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Nanochitin 1a dan xuét cla chitin c6 nhiéu d&c tinh ndi bat nhw khéng doc, kha ndng phan
tan tét trong dung dich, tinh twong thich sinh hoc cao... Nhitng wu diém nay khién
nanochitin dwg'c quan tdm nghién ctru, (ng dung trong nhiéu linh vwe. Bai viét trinh bay
tdng quan vé cAu tric, dac tinh va kha ndng &ng dung tiéu bidu cia nanochitin trong cac
linh vwe nhw cdng nghé thwe phdm, y hoc, néng nghiép, méi trwedng... Pay 1a nhivng két
qua nghién ctru da dwoc cong bd, cling sé 1a co s& dé nhirng ngwdi quan tam tham khao
trong qué trinh nghién ctru, phat trién vat liéu nanochitin.

Nanochitin, chitin, ’ng dung, thwc pham, mai trudng.

Nanochitin, obtained from chitin through nanostructuring processes, exhibits distinct
characteristics such as biocompatibility, water dispersibility, and non-toxicity. Owing to
these features, it has become a subject of interest in diverse domains including food
science, healthcare, agriculture, and environmental applications. This paper discusses
how the structural attributes of nanochitin relate to its functionality and reviews a range of
studies that have demonstrated its practical uses. By compiling recent research, the article
offers insights that may support further exploration and innovation in the use of nanochitin-
based materials.

Nanochitin, application, chitin, food, environment.

1. DAT VAN PE

Nanochitin 1la mot doan mach cua chitin, co
kich thudc phan tir nhé hon chitin. Mot sb tac
gia cho rang kich thudc phéan tir nanochitin tir
100 dén 500 nm, duong kinh trung binh nho
hon 100 nm.

Nanochitin dugc tao ra béng cach dung tac
nhan co hoc, hoa hoc, sinh hoc... tic dong dé
pha v& mot s6 lién két nhat dinh trong phan tir
chitin. Nho c6 céc tac dong nay nanochitin
duoc tao ra co kich thuéc nhé hon va cu trac
bi thay d6i so véi chitin [13].

C6 kich thudc nanomet, khdi lugng phéan tir
nhd, nanochitin cé nhiéu tinh chit méi nhu

kha nang hoa tan cao, dién tich bé mat 16n, dé
phan huy sinh hoc... nhd vay né c6 kha nang
duoc tng dung nhiéu hon, ¢6 gia tri cao hon
chitin [3].

Pé dap ung nhu cau thyc tién, nhiéu nhom tac
gid da nghién clru tao nanochitin, nghién ctru
céc tinh chat, ddc tinh ciia nd. Két qua nghién
ctru vé cac tinh chét, dic tinh di mo ra nhiéu
kha ndng tng dung mai cho nanochitin trong
cac linh vuc: cong nghi¢p thuc phém, y hoc,
nong nghiép...

Bai bao nay gidi thiéu vé cac dic tinh, kha
ning (mg dung ciia nanochitin da dugc nhiéu
tac gia nghién ciru va coéng bd, véi mong
mudn gidp viéc nghién ctu tUng dung
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nanochitin cé thém thong tin, co s& khoa hoc
dé co thé tién hanh thuan loi hon.

2. NANOCHITIN
2.1. Chitin va nanochitin

Chitin 1a nguyén liéu chinh dé tao ra
nanochitin. Trong tu nhién chitin c6 cau trac
kiéu cac "bo soi", ¢b céc vung vo dinh hinh
xen lan ving tinh thé. Chitin cung véi 16p
protein, khoang chit d tao nén céc tim phing
(Chitin-protein plane). Cac tim phing nay s&
xodn 6c va xép chong tao thanh cdu trac
Bouligand [20].

Hinh 1. C4u trac chitin [13]

Cau tric nay c6 thé 1a Iy do tao nén tinh chat
khong tan trong nudc va nhiéu dung moi
khac. Tinh chét nay da khién chitin rat it dugc
tmg dung. Chitin c6 rat nhiéu trong ty nhién,
1a thanh phan chinh tao nén vo loai giap xac,
con trung. Cong nghé ché bién cac thiy san
nhu tém, cua, muc... cho ra khéi luong 16n
phé phu pham c6 thanh phan chinh 1a chitin,
tao ra ngudn nguyén liéu doi dao dé san xuat
nanochitin.

