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ABSTRACT: The organic acid solvent system is very significant for the film-forming properties of chitosan. The work
aims to explore its potential molecular mechanism to provide a theoretical reference for the related research of chitosan films.
The chemical composition and film-forming mechanism of chitosan, as well as the mechanical properties, swelling property,
oxygen permeability and water vapor permeability of chitosan films were reviewed in different organic acid solvent systems.
The organic acid solvent system can provide more protons for the dissolution of chitosan and realize the solubility of chitosan
in water. In addition, the number of carboxylic acids and hydroxyl groups in the molecular structure of organic acids, the
length of carbon chain, the hydrogen bond and ionic force between organic acids and chitosan were different, which can
greatly affect the film-forming performance of chitosan. The organic acid solvent system has a crucial effect on the perfor-
mance of chitosan film, which helps to enhance its applicability in improvement of food quality and preservation.
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Fig.1 Preparation of chitosan by deacetylation of chitin
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Fig.2 Take chitosan dissolved by acetic acid as an example
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Fig.3 Hydrogen bond formation in the process of chitosan film formation
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Tab.1 Effect of solvent systems on the mechanical properties of chitosan films

gl TR H% JE B /um FLAGE B /MPa W AR %/ % SCik
P 1R 1.0 112 62.00 22.00 [45]
FriEmg 0.5 131 15.00 56.00 [45]
UK IR 2.0 70 78.00 36.00 [45]
WA 0.5 98 59.00 34.00 [45]
kg 2.0 109 28.00 19.00 [45]
IR 2.0 121 51.00 70.00 [45]
LR 2.0 96 21.00 19.00 [45]
Bl R 1.0 13 73.00 47.00 [54]
A 1.0 38 1.60 220.00 [54]
TR 1.0 38 ~45 14.46 6.37 [57]
o MR 1.0 38 ~ 45 16.65 8.43 [57]
R 1.0 38~ 45 17.56 8.67 [57]
Tl R 1.0 38 ~45 13.80 5.17 [57]
Tt R 1.0 37.24 11.30 [58]
] 1.0 30.53 9.48 [58]
it B 40.10 11.40 [59]
FrEEIR 4.00 137.00 [59]
BN 2.90 88.20 [59]
SRR 20.00 20.70 [59]
Tt R 4.0 68.80 4.10 [60]
A 4.0 17.10 31.10 [60]
FIRR 4.0 27.40 28.40 [60]
FEBR 8.0 6.70 117.80 [60]
it B2 1.0 24 67.00 45.00 [63]
BN 1.0 38 1.05 202.00 [63]
H 1.0 22.14 27.99 [70]
2 7.5 23.96 28.04 [70]
P iR 1.0 22.67 32.19 [70]
P iR 7.5 22.86 31.68 [70]
NIR 1.0 18.56 24.57 [70]
i3] .%: 7.5 20.12 30.35 [70]
BN 1.0 18.93 28.42 [70]
BN 7.5 10.51 51.31 [70]

5 g e RV / DL KB E AT S A LI
02  AHLERTF N 2 BB RE A S MBS O B0 VLA 3R W R S B 1] 1) U BRETES 18R e )
221 ‘iﬁl § 3-’51..:?; T 23 \,EZ [
feiEH | WS RGHAE Bk T B 1o FHBRTRTI X 7o RARI 7 4158 12 40 R 1
B SR (R A A S B b AL A28 e 7 LA 0 TS T 7 e e SR O 5 10 S rh AR ZE AR SR 1Y 0 T
HOHLA R JE A ZE IS TR AR R A& AT RIAE, i B PRI B . Vimaladevi
T, BB 2 RE AT B A AR A SR I R I i 5T RO I L DY R T i e R



Fa3k s PhIlESF A . A LRI R 1A & rp e RO L RE A9 B 5T 2 J 27 -
BE B TR B R . Park SFOMR I TERS IR A 22, DXL T A AL 5 5 SR B 1 D SR A R
IS BB A TR R IR AR, NI SR S F IR A EAE 36, Caner VR I (3R 1), 7.5%FLER M 4 (152 R M
J, P AE ARV P bl s e SR I B PR o B e IR TR RO 51.31%, i HAbAT HILIR il 25 B /Y

T, Xbghk R parkl06T - Chenl®4E 1B 45 R —
. Pavoni 4503 2 B R V4 fife 7 SR BETE A i) B LA
e A R RN S AR, H LR 2RI
RXARAT A AT B8 A PR T 70 SR 445 1) 1Y) 28 ZURN B 48 45 1)
TR, T B 28 45 1 A% OO T 50 ROME 09 9 it B2 LA B o3
FEFHEAEH . X R, fE—a R L, Wi b
SR 35 [ 25 ST (e 5 BB %) 18 i i AR AR O

L 1) S M T AR A S I R ) 7 SRR S 1) T
FIsREE . Cadogan %5V BT AT IR . FE R A LS 5k
R 1] 4 110 7 RO FBE 3R I AR A ey L PR L, AT RS2
T m AR e AR S R A A B (R 1), i
RO AR E PR, W02 (i 22 R i A AR
M, 55eR00 b3 B4 O, XA B b
JEARIS, it 0 7 BR AN IR IR 256 HLAR HEAT 18
Jr Ak 1) R e T, o A% i A 50 SR AR R IR
T PTRLR . PUIK IR S —FP 5 EAL A LR
BRI i 5T RS I B, I B SCIR e R
il LA B v SRS B A7 1), Hwang ZEPMfF5E
T LBERR | SR AU IR X 52 M 5 ) A BE 1Y
SENA, H BRI ER 1) A A I ) 2 PR RE AR LUER i 1)
FEEH AR, PUA IR 7+ E I 3
FLUO0) Sk BE R IL T B 5 40 B A e R B BE R R A
N CIRJEREAE N ), AR IR A MR 1) 31 24544
AT 5 56 SRME RS A DL B o 28 B0 A Il i i) 5 1 5
SR I LU TR R RN £ T 1 T 75 5 ) ML B B 7y, X
2 PR 5 A A TR 22 B S R A A
TE T R 0T 2540 . — W IR Eh X 52 R WH 1Y S8 BRAE
FHAR R 5L T b J o781
2.2.2 HHERARTIXFEEERE R MK RN

