Tap chi Khoa hoc - Cong nghé Thity sdn, S6 3/2025 https.//doi.org/10.53818/jf5t.03.2025.590

NGHIEN CUU CHE TAO MANG CHITOSAN/SiO,/ANTHOCYANIN PE CHI THI
CHAT LUQNG TOM TUOI TRONG QUA TRINH BAO QUAN

PREPARATION OF CHITOSAN/SiO /ANTHOCYANIN FILMS FOR QUALITY INDICATOR
OF FRESH SHRIMP DURING STORAGE
St Chin Minh Chéau’, Vé Thanh Long?, Nguyén Vin Hoa'*
1. Khoa Cong nghé thuc phim, Truong Pai hoc Nha Trang
2. Khoa Gio duc nghé nghiép, Truong Trung cip nghé Dién Khanh
Tdc gid lién hé: Nguyén Van Hoa, (Email: hoanv@ntu.edu.vn)
Ngay nhdn bai: 29/07/2025; Ngay phan bién thong qua: 29/08/2025; Ngay duyét dang: 20/09/2025
TOM TAT
Trong nghién ciru ndy, mang chi thi chitosan/nano-SiO, c6 chira anthocyanin (ACN) da duoc ché tao
thanh cong. Trong do, chitosan va nano-SiO, duoc thu nhan ldn luot tir vo tom va vo trau, anthocyanin duoc
chiet tir vo thanh long. Trong cdc mau thu duoc, mang 16 hop voi ty l¢ CTS/SiO /ACN 10:1,5:8 cé tinh chat co
ly tot nhat voi do day trung binh 0,32 + 0,08 mm, do bén kéo 0,57 + 0,01 MPa va dé tricong no ~320% sau 60
phiit. Mang thu dwgc nay cé kha nang thay déi mau sdc tot theo pH va diege sit dung theo doi s thay doi chat
liwong ciia tém twoi bao qudn trong 30 gio & nhiét do phong. Két qud cho thdy mang chi thi ¢6 dé nhay tot, qua
a6 mo ra mot dinh hwéng iing dung san pham vao nhdn biét chat lwong tém tieoi trong qud trinh bao quan.
Tur khoa: Chitosan, nano-Si0,, Anthocyanin, mang chi thi, bao quan tom tuoi

ABSTRACT

In this study, a pH-responsive color indicator film of chitosan/nano-SiO, contained anthocyanin (ACN).
Chitosan and nano-SiO, were recovered from shrimp shells and rice husks, respectively, anthocyanin was ex-
tracted from dragon fiuit shells. Among the obtained samples, the composite film with a CTS/SiO /ACN ratio of
10:1.5:8 had the best physical and mechanical properties with an average thickness of 0.22 + 0.08 mm, tensile
strength of 0.59 + 0.03 MPa and swelling of ~320% after 10 minutes. The obtained film contained a pH-re-
sponsive color indicator and was used to monitor the quality changes of fresh shrimp stored for 30 h at room
temperature. The results showed that the resulting indicator film had good sensitivity, indicating a promising
direction for product application in identifying the quality of fresh shrimp during storage.

Keywords: Chitosan, nano-SiO,, Anthocyanin, indicative film, fresh shrimp storage

I. PAT VAN PE

Thanh long rudt trang (Hylocereus undatus,
ho Cactaceae) la loai qua nhiét doi phé bién
O Viét Nam, trong do6 vo thuong bi bo di sau
ché bién, tao ra mot ngudn phé phu pham dodi
dao. Cac nghién ctru gan day cho thdy vo thanh
long chira ham luong dang ké cac sic to tu
nhién, trong d6 c6 anthocyanin khi chiét bang
dung méi acid héa [1]. Anthocyanin 1a mot loai
flavonoid tu nhién, khong chi tao nén mau sdc
hép dan cho trai cAy ma con mang lai nhiéu loi
ich stic khoe vuot trdi [2]. Anthocyanin co tac
dung chéng oxy hoa, giam viém, va ngin ngira
su phat trién cia cac té bao ung thu [3]. Mot
quy trinh chiét xudt bang ethanol két hop siéu
am cho théy hiéu suét thu hdi anthocyanin dat

