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CiteSpace HEA7 R SCAFZ 4 K n] AL 2 Hr, X [
PN AN 2T 4 28 B i 4 25 5 A 0F 5 IR R AT A B
DA B G i B e 32 5088 A 8T 0T T 2 AR AR T
U, AT SR AR S AT 5T B RHIT N B AP A $i 43t
2%,

1 XEITESHAE

SCHRELHE SR VR T Web of Science (WoS)# 1>
G4, KR (cellulose OR “cellulose—based”)
AND (film) AND (food), ¥ & Ki R 4F- 11 411985—
2020, XF T 35 45 A e 3 A 4T 2 3K Al AL e B Y
WFIE SCHR AT R, SCHRIE AN A English, 5 0
]2 2021 4F 7 J 31 H L2 F] 1499 K53k,

Fic HE SCHR IS 78 0 SR TS b aE — 20K 18 07 2 Ao
AR, WoS W F£ SCHR IS Ny Article fie 28 i 1
AT & 2RI WoS b5 1285 F, R BIC
WRITEAEL M- 55 (https ://bibliometric.com ) F1
CiteSpace A4 7 B 22 /3 X A 1E & & 20 B fl Al
AL DG B 3R] 4317
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AR SRR, B LR TR M
e FEEAIF 58 I 1 WoS #% .0 & 48 B8 A v STk 2
AR AR LS, i WoS #% .0 A S5 PR 4y
B, AR R I R B o i BT IR T
1988 4F , J& [F Castle 5222 5 B IR 430 T H5-2E 4F
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Fig.1 Distribution trends on the cellulose—based

food packaging films from 1985 to 2020
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F1 1985—2020 FAAZERREBEREADALEHEZM 10 MERS
Table 1 Top 10 countries on the number of publications in the field of cellulose—based food packaging films
from 1985 to 2020
5 B % B FIH B TR T A R H #5 #
1 i 298 5834 19.58 39
2 £8 142 4140 29.15 32
3 (IR 120 3741 29 31.18
4 17 3 101 2982 29.52 31
5 v JE 86 3678 42.77 31
6 & RA 82 3208 39.12 28
7 L 78 1341 17.19 22
8 JLE N 59 1607 27.24 22
9 * 56 3403 60.77 30
10 ] 50 1579 31.58 21
HURE (e
SPAIN JRAN 222 WoS R AR /-4 3£ 2 72 1985—
S g | 2000 4F WoS 1%t & 45 th 3 B T 52 HLH 1 53 15 1
s LA 2 SCREHE A4 10 (2 B0 BLHI T oL BLE A7 4
ITALY

BRAZIL

PEOPLES R CHINA

CiteSpace

B2 1985—2020 £ fRERMBEETE

EREEZEMNEEXR

Fig.2 Global partnerships between countries in the

field of cellulose—based food packaging films

from 1985 to 2020
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K2E 2 fir; DI B LA R 2 5 JROR R R 2% 2
It Horb R RIMRE B R 2= i R SCREHEA 5 1, 3
MR =ik 37

M 3 BB T IR HE 4 AT 10 19 & SCHLE >k
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F2 1985—2020 FALRERRBEEBIP L X EHAHT 10 WA RN
Table 2 Top 10 research institutions on the number of articles in the field of cellulose—based food packaging films

from 1985 to 2020

Jr 5 A KX F % BAAIR BHMIIKR
1 iR-& 5t X 4 (University of Perugia) 37 347 9.38
2 K £ X % (University of Milan) 34 85 2.50
3 L X % (Jiangnan University) 34 32 0.94
4 4e # 22 T X 4 (South China University of Technology) 33 34 1.03
5 I % A F L L RS (Spanish National Research 30 259 8.63

Council )
6 A At Ak 2 X % (Northeast Forestry University) 30 121 4.03
7 T 2L4% X % (Islamic Azad University ) 29 84 2.90
8 # 1 X % (Chiang Mai University) 26 110 4.32
9 B R K I X % (Urmia University ) 25 11 4.44
10 #r it 22 T X 4 (Zhejiang Sci-Tech University) 24 84 3.50
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A REHE A K SCEAT 10 457, {5 5 [ 4 A [ 37 K2
PR BE R 22 43 3 LB 51 275 WOFT 105 YAV JE tH:

