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Structure Properties of Nanocellulose and Its Applications in
Food Field
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Abstract: As a green and renewable nanomaterial, nanocellulose has garnered widespread attention in fields such as
chemical industry, pharmaceuticals, and bioreagents. Its outstanding material properties, including excellent tensile strength,
barrier properties, emulsifying and gelling characteristics, guarantee broad application prospects in food processing and
packaging fields. However, nanocellulose still faces challenges in practical applications, such as the impact of raw material
sources and preparation processes on its properties. Therefore, it is of great significance to systematically review the
characteristics and applications of nanocellulose. This review summarizes the structural features, preparation methods, and
application potential of nanocellulose in food processing and packaging. Research indicates that nanocellulose possesses
advantages such as degradability, high biocompatibility, and sustainability. It can be used as a food additive and food
packaging material, significantly improving the texture characteristics and storage stability of food. The large-scale
application of nanocellulose is expected to become an important driving force for promoting the greening and sustainable
development of modern food industry.

Keywords: Nanocellulose structure and properties; nanocellulose preparation; food packaging materials; food industry
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Fig. 1 Structural assembly process of nanocellulose
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Fig. 2 The crystalline structure of | o (a) and I B (b) nanocellulose
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Table 1 Size of nanocellulose from different sources
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/N 150~250 6~8 TEM [15, 16]
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Fig.3 (a) Mechanical properties of nanocellulose-
reinforced materials; (b) Gas barrier properties of
nanocellulose-reinforced materials

BUE B 2%, TR 35 SR TR AR ik
BB ERREE . EAAR MK R
BEL R 1 A2 PR LA RE A 2 AR, AR 4E R
D05 A BEL RS P Aok EL SN B i R 2 A e ) AR
Wetf. (EGLFUERPIRE CRIRRAT ARAT 55D 38 H A
HAREYINE . ORI, 2P 3R I RS Il 40K
FUEE RG] WGBS, RS 2 25 PO
BEHIBUNAE R o BRI, DK £F 2 32 D9 5t o i &%
RIS H R DL R BB I, X — 4 dh
J& T AR R A B AR T RO R
BEAL , K2 Y 3 AR LA PERE 5 T R I A
TEEALER N T YER > 7B T0H
I B C2.C3 5 Co iy A F2dk , IXfi 45
FHER A RUFHISRKE. MT9ReF4Ez T
&5 i P i, AR ARG R U B35 A ) R



5 1]

JEI ST - GO ET248 3R 1A S5 A4 P RE % LA il A0S ) 7 - 765 -

FETE IR o TP I 1 1 22 S YR T A [R] T
B RER RSO, BN, T BPIREF4E 2 1) dh
I (1-100 T B/C100) T a~ (1100 T B/C010) o 5
(010> 1 B/C110) T a3 #R A F2 5, R B % R
U 14 3% K 1 5 T 1T (2000 T /(2200 T o U] 5 52
A6 4 AL IR A 1) C-H B[], SR e kR i 7K
PER S g K 2 2 R 1) IR S 1 L 8 AR R
Pickering FLyE A7 TH I HH SRR

2 RAUZRIFIEFE

2.1 BRIKRREHIRAAKRAH R
YK £ 4 R I I 5T e L AT ] & 20 4D
50 FEAR, I Ranby #1818 i B R /K i 41 4
AR IR A 4R R AR BT . B
J& » Nickerson &5 N\ J 30, 18 i 8 M ¥ i v b 3
PR I SRR AR RE i TR, I o ad 3% i
BT EE B LS AR A Y R IR . T
Tt bt — DR, XA g R B A 556G
A RMFEL MW BEWS, BAKBA)
IRIE AR AL R H 775 TR R
5 £ 24 3% A B 5 A B T IR R R, R T
2F YRR A i DA BT 6 8 T X SR B 5
IERPUE , AT LA H W 2 A2 K @ 3 ) % B 22
i, PRI PR AP 4E R W O E TR 4, R B 4f d
o N3 B S PR 4R . TERRKIR ]
BT B, 2R 4E 2 0 3R B R o G RIS, R
KA TB] S, 5 6 JEE 1) PR A1 2R B T T 2% 5 I
AT e, X MR E KA (evel-off
polymerization, LODP) #% 1\ 9 5 £F 4 2 99 K i
P RST AR IR UIAH G ian, KA 4R 4E R 1)
LODP {i i ' 9 140-200, £ 27 4 24 250, T 2 bk
AYERT IR 30007, A R A AR RS
YA GE , UG £ K A 4 30 S
KRS 257
T & SR A4 Z R R 2L, H
RS B AR B R AT SR R, R IR AR TR
DA AT WL U FR R L BR N B i) 2% 0 oK 21 4
RIVBIFOARR > ABATS A s o 8 B R /K A
1] 815 2 (R A9 K 21 2 R A K R R H R4
()5 BT, 1K F TR R /K I R 2 S5 4F 4 3R
T ) FR IR R A R AL s I, A sy A7 LT R B R
Ik Eh TR0k ] B FHE VR BRI ) 4%

