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ABSTRACT: Hemicelluloses, the second largest natural polysaccharide in nature, has wide raw material source,
good biocompatibility, biodegradability and renewability, which shows broad application potential in packaging area in
this paper. The paper aims to review the research on modification of hemicelluloses, preparation of hemicelluloses-based
materials and its applications to provide reference for the further development and application of hemicelluloses films.
The structural characteristics and extraction methods of hemicelluloses were described, and the research progress of he-
micelluloses-based packaging films was reviewed. Moreover, the effects of physical and chemical modifications on
the barrier properties and mechanical properties were compared and analyzed. After modifications, the mechanical
strength, flexibility, thermal stability and hydrophobicity of hemicelluloses are improved, which is in line with the new
trend of high value-added utilization of hemicelluloses.
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Fa3E B 11

SRUGIE, A LT YRR AR W B <77

1 FAEIPHEARENEEN

Tab.1 Types and corresponding structures of hemicelluloses
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Tab.2 Characteristics of different separation and extraction methods of hemicelluloses
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Tab.3 Mechanical properties of different composite films modified by blending
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Tab.4 Comparison of properties of different hemicelluloses films by physical modified
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Fig.2 Hemicelluloses carboxymethylation process
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Fig.3 Hemicelluloses quaternary ammonium process
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Tab.5 Comparison of properties of CMX films with two different degrees of substitution
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Fig.7 Mechanism of esterification modification of hemicelluloses
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Tab.6 Comparison of oxygen permeability of different films
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Ml OPT2 ¥4 RPIMsREE, 435120 10.59 MPa Fil
4.87 MPa, I K PER & 53 58 590.15 MPa Fl
323.64 MPa, [m]f 7 & Wr R R REAL, XA T
AH 5 ACNC [EMHEAEH W, o LUEH, ACNC
PSR = TR A IR, BRI T v A i e

Li ZE0ONK H e e 27 4 R S5 R & AR IR S Ik
TRBN U LR G 2, ARG A e 21 4 25 RS [m] B
FRBE PR AP 4 R i 5 K E B L HImiR &l
BEAME, FEREIE T AN AR BE T B J1 24 PERE
SRR UMHE N E AR A MM E AR
Wy i ke, W AR R 18.87% - THF T
27.35%, PSR 9.78 MPa #2715 T 14.89 MPa,
WL N 50%. 74k, REEBURE 3RS, Wik
RAWHEIN, M 20.45%HE 03 27.35%, BB
ST ER DT, R TR e e . (E1R
— AR, TEAIRHREE Ny 80%55 R, Rkt & A
PLARSREAUAT 5.76 MPa, 11 s B f o7 i 5 i v v 3k
12.22 MPa, FHHBLTTIEGI& LA RBEEA R
AR TR o
3.2.3 EHEARHH

LR YRR Iy TAET| KA BIAE T 5 3R B A
JO7, 75 EBE b 51K SR R R O o A7 4R R p Rt
BN H Y SRR g A R I
R LSRR I B g %) 33 e D 2 (4 2 I g o o £

R T IIEME, wE 2F 2 2% i it i LA R T
A MRMERIR T ER)

Farhat 2506 )3 (5 AR 4038 R B 47 48 2%, I
5 e O N FREER LR Bl 2 A 1 . 25 SR B, Bl L
FREEFIER A BE R BG I, 2R Wy %) i B i i P A
REAG, I 24 e, 75 31 i &2 A 58 v g 4 A
SRIEN 15.4 N/m®, SRR 358 N/m*, Wik
ROAIE 40%, X IH P TR A IR P