Ttr chitin ¢ thé tao ra nanochitin theo nhiéu
phuong phap khac nhau nhu phuong phap co
hoc — vat 1y, phuong phép héa hoc... Dudi tac
ddng cua cac yéu t6 ky thuat, phan tir chitin bi
pha v& mot sb lién két giita cac “bo soi” hay
lién két glucoside tao ra nhiing doan mach ctua
cac don phan N-acetyl-D-glucosamine ngan
hon so véi chitin.

Ban chat, co ché, diéu kién tao ra nanochitin

d3 duoc nhiéu tac gia tién hanh nghién ctu va
cong bd két qua. Nhimg nodi dung chi tiét vé
cac phuong phap tao nanochitin chiing t6i da
tong hop va gidi thiéu trong bai bio “cac
phuong phép tao nanochitin tir chitin™[1].

Tuy theo phuong phép thuc hién ma
nanochitin c¢6é hinh dang, kich thudc khac
nhau. Phé bién nhét 13 hinh que, hinh soi, kich

thudce dudi 500 nm.

Nhiéu két qua nghién ctru da xac dinh dugc
hinh thai ctia nanochitin. Theo d6 cac dang
pho bién da duoc phat hién va xac dinh la
dang hinh que (hinh 2a), hinh sgi (hinh 2b).

(b)
Hinh 2. Hinh dang nanochitin [13]

Nhiéu nghién ciru da cong b kich thude cta
san pham nanochitin nhu: chiéu rong 10-30
nm; chiéu dai 150-500 nm, (Ye va cdng su,
2020) [21]; chiéu rong 30 nm va chiéu dai
550 nm (Huan va cong su, 2022) [6]; chiéu
dai 200-400 nm, chiéu rong 10-15 nm (Hu va
cong su, 2019) [15]...
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2.2. Cac dac tinh cua nanochitin

Theo két qua nghién ctru cua nhi€u tac gia thi
nanochitin c¢6 cac dac tinh maéi va uu viét so
v6i chitin.

= Nanochitin hoa tan trong nwéc

Do ¢6 kich thuée nho hon, mét s lién két bi
pha v&, nanochitin tan t5t hon nhiéu so véi
chitin. Két qua nghién ctru ciia mot sb tac gia
da mo td kha nang hoa tan cua nanochitin
nhu: tac gida Tsai va cong sy (2019), trong
nghién ctru vé kha ning ting cam nhan vi min
da cong bd hoa tan nanochitin trong nudc voi
ndéng d6 80 pg/ml [17]. Trong nghién ctu cua
tac gia Hsued va cong su di bd sung
nanochitin trong qua trinh uép miéng phile ca
d3 hoa tan nanochitin trong nuéc & noéng do
0,12 + 0,18 mg/ml [5]. Tac gia Naiu va cong
su (2020) d3 cong bd nanochitin ctia nhém
nghién curu tao ra c6 do hoa tan trén 71,72%

[11].

» Nanochitin c6 kha ning tich dién trong
dung dich

Khi tan trong nudce, nanochitin c6 kha ning
tich dién. Két qua nghién ctru cua tac gia Xue
va cong su (2017) da cho théy nanochitin tao
ra c¢6 dién tich 55,7 mV [19]. Trong nghién
cuu cua tac gia Hsued va cong su (2017) da
ching minh rang nanochitin c6 dién tich
32,24#1 mV, da tuong tic dugc véi ion Cl°
trong dung dich mudi NaCl 4%, 1am ting cam
nhan vé vi min cua cac miéng file ca co kich
thude 1,5 x 1,5 x 1,0 cm [12].

= Nanochitin ¢é khi ning hip phu ion kim
loai niing (Hg, Pb, Cd...), cic chit mau

Két qua nghién ctru tac gia Zhang va cong su
(2019) cho thiy rang nanochitin-nanocellulose
c6 kha ning hip thu asen (III) trong bat ky
moi truong nao [23].

= Nanochitin khong dgc

Nhom tac gia Liu va cong su (2024) trong
nghién ctru cta nhém, c6 tién hanh dénh gia
d6 doc té bao cho nanochitin, két qua cho thay
kha ning sdng cua té bao tdt, nanochitin ¢
kha ning twong thich t& bao cao [25].

