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Toi wu héa quy trinh phun say hon dich nano curcumin

Pham Pinh Duy’, Tran Quéc Thanh, Nguyén Hoang Ting
Khoa Duoc, Truong Dai hoc Y duoc TP Hé6 Chi Minh
Ngay nhédn bai 15/6/2021; ngay chuyén phan bién 21/6/2021; ngay nhan phan bién 29/7/2021; ngay chip nhan dang 14/8/2021

Tom tit:

Nghién ciru dwgc thye hién nham t6i wu héa quy trinh phun siy hén dich chira nano curcumin. Phwong phép nghién
ctru: thiét ké mé hinh I-Optimal bing phin mém Design Expert, gdm 22 thuc nghiém véi cac bién dc 1ap: nhiét do
dau vao (°C), tbc dd bom (ml/phit) va ty 1¢ gia mang; cac bién phu thuc dwoc khio sat nhw kich thwéc tiéu phan
sau phan tan (nm), chi sé da phan tan, thoi gian phén tan (gidy) va hiéu suit phun siy. Cac thong sb ciia quy trinh t6i
wu duoge kiém chirng bing thwe nghiém va khao sat mdt so chi tiéu chit lwong. Pong thoi, cac dic tinh ciia curcumin
trong san phim bot phun sz”'ly dugc nghién ciru biang nhiéu xa tia X, phﬁn tich nhiét quét vi sai va phﬁn tich phé h("ing
ngoai. Két qua cho thay, phan mém Desgin Expert da chi ra cac thong s0 t0i wu clia quy trinh bao gom nhiét do dau
vao 140°C, toc do bom 5 ml/phut ty 1€ gia mang 2:1. Quy trinh phun say str dung cac gla tri ti wu trén cho san pham
nano curcumin cé cac tinh chit phu hop véi du doan cua phan mém. Sy so sanh pho nhiéu xa tia X ciia curcumin
va bot nano curcumin cho thay curcumin trong bot ton tai & dang vo dinh hinh. Phan tich giin dd nhiét vi sai cia
curcumin va bt nano curcumin cing phan tich phd héng ngoai cho thiy c¢é thé cé sy twong tac giira curcumin,
chitosan va lipoid S100. Két luan: quy trinh phun siy hdn dich nano curcumin di dwoc téi wu hoa & quy mé phong
thi nghi¢m. Pay 13 nén tang cho viéc tién t6i san xuit & quy mé cong nghiép.

Tir khoa: nano curcumin, phun s?iy, thiét ké thuc nghiém.

Chi sb phdn loai: 3.4

Pat van de

Curcumin la mdt hop chét tu nhién c6 nhiéu dic tinh
sinh hoc quan trong. Tuy nhién, curcumin thuéc nhéom IV
theo hé théng phan loai sinh dugc hoc véi sinh kha dung
duong udng kém. Dé giai quyét van dé nay, hé tiéu phan hdn
dich nano curcumin 1a phuong phéap bao ché hiéu qua giap
tang do tan va tdc do hoa tan cta curcumin, hudng t6i cai
thién sinh kha dung dudng ubng. Mic du vy, hé tiéu phan
nano curcumin & dang hdn dich thudong khong bén theo thoi
gian va kho bao quan [1].

Say phun 1a k¥ thuat don gian, nhanh chéong va dugc
mg dung rong rii trong cac nganh coéng nghiép hoa chit,
thuc pham va dugc pham. Pong thoi, chi phi cho thiét bi va
san xuit bang phu’cng phap séy phun cling thap hon so voi
cac cong nghé say khac chang han nhu say dong kho [2].
Do d6, phuwong phap sdy phun c6 thé duoc sir dung dé hoa
ran hdn dich nano curcumin, gitp thuan tién hon trong viéc
bao quan. Trong khi d6, cac nghién ciru vé tiéu phan nano
curcumin tai nudc ta nhiing ném gan day déu chu trong van
dé tang sinh kha dung duong uong ctia duge chit ma chua
danh gia tinh 6n dinh cta ché pham trong qua trinh bao quan
[3, 4]. Xuét phat tir nhimng 1y do trén, d¢ tai nay duogc thuc
hién nhdm xéc dinh diéu kién téi wu ctia qua trinh phun sy
hdn dich nano curcumin dé thu hdi lugng san phdm cao nhat
va it 1am thay d6i tinh chét tiéu phan nano curcumin nhat.