Bt 2 4h, Zhang % U7 R o)) bl 1L B R A R
FESX AR CM#FETEERABRIILRY
Xylan—-Graft-Poly(p-Dioxanone)(XGP), J{# XGP 5
PVA LIRS A R RCR R A B XGP/PVA, X &
AW XGP/PVA . KBWH/PVA #E4T S22 MERERF ST, 45
SRR, X AU OB A 3 ek A g
R PLfeR B (AT 1.5 MPa, 85N 1.6 ~
2.9 MPa ) FlptEias ($EARTH 241.5 MPa, 805
4 207.4 ~253.7 MPa), AIfgsEH FARRHEAR 5155
JI2EHERER PVA S, [EREENRENES
P A fe KW K Rl 133.5%, 200 R 4% AT
(10.5%) 1Y 13 £, XAl BESE RN R S R AW
IR Z RIAFFE N EIME R, DTt 75 A IR 2k .

LEG UL LS R aF i R Ak E s BT, 4 Rk
T H 2 27 4 R Ak 2% oot o R s | AL A R A 7
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B, WS,
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PR G R AR P, T
il # A AR R I, I B R T 22 PR RE FIRH F
PERE, B ZRHAECREERDRL . AR, MERRR . fEAL
FR R FH A S5 40T

CREEBEL DT T, T2 27 4 2 i il 45 79 BRb kL A
ARG HBRYERE , n] T B R 1 o P fe
PEEL, SR FE B S AU R ACR o TR PP
LU ONSERE, SGYORETAER | S L be Rk I
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Tab.7 Reagents used for chemical modification of hemicelluloses and types of introduced groups

g3l figER=will F I A A FIASEA Z: 3k
3G 2-FR N = I
on_ | - C—0—C. —OH, [9]
AN NH,'
SALTE CH,CICGH, — C—0-C, [39]
ik Ak i : —CH,—CgHs
— & 5 CH,Cl — c—0—C [40]
PR, AL 27 2 5 PN
S R4 CH,CICOONa A TS R 2.2 B B C—0—C. —COO0 [43]
CH,CI
HEEALE © — c—0—C [44]
O,
T Ovo ST R, W, TR REOREIAES  —CoO— (48]
0
S A1, g il i T )ko)\o SESTREFR A, TR AL, B T 2 B —C00— [49]
HOQ
» m SRR . A & AIEAUENSHS,  —Coo—. —OH. .
FHER o I o BJR LB c—0—C
o DMSO b a4E R, 5 e CHBRIE S ER
e Vmgd\)o PPN, A 15, 7-=F M EERY  —CO0—, —OH [56]
PRI S AR
(g 0 0 TARAEMY T RIFH%ZNEEE FRMAESP, Kn
k=¥ NEA [ /vr AZEHRCEA 18- AR W+ —k-7-/, —COO—. C—0—C [57]
0 JNERTF R A T TR
*8 WEHMEEARFFHEHEEERILE
Tab.8 Comparison of properties of different hemicelluloses films by chemical modified
SR PLAGREE, Wi, SRR R IKZER B AAREN A 2%
MPa % MPa (g'm-mm *-d " kPa') (cm®pum-m2-d "kPa') SCiHk
R AL A TN 41.5+7.0 1.9£0.5 3 173.4+516.6 3.31 — [43]
B HEALA RN 12.7+0.9 3.0£0.5 628.5+62.2 2.23+0.39 23.6%5.5 [43]
B2 A SR/ H 153~29.9 1.5~3.0 804.1~2402.7 1.26~1.73 0.5 [43]
B EAL AR TR BE 7.3+1.2 3.0+0.8 380.2+42.1 1.75+0.23 37.1%1.0 [43]
HEANBPEAHEER 6.96~1593 2.31~6.84 — — 1.9~1053 [44]
2R RN 4~17 2~10 160 ~ 1 080 17-40 5~36 [7]
YUK LT YA 27 4 /O
LTt FUHE 8 R/ — — — — 0.1 (48]
GGM BEHIFR R
Z@f;l?jé’;ﬁiﬁﬁiﬁt)%éw 10.59 1.42 590.15 — — [49]
LA A Y 2/ L Ak
@iﬁé ;;ﬁ;&imfﬁj i 4.87 1.35 323.64 — — [49]
AR/ REEEA M 9.15~10.41 18.16~19.58 — — — [50]
RIS S a3 VNS e o
e 9.68 ~15.43 19.67 ~28.19 — — — [50]
B4 K /e—C R — 40 — — — [56]
LI FEPEAR R HE/PVA 1.5+0.2 10.5+1.3 241.5423.9 — — [57]