148 o TRUONG DAI HOC NHA TRANG

khoang 0,472 mg/g vo kho, dong thoi sic td
thé hién do 6n dinh mau cao (>95% gitr mau
sau 24 gid) va kha ning tc ché sy phat trién
ctia té bao ung thu biéu mé da [4]. Ngoai ra,
khi st dung dung méi methanol/acid acetic,
céac anthocyanin nhu cyanidin-3-O-glucoside,
cyanidin-3,5-O-glucoside va pelargonidin-
3,5-0O-glucoside ciling dugc xac dinh trong vo
thanh long v6i ham luong 1én t6i 44,39 + 1,31
mg/100 g [5]. Mat khac, anthocyanin c6 dai
mau trai rong tir do dén xanh tuy theo pH cta
moi truong, do d6 dugce nghién ctru ung dung
lam chét chi thi pH. Cac nghién ctru cho thy
anthocyanin c6 thé duoc chiét xuét tir vo hat
dau phong, gao den, dau tam, khoai lang tim
va da dugc két hop véi cac polyme dé tao ra
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mang chi thi nhan biét kha hiéu qua chét luong
cuia cac san pham thuc pham [6-9]. Tuy nhién,
cho dén nay van chua c6 mot nghién ciru nao
ché tao mang chi thi t6 gdm cac thanh phan
(chitosar}, nano-SiO, va qnthocyanin) dugc
tach chiét hoan toan tir nguon ty nhién nhu vé
tom, vo trau va vo thanh long. Chitosan c6 vai
trd lam chat nén va hap phu anthocyanin cua
mang, trong khi SiO, ¢6 vai tro gia cuong cho
mang.

Trong nghién ctru nay, mang chi thi chitosan/
nano-SiO, két hop voi qnthocyanin ghiét Xuét
tor vo thanh long rudt trang dugc ché tao dinh
huéng theo ddi chit luong tom tuoi khi bao
quan théng qua sy thay d6i mau sic cia thanh
phan anthocyanin theo pH. Ngoai ra, chitosan
c6 tinh khang khuén tu nhién thu duogc tir vo
t6m, gitip ngdn ngira su phat trién cua vi sinh
vét gay hai, 1am tang tudi tho san phdm mang
chi thi xuyén sudt thoi gian bao quan. Ngoai ra,
nano-SiO, t}lu nhén tir vo tréu gitp ting co tinh
cua mang to hgp thu dugc.

IL. VAT LIEU VA PHUONG PHAP

NGHIEN CUU

1. Vit liéu

V6 trau duoc thu nhan tir nha may xay xat,
doéng vao tai nilong. Thanh long rudt trang
dugc mua tr chg Vinh Tho, Nha Trang vao
thang 9/2024, dong tui nilong va dugc bao
quan & ti dong trude khi chiét. Chitosan thu
nhan tir vo tom (do deacetyl >90%, khéi luong
phan tir ~155 kDa). Cac héa chit khac ding
nghién ciru déu thudc loai tinh khiét phan tich.

2. Phwong phap nghién ciru

So d6 b tri thi nghiém tong quéat ché tao
mang chi thi chitosan/SiO /anthocyanin duoc
mo ta trong Hinh 1.

2.1. Thu nhan anthocyanin

Vé thanh long dugc rtra sach, séy kho va cat
thanh miéng nho (1 x 1 cm). Anthocyanin dugc
trich ly bang thiét bi ddng hoa Sir dung 2 dung
moi khac nhau gém: (1) dung dich 1% HCI
trong nudc va (2) hon hop ethanol/nude (1:1
v/v) ¢6 chita 1% HCI va c6 dinh ty 1¢ nguyén
liéu/dung moi 1a 1:2 (g/mL), & nhiét do 60°C
trong vong 60 phut. Sau khi loc bo phan rén,

dich chiét dugc ¢6 quay chan khong dé nhan
anthocyanin. Quy trinh nay dwa trén két qua tur
nghién ctru trude day cé diéu chinh [7].

