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PANH GIA SU GIAI PHONG CURCUMIN CUA VAT LIEU CELLULOSE
VI KHUAN NAP CURCUMIN PINH HUONG DUNG QUA PUONG UONG

Nguyén Xuén Thanh"

Vién Nghién cizu Khoa hoc va Ung dung -Truong Pai hoc Su pham Ha Ngi 2

TOM TAT

Cellulose vi khuan (CVK) c6 nhiéu tng dung trong linh vuc y sinh va céc hé théng phan phdi thudc
tién tién. CVK tao ra boi Acetobacter xylinum trong méi trudng chuan (MTC), nudc dira (MTD) va
nudc vo gao (MTG). Curcumin duoc st dung hd trg diéu tri va phong ngira nhiéu bénh nhung ¢
nhimg dic diém duge dong hoc khong thuan loi. Céc két qua nghién ciu vé tée do giai phéng cho
thdy, lwong curcumin duoc giai phong ra tir CVK nap curcumin nhanh trong 30 phut dau, sau d6 cham
dan. Curcumin giai phong tir vat liéu CVK nap curcumin day 0,5 cm kéo dai 8 gio, & vat lidu day 1 cm
kéo dai dén 12 gio. Vat ligu CVK nap curcumin day 1cm c6 kha nang giai phdng curcumin cham hon
cua vat lieu CVK nap curcumin day 0,5 cm. Curcumin giai phéng tir vat lieu CVK-MTC nap
curcumin va CVK-MTD nap curcumin véi téc do cham hon vat lieu CVK-MTG nap curcumin.
Curcumin giai phong tir cac loai vat liégu CVK nap curcumin dat gia tri cao nhit & pH = 6,8 va thip

nhat & pH = 7,4.

Tir khoa: Acetobacter xylinum, cellulose vi khuan, dwong uong, gidgi phong chdm, vt lidu

MO DAU

Curcumin c6 tac dung sinh hoc phong phu,
duogc st dung hd trg didu tri va phong ngira
nhiéu bénh nhu: Bénh tim mach, tiéu duong,
viém khdp, bénh than kinh,... va dic biét trong
hd trg diéu tri ung thu. Tuy nhién, curcumin Ia
mot hop chat ky nudc, dd hoa tan ¢ pH sinh
ly rat thap, c6 téc do chuyén hoa va thai trir
nhanh, bi thuy phan trong méi trudng kiém va
phan huy khi gap anh sang, nhiét d6 cao va
diéu kién oxi hoa. Kha nang hap thu curcumin
kém & rudt co thé do do tan thép, ngoai ra con
bi phan huy & pH trung tinh hodc kiém va bi
anh huong chuyén héa cua cic enzyme tiéu
hoa [5], [6]. Sun va cac cong su da danh gia
cac hé thong phan phdi thudc méi tiém ning
cho curcumin bao gdm cac liposome, hat
nano polymer, hat nano lipid rin, mixen,
nanosuspension, dang nhili twong nano,... va
cho két qua trién vong nhim cai thién hoat
dong sinh hoc cua curcumin [7]. Vat liéu
cellulose tao ra tir vi khuin (CVK) duoc tmg
dung trong nhiéu linh vuc va dang chu y nhét
dugc dung 1am hé thdng van chuyén va phan
phéi thudc. Huang va cac cong su (2013) da
su dung vat liéu CVK nap berberine va
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nghién ctru giai phong in vitro cua berberine
trong moi truong da day - rudt moé phong; cac
két qua thu duoc cho thay berberine dugc giai
phong kéo dai tr vat liéu CVK nap berberine
[4]. Nghién ctu xac dinh thoi gian, moi
truong va ty 1€ curcumin giai phong tr cac vt
liéu CVK nap curcumin nham tim ra vat liéu
mang curcumin gidi phong kéo dai va dap
ung dugc cac yéu cau vé duoc dong hoc.
PHUONG PHAP NGHIEN CUU

Vit ligu va trang thiét bi

Chang vi sinh: Vi khuan Acetobacter xylinum
tao cellulose dugc phan lap tir dich tra xanh 1én
men va duoc nudi ciy tai phong sach Vi sinh —
Pong vat, Vién Nghién ctu Khoa hoc va Ung
dung, Truong DPHSP Ha Ndi 2.

