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Research progress on the performance improvement of sodium alginate
packaging film
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ABSTRACT: Sodium alginate is a kind of polysaccharide compound that exists in large quantities in brown algae,
which is low-heat and non-toxic, biocompatible and degradable, and has good thickening, film-forming and stability
characteristics, so it can be used as an environmentally friendly food preservation material to replace the traditional
plastic preservation film. However, sodium alginate film has shortcomings such as poor mechanical properties, water
resistance and bacteriostatic properties, which limit its application in the field of food packaging. A large number of
studies have shown that the performance of sodium alginate film can be significantly improved by adding different
substances after film formation. This paper reviewed the research progress of improving the tensile strength,

elongation at break, water vapor transmission rate and bacteriostatic properties of sodium alginate film, analyzed the
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interaction between the substances and their influence on the performance of composite film, and summarizes and

prospected the current problems and development prospects of sodium alginate film, with a view to providing

references for the research and application of sodium alginate film in the field of food packaging.

KEY WORDS: sodium alginate; mechanical performance; water vapor barrier performance; antibacterial activity;

antioxidant properties

jilll3

0 35

Bifl 5 30 PR 7 PR A 1 8 RD X AT 45 2 kSR T SR Y B
WFFEIROR | TR AT B A2 MR B I AR I A
AfblEEHE BT bR WU ah e bk, O AR
e A M B PR B T U . L, R 28 e
J5T AR 5T 55 R AR v 40— BRHE 4 1 T e Al B 2 3] 1T
TR SRR A RE A B R K 28 SRR, PR
LAk PR, KR AT DASE I AL R A AR SR I,
WA IR S REARRED . i, VSRR — Rl
SRR S RE, T8 5 A R AR IR G ANk 1 B A &F
e RFR G, LA F TS G MY 0 2 e R 0 BHLBR 14
Ao M PLALE AL L2, #E— iR X s Y R A
BB REARTERE, e R RV A

A BT E R b B BOY TE E TR B (sodium
alginate, SA)JE—FP WAL Z YR, HorF 454K
B-D T EEMERERR N a-L 7 P WEIE R 2L o 1-4 B B BT
W IR YI(E 1), WNEFBRZRIFRE, e
K Gy 5 Z2 R T IR A A2 A D) (R SRR A A A
PUBPERE 22 . Matkas . BHFRPEREARSE B, MR T A
AL P R U AR SO T T R R ) A 58
FE L WA R PERE IR AT T 2558, LA
Sl R AN AR B T A T U N R B S
’OSQ)C HO

B MEBERREN Y T4 BT

Fig.1 Molecular structural unit of sodium alginate
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X /N US55 R A T 5 2o S i 4 R A I,
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JE N R IBGE B — BRI T 20, AR . W
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ok 5:5 B, 524 WP AR R ik 38.34 Mpa. —HERAE
R — P R 2, LS BRI ZE A TR T i S
VE A A MU RE AT F7 o (ELAN SR =l s ik
K, WSS B N T R AERE, T /52 A
WA P HESIIR Y, B2 A B b i i . B s,



