Khoa hoc Ky thudt va Céng nghé

Anh hudng cua chat hoat dong bé mat va dieu kién ddng tu t6i tinh chat hinh hoc
cla hat vi nang chitosan - dau gac
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Vi nang diu gic dwoc tao thanh bang cich nhé giot nhii twong chitosan - diu gic trong dung dich kiém
NaOH hoic KOH. Hén hop dung dich chitosan - diu gic dwgce dong héa & ap suét 4 bars bang thiét bi
dong héa (hiéu IKA T18 Basic, Ultra_Turrax) tao thanh nhii twong diu trong nuée (o/w). Cac yéu té duwoe
khao sat bao gom loai kiém, ndong d kiém va chit nhii héa. Tinh chét hinh hoc ciia hat dwge danh gia
thong qua kich thwéc va df tron ciia hat. Két qua nghién ctru cho thiy, qua trinh tao hat ciing nhw tinh
chit hat tao thanh khong chiu dnh hwéng béi cac yéu té khao sat. Vi nang tao thanh c6 dd roi rac cao, dd

tron trung binh.
Tir khéa: chitosan, diu gic, Imagel, vi nang.

Chi s6 phén loai 2.10

Effects of surfactants and coagulation
conditions on the morphology of Gac oil
- chitosan microcapsules

Summary

Gac oil was encapsulated by driping Gac oil -
chitosan emulsion into alkaline solution. Gac
oil - chitosan emulsion was homogenized at 4
bars using homogeniser IKA Ultra_Turrax
T18 Basic and formed an oil emulsion
in water. Investigated factors included
alkaline types, alkaline concentration,
and surfactants. Encapsulation process
was evaluated through the microcapsule’s
size and roundness using image analysis
(ImageJ). Results showed that the alkaline
solution and surfactants had no influence on
the microcapsule morphology. The formed
microcapsule was highly separated and had
a medium roundness.
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Mé dau

Cong nghé vi nang 1a qué trinh ma trong d6 cac hat
(dang rin) hay cac giot (dang 16ng) ctia vat liéu c6 hoat tinh
sinh hoc (161, nhan) dugc bao lai trong mdt mang ludi tao
boi cac vat liéu sinh hoc (vo, mang bao) dé tao ra cac phén
tir ¢6 kich thudc micromet (tir 1 dén 1.000 pm). Vat liéu
lam 16i ¢6 thé 1a huong liéu, dau, chét béo, vitamin, chét
tao mau, enzyme, probiotique. VAt liéu lam vo c6 thé 1a tinh
bot, protein, gom va mat sb vat liéu khac nhu cyclodextrin,
liposome, vi sinh vat... [1, 2]. Pay 1a mt cong cu manh
gitip bién d6i va bao vé hoat tinh ciia nhan, dong thdi nang
cao gia tri si dung cua chung [3]. Dau gac duoc tach tir
phan mang d6 bao quanh hat gic. Dau gac c6 mirc khong
bao hoa cao, c¢o6 chira hai loai axit béo chinh la axit oleic
(35,22%), axit linoleic (31,44%) va dac biét rat giau céc
hop chét carotenoids nhu beta-carotene va lycopene [4].
Beta-carotene c6 kha niang chdng oxy héa manh, co thé
trung hoa 20 loai géc tu do, lam ch@m qué trinh 130 hoa,
ngan chan té bao ung thu... Do d6, diu gic rat nhay cam
vOi cac tdc nhan moi truong (oxy, anh sang, nhiét dj...).
Céc két qua nghién ctru truée do cho thay, dau gic bao
quan truc tiép & nhiét do thuong sau 3 thang c6 ham luong
beta-carotene giam tdi trén 60% [5]. Tuy nhién, dau gic
dudi dang vi nang tao thanh theo phuong phap déng tu su
dung vo bao chitosan c6 thé gitr do 6n dinh ham lugng beta-
carotene tdi 50% sau 24 thang ¢ cung diéu kién nhiét do
bao quan [6].
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Viéc tao vi nang voi chitosan da dugc chung
minh mang lai hi€u qua bao v¢ tich cuc ddi véi dau
géc [7]. Ban chit cua qua trinh tao hat chitosan trong
mdi truong kiém 14 qué trinh trao doi proton giita goc
amine NH," cua phan tir chitosan vai gbc OH- trong
moi truong. Kha nang phan ly ciing nhu nong d6 OH-
c6 trong moi trudng anh hudng téi toe do trao doi ion,
dan dén anh huong t6i tinh chét cia hat vi nang tao
thanh. B nhét cua dung dich nhil tuong 1a mot trong
nhing yéu t6 anh huong téi kha nang chay va tao giot
(giot hinh tron, giot hinh giot swong, giot hinh cau...)
trong qué trinh tao hat. Mot trong nhitng yéu t6 anh
huéng t6i d6 nhot cia nhii twong 14 chat hoat dong
bé mit. Trong nghién ctru nay, chiing toi khao sat anh
hudng ciia moi trudng kiém va chit hoat dong bé mit
t61 tinh chat hinh hoc cua hat vi nang dau géc tao thanh
thong qua phan tich hinh anh trén phin mém Imagel.

