mat TPGS néng dé 3 g/L duwoc bd sung
trong méi truong hoa tan, nhim dat dwoc diéu kién “sink” trong méi trudng hda
tan. Két qua cho thay, curcumin dugc giai phong tir cac vi nang S0, S3, S8, S15
trong thoi gian hda tan va sy giai phong curcumin tuan theo mdé hinh
Korsmeyer-Peppas. Do d6, viéc str dung c&c vi nang curcumin c6 tiém niang Gng
dung trong viéc kiém soét sy giai phong curcumin trong dwdng tiéu héa va
huéng dich giai phong curcumin tai phan hdng trang cua rudt non.
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1. Pat van dé

Cu nghé 1a mét loai gia vi, c6 gid tri dinh dudng va thuong dugc sir dung trong ché bién thyc
pham do c6 mau vang dam, huong vi doc dao va c6 hoat tinh sinh hoc [1], [2]. Curcumin la mot
hop chat polyphenol ty nhién dugc phan 1ap tir than ré caa mot sé cay thudc ho Zingiberaceae
[3]. Trong nganh céng nghiép thuc pham, curcumin duoc st dung rong rii nhu mot chat tao mau
va tao huong vi cho thyc pham. Gan day, nhiéu nghién ctru da chiing minh curcumin c6 tac dung
khang oxy hoa, khang viém, khang té bao ung thu, ngin ngira ticu duong va khang khuan [4]-
[6]. Tuy nhién, tiém ning tng dung curcumin phai déi mat véi nhitng thach thic 16n do kha niang
hoa tan ciia curcumin trong nuéc thap, o 6n dinh hda hoc kém va sinh kha dung thap, dan téi
giam kha nang hap thu va chuyén héa trong duong tiéu hoa [7]-[9]. Trong céc nghién ctru trudc,
bot curcumin thuong mai (Sigma-Aldrich, Phap) da duoc bao ché thanh cong bang phuong phap
tao gel ion nham khic phuc cac han ché trén [10]. Qua trinh giai phong curcumin tir vi nang
curcumin trong duong ti€u hoa di dugc danh gia trong moéi truong da day gia lap Phosphate
Buffered Saline (PBS) pH = 1,2 va doan hdi trang gia lap cua rudt non PBS pH = 7,4 [11], [12].
Tuy nhién, d6 pH ctia moi truong rudt non & doan hong trang (pH = 6,4) van chua dugc nghién
ctru. Do d6, dé kiém chung hiéu qua bao boc cua vi nang va hoan thién danh gia vé qué trinh giai
phong curcumin tir vi nang trong duong tiéu hoa, nghién ciru tiép tuc tién hanh dénh gia qua trinh
giai phong curcumin trong mdi trudng hong trang cia rudt non (mdi trudng PBS, pH = 6,4).
Ddng thoi, chat hoat dong bé mat D-a-Tocopherol polyethylene glycol succinate (TPGS) nong do
3 g/L dugc bd sung trong méi trudng hoa tan, nham muc dich dat duge diéu kién “sink”, 1a diéu
kién ¢ duoc khi thé tich méi truong hoa tan it nhat bang tir 3 dén 10 lan thé tich can dé bao hoa
lwong hoat chat trong méi trudng hoa tan [12], [13]. Cac m6 hinh dong hoc giai phong curcumin
tir cac vi nang SO, S3, S8, S15 duoc lya chon dé mO ta sy gidi phong dugc chat tir vo ¢6 ban chat
polyme [14], do d6 cac mé hinh dong hoc bao gébm mé hinh dong hoc bac khdng (Zero order
model), m6 hinh dong hoc bac mot (First order model), m6 hinh dong hoc (Higuchi Higuchi
model), m6é hinh dong hoc Hixson-Crowell (Hixson-Crowell model) va mé hinh dong hoc
Korsmeyer-Peppas (Korsmeyer-Peppas model) dugc tinh toan nham kiém chiing vé qua trinh giai
phéng curcumin tir cac vi nang.

2. Vit li¢u va phwong phap nghién ctru
2.1. Nguyén vt ligu, thiét bj

Nguyén liéu: Vi nang curcumin (S0, S3, S8, S15), TPGS (BASF, btc), nudc khir ion, PBS
pH = 6,4 (Sigma-Aldrich, Phap).

Thiét bi: Can Adventurer Pro AV413C (Ohaus Corporation, USA), may khudy hoa tan Sotax
AT7 (Sotax AG, Germany), may quang pho Libra S22 (Biochrom, England), may do pH Seven
Easy (Mettler Toledo, Switzerland).