“Tac gia lién hé: Email: pdduy@ump.edu.vn; duyphamdinh1981@gmail.com
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Nguyén liéu va phucng phap nghién ciu
Nguyén liéu

Curcumin dat tiéu chuan USP 36 (An DJ); chitosan trong
lugng phén tir thap, 75-85% deacetyl hoa, 50000-190000 Da
(Sigma Aldrich, M¥), lipoid S100 (Lipoid GmbH, buc), acid
acetic bang (Merck, Duc), maltodextrin (Roquette GmbH,
buc), poloxamer 407 (BASF, buc) dat tiéu chuan co so;
curcumin chuin (Viét Nam), ethanol tuyét adi, nude cat 2
lan dat tiéu chuan Dugc dién Viét Nam V. Phan mém Design
Expert® trial phién ban 11.0.4.0 (Stat - Ease, Inc., My).

Phuwong phap nghién ciru

Thiét ké va toi wu héa quy trinh phun sdy nano curcumin:
qué trinh pha ché hdn dich nano curcumin dugc thuc hién dua
trén phuong phap cua Sonvico va cs (2006) [5]. Tuy nhién,
trong qué trinh pha ché c6 mot s6 thay ddi dé phu hop véi viée
tai curcumin va lam cho hon dich bén viing hon trong thoi gian
phun sdy.

- Pha ché hdn dich nano curcumin: phéan tan 0,05 g chitosan
vao 30 ml nudc cét 2 lan, khuéy déu, thém 0,1 ml acid acetic
bang, khudy cho chitosan tan hét (dung dich tré nén trong sudt)
(1). Hoa tan 1,5 g poloxamer 407 vao 400 ml nudc cét 2 1an
trong moi trudng lanh. Khi poloxamer 407 tan hét, thém (1)
vao va thém nude cit 2 1an vira du, khuéy tu tur, thu dugc pha
nudce (2). Hoa tan 0,75 g lipoid S100 vao 30 ml ethanol tuyét
d6i. Thém tir tir 0,16 g curcumin, khudy tan. B6 sung ethanol
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Abstract:

The aim of this study was to optimise spray drying
process parameters of curcumin nanosuspension.
Method: an I-Optimal experimental model was designed
by Design Expert software including 22 experiments.
The independent variables were inlet temperature (°C),
pump speed (ml/minute) and weight ratio of curcumin-
loaded nanoparticles and carrier and nanoparticle; the
dependent variables were particle size after redispersing
(nm), polydispersity index, dispersion time (second) and
spray drying yield. After the optimal parameters had
been verified by experiments, some quality requirements
of spray-dried powders were evaluated. Then the
physical and chemical properties of curcumin in spray-
dried powders were studied by X-ray diffraction (XRD),
differential scanning calorimetry (DSC) and fourier-
transform infrared spectroscopy (FT-IR). Results: the
optimal parameters were established with the inlet
temperature of 140°C, the pump speed of 5 ml/minute,
the weight ratio of carrier and nanoparticle of 2:1. The
obtained results of verification experiments were highly
repeatable and were similar to the predicted ones from
the software. The comparison of XRD spectra between
curcumin crystal and spray-dried powders showed that
curcumin in spray-dried powders existed in amorphous
form. Furthermore, DSC patterns and FT-IR spectra of
curcumin crystal and spray-dried powder demonstrated
that there were interactions among curcumin, chitosan
and lipoid S100. Conclusion: nano curcumin powders
have met the quality requirements of preparation in
laboratory-scale. This is a platform for further research
later and eventually put into industrial-scale production.

Keywords: curcumin nanoparticles, experimental design,
spray drying.

Classification number: 3.4
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vira du thu duoc pha con (3). Bom (3) vao (2) trong moi
truong lanh véi toc d(f)~b0rm 3 ml/phut, toc d khuay 800-1000
vong/phut, thu dugc hon dich nano curcumin.

- Khao sét kich thudc va chi s6 da phan tan (PDI) cua tiéu
phan nano curcumin: pha lodng hdn dich nano curcumin 10
lan véi nude cat 2 1an da duoc loc qua mang loc 0,45 pm.
Tién hanh do kich thudc tiéu phan va PDI bing may ZetaPals
(Brookhaven Instruments Corporation, My) ¢ nhiét do 25°C,
goc do 90°, do dai song 660 nm.

- Hinh dang tiéu phan: khoang 5 ul hdn dich nano curcumin
dwoc nho 1én miéng ludi dong 200 mesh, dwong kinh 3 mm va
dé kho tw nhién trén miéng ludi dong trong may hit m & nhiét
d6 phong 25°C. Hinh anh tiéu phan dugc chup bing may JEOL
(JEM-1400) hoat dong dudi dién thé 100 kV.