FUEE 2 RIS 10, UL [ 27 2 A 12 U A A7F 52
LA 4 R R 3 AA AT BE

F3 1985—2020 FALRE T RS REIH A M| AHURHERR 10 WA
Table 3 Top 10 research institutions on the total citations in the field of cellulose—based food packaging films

from 1985 to 2020

5 A B BB BABFIIR
1 P& 5t X % (University of Perugia) 347 37 9.38
2 A i#H B = K % (Mokpo National University) 275 20 13.75
3 W i F A+ 5 27 % 3k % 25 B 4 (Spanish National Research Council ) 259 30 8.63
4 T 2 3R 4 KX % (The University of Alicante) 197 15 13.13
5 W A % - M4 3% E AR % (Shahid Beheshti University ) 123 8 15.38
6 A Jb Ak dk K % (Northeast Forestry University ) 121 30 4.03
7 R A% 22 T X % (Universidad Politcnica de Valencia) 121 12 10.08
8 2 /R K B K % (Urmia University) 111 25 4.44
9 # % R % (Chiang Mai University) 110 26 4.32
10 JR B¢ X % (KyungHee University) 105 17 6.18

2.3 WoS FZHTI4

W) 3 AT REAE — i B E b B e 2 — WF 52 40
BTESCHR R R Ty Iy AR T R R S ke e IR
M EZARIR . R 4108 T 2R 4k 2 & a2
Wk SCR R 2 10 BT, 7R 1985—2020 4
WoS B0 G B 41 2 3R L £ i A0 20 JIRE 4l iy B3t
1285 i, A 137 & & % 7F {Carbohydrate
Polymers) I, /5 kb 10.66% , j& & 3% SCHk e 2 19 1
T, HL Az T 52 e P B e (TR=9.381) 5 (In-

ternational Journal of Biological Macromolecules)

WA HEAESS 2 7, KX mik 1045, bl
8.09% ; HETE S 3 v ) J& (Food Hydrocolloids), &
S 69 F L 5.60% . RIS IRBORE
H AR Journal of Food Science ) i & SCH 8 AH XT
B, (H R 59k 5] Wk B &, (Carbohydrate
Polymers ) #1{Food Hydrocolloids )% Ffi HoJ5 , 7] UL
R TURR I IR 2T 4 3R e AR IR A IS R
ARG R Ty, 2R AT DL A v B kLA
TR A B P MERE 1 iz ST B Y .

F4 1985—2020 EHARERMEERITA X =H Z 71 10 WEIT
Table 4 Top 10 journals on the number of articles published in the field of cellulose—based food packaging films
from 1985 to 2020

J 5 7 B F & /% B BT BAWIIR
1 Carbohydrate Polymers 137 10.66 9.381 5.26
2 International Journal of Biological Macromolecules 104 8.09 6.953 2.35
3 Food Hydrocolloids 72 5.60 9.147 4.67
4 Cellulose 55 4.28 5.044 2.60
5 Food Packaging and Shelf Life 37 2.87 6.429 0.97
6 Polymers 35 2.72 4.329 0.49
7 Journal of Applied Polymer Science 33 2.56 0.892 1.21
8 LWT — Food Science and Technology 28 2.17 4.952 4.07
9 Journal of Food Science 25 1.94 3.167 5.88
10 Journal of Agricultural and Food Chemistry 21 1.63 5.279 3.62
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R, WK 4a s HEZHT 2 209 Food pack-
aging (B L3¢ ) Packaging ({%¢ ) 18 3 1% 40l 35§ 4y
N SR i A2 X — HE AR T 1) EATBFSE . Pectin
(R (Cellulose (£ 4k R ) ¥ KR & 7 F W1 L,
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P Al B S it i 9 U AR B A R AT
A ATRRZE R A AR A Intelligent packaging (£ fig
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2 5 A A0 e B PY RE AU B R AR IR LE A fF
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00T i R A T ke ) AR RS i T A0 Y B

gt
9,74 “#4active packaging
FAS VT :
et o

v v 3

|

!