74 B dn 2 4 R R I A 4R

FH15E

S 2SR BB S0 o R PN R R YIRS TR
51 FH 35 S (sesbaniagum, SG)JIN AL & B H, 3 BE A6 hr e
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WINZHZEY T . O B R AR DU SR Tt
T BE R A IS A T M R, BRI,
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BTz N T AL AT . o R i R AN S I &
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VRS, BRI 2tk . e e S PO I S R
IR R, RIS IR . RIS . FORIER .
SCHROGA TR B FL ) 5:0.1:2:2 B, &2 & AR K2R
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I T YRI5 FORYE MY B U B T, 5 B nf R
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JBE R D-2- ZUBETE R BT Y F AL R B o R e 2 —Fl
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A LB 3.2:1.5 BRI AR IA F) 29.12%.
22 EAREYRATREEEIRMERT R AKE
VR P TR 0 P Ay 70 L A 5 2 10 T 2 ik 22 [ 3 2o
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2, AR RS S5 RRAZ A A AR, B
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2.3 HtEYFRA T as sERMRE SRR
R TR EEER B I A2 | B R AE ) STOR
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BFIR T ¥ B/ R G4y B AR /M IR TR — e 2 &1, B AR
WVP f2/)ME (2.95+0.49) g-mm/(m*-h-kPa), 755 & il 42 7
H, RSB E N 5B E @ AR A R
AR AT BB 2% 0 T 28 gl i), TR S AR 34 50 3 A AE S
A0 52 A B BUE 254, = 456 1A 3R
FE A BB KPERE . WANG 20815 B 1 e R A 5 7L
B A AR S N E A BEA RS Es,
s> T K ZE S i 36 3 52 % 00 R B 1 i R
BRI LE B 121 (mem)it, KZESGED SRR R ME N
2.80 g'm '-d-MPa ' A —FHERYERA B T 20, RN
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BUMBCR, ARG TR K ZE S BHRRERE

T R R AN 5 AR R S T S R B T IR
IKZERGERNR, X R EAG5 FH CUR MRS AT RE
EAT T A REMIEE R, AR 5 sEmR el
P14 P JEL R IR 1ok SRR A 25, T R 1 I 24 24
¥ o BXRERE 1 I 4 G R AR & T A G R LA 7,
[vi] Bsf . 8 5 R AR T K 8RB 8
3.2 EERW-ZEGIEAKRNHHESR

PEAESR, GUOR B AR (1 & R 38 w5 B2 A I 7K 25 B
B P RE SR 1B A SR, MK I A R 85 78 16 52 TR M
FREHROE U IR 454, BEAUKZE R EL %, Hrh &g
VTR 1 2 22 A 2 S ) FH AN [ 508 ol e T 8 22 201 B T F 1Y
WRB 2R E A, &EYRZEZ R uEe ) . A
RIS T EIPAE = B SR (S S O G =
BHAR GYORRLF B MR ARG A, w2 H 8
JBEEZEAHEAE, Sk A IR K 28 SR PERE .

BN 45 W0 58 BB/ T 2 - PR RS (chitosan/
sulfobutylether-S-cyclodextrin, CS/SBE--CD) 44K ki in A
SRR AN R IS A I WVP Bl CS/SBE-B-CD 4K ki1
NS I, YEINBTEREER 1.00 mg/mL
AR T, A5 WVP H 0.36 g'mm/(m* h-kPa) F &%
0.21 g-mm/(m*-h-kPa)(F% 1), ZNAKAE T~ 75 515 2 R A IR
[ETB, TE B M 28R 25 il A2, ATTRH LR T /K28
(BB S B FRIKIER B R SO 5 9k 41
AR BEURL I B 58 SR /1 B R A3 1o 22 2 4 e U A 7 1
HXUZ R AR A AR A H a2 iE M, A8 =4y
FHEN T Y PR R, AR B R AR, ARG
FAGIL AR N, MTiEsE T KZE SRR ERE, &AM
HIZKFESBIE N 1.17x10°~1.22x10"° g-mm/(cm’-h-Pa).,

YKL N3t 22 00 B0 A B TR T R 4R | IS
B, WA BRI, BRILZAh, i ARk
TSR A, FEE A B A T AR . R,
AN KL AT ISR T G B PR, ROl R n 25
Ske— FR AN GURTFE I, 5 BEAR I S b 1oy FH 7 2R R AR R 25 2k
138 24 P T L A

3.3 Hihk

Br 1 E A A BAL, BACE AR ) DR A,
AT PR AR 2 B T A A I A BH
PRTERE. AR R BB U T R D e e B Y
MR RRAPULEY), MERTK, HADLR . bin . iR
PRI BTG A p SR IUIRERS 5 R AT AL
TUEME A, AR ER. IS R
B SRR A A e R T R, SN 2% 4B
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1 CS/SBE-f-CD #ANKN FREIKE X IE 4 GERZ M
Table 1 Effects of CS/SBE-£-CD nanoparticles on film properties

