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Chitin Ia polyme rat sén trong tw nhién, khéng ddc, twong thich sinh hoc tét. Tuy nhién né
khéng dwoc nhivng dac tinh pht hop véi yéu ciu cong nghé. Theo két qua coéng bd cua
nhiéu tac gia, tlr chitin c6 thé tao ra nano chitin v&i kich thwéc nanomet, cé nhidu wu viét va
kha ndng trng dung cao hon chitin. Vi vay phwong phap tao nano chitin dwoc nhiéu nha
nghién ctru quan tam. Bai bao nay gidi thiéu van tat vé cac phwong phap tao nano chitin t
chitin. Nhém phwong phap vat Iy co hoc cac phwong phap: siéu am, thay ddi ap suét st
dung thiét bj ddng héa, nghién. Nném phwong phap héa hoc cé cac phuong phap: thiay
phan, str dung dung dich DES (Deep Eutectic Solvent), oxy héa trung gian, deacetyl hoa
mot phan chitin va phwong phap APS (ammonium Persulfate).

Nano chitin, tao nano chitin, chitin, phuwong phap.

Chitin is a naturally occurring polymer, non-toxic, and has good biocompatibility. However, it
needs to have characteristics consistent with technological requirements. Many authors
have published results regarding this matter. It is possible to create nano chitin with
nanometer size from chitin, which has many advantages and higher applicability than chitin.
Therefore, the method of creating nano chitin interests many researchers. This article briefly
introduces methods to create nano chitin from chitin. Group of physical and mechanical
methods: ultrasound, pressure changes using homogenization equipment, grinding. The
chemical methods include hydrolysis, DES (Deep Eutectic Solvent) solution, intermediate
oxidation, partial deacetylation of chitin, and APS (ammonium Persulfate) method.

Nano chitin, create nano chitin, chitin, method.

1. DAT VAN BE

Chitin la polysaccharide c6 trong tu nhién,
duoc tao ra tor cac don phan N-acetyl-
2-amino-2-deoxy-D glucose két néi bang lién
két B (1—4) glucozit va co thé coi 1a polymer
sinh hoc pho bién thtr 2 sau cellulose.

Chitin ¢6 cau tric mach thang, trong tu nhién
t6n tai & dang cac "bo soi", gdbm vang tinh thé
va vung vo dinh hinh xen Ian nhau. Cac viing
tinh thé thi bén, cac ving vo dinh hinh c6 thé
hoa tan trong mdi truong axit.

Chitin thanh pham c¢6 dang manh, mau tring

nga, vang nhat hozc tring hong, ton tai ¢ the
ran x6p, nhe, khéng mui, khdng vi, khong doc.
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Hinh 1. Céng thirc cau tao cha chitin

Chitin khong tan trong nuéc, dung dich kiém,
axit lodng va cac dung mdi hitu co nhu ete,
ruou... nhung né cé thé tan duoc trong dung
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dich axit dac noéng nhu axit clohydric,
axit sulfuric, axit photphoric 78+97%,
dimetylacetamide chara 5% litiumcloride.

Ngoai ra chitin c6 tinh twong thich sinh hoc
cao, c6 kha nang phan hay sinh hoc, hip phy,
c6 hoat tinh khang khuan, chéng viém... Tuy
nhién, chitin khdng thé hoa tan hozc phan tan
trong nudc nén kha nang g dung da bi han
che.

Nano chitin la mdt doan mach cua chitin,
duoc tao thanh tur chitin, thuong c6 kich thudc
phan tir tir 100 nm dén 500 nm, duong kinh
nhé hon 100 nm. Nano chitin c6 hai dang dién
hinh: nano chitin dang soi (chitin nanofibers)
va nano chitin dang tinh thé (chitin
nanocrystals). Nano chitin dang soi ¢6 hinh
soi, chiéu dai phu thudc ngudn géc chitin.
Puong kinh nho hon 100 nm, ty & chiéu
dai/chiéu rong 16n hon 100. Nano chitin dang
tinh thé c6 hinh que, ty & chiéu dai/chiéu
rong nho.