Noi dung va phuvong phap nghién citu
Quy trinh tgo vi nang

Dung dich chitosan 3,5% dugc chuan bi trong axit
acetic 1%. Nhil tuong chitosan - dau gic duogc tao
thanh bang cach dong hoa hdn hop (chitosan, ddu gic
3%, chat nhii hoa 5%) tai toc d6 19.000 v/ph trong 10
phut. Nhii tuong sau d6 dugc nho giot vao dung dich
kiém NaOH hoic KOH véi céac n6ng d6 khac nhau
(0,5; 1; 1,5 va 2M). Hat dugc ngam trong dung dich
kiém 60 phut, rira bang nudc cat 3 lan va dé kho ty
nhién.

Phan tich tinh chdt vit ly cuia hat vi nang

Hat vi nang dugc chup anh trong buéng tbi, dam
bao cuong do sang va phuong chiéu sang on dinh.
Hinh anh thu dugc sau d6 duoc xtr 1y trén phan mém
ImageJ 14.6. Cac tinh chat phan tich bao gom: kich
thude hat, phan bd kich thudce, phan bé tich liy, do tron
va tinh roi rac cua hat.

Két qua va thao luan

Anh hwéng ciia diéu kign dong tu téi kich thuwéc
hat vi nang

Chiing t6i st dung phan mém ImageJ 14.6 dé phan
tich phan b kich thude hat ciing nhu hinh dang cta hat
dua trén 3 thong s6: dién tich, dd tron, tinh bé mat. Phan
b6 kich thudc ciia hat duge xac dinh thong qua phan b
dién tich hat. Két qua duoc thé hién trong hinh 1.
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Hinh 1: phan bé hat theo dién tich ¢ cc diéu kién dong tu khdc nhau:
(4): KOH; (B): NaOH

Bdng 1: gid tri Mode ciia phdn bé dién tich hat theo nong dg kiem (mm?)

Dung dich Nong d¢ kiém (M)
kiém 0,5 1,0 1,5 2,0
KOH 0,091 0,091 0,083 0,115
NaOH 0,093 0,087 0,096 0,101

Bdng 2: gid tri Median ciia phan bé dién tich hat theo nong dg kiem (mm?)

Dung dich Nong dd kiém (M)
kiém 0,5 1,0 1,5 2,0
KOH 0,089 0,090 0,086 0,112
NaOH 0,084 0,089 0,092 0,112

Phé phan b kich thudc hat dong tu trong NaOH va
KOH la dong dang voi nhau va voi cac ndng do khao
sat. Ph6 phan b kich thudc hat tao thanh theo phuong
phap nay rat tap trung (gia tri CV% < 10). Dbi voi nong
doé 0,5M, muc do tap trung cua hat cao hon so voi 3
ndng d6 con lai (CV% ~ 5-6%).

