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Development and Application of Biobased Materials for Food Packaging

LIU Jia-xin, ZHAO Xiao-ying, WENG Yun-xuan

(College of Chemistry and Materials Engineering, Beijing Technology and Business University, Beijing 100048, China)

ABSTRACT: The work aims to introduce the research progress of biobased polymer packaging and provide a reference
for further research on the functionalization of biobased polymer packaging materials. According to the source classifica-
tion of biobased polymer packaging materials, the research progress of natural biobased polymers, microbially synthe-
sized biobased polymers and chemically synthesized biobased polymers was summarized and the functionalization of
these biobased polymers and their applications for food packaging, such as antibacterial, antioxidant, pH-responsive,
photo-thermal responsive packaging applications was concluded. The food packaging from biobased polymer has a great
application potential in the green food packaging field.
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Fig.1 Classification of biobased polymers

1.1 RREMERE

1.1.1 ZHE
ZHRIE 2, BA RAF YA EYE | Y
fig e TEREESF A, S RAF IO B S e bR R,

LRI IR AR . SR A e PR A

KEAMEPIE AR EIR LR REEEW
KR TFIEY . HTHHRZAGTHREZSHIE,
R KRR 22, SRS, X fil
FRACT A A EL A A 2 1 AU BEL B 1 b v 42, BR
il T e S T A N S FE S BT L S i R
A2 R SR 7 ) 2 4 v L REL R o WS B, TE R A
YRR Z MIAEAE—E I RIME R, 99K EF ez mT
B LRk EE A, TSR AR AL FD, He 2
FIIFH R B S LT e RAE I IEAAR, UK KT g R
( Cellulose Nanocrystals, CNC, w5 7% ) 1E
RIERHPY K ZE S+, WIS KRR FiE ot
FEERE, TR R AR R BEREYE . KRS CNC 1
2 L 0ok AR BAE DL S SR, 54y
HUAE CNC R . S50 FW, kMt n) g g
PR BTHIIE K 2 7 d, AR R R UAE S5 d Bt
BIEIR

K A A IR AR, A5 RIS
P AR SRR, AT T AT B B R o
2 U {EJE: g P R £ 5 0 A7 TG R v 32 R 0 5 Tl
FEAAR T, CEE I A0 RARBUB A L RS TR Rk B BT
W PLEALRRCR . Singh ZEBH A EERR . I AR
R PR AN R, WA SR T B, &
NRRERSAT R, xE g e e,

K H IR S R e R 2 WAL
HIBEAT AR, B RIR 2R — i 20, R
i P R At €0 400 2 T ELAT LAY O RS e b

WA 25 J12R TERE 22 | Bk PE 22 S, IR i
il Ak L R 5 SR R A R, B e ML RN S
PEUO Song SR i AR TSGR A A 2T E E M5 A
FERBR AR, R EM L, il T4 £ /5e
BWFTEERR M, Saie g R WA, AR
WEATEEIRIG , £ 4 2 M 2% 55 50 OB 45 77 A U A
BFHEARN, AR LS iKY | B4
MPLHERE S . SEGR OIGEEML, ZEENT 4%
646 2 BR B AN K AT R WA S A P RE A PR
PRt B Ty T A A T T

K AR IR, MR, A
MBI, BadteKkd, ek . A8 TR
FIED A0 258 25 05 T AT 3 Bt i v U2 BRI AE AN
[F) 2 1 2 BE AR AR B, 1R B k. pHL (B0 X HL 26 38 52 iy
RN Fan SEUF & T —F il SR (6 g/L ).
R4l (5 g/L) M JER (4 /L) 4R HT AT & A
SR 3k O T AR, 1 e i A
KATIK 29.65 MPa, Wi 25K 19.02%. Wiz kL
WEAR LR T 25 (8] Aftes, 12+
GATRRE 8 d AKE, BN T EME N T
BT B PR BRI o
112 ZEAR

FEE T HE NS MAR, mMEAFZY)
REHRIE . # F1TO7E RIS AS AT L5 48 3T 1 43 4 B AR
M, Bl — 2R RN, Bk, &
JE i B HOR R 0T LA R s (AR . BEEE A5 ) AN
HIE (KEHEA ., SR rEAS) P

K AR IARE ( Gelatin ) 42 ZhH45 45 40 21 e
JRE SR B =, BB e AR ] 38 R
Wit 25 b P48 T LA DR R s 7 A v i T XU i e
SRR S R, R VR B B A, &



Fa4E 13

XUEERK, 4. A=) T I ik SR 5 W0 62 i A0 3B A e e B B T 2538 21 -

KR SRR, B DARS oCGE HBH K 14 © Pereira
STV F YK ZnO FH 343 0 1 Shy 336 55 551 R Y 51
T B R Hp, o AR 2 R A N TR ) A X T R B8 R
(11%. 90% ) IR FEEREN . 99Kk ZnO (&5
R 4% ) AT REWRAH KM, 50 R
MRS A AR, (RS W A A N T 7.5%.
AT A S Y 5 R 7 g FH T K £ R o

R HMEYEN KRG/ EH (Soybean Protein
Isolate, SP1) & A FEEMNEIER, E—FMrlfH4E . 5
Befi . A AL AR SPT 45 A &
B, Sy IR A AR Ak, W E A TR g K R
M EEECY) . HUE R AT B R A O SR R RE
Rashidi Z£"M 2 3L 47 48 2 ( Ethyl Cellulose, EC ). 7
B 2 #2004 ( Bitter Orange Peel Extract, BOPE) 5
SPLim T L g 22, Wil& T HA PR EMPTAk
PERTE PR A L XY BC/SPL T bl 10 1 i,
R ELAG ety IR e 1 L SRCBELBR M A 2R PR . TR
BOPE ( /0400 20% ) (i I B 30 ) K AT i
FZE R R 1 A RE 1, PURIBE 1 LR R BOPE )
EC/SPI #6425 T 67.5%.

