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TOM TAT
Carotenoid, dic biét la astaxanthin, trong ché pham protein-carotenoid thu nhdn tir dau toém thé chdn
trang thwong kém bén véi cdc yéu té moi trwong nhie dnh sang, oxy va nhiét @, dan dén sw suy giam nhanh
chéng vé hoat tinh sinh hoc va mau sdc. Nghién civu nay nham muc dich vmg dung chitosan dé tao vi nang bao
g6i ché pham nay thoéng qua phwong phdp tao gel ion. Két qua cho thdy, nong dé chitosan 2,5% sir dung lam
chat nén trong dung dich natri tripolyphosphate (TPP) 3% la thich hop nhdt cho qud trinh tao hat. Tai diéu
kién nay, vi nang thu dwoc co hinh cau tron deu véi hiéu sudt tao hat dat 73,7%, hiéu sudt bao goi astaxanthin
dat 77,3% va dé bén co hoc dat 98,5% (sau 48 gio). Vi nang gitip duy tri dé én dinh cia astaxanthin tét hon
ddng ké so véi mau doi chimg, ddic biét la khd ning bao vé hoat chat trong méi triueong nude & nhiét dé phong
khi bdo quan trong bao bi duc (HDPE). Nghién ciru nay mé ra huéng g dung tiém nang cho viéc ning cao
gid tri ché pham protein-carotenoid tir phy phdm tém trong cong nghiép thuee phdam va thirc an thity san.
Tir khoa: Vi nang, protein-carotenoid, chitosan.

ABSTRACT

Carotenoids, particularly astaxanthin, found in protein-carotenoid preparations derived from whiteleg
shrimp heads are highly susceptible to environmental factors such as light, oxygen, and temperature, leading to
a rapid degradation of biological activity and color stability. Therefore, this study aimed to apply chitosan for
the microencapsulation of this preparation using the ionic gelation method. The results indicated that a 2.5%
chitosan concentration, used as the wall material in a 3% sodium tripolyphosphate (TPP) cross-linking solu-
tion, was the most suitable condition for the microencapsulation process. Under these conditions, the obtained
microcapsules exhibited a uniform spherical shape, achieving a bead formation yield of 73.7%, an astaxanthin
encapsulation efficiency of 77.3%, and a mechanical strength of 98.5% (after 48 hours). The microcapsules
significantly enhanced astaxanthin stability compared to the control sample, particularly demonstrating effec-
tive protection in an aqueous environment at room temperature when stored in opaque packaging (HDPE).
This study suggests a promising approach for adding value to protein-carotenoid preparations derived from
shrimp by-products, with potential applications in the food and aquaculture feed industries.

Keywords: Microencapsulation; protein-carotenoid, chitosan.

I. PAT VAN DE

Dau tom thé chan tring 1a ngudn phy phim
ddi dao, chira ham lugng 16n cac chat dinh
dudng gia tri nhu protein, lipid, khoang chat va
dic biét 1a carotenoid (chi yéu 13 astaxanthin).
Viéc thu hdi va ché bién ché phdm dam giau
carotenoid tir ngudn phy pham nay khong chi
gitip gia tang gia tri kinh té ma con cung cip
ngudn nguyén liéu thiét yéu cho coéng nghiép

thuc phdm va thire n chin nudi. Astaxanthin
tw nhién dugc biét dén véi hoat tinh chéng
oxy hoa vuot troi (gap 100 lan vitamin E), c6
kha ning ting cudng hé mién dich, cai thién
mau sic va ty 18 séng cho dong vat thuy san;
ddng thoi hd tro ngin ngira cic bénh min
tinh & ngudi nhu ung thu, tiéu duong va tim
mach. Tuy nhién, rao can 16n nhét trong viéc
tmg dung astaxanthin 1a tinh kém bén, d& bj
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suy giam hoat tinh dudi tac dong cuia anh sang,
nhiét do va oxy. Pé khic phuc han ché nay,
k¥ thuat vi nang hoa bang chitosan dugc xem
1a giai phap hiéu qua nham bao boc va bao vé
hoat chét trude cac tac nhan méi truong [3, 4,
8,10, 12].