Méi trudng nudi ciy [2], [3]: Méi truong chuin
(MTC) gdém glucose (20 g), pepton (5 @),
diamoni photphat (2,7 g), cao nam men (5 g),
acid citric (1,15 g), nuéc cat 2 lan (1000 ml).
Méi treong nuée dua gia (MTD) gdm glucose
(20 g), pepton (10 g), diamoni photphat (0,5 g),
amoni sulfat (0,5 g), nuéc dura gia (1000 ml).
Méi truong nudc vo gao (MTG) gom glucose
(20 g), pepton (10 g), diamoni photphat (0,5 g),
amoni sulfat (0,5 g), nudc vo gao (1000 ml).

Trang thiét bi: Noi hap khir tring (HV-
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110/HIRAIAMA - Nhat Ban); may do quang
phd UV- Vis 2450 (Shimadru - Nhat Ban); may
do pH cam tay (Windaus - Bic); can phan tich
(Sartorius - Thuy S§y); can ky thuat (Duc);
khudy tir gia nhiét (IKA - Bac); may lic tron
tbc do cham (Orbital Shakergallenkump -
Anh); may lic (Lab companion, SKF - 2075,
Han Qudc); bé raa siéu am (Thuy S¥); ta say,
ta 4m (Binder - Puc); budng cay vo tring
(Haraeus - Pirc); may cit nudc hai lan (Anh);
tu lanh bao quan mau ().

Vit liéu CVK nap curcumin: CVK tao ra tir cac
mdi truong nudi cdy (CVK-MTC, CVK-MTD,
CVK-MTG) & do day 0,5 va 1 em duoc Xt Iy
tinh sach trugc khi cho hap thu curcumin (&
diéu kién: Nong d6 curcumin la 1 mg/ml; thoi
gian hap thy & 120 phdt, nhiét d¢ hap thu 60°C
va ché do lic 180 vong/phut) thu dwoc cac vat
liecu CVK nap curcumin (CVK-MTC-CUR,
CVK-MTD-CUR, CVK-MTG-CUR) dé khao
sét kha niang giai phong thuée.

Phwong phap chuin bi cic dung dich dém
Thi nghiém do curcumin giai phéng tir vat
lieu CVK-CUR dugc thyc hién trong cac
dung dich dém c6 pH 1a 2,0; 6,8; 7,4 [1], [4].
[8]. Dung dich dém pH = 2,0: Hoa tan 6,57 g
kali clorid trong nudc, thém 119 ml dung dich
acid hydrocloric 0,1 M va thém nudc vira du
1000 ml, do pH va hiéu chinh pH néu can.
Dung dich déém pH = 6,8: Hoa tan 28,80 g
dinatri hydrophosphat va 11,45 ¢ kali
dihydrophosphat trong nudc vira da 1000 ml,
do pH va hiéu chinh pH néu can. Dung dich
dm pH = 74:Hoa tan 06 g Kkali
dihydrophosphat; 6,4 g dinatri hydrophosphat
va 5,85 g natri clorid trong nudc vura da 1000
mL, do pH va hi¢u chinh pH néu can.
Phwong phidp danh gia gidi phong
curcumin tir vt liéu CVK nap curcumin
Lay vat liéu CVK nap curcumin (CVK-MTC-
CUR, CVK-MTD-CUR, CVK-MTG-CUR)
véoi d6 day 0,5 cm hodac 1 ¢cm vao cac binh
chtra 900 ml mo6i truong pH 1a 2; 6,8; 7.4 [4],
[8]. Dung mdy khudy tr gia nhiét, toc do
khudy 50 vong/phut, nhiét 6 37°C + 0,5°C.
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Sau cac khoang thoi gian 0,5 gio, 1 gio, 2 gio,
4 gio, 6 gio, 8 gio, 12 gio, 24 gio, tién hanh
rat mau dé do mat d6 quang phd cua cac mau
d6. S6 lugng miu duge rat ra sau mdi khoang
thoi gian 12 5 ml va duoc bd sung lai 5 mL
dung dich dém twong tng. Tat ca cac thi
nghiém dugc thyc hién 3 lan dé tinh toan léy
gia tri trung binh. Ty 1¢ giai phéng curcumin
dugc tinh theo cong thuc: R(%) =

i= ‘1. i
CexVy + TTL Gy X 100% (1).

Trong cong thue (1): R 1a ty 1¢ giai phong
curcumin; C; la nong do cua dung dich
curcqmin trong dung dich tai thoi diém t; V,
1a thé tich cua dung dich dém tai cac gia tri
pH khac nhau; n la s6 lugng mau lay ra tur
dung dich giai phong; V; la thé tich dung dich
dém thém vao; m la khoi lugng thuoc nap vao
cac vat liéu CVK.

