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Article Info ABSTRACT
Article type: Chitin is one of the most abundant biopolymers after cellulose, which is
Full Length Research Paper  present in the cell wall of fungi, the cuticle of insects, and in the
exoskeleton of crustaceans such as crabs and shrimps. From the
Article history: deacetylation of chitin, chitosan is qbtained,_ whose characteristics strongl_y
Received: 12,22 2023 depend on the degre_e of de_acetylatlon and its molecylar weight. In fact, .|t
Revised: 01.13.2024 can be said that chitosan is the most abundant amino polysaccharide in
Accepted: 01.27.2024 nature, which is also known as a non-toxic compound. Chitosan has
received much attention due to its unique properties such as
biocompatibility, biodegradability, antibacterial activity, etc. But due to its

Keywords: low solubility in physiological pH, it is not possible to benefit from many

Chemical modification, of its properties. Therefore, many attempts have been made to produce its

EE!E'”’ derivatives that have the ability to dissolve in such a condition. One of the
1tosan,

most important methods of increasing the solubility of chitosan is its
chemical modification, which is done with the so-called quaternization
technique. In this method, a modifying agent by establishing a covalent
bond with carbon number two of chitosan (C,) increases its solubility in
water and at physiological pH. In this article, while re-introducing the
unique features of chitosan, various methods of preparing quaternized
chitosan using some common chemical compounds such as GTMAC,
EPTMAC, CHsl, DMS will be investigated and the characteristics and
applications of the produced quaternized chitosan will be described.
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Figure 1. Reaction scheme of quaternary chitosan (HTCC) (11).
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Table 1. Examples of research conducted regarding the use of HTCC (Quaternized chitosan with GTMAC).
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1- Glycidyl trimethyl ammonium chloride

2- 2,3-Epoxypropyltrimethyl ammonium chloride
3- Methyl iodide

4- Dimethyl sulfate

5- N-(2-hydroxypropyl)-3-trimethylammonium chloride chitosan

6- Hydroxypropyltrimethyl ammonium chloride chitosan
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Figure 2. FTIR spectrum of chitosan and HACC (15).
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1- C-nuclear magnetic resonance



Oy ed g (5539, (s yuo 1325 03w | o

SBN9) 9 OlighS (Byxe 3 (65950

ij:\:g Ol jil.;jﬂjs slaasolis u-i\ E) :)\3 S99

Sph s sy OliS ik Ky ol S

00) (¢ J<2)

(a)

HJ‘SGB

(&)

H345686°
J H-1H-b

OLKas 5 Ky adlas b 'H-NMR s
aseia S SO YN PPM 50 Jb 55 (Y4 )

el e 55 GlaesS 4 byse & 05sds
sl 53U 518 O3S Cib s «enl (-N(CH3)3)

1 ]
HoH cHoK

3 2
OH I OH K,

o7

Hac2

H7

4 3
ppm

010) () e b kg 01355 5 @) 01558 H-NMR b —¢ S5
Figure 4. H-NMR spectrum of chitosan (a) and quaternized chitosan (b) (15).

2 Py Gl S o 0S5 5 LIS
Sl 3 Joole e S 4 s oS a3l
08) 303 oo 65 0w 65 A & 5L 5 ey p0LS
EPTMAC L 0355 sl =5l 25 ool 3
WS G candpe 3 N & K0 st
Ao b Sl 4 s 55 355 Gl 53 (V0) 555 0
4 EPTMAC s glaco gbcss b
Oldllas & ax g b S sbay &5 AL s O3 sS
s HTCC ;5 (DS) oKl 4 el plos!
b5 Ao)3 80 S0he Hsbar paw e Ghle S Lol
Jsdr il o o3 AY 350 555 SOl 2l S
Loakaly o eddelml laiassy 51 & ¥
Ao o QL 1 EPTMAC L 03 528 05,8 50 5168

o b okt U108 0358 Sl pas o0
EPTMAC
S 2 PV s 5 5 FTIR cws

s 5 (CS) Olyas 3l ik lacl>
HTCC1 £~ @JQ)\F a):...f: b) a.l.&ﬁbf?bs

1- H-nuclear magnetic resonance

wy

LS pssgel Jio s 5 Jmon S al YYD
oS 5 osle S, Ol gews EPTMAC ((EPTMAC)
St V) =N Olas als e ol
WS LS psipel dre 5 T-(asn
ssie elisd (HTCC)
S ol b oets oxSy S Jos sl s Ol sS
J> ol ;s EFTMAC Olojed v 4 ol pH

ol ey ol

g ol S sl ams A gl 3 e 5 eld
SR VY VRV »de» wlsl Ol eS8 O sl g
Nl Db 03 v I s s el 1
S et a5 8303 gy ool b L2STs bl
Lo 5o 5dbs Jge (G580 Jlasl plxl
SRS S8 oo oyt B s e
Oles 0 LS gl g oo Jool 0l U518
gl U e LS sl 4 S
Sl oo OA) 55 eslinnd OS5 masSb
(S3A 38 5 e lS Wi s Sl G
Sy S bme LSS 5SS )

adl sl e uT 05 ke Ol S RISTI .



VLY Ll oF 0,lond VY 293 (U 3T (595 9 (510590 300 A1 gl

AL S VAT eM 2 ik s edd U lS
LgLé&.:_._ .,L.;L;L;e J.:la LgLéo}Jf 4 L;lx;ﬂ S A
JQ\ a Jafja YYoY 9 VeV C}a djjﬂ DL Dj?fjﬂ
ol U SIS O S @sed 53 o 53 450 5 sl
Pl A e el DS 4 o
ol 8 w88 e sal Cese Sl
S - sL EPTMAC L 0l 28 ol
0S4 5 okd OhsS G cusdse 5o N
SN A g Pl e b edd U LS

OA) (U JS8) il e s, Sole sy

HTCC2 555 500 L o)l = b aglie o
2ls Ol s (0 JSL3) disls el 1 FTIR .5
3 NHy i il 4 by e aasein S &S
L5 Cias HTCC2 il s (1044 cm™) ol 528
b > s S LU HTCC1 b s Ll
1044 cmM™ 4l s eas sl Sy HTCC2
S ol gHS Sad HTCCl b & s
S ol s Sl sdasOlis
GBS OGRS s eldpllS sl
S 299,550

v HTCC1 1599
£
E
£
"
=
E
=
1599
1483
1152 o

L] 1 A} T T 1 T

4000 3500 3000 2500 2000 1500 1000 500

wavclcngth(cm'l)

OA) 0dd oUle 01358 53 5 0358 FTIR b -0 |5
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1- X-Ray Diffraction
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Figure 10. FTIR spectrum of chitosan (A) and quaternized chitosan (TMC) (B) (43).
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Figure 13. Reaction scheme of quaternary chitosan (TMCh) (38).
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is added for comparison (44).
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