So véi cac phuong phap siy phun thuong
gdy bién tinh hop chit nhay nhiét, k¥ thuat tao
gel ion (ionic gelation) dugc uu tién lya chon
nho diéu kién thyc hién nhe nhang, chi phi thap
va khong st dung dung méi hitu co ddc hai
[8, 10]. Trong nghién ctru nay, chitosan — mat
polymer sinh hoc tir vé tom — dugc st dung lam
vat ligu bao goi nho déc tinh twong thich sinh
hoc, kha ning tao mang tt va khang khuan [5,
9]. Qua trinh tao hat dua trén co ché tuong tac
tinh dién gita cac nhom amino da proton hoa
mang dién tich duong (-NH,") cua chitosan va
cac nhom phosphate mang di€n tich am cua
chit tao lién két ngang natri tripolyphosphate
(TPP). Tuong tac nay hinh thanh nén mang ludi
da dién giai (polyelectrolyte) bén viing, gitp
bao vé& hoat chat va kiém soat qué trinh giai
phéng [11, 12]. Mic du hé dan truyén chitosan-
TPP da dugc nghién ctru rong rai, nhung viéc
g dung hé nay dé bao goi ché pham hdn hop
protein-carotenoid tho tir diu tom van 1a mot
hudng di méi, it dugc cong bd so véi viée bao
g6i astaxanthin tinh khiét.

Trén co so do, bai bao nay trinh bay quy
trinh tao vi nang chitosan/protein-carotenoid
(CTS/protein-carotenoid) bang phuong phap
tao gel ion, vdi dinh hudng ung dung lam thirc
an nudi trong thity san chét lugng cao. Cac chi
tiéu dugc tap trung danh gia bao gom: ning
suit tao hat, 30 bén co hoc, dic diém hinh
thai (dwdng kinh, do tron), hiéu suit bao gbi
(protein, astaxanthin) va hiéu qua bao quan so
bd trong cac loai bao bi khac nhau.

IL. VAT LIEU VA PHUONG PHAP

NGHIEN CcUU

2.1. Vit liéu nghién ciru

Ché pham protein-carotenoid: Nguyén liéu
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dau tom thé chan tra"mg tuoi duoc thu nhan tir
co s& ché bién thiy san (mdi dot 10 kg, bao
quén lanh bang d4 vay trong thing x5p) va van
chuyén ngay vé phong thi nghiém. Ché pham
protein-carotenoid duoc tach chiét tir dau tom
theo phuong phap ciia Phuong va Luyén [3].
Dich thiy phan sau d6 dugc c6 diac chan khong
& ap suat 600 mmHg, nhiét do 60°C trong 4 h
dé thu nhan dich nh3o [13]. San pham duoc sir
dung ngay cho qua trinh tao hat hodc bao quan
dong & nhiét d6 -18 + 2°C trong thoi gian tbi
da 1 tuan.

Chitosan: Pugc cung cip boi Nhom nghién
ctru vé chitin-chitosan tai Trudng Pai hoc Nha
Trang. Cac thong sb k¥ thuat co ban bao gdm:
d6 deacetyl (DD) 90%, khdi lwong phan tir
trung binh (M) 250 kDa, d6 nhét 200 — 250
cPs, d6 tan > 99% (trong dung dich acid acetic
1%), ham luong tap chit (protein va khoang)
< 1%.

Hoa chit va enzyme: Cac héa chat sir
dung déu dat tiéu chuan phan tich (analytical
grade), bao gém: Acid acetic (CH,COOH,
99,5%, Trung Quodc), NaP.O (tinh khiét,
Trung Quéc), NaOH (98%, Trung Quoc),
KOH (90%, Trung Qudc). Cac enzyme sir
dung gdm Alcalase 2.4 L (hoat luc 2,4 AU/g)
va Flavourzyme 500 L (hoat luc 500 LAPU/g)
do cong ty Novozymes (Novo Nordisk,
Bagsvaerd, Dan Mach) cung cép.