Gia tri Mode va Median ctia cac mau khao sat tuong
dbi tap trung va nam trong khoang 0,083-0,115 (mm?)
(bang 1, 2), tuong rng véi duong kinh hat 325-383 pum.
Néu chi xem xét gia tri Mode, sy anh huéng ctia ndng
d6 kiém t6i kich thudc hat khong duge thé hién 13 rét.
Tuy nhién, khi quan sat do thi ty 1¢ tich lity trong hinh
1, chiing t6i nhéan thiy co su thay d6i vé gia tri Median
giita cac nong d6 kiém khac nhau. Di voi mau NaOH,
gia tri Median ting dan theo nong d6 NaOH sir dung.
Dbi v6i miu KOH, gia trj Median tai 3 nong do (0,5,
1,0 va 1,5M) khong c6 su khac biét rod rét, trong khi tai
nong do 2,0M gia tri nay ting vot. Ta c6 thé d& dang
quan sat thay diéu nay trén d6 thi hinh 1, dudng thé
hién ty 18 tich liiy cia mau KOH 2,0M nim tach han so
v6i d0 thi thé hién ty 18 tich lily ctia 3 ndng do con lai.
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Diéu nay co thé giai thich dua trén téc do khuéch tan
va téc do dong tu khac nhau gitra cac nong do kiém va
loai kiém. O néng d6 kiém thép, su khuéch tan dién ra
cham d(‘Sng thoi v6i sy mét nude cua hat ting 1én, dan
to1 hat co lai, giam kich thudec. O n6ng dd kiém cao, su
dong tu dién ra tirc khic trén bé mat hat tao thanh 16p
v6 ctng ngan can su khuéch tan ion OH- vao bén trong
hat cling nhu sy mét nude cua hat, dan dén kich thudce
hat khong giam di.

Anh hwéng ciia diéu kign dong tu t6i hinh dang
hat

Hinh dang cua hat dugc xac dinh thong qua céac
thong so nhu do tron (circularity) va tinh chat be mat
(solidity).

Pé tron ciia hat: do tron cua hat 1 gia tri thé hién
hinh dang mot hat gan véi hinh tron nhét. Trong tinh
toan, do tron dugc tinh thong qua ty 1€ gitra dién tich
cua hat va chu vi cua hat theo cong thur:
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Hinh 2: tinh chét hinh hoc ciia hat chitosan tao thanh trong dung dich
KOH (4) va trong dung dich NaOH (B)

Két qua ¢ hinh 2 cho thdy, trong cac diéu kién tao
hat khac nhau, do tron cua hat la tuong déng, khong phu
thudc vao loai dung dich kiém ciling nhu nong do dung
dich kiém sir dung. Theo phwong phap phén tich nay, hat
¢6 hinh dang méo vai gia tri do tron thap (gia tri d6 tron
16n nhét dat 0,84-0,86) va gi4 tri Median dat 0,80.

Tinh chdt bé mdt cuia hat: tinh cht bé mit cta hat ¢6
thé duoc thé hién thong qua chi sé bé mit solidity (ty 16
gitra chu vi thyc va chu vi ngoai tiép nho nhét). Gia tri
niy cang gan véi 1 thi bé mat hat cang nhin va nguoc
lai.
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Hinh 3: chi s6 bé mdt cia hat xdc dinh theo phdn mém ImageJ:
(4) KOH; (B) NaOH
Khi phan tich theo phwong phép sir dung chi sb bé
mit solidity, chiing t6i nhan thiy cic mau vi nang déu c6
bé mit c6 tinh tron cao véi gia tri solidity dat 0,91-0,98
(hinh 3). Didu nay dugc quan sat & tat ca cac mau kiém
va céc nong do kiém khao sat.

Két luan

Trong khoang khéo sat ctia d& tai, qua trinh tao hat
cling nhu tinh chét hat tao thanh khong chiu anh hudéng
boi cac yéu td khao sat. Vi nang tao thanh c6 do roi rac
cao, c¢6 do tron trung binh va bé mat tuong dbi lién tuc.

Loi cam on

Két qua nghién ciru nay la mét phan cia dé tdi
“Nghién ciru ttng dung cong nghé san xudt vi nang chira
cac hop chat thién nhién cé hoat tinh sinh hoc sir dung
trong san xudt thue pham” thuéc Chwong trinh khoa
hoc va cong nghé trong diém cdp nha nwée “Nghién
cibu tng dung va phdt trién cong nghé sau thu hoach”
(KC07/11-15). Cac tac gia xin cam on Bo Khoa hoc va
Céng nghé da tai tro kinh phi dé thwc hién dé tai nay.
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