B REA TR X — SR

1.2~29  42.7~133.5 207.4~253.7 — — 57
CE/PVA [57]
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FEXEACTT T, P 4 3 32 g 2 e B ) A9 AR
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T Y BRSPS EF A LUK B 1T AN S P
W, iR EEA — R A 4RI Y, W 2O
2k BRI CMX, IR I AL R At
ZEIRI, WINT CMX AAREKE RN CMX 4E5K
F TR R = T 14.8%, XIHKFE T CMX 7E4LK
SYE AR, EARK R RR T Y BE CMX
RIS BRI RS ; RN T CMX BI4UK R hir
FREEE R T 55%, XOEH T CMX R T 4UK 47 4
SRR RN, (A5 2T 4E 2 J) T K B 1
XXl =R N ERAEHERZ L,
Yotprayoonsak 2RI FIRUBERR 44 K 45 5 2 2T 4 2
BALEY), IREEARE R4 L, Hil&—FmSh
4o GERR, LA AR AN T 9K K b
AP, ELXH R ) e PR BBV i . &Y
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TEWG IR 5, BT REa4E R BAFE2iE R
5, UG IR B A LRGSR A,
U A B A B Y R RS T 4E . Zhang ZE1Y
DL R R 2 £ HE E AR 72 B LI M Ok, ST
P S AR 4 K B AW ( Hyperbranched Hemi-
cellulose Polymer, HHP ), 0 HAE Ay i [ 7 % FE 35k
20, PR SRR W 3 R R R YRl R T R, 453
R 5 825, 675, 912 mg/g, X—45 R
TR 8 K43 W B 570 A e R B . HHP A
— Rl R B R, B TCTE g | sk AT A SR AT

Xof &g €5 W% 591 14 % A BB L, Ak, Lian %56
JH 2 27 4 28 R D5 04 R 7 — 2 S R0 R 5 | 2 540 ) 2% 1
T, R L R g — AR, LU T 4
JE V5K R B W R SEEGIEIA , %K BRI B A E )
GER, FORIEIKEE R 603 glg, RHEYH ML R Ry B R 0%
B, B RUZB R 5.88 me/g, S FHAH A IR

TEAEALTA T T , 227 4 2 9 H: [0 A 00 1 i
Bz ER LS 4 Ok ik & B 9Kk T,
Gl e 28 2 ZAE W R ) R R LR ) 7 AR SO i Ty
PR IE e AR R TR P46 5| 5 5 5 P R I el
ZALKEEIR, FHF 3R Ao T, 9T AR K
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PR, 800 3840 7K B e 1Y A Ak I B G 7 ST Gk
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o7 AT 5

TEEM R, 2Ferqe R i T BA A
Mk AT A YR A R A, R TR S 2 Rk
i, Ahmad 5N ZERT R R HREUE A4 R, IS
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12 h PR REF R I BICE AT IK 80% . 2k MBS e 28 H Y
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BICHEE, W T BEY7 28 M0 A A FIRI 7 0 .
Vi A OV Ty il £ — Rl 2R 4 R I pH i Jiy 7K
e, IR T 2 s BRI . IR, oK
e tE pH (EART 4.6 BHARKRAL, 7Em T 4.6 BEK
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PR AT 45 0 25 Pkt 5k 18 38, 7E M iE R, SEER
I E R TR A Y R AR T B ZE 2 9.

RO FAEIMBBNA

Tab.9 Application of hemicelluloses materials
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