2.2. Phwong phap nghién ciru

Dich nhdo protein-carotenoid dugc pha
lodng 4 1an bang nudc cat nham diéu chinh d6
nhét phu hop, gitp tranh tic nghén voi phun
va dam bao d6 cau cua hat. Dich sau pha lodng
dugc phdi tron v6i dung dich chitosan va dong
hoa bang thiét bi Ultra-Turax (19.000 vong/
phut trong 5 phtt), sau d6 loc qua luéi 0,2 mm
dé thu dich dong nhat.

Qua trinh tao hat vi nang CTS/protein-
carotenoid dugc thyc hién bang thiét bi nho
giot ty ché (Hinh 1). Hon hop sau dong hoa
dugc bom qua voi phun (duong kinh dau kim
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950 pum) dudi ap sudt 3 MPa, khoang cach tir
dau kim dén bé mit dung dich himg 1a 150 +
1 mm. Qué trinh tao hat duoc bd tri theo cac
thi nghiém cu thé sau: (i) Khao sat anh hudng
ctia nong do chitosan: Hon hop CTS/protein-
carotenoid dugc nho giot vao dung dich tao
lién két ngang natri tripolyphosphate (TPP) 3%
(w/v); (i1) Khao sat anh hudng cua loai dung
dich tao hat: Hon hgp CTS/protein-carotenoid
duoc nho giot lan luot vao 3 loai dung dich tao

e —

Chitosan

Protein-carotenoid

hat khéc nhau dé so sanh, bao gdm: TPP 3%
(w/v), NaOH 5% (w/v) va KOH 5% (w/v).

Trong qua trinh tao hat, dung dich hing
duoc khqu lién tuc voi toe dd 200 vong/phut.
Sau khi két thuc qua trinh nho giot, cac hat vi
nang tiép tuc dugc khudy trong 15 phut va giit
on dinh trong 60 phat dé hoan thién cau tric.
Cubi cung, hat duoc vét ra, rira bang nudc cit
dén khi pH trung tinh va bao quan trong nudc
cit & nhiét do phong (30 + 2°C).

CTS/protein-carotenoid

Hinh 1. Phwong phap tao vi nang chitosan/protein-carotenoid bang thiét bi nhé giot tw ché.

2.3. Cac phuong phap phan tich

Xac dinh ham lugng am, khoang theo
phuong phap AOAC [6]. Xac dinh ham lugng
protein tong s bang phuwong phap Kjeldahl theo
AOAC (1990). Xac dinh ham luong lipid tong
sd bang phuong phap cia Bligh & Dyer [7].
Xac dinh ham luong astaxanthin bang phuong
phap cua Tolasa va cong sy [14]. Xac dinh do
bén co hoc cua hat (100 hat/20 ml nudc c?it)
bang phuong phap khudy & téc do cao (1000
vong/phut, 15 phut), sau d6 dém sé luong hat
vo/tdng lwong hat ban dau (%) va téc do thap
(200 vong/phut) xac dinh theo thoi gian.

Xac dinh dic diém hinh dang hat vi nang:
Xac dinh kich thu6c hat vi nang (tong s6 300
hat/mau) bang thudc kep k¥ thuat Mitutoyo (0

—25 mm) c6 d6 chia 0,01 mm va két hop voi xir
Iy trén phan mém ImageJ. Quan sat hinh dang
hat vi nang dudi kinh hién vi soi ndi Olympus,
chup hinh bing may anh va xt Iy trén phan mém
Image J 14.6. Xac dinh d¢ tron theo phuong
phap ctia Bang va cong sy [1], dugc tinh theo
cong thire: DY tron = (2(n.S)"?)/P, trong do: S
1a dién tich ctia hat (phan b6 kich thudc hat), P
la chu vi cua hat.

Ning suét tao vi nang (A,%) duoc danh gia
dua trén ty 1¢ giita tong khdi lwong hat vi nang
tao thanh va khdi lwong nhii twong trude tao
hat, theo cong thirc: A= (m x 100)/m,, trong do:
m 13 tong khdi lwong hat vi nang tao thanh (g),
m_la khéi lwong nhil trong trude tao hat (g).