- Phun sy nano curcumin: thém maltodextrin vao hdn dich
nano curcumin voi ty 18 phu hop (ty 18 duoc thay doi dé tim gia
tri toi wu), khudy tir tir dén khi tan hoan toan. Qua trinh phun
siy duoc tién hanh véi cac thong sd: tin sudt thoi khi 20 Hz, ap
suat ‘phun 0,18 MPa. Cac thong s0 bao gdm nhi¢t do dau vao
va tdc @6 bom dich dugc thay ddi dé tim thong sb toi wu. Hon
dich nano duoc khudy tir tir lién tuc trong thoi gian phun say
Bot phun say dugc thu hdi trén ca cyclon va bo phan thu mau.
Bot thanh pham duoc dyng trong tii zip kin, bio quan & diéu
kién kho rdo va tranh &nh sang.

- Xéac dinh hi¢u suét phun sdy: can sin phim bot phun sdy
va tinh hiéu sut theo cong thirc:

Khéi lugng thyc té

Hicu suat = S 2 wong 1y thuy@t

- Kich thudc tiéu phan nano va PDI khi tai phan tan trong
nude cat: tlly vao ty 1é gid mang/ham luong chét ran trong hdn
dich nano ma can lugng bdt phun séy sao cho sau khi phan tan
vao 50 ml nude cét thu duge ndng d6 curcumin twong tur ndng
d6 curcumin trong hon dich nano curcumin trugc khi phun
siy. Tiép tuc pha loang 10 lan v6i nudce cat 2 1an dd dugc loc
qua mang loc 0,45 pm. Tién hanh do kich thudc tiéu phan va
PDI bang may ZetaPals (Brookhaven Instruments Corporation,
M§) véi cac thong sé méay bao gom nhiét do 25°C, goc do 90,
do dai song 660 nm.

- Thoi gian tai phan tan trong nudc cit: can 0,1 g bot phun
séy, cho vao cde c6 sdn 50 ml nude cat, khqu tir & toc do 700
vong/phut. Danh gia bang cam quan va ghi nhan thoi gian bot
phun sdy phan tin hoan toan trong nudc.

- Thiét ké mo hinh thuc nghiém: mé hinh I-Optimal dugc
thiét ké bé“mg phan mém Design-Expert phién ban trial 11.0.4.0
gdm 22 cong thirc. Cac bién s6 doc 1ap quan trong anh hudng
dén quy trinh phun séy duoc thiét 1ap bao gdbm: nhiét do khi
vao (°C), toc dd bom miu (ml/phut), ty 1¢ gia mang. Cac bién
phu thuge dugc chon khao sat dé t6i uu hoa cac bién doc lap
bao gdm kich thudc tiéu phan sau khi tai phan tan (nm) (R1),
PDI (R2), thoi gian tai phan tan bt phun sy trong nude (gidy)
(R3), hidu suat phun siy (R4).
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- Téi wu héa: viée xem xét sy co v nghia vé mat thong ké
cta cac yéu t6 bang phan tich phuong sai thong qua viée so
sanh gié tri p cling nhu gid tri d§ chinh x4c thich hop (Adequate
precision), ddy 1a ty 1¢ gifra tin hiéu va nhiéu. Gié tri o chinh
xac thich hop so sanh khodng céc gi4 tri du do4n tai cac diém
thiét ké vai sai s6 du doan trung binh. Gia trj nay 16n hon 4 cho
théy mo hinh c¢6 kha nang du doan thich hgp. Viéc lya chon
cong thirc t6i wu dwa vao chi s mong mudn duge goi ¥ tir phan
mém Design-Expert, chi s ndy cang cao thi cac gia tri du doan
cang c¢6 kha ning sat v6i gia tri thuc & nht.

Nghién ciru tinh chat ciia curcumin trong thanh pham bot
phun sdy:

- Phan tich phd nhidu xa tia X: mau phan tich nhiéu xa tia X
dugc cho vao may D8-ADVANCE (Bruker Corporation, M),
v6i dién ap gia toe 40 kV, cuong do dong 40 mA, birc xa Cu-Ka
(dung tam loc Ni), toe do quét 0,01°26/0,2 giay. Str dung khoang
1 ¢ mAu dé phan tich sau khi nghién thanh mau bot, cho miu vao
khay va cho vao may phan tich. Pho nhiéu xa tia X dugc chay
cho mdi mau véi dai goc tir 3°20 dén 50°26.