Xir Iy thong ké

Céc s6 lidu dugc phan tich, xir 1y théng qua
phan mém Excel 2010 va duoc biéu dién dudi
dang s trung binh + d6 léch chuan. Kiém
dinh gia thiét vé gia tri trung binh ctia hai mau
bang cach sir dung test thong ké. Nhitng khac
biét duoc coi la c¢6 ¥ nghia thong ké khi gia tri
p <0,05.

KET QUA NGHIEN CUU VA THAO LUAN

Xac dinh ty 1€ curcumin gidi phéng tir vat
liéu CVK-MTC-CUR

Ty 1€ curcumin gidi phong tur vat licu CVK-
MTC-CUR day 0,5 cm va 1 cm trong cac moi
truong pH khac nhau (Hinh 1 va 2) cho thiy
toc d6 giai phong curcumin nhanh tir vat
litu CVK-MTC-CUR trong 0,5 gid dau
tién, dat 45-47% (pH = 6,8), 35-40% (pH =
2) va 26-31% (pH = 7,4). Curcumin giai
phong kéo dai dén 8 gio ¢ vat liéu day 0,5
cm va dat 86% (pH = 6,8), 82% (pH =2) va
68% (pH = 7,4). Vat liécu CVK-MTC-CUR
day 1 cm sau 10 gio giai phong dat gia tri
cao nhat & pH = 6,8 (86%), & cac pH khac
dat gia tri thip hon. Pong thoi két qua con
thiy kha ning giai phong curcumin cua vat
ligu CVK-MTC-CUR day 1 cm chéam va kéo
dai hon so voi vat liéu day 0,5 cm.
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Két qua thi nghiém xac dinh ty 1¢ curcumin giai phong tir vét lisu CVK-MTD-CUR day 0,5 va 1
cm trong cac méi truong pH khac nhau cho thiy toc do giai phong curcumin nhanh tir vat ligu
CVK-MTD-CUR trong 0,5 gid dau tién; dat 48 - 49% (pH = 6,8), 41 - 43% (pH = 2) va 25 - 26%
(pH = 7,4). Curcumin giai phong kéo dai dén 8 gid ¢ vat lidu day 0,5 cm va dat 88% (pH = 6,8),
83% (pH = 2) va 65% (pH = 7,4). Vit liéu CVK-MTD-CUR day 1 cm sau 10 gio gidi phong
curcumin dat gi4 tri cao nhit & pH =6,8 (89%), & cac pH khac dat gia tri thip hon. Két qua con thiy
kha nang giai phong curcumin cua vat liéu CVK-MTD-CUR day 1 cm cham va kéo dai hon so véi
vat liéu day 0,5 cm (Hinh 3 va 4).

Xéc dinh ty 1€ curcumin gidi phong tir vit lieu CVK-MTG-CUR
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Thi nghiém xéac dinh ty 18 thudc curcumin giai
phéng tir vat ligu CVK-MTG-CUR day 0,5 va
1 cm trong cac moi truong pH khac nhau cho
thdy toc do giai phong curcumin nhanh tir vat
liéu CVK-MTG-CUR trong 0,5 gio dau tién;
dat 63-73% (pH = 6,8), 57-62% (pH = 2) va
49-57% (pH = 7,4). Curcumin giai phong kéo
dai dén 8 gio ¢ vat liéu day 0,5 cm va dat
89% (pH = 6,8), 86% (pH = 2) va 78% (pH =
7,4). Vit liéu CVK-MTG-CUR day 1 cm sau
10 gio giai phong dat gia tri cao nhat & pH = 6,8
(89%), & cac pH khéac dat gia tri thip hon. Két
qua con thdy kha niang giai phong cua vat liéu
CVK-MTG-CUR day 1 cm cham va kéo dai
hon so véi vat liéu day 0,5 cm (Hinh 5 va 6).
Két qua & cac Hinh tir 1 dén 6 cho thiy
curcumin tr vat liéu CVK-CUR trong cac
mdi truong pH nghién ctru dugc giai phong
nhanh trong 0,5 gio dau tién. Curcumin tir vat
liéeu CVK-CUR day 0,5 cm giai phong kéo
dai trong 8 gid chdm hon so véi curcumin
giai phong tir vat liéu CVK-CUR day 1 cm
(12 gid). Curcumin gidi phong tu vét li€u
CVK-MTC-CUR va CVK-MTD-CUR véi toc
d0 cham hon vat liéu CVK-MTG-CUR.
Curcumin giai phéng tir cac loai vat li€u
CVK-CUR dat gia tri cao nhat & pH = 6,8 va
thip nhit & pH = 7,4, trung binh & pH = 2.
Két qua nghién ciru cta Priya va cic cong su