= Nanochitin c6 tinh twong thich sinh hoc,
¢6 hoat tinh khang khuin, khang nim

Nam 2015, tac gia Izumi va cong sy st dung
dung dich nanochitin c6 d¢ deacetyl hoa khac
nhau boi 1én vét thuong cua chudt. Két qua
dén ngay thr 8 thi cac biéu md cua chudt
dugc tai tao hoa toan [7]. Pac tinh khang
nam cua nanochitin da duoc tac gia Lee va
cong su (2018) chung minh trong nghién
clru ciia minh rang nanochitin ¢4 ndng do 300
kha
FE pseudograminearum va F. graminearumt

ppm  cé ning  khiang  nidm
trong dat [9]. Hay tac gia Sahraee va cong su
(2017) trong két qua nghién ciru ciia nhoém da
cho thdy nanochitin c6 kha ning khang nam
Aspergillus niger [14]. Ké qua nghién ciu
clia tac gia Jiang va cong su (2017) cho rang,
nanochitin c¢6 dic tinh khdng khuan véi vi
coli,

khuan  Escherichia Staphylococcus

aureus, Bacillus subtilis [8].

Nhitng dac tinh uvu vi¢t nay ctiia nanochitin
khién n6 dugc quan tdm nghién ctru g dung
trong kha nhiéu linh vuc.

3. NG DUNG CUA NANOCHITIN

3.1. 'ng dung trong céng nghé thwc
pham

= Ung dung 6n dinh hé nhii twong

Tac gia Zhou (2020) va cong su da nghién
chu va dua ra két luan rang st dung
nanochitin c6 chiéu dai trung binh 1a 166 =+ 25
nm va chiéu rong trung binh 13 11 + 2 nm, véi
ty 16 0,1% wt. co tac dung 6n dinh hé nhii
tuong dau trong nudc [24].
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Tac gia Huan (2022) va cong su dd cong bd

trong nghién cfru cua minh: su dung
nanochitin c6 chiéu rdng 30 nm va chiéu dai
Ty 1§ dau/nuée 2:8

1:9

1 ngay

28 ngay

3:7

550 nm v6i ham luong thay dbi tir 0,2 = 1,2%
¢6 kha ning 6n dinh nhii twong diu trong
nudce (hinh 3) [6].

4:6 5:5 6:4

Hinh 3. Dac diém cla nhii twong cé ty 1é dau/nwéc thay doéi, ndng dé nanochitin 0,8%[6]

o I'fng dung giam mudi cho thue phﬁm

Tac gida Hsueh va cong su (2017) da khao sat
kha nang giam mudi clia nanochitin va két qua
cho thdy rang, khi thém maot lwong thich hop
nanochitin vao dung dich NaCl, su tuong tac
giita nanochitin va mudi di lam ting sé luong
cac ion Na+ tu do cac ion Na véi cac té bao
cam thu vi gic, nang cao kha ning nhéan biét
d6 man cua thuc pham [5].

3.2. 'ng dung trong y hoc
= Ung dung giam m& mau

Tac gia Ye va cong su (2020) tién hanh nghién
cliru tac dong gidm md mau cua nanochitin.
Két qua 1a nanochitin véi chiéu rong 10-30
nm; chiéu dai 150 -500 nm giam kha ning hap
thu chat béo [22].

= Ung dung khang khuén

Két qua cong bd ciia nhém tac gia Jiang va
cong su (2017) cho rang, dung dich gém
nanochitin — lysozyme c6 déac tinh khang
khuan tot d6i voéi cac vi khuan gram am
Escherichia coli, vi khuan gram duong
Staphylococcus aureus, Bacillus subtilis va
hiéu qua gip 1,5 lan so v6i dung dich
lysozyme nguyén chét [8].

= Ung dung trong ky thuit phan tich

Két qua cong bd cua nhom tic gia Junfei
(2020) cho thdy rang, gidy c6 bd sung

nanochitin dugc sir dung lam que thir trong bo
sinh pham phat hién nhanh glucose c6 trong
nudée tiéu [16].

3.3. 'ng dung trong xt ly méi trwdng

= Ung dung phdi hop nanochitin véi
cellulose hoiic Fe;04tao vt liéu hip phu

Nam 2016, nhom tac gid Gopi da thanh cong
trong viéc tao ra vat li¢u hép phu tong hop.
Cu thé t6 hop nanochitin c6 chiéu dai khoang
220 nm, chiéu rong 13 nm, ty 1€ chiéu dai/
chiéu rong bang 16 véi cellulose hodc Fe;O,4
¢6 kha nang hap phu thudc tim gentian ting
khoang 2 lan so vo&i vat liéu khong cé
nanochitin [4].