1.2 WMEVMERHNEMERESY

M 2T 4 2 ( Bacterial Cellulose, BC ) & fL14
BRI T REY, W EAE 20~ 100 nm Y44
KA, BB REL . B m r 45 & B
M., SHEYA4ERE AR, BC B4 E R
SEMCEERE R St B (R R BEIE ) PO 4T
BC M KE 5T T 2T, TEE M
AU N B A T & o Zhou 25T 1R SR (SR
BB 4% ). PRI (BT 2808 10%) 5 BC
(BT80N 2% ) WG RIS AL, n 7SR e
A BC ZRIE R T S EAEH, $25 T BC A%
P . S 1 Re AR E . WS R
K s T2 A P AE EE T 8 T BC R4 .
IZE A BEATAE 9 d WARUENS T RIBHFRAER, I
HE 2% 3 P g ot P A

RBEFLARNMRES ( Polyhydroxyalkanoates, PHA )
S22 B R TG B o R e RS ) K SR SR T A
Blo PHA 78 H SR Z5AF T AT LIRS GsCAE 90 i 43 B 1 A1 it
REFREA, XL R S PHA MORLER TS K iz
T, BB PHA 0 Ak . K (A%
TEF) ARG (BAELMT ) P2, PHA oMMtk
i FERAR E M 22 T BR ) T A — 2L H . PHA #
LIRS T L G IR | TOHLIOR S GE L R RE
Zheng PR PHA (JREMCN 18.4% ), RALM
(R ECN 73.6% ). M+ (i %eh 4% )
A REM (FRECN 4% ) HlE TGS, Hihg2
WA TR RSB, A RG] LU PHA B
JoT AR T, DT SEE A 2R DR B A RIS ] 1%

AR IR 1 A R B PR BEPERE , RITE 4 °C
A K P BB 40% ~ 60%, T A RUE K T
B2 Er T Y BT AR

1.3 UEESHHENEREY

RFLER (Polylactic Acid, PLA ) ZUFLER N T &
JRELR AR, RSk IR HooT f o A PLA
AR LGS AL 6 4 T 3R A W TR A BT A T
ERBIRETHFERY PLA A H BRI EMM AN &
U B4 125 R A B R G i A W A vk (R 45T ),
CH W FERYT . A4 FIIA B8 &2 45 4
B, YRR RJRATIR Sk O A KL, Chaiya
PN R 301 RRILIR S RIFE L ke b il At
R, FIH PEO #2/ T PLA AYZEJEIE . #rkREAI 2%
PEGE. L 3D FTERHCAR, #TE) PLA/PEO K, X
AT W AR AT B R OK SR N IR R R R R IR 1
PLA/PEO H4LKMH, s T IRHIN =400 AR
VR FEREIN, Z AR AR R, (A
HA R NP T M PR B %

BT M T B ( Poly(butylene succinate),
PBS) [JFERIAS AT LR IR T im 3, tonl DOk IET
A, T DGR A S . FLE . SRR RS R
%o PBS A AEWRESR, T 4 Sh PR I AT AR B
ZRAE Y R, AR ASRE T AR CO, Fl HL0,
PRAASAE T I3 CO, Al CH,P®, PBS AE M0
TR PR AL, BT EE —E NP
fit. Lpusiewicz ZEP7H 2 & ( Quercetin ) ( Jl 4y
M 0.5% ) BInE] PBS H, il T HA B APLE
FEAE A £ i BB TSR Rk A R 28 LA AR s I B 4
fb. Bigk BrEABUR R R, R AE et SR
AN . WM E B T PBS BT TERE,
{EREAR T H Jy 2B, (815 PBS i35 % 1 11.8 MPa
TREZ 8.4 MPa, Bl it K ZUS N (38 hm, AR
o i AR S B, i AR T DLUSE t OGS S )
Afb. Kz PBS AN T & e, nrkE s IR
VIR B | AR @RS . PBS ZR 514 MR f b Rl =
rn PO AR R e, TR ) % R 1) 32 [ 2 P A ]
R, AR, PBS FEALAEAE . TAB AL . 914Uk
A5G ) T BT A, i — D RRARA, 3
YIRS KRR

2 E£YEAEMBRIIGE

BAMTENRGE R, B AWE L, HAES
EEE pH E MRV B, S 3 2RI A 1
AR AEES COLIET 2), A4 M D RE Ak 1T LA £ it 4
TEDRFF B df B B 5 1 [R] F - SCRE S 21 D) REAE DT B ul
PURALSFAEIT, OB RERET, SE R AR S i ] A
it o



£ 22- 1 % T f&

2023 4 7 H

21 fiEThRE

Bt /B R R AT AT TR ) B9 07 S K 5 I
B an AR, HURR A RO & b P BEY |
PREEE AL AR T IE B A BT Ak, R
ARIRGUH ] £ 15 PR B e, BRI Y 32 2R IR
AP OREE HEIR . SR A R

frin it N
/ /é’A @\:
A IR TTTET N
IR A 0,~ CO, A M K o
$ \Ewﬁ

fe T T
r T : | i\%@[ﬁ/\
s | [ s ] (o | [ enn

K2 eIk e
Fig.2 Development of food
packaging functionalization
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