Ty 1é ton thét astaxanthin (L > 7o) trong hat
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vi nang sau mdt thoi gian bao quan, dugc xac
dinh theo cong thire: L, (%) = (A, — A )*100/
A, trong do: A 1a ham lugng astaxanthin trong
hat vi nang CTS/protein-carotenoid sau khi
dugc tao thanh, A la ham lugng astaxanthin
trong hat vi nang CTS/protein-carotenoid sau
thoi gian bao quan.

bo thi duge vé béng phﬁn mém Origin,
s6 lidu duge xir Iy bang phian mém Microsoft

Excel va SPSS 26. Két qua bao cdo 1a gia tri
trung binh cia 3 lan 1ap lai thi nghiém, duoc
phan tich ANOVA va Ducan. Gia tri p < 0,05
chi ra sy khac nhau ¢ ¥ nghia thong ké.
III. KET QUA NGHIEN CUU VA THAO
LUAN
3.1. Panh gia chit lwong dich protein-
carotenoid thu hdi tir ddu tdm thé chén tring

Bang 1. Thanh phin hoa hoc co bén ciia dich protein-carotenoid dam dic

Chi tiéu Két qua
Ham luong 4m (%) 61,740,2
Ham lugng khoang (%)* 9,5 £ 0,04
Ham lugng protein (%)* 78,7 £ 0,06
Ham luong lipid (%)* 12,5+ 1,8
Ham lugng astaxanthin (mg/kg)* 395,8£9,3
pH 74£0,3

*Két qud tinh theo ham lwong chat kho tuyét doi

Két qua Bang 1 cho thdy ché pham thu
dugc 12 ngudn dinh dudng gia tri cao véi thanh
phan chu yéu 14 protein (78,7%) va astaxanthin
(395,8 mg/kg). Cac gia tri nay cao hon dang
ké so voi cac nghién ctru trude day cung sir
dung phuong phap thiy phan enzyme (dat
64,7 — 67,2% protein va 353 — 365,5 mg/kg
astaxanthin) [2, 3]. Su khac biét nay c6 thé xut
phat tir ddc diém ngudn nguyén liéu dau vao va
hi€u qua cua qua trinh c6 dic chan khong, gitip
loai bd phz‘in 16n luwong nude (do am 61,7%) va
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giam thiéu ton that dinh dudng do nhiét. Nho
d6, ché pham gitr dugc trang thai ddng nhat, co
mau dé gach va mui thom dic trung cta tom
(Hinh 1). Bén canh @6, v6i ham luong lipid
(12,5%) va khoang (9,5%) dang ké, san pham
hoan toan phii hop dé 1am nguyén liéu bd sung
chat lugng cao cho thirc an chin nudi va nudi
trong thity san [4].

3.2. Anh huéng ciia ndng dd chitosan dén
kha ning tao hat vi nang chitosan/protein-
carotenoid

Ty 1€ hat vo (%)
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Hinh 2. Anh huéng ciia nong do chitosan dén cac dic tinh vi nang. (A) Ning suét tao hat va ty 18 vo;
(B) Pudng kinh va dd tron; (C) Hiéu suét boc astaxanthin va protein; (D, E, F) Hinh thai vi nang
twong ing & ndng dd chitosan 2,0%, 2,5% va 3,0% (49 phéng dai 3,5X). Thanh thuwéc do twong ting
v6i 1 mm. Céc gia tri 6 Ky tw khac nhau thé hién sy khac biét thong ké (p <0,5).

Nodng d6 chitosan (CTS) anh hudng dang
ké dén ning suat tao hat (Hinh 2A). Tai ndng
d6 thap (2,0%), ning suat chi dat 51,4%. Tuy
nhién, khi ting ndng d6 1én 2,5% va 3,0%, ning
suat ting manh va o6n dinh trong khoang 73,7 —
76,3% (khong khac biét thong ké, p > 0,05). Két
qué nay cho thiy nong d6 CTS 2,5% di dé hinh
thanh mang lu6i gel ion nhanh chéng, han ché
su khuéch tan cua dich nhan ra méi truong TPP
bén ngoai.

