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Abstract: This study aims to collect food intelligent packaging information from literature, patents, and product
application using mainstream network and information search platform, and track the relevant scientific research
hotspots and analyze current application status along with development trends. CNKI and Science Direct (SD)
search platforms were used to carry out bibliometric analysis. Patent license was retrieved and analyzed by the
National Intellectual Property Office Patent Retrieval and Analysis Platform, while intelligent package technology
and products were collected by Microsoft Bing Search International search engine. During the last 20 years, the
research of novel functional materials designated for packaging has the maximum quantity of publications. In the
aspect of intelligent property, information—based intelligent packaging patents are obviously more than other types
of patents, which indicates this area would be the development trend in the future.

Key words: food products; intelligent packaging; bibliometrics; patent grant; hot spot tracking

:TB484 ;TS206.4 :A DOI:10.3969/j.1ssn.1009-6221.2021.02.021
Actipak “ N
" N [1]0
2018YFD0401304) 18YFZCNCO1150
1998—

133



:bxyjg@163.com Storage and Process 2021 2
N N 236 224
N N N 216 433
° N Bing
[2_9|o N
- 2.1
[10]
5 [11-13] N N
/ N Y
Bing N N
N 2.1.1
N 4
Y o] 1 o
1
38 069 21152
CNKI 69 666
Science Direct SD “ 7/ 67%
“Chemosensor” ”/“Biosensor” 3815 12 762
”/“Printed electronics” "/“Optical 23 600
signal” "/“Gas indicator”

”/“Freshness indicator” "/ Time 10%. 4 2010—2019
temperature indicator” "/“Thermochromic 2000—2009 o
ink”  “RFID” * "/“Bar code and QR 19 422
code” ”/“Magnetic ink” ¢ )/ 42% 3%.
“Automatic Speech Recognition” ”/“Bio— N
logical recognition” "/“Self-heating” N N o

7/ Automatic refrigeration” "/
“Automatic alarm” / N o)
/ N
Bing O157:H7.
° 2000—2020 4
o Frebort [
o 20d 0.9~70 nmol
0.5 nmol,Yano "
2
CNKI  Science Direct 10.5.0 C

134



2021 2 N

:www.bxyjg.com

30000 1 o
25 000
20 000
15 000
10 000

5000

Bzl

[19-21]

o N N\

70 000
60 000
50 000
~ 40000
30000
20 000
10 000

4809
24%
35
2019

8 000
7000
6 000
5000
4000
3000
2 000
1 000

122]

pH. N

23]

Niponsak

N N

9000
8000
7000
6000 [
~ 5000f
4000 [
3000
2000
1000

CSBFs

1
Fig.1 Information on various sensor documents and intellectual
property rights ators

o Durmus ™

TTIS
2,
53% TTIS
2010—
2000—2009
35
5 o
o Choi
NaCas
CO,

CSBFs . CSBFs

o Chun P pH

- Nopwinyuwong ™

pH

135



:bxyjg@163.com

Storage and Process 2021 2

4000 A

3000 f

2000 f

1000

5000 TTIS

L} BN et

4000

3000 f

2000 f

1000

TTIS

L SN e

301
251
201
15
101

] N TTIS

40r

20

10F

2
Fig.2 Literature retrieval and intellectual property rights of

various indicators

CO, HS

136

20 60 20
70
TTI . Vitsab J3M
Lifelines Technology .Cryolog
TTI =,
2.2
[28] \\ N

Radio Frequency Identification RFID .

RFID 44 212
1918 76 485
31481
29% RFID 11%.
2
19 190 .
5 2010—2019
2000—2009
RFID
o RFID 76 578
43% 39%
28 3.
RFID N N
o Abad ®)
RFID N
o RFID
Chen P
RFID -
RFID o RFID
33 m
o B3] RFID
RFID



2021 2 N :www.bxyjg.com

RFID

[33]
o

RFID N N

RFID

3 RFID
50 000
40 000 N RFID
30 000
20 000

10 000

135]
o

23

50000

40000 | 136-38]

30000

N N [e]

20 000 1394
3368
6277 47% 4

3%

10 000

6 666
178
38 284 . 4
2010—2019
2000—2009

200 000
150 000
~ 100 000

50 000

0 20 188

; 78% 21%  1%-.