A KA 43 B s B e fsoe k. M
2N, SRR K R ) 5 () 90 2K 2T 4 3R 2 T AN A F
fif » DRI 0 B PE A 22 , AE /K IR TR PP 8 5 R A R
0T 5 B2 7K A4S 31 1) A K 21 4 22 3047 B R A B
AN 52 L RST, {E AT DA 1 41 4 R T
i 35 [ ) B R, DT 2 B0t 2 T R 97 8 1 1K) O
P, BRI 15 98 K £ 4 2 10 R e AR AR
TR KR FTS . HeAb, B E TR e b R
R Z 5, ShK AR B R4 R B A
T ARRRAE , T B ER K R A B I 9K AF 4 R 1)
B A XS FRE , HAS B [A] 22 4028

2.2 ERIKERESIERATH R

RAERIK R H %% B A — RE . md
RS PR R G A R H R TR 2
FEAE R R R K 25 503 A 15 e . /K AR
TR T BRIV R BRI T A X B
PRI ER , B0 & — P ISR R PRI G K £
PR AETRAR . FHKIARL 4R £ B 5 4M)
ST AE R YU R PR B AR TR SRR
BEBGEY, 540, Costa 25 K I £F 4 & g A1 B- 7
RVERG AN AT, LI A5 A5 0E 9K £ 4
R BIFHEY . Tibolla 55 DL A& 8 7 N R K, 4
KOH &AL # ) , PR F R SR i B AR 4T 4 2%
H115 B m KR L gk e 4E =Y,

T I R K R AR B I oK £F 4 20 E R
AR AL, PR B 05 1 R S R
PR B B 38 TR 3 A8 75 SR R4 5 5D
ST, V5 1) 1) 8 R A A v, LR Il ) s FH ) 2
5 b FR % 4 1 L SR B DR A, 75 U5 5 5 B
9K e 4 52 RS A 55 R BB )
P& RS, W T 8 R ] S B, LS
il (1) 25 5 R o 9 2, Yassin 25 3 I B 2
FRMILME EERREAY L, RERE T4
YR W AGRoE MER RIS R . SEERER A, X
Ak iy B A8 7S RS AT B8 OR B WD 46 0 P 1)
85%,  ER AR 4% 9K 4T 4 K W N AR, 2
ity A I SR I N K AR 4 30 RT3 S0 R L2, o o v
DARS e F i), DR Ot 224 i /KA 1) 25 K £ 4 22 AT
ARSI B R AL A =
2.3 HUHCEHI AR TH R

MU & PR dE R LB 2 BFE
FE RIS S AT B S v R A &, IX



- 766 AR A R 224 (H SRR A R

56 %

AR EE 77 A ASAE R AEAZ O ML) 35 2 i
o A4 2 it N s 5 P B R 1 585 U0 ) IR A
Y FEE 2 A (P AH ELAE DT SEIILET- 4 2R Rl 1
B R4 o 7 el o v A R LR ¥ 5
R AEZR 53 BRI S AR, R A P A e
A s KR IR AR R R . X — IR R
&, (HR 25 5 51 R 2RI T, B DL S i
SRR A P o R 2 SN i R e 4 4k R
AR 5 A I PR I 4 B I i TR) 2K s
TRAARTRAT M e 10 2R 0 7 A 2 R [ B Je et
BIU) IR AT e R A5 M . e R BE F T Tl
AR YR (EN: b = o =TSN e D1y R AR ]
PG RO E R, W% 5y KA FERNBIR . K 4uA
VA FH B R B AL 50 B LS5 1 4%, T B
B BE A TR A 4 25 34T B R AN BT ), SEELR
WEH R %I TA R, &5 KA
PR ARE R EA T S EEA LR R —
AR . R A S I 1) SR B 5 vy 25 i A
AL, 38 8 2T 4 2 B ROE i LB R
FIBRRE , 51 K bl AL AT BT Y, AT S
DT AR 24,

