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(KI,AR) .PBS & w10 A g bl Hn T AE AL B A /A 75 LB & #2355 . LB MILLER PR 5 K 7 3
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Figure 1 Synthesis scheme of CS38
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HUAR 35 B B 1 W) R PR R AT —2F (RR &k R YT 7 40 3, R 2 NG ER . AR S A 8] 1 7 B
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BT BT S 0L X 0 QA8 I Y3 11 BY 2 AR T 4R Bl DL B Rk 3K 4B A 1 C— N 1 A 4 Bk 3h i R
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CS38 TEMF LU R W) & AL AR EE &5 . O T — 2P 50IE CS38 B M ik J2 AR 41 3R 1 L X IR AR 214
PLI 22 A d1%E 5 MG AR S 1) XPS Bk #E 47 7k, g5 R 2o iR, L& B, Cotton-
5BL 7E 399. 08 eV AbA W i 1 &0 3 MR W00 , 3 I B o R 1T CS38 28 4 i 1Y) B R N 2 e R S5 W TE L1
Zi LAl A, CS38 i oim i J2 2 A 4L I IR 2 E ) 2
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Figure 2 The chemical structure analysis of amphipathy chitosan and modified cotton: (a) FT-IR spectra of QA38,
CS and CS38; (b) FT-IR spectra of cotton and modified cotton fabric; (¢) XPS spectra of cotton and

5-layer assembled cotton fabric
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J2 3K JE T CS38 LA I B PR 4R 38 i I 240 T8 ) REOIR S5 48, 2% JE B A U RE B 7E 1 2 2 5 7R b 2y 5E
T IE K AT vh e DRI il S 2 ) RS A AT D — 20 U CS38 K iR 3 R M R B M 2 2 B AR 2L 1 3R
M. XfH Cotton-4. 5BL & Cotton-2. 5BL 1] LA & B, Cotton-4. 5BL Y F 1l [ 4 2% B8 ) i Z 4% Cotton-
2. 5BL SMURE , 27 2 22 (8] W10 3 203 A5 A0 SE N 4 S0 B . ax ud B ) 20 266 2 0 R 2 ) 3 T i I R
A KL BE R )2 A R0 EEGEE I FEER I R TR )2 Ok R 3 IR SR LR 5 SO BT
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Figure 3 SEM images of cotton and modified cotton fabric: (a) cotton; (b) 2. 5-layer assembled cotton;

(c) 4. 5-layer assembled cotton; (d) 5-layer assembled cotton

2.3 MMEBAYKHNE kR

HE 2000 230 R 2 1 W 240 ) 3 B — E BB R . RLIG L R R )2 2 R AL Y W SR O HEAT T
D AH OGS SR an & 4 R . v DLR 3R, JEA 211 19 22 26 1) T 2458 ) 43 301 1 (632 £33) N A1 (223+21)
N, 222 A A%, 88 W25 518 B F %, Cotton-4. 5BL. Cotton-5BL . Cotton-2BL &
Cotton-2. 5BL Y28 26 [a] Wi 2458 77 73 3 R (4424+13) L (3714+24) ((377+24) ,(392+14) N FI(173+24)
(153+£17).(162413) . (145£15) N, J5URE LU 0 B 2L 58 ) IR B8 R BAL G 5L BT 250 & ARA B . 3X
ST (1) CS38 Sty 3 R BXT AR 2R 19 W) Ak 5 4 52 i 45 /0 , ELAE 21 4 3R T ) 20 2 B i i) i 5 2 — o A
JE b RT DL SR 2V (0 W R0 T 5 (2) J2 )2 1 2R B BRI T2 A R IR R X AR S 3 N
2.4 BUMERR R4 RY L 1 RE

K HIBE I 6 2 (BCD XA U AR i 09 1k P BB HEAT RAE AR OGS SR ANE 5 frzs .l LU& IR, A A i
HEANHZIE MY A8, BCI mik 80, £ 2 )2 A A3 )5, M2 Yy 1k i P gE A & B % 4 5 ; Cotton-
4. 5BL.Cotton-5BL,Cotton-2BL K& Cotton-2. 5BL ) BCI {H ¥ 7E 25 247, BA B4 0 1k g, CS38
F 2 5 R 7 e 45 A 1 e TE P AT LN S 0 A T 40 T R R L 7 2 4 A AR O 3 TR L i
I . Beah, v LR BRAE M 8L T A 4% 2 2 )5 AR D LA B ar iy ik i R RE s A AL iR — 2 R
RIHE T T ABERITE 7 T2 RE 50 1k mUCR A R, B 6 JB/R T 1k i 3 5 #F & 1) SEM
K. AT LAKBE Cotton-4. 5BL K i 3R 10 A7 76 K it SR AR LU 40 M , 1M JE AR 2L i 40 A O B it e b 2 0f 3
PE— 2 EIE T BCT MK 19 4518 .
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Figure 4 The mechanical properties of cotton and modified cotton fabric: (a) warp and (b) weft
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Figure 5 BCI analysis of modified cotton fabric
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Figure 6 SEM images of sample after hemostatic testing: (a) cotton, (b) 4. 5-layer assembled cotton