V& do bén co hoc, ciu tric hat trd nén bén
vimg hon khi ndng d6 chitosan ting. Dudi tac
dong luc cit manh, mau CTS 2,0% bi v& gén

nhu hoan toan (96,8 + 3,2%), trong khi mau CTS
3,0% giam ty 1& v& xudng con mot nira (49,8 +
6,3%). Tuong tu, do bén trong moi trudng nudc
sau 48 gio (Bang 2) ciing ting dan tir 96,3%
(CTS 2,0%) 1én 100% (CTS 3,0%), khing dinh
vai tro cia mat do polymer cao trong viéc gia
cuong ciu tric hat.

V¢ hinh thai (Hinh 2B), duong kinh hat ¢6 xu
hudng giam khi ndng d6 CTS tang, tir 2,53 £ 0,2
mm (CTS 2,0%) xudng 2,03 + 0,14 mm (CTS
3,0%). Hién twong nay c6 thé do mat do lién két
chéo tang 1én lam co rat mang ludi hydrogel.
Mac du kich thudc thay dbi, d6 tron cta hat van

TRUONG DAI HOC NHA TRANG e 7



Tap chi Khoa hoc - Cong nghé Thity sdn, S6 1/2026

duy tri 6n dinh (0,98 — 0,99) & tit ca cac nong
do. Kich thudce hat trong nghién ctru nay 16n hon
dang ké so véi vi nang micro (5 — 50pum) trong

bao cao cua Higuera-Ciapara va cong su [9], chu
yéu do sy khéc biét vé& phuong phép tao hat (nho
giot so v&i nhil twong hoa).

Bang 2. Anh huéng ciia nong d9 chitosan dén d bén co hoc (%) ciia hat vi nang CTS/protein-carotenoid”

Nong d§ CTS (%) 24 gioy 36 gio 48 giv
2,0 100° 99,8 £0,1° 96,3 +£0,7°
2,5 100° 100° 98,5 0,3
3,0 100° 100" 100°

*Céc gid tri trong cing mét ¢t cé chir cdi khdc nhau (a, b, ¢) biéu thi sy khdc biét cé ¥ nghia théng ké (p < 0,05).

Hiéu suit bao goi (EE) protein duy tri 6n dinh
o muc cao (88 - 90%) va khong phu thude vao
nong do CTS (p > 0,05), nhd tuong tc tinh dién
manh gitta nhoém NH," cua chitosan va COO" cua
protein. Nguoc lai, hiéu suat bao goi astaxanthin
giam nhe khi ting ndng do CTS, dat cao nhit &
mau 2,0% (81,1%) va giam xudng 71,7% & mau
3,0% (Hinh 2C). Nguyén nhan c6 thé do d6 nhét
cao cua dung dich chitosan 3,0% géy can tré qua
trinh phén tan déng nhét hodc cu tric mang ludi
qué chit gay ddy cac giot dau ra bé mat. Du vay,
mirc hiéu suit tai ndng do 2,5% (77,3%) van
cao hon so véi cac nghién ctru sir dung hé dan
gelatin/gum (khoang 60%) [8].

Tong hop cac yéu to, nong dé CTS 2,5%
duoc luva chon la 16i wu nho sy can bcfng gitta
cdc chi tiéu kinh té - ky thudt: nang sudt tao hat
cao (73,7%), do bén co hoc tot (98,5%) va hiéu
sudt bao géi astaxanthin dat yéu cau (77,3%).

3.3. Anh hudng cia loai dung dich tao
hat t6i dac tinh vi nang chitosan/protein-
carotenoid

Loai dung dich tao hat anh hudéng 16 rét dén
qua trinh hinh thanh va tinh chat 1y hoa cua vi
nang. Vé ning suit tao hat (Hinh 3A), moi
truong KOH cho gia tri cao nhat (75,6 £ 1,5%),
khac biét co y nghia so véi NaOH (67,6 & 2,3%),
trong khi TPP (73,7 % 6,1%) nam & mirc trung
gian va khong khac biét thong ké so vai hai dung
dich con lai (p > 0,05). Tuy nhién, su khac biét
16n nhit ndm & dd bén co hoc. Hat tao trong moi
truong kiém (NaOH, KOH) c6 cdu tric rat yéu,
ty 1€ vo 1én ta1 ~ 99% dudi tac dong co hoc.
Nguoc lai, hat tao boi TPP ¢6 d6 bén t6t hon, véi