B — g MU I ) 2% 90 K 41 4 3508 A7 A
REFEmT RT3 — B 22 ESRAN N, 45 & FE IR 45
] @ BRI REFETF IR TR LR 4E R 1 i o, AL
BB R R S AL A A N . B,
Janardhnan 5 38 it 1§ 7K i 25 G K 40 F 5 1 A 3
AR, 45 =0 i AR A 4E R, Yang 564
HRAT T A Yk R AT R OK R 5 HEAT R 3 Ak
FH AN [ (/)35 J52 s 0] DAKE HE R 428 i 1940 K 2 44
ZHIRSFEY, Jonoobi &5 M il 2 45K R 1V JRR
o, RAIE R SR E S SR A &
(177 AT AR B, LA B 5 4 2% Ak B A &5
By AU 2 FEAR T WL W REFE , 18 ATt
THORA R RN RS R, X — &G 7
2 2 H Tl S £ AR oK £ 4 25 1w 7

3 MARAHFRERRAEPRINA

3.1 PRA%RERBERUTFHEA

£ AR AE i T B RN, B
6 b B BPDRL R 245 Fa € BN AL 2 4
Jit » BE W% 3 G 5 £ i A1 B B e A AN RN 5 [+
I AR R A R B A AE U IE AN A A7 1

T o G b S S FHBR A E D 5 9% IR FF
it RS IR B8 5 1 B Al 5 ) B S B AR BE 5 5
M), FHAE () G 2 b B 7 L 2% AT [m] USRI FH AT AR
VIR AR (A RE I, DR IR B i et 27,

DLZT- 2 3 R 35 5 (1) ARt — A 7 S A& AT

AR, fE i T Bl Bl C 2 N T
i, BEE AL TR R, dRIKiZ s
HLIE R 2% BT B, SR, 303 4F 5K BT T R
(103 FE Y A « BRI v 55 PR IR e ) 1) R H 2 R
S T R e B AT A T R A O R 2 S R
vt B2 5 SRR B 60 R M R) 2 9 R T AR R
LS ] R PR A Y R AN LR AR T 4R AT
FAE AT AR AR (R AL 3 A L v R R L P
R 1 5 v e R SR, 7R T AR B ) B L
PREDT T R B BRI 7).
3.1 SR A L & 3R o 8, AR A UAR L A 69
#A ARSI RE T BT AN B
B, 25 5 e A AR AT, DR A A e R
2 BB MU I B LAER & S S 4 1R .
YUK A YRS m g i B, I A S IR Lk
P 8 , Henriksson %5 15 I LA 9H K 25 4 25 0 J k),
B3 T HERS 1R gR T4 R 40, M
FCAR & 51 I8 14.7 GPa, ${H 58 % N 214 MPa, Wi
ZARE RIS 15 MI/m3 B, 3% — R B A g oK 21 4
FWZ N T &R R R Rk
S8 5 ) 2 PR AL 4 B

Ahmed %538 I3 B2 7K i 15 IR R B LAl
KA YEZ, FN A R oI 0 2052 B R4 4
FREF . BRI, N S wt% 9 K 45 4 &
Jei » B T B A o B 5 Bt AR A R v T
23% F127% , %2 G AR b RLRE 8 i 3 &
KRB AR B0 Azelia 258 40 K 21 4k 25 hn
NBEFR AT 4 RV, B B sl s M2 &
I, LAy A 55 P 5 L P AR B A T A PR 2T 4 3R
JEAY 4R T 38% 5 65% . 1 lyas &5 LLAE A
R P00 T 3 A e £ 4 R SRR, SR F 1 R 2
AR BRI AUOR SRR, oK H R T B fr AR
TR HURPERE . SLI0R I . BEE YR LT 4
FININEM 0.1 wt%IE M E] 1.0 wt%, 5 & I+
vy 55 5 R R R B IR B A . B4, Chou %6
PART AR R fR SR OGN B, 5OR A = B
A% EMERE., ZEAENR MR SR
fHI58 73 il 559 2.5 GPa 15 80 MPa, I 24 3 48 ]



5 1]

JEI ST - GO ET248 3R 1A S5 A4 P RE % LA il A0S ) 7 - 767 -

R2LPRAUFRERTBERMBPHINA

Table 2 Application of nanocellulose in food packaging materials
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