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Abstract: In order to obtain film carrier materials for microencapsulating the functional factors targeting the lower end of the human
digestive tract, this study regulated the carrier performance of octenyl succinate starch (OSAS)-sodium alginate composite film by changing the
substitution degree of OSAS, molecular weight of OSAS, and sodium alginate-to-OSAS ratio of the composite. The effects of sodium
alginate-to-OSAS ratio of the composite, and the substitution degree and molecular weight of OSAS on the film structure and carrier properties
of OSAS-alginate composite films were studied by Fourier transform infrared spectroscopy (FTIR), X-ray diffraction (XRD) and small-angle
X-ray scattering (SAXS). Results indicated that sodium alginate interacted with OSAS molecules via hydrogen bonding. The increase in the
proportion of sodium alginate and the degree of OSAS substitution along with a moderate decrease in the molecular weight of OSAS could
promote the formation of ordered microdomains of the composite film and induce a decrease of the dissolution rate for the composite film in
gastric juice by 12.10%~18.90%. In addition, increasing the proportion of sodium alginate and OSAS substitution could induce the reduction of
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MR B
the fast-digested components of the composite film by 3.6%~18.5% and the increase of the anti-digestion components by 11.1%~29.9%. The
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results laid the foundation for the OSAS-sodium alginate composite film as a carrier material of the delivery systems for functional factors

targeting the end of the small intestine end or the colon.
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Table 1 The swelling power and solubility of OSA starch/alginate films

oA & B & K- S JEL) BRI I%

OSAS 65.2046.10° 65.40+5.10°
8:1 87.50+8.40° 60.10+3.20°
OSAS-# 3L B 41 pi A5 8:2 96.20+4.30° 52.20+4.50°
8:3 140.40+7.20° 47.30+3.60°
SRR A 610.80+18.20 27.60+2.70°
0.01 112.50+7.40 53.30+4.10°
OSAS B & 0.03 111.60+8.60% 48.70+4.30°
0.04 107.4045.70 45.60+3.80°
8.85x10* 106.50+8.90% 52.60+2.20°

OSAS »F &/
(amol) 2.34x10° 111.60+8.60° 48.70+4.30°

mo
g 1.26x10° 103.3045.20% 46.50+3.60°
E: B HAAE AR M FEEATRIEMEFEE (p<0.05). TER.
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3R 2 OSAS/ SRR INE ATEIRATHILIERE
Table 2 The digestibility of OSA starch/alginate films

EAGIEES B & K-F Bl AL AR A% 1% AL B % FH AR %
OSAS 56.90+0.80° 21.40+0.50° 21.70+1.30°
OSAS- S RLA LY 8:01 44.8011.20‘; 20.2012.102 35.0011.40:)
8:02 44.60+1.50 16.00+1.40 39.40+0.80
8:03 39.00+0.40° 9.40+0.90° 51.60+1.10°
0.01 37.40+0.50° 29.80+1.70° 32.80+1.10°
OSAS BUK A 0.03 42.30+0.60° 18.60+1.60° 39.10+1.60°
0.04 38.40+1.20° 16.60+0.70° 45.00+1.70°
8.85x10* 52.10+0.80°% 9.30+1.80" 38.6020.90°
OSAS ¥ &/ (g/mol) 2.34x10° 52.30+0.60% 8.60+1.60° 39.10+1.60°
1.26x10° 41.00+0.80° 18.90+1.80% 41.00+1.30°
25 OSASISEENE ARG ey o TR AR A, i
K53 SR SR FE R BRI A e M IR B A AL, )
I EMBERE R PSS & B AT BRI, AR

paXiil

% 2 AR ZERT OSAS/FEEREN S & AL
PERERISZIIZE SR, OSAS HIBRIEIL. 18y ATIE L
B35 BN 56.90%. 21.40%F1 21.70%. BEF R
RO RN, PSS LU R PR, RIS
BN AL A3 TR R A o s in . v
RN S 5 AR B R4 Sl (K 2a), (HEHE
BRI S RGN, SRR E I S B R R
AT A OSAS 2r 1. B TR A ek i
KA, DRI, WTERREN-OSAS FEIEN Sk R i
R EL B E P40 T SE R B X OSAS g,
R A TR L (L MR BT . Ramirez S5 KimT
FREERKI, EERN DB AR & S ie s
PRI E A ERE . I, B MR
A VS B R LA T R A A T A M RE A
FERE )N AR i s B (1 5 TR A L

OSAS HUREE (B8N 5 & A s L& 4 &
RBIREE G EREHRRE RN G N

BRI 1 SR K, 1 S B AR K S

TERBHEREEXT OSAS 70T HIBGfE: 53— 5T, Bk
EIFFRBEE SV TV BIGE BEERITE R, [F]
N S A 25 3% TR 1 149 72 18] 57 BEL R0 P48 A dr o il %o
OSAS 71k, IR &R OSAS HURER)
P2 AL AP A B0 ) S I AR AN T w5 17
e, X GHTHIRT S R, @i OSAS Bt
JEE R i £ A5 BRI /N AR i RS i R 52 B AR

11 2¢ R 3¢ L5 R AT LRI, & M P4{I% OSAS
(57 (A 1.26x10° g/mol B % 2.34x10° g/mol)
AT H S A VIS P ORI 5 28 X Sl A PR 74

ZUVEREEIRZZ T REVERS K, B (K OSAS 43
T8, EEHENAFEMEE (B 20, (HEEHE
JERIEAAT A K AE B R, TREZ R OSAS 4
TP R S T RN > T R AR R IIAR EA R
03, BETTIH SR BT 2> TR kT I,
OSAS 4731 5 IR A 5 G VB (1) 71 140 12 RE 52 e A
Ko BRI OSAS HUE K OSAS/EFERRINE &L
BIrR T, %S5 G S PR 3.6%~
18.5%. PLiHMRTHER 11.1%~29.9%.

3 4hip

I OSASHEIRINE A L. OSAS FIHL
REEF 73 T-2i5F OSAS FIHFERRENTE IR R 2%
RERR A SR, PR A VA
L IHATEVA K X SRR T . WETE R, RN
i SR F S 45 A R e M e B A A A
DX S T B ZERE ) 21~ ml, i) B ek 45 fh )
TER: BfAE OSA BUREE I K Koy 12 i FE P,
V RIGE A B RS I . kA, AR
TFEFREALLT] . OSAS HURFEF &M e A B 2%
SIS A A BRI G, IF B R T
IR BT AR I i A AV PR N
(17 L5 B2 OSAS AR E AT i3 PR ST A4 75 L 3H
PG AL, T OSAS 4> T RN 2 &
A AT . Rk, A R R R
5 S OSAS B i £ HE 1] /N A Ui 3 4 i 67 1
OSAS/ I HERREN S AR AR B AL, T v
W BB PRI RAUTE I RE Rl AR S S PEORFE
HHRILF .
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