2.2, Tﬁu nhan nano-Si0O, )

V6 trau dugc rira sach, sy va dem nung ¢
700°C trong thoi gian 4 gio thu dugc tro. Sau
dé, tro triu duoc cho vao dung dich NaOH
IM, ty 1€ tro/dung dich 1:2 (w/v), loc loai bo
chit khong tan. Nho tir tir dung dich HCI 1 M
va dich loc dén pH~ 7, xuét hién két tia. Loc
va sy & 60°C trong 12 gio, thu dugc bot nano
SiO, [10].

2.3. Thu nhan chitosan tir vo tom

Vé tom duogc rira sach, khir khoang br:ing
HCI 3%, khir protein be"lng NaOH 4% thu duoc
chitin. Sau d6 chitin dugc cho vao dung dich
NaOH 12,5 M, ty 1€ chitin/dung dich 1:5 (w/v),
phan tng & 90°C trong 24 gid. San pham duoc
rira, sdy kho thu duoc chitosan [11].

2.4. Ché tao mang chi thi

Mang CTS/ACN/SIO, duge ché tao theo
phuong phap do khuon va say kho chan khong
& nhiét do phong (25 — 28°C), ap suat 76
cmHg. Ba loai mang v&i céc ty 1é thanh phan
CTS/SiO,/ACN khéc nhau la 10:8:1,5 (M1);
7,5:6:1,5 (M2); 5:4:1,5 (M3).

2.5. Panh gid tinh chat nguyén liéu va san
phim

b day mang da ché tao duoc xac dinh b::ing
thudc Panmer dién tir, d§ chinh xac 0,01 mm.
Do day mang duoc do ¢ 10 vi tri ngau nhién
trén mang roi lay két qua trung binh. D bén
kéo dugc xac dinh trén May do luu bién (Sun
Rheo Meter, CR-500DX). Kich thuéc mau: 50
x 15 mm (dai x rong).

F
6 (MPa) = A

Trong d0, F 1a luc tac dung cuc dai (N); A
1a tiét dién cat ngang cua mau (mm2); &: 1a do
bén kéo (MPa).

Chi s6 truong nd duoc xac dinh bang
phuong phap khéi luong: Mang dugc cét thanh
cac mau co kich thude 3x3 cm, dugc can roi
ngam trong 100 mL nudc ct & nhiét dd phong.
Sau thoi gian ngam (0,5; 1; 2; 5; 10; 15 va 20

TRUONG DAI HOC NHA TRANG e 149



Tap chi Khoa hoc - Cong nghé Thity sdn, S6 3/2025

phut), cac mau dugc 1ay ra, lam kho bé mit sir
dung giay loc dé tham va can. Chi so truong nd
(SI) dugc tinh theo céng thirc:

SI (%) =219 * 100%
mo

Trong d6: m, m: la khéi lwong cua mau
trudc va sau kh1 ngam (); SI: chi sb truong
nd (%).

Céau trac hoa hoc cua mang duogc xac dinh
bang cich do quang phd hdéng ngoai bién
ddi Fourier (FTIR, Nicolet iS10, Thermo
Scientific). D¢ kiét tinh va kich thudc cua SiO,
dugc xac dinh trén phd nhiéu xa tia X(X’ Pert-
PRO MPD, PANalytical) st dung tia chiéu xa
Cu Ko (A = 1,54 A) vé6i hiéu dién thé 40 kV

va kinh hién vi dién tir quét (SEM, Hitachi,
S-4800).