- Phén tich gian d0 nhiét vi sai: str dung khodng 1 mg mau
dé phan tich bang may phan tich nhiét Q20 (TA Instruments,
MY), chuong trinh nhiét 30-350°C, can bang nhiét ¢ 30°C, toc
d6 nhiét thay d6i 10°C/phut.

- Phén tich ph6 hong ngoai FT-IR: lay khoang 10 mg mau
phan tich, nghién min va tron déu v6i KBr, ép thanh vién mong
va tién hanh do phd hdong ngoai bang may Tensor 27 (Bruker
Optics, Dirc) ¢ nhiét do phong, s6 song 4000-400 cm''.

Két qua va ban luan

Két qua khao sdt kich thwéc tiéu phén va PDI ciia tiéu
Pphédn nano curcumin

Kich thudc tiéu phan va PDI ctia 3 16 hén dich nano
curcumin trudce khi tién hanh phun sdy dugc thé hién ¢ bang
1. Bong thoi, do thi phan bo kich thudce ti€u phan ctia hon dich
duogc thé hién ¢ hinh 1.

Bang 1. Kich thwéc tiéu phan va PDI cda tiéu phan nano
curcumin.

MAu Kich thudéec tiéu phan (nm) PDI

1 117,7 0,544

2 1148 0,274

3 132,1 0,417

Trung binh 121,5+7,04 0,412+0,092

Tuong dong véi k¥ thudt bao ché tiéu phan nano tu két
tao & nghién ctru nay, Chen va cs (2016) [6] da nghién cuu
hé micelle polymer tu tao mang curcumin sit dung chitosan,
lecithin va pluronic P123. Theo do, cong thirc tbi wu cho kich
thudc tiéu phan <200 nm va sinh kha dung ding dudng udng
cta hé micelle nay ting 3-5 1an so v6i curcumin ty do.
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Hinh 1. B4 thi phan bé kich thwéc tiéu phan.

Két qud thiét ké va toi wu héa quy trinh phun sdy nano
curcumin

Dua trén sy thay doi ty 1¢ gid mang va cac thong s6 cia
quy trinh phun say, phan mém Design-Expert di duge su

dung dé thiét ké mo hinh thyc nghiém I-Optimal gdm 22
cong thic dugc trinh bay ¢ bang 2.

Bang 2. Di¥ liéu thwe nghiém ctia mé hinh thiét ké 1-Optimal.

Cong B C RIm3) R2@m=3) R3@=3) R4(@=3)
thire

1 160 15 2:1  162,9+54 0343£0,058 445:22  0,26£0,03
2 150 10 2:1  1602+9,6 00299+0,025 480+5  0,43£0,05
3 160 15 1,5:1 152,887, 0359:0,036 SIS:15  0,23£0,06
4 150 15 1,5:1 162761 0377£0,062 510+7  0,24+0,05
5 160 5 2:1  2066£82 0281£0,065 61548  0,62+0,09
6 150 10 1,5:1 1483+2,5 0339£0,082 570+20  0,44+0,13
7 140 15 2:1 170263 0349:0,074 425:15  0,19:0,06
8 150 5 2:1 1597459 0258:0,063 510438  0,54+0,14
9 160 5 15:1 146,5¢73 00208:0,067 525:14  0,56:0,17
10 160 5 1:1 188545 0269£0,05 690+7  0,58£0,04
1 150 5 15:1 1404%4,1 0276:0,078 630+9  0,55:0,10
12 140 10 1,5:1 149303 0324£0,060 530£13  0,37+0,05
13 160 10 1,5:1 152,643, 0388£0,09 610£25  0,400,18
14 140 5 L1 162,6480 0205:0,03 540427  0,59+0,14
15 150 5 1:1 163,542, 0374£0051 570:31  0,530,10
16 140 15 1:1 188802 0369£0,057 590+51  0,30£0,05
17 140 10 2:1 159,956 00289+0,05 440£29  033+0,13
18 160 10 1:1  178,6£2,1 0273£0,008 560+6  047+0,14
19 140 15 1,5:1 155946, 0348£0,022 480+44  0,25£0,01
20 140 5 2.1 1497402 0281£0,035 45046 049011
21 150 15 1:1  180,643,4 0322£0,033 605:42  0,38£0,07
2 140 10 1:1 174812 0283£0,016 580+13  0,48+0,11

Ghi cha: A: nhiét d6 khi vao (°C); B: téc d6 bom méau (ml/phat); C: ty
Ié gia mang; R1: kich thuwéc tiéu phan sau khi tai phén tan (nm); R2:
PDI; R3: thoi gian tai phan tan bot phun s&y trong nwéc (gidy); R4: hiéu
suat phun say.
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Tur dir liéu thyc nghiém thu dugc (bang 2), tién hanh
phan tich phuong sai nhiam x4c nhan y nghia thong ké ciia
mo hinh phén tich (bang 3). Xac dinh p-value, R? hiéu chinh,
R? du doan va dd chinh xac thich hop.