Dang cua nano chitin phu thuoc vao phuong
phap tao ra nd. Nano chitin c6 kich thugc rat
nho, nhd d6 ma chung cé nhitng tinh chat
vuot troi so vai chitin nguyén li¢u nhu: kha
nang hoa tan cao, hoat tinh khang nam tét. ..
ddng thoi ¢ nhitng tinh chat mai caa vat lidu
kich thudc nano.

Nano chitin c6 nhiéu dic tinh tét, nguyén liéu
chitin & nudc ta lai rat nhiéu. San xuét nano
chitin tir chitin 1a mot huéng di ¢6 rat nhiéu
lgi thé. Tuy nhién, day 1a mot cong nghé méi
Vi vay rat can tim hiéu va phé bién kién thuc
vé cac phuong phap tao nano chitin tir chitin.

2. GIOI THIEU CHUNG VE KY THUAT TAO
NANO CHITIN TU CHITIN

Hién nay, theo két qua cong bé caa nhiéu nha
Khoa hoc, dé tao nano chitin thuong cé hai
nhom ky thuat: Tu trén xudng (top-down)

hoac tur dudi 1én (bottom-up) (hinh 2).

K3 thuat tir trén xudng (top-down):

Theo ky thuat nay, nguoi ta dung cac bién
phap thich hop dé Iam nho, giam kich thudc
chitin nhu phwong phap nghién, phwong phap
siéu am, phuong phap thuy phéan trong moi
truong axit....

Acid hydrolysis
Mechanical treatment
TEMPO-mediated oxidation

Chitin microfibril Top-down

o

-—

Nanochitins

-

» 5 Bottom-up
Chitin solution/gel

, Regenration

Hinh 2. So dd hai k¥ thuat tiép can
cua cong nghé nano chitin [5]

a) Ky thuat tr trén xudng
b) Ky thuat tir dwdi 1én

Ky thuat tir dudi 1€n (bottom-up):

Ky thuat nay bao géom cac qua trinh hoa tan
nguyén liéu chitin bang cac dung mdi phi hop
sau do sé& tao ra cac hat, soi co kich thudc
mong mudn bang cac phuong phép tao hinh
khac nhau nhu dién quay (Electrospinning), tu
lip rap (Self-assembled). ..

Ky thuat tir trén xudng c6 nhiéu thuan loi va
dé 4p dung nén duoc nghién ciu nhiéu. Sau
day s& gioi thiéu cac phuong phap phd bién
theo k§ thuat tir trén xudng dé tao nano chitin
tu chitin da duogc cac tac gia quan tm, nghién
chu.
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3. TAO NANO CHITIN BANG PHUONG
PHAP CO HOQC - VAT LY

3.1. Tao nano chitin bang phwong phap
siéu am

Co ché cua phuong phép siéu 4m tao nano
chitin 1a st dung séng siéu am tao ra cac diém
néng cuc bo trong dung dich huyén pha chitin.
Tai nhitng diém nay c6 mot niang luong 16n
dugc giai phong, ning luong nay du dé cit
dut céc lién két hydro - lién két giira cac chudi
polyme cua chitin, tao ra chitin dang sgi kich

Ultrasonic apparatus (60 KHz, 300 W, pH=7)

Chitin aqueous dispersion

Ice-water bath

smn )

S
S

~200 nm
Purified chitin microfibrils within a plywood structure

/

~100 nm
Chitin fibrils

thudc nano. Dé thuc hién qué trinh siéu am
tao nano chitin (hinh 3), nguoi ta phan tan
chitin tinh khiét vao nu6e dé thu huyén phu.
Tién hanh siéu &m huyén phu chitin trong cac
khoang thoi gian khac nhau. Sau 5 phut siéu
am, chitin tinh khiét duoc tach thanh cac soi
chitin c6 chiéu rong 100 nm, sau 30 pht siéu
am céc soi tiép tuc bi phan tach tao thanh cac
soi nano chitin ¢ chiéu rong 20 nm, rdi thanh
c4c soi ma ving tinh thé caa cac soi c6 chiéu
rong la 3 nm.

Crystalline chitin nanofibrils

% s

Split by the implosion of cavities

~20 nm
Chitin nanofibers

Hinh 3. S d6 mb ta co ché cta phwong phap siéu am [9]

Kich thuéc sgi nano chitin tao ra bang
phuong phap siéu am phu thudc cac théng sb
ctia qué trinh siéu am, bao gom cdng suat, tan
s6, thoi gian siéu am.