Fig.3 Literature retrieval and intellectual property rights of N
various radio frequency identifiers °

1391

RFID °

o RFID N o

N ° RFID 13~20 min,
RFID

N N N N N

B2, RFID

137



:bxyjg@163.com Storage and Process 2021 2

[41] [42]
o
30001

2500 f
2000 [
15 00
1000 [

500

TPE

O: | omE”
=

20V o

200 o 20 .
QOO 00T V0T Ovie Smart Tag

200

80001
7000
6 000
5000
4000
3000
2 000
1 000

Bing

“Information intelligent packaging
9000
8000
7000
6 000

-~ 5000
4000
3000
2000
1000

products and applications”  “Functional material inte—
Iligent packaging products and applications”  “Func -
tional structure intelligent packaging products and
applications”

152 000 000,13 900 000 6 290 000,

RFID N N

DEm

20 000

15000 |

10000

5000

112 851
4

Fig.4 Literature retrieval and intellectual property rights of
13 227 o

48%  47%

various structured intelligent packaging

o 216 433 82%
° 9% . Bing

138



2021 2

N :www.bxyjg.com

[44]

[45-46]
o

(1] . [J]-
,2019(9):71-74.D01:10.3969/}.issn.1002-6533.2019.
09.029.
2] ; ;
[J]. ,2019,38(12):1135-1144,1134.DOL:10.
7502/}.issn.16743962.201905022.
[3] , . [J].
,2017(1):20-21.DOI:10.13337/j.cnki.packaging.world.
2017.01.008.
[4] . [J]. ,2018
(4):47-50.DOI:10.19362/j.cnki.cn10-1400/th.2018.04.001.
[5] . :RFID [J]. ,2019(4):
18-21.DOI:10.3969/j.issn.1002-6533.2019.04.012.
[6] . [J]. ,2012(12):31-36.
[71 . (1. ,
2012(2):10-14.D01:10.3969/j.issn.1008-5602.2012.02.007.
(8] . . [J1- .
2009,4(4):11-14.
[9] , . [J].
,2011(12):14-16.D0O1:10.3969/}.issn.1008 -
5602.2011.12.013.
[10] , .
[J]. ,2019(8):30-37.D0I1:10.19446/j.cnki.
1005-9423.2019.04.008.
[11] . [J].
3969/j.issn.1003-9929.2011.02.001.
[12] . : [J- ,
2016,26(27):111.D0I1:10.3969/j.issn.1672-8289.2016.27.096.
[13] . RFID [J]. L2011(5):
47-49.D01:10.3969/j.issn.1005-7463.2011.05.020.
[14] . [J]. ,2018,10(1):27-
33.D01:10.3969/j.issn.1674-7100.2018.01.005.

,2011(2):4-6.DOI:10.

[15]

[D]. ,2016 114-153.

[16] FREBORT I, SKOUPA L, PEC P. Amine oxidase—based flow
biosensor for the assessment of fish freshness[J]. Food Control,
2000,11(1):13-18.DOI:10.1016/S0956-7135(99)00032-8.

[17] YANO Y, KATAHO N, WATANABE M, et al. Changes in the
concentration of biogenic amines and application of tyramine
sensor during storage of beef]]]. Food Chemistry,1995,54(2):
155-159.D01:10.1016/0308-8146(94)00161-W.

[18] DURMUS Z, DERVISEVIC M, DERVISEVIC E, et al.
Electrochemical biosensor based on REGO/Fe;0, bionano —
composite interface for xanthine detection in fish sample[]].
Food Control, 2015, 57:402-410. DOI:10.1016/j.foodcont.2015.
05.001.

[19] . 1] ,20006,
25(9):4-7.D01:10.3969/j.issn.1000-9787.2006.09.002.

[20] , , , - [J].

,2004,24(7):65-69.D0I1:10.3969/].issn.
1671-8135.2004.07.013.

[21] . , . 1.

,1995(4):287-310.

[22] CHOI I, HAN J. Development of a novel on—off type carbon
dioxide indicator based on interactions between sodium cas—
einate and pectin[J]. Food Hydrocolloids,2018,80:15-23. DOI:
10.1016/j.foodhyd.2018.01.028.

[23] NIPONSAK A, LAOHAKUNJIT N, KERDCHOECHUEN O,
et al. Development of smart colourimetric starch—based ind—
icator for liberated volatiles during durian ripeness[J]. Food
Research International,2016,89:365-372.D0I1:10.1016/j.foo—
dres. 2016.08.038.