8 ¢ TRUONG DAI HOC NHA TRANG

ty 1& v thap hon dang ké (83,5 + 6,6%). Su khac
biét ndy xuat phat tir co ché tao mang. Trong
mbi trudng kiém manh (OH-), nhém amino cua
chitosan bi khir proton, dan dén qua trinh két tia
vat 1y don thuan, tao ra cau tric hat xdp va long
1éo. Nguoc lai, TPP dong vai tro 1a chét tao lién
két ngang, hinh thanh mang ludi ion bén ving
gitra cac nhom NH," cta chitosan va cac nhom
phosphate da &m (P,O, *), gitip hat c6 cu trac
khong gian chét ché hon.

Vé hinh thai (Hinh 3B), vi nang tao trong
dung dich TPP c¢6 kich thudc nhd gon (2,36 +
0,2 mm), bé hon dang ké so voi hat trong méi
truong NaOH va KOH (~3,0 mm) (p <0,05). Su
truong né ciia hat trong méi truong kiém khién
kich thudce tang 1én nhung lai lam giam mat
dd cAu triic. Mic du do tron cta cac hat tuong
duong nhau (0,98 — 0,99), nhung quan sat cam
quan (Hinh 3D-F) cho thdy hat trong méi truong
TPP giir dugc mau do cam déc trung. Trong khi
0, hat trong méi truong kiém nhanh chéng bi
bac mau sau 60 phut 6n dinh, chimg t6 cau trac
long 1éo da khién sic t6 d& dang khuéch tan ra
ngoai hodc bi phéan hity boi pH cao.

Hiéu qua bao vé hoat chét duoc khéng dinh
qua Hinh 3C. M6i trudng TPP cho higu suat bao
g0i astaxanthin (77,3 + 2,4%) va protein (87,1 £
1,3%) cao hon ¢ y nghia thng ké so véi moi
trudng kiém (v6i hiéu suét astaxanthin chi dat
64 - 71%). Mang ludi lién két ion chitosan-TPP
khong chi giit chit protein-carotenoid trong cot
hat ma con han ché sy xam nhdp cda tac nhan
oxy hoa.
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Hinh 3. Anh huéng ciia loai dung dich tao hat dén dic tinh ciia vi nang. (A) Ning suit tao hat va ty 1¢
v&; (B) Puong kinh va d tron; (C) Hiéu suit boc astaxanthin va protein; (D, E, F) Hinh thai vi nang
trong cac dung dich TPP 3%, NaOH 5%, va KOH 5% (do phong dai 3,5X). Thanh thuéc do twong ng
v6i 1 mm. Céc gia tri ¢6 ky tw khac nhau thé hién sy khac biét thong ké (p < 0,05).
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Tom lai, TPP la tdc nhdn phii hop nhdt
cho qua trinh tgo hat vi nang CTS/protein-
carotenoid, dam bdo sw cin bang giita hiéu
sudt bao géi cao, d bén co hoc tot va kha nang
gilt mau sdc on dinh cho san pham.

3.4. Anh huéong ciia ndng dd chitosan va
loai bao bi dén ham lrgng astaxanthin trong
vi nang chitosan/protein-carotenoid

Danh gia do 6n dinh ciia vi nang trong moi
truomg nude (30 £ 2°C) 14 bude quan trong dé
xac dinh kha nang bao vé hoat chét cua mang
bao chitosan. Két qua (Hinh 4) cho thdy loai
bao bi anh hudng quyét dinh dén toc do suy
giam astaxanthin. Trong bao bi PP (trong sudt),

70
—=—PC

—e— CTS 2,0% A
—A— CTS 2,5%
504|—v— CTS 3,0%

[
o
1

Ty 18 thn thét astaxanthin (%)