(a)WoS 22 56 5t i) 3L 2 e 3%

[ nanocellulose
nanocomposites

[ cellulose

200 [ | [ active packaging [N
[EZ bacterial cellulose v
[ pachaging antibucterial activity
g\ [ carboxymethyl cellulose
£
X2
= o
=] g
)
=
1]
W
Eg
m =z
>
5
2

2015

0

Year

2019 2020

3 WoS &N #ZERREEBERNREE
K #E 5 (2010—2020)
Fig.3 Distribution of main keywords in WoS
global cellulose—based food packaging
film research (2010—2020)

il s AP SR I ) R e B RS
LG 1) A SR 48 (AR B ) IR o 42 8 R
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Keywords Year Strength Begin End 1988 - 2020
food 1988 7061992 2009
cellulose ether 1988 5.811992 2006
fatty acid 1988 7031992 2005
edible film 1988 5591999 2012
bacteriocin 1988 5.022000 2013
bilayer film 1988 591992 2004
diffusion 1988 4512010 2016
water vapor permeability 1988 3782007 2013
whisker 1988 6.622009 2014

food packaging application 1988 762014 2018
blend film 1988 4952012 2016

potassium sorbate 1988 3862008 2012
poly(lactic acid) 1988 7362014 2017
polymer 1988 4842013 2016
mechanical property 1988 4282010 2013
methylcellulose 1988 3922013 2016
montmorillonite 1988 3682013 2016
silver nanoparticle 1988 3952014 2016
ionic liquid 1988 3882015 2017
microfibrillated cellulose 1988 3762016 2018
packaging 1988 4172017 2018
permeability 1988 3812015 2016
zno nanoparticle 1988 3762017 2018
thymol 1988 3742013 2014

(b)WoS S/l 7] 5 5L 7] [ 8% Top24

B 4 E-F Citespace B WoS 3 17 43 #1 &
Fig4 Keyword analysis diagram of WoS based on Citespace



5224 4 W

AT #HFENHLEZLAECROREBRARELSH 467

A SCIVE R AR B e o0 15 B R R A
SCHE MR | OC HE A 132 A iy 1) G B ) i fi B i
BB b8 8P A B T 1 filf 2 U Bt 5
M Food (B M) .Cellulose ether (£F4EZTK) .
Fatty acid (g /IR ) 45 JC B 1A R5 S i) (R B 4 AR 3%
TIZEEENBINA . HIE 4b Al ,2010—
2018 4 SCHE IR B Ak fe R AL, B 2R 2 Ul
W2 A 9 U AE 32 20 A TROK X, U H R i JLAR
Ffi#& Food packaging application (£ 62230 H) |
Microfibrllated cellulose (f £F L £F 4k 25 ) Diffusion
(98O 55 MR bR 09 AW R P e R
vt £, %6 JBE A BT 5 328 i A ol e T 25 A0 A e 1) 2 3
AE S5 F PR A G v A B
25 BWIIXESF

SCE RS | B — € RE 1 e Bk Hh A
ST TR P R, R R SR U B R TR

I3 R ON A RSN d s VNS
AE 5 & SCIN [) | F2 AR O ST A OGP0, 25
WoS B Hli 5 73 A , 1 5 | B &5 /Y SCFE Ol Gonttard
S F 1992 4 K& K ) (Edible Wheat Gluten
Films: Influence of the Main Process Variables
on Film Properties using Response Surface
Methodology) , $¢ 51 K ¥ 636 ¥, 28 i i T AR
PRI AE8 5 J7 T HAT — 5 1Y R BRA%E o SR 0 52
Ml 5 45 | SCHiR & 17 L, AR SCIE £ 2015—2020 48
B ] SCEE (R S) HEAT e b, R BT 5 0 R T
SCEA 2 foR A W E A Shankar ##Z, RN
AR IR H A T2 Wy BRE BRI E A i e