CS/SBE-B-CD 44 KA F i i ¥ & /(mg/mL) JIEEJEE B /um $i7 fh5H: & /MPa Wi FEMHZR/%  WVP/[g-mm/(m?-h-kPa)]
0 76.23+0.20° 18.18+0.15° 38.91+0.95 0.360.03°
0.25 70.56+1.19° 22.25+0.98¢ 36.36+0.85" 0.33+0.02°
0.50 63.46+0.39° 23.34+0.32° 30.04+0.64° 0.30+0.01¢
0.75 59.23+1.03¢ 26.23+0.41° 27.11+0.78¢ 0.24+0.01¢
1.00 66.08+6.57¢ 29.15+0.31° 26.42+0.33° 0.21£0.01¢

T SRR TR AR B2 R, P<0.05, TR,
i, 7KZES %5 %(0.10140.004) grmm/(m*-kPa-h)(5E 2); 4
BEMIMANUSGE T E & B EERR, ©RTTES
JIE— 5 (B R A A R B, K E N AR R e R %
A TERENS I/ NG R BFEFIIR 2%, PRFFHT BRSPSl
BE, A AL B T 5 2 4 B AR .

®2 XEEBEYNESHEBEARSIETROZM

Table 2 Effects of alcohol extract of Rabdosia rabdosa on water
vapor permeability of film

AVHERR  GABEE  EAHEBER KRB
YT/ % /mm /% /[g-mm/(m*kPa-h)]
0.125 0.024+0.003*  86.40+1.82° 0.216+0.005
0.25 0.027+0.002*  82.00+1.58" 0.1810.008%
0.5 0.031£0.002®  76.20+1.92" 0.135+0.008°
1 0.034£0.003"  64.20+2.28° 0.117+0.004°
2 0.035£0.002°  44.00+2.23¢ 0.101:£0.004°

WIS AT 20 KRBT S AT U A
T BE R B S 5 R K K Z8 R PR Pk A, 2RO A
St ZHEAE) 5T T RE 9 U8 5 5 I A SOV 5 ) 73
(] PR AL T, 0 38 e g TR M R Py K 78 R i R Y
Ko B THIINA T LATE S 5 B 34 2 20 A 8 1B
2 R, D IR A LA ZS B SEZK I A
1, A K AR I I A AR A B T A AL A, B
8 ) e (AR PR A BELRR 1 BE, AT AR K 28 Ui i i %6,
Ao At 2 AR A 7 FH 5T SBR LA B A 1 DR R 977 5 25k
R, FIE R R ROR T AR B TR B . Rk
WESE AT AR SRR 2R As s ML 2575 %, B
ISFN AL AL R RE

4 BERWMEAEEREERG A

TR 0 5 S 1 B8 W S T 2 i R R Y K 2
—o A THIUX LR, BERENIITR T A RIS T B,
Ferp B AT RA PURE R A G o 2 i A £
W37 R0 2 DR b L 43 5 5 1 3 05 A PRI AR . ()
LA EARREST | R R e 2 S T R
{1 395 P AT 6 B RO AL RS AT A, T ELR T8
ARG, BN T BRI A .

