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ABSTRACT: The production and consumption of fresh mushrooms has been increasing worldwide because of the health benefits
of the dietary fiber and antioxidant components. Using 142 valid patents from five countries, trends in postharvest technology
patents were analyzed and categorized into packaging and storage. The patent portfolio index showed that the number of patents
for postharvest storage technology is growing, with the number of both approved patents and applications increasing from the
third to the fourth time period, albeit the overall growth pattern suggests that this is a recovery stage. Notably, Korea showed an
increasing trend in the number of patent applications related to postharvest technologies, although the number of patent
applications was smaller than that of China. Our study describes trends in technical patents that support the performance of new

postharvest projects of fresh mushrooms.
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Table 1. Patent classification with two technology categories
for fresh mushrooms in five country groups

Country groups
Category
Korea China USA Japan EU  Total

Packaging 20 12 2 27 2 63
Storage 6 46 7 14 6 79
Total 26 58 9 41 8 142
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Fig. 1. Trend of technology growth of five countries based on the annual patents and growth rate. (A) Packaging technology
stage. (B) Storage technology stage. X-axis: year. Y-axis: number of patents. Graph color indicate the each country. Recent
period (2018-2019) is not calculated because of closed patents for 18 months after patent registration.
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Fig. 2. Landscape of fresh mushroom technology growth related to two postharvest technology categories as packaging
technology and storage technology. X-axis: year of patent registration. Y-axis: number of patents. USA and EU are omitted due

to low patent numbers.
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Table 2. The 10 largest corporate patent applications for packaging technology

Country (patent, ratio)

No. Applicant Nationality patent

Korea USA Japan EU China
. . 4
1  Sumitomo Bakelite Japan 4 - - (100%) - -
Shanghai Xuerong Biotechnology Co., . 3
2 d China 3 : ; : ; (100%)
o . 3
2 Mitsui Chemicals Japan 3 - - (100%) - -
2 Shinano Pori Japan 3 - - 3 - -
P (100%)
5 Denka Japan 2 - - 2 - -
P (100%)
5  Takara Bio Japan 2 2
P (100%)
5  Youngcheol Hon Korea 2 2 - - - -
8 J (100%)
5 Hangzhou Qiandaohu Xingbao China 2 - - - - (1 Of) %)
Janghung Research Institute of Mush- 2
> room Industry Korea 2 (100%)
1 1
Hok 2 - - -
5 okuto Japan (50%) (50%)

Table 3. The 10 largest corporate patent applications for storage technology

Country (patent, ratio)

No. Applicant Nationali atent
PP e P Korea  USA Japan EU China
. 5 1
1 The Penn State Research Foundation USA 6 (83%) - (17%)
) 2
2 Scelta Essenza Holding B.V. EU 2 - (100%)
2 Unitika Japan 2 - - y . .
P (100%)
2 Amycel USA 2 - ! !
Y (50%)  (50%)
. . . 2
2 Guizhou GUI Fu fungus industry development China 2 - - - - (100%)
. . . 1
6  Anhui Hongsen Biotechnology Co. China 1 - - - - (100%)
6  Wuhan Jianye Edible Fungi Co., Ltd. China 1 - - - - (102% )
. . . 1
6 Sociedad Cooperativa Champinter EU 1 - - - (100%) -
6  Chizhou City Guichi District Jiliang Wild China 1 - - - (102% )
1
6  Hankyung Park Korea 1 (100%) - - -
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Fig. 3. Landscape of postharvest technology growth stage related to each country based on the patent portfolio index. (A)
Packaging technology. (B) Storage technology. The time periods were: I (1998-2002), II (2003-2007), III (2008-2012), and IV
(2013-2017). X-axis: number of applicants. Y-axis: number of patents. Circle colors indicate the each time period and sizes are
the relative correlation between the numbers of patents and applicants.
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