2.2. Phwong phdp nghién cuu
2.2.1. Banh gid qua trinh giai phdng curcumin ter vi nang trong méi trirong in vitro

TPGS la chit hoa tan hoat dong bé mat, c6 hoat tinh hoa tan manh cac hop chit ki nuéc
(hydrophobic). Do d6, TPGS ndng d6 3 g/L duoc bd sung vao méi trudng hda tan véi muc dich
danh gia chinh xac lugng curcumin dwoc giai phong ra méi trudng in vitro (PBS pH = 6,4, b
sung TPGS ndng d6 3 g/L) trong thoi gian 420 phat. Qua trinh giai phéng curcumin tir cac vi
nang trong mdi truong in vitro dugc thuc hién theo cac budec da mod ta trong nghién ctu cua
Nguyén Btc Hing va cong su (2022) [12]. Theo d6, chuan bi méi truong PBS pH = 6,4, sau d6
bd sung chat hoat dong bé mat TPGS nong d6 3 g/L. Vi nang SO, S3, S8, S15 lan luot dugc dua
vao cac coc khudy riéng ré va qua trinh giai phong curcumin duge danh gia & cac thoi diém khac
nhau trong thoi gian 420 phat. Lwong curcumin giai phong dugce xac dinh ¢ budc séng 426 nm
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va tinh toan theo phuong trinh duong chuan y = 0,111x — 0,0337 (R? = 0,9936). Ham luong
curcumin giai phong dugc tinh theo cdng thuc (1):

M
C.. =—9% %100 1
gp Men ( )

Trong do6, Cyp 12 ham luong curcumin giai phong tai thoi diém nhat dinh (%), Mg, 1a khoi
lwgng curcumin giai phéng tai mot thoi diém nhat dinh (mg), Men la tong khoi lugng curcumin
duoc nang hda (mg).

2.2.2. Pdnh gid co ché gidi phong curcumin tir nang micro trong méi trrong in vitro

bong hoc giai phdng curcumin tir vi nang S0, S3, S8, S15 trong moi truong in vitro duoc
danh gia qua cadc mo hinh dong hoc theo nghién cau trude d6 cia Nguyén Puc Hing va cong su
(2022) [15], bao gdm mé hinh dong hoc bac khong (Zero order model), mo hinh dong hoc béac
mot (First order model), m6 hinh déng hoc Higuchi (Higuchi model), mé hinh dong hoc Hixson-
Crowell (Hixson-Crowell model) va mo hinh dong hoc Korsmeyer-Peppas (Korsmeyer-Peppas
model). Mc d6 phu hop caa qué trinh giai phong curumin theo mé hinh giai phong dua trén gia
tri cua hé s6 R? (R? > 0,9), hé sb cang 16n thi cang phu hop.

3. Két qua va thao luan
3.1. Ddnh gid qud trinh gidi phong curcumin teir vi nang trong mai truwong in vitro

~ Curcumin dugc giai phong tir vi nang trong méi truong in vitro trong khoang thoi gian tur 1
dén 420 phut dugc thé hién trong hinh 1.
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Hinh 1. S giai phéng curcumin tir vi nang trong méi trieong in vitro trong thoi gian 420 phit

Két qua cho thay, & nang SO, curcumin duoc giai phong cham trong 60 phut dau (4,16%), sau
do6 tang dan va dat gid tri toi da sau 420 ph(t ctiia qua trinh hoa tan (61,71%). Nguoc lai, & nang
S15, curcumin dugc giai phong trong 10 phat dau (16,42%) va dat gié tri t6i da sau 180 phut ciia
qua trinh hoa tan (79,30%). O céc vi nang S3 va S8, qué trinh giai phong curcumin khdng cé su
khéc biét sau 30 phat dau, dat cac gia tri lan luot 1a 13,42% va 16,74%. Tuy nhién, su khéc biét
vé luong curcumin dugc giai phong bat dau ¢ su sai khac sau 30 phat du khi lugng curcumin
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giai phong ¢ nang S3 dat gia tri t6i da sau 420 phut cua qua trinh hoa tan (74,24%), trong khi &
nang S8 dat gié trj tdi da sau 210 phit cua qua trinh hoa tan (72,78%). Su khéc biét vé& luong
curcumin duoc giai phong & cac vi nang trong méi truong hong trang gia lap (pH = 6,4) ¢ bo
sung chat hoat dong bé mat TPGS 3 g/L c6 thé duoc giai thich do sy c6 mat cua chat hoat dong
bé mit trong thanh phan bao ché vi nang. O céc vi nang SO, S3, S8, S15 ¢6 su khéc biét v& ham
lwong chat hoat dong bé mat Solutol trong thanh phan bao ché, do dé, toc do giai phong
curcumin trong mdi trudng hoa tan co su khac biét, cu thé toe do giai phong curcumin ty 1¢ thuan
v6i ham lugng Solutol trong thanh phan bao ché. Do d6, curcumin trong cac vi nang dugc giai
phong trong maéi trudng PBS pH = 6,4 ¢6 bo sung chat hoat dong bé mit TPGS.
3.2. Pdnh gid co ché gidgi phong curcumin tie vi nang trong méi trwong in vitro

