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Research Progress of Nanocellulose-enhanced Starch Food Packaging Materials

FAN Xu-hua, HE Meng, CHEN Guang-xin, ZHENG Xiu-jun, ZHAO Dong-mei

(School of Food Engineering, East University of Heilongjiang, Harbin 150066, China)

ABSTRACT: The work aims to explore the effect of nanocellulose on the starch films to solve the shortcomings of pure
starch, such as low mechanical properties and high brittleness and provide a new idea for the field of food packaging ma-
terials and the direction of replacing traditional petroleum-based polymer materials. By following up the relevant research
and application progress of nanocellulose-enhanced starch in China and abroad, the properties of three types of nanocel-
lulose were summarized, the future challenges and opportunities of starch food packaging materials were introduced, and
the effects of nanocellulose on starch film properties were analyzed. The mechanical properties, barrier properties and
thermal properties of starch composites are improved after reinforcement by cellulose nanofibers (CNF), cellulose nano-
crystals (CNC) and microcrystalline cellulose (MCC), and the nanocellulose-enhanced starch food packaging materials
will be expanded in the future food packaging field.
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Tab.1 Improvement of mechanical properties of cellulose nanofiber/starch composite films
ISR i KB A R 5 /M Pa A TR A SR B /M Pa F Tk
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Tab.2 Improvement of mechanical properties of cellulose nanocrystalline/starch composite films

Y RBEAE: AL WL 58 B2 /M Pa A R SR i /M Pa Tk
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Tab.3 Improvement of mechanical properties of microcrystalline cellulose/starch composite films

EFERE ) KA A5 s AR iR JE /M Pa A T RE {5 /M Pa i
IR 2% M-MCC X i
M-MCC/starch!*’! 1~2 8~10 PRIy 2901 MAMCC X
JIES B3 7K P ) 3 5o IR B A
_ T I 3 LR R g
TPS/E-MCC!*! 428 591 TPS/E MCEE@E%?% J“,iﬂ 5t
K 7S P b 1 g
MCC/TPSH! 1.67 2.35
TMS/MCCH9 7.77 13.18
A //!.1 E[ é g 2 = E/ ) ‘Tj‘ 0
MCC/TPS! ") 7.63 12.47 é@fjfiﬁiﬁﬁﬁk6ﬁ
M, &2 A MR P A i 3 I 3 AR
Alg/StmMcc! 17.9 19.8 AR E PR
MCC/starch!) 6~7 16.7

3.1 MCC xtiMEEEMBNF RN R

T MCC HA AR A B R K ) b & 1
SRR PE IR, 38 FH T LK) o Chen 25 kM MCC
FGHK LR 2 2248 Ry a5 ) il 55 T Gt 52 5 TE R TS
PR AT 4E R ( M-MCC ) FI9 K 47 4k % ( M—NCC )
AT DR R R A R ) 7 2E PR R A K PR BE , 186 950 [
fIE TsRZUA T8 1, F30 MCC A9 36 M3 141 1T fig
2 Wk VE M o3 FHE M B . B 4R 0.5% 19 M-MCC
Fl 1.5%1 M-NCC XJ Ji2- P ae iR fE ik, A
S VE Ry B P s A BE A R i T 484.5% 11 327.7% .
Du 255 1 fh 2y A B AT S50 T A% R 7 i e A 7
MCC, FFHI R G HXT MCC #E470cE . T Hsb s
MCC 2 [fi () — L F2 3P U, 2> T MCC 11 [
R, e MM gER (E-MCC) TEJE R BEEE
Jo R ELAT B O A3 R AR M, A T R B v i A B
HOBCN 5% E-MCC I, {1580 32 R0 sk A i
K F B . Chen WM BAF4ER (MCC) BARE
M P MCC/AAIBESER (TPS) Wi, &
J5 R IR B 4 MCC/TPS & A i, wrHk T3
fEJE R IMA MCC H 808N BE 6%, MCC
REARIF M B E A . FTIR fhZ6£0], MCC 5
TERTA AR T L TR 2 A4, Ik MCC/TPS B
A I 12 P RE A K MEREAS 2 T k3% . Salama S5
% Box-Behnken i1 TFLALIE TR Eh
AIAEVETERY D MCC ] & VR 2. AR5, mA
MCC J5 )RR (Alg) /Al B HETER ( Soluble
Starch ) /MCC ¥ Z Wi iom A it s, X2hT
Alg F1 St 255 MCC 3R} 1] (1) 5 1f AH BLAE FH B 3
TNFRL A fe 2E AR UM I 25 5 . IRl 7 MCC 72 AE
— R LA T A, MRS T 8 i S
Mo Merci ZEWIEAR M O SERE 1, KGRk
TR AR MCC il #¢ TARZEIER AL, MCC 785
TEM LA BEAE R TP R, BFEONEF g R R AR 2
TEPERIL, S MCC STk Z M Ar A EAE
MCC 38 J12 Mg e A R 50k 2%,

SR B MCC A JE M S b AT B0y i AR 25

P, 5 T R R R R AT YA P TR ey 245 1l 1 RO
J2 PUURL 22 [ 1) 5 1 A EL AR FH 8 3850 08 o 1) A 2
R, U2 s PEREAS B 2%, Emife T T &
AR SRR

3.2 MCC Xfig#&E XM HH KRR
REFIMF MR M R

Othman ZE"MRRMR BE A9 MCC 4AEEUR A
ARy R I IR B MCC/TPS & 4 K . MCC 1Ei&
e J3E 3 L P B AR b A3 HICAE IR S v, A I £
R 3% MCC 1] LA 8 R 1) 77 4 8 A=A BEL P
PEREA Bl f s, IF Has S s MCC i 85 A A g
WG F k3%, Adjouman ZEUIBFSY T ML LT 4 & XK
E R SRR E SRR, SR E MCC IfF
TE Al e 2 FEUSARSY T8 AR AT, X 5K
MEY HGH L L, [RIEE RY A MCC Z [a] /9 43 (1]
FHE A FH T BE S BUER MCC RS W/ T 454 T %
25 L RN 0% ~ 30%9 MCC i # %
MR RE ARG P RE B 58 . Area SEPOILIIE YA oK
TEM M SR, SR PG Bl il £ T — R L ey
SEa YRR R T T e R A R R BF9E K BN
Tt A, GRS, FREEE, MCC 7E
AW A BRI A B R AT, AR B SRR
o Abdullah ZPE DK TERY . H S MCC K aliR
AR IERL, NI MCC /4= YR A
FIPLARGREE . FEMS MCC k2 ML 1 g
MCC—VE ¥ ST ) A R, Horh B 53808 20%11)
MCC (IR e, A 16.7 MPa, KN 1.31%,
PR 1.5 GPa, MAh, BSIN MCC A 5RHTY
SRR A TR, RUIAREMET &,

Zi b, MCC H5uEMIERIN YR &M R EA R
- E PR RIS ARBH IR MRS, Bt R B9 MCC b2kt
EAMRH B KPERE, TR R R BE A MCC £ IE KK
F SN0 AL AR (0 B4R, AT 34 3] B M
BIWE . T, MCC JERIEE & MR R Ak
LR R K R
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