Khdo st sy thay d6i mau sic theo pH: Mang
duoc ct thanh cac manh kich thude 2x2 cm va
ngam ¢ trong dung dich dém c6 céc gia tri pH
1 dén 13. Su bién d6i mau sic cua mang c6 thé
duoc theo doi va ghi lai trong khoang thoi gian
30 gidy. Mau sic ciia ca mang va dung dich
dém duoc xac dinh bﬁng cach st dung may
anh. Ngoai ra, thir nghi€ém dat mang trong hop
kin c6 chura tom tuoi va dugc bao quan trong
30 gio.

3. Xir Iy s6 liéu

Céc s6 liéu va dd thi dugc xir Iy trén phan
mém Origin 10.0.

Vo thanh long

Vo6 tdm

Vo trau

* Khir khodng, HCl 3%
* Khr protein, NaOH 4%

* Deacetyl, NaOH 12,5M

Mang chi thj

* Chiét: ethanol/H,0 1:1
Nguyén liéu/dung méi 1:2

* Nung, 700°C

* Hoa tan, NaOH 1M
* Két tha, HCl 1M
* Loc, sdy 60°C

Hinh 1. So' d6 minh hoa ché tao mang chitosan/SiO,/anthocyanin dé chi thi chit lwong tdm twoi.

III. KET QUA VA THAO LUAN
3.1. Thu nhan anthocyanin tir vo thanh long
Anthocyanin dugc chiét tir vo thanh long
st dung 2 dung moi khac c¢o6 chtra 1% HCI
va cb dinh ty 18 nguyén liéu/dung moi. Viéc
bd sung acid HCI gitip 6n dinh céu trac cua
anthocyanin (dang flavylium cation) va tang
cuong kha nang hoa tan cua chung vao dung
moi [5] Két qua cho thdy ham lugng ACN thu
duoc d6i v6i hé (1) va (2) lan luot 1a 248,91
+ 5,93 va 519,17 + 18,01 mg/L. Piéu nay co6
thé giai thich do d6 phan cuc va hang sé dién
moi ctia hdn hop ethanol (49 phan cuc 5,2D)
va nudc tuong tng véi anthocyanin, do dé co
kha ning hoa tan tot anthocyanin t6t hon so véi
dung méi nudc tinh khiét. Ngoai ra, nude la
mot dung moi phan cuc tdt (do phan cuc 9,0D)
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nhung c6 thé kém hiéu qua hon trong viéc pha
v céc lién két giita anthocyanin va cac thanh
phan khéc trong v6 thanh long. Do d6, hi¢u qua
chiét xuat co thé thap hon so v6i hé dung moi
chtra ethanol va nudéc.
3.2. Thu nhdn nano SiO, tir vo trdu

Qua trinh tach SIO tu tro trdu bang dung
dich kiém va két tua bang dung dich acid theo
céac phan ung sau:

2NaOH + SiO, = Na,SiO, + H,0 (1)

Na,SiO, + 2HC1 SlO + 2NaC1 (2)

Tlnh chat cua san pham nano SiO, dugc
xac dinh bang kinh hién vi dién tir quét (SEM)
nhiéu xa tia X (XRD) va pho hong ngoai FTIR
trong Hinh 2.
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Hinh 2. (a,b) Anh SEM véi d9 phan giai khac nhau, (b) gian d6 XRD va (c) phd FTIR ciia nano SiO,
thu dworc tir vo trau.

Hinh 2a va 2b cho thiy anh chup SEM cua
mau bot SiO, thu dugc tir tro tru v6i do phong
dai 2.000 va 10 000 1an khi nung triu & 700°C.
Két qua cho thay hinh thai hoc cua SiO, thu
duogc khong dong nhit co dang hat va cé su két
tu cac hat v6i nhau thanh mot khéi 16n. bay
chinh la xu hudng tuong tac cua cac hat khi &
kich thudc nanomet. O d phong dai 10.000 c6
thé théy duogc kich thudc ¢ < 50 nm cua hat
SiO,. Két qua nay kha tuong dong khi sir dung
mot cong cu khac dé xac dinh kich thudc ciia
hat SiO, thu dugc do 1a gian d6 XRD (Hinh
2¢). Glan dd XRD cua mau bot SiO, thu duoc
tir tro trdu (Hinh 2¢) c6 hai dinh dac trung cho
SiO, ¢ vi tri 20 11.5° va 22.5°. Dinh thu 2 ddc
tru’ng cho tinh chat v dinh hinh ctia san pham
thu dugc [12]. Xac dinh d6 rong trung binh cia
dinh thir hai va cac thong sb tir may do, ap dung
cong thirc Debye—Sherrer, kich thudc trung
binh cua cac hat nano SiO, tinh duoc khoang
35 nm. H1nh 2d 1a phd FTIR cua hat nano-SiO,
thu tir tro trdu. Két qua cho thay phd FTIR cua
hat SiO, ¢6 cac dinh phé tai sb song 792 va