Theo nguyén ly nay, mot sb tac gia da nghién
cliu tao nano chitin va dat két qua:

Tac gia Y. Lu va cong sy (2013) tién hanh siéu
&m huyén phi chitin tr vo t6m. Két qua thu
dugc nano chitin dang soi, duong kinh 20 nm.

Tac gia chih- Yuan Hsueh va cong su (2017)
da nghién ctru siéu am dich huyén pha chitin
tr mai muc. Két qua thu duoc nano chitin
dang sgi, duong kinh trung binh 111,6 + 45,4
nm [3].

3.2. Tao nano chitin bang phwong phap
thay dé6i ap suat str dung thiét bi déng hoa

Nguyén ly ciia phuong phap 1a huyén phu
chitin duoc dua vao thiét bi déng hoa. Tai do,
huyén phl bi giam tir p suét rat cao sang ap
suét thap khi di qua khe hep. Sy thay ddi nay
lam xuét hién cac bong béng hoi, cac vi 16¢
x0ay xuat hién trong huyén phu. Bong bong
hoi, vi 16¢ xody va dép vao chitin, nang lwong
tao ra trong qua trinh va dap da lam giam kich
thudc chitin.

Qua trinh tao nano chitin thuong tién hanh ¢
&p suat rat cao, 1én téi hang nghin bar va phai
thue hién nhiéu lan, lap di 1ap lai.
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Nam 2015 tac gia Salaberria va cong su da
nghién ctu tao nano chitin bang phwong phap
nay. Theo d6 nhom tac gia tién hanh ddng hoa
huyén phu chitin 1% ¢ &p suat 1000 bar, s&
lan ddng hoa 1a 40. Két qua thu duoc cac soi
nano chitin ¢6 duong kinh nho hon 450 nm.

3.3. Tao nano chitin bang phwong phap
nghién

Nguyén ly ciia phuong phap nghién Ia ding
hién tuong ma sét gitra hai mat da cua thiét bi
nghién, lién tuc tao ra luc cit, 1am nho chitin
thanh cac soi co kich thudc nano (hinh 1.4).

Qua trinh tao nano chitin bing phwong phap
nghién duoc bat dau bang viéc chuan bi dung
dich huyén phu chitin theo nong do xac dinh,
tiép theo c6 thé diéu chinh pH cia moéi trudng,
dua huyén phu vao may nghién. Sau mot thoi
gian xac dinh thu dugc nano chitin.

Bang phwong phap nghién, Ifuku va cong su
(2009, 2010, 2011), da nghién ctu tao nano
chitin. Két qua da thu dwoc nano chitin c6
duong kinh 10+20 nm khi st dung may
nghién c6 khoang cach hai dia nghién 12 0,15
mm; van téc quay cua dia 1500 vong/phit.

Hinh 4. Thiét bi nghién [10]

Phuong phap nghién c6 nguyén ly don gian,
nhung doi hoi thiét bi ¢ cau tao dac biét lién
quan dén dia nghién.

Céac phuong phap co hoc - vat 1y déu co dac
diém chung 1a doi hoi mot nang luogng rat 16n
(cdng suét thiét bi, thoi gian thuc hién...),
nhiéu truong hop khong dap tng yéu cau nhu
kich thudc 16n... Pé ting hiéu qua qua trinh
tao nano chitin nguoi ta thuong két hop
phuong phap co hoc - vat Iy vdi cadc phuong
phap khac nhau.

4. TAO NANO CHITIN BANG PHUONG
PHAP HOA HOC

4.1. Phwong phap thay phan trong mai
trwong axit

Ban chat ciia phuong phap 1a dung axit xuc
tac cho phan ng thay phan, phan cit cac lién
két 1,4 glucoside va hoa tan ving vo dinh
hinh caa chitin dé thu nano chitin.

C6 thé s dung mét sé axit nhu HCL, H,SO,,
HsPO,... dé 1am chit xdc tac.
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Qua trinh thay phan phé bién dugc mot s tac
gia lya chon (hinh 5): Phéi tron chitin voi
dung dich axit theo ty I& xac dinh, tién hanh
gia nhiét, thuc hién phan ung thuy phan trong
khoang thoi gian xac dinh, tai nhiét do soi.
Dung phan tng, tach axit HCI khoi dung dich
thiy phan bang cach b sung thém nuéc cat
vao huyén phu sau d6 ly tdm. Két qua thu
duogc nano chitin.