Bang 3. Két qua phan tich phwong sai cac yéu té R1, R2, R3, R4.

Yéu t6 R1 R2 R3 R4
Téng binh phuong 2754,87  0,0188 451237 0,3029
bo tu do 4 4 4 4
D6 léch chuén 4,02 0,0156 23,26 0,0373
F-value 42,6 19,25 20,85 54,35
Model <0,0001  <0,0001  <0,0001  <0,0001
p-value 0,034
<0,0001  <0,0001 <0,0001
C <0,0001 0,076 <0,0001  0,0029
R 0,9241 0,8461 0,8652 0,9315
R hiéu chinh 0,9024  0,8022 0,8237 0,9143
R2 du doan 0,8598  0,7127 0,7494 0,8794
D6 chinh x4c thichhop 20,1224 11,3007 12,3926 19,4552
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gi4d mang ciing anh huong dén PDI nhung khong dang ké
(p=0,076). Ty 1¢ gia mang 2:1 cho két qua tot nhat trong cac
ty 1€ theo dy doan ctia mo hinh.

Thoi gian tai phan tan cua bot phun say trong nuoc
(gidy): thoi gian tai phan tan bot phun sdy trong nudc chiu
anh huodng 10 rét cua ty 1¢ gid mang. Ty I¢ gia mang cang
cao cang gitip giam thoi gian tai phan tan (p<0,0001), ¢6 thé
vi gid mang sir dung 1a maltodextrin rat d& tan trong nudc
nén bot phun sdy co ty 1& gia mang cao hon s& phan tan
nhanh hon. Nhiét d6 dau vao 140°C cho thoi gian phan tan
thap hon 2 nhiét do thir nghiém con lai (p=0,0349).

Hiéu sudt phun sdy: hiéu suat phun sdy chiu anh huéng
r0 rét cua ca téc d6 bom va ty 1é gia mang. Toc d6 bom qua
cao lam giam tbc do bay hoi ctia dung méi trong giot dich
phun, dan téi giot dich phun bam lai nhleu trén budng say
va tuyp thu mau, gy ra hiéu sut phun sdy thip (p<0,0001).
Két qua nay ciing tuong tu mot nghién ciru vé t6i uu hoa
quy trinh phun sdy ciia Munawiroh va cs (2018) [8]. Viéc
tang ty 1¢ gid mang lam giam hiéu suat phun (p=0,0029) ¢
thé giai thich do sy tang do nhot ctia dich phun lam giot dich

Két qua phan tich phuong sai (bang 3) cho thay, gia tri
p-value cia 4 mo hinh tong thé déu <0,05 cho thiy rang cac
mo hinh ¢6 y nghia. Gié tri dg chinh xéc thich hgp dugc do
bang ty 1& gitra “tin hiéu” va “nhidu”, c6 gia tri >4 dugc cho
la phu hop. Su chénh 1éch cua céac gia tri R? hiéu chinh va R?
dur doan déu <0,2. Tir d6 cho thiy, cac mé hinh nay c6 thé sir
dung dé diéu hudng khong gian thiét ké.

Sw dnh hwéng ciia bién dpc lap lén bién phu thujc

Xu hudng va mic d6 anh hudng cia cac bién doc lap 1én
timg bién phu thugc duoc thé hién trong hinh 2. Mdi bién
phu thudc bi anh huéng bai ting bién doc 1ap riéng biét.
Trong d6, ty 1é gia mang c6 anh huong dén ca 4 bién dau ra
cua thiét ké thuc nghiém.

Kich thide tiéu phan sau khi tdi phan tan: kich thudc
tiéu phan phu thuc vao ca tbc do bom va ty 1¢ gia mang.
Viée tang toc d6 bom lam tang kich thudc tiéu phén, vi toc
d6 bom mau cang 1én cang 1am gidm kha ning bay hoi clia
nudc trong cic giot dich phun & cing mot nhiét do, dan
t6i cac tiéu phan nano dé bi két dinh vao nhau trudc khi
hinh thanh hat bot phun sdy. Két qua trén ciing phu hop vai
nghién ctru cua Patel va cs (2015) [7] vé tac déng ctia toc do
bom t6i kich thude tiéu phan Bén canh do, viéc tang ty 1¢
gi4 mang c6 xu huéng lam giam kich thudc tiéu phan. Didu
nay cé thé giai thich do sy tang ty 1¢ gid mang lam giam
kha nang t1ep xuc gitra cac tiéu phan nano curcumin trong
qué trinh sdy phun, gitp tao ra cac tiéu phan c6 kich thudc
nho hon.