H LRV A e M RE 1 A WLRR S F h Rt
FIFEAE | B 1)1 B 5 58 SRMETE B0 B s 11
JIARTA], 3T S B0 RO A ) Dy i R AR [

FHLRE AR A, 7S5BS T
[i) S SRS T A FH ) S T, T LA BB ) U 3 i ) R
AR, Cadogan ZEMIFgE M, (i FIFFBERR 1 A 7 771
FIT 1 2% B4) 570 RO S 3 B 1 e KA T 24 K R 56%,
T T TR i 2 B AR 3 /N 1) W SR 2R 43031 Ol 20% 1T
19%. XS PR FP 6 IR 1 SR W RE o i, iR T
it T PN R TR 7 2 5 58 R - (8] 0B ) T B FH 1) &
JEF o, RIS 2 i 3 8 B A i o Park 20201
0 & BT A R AR S 375 590 i 45 e SROB RS EL A ¢ v 1) DR
ZUMR ) XN RE R R T oo AT RV VR B
B TR R

FURR HA — 5 3 8 VE W, H i & ] 558
R RLTE B VR , T S R T S B8 sh )

SER R R 24.57% ~ 32.19%, Cruz 27N EL
PR 245 #e) vh 2 5L B A7 A6 T 5 BOR & W B 0] 431 (R B 1)
AN, AR A R R R P E R R Z — . Pavoni
SISV 2L R ) 4 1 7 SR B S () st P AR B R 0.8 1 MPa,
W2 2 220%, X UL FLRR R I — o By e 98
FVER . Chen 2 R[] k55 A5 JR 3L AR 3L 1A HL
PR 7 300 il B 1 Z2 AL oe SRR ELA T R A W 24
T T2 ) 5 JOT A R 1) W SR A 3R 115%, 17T £ P i
B T A B B T A KR T IR 170%, X aeSE T
FRIL A AE AT 2 M 5 2 3 2 (R B ) o 22 SV
TR — R 5 B sl s A 2, [ L £ R
1550 RMERE) 43+ HED LS IR S HAA AT sk, R
TR AW R A [RIRE, SRR SR EIRR T Aot
FRERELAY A 58 v PR URCR , SRR IR S 3R 3
FRIGIN T — A2k, SRR i 45 T 15950 SRBH B A 1<
R 182%, M HEHAWR ] £ P 5 5¢ SROMH FEE (%) W7 22
N 120%.,

0 SRV 114 Dir 2 e < 38 Bl 50 R TR ik JAE - 1Y
AT 3G AN . —COOH 2 A1 Fl 5T SR B (1 —NH, 3t 4 2
() B4y JB - A 48 ™ A %) 05 R S A B4R FH Dl 5 R b
JEARAE T W BR ARV iR E & A 2 MREE,
AL e R e A EAEH, e R T
R TFARBUY (A 4), TIOCRMRREEBK, &
TR My, W R R . RIEE, Ak
B AR R E TR R G M 4%, B, oF
R (n=6) Fril& e REBMIAMKERETT
R (n=2) P, X5 Chen™"Z5it—3, Wi —JC
FR IR A B R B, HE 5T RO I 1Y) S B 45 4t AR
R, MKW Z5F 4 B T 42 = B0 o br ok B2
bt ge . (HAEEME, RS T M
HAER W A R ke, (H 2 sC R EE
)25 BRI 53T 1 iz S R ZE 101, 2F 1T BRI I 1Y) ) 2%

PERE.
2.3 AHLERE TIN5 R A MR R

HHUER A ST/ Hpr & R L R L 5K
O F KA AR AR MR R G0, P ] 4% 5 SROMHE A4 7% ik
JETE R . T RMEEAT = B Rk, OB % ik
Kl # KT 1000%, Cadogan FEPIWFITRM, AFHFH
BILFR VA 3 7R 22 T ] 4 52 SRS 140 7 K A P 35 4 UK
CETR>PUR MR >Fr B IR >T A > e . Ho, A
A I ARBR JE TR0 £ BERR R B e K A kv, L
PR R 2 T R L R S K M i ST I RE T o AR,
VKR Bt R EACH A g . BT B
FE 5K R I 2 [R) ) 5 SRR T, R IEEL H X 7 bk
I P 7 KR 5 MR KL X 45708



- 28 - 1 %% T %

2022 43 A

OH
OH -
0
m :
0 o %
OH
OH oH 0

+NH,

R

COO~

+NH;
COO~

+NH,

OH HN"
s 0 OH , OH
0 o 5
OH OH

OH

Kl 4 SeRBES “IURMR N B 12Kk

Fig.4 Ionic crosslinking of chitosan with dicarboxylic acid
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Tab.2 Effect of solvent systems on swelling of
chitosan films

Sl W /(mol- L") WHR%  SCEk
. 0.2 1150 [38]

it iR
0.2 1500 [41]
SRR 0.2 1170 [38]
ER NN 0.2 1750 [38]
LR 0.2 2150 [38]
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Tab.3 Effect of solvent systems on the water vapor
permeability of chitosan films
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1 1.50x107° [57]

4 2.76x1072 [60]

SR 1 8.16x107* [63]

1 8.80x107° [70]

7.5 7.47x107° [70]

4 4.14x1072 [60]
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FLR L
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