20

100

30 4

20

T 1
22 24 26

Curcumin giai phéng tir CVK-MTG-CUR day 1em (%)

T T T T T T
10 12 14 16 18 20
Thoi gian (git)

T T
0 2 4 6 8

Hinh 6. Ty Ié curcumin gidai phong tir vdt liéu CVK-
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trén vat liéu khac nap CUR cho théy: Sau 5,
12, 48 gid curcumin giai phong dat gid tri cao
nhit & pH = 6,8, thip nhat ¢ pH = 7,4 va
trung binh ¢ pH = 4,5 [6]. Ngoai ra, Huang va
cac cong sy da su dung mang CVK 1én men
tir vi khuan Gluconacetobacter xylinum trong
moéi truong chuan (Hestrin—Schramm) duing
cho van chuyén va giai phong berberine in
vitro [4]. Thi nghiém nghién ctu sy giai
phong berberine cia CVK nap berberine dugc
thir nghiém trong diéu kién mo phong o da
day va rudt. Cac két qua thu dugc cho thiy
berberine da dugc giai phong tr CVK nap
berberine v6i mot tdc d6 cham trong pH thép,
trung binh trong diéu kién kiém va ty 1& giai
phong nhanh nhit da dugc quan sat véi diéu
kién gan nhu trung tinh.

KET LUAN

Curcumin giadi phong nhanh tur cac véat li€u
CVK nap curcumin trong 30 phut dau, sau d6
chdm dan. Curcumin giai phong tir vat lidu
CVK-CUR day 0,5 cm kéo dai 8 gio, ¢ vat
liéu day 1 cm kéo dai dén 12 gio. Vat lidu
CVK nap curcumin day 1 cm c6 kha nang
giai phong curcumin cham hon cua vat li€u
CVK nap curcumin day 0,5 cm. Curcumin giéi
phong tir vat litu CVK-MTC-CUR va CVK-
MTD-CUR véi tbc d6 cham hon vét liéu CVK-
MTG-CUR. Curcumin giai phong tu céc loai
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vat liéu CVK nap curcumin dat gia tri cao nhét
& pH = 6,8 va thip nhat & pH =7,4.
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dong gop thuc hién cac ndi dung nghién ctru.
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EVALUATION OF THE CURCUMIN RELEASE
OF CURCUMIN LOADED BACTERIAL CELLULOSE MATERIALS

USING FOR ORAL ADMINISTRATION

Nguyen Xuan Thanh”

Institute of Scientific Research and Applications (ISA) - Hanoi Pedagogical University 2

Bacterial cellulose (BC) has various applications in the biomedical fields and advanced drug
delivery systems. BC is produced by Acetobacter xylinum in the standard medium (STM), coconut
medium (COM) and rice medium (RIM). Curcumin is used to support the treatment and
prevention of many diseases, but has poor pharmacodynamic properties. The results show that
curcumin release rate of curcumin loaded BC materials is fast in the first 30 minutes and later
slow. Curcumin release from 0.5 cm thickness curcumin loaded BC materials last up to 8 hours,
while 1 cm thickness curcumin loaded BC materials last up to 12 hours. The 1 cm thickness
curcumin loaded BC materials are able to release the curcumin much slower than the 0.5 cm
thickness curcumin loaded BC materials. Curcumin is released from curcumin loaded BC-STM
and curcumin loaded BC-COM at a slower rate than the curcumin loaded BC-RIM material.
Curcumin is released from curcumin loaded BC materials reached the highest value of pH 6.8 and

lowest at pH 7.4.
Keywords:
administration

Acetobacter xylinum, bacterial cellulose,

delayed release, material, oral

Ngay nhdgn bai: 27/4/2018; Ngay phdn bién: 24/5/2018; Ngay duyét ding: 31/7/2018

* Tel: 0912 478845, Email: nguyenxuanthanh@hpu2.edu.vn

21


mailto:nguyenxuanthanh@hpu2.edu.vn