K "™N—1

@ Crystal Violet
molecule

Hinh 4. So d6 md ta qua trinh hap thu tinh thé "tim
gentian” trong dung dich [4]

= Ung dung phéi hop nanochitin véi nano

cellulose vit liéu hap phu

Nam 2019 nhom tac gia Zhang va cong su da

tién hanh tao ra vt liéu hép phu Ia to hop cua

nanochitin va nanocellulose dong thoi chimg
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minh duoc réing, vat liéu trén c6 hiéu suit hép
phu xanh metylen 1a 95,74%(23] .

'S
c b d i

Cellulose

Hinh 5. S d6 m6 ta qua trinh két hop nanochitin
va nanocellulose tao gel BHH va mang BHA[23]
Cac vat liéu hép phu nay s€ dugc sir dung dé
hap phu mot s6 chat 6 nhiém trong moi truong.

3.4. 'ng dung cua nanochitin trong néng
nghiép

= Ung dung khdng ché vi sinh vat, bio vé
ciy trong

Két qua cong bd ciia nhom tac gia Lee va
cong su (2018) cho rang, nanochitin c6 ndng
d6 300 ppm c6 kha ning khang nam
F. pseudograminearum va F. graminearumt
trong dat, v6i hiéu qua lan luot 1a 89,25 % va
82,28 % [9].

= Ung dung diéu chinh qua trinh sinh
trwdong, ting ning xuit va chit hrgng ciy
trﬁng

Nhém téc gia Cheng va cong su di cong bd
két qua nghién ctru ctia nhém vao nim 2019:
khi st dung luong nanochitin b6 sung vao
trong dat 1a 6 mg/kg dat, nanochitin thiic day
qua trinh chuyén héa nito nhiéu hon chuyén
hoa cacbon din dén ning suat hat va ham
lugng protein thd trong hat dat 27,56% va
13,26% [2].

3.5. 'ng dung nanochitin trong cong nghé
vat liéu

= Ung dung cai thién tinh chdng thAm cho
vat li¢u cao su

Tac gid Alain va cdng su, trong nghién clru
cua minh da nhan thay rang phoi tron vao cao

su khoang 20% lugng nanochitin c6 chiéu dai
va chiéu rong trung binh 1an luot 1a 240 nm va
15 nm, thi vat liéu tong hop co6 kha ning
chéng thim nuéc tot hon [10].

= Ung dung cai thién dd bén va kha ning
khang nim cho mang gelatin

Tac gia Sahraee va cong sy (2017) trong mot
s6 nam lién tiép tién hanh nghién ctru vé tac
dong cua nanochitin cling da dua ra nhan
dinh: Dung nanochitin ¢é chiéu dai 50 -70 nm
bd sung vao dung dich gelatin cho mang
gelatin - nanochitin c6 bé mat dé)ng nhét, min,
dac tinh chéng thdm nude tang, va do bén kéo
tang 1,82 1an, on nhiét tét, c6 kha ning khang
nam Aspergillus niger [14].

= Ung dung cai thién d bén va kha ning
chéng tham cho mang chitosan

Trong nghién ctru vé kha ning ting do bén,
tang tinh chéng thdm boi nanochitin, nhém
tac gia Sriupayo va cong su (2005) da duva ra
két luan rang: mang chitosan - nanochitin ¢
d6 bén kéo va kha ning chéng thim nudc cao
[15].

Tuong ty nhu 6ng Sriupayo, nhém téc gia Wu
(2019) va cong su ciing khing dinh rang, néu
bd sung nanochitin hinh que, chiéu dai 200-
400 nm, chiéu rong 10-15 nm véi ty 1€
nanochitin/chitosan 1a 9/1 thi mang chitosan-
nanochitin ¢6 kha nang chng tham nudc va c6
d6 bén co hoc cao hon mang chitosan nguyén
chat [18].

4. KET LUAN

Véi nhiéu dic tinh wu viét, nanochitin ngay
cang dugc cac nhidu nha khoa hoc quan tim
nghién ciru. C6 ngudn nguyén lidu doi dao,
tiém ning ung dung rong rai trong nhiéu linh
vuc, viéc nghién clru, san XUt va ung dung
nanochitin hira hen tiém ning phat trién cao,
gop phan gia tang gia tri cho hai san, giam
thiéu 6 nhidm tir phé thai, dong gop tét cho
nén kinh té chung cua dat nudec.
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