PDI: tc 46 bom cang cao dan dén kha néng bay hoi cua
nudc trong giot dich phun cang kém va toc do bay hoi dung
moi cling khong dong déu giira cac giot dich phun. Qua d6
anh huong dén do dong déu kich thudc ciia cac hat nano khi
phun say, dan dén sy tang rd rét ciia PDI (p<0,0001). Ty 1é
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Hinh 2. Sy anh hwéng ctia cac bién doc 1ap 1én cac bién phu thudc.
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Diéu kign rang buéc cho bién djc lgp va bién phu thuc

Dé gitip phan mém Design Expert thuc hién téi uu hoa
cac thong so tr két qua thyc nghiém, can rang budc cac bién
ddc lap trong khoang gidi han va dat muc tiéu cu the cho cac
bién phu thudc. Céc diéu kién nay dugc thé hién ¢ bang 4.

Bang 4. Diéu kién rang budc cho cac bién sb.

Bién sb Muc tiéu Khodng gi6¢i han
A Trong khoang gidi han 140-160 (°C)

B Trong khoang gidi han 5-15 (ml/phut)

C Trong khoang gidi han 1:1-2:1

R1 Nho nhét 140,4-206,6 (nm)
R2 Nho nhét 0,258-0,374

R3 Nho nhit 425-690 (giay)
R4 Lén nhét 0,19-0,62

Dua trén cac diéu kién rang budc ddi Vi cac bién sd,
phan mém Design-Expert dua ra cac thong s toi wu véi chi
s6 mong mudn cao nhat, gdm: nhiét 46 dau vao 140°C, tbc
do bom 5 ml/phut, ty I¢ gid mang 2:1.

Bang 5. Két qua thwc nghiém kiém chirng.

Gi4 tri trung binh ciia cac chi tiéu kiém nghiém

Lo

R1 R2 R3 R4
1 153,8 0,284 435 0,5254
2 161,3 0,277 420 0,5377
3 172,4 0,288 430 0,5248
Trung binh 162,5 0,283 428,33 0,5293
Hé s6 bién thién
vV (%) 5,759 1,967 1,783 0,728
Dy doan 153,2 0,274 445,34 0,5062
Khoang du doan 143 ,4- 0,237- 389,74-
(d0 tin cay 95%) 163,0 0,311 500,95 e LERSE

Két qua PDI, thoi gian tai phan tan va hiéu suét c6 su lap
lai t6t gitra 3 16 kiém chung (CV% lan luot 13 1,967, 1,783 va
0,728%). Két qua trung binh cua kich thudc tiéu phan sau tai
phén tan, PDI, thoi gian tai phan tan va hidu suit phun siy déu
nam trong khoang dw doan (d¢ tin cay 95%) ciia mo hinh (bang
5). Dong thoi, hinh anh thanh pham bot phun séy hon dich nano
curcumin dugc thé hién & hinh 3.

Hé s6 bién thién cua 3 16 kiém chimg vé kich thudc tiéu
phén sau tdi phan tan tuong d6i cao (5,759%), tuy nhién két
qua trung binh van nam trong khoang cho phép. Nguyén nhan
¢6 thé do trong qua trinh diéu ché nano curcumin, mot so thay
d6i nho ¢ toc do khudy tir trong lic bom pha cdn vao pha nudc
¢6 thé 1am anh huong dén do dong déu vé kich thudc ciia cac
tiéu phan nano.

Kich thuéc tiéu phan cta bot thanh phim sau khi tai phan
tan trong nudc cat 16n hon nano curcumin ban diu (ANOVA,
p=0,006). Qua trinh phun sy gitip cac tiéu phan nano curcumin
duogc ¢ dinh trén gia mang maltodextrin. Bén canh do, céc tiéu
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phan nano ciing ¢6 kha nang két dinh lai véi nhau véi mot ty
16 nhét dinh trudc khi cac hat nay duoc sdy kho. Do vay, khi
thyc hién tai phan tan bot phun siy trong nudc cat bang thiét
bi khudy tir s& ghi nhan gié tri kich thudc tiéu phan cao hon so
v6i trudc khi phun séy. Két qua nay cling tuong df”)ng voi thuc
nghiém vé hoa ran tiéu phan nano bang phuong phap phun
say cta Li va cs (2010) [9]. Trong nghién ctru nay, kich thudc
tiéu phan pha phan tan ting tir 84,86-140,6 nm khi sir dung
maltodextrin lam chit mang cho qué trinh phun sdy.