Qua trinh giai phong curcumin tir vi nang trong méi trudng in vitro dugc kiém ching qua cac
mé hinh dong hoc. Théng tin vé cac mé hinh dong hoc, phuwong trinh hoi quy tuyén tinh va hé sb
R? cua qua trinh giai phong curcumin trong méi trudng in vitro dwoc thé hién qua cac hinh 2, 3,
4,5 va 6. Két qua danh gia duoc thé hién trong bang 1.
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Hinh 2. Mé hinh déng hoc bdc khbéng cua vi nang SO, S3, S8, S15 trong méi trirong in vitro
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Hinh 3. Mé hinh dong hoc bdc mét cua vi nang S0, S3, S8, S15 trong maéi truwong in vitro
M0 hinh dong hoc Higuchi
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Hinh 4. M6 hinh déng hoc Higuchi cua vi nang SO, S3, S8, S15 trong méi truwong in vitro
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M6 hinh dong hoc Hixson-Crowell
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Hinh 5. M6 hinh dong hoc Hixson-Crowell cia vi nang S0, S3, S8, S15 trong moi trwong in vitro

M6 hinh dong hoc Korsmeyer-Peppas
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Hinh 6. M6 hinh déng hoc Korsmeyer-Peppas cua vi nang S0, S3, S8, S15 trong mdi trueong in vitro
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Bang 1. Thong so Ciia cdc phwong trinh déng hoc gidi phong curcumin
tzr nang micro curcumin S0, S3, S8, S15 trong mdi truong in vitro

M@ hinh ddng hoc S0 S3 S8 515
Bac khong R? 0,8728 0,8447 0,6225 0,5487
- n 0,1630 0,1874 0,1515 0,1492
Bic mot R? 0,9217 0,9016 0,6164 0,5535
Ab TG n -0,0025 -0,0037 0,0028 0,0031
Higuchi R? 0,9390 0,9410 0,8152 0,7634
n 3,7542 4,3945 3,8507 3,9080
Hixson-Crowell R? 0,7753 0,7550 0,5748 0,5073
n -0,0067 -0,0060 -0,0049 -0,0044
Korsmeyer-Peppas R? 0,9559 0,9685 0,9456 0,9305
n 0,7615 0,5810 0,5311 0,4818

Dit liéu tir bang 1 cho thiy, hé sb R2 cua cac phuong trinh dong hoc cua cac vi nang SO, S3,
S8, S15 ¢6 gia trj rat cao, dat gia tri lan luot 1a 0,9559; 0,9685; 0,9456 va 0,9305 & md hinh
Korsmeyer-Peppas. Nguoc lai, & cac md hinh khéc, hé s6 R2 cua cac phwong trinh dong hoc c6
su bién dong va sai khac cao, murc dé tin cay thap. Do do6, qua trinh giai phong curcumin tir cac Vi
nang S0, S3, S8, S15 trong moi truong in vitro tudn theo mé hinh Korsmeyer-Peppas.

Quy luat khuéch tan cuaa curcumin tir cac vi nang SO, S3, S8, S15 trong moi truong in vitro
tiép tuc dugc danh gia theo hing s6 khuéch tan n cia mé hinh dong hoc Korsmeyer-Peppas [15].
Két qua caa bang 1 cho thy, hiang s khuéch tan n cac vi nang SO, S3, S8, S15 nam trong khoang
gia trj tir 0,43 - 0,85, két luan curcumin duoc giai phdng tir cac vi nang SO, S3, S8, S15 trong moi
treong in vitro [15]. Do dé, két qua nghién ctiu cho thay tiém ning cua viéc sir dung c&c vi nang
curcumin trong viéc kiém soét sy giai phong curcumin trong dudng tiéu hoa va hudng dich giai
phong curcumin tai phan hdng trang caa rudt non.

4. Két luan

Su giai phong curcumin tir cac vi nang S0, S3, S8, S15 da dugc danh gia trong méi truong
hdng trang gia 1ap (PBS pH = 6,4) c6 b6 sung chét hoat dong bé mat TPGS nong do 3 g/L trong
thoi gian tir 1 d&én 420 phut. Két qua cho thdy, curcumin duoc giai phong tir cac vi nang SO, S3,
S8, S15 trong qua trinh hoa tan. O cac vi nang SO, S3, S8, S15 c6 su khéc biét vé ham luong chat
hoat dong bé mat Solutol trong thanh phan bao ché, do do, tc do giai phéng curcumin trong moi
truong hoa tan c6 su khac biét, cu thé tdc do giai phong curcumin ty 1é thuan véi ham luong
Solutol trong thanh phan bao ché. Qué trinh giai phong curcumin tir cac vi nang SO, S3, S8, S15
tiép tuc duoc kiém chimg théng qua danh gia cac mé hinh déng hoc, qua dé khing dinh su giai
phong curcumin tuan theo md hinh Korsmeyer-Peppas. Két qua caa nghién ctiu cho thay tiém
nang cua Viéc sir dung cac vi nang curcumin trong kiém soét su giai phong curcumin trong dudng
tiéu hoa va huéng dich giai phéng curcumin tai phan hdng trang cua rudt non.
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