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Progress in Edible Films Prepared with Polysaccharides
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College of Chemistry and Chemical Engineering, Xinjiang University, Uriimgi ~ 830046, China)

Abstract: Edible films represent an important research direction in food packaging. In particular, those prepared with
polysaccharides are highly favored because of their good uniformity and transparency. Today, research efforts are focused
on endowing edible films with a wider range of biological activities such as antioxidant and antimicrobial in addition to
improving their applicability, thus presenting promising application prospects. The main components, properties, film-
forming mechanisms and biological activities of edible films prepared with polysaccharides are reviewed in this paper.
Furthermore, future application prospects are also discussed.
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Fig.1  Classification and characteristics of edible films
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Table1 Substrates, plasticizers and additives for edible films prepared
with polysaccharides
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Table2 Mechanical, optical and barrier properties of functional edible films prepared with polysaccharides
i bl JRREMP  WEEKERS B B Sk
Eh RIS (0.10%~0.50%, REM, TH) 3.64~4.67 72.82~83.60 % WVP: 24.03~37.04 g+ mm/ (m’+ d + kPa) [25)
ToRVER-TARA-REARH BT (025gL) 1.19~242 42.10~78.84 £ WVP: 1.35~1.54 g/ (mm * s+ kPa) [56]
JoRiER-aEn SR (4%~8%) 3.92~6.719 83.5~108.8 - WVP: 0.18~0.21 g * mm/ (ni*« b kPa) 23]
e - ‘ - - _ WVP: 69~11.6g* mm/ (m’* b+ kPa)
Ve ARERRD (0.15%) 73~130 29~90 OTR: 4.1~140mL + (b  kPa) 27)
RGER-AAR % 0.93~1.29 46.21~49.73 - WVP: 1.34~125g + mny/ (n’  h+ kPa) [57]
5300 o s . - - _ WVP: 42~59 g+ mm/ (' * h+ kPa)
REGH-HIR WL T &1 2R (05%) 2~25 §~17 OTR: 036X 107" ~0.52X 10" om (m s » Pa) [58]
REVER- RIE-CMCHY % 4mn 38.0 I - (59]
CMC TEIERI (0.10%~0.50%) 835~1720 17.55~28.28 % WVP: 282~50.7 g * mm/ (ni*+ d  kPa) 2]
CMC Tl (B2 421%~3%) 1696~58.84  20.77~30.40 — WVP: 2.98X107°~5.79X10™"g/ (m s+ Pa) 60]
R FEHH (0~12gL) 1849~4435  33.97~41.05 1 WVP: 0.41~0.76.g + mny/ (n’ * h + kPa) 3]
RRE-TAEA B R TR (554gL) 0.726~2589  3.185~22.710 - WVP: 0.022~0.085 g + mm/ (cnr* » d) 137
. o —— WVP: 6.49~8.33 mol/ (cm * min * kPa)
A Felky K~ ~ ~ —
FRME AEERN (EB240~12%) 3105~51.20 1.8~438 TR, 124462 mm (art+ d) [61]
. , N - _ WVP: 23.38X107"~24.00x10™" ¢/ (m s+ Pa)
TR fisE 02g0) 548~667  35.16~39.54 OTR: 620X 107°~747X10™" g+ m/ (m’+ s+ Pa) (621
RM ffE (1~4gL) 2.04~2.92 40.09~4242 % - (40]
TR HHRBR (15~75gL) 6.88~13.58 35.11~53.48 — - 63]
RR-A WHR (10%) 484~2054  17.13~246.10 - WVP: 0.61~326g+ mm/ (ni*« h + kPa) [50]
TR e R AR K I X 0.96 16.62 - WVP: 631X10™" ¢/ (m+h«Pa) 64]
ER-RE A % 0.55~3.53 18.20~65.78 # WVP: 0.691~0937 g+ mm/ (m’+ b+ kPa) [65]
GHHTR FER (R 50%~6%) — - - WVP: 37X107"~43X107" g+ mm/ (m’+ s+ Pa) [66]
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Table3 Antioxidant activities of functional edible films prepared with
polysaccharides
. DPPHE I ABTS™»  Fe™  FP&

i i WeiEh ieh oERh 0
S HER  FT 0w oo - =g
CMC il (ARAE%~3%) 4+ - - - [60]

. BRI N
TR (15~75glL) + + ++ 63]
S T 1 U TV VVVE S S E P L G e T
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Fig.3  Film-forming mechanisms of edible films TR BHFERN (10~20gL) 4 — T+ — 1691

prepared with polysaccharides
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Table4 Antibacterial activities of functional edible films prepared with polysaccharides
M A SRR M B 5 A B /) Sk
KEER-Hk  WHTEEZR (05%) RIBEIE (36~5Tmm) | SERRITHE (30~52mm) 58]
A0 SREFEE (000~57.66mm) | EERFRTFE 0.00~5533mm) « KIFFH (0.00~5633 mm) |
Me il R R1%~3%) BRI (000~1633mm) | FFEDTTRE (000~30.66 mm) [60]
RRME-EAER  WHERALETR 554gL) KIAHFE (10%~40%) « &EFERE (25%~50%) 1371
=R AERREN (KR KIGHFE (0~17mm) | FEEEEFE 0~19mm) | FEEERE (0~16mm) | i1
LI 0.0%~1.2%) SEEHEHE (0~16mm)
FRAE HAREERH (10~20gL) AR 0.00~27.36mm) | PFEKE (0.00~3236 mm) | E=HE (0.00~35.08 mm) 69]
TR FEFE (0~12gL) SEOHERE (000~34.66mm) | ZHHE (0.00~3233mm) . KFHFE (0.00~32.00mm) o HRIDITKE 0.00~33.33 mm) 33
FRR-BEOR WhERISHE MR (11.30~1830mm) o KIFFE (11.00~1400 mm) | FERFE (12.00~19.00 mm) | & EFHHHKE (11.00~1530 mm) -
Hy (07, 10gL) 1 (8.66~20.00 mm) r
i BE (0200) RIGFE (253~293 mm)  EHEE (223~250mm) | FFEFHE (226~270mm)  FERERKE (243~27.6mm) i)
AR o FRARHE (210~243mm) | BEEGRE Q40~243mm) | HEFHE (24.0~260 mm)
- e - MEDERHE (000~17.07mm) | BAKTHMEA 0.00~18.59mm) o RESHEAHH (0.00~2294mm) | ZF=RIFH (000~21.03mm) |
AR SRR (000001 mLip SRR (12.86~22.03mm) | FEFFEEEFE (0.00~1867mm) o FUATCH (1432~21.89 mm) (8]
TR WHE (K72 %50~2%) KIGHH (6~12mm) . £FEEEHHKE (6~14mm) « PITKE (6~15mm) [
wt g R SEEARHRE 0.00~2489mm) | FMEERFE 0.00~19.65mm) . HADITRE 0.00~1583mm)  KFHE (0mm) ]
HE=ZE (0~200 g/L) HEE (000~13.79mm) . ZHEH (0.00~13.83 mm)
FlA WEERS (10%) KIHE (0.00~104.72mm’) o BARIITRE (0.00~256.06mm’) | A4FE (0.00~37522mm’) |, g #EEERE (0.00~710.65 mn’) [50]
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Table 5 Applications of edible film prepared with polysaccharides
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