Ty 18 ton thét astaxanthin (%)

ty 1& ton thit astaxanthin ting nhanh & tit ca
cac mau (Hinh 4A) do tac dong truc tiép cua
4nh sang, thuc ddy phan ing quang oxy hoa va
chuyén doi ddng phan trans-astaxanthin sang
dang cis c6 hoat tinh sinh hoc thép hon [9].
Nguoc lai, bao bi HDPE (duc) han ché tdi da
tac dong cua anh sang, giup duy tri ham luong
astaxanthin 6n dinh hon dang ké (Hinh 4B). V&
nong do chat bao, mau ddi chimg va vi nang
CTS 2,0% nhanh chong bi bac mau va vo cAu
tric (Hinh 4E). Trong khi d6, vi nang CTS
2,5% va 3,0% thé hién kha ning bao vé vuot
trdi nho mang ludi lién két ion chitosan-TPP
bén vimng [11].

70
—u— PC
60+ —e— CTS 2,0% B

—&— CTS 2,5%
504|—»— CTS 3,0%

40 A
30
20 1
10
0-
1 2 3 4 5 6 7
Thoi gian bao quan (ngay)

Hinh 4. Khio sat d9 6n dinh ciia astaxanthin trong vi nang, thé hién qua t 1¢ ton thit theo thoi gian. Cac
hinh & ¢t trai (A, C, E) thé hién két qua trong bao bi trong sudt (PP); cac hinh & ¢ot phai (B, D, F) thé
hi¢n két qua trong bao bi duc (HDPE). Trong dé: (A, B) 1a d thi ty I1¢ ton that astaxanthin (%); (C, D) Ia
hinh thai vi nang tai thoi diém ban diu (Ngay 0); va (E, F) 1 hinh thai vi nang sau 7 ngay bio quan.

Sau 7 ngdy bao quan trong bao bi kin, mau
CTS 3,0% c6 ty 1¢ ton that thap nhét (2,3%),
t6t hon so véi mau 2,5% (5,1%). Tuy nhién,
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16p vo polymer qua diy & nong do 3,0% c6 thé
lam cham qua trinh phan ra va giai phong hoat
chat trong dudng tiéu hoa dong vat [5]. Vi vay,
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nong d6 CTS 2,5% dugc xac dinh 1a lya chon
t6i wu, dam bao su cin bang gitra kha ning bao
vé hoat chat (ton that thdp < 6%) va kha ning
phén giai sinh hoc phu hop cho tng dung lam
thirc an thuy san.
IV. KET LUAN

Nghién ctou da xay dung thanh cong quy
trinh vi nang hoa ché pham protein-carotenoid
tir diu tom thé chan tring bang phwong phap
tao gel ion. Két qua cho thay diéu kién thich
hop dé tao hat 1a su dung néng dd chitosan
2,5% trong dung dich chét tao lién két natri
tripolyphosphate (TPP) 3%. Tai diéu kién nay,
vi nang thu dugc co chét luwong tbt voi hiéu suét
tao hat dat 73,7%; d6 bén co hoc cao (98,5%
sau 48 gid khudy); hat c6 hinh cau tron déu (46

TAI LIEU THAM KHAO

tron 0,99) véi duong kinh trung binh 2,36 mm.
Dic biét, vi nang thé hién kha ning bao gbi
hi€u qua véi hi¢u suit thu hdi astaxanthin dat
77,3% va protein dat 87%. Hat vi nang CTS/
protein-carotenoid cho thiy kha ning bao vé
hoat chét 6n dinh trong méi truong nude o nhiét
d6 phong, dac biét khi duoc bao quan trong bao
bi kin sang (HDPE). Két qua nay khang dinh
tiém ning mg dung chitosan dé nang cao gi4
tri str dung ctia phu phim tom trong san xuat
thirc an thuy san.

Kién nghi: Tir két qua nghién ciru, nhom
tac gia dé xuat: (1) Can nghién ciru sdu hon
vé kha ning giai phong cua astaxanthin trong
hé tiéu hoa gia lap; (2) Thir nghiém bo sung vi
nang vao thirc n thuc t& dé danh gia hiéu qua
tang mau trén ddi tuong nudi.
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