1069 cm™, day la cac dac trung ctia dao dong
d6i xtng va bat dbi ximg cua lién két Si-O-Si.
Ving phd ¢ s6 song trong khoang 1625 cm™!
1a dao dong uén cia phan tir nude (O-H) bao
quanh hat nano SiO,. Khong c6 dinh nao Xuét
h1en trong khoang 2500 3000 cm™!, cho thdy
rang khong con tap chit hitu co trong mau bot
SiO, thu dugc. Diéu do ciing chung to SiO, thu
du'orc kha tinh khiét.

3.3. Tinh chat mang chztosan/SzO/anthocyanm

Két qua cho thay ‘mang M1 c6 mau va hinh
dang bé mit phing, 6n dinh, kha ning thay dbi
mau theo pH t6t hon hai mang con lai.

Do day cia 3 miu mang dugc x4c dinh bing
thude panmer tai 10 vi tri khac nhau va dugc
trinh bay trong Bang 2. Két qua cho thay do day
trung binh ctia cac mang thu dugc phu thudc
vao lugng chitosan ban dau, khi luong chitosan
16n thi mang thu dwoc day hon. Ddi v6i mbi
loai mang, thi d day cua cac vi tri khong gidng
nhau. Diéu nay co thé do su phan bd SIO chua
ddng nhét va qua trinh bay hoi trong tu say chén
khong dién ra qua nhanh, khong dong déu.
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Bang 2. D¢ day cua cac loai mang khac nhau

Vi tri P day M1 (mm) Do day M2 (mm) Po day M 3 (mm)
1 0,48 0,20 0,05
2 0,34 0,23 0,12
3 0,31 0,32 0,21
4 0,38 0,33 0,19
5 0,22 0,09 0,11
6 0,32 0,13 0,11
7 0,37 0,24 0,11
8 0,18 0,23 0,07
9 0,13 0,31 0,24
10 0,41 0,18 0,19
Gié tri trung binh 0,32 + 0,08 0,23 + 0,08 0,14 £ 0,06

Béng 3 trinh bay luc kéo dut mang toi da
(N), d6 bén kéo (Mpa) ciia mang duogc ché tao
th’CTS, ACN va SiO, theo géc ty 1¢ khac nhau.
Két qua phan tich cho thay ty 1€ cac thanh
phan c6 anh huéng déng ké dén luc kéo dut
mang. Ty 1€ CTS cao tao ra mang c6 xu hudng
bén hon. SiO, cg') Vai’ trd ting cudng ciu trﬁ(;
mang nhu la phan cot trong mang vét liu to
hop CTS/SiO,. Két qua chimg minh do bén kéo

cua mang phu thudc vao ty 1¢ cta cac thanh
phan trong mang. Ham lugng chitosan cao c6
xu huéng dan dén do bén kéo tét hon. CTS va
SiO2 d(’)r}g vai tr0 quan trong trong viéc cung
cap do bén co hoc cho mang, ty 1€ CTS cao hon
tao khung polyme lién tyc va viing chic hon.
Diéu nay c6 thé giai thich do cac chudi phan tir
CTS ¢6 cac lién két hydro voi nhau va ca lién
két hydro ndi phan tir.

