MR B MR Modern Food Science and Technology 2024, Vol.40, No.7

U6 2 TS A R T T R R £ - S5 B
5 A RN B

BEE, WIFE, =HE, KRR, REE
OGLBEFEXFELAFFR, LHKR 030031)

W AMRTIEMIER T4 (Flaxseed Soluble Dietary Fiber, fSDF ) & # ke T & 7= 49— — 4 kAl F 49 & Z- 240 5%,
PRATZ ), B IRT AR Y B — A R, (B R — A AU AR £ ATk, R R A R
YR TT AR A - MR A AT R S T, AT A AR AUARME L. VA fSDF JRE. Hid iR /R TERURE.
TRMERENEA T, HATERE R, ol SDFRE. HbiRE. mRMEREAE Awa & E it =AEE,
VAFEAP 5% JE Ao by BN K AR A B Z 484 AT F 0. SRAVIIRTIEMIERT % - RRB LSRG REHE LN
ERAETEREH 207 g/L. SDF FEREH 18 g/L. HdMEREA 74 g/L. K TEIRTREH 12 gL, R4
B L5 TAFE 60 LA MR 52 2 % 26.14 MPa. B AP K E 4 210.89%. % LAk, 58 —fiak, F &
AR EIFE) T RFHE,

R AR @k DARHTTIAMBRL g, 2RAE AR

MEHS: 1673-9078(2024)07-145-154 DOI: 10.13982/j.mfst.1673-9078.2024.7.0840
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Abstract: Flaxseed soluble dietary fiber (fSDF), one of the main components of flaxseed meal, a by-product of
flaxseed, exhibits film-forming ability. However, single-component fSDF film has poor mechanical properties. Based on this,
the preparation parameters of fSDF-chitosan composite films were optimized using the response surface method to improve
mechanical properties of the films. The fSDF, glycerol, acetic acid, and chitosan concentrations were used as variables in
single-factor experiments. Except for the acetic acid concentration, the other three factors were adopted as variables in the
response surface experiments. The tensile strength and elongation at break of the films were used as the response values.
The results showed that the optimal parameters were 20.7 g/L of chitosan, 7.8 g/L of fSDF, 7.4 g/L of glycerol, and 12 g/L
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of acetic acid. The tensile strength and elongation at break of the composite film prepared with the optimal parameters were

26.14 MPa and 210.89% respectively. These results indicate conclusively that the composite film has markedly improved

mechanical properties compared to the single-component film.
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Fig.1 Scheme of preparation process of flaxseed-soluble-dietary-fiber incorporated chitosan composite films
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Fig.2 Effect of massconcentration of flaxseed-soluble-dietary-
fiber on the tensile strength and elongation at break of the
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% 2 Box-BehnkenZLuigit 548
Table 2 Experimental design and results of Box-Behnken test
KIS A RBRBRERE/(gL) B RERALRERE/(JL) C:H@RERE/(gL) TS/MPa EAB/%
1 0 (20) 0(7.5) 0(7.5) 26.23 219.31
2 0 0 0 28.67 196.42
3 0 0 0 29.29 185.51
4 0 1(11.25) 1(11.25) 11.24 190.02
5 1(25) 0 -1(3.75) 22.02 143.68
6 1 -1 (3.75) 0 13426  130.31
7 1 1 0 15.73 176.32
8 -1 (15) 0 1 4.78 215.48
9 0 0 0 28.18 221.94
10 -1 -1 0 16.6 174.6
11 0 -1 -1 26 65.88
12 -1 0 -1 23.5 20.92
13 -1 1 0 10.56 190.27
14 0 1 -1 19.1 130.56
15 0 0 0 26.37 207.31
16 0 -1 1 15.11 110.21
17 1 0 1 22.02 136.31
% 3 NHSREMNATEDH
Table 3 Variance analysis of tensile strength
AR F 7 Fa B e #)Fr F{& P
ARA 821.85 9 91.32 17.05 0.000 6**
A- REBERERE 39.41 1 39.41 7.36 0.030 1%
B- SRS R 4 R Z R 26.30 1 26.30 491 0.062 2
C- Hib R ZRE 175.50 1 175.50 32.77 0.000 7**
AB 17.41 1 17.41 3.25 0.114 4
AC 87.61 1 87.61 16.36 0.004 9**
BC 2.30 1 2.30 0.43 0.533 6
A’ 190.47 1 190.47 35.57 0.000 6**
B’ 202.98 1 202.98 37.91 0.000 5%*
: 36.45 1 36.45 6.81 0.035 0%
%3 37.48 7 5.35
K IR 29.87 3 9.96 5.23 0.0720
R ER 7.62 4 1.90
BAa 859.33 16

E: o ZEMEE, P<0.01; * EFEFE, P<0.05.
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Table 4 Variance analysis of elongation at break
7 AR F 75 Fa B HE #) 7 F14 P1A
AR 46 232.53 9 5136.5 9.06 0.004 1**
A- RRAERZRE 26.83 1 26.83 0.05 0.8340
B- HRMER L 4R B IR 5313.26 1 5313.26 9.37 0.018 3*
C- H it SR 10 583.67 1 10 583.67 18.67 0.003 5%**
AB 230.13 1 230.13 0.41 0.544 3
AC 10 193.93 1 10 193.93 17.99 0.003 8**
BC 57.23 1 57.23 0.10 0.7599
A 1166.76 1 1 166.76 2.06 0.194 5
B’ 1960.19 1 1960.19 3.46 0.1053
ok 15337.29 1 15337.29 27.06 0.001 3**
R E 3967.33 7 566.76
% AR 3022.80 3 1007.60 427 0.097 4
RER 944.52 4 236.13
& 50199.85 16

E: M ZRMEE, P<001; * 2FRFE, P<0.05.
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