[24] CHUN H N, KIM B, SHIN H S. Evaluation of a freshness
indicator for quality of fish products during storage[J]. Food
Science and Biotechnology,2014,23(5):1719-1725. DOI:10.
1007/s10068-014-0235-9.

[25] NOPWINYUWONG A, TREVANICH S, SUPPAKUL P.
Development of a novel colorimetric indicator label for moni—
toring freshness of intermediate —moisture dessert spoilage[J].
Talanta,2010,81(3):1126—1132.D0OI1:10.1016/j.talanta.2010.02.
008.

[26] . ) )

[J]. ,2019,
45(21):272-279.D01:10.13995/j.cnki.11-1802/ts.021194.

[27] . ,

[J]. ,2017,38(19):121-127.

(28] . J1- ,
2018(4):51-53.

150

139



:bxyjg@163.com Storage and Process 2021 2
scjjyjg-2017.01.009. [J]. , 2013, 44(6): 175-182. DOLI:
[54] , , , 10.6041/}.issn.1000-1298.2013.06.030.
[J]. , 2018, 39(4): 32-37. DOI: [59] , , , . CFD
10.3969/}.issn.0253-4339.2018.04.032. [J]. , 2013, 29(19): 55-62.
[55] , , , DOT: 10.3969/j.issn.1002-6819.2013.19.007.
[J]. , 2017, 33 [60] , , ,
(24): 290-298. DOI: 10.11975/j.issn.1002-6819.2017.24.038. [J]. ,2016(7): 99-102.
[56] . CFD [61] . [D].
[D]. : ,2017. ,2018.
[57] SAIF A, ELHEDHLI S. Cold supply chain design with env— [62]
ironmental considerations: A simulation —optimization appr— [JI- , 2015, 15(10): 5-9,36.
oach[J]. European Journal of Operational Research, 2016, 251 [63] , , R
(1): 274-287. DOL: 10.1016/j.€jor.2015.10.056. [J]. , 2018, 34(8): 276-282.
[58] , , , 2020-05-21

S GG GO GG G S GG S GG S G G G G G S G G S S

139

[29] ABAD E, PALACIO F, NIUM M, et al. RFID smart tag for
traceability and cold chain monitoring of foods: Demonstration
in an intercontinental fresh fish logistic chain[J]. Journal of
Food Engineering,2009,93(4): 394-399. DOI:10.1016/j.jfo—
odeng. 2009.02.004.

[30] CHEN Y L, LIU D, WANG S, et al. Self-powered smart active
RFID tag integrated with wearable hybrid nanogenerator[J].
Nano Energy,2019,64.D0I:10.1016/j.nanoen.2019.103911.

[31] . RFID .
. ,2019,9(1):86-87,90.DOI: 10.16667/j.issn.
2095-1302.2019.01.025.

(32] . . -

,2007,23(8):286-290.DOI1:10.3321/j.issn:1002 -
6819.2007.08.054.

[33] MADHUSUDAN P, CHELLUKURI N, SHIVAKUMAR N,
Smart packaging of food for the 21st century —A review with
futuristic trends, their feasibility and economics|J]. Materials
Today,2018,5 (10): 21018 -21022.DOI:10.1016/j.matpr.2018.
06.494.

[34] KUMAR S, BUDIN E M. Prevention and management of
product recalls in the processed food industry: A case study
based on an exporter’s perspective|J]. Technovation,2005,26
(5):739-750. DOI:10.1016/j.technovation.2005.05.006.

[35]

[J]. ,2019,40(15):43-47.D0I1:10.19554/;.
¢nki.1001-3563.2019.15.007.

150

[36] . 1. :
2010,20(2):33-36.
[37] , .. [l
2016(2):39-46.
38] . , . 1.

:2018(5):25-27.D01:10.16004/j.cnki.pt.2018.05.004.
[39] ,

1. .2017.43(12):121,123.DO1:10.3969/j.issn.
1003-6490.2017.12.105.
[40] . 1. 2004(2):46-47.
[41] . 1.
2014(7):214.
[42] . [D].
2016:49-52.
[43] . RFID [N]. 2017
05-29(006).
[44] . . — .
1. ,2019,11(1):1-17.DOI:10.3969/j.issn.
1674-7100.2019.01.001.
[45] .
1. ,2019,40(15):190-199.DOI:10.
12161/j.is5n.1005-6521.2019.15.032.
[46] . ..
1. 2018,34(4):287-293.D01:10.13982/j.mfst.
1673-9078.2018.04.042.
2020-06-11