Bang 3. Két qua do bén kéo ciia 3 ty 1¢ mang cia 3 lan do

Mau Tham s6 do

Gia tri do trung binh

M1 Luc kéo cuc dai trude khi dat (N)
Tiét dién cit ngang (mm>)
Do bén kéo (Mpa)

M2 Luc kéo cuc dai trude khi gt (N)
Tiét dién cat ngang (mm?)
Do bén kéo (Mpa)

M3 Luc kéo cuc dai trudce khi dat (N)
Tiét dién cit ngang (mm?)
Do bén kéo (Mpa)

2,71 £ 0,46
4,71 £0,21
0,57 +0,10
2,01 0,11
3,39+£0,35
0,59+ 0,03
1,26 £ 0,49
2,10+ 0,24
0,60 + 0,23

Két qua vé kha niang truong né cia mang
thu dugc dugc trinh bay trong Bang 4. Do
truong nd clia mang cé tac dong to 1on dén do
bén va kha ning tng dung thuc té ciia nd. Cac
két qua khao sat chi ra rang mang c6 do truong
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nd cao, khoang 200%, diéu nay cho thay mang
¢6 kha ning hap thu va duy tri nuée tot, mang
lai lgi ich trong vi€c tao moi truong am dé nang
cao hiéu sut chi thi mau cua mang.
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Bing 4. Panh gia mirc d§ truwong né (SI,%) cia mang

Mau m,(g) m, (g)
30s 60s 120s 300s 600s 900s 1200s
Ml 0,065 0,221 0,326 0,250 0,207 0,292 0,188 0,248
SI (%) 242,11 265,48 287,15 220,90 352,79 191,49 284,06
M2 0,074 0,166 0,165 0,195 0,152 0,238 0,134 0,174
SI (%) 223,39 221,37 262,50 204,97 319,49 179,43 233,74
M3 0,069 0,161 0,159 0,147 0,147 0,232 0,128 0,188
SI (%) 232,66 230,49 212,86 212,86 335,98 190,36 271,82

Hinh 3 thé hién pho FTIR cta ACN va 3 mau
mang dugc tao ra véi cac ty 1¢ thanh phan khac
nhau. Két qua thé hién phd FTIR ctia ACN c6
cac dinh phd tai séng 3252 cm’, cho thay su
gdp mit ctia nhém O-H phenol ¢6 trong céu tric
ACN va nuéc hap thy lién két véi né. Dinh 1543
cmr! xuét hién trong phd mang c6 thé do C=C
vong thom cuia ACN, tuy nhién dinh 1638 cm'!
¢6 thé bi dich chuyén trong phd mang. Dinh xuat
hién & 1043 cm' trong phd mang c6 thé do su
dong gop cua ACN ton tai dudi dang glycoside
(C-0-C) [2,10]. Su xuat hién dinh manh ¢ 1013
(a)

0.0+

Ly 1043

024 1638

0.3+

0.4 3306

Transmittance (%)
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0.6 T T T T T T
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cm’! trong phd mang c6 thé do dao dong kéo
cta lién két Si-O-Si tir SIO [9]. Vi tri dinh co
thé bi dich chuyén trong pho mang so voi vi tri
cta phd SiO, tinh khiét c6 thé do sy twong tac
voi cac thanh phén khéc trong rnang Dinh 792
cm' cua SiO, bi mo di hodc chdng lap véi cac
dinh khac trong phd phirc tap ctia mang. Nhin
chung, phd FTIR ciia cac ty 1¢ mang khac nhau
déu cho théy su hién dién cia ca 3 thanh phén
chitosan, SiO,, Anthocyanin trong thanh phan
héa hoc cia mang.

(b)

Transmittance (%)

T T T T T T
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Hinh 3. Ph6 FTIR ciia (a) ACN va (b) cic mang c6 thanh phin CTS:ACN:SIO, theo ty 1¢ 10:8:1,5
(M1); 7,5:6:1,5 (M2) va 5:4:1,5 (M3).

