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Abstract: To improve the bioavailability of drug or bioactive component, in this work, composite films with 150,000 g/mol chitosan and
three different kinds of starch were prepared by casting method. The characteristics were analyzed by FTIR, SEM, tensile test and in vitro
releasing test. By the hydrogen bond between -NH;" of chitosan and -OH of starch, there was formed chitosan/starch composite structure in the
film. Due to difference in starch structure, the order of chitosan/starch composite structure was changed, which further affected the mechanical
properties, acid resistance and controlled-releasing properties of the film. Results showed that the order of CTS/Potato and CTS/Tapioca
composite film structure was better than that of CTS/Corn. The CTS/Potato and CTS/Tapioca composite film also showed a good acid resistance
in simulated stomach fluid (film loss at the range of 18.71%~26.15% and 16.14%~19.64%, respectively) and a well-controlled-releasing
property of theirs film-coated tablet (about 60% of the model bioactive component releasing in small intestine or colon), which could be
potential to bioactive component for small intestine or colon site delivery.

Key words: chitosan; starch; composite film; structure

G

Wl 52, 2R, 2R R, 25 AN [RlE b IR 52 SR e b R G v R Sl vV i LR [0 B & A, 2020,36(6):68-74

YANG Jing-wen, LI Xiang-gi, LI Shan-shan, et al. Structure and property of chitosan/starch composite film with different kinds of starch
[J]. Modern Food Science and Technology, 2020, 36(6): 68-74

A EAE N2 SV EVI BRI FE S i) TEM. FEIRPE. TEMFERNREHE, Rz, BAKL

BB, HEN . PEREX A R 1) S Rk B 2
WiFsEER: 2019-12-17

HELWA: BEREARMZESINE (31601422); IMHRHEIXITE
(201806010184) ; HEEFRKFEKZAE BIFRBIMLIZRITRI (201810564116)
fEEEN: MEE (1996-), &, MLRRE, MRAE: RASTERIER
SEMEIRIE R

B AN (1987-), &, L, BIEUR, MAE: RARSEN
MRE BT RER

68

B AEHBEL . SRR R W D RER
T ZIIEAARORE, I RIRZ MER A E E
FRIBIR S PHCRER R, Ao e ek DR 145
I ERLEAL, femE AR, H, TR
RAFR pH MR, 7E pH 3.5 VAR HTE 0.5 h AR,
ZUR, 7E pH>5 1A, FORBEA RGNS, FEARIR
PERIPAEE T B IE KT BB . ek B BB R A
SCHEERY AL, HiEk 2 AnlE, 77 EEBLEE kA,



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.6

AT REARAR_ T AIE R T P REEE B T E A FAde
P,

GRPEREE LY Thise i A QU B2 A1
ARFBL BV EROR, WTAERFDIRED 7 B Bt
AR IR AR . S R AF
MIZEERER, FEENMIE (. G
K. BEEHE, AMNE) UURLEREAIE I ER
FORHIC & o RARZHIERD R — B0 ZEE e ez A &
g5k, LA R DIREDS T O m R, HERI Ty
FARAGERE, W, ERAE. MEILAE. BRAh, RAZ
MPERITT 3 WATIRTH R S AR EAERE,
SHEREMIH . Yadav S5 NREFCIRME. SRR
il % C B R R O, TS T TRME S S5 A
PG G DU SR A RIS i R A8, BT 4R ARk
BEAVERATIT NI, RIS VAR BAT R A DTRR
PUAIEEER . Ren &5 )l VA #5% BB 55k L 51l
AR AWM, &G B2 R L 1-NH,"
SUERN-OH Z IR MEBEH], $e7t T 2 A
Fr o S5 A K =B, Frick 2 E IS A R R
PR FE VR 5E SR RE b T A SO 2 4, T 5B
FELE R, . SR R AR . LA E SCHR T
LR, ARMEEHTINRE &, HAERIRON S
AL, XEEERRIEREA B

PRI, ARSI d 3 AR FIE R 57375 150000
g/mol T RIEMATE &, B EER % 2 A,
LA XS AT A BN A 347 7
B, FEXTE EERRARAERE . TIRVEREHET 5,
B Jei P PR S ML B fiile 1A 2R 0] 52 5 T 04 77
BB OUEAT I T, N5e RAEEAD = A K B 32
W%