Pha lodng

Nudce

Phéi tron -~

!

Thuy phéan

!

Dirng phan ing

l

Tach axit

Thu hdi
nanochitin

Hinh 1.5. So d6 quy trinh tao nano chitin bang
phwong phap thay phan trong méi trwong axit

Mot s6 nhém tac gia da tién hanh nghién ciu
tao nano chitin bang phuong phap thiy phan
trong moi trudng axit:

Nam 1993, tac gia Revol va cong su, tién
hanh thiy phan chitin tir vo cua bang dung
dich HCI 3N. Két qua thu duoc nano chitin
¢6 duong kinh dudi 10 nm va chiéu dai 100+
200 nm.

Tac gia Sriupayo va cong su (2015), nghién
ctu thay phén chitin tir vo tdm bai dung dich
HCI 3N. Két qua thu duoc nano chitin c6
duong kinh dudi 70 nm va chiéu dai 150+ 800
nm.

Phuong phap thiy phan trong moi truong axit
¢6 vu diém 1a don gian, d& thuc hién... nhung

nhuoc diém 1 viéc tach nano chitin rat khé
khan.

4.2. Phwong phap str dung dung dich
DES (deep eutectic solvent)

DES 14 hdn hop gdm hai hoac nhiéu chat co
kha ning tu lién két véi nhau thdng qua lién
két hydro, c6 nhiét &6 néng chay thap hon cac
thanh phan tao hdn hop. Mot sé dung dich
DES c¢6 tac dong lam yéu céc lién két hydro
cta carbohydrate di duoc st dung dé phan cit
cac phan tir chitin tao nano chitin [6] (hinh
1.6).

Mot sé tac gia da nghién ciru tao nano chitin
bang phuong phép sir dung dung dich DES va
cho két qua:

Téc gia Cao va cong su (2019) di tién hanh
thay phan chitin bang hdn hop axit
p-toluenesulfonic va choline clorua c6 ty 1€
mol 1:1. Két qua thu duwoc nano chitin c6
chiéu dai 206+399 nm va duodng kinh 12+44
nm [1].

Nam 2020, tac gia Hong va cong su da tao
nano chitin bang céach sir dung hop sit clorua
hexahydrat va betaine clorua co ty 1é mol 1:1
dé thuy phan chitin. Két qua nano chitin thu
duoc ¢ chiéu dai 268 nm va duong kinh 10
nm [2].

Phuong phap thuy phan bang dung dich DES
¢6 uwu diém 12 DES c6 thé thu hoi va tai st
dung, khong doc tinh, dé& tong hop, c6 kha
nang phan huy sinh hoc... do d6 phuong phap
dugc nhiéu nha khoa hoc quan tam.

4.3. Phwong phap oxy hoda trung gian
TEMPO

TEMPO hay 2, 2, 6, 6 —
Tetramethylpiperidine -1- Oxyl, 1a mét géc tu
do, khi duoc sir dung két hop véi céc chét trg
oxy hoéa nhu NaClO/NaBr trong moéi truong
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kiém hay NaClO,/NaClO trong mdi trudng
axit s& tao thanh ion N- Oxoammonium, ion
nay s& oxy héa nhom (-OH) & vi tri cachon sb
6 (C6) cua Chitin thanh nhom aldehit (-CHO)
réi thanh nhém cacboxyl (-COOH). Sy xuit
hién cua cdc nhoém (-COOH) trén bé mat
chitin gop phan vao viéc ting luc ddy tinh

Crystalline region

="

dién giira cac soi chitin tir d6 thuc diy qué
trinh tao nano chitin duoc dé dang va hiéu
qua.

Theo nguyén ly cua phuong phap oxy hoa
trung gian, di c6 mot sb tac gia nghién ctu
tao nano chitin va dat duoc két qua nhu sau:

Amorphous region

& ? gudlc DSEs i’g
g O: o}
2 M

o)
’P\ /7
CO\
5 O
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0
\
|
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0;8
&

Hinh 6. So’ & m6 ta co ché tao nano chitin bang dung dich DES [8]

Téac gia Ye, W va cong su (2020) tién hanh
oxy héa trung gian chitin tir vo cua véi chét
tro oxy hoéa la 1a NaCl/NaClO,. Két qua thu
duoc nano chitin ¢6 duong kinh 20+24 nm,
chiéu dai khoang 1 pm.