Hinh 3. Thanh pham b6t phun sy hén djch nano curcumin.

Két qud nghién civu tinh chit ciia curcumin trong thanh
pham bot phun sdy

Két qua phan tich phé nhiéu xa tia X (XRD):

(A)

(B)
e JM "

2 theta (°)
Hinh 4. XRD ctia curcumin nguyén liéu (A) va bat thanh pham (B).

XRD la ky thuat dung dé phan tich nhanh, chu yéu duoc
dung dé xac dinh pha cua vat li¢u tinh thé. Mat do va cuong do
cac dinh trong phd XRD thé hién mirc do két tinh ctia dugc chat
[10]. Két qua dwoc trinh bay ¢ hinh 4 cho thay, phd nhiéu xa tia
X ciia curcumin nguyén liéu ¢6 nhiéu dinh véi cuong d6 1on &
8,04,14,5,17,22,23,2, 24,31 va 25,62°, chirng té curcumin ton
tai chu yéu ¢ dang két tinh. Két qua nay tuong tw voi nghién
ctru ciia Donsi va cs (2010) [11] vé phé nhiéu xa tia X cua
curcumin. Trong khi mau bot thanh pham phun siy c6 mat do
va cudng do dinh di giam di dang ké so véi mau nguyén liéu
ban dau, dong thoi khong con céc dinh dic trung & 8,64, 14,5,
va 17,22°, chimg t6 curcumin trong bot thanh phim da chuyén
mot phin sang trang thai vo dinh hinh. Két qua nay ciing tuong
tu nhu mot ) nghién ctru vé tinh chét cua curcumin trong nano
curcumin [12] va trong bt phun séy chira curcumin [11].
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Két qua phan tich gian do nhiét vi sai: phan tich nhiét quét
vi sai (DSC) la cong cu nhiét dong luc hoc dung aé danh gia
truc tlep su hép thu nang lwong nhiét xdy ra & mot mau trong
pham vi tang hodc giam nhiét do quy dinh. DSC thuong dugc
st dung dé xéac dinh nhiét do chuyén nhiét cua cac chét trong
dung dich, chét rin hodc huyén phu [13]. Gian d6 nhiét vi sai
& hinh 5A cho thdy nhiét ¢ nong chay ciia curcumin khoang
183,8°C. Tuy nhién, gian do nhiét vi sai cua bot thanh phim
(hinh 5B) khong c6 dinh & vi tri twong ty. Két qua nay bd sung
thém cho két qua XRD chimg t6 curcumin trong bot thanh
pham di chuyén mot phin sang trang thai vo dinh hinh.

i

Dong nhiét (W/g)
Dong nhiét (W/g)

@ k Nhiét dc}(;C) » A ® ;hiét;ﬁ(’(ﬁ)m
Hinh 5. Gian dé nhiét vi sai ciia curcumin nguyén liéu (A) va
bot thanh pham (B).

Két qud phan tich phé hong ngoai FT-IR:
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Hinh 6. Phé héng ngoai ctia curcumin (A), bét phun sy (B).

Phan tich pho hong ngoai gitip xac dinh duoc cac loai
dao dong dic trung cua cac lién két hay cac nhom chic co
trong phéan tir. Phd hong ngoai ciia curcumin (hinh 6A) cho
cac dinh déac trung ¢ 3423 (nhém OH phenol), 1509, 1281
va 1029 cm™. Két qua thé hién tuong tu trong nghién ctru cua
Pathak va cs (2015) [14]. Pho hong ngoai cua mau bot phun
sdy (hinh 6B) dinh & 3420 cm! cho thdy ¢6 su chuyén dich so
v6i dinh & 3423 cm™! cta curcumin, déng thoi ¢6 sy mat hodc
chuyén dich céc dinh & ving 1600-1400 cm so v6i phd hong
ngoai cta curcumin. Diéu nay cho thiy c6 thé co su tuong tac
& nhém OH phenolic va nhém C=0 ctia curcumin. Két qua nay
phu hop véi két qua phan tich nhiét vi sai da néu trén.