2.5 MMERAYRREERE

PUTE M RE 19 = I8 — B2 B 25 UmDR A MR 2 — s B YU TR D RE Y 25 SUIRDRL T LA AR 0 Al ]
b AR B R A . BRI, S R A A T s X R T B TR R AT 03 e, 4
{035 A BRI 1 B R A 2.8 X 10° CFU/sample, KB FFHE 0157 + H7 BM M E N 3.7 X 10° CFU/
sample, M 1 AT, JFARFE S FE 60 min fY 422 i i 1] A7 76— S8 18 40 B U820, 33 2 R i 7 45 40 T8 304 JE 43
BT B3 A TR ORG B ZE AR AR IR B . MRS R A 4% CS38 S Btk RE T i iE LT, M A
H2%E 2 AW FE S B BT R REEERE = TRAR SV Y H A EHGA ] 4.5 B LM T 2 g —E bt
BEPERE L 48 BITT7E 60 min 422 filt B 1) P9 2% K 73. 21 % 1 81. 08 % 1 4 o €6 % 45 BK B A K #F 1 O157 = H7,

10. 14028/j. enki. 1003-3726. 2022. 12. 008



%12 [ 2 S S i {1 <79 -

ALK B LR b 0 B0 P RE SRR i 2R A AL R RO ORI R AW A AU R RO R 4R A
RCPUR A7y CS38 il 22, CS38 fE AR LU 3 T 14 0 A B A4 =i 0 S0 249 20 R il 190 T TR 8RB

F1 EROAEEENR

Table 1 Antibacterial properties testing of each sample

) SEEHARE KIGHFw 0157 « H7 °
B8 B il ] (min) : A ‘
LA 2 (VD) X B0 0 {E LN SOZD) Xof 5 B
Cotton 60 25.11 0.12 31.08 0.16
Cotton-2BL 60 39. 29 0.22 21.62 0.11
Cotton-2. 5BL. 60 46. 43 0. 27 18.92 0.09
Cotton-5BL. 60 69. 64 0.52 71.62 0.55
5 39. 29 0.22 20. 27 0. 10
10 55. 36 0. 35 28. 38 0. 14
Cotton-4. 5BL.
30 50. 00 0. 30 56. 76 0. 36
60 73.21 0.57 81.08 0.72

3

CHR TR BE AP R L 6. 45 logs., OO B B Rk B L 6. 57 logs.,
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SR TR B F LY 7000 B TS A 2L AT AR ELAS A I T 40 Ty 5 AL B AR U R AR 2L 1 L i R
B HR T, CS38 1y B 2k v] LA G 2 4 AR 2L Y 0k il M RE L BE I EC(BCD N 75 £ 8 BEML R 25+4, &
4.5 2 AHYETE R LY ALE 60 min A K 73. 21 % (04 5 (0 B ER A 81. 08 X B K FT# O157
H7: 8\ P PERERE 1 4125 2806 B .
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Study on the Preparation and Properties of Water-soluble Chitosan Modified
Cotton Fabric via Layer-by-layer Self-assembly Process

WANG Ying-feng” , ZHANG Meng-fan, YIN Mao-li, TAO Yang, ZHANG Wen-ya,
XIA Yu-ting, ZHU Yu-han
(School of Textiles and Garment s Anhui Polytechnic University s Wuhu 241000, China)

Abstract: In this work, one kind of novel quaternary ammonium salt was synthesized, and used to prepare the water-
soluble chitosan (CS38) wia condensation reaction. Layer-by-layer self-assembly process were used to prepare the
antimicrobial and hemostatic cotton fabric. The physical and chemical structures of the modified cotton fabric were
characterized by scanning electron microscopy (SEM) and Fourier transform infrared spectroscopy (FT-IR). It was found
that the warp and weft breaking force retention rate of modified cotton was about 70%. The sample still showed good
breaking force properties even after modification. The addition of water-soluble chitosan enhanced the hemostatic and
antimicrobial properties of original cotton significantly. The blooding clotting index (BCI) of modified sample was
decreased from 75 £ 8 to 25 4. This modified cotton fabric expressed good antimicrobial properties and inactivated
81.08% and 73.21% of E. coli O157 * H7 and S. aureus with 6.57 and 6. 45 logs reductions within 60 min of contact,
respectively. The antimicrobial properties of modified sample were increased significantly with the addition of self-assembly
layers.
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