4.1 FEHEYR
UER7L CRTPRY NGRS £ 710 P AN ) AN s e 1B SRR

WS ERYR, oFa/h. RN . METK, 24
K i ELAG PO AN B, A B S A A e T DL
FUGAEELE T, DTGB 5 BB . E AR A
G N EE R y SIIA S = [ SR N/ W R R R e o
BB R T e . XU P S T E B
Tk 11 BN KRB B 2 A i, P R, |
AR TR Nty 0.1% 8} 52 45 HEBEXT 4 3 (0 A A BR TR L K
W FF B A SR A TR M, 2B TR I B AR T AT 5
SR PR T R SRR . ZHANG 28530052 - sk )
VAN ;< s R o s | I 2 e ot R e o IR e
RN A B . U 8% /\ A i A iR, 424 B KA AT
B0 T PE BT AR 34 3 (42.0040.16) mm. ZHANG 2504022
R TS 0 B R BRI R, s T AR RS Th A SR i
JEZE T PR R G

K& 2 ey, mmds. w2k, mks%, X
SEAb A Wt A R AT SRR AR, KRG Tl A S A
Ji RE R AR S L MR 4 e (R A ER TR . KT R S
AP IEIROR; 1E S A AR, KRR E SRS
AT DA T 60 25 N B A R ik, 35 B S FE A Al At
FEAR I R R, HE— ST AR
SR UL, ORI S B R AS (L RE 4R T i B ASCR,
W AE B KR 2R, S PR T, o A7
B VGU
4.2 %HE. ZEBEYR

ZHERMZ WY, TR, G2 SRR 2w %
RIS TS PR AR . R RIS
ASL Al A5 55 ) 40 T P 285 B AR 2 RS O TS G, 3 R B O 44
20 B AR LS, DTSR BN B RCR . Se R SR 2 1
SA, JUILAEAN T BRI T8 A 1 7 TR BT I RUR

7C RMERE A 200800 K B 1 200 T 76 B 0 A ) IS ik,
AR B (1 BH o - T S e R S B A RE, IR A i
BE (0 S84k, 55 40 M AR B PR AR e SR A A s, 43
TEH I A G Bl o A0 Ik O T s o A ST R P RE T,
MR BN A BOR DY, 425 AR . SER DL RGE P
oA E B HA P R Z B2

2SR ARG TR R AN | R ILAT R | R
BTN 1.5% . 0.5%. 1.5%H}, 24 KIpFTE
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R4 A BR T HAT B B A RIVE L, P RIAE] 80%.
89%, BN AL T4l e R AN . D ST S £ T I R
BHSETRBESE R Z AR A, MBPINA 1% R 2
Joi, S A IR A P AT TR 4 0 ) 7 Bk T ) 10 1 6 1k )
(93.20£0.60)% . (92.72+1.66)%. LAGO %15V Bk 5'c B bl
SR LW A nT ] 2 R B AN AR, SR
BEE AT A 400 S8R T 2 R B PE T

L5 b TIR, 22 WE RN 2 M 2R W) I I R A A L
JE A MBEVER, SRR E A 5 e BN i 3L 5
PR E AT 4y BOM 52, (BT B A5 LA RO & 454
FH, 1538 50 40 T 1) 40 76 P9 DR 4H B 114 240 i e 40 i
TP 1 09 1E A KA, T8 230 B A R
43 ZHRREEMER

B T AL TN, e- M2 R X 28 2 IR I L3 1)
TCHLAE G 2y oK S A A A 7 £ A 2 U SR 1 T AR
. BT i AP A R IR R R A,
HAMGR 3% avkibm . KEEL . AERE S
oA, e- Rt . SRR 29y . r
FHRFRIER OB R SO HAT T [ I 2 R0, % v
BRI eI RRAE W HLE N, Hla T HAMEERE
W SRR BN A A I . MR - R E BRI 1%
FEE 8% lst, Xof Kl T 1 1 4 % €00 4 6 TR B 114 10 1 PR LA
43 9.25 mm ., 9.90 mm ¥ K F| 20.76 mm, 18.28 mm, ]
PHACR B AR R, N o R 2R S TR N BT T B2 A e
13 5 IR A5 PR A 45U 1) 1 PRI T 2 0 (.

LI A5 i 58 4 v i A B2 R 45 B A, b
KIGFF A LR IR . BRILZ AN, B8N T 4R A
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