1 MREREE

11 B

FRRNE: RBREENHEAGRAFR, 7 TE
150,000 g/mol, i ZBEEE>90%; FoKiekr. DHE e
ks AR IAREIFS A RAR] KEiER: iR
HERMERARAR LR RET RS TR
J7, orbirdt; EhR: )OSR, Al BER
A BER AR R EH, Ao
afi, 5-F@FAKMER (5-ASA) : IR WALZETAVE
AR, 2GRS WEagiR: WAREIASE TIE
WRaw, iM% Mk thEm A2 AR
AR, 2%

12 FEMEEA

MBS SInTIRARFIRIES) , HI-6; 18
KR 25 W MEAEERA R AR, SHA-BA;
LM R ESAERA PR AR B
GrEa Z e ARG FR/AF], Labthink, MED-01; J&
A KFETH A RRIEHLA RS EA A,
ZUS-4 7Y, ZERA A AMERE, Thermo Scientific;
X WHEEATEMY, HA Rigaku Denki Co. Ltd, %5
D/Max-200,

1.3 LR

131 mRAELOH LA TR A
PRI —E BRI A, BT 1% (m/V) LRI
W, WA SR EN 2% KI5 A . R
B syeh (P2, Bl 4% (m/m) e
KBNS E R . PRS2 =R
Ja, LALL Gm/m), TRHI5CRBENER AR . KA
5, Bl £ S SR E R BN 13 cmx13 em [1)5E
BEPIL, 7R 45 C R e, FRgEee TG
AT, TR,
FEERMEEKUER H AW 7 RNE SRR
G, TR E R A R A
CTS/Corn. CTS/Potato. CTS/Tapioca.
1.32 S ATEREGTEL M AL
FREL 0.2500 g 5 SRBEAERMEIE (T35, BT 50
mL Bl BRI, 2 BIFEIRIE 05, 1. 2h JEHUH
W, ML, FREFEUHEEME S KSR, G
HEIN W,y WIESH R, FHIBHLE W,
IR AR
5 1%=(1-W,,/0.2500)x100%
133 AATEREEAP AL
SRR R 7P, WA ASTM ARAETT i
D882, 4 1.3.1 il & IR B T 23 °C HXHEE 50%
REEHPAT 7d J5, BUSE 30 mm. K 80 mm [P
A, LL 10 mm/min (R EEIEA TR, 0 SRR
PLRRE (MPa)  WiZKR (%) DURSRME R
(MPa) &
134 FATERE MM
v 1) B 4 M SR P R R A RO A4
(ATR-FTIR) W&, PINE R, HEET ATR
B4 b, 34 600 cm™ | 4000 cm™, 43 #E%E Ny 4cm?,
9 16 K, BTG I TR AL IE A HE

69



MR BRI

Modern Food Science and Technology

2020, Vol.36, No.6

1.35 H AR L s

W2 A HEBOK PG, R X SHERATHAG R
P KA 0.1542 nm [ 56 Cu-K 2R, SHRE FhgEA T
o TEEEN 40KV, EIHCN 40 mA, &N 4°,
LN 40°, KN 0.033° IR 2644 T, LA 10°/min
HEEHAH.
136 AAFEIEEORA A R

LA SRR R 77T, SRR R %
HRAIZGY) 5-ASA IR AE (B4R 10 mm) , @itk
BIRIRIRAAKT it T a2, SRS IE BRI MR
TR, W58 5T SMENE R A RS A 7RI R T
o
1.3.7 #IEsit

SKH SPSS 21.0 B br e iy, Hds 2= =ik
KHIBRZ Ty 223 Wi kb FE, p<0.05 Fom B B 2 5,
SIGEE 3 K.

2 ZR5E

21 SZAHEENRTHRE ML

b

ven  wenine B [m wem wmem e R
E 1 E5EEIERREE
Fig.1 SEM images of different chitosan-starch blending films
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Fig.2 X-ray diffraction pattern and FTIR spectra of different
chitosan-starch blending film
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Fig.3 Acid-resistance of chitosan-starch blending films (a-c) and
in vitro releasing of the film coating tablet (d)
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