Két luan

Cac thong s t6i wu cua qué trinh phun say nano curcumin
da dugc thiét 1ap thanh cong bang phan mém Design-Expert
phién ban 11.0.4.0 (trial) véi mé hinh thyc nghiém [-Optimal.
Phén tich pho XRD cho thay curcumin trong bot thanh pham da
chuyén mot phan sang trang thai vo dinh hinh, phén tich nhiét
quét vi sai va phan tich ph6 hong ngoai cho thy c6 sy lién két
gifta chitosan, curcumin va lipoid S100. Bot phun sdy nano
curcumin ¢6 thé duge ung dung dé tao ra san phém nhu vién
nang nano curcumin, kem bdi ngoai chira nano curcumin...
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nham gop phan lam da dang hoa, céi thién chat luong va hiéu
qua clng cac san pham chita curcumin khéc trén thi truong.
Tuy nhién, dé c¢6 thé ing dung vao san pham, bt phun siy
nano curcumin can duoc tiéu chuan hoa, danh gia do on dinh,
khao sat lai mot s6 hoat tinh sinh hoc dic trung va danh gia doc
tinh lién quan.

TAI LIEU THAM KHAO

[17 L. Hu, Q. Hu, C. Yang (2018), “Spray-dried curcumin nanoemulsion: a
new road to improvement of oral bioavailability of curcumin”, Pakistan Journal
of Pharmaceutical Sciences, 31(1), pp.169-173.

[2] A. Gharsallaoui, (2007),
microencapsulation of food ingredients:
International, 40(9), pp.1107-1121.

et al. “Applications of spray-drying in

an overview”, Food Research

[3] Bui Thanh Tung, Nguyén Thanh Hai, Phan K& Son (2018), “Nghién ciru
bao ché curcumin dang phytosome va dang PEG hoa”, Tap chi Khoa hoc, Bai hoc
Quéc gia Ha Noi: Khoa hoc Y Duoc, 34(1), tr.29-41.

[4] Duong Thi Hong Anh, Nguyén Xuan Birc (2020), “Bao ché nhii tuong
nano curcumin bang phwong phép dao pha”, Nghién ciru Dwoc & Théng tin
Thude, 11(1+2), tr.29-34.

[5] F. Sonvico, et al. (2006), “Formation of self-organized nanoparticles by
lecithin/chitosan ionic interaction”, International Journal of Pharmaceutics, 324,
pp.67-73.

[6] L.C. Chen, et al. (2016), “Development and characterization of lecithin-
based self-assembling mixed polymeric micellar (saMPMs) drug delivery systems
for curcumin”, Sci. Rep., 6, DOI: 10.1038/srep37122.

[7] B.B. Patel, J.K. Patel, S. Chakraborty, D. Shukla (2015), “Revealing facts
behind spray dried solid dispersion technology used for solubility enhancement”,
Saudi Pharmaceutical Journal, 23(4), pp.352-365.

[8] S.Z. Munawiroh, V. Lipipun, G.C. Ritthidej (2018), “Optimization of
redispersible spray dried powder of chitosan coated solid lipid-based nanosystems”,
International Journal of Drug Delivery Technology, 8(1), pp.19-32.

[9] X. Li, N. Anton, C. Arpagaus, F. Belleteix, T.F. Vandamme (2010),
“Nanoparticles by spray drying using innovative new technology: the Biichi nano
spray dryer B-90”, Journal of Controlled Release, 147(2), pp.304-310.

[10] F. Sima, et al. (2016), “Laser thin films deposition and characterization
for biomedical applications”, Laser Surface Modification of Biomaterials,
Woodhead Publishing, United Kingdom, pp.77-125.

[11] F. Donsi, Y. Wang, J. Li, Q. Huang (2010), “Preparation of curcumin
sub-micrometer dispersions by high-pressure homogenization”,
Agricultural and Food Chemistry, 58(5), pp.2848-2853.

Journal of

[12] W. Wang, et al. (2012), “Enhanced bioavailability and efficiency
of curcumin for the treatment of asthma by its formulation in solid lipid
nanoparticles”, International Journal of Nanomedicine, 7, pp.3667-3677.

[13] P. Gill, T.T. Moghadam, B. Ranjbar (2010), “Differential scanning
calorimetry techniques: applications in biology and nanoscience”,
Biomolecular Techniques, 21(4), pp.167-193.

Journal of

[14] L. Pathak, A. Kanwal, Y. Agrawal (2015), “Curcumin loaded self
assembled lipid-biopolymer nanoparticles for functional food applications”,
Journal of Food Science and Technology, 52(10), pp.6143-6156.

25