M AE o BRI, RS 53 A 5T N 25 348 15 B A i T
2SRRI AE T, 52 bR N TR AN R A A X
WA A USRI T A & 3R B TR T T 1 IR

®5 ET WoS ME#5I3XE Top 5(2015—2020)
Table 5 Top 5 highly cited articles based on WoS database in 2015 to 2020

Bk

A5 = FHn BR #7F)

HIP

T TS

1 Azeredo £ 2017 & & 195  (Industrial

Products Industrial )
{Food Hydrocolloids)

2 Shankar 5™ 2015  # 193

3 Arrieta P 2015 & XA 187

4 Shankar %P 2016 %k 162

5 Jebel £ 2016 47 # 146

Crops and B4 THRUGEZER

SHOE (AEFERAR)
AL A A KA A 0 B R 45 R A TR R

R T R Ae 4 R BACEE A R0 4 B AR
Fa 2P T P AR

(Carbohydrate Polymers) ¥ #k 2 4] & R o0 LK 9 L FE U BRI

A A MR LA TR

(Carbohydrate Polymers) v i &b ¢ 4 % ] & 2h K 4F 2 & 5f ol 3K 3L 2 5%

KT AR Y a

{Carbohydrate Polymers) & JA 20 @ # Ji 4 4 & Ao th K B AL 4 R A H & 4

JE 3 3 AT 4 T M AR e 3 B M K,

3 Git5RZ

R £ 4 3¢ T HATAE T PR B 00 B
e EL ST BRI A T DR 9 14424
48 5 R 05 00 R 0 T A 1
T L P 5 R 0 G S BB Y. A SO T
Sk B IR RSB WoS 015 9 BUH P
T IR A A SCRRVERE, 1 B 24
i

1) EF 4 F £ A B B BT A0 T
1988 4 {FL BT S 4 A 14 5] K3k R 0 I

Prat & REM IR, X5 Y T 2kEFN A
25 2 I REIR IR BT & S S F M YA G
I 55 K 2 A 12 40038 B T 5% Ak 1 6] o 401 1 b
7, v 2 3 1 R SCHCEE B T T ARG A RS 3
BB R B HEZ R R, ARE—29 K
S Sy PR TR

2) HTFRARGYZR 5T ULB-(1,4) Wit
NENG & KA TV £ B AT T4 S 95 VS K NG e
¥, R4 ] 43 A A5 22 FR S T 1 L T, S 1A 22 [
e B 118 S B AF LA 5 BOLT A 38 7 e Vs i 22
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Analysis of Research Situation for Cellulose—based Food Packaging Film

Based on Bibliometric Evaluation

Ren Haiwei, Xu Zhihang, Guo Xiaopeng, Zhang Bingyun, Pan Lichao, Fan Wenguang"
(School of Life Science and Engineering, Lanzhou University of Technology, Lanzhou 730050)

Abstract In recent years, cellulose—based food packaging films have become a hot topic in the food packaging sector.
The research progress and the latest development situation on the cellulose—based food packaging film in 1985 to 2020
was investigated systematacially by bibliometric analysis method and relevant analysis software based on the Web of Sci-
ence database, in terms of number of articles published, country/region of publication, institution of publication, main
journal of publication and keywords, etc. The results showed that the cellulose—based food packaging films were studied
in 77 countries/regions and 1 155 institutions in the world. The pioneer research started in England in 1988 and became
active in 2010. The research content and subject have been evolved from single material film—forming and simple me-
chanical property testing to multi—functional composite film preparation and its application performance analysis of fresh—
keeping, degradation and bacteriostasis. The research focuses on food packaging technology, materials science, food safe-
ty, etc. Especially, the antimicrobial film, nanocellulose, chitosan, composite film, active packaging and mechanical
properties represents the research frontier of cellulose—based food packaging film.

Keywords cellulose—based; food packaging; bibliometric; visualization