3.4. Su thay d6i mau theo pH ciia mang va thir
nghiém mang chi thj trén tom

Mau mang M1 duoc sit dung dé thur nghiém.
Su bién d6i mau sic cia mang CTS/SiO,/ACN
theo pH duogc thé hién qua Hinh 4. Mang chi
thi thé hién kha nang thay d6i mau sic rd rang
trong pham vi pH tir 1 dén 14. Sy thay d6i nay

cho thdy anthocyanin da dugc tich hop thanh
cong vao mang va van giit dugc tinh chét nhay
cam v&i pH. Mang hién thi mot pho mau kha
rong, tir hong/doé & mai truong acid dén xanh/
vang nhat & méi truong kiém. Piéu nay hira
hen khéa nang tmg dung trong viéc theo doi va
nhan biét cac muc pH khac nhau.
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Hinh 4. Sy thay d6i mau sic ciia mang theo pH.

Hinh 5 thé hién viéc tmg dung kha ning
thay d6i mau sic theo pH cta mang chi thi
CTS/SiO,/ACN dé nhén biét chat luong tom
tuoi trong qua trinh bao quan. Theo do, mang
¢6 mau sic cam khi tom tuoi (pH trung tinh)
va chuyén thanh mau vang (pH kiém) khi tom
kém chét lugng. C6 thé giai thich do tom tuoi
s& bi vi khuan phan hiy cac hop chit hitu co,
chu yéu 14 protein va nito, giai phong cac amin
va ammoniac [13]. Cac phan t&r ammoniac s€
tuong tac voi hoi nude hip thy trén mang, 1am
tang pH theo phan ung:

NH, + H,0 = NH,OH 3)

Do tuoi ciia tom giam dan theo thoi gian
bdo quan, twong Ung voéi lwong ammonic tao
thanh ting dan, do d6 tang pH 1a mot chi sb
quan trong cho thdy su suy giam chét lugng
t6m. Tom cang bi giam chét luong thi pH cang
cao. Méng chi }hi CTS/Si0,/ACN co kha 7néng
thay doi mau sac tuong ing voi su thay doi pH
d6. Chung ta c6 thé tan dung su thay d6i nay
dé danh gia truc quan do twoi cua tom. Bing
cac quan sat, nhan biét khac c6 thé thdy do tuoi
clia tom sau 30 ngay bao quan thé hién qua vo
tom cd mau cam, vo cing, do dan hoi théip va
c6 mui hoi.

Hinh 5. Thir nghiém sir dung mang chi thi dé theo déi chét lwgng tém bio quéan & nhiét dd thwong.
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IV. KET LUAN VA KIEN NGHI

Trich ly anthocyanin tir vo thanh long véi
dung mdi ethanol/H,O 1:1 b6 sung 1% HCI,
ty 1€ nguyén liéu/dung mai 1:2 (w/v), trong 60
phut & 60°C thu dugc ACN. Thu nhan thanh
ccj)ng nano-SiO, tur vo trau voi do tinh‘ khiét cao
bang phuong phap hoa tan bang kiém va két
tia bang acid. Ché tao thanh céng mang chi
thi chitpsan/SiOZ/ACN voi ty 1€ 1a 10:8:71,5 co
tinh chat co ly tot va c6 kha nang thay d6i mau
sic theo sy bién doi ctia pH. Thir nghiém g
dung vao viéc chi thi chét lugng tom tuoi trong

qué trinh bao quan ¢ diéu kién nhiét do thuong
trong 30 gi(‘)”. Méng‘ chi thi chitosan/nano-SiO,/
ACN cho thay c6 tiém nang tng dung cao trong
thuc tién. Tuy nhién, can tiép tuc nghién ctru tdi
vu hoa ty 1¢ thanh phan mang va phwong phap
gén anthocyanin dé ting kha ning gitr ACN va
dd nhay ctia mang chi thi.
LOI CAM ON

Nghién ciru nay dugc tai trg boi Truong Dai
hoc Nha Trang trong dé tai ma sb SV2023-13-
33.
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