Cung vai ky thuat nay, khi nhém tac gia dung
chét tro oxy héa NaBr/NaClO. Nano chitin
thu dugc c6 duong kinh trung binh 16,67+7,9
nm va chiéu dai trung binh 1a 770170 nm.

4.4. Phwong phap deacetyl héa mét phan
chitin

Deacetyl hda la qua trinh tach nhém acetyl tai
vi tri cacbon sé 2 khoi phan tir chitin. Khi
chitin bi deacetyl héa mot phan, sé nhom
amin tai cacbon sé 2 trén bé mat Chitin ting,
diéu nay gop phan thiic day qué trinh tao nano
chitin.

Phuong phap nay thuong dugc sir dung phdi
hop véi cac phuong phap khac méi phat huy
tac dung.

Theo nguyén ly cua phuong phap nay, nam
2015 t4c gia Ifuku va cong sy tién hanh xir ly
chitin bang phuong phap oxy héa trung gian

VGi chat trg oxy hoa 1a NaBr/NaClO, sau d6
deacetyl héa chitin da oxy hoa bang dung dich
NaOH 33%, thoi gian 4 gio. Sau phan ang,
phan cin ran duoc ria, phan tan trong nudc
khir ion rdi dua qua thiét bi ddng hoéa ¢ ap
suit 200 Mpa. Két qua thu dugc nano chitin
duong kinh 15 nm va chiéu dai 250 nm.

4.5. Tao nano chitin st¢ dung dung dich
APS

APS cé cong thuc hoa hoc -(NH,4),S:0s, la
chat oxy hoéa, tan trong nudc. Khi xt Iy chitin
bang dung dich APS, dudi tac dung cua nhiét
d6, goc persulfat cua APS phan huy trong
nudc giai phéng céc ion ty do. CAc ion nay s€
oxy hoa chon loc nhdm hydroxyl (-OH) ¢ vi
tri cacbon s6 6 (C6) cua chitin bi oxy hoa
thanh nhom cacboxyl (-COOH), hoa tan vung
v6 dinh hinh cua chitin. Két qua tao ra nano
chitin.

Nam 2017, tac gia Oun va cong su da tao ra
nano chitin c¢d chiéu rong khoang 15 nm;
chiéu dai 400+500 nm khi xt ly chitin bang
dung dich APS & nhiét do 75°C, thoi gian 16
gIo.
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APS la mot chat oxy hda véi doc tinh 1au dai
thap, gia thanh ré, phu hop cho tt ca cac
chititn ¢4 nguon gdc khac nhau. Phuong phap
APS thyc hién don gian, tiét kiém hoa chit,
thoi gian, trang thiét bi, chat lwong nano chitin
nang cao... tuy nhién van ton tai nhuoc diém
a tao ra hai san pham phu la H,SO, t6n tai &
dang ion do SO4*. V6i nhitng wu diém d6 thi
phuong phap APS ngay cang thu hat sy chu y
cua cac nha khoa hoc.

nhién, tao nano chitin tir chitin 1a mot céng
nghé con rat méi mé. Trong d6 cac phuong
phap co hoc - vat 1y nhu nghién, siéu am, thay
d6i &p suat sir dung thiét bi dong hoa don gian
nhung tao ra s¢i nano chitin cé kich thudc 16n.
Céac phuong phap héa hoc cho nano chitin co
chat lugng tt hon nhung ché d6 cong nghé
chua c6 nhiéu két qua 6n dinh dé tng dung.
Pé c6 thé tao ra nano chitin véi cong nghé
khong qua kho khin, chat lugng san pham 6n

4. KET LUAN

Nano chitin c6 nhiéu dic tinh tét so véi chitin,
né ¢ kha nang tng dung cao hon nhiéu. Tuy
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dinh, ching ta can tim hiéu va nghién ctu that
ky nhiéu phuong phap khac nhau dé cd thé
xay dung duoc cong nghé tao nano chitin kha
thi trong thyc té.
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