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Patent Trend Analysis for Postharvest Packaging and Storage Technology
of Fresh Fruits, Vegetables and Mushrooms
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and Hyang Lan Eum'
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Abstract Patents for postharvest technology of fresh fruits, vegetables and mushrooms fluctuated in their filing number
until the 2000s, but then there has been a steady increase in the 2010s, indicating that the technology has high growth
potential in the international agricultural market. Using 551 valid patents for fresh fruits and 337 for fresh vegetables of
5 countries, patent trend of postharvest technology was analyzed in this study with two categorized technologies as pack-
aging and storage. In Korea, patents from national research institutes such as the Korea Food Research Institute and Korea
(Rural Development Administration) are dominated, and a number of patents for the postharvest storage of fresh veg-
etables by Mitsui Chemicals, a Japanese chemical company, have been registered. Agrofresh, a multinational company
in the USA, holds a number of patents for postharvest storage of fresh fruit not only in its own country, but also in Japan
and Europe. Postharvest technology of fresh fruits and vegetables was found to has a number of patents, mainly from
national research institutes and multinational corporations, and this suggests that R&D and commercialization of the tech-

nologies are actively taking place.
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Table 1. Classification of selected patents with two technology categories of fresh fruits and vegetables in five country groups

Country (patent)
Prod Cat
roduce ategory Korea USA Japan EU China Total
. Packaging 39 24 176 14 19 272
Fresh fruit

resh frurts Storage 41 20 50 8 160 279
Packaging 22 21 62 13 23 141

Fresh table
festvegeta Storage 41 15 51 6 83 196
Total 143 80 339 41 285 888
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Fig. 1. Trend of packaging technology growth based on the annual patent number in five countries. (a) fresh fruits, (b) fresh vegetables.
Graph color indicates each country. Recent period is not calculated because patents are not open during 18 months before registration.
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Fig. 2. Trend of storage technology growth based on the annual patent number in five countries. (a) fresh fruits, (b) fresh vegetables.
Graph color indicates each country. Recent period is not calculated because are not open during 18 months before registration.
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Table 2. The 10 largest patent applicants for packaging technology of fresh fruits

. . . Country (patent, ratio)

No. Applicant Nationality | Patent Korea USA Japan EU China
1 Sumitomo Bakelite Japan 85 - - 85 (100%) - -
2 Chisso Japan 7 - - 7 (100%) - -
2 Mitsui Chemicals Japan 7 - - 7 (100%) - -
2 Belle Green Wise Japan 7 - - 7 (100%) - -
5 Asahi Kasei Japan 6 1 (17%) - 5 (83%) - -
6 Landec USA 5 - 3 (60%) 1 (20%) 1 (20%) -
6 Chiquita Brands USA 5 - 2 (40%) 1 (20%) 2 (40%) -
8 Toyobo Japan 4 - - 4 (100%) - -
8 Agrofresh USA 4 1 (25%) - 3 (75%) - -
8 | Korea Food Research Institute Korea 4 4 (100%) - - - -
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Table 3. The 10 largest patent applicants for storage technology of fresh fruits

. . . Country (patent, ratio)
No. Applicant Nationality patent Korea USA Japan EU China
1 Sumitomo Bakelite Japan 5 - - 5 (100%) - -
1 Agrofresh USA 5 - 3 (60%) - 2 (40%) -
1 Guo Yangcheng China 5 - - - - 5 (100%)
1 Zhang Peijun China 5 - - - - 5 (100%)
5 Mitsubishi Gas Chemical Japan 4 - - 4 (100%) - -
5 Cui Guilin China 4 - - - - 4 (100%)
5 Maui Pineapple USA 4 - 2 (50%) | 1 (25%) | 1 (25%) -
8 Guiyang University China 3 - - - - 3 (100%)
8 Seoul Women’s University Korea 3 3 (100%) - - - -
8 Chiquita Brands USA 3 - 2 (67%) - 1 (33%) -
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Table 4. The 10 largest patent applicants for packaging technology of fresh vegetable
No. Applicant Nationality patent Country (patent, ratio) -
Korea USA Japan EU China
1 Mitsui Chemicals Japan 24 - - 24 (100%) - -
2 Sumitomo Bakelite Japan 13 - - 13 (100%) - -
2 Kraft Foods USA 4 - 2 (50%) - 2 (50%) -
2 [E.LLDu Pont De Nemours And Company| USA 4 - - 2 (50%) | 2 (50%) -
5 Q P Corp Japan 4 - - 4 (100%) - -
6 Basell Poliolefine Italia Italia 3 - 1 33%) | 1 33%) | 1 (33%) -
6 Shinsegae Food Korea 2 2 (100%) - - - -
8 Beijing University Of Agriculture China 2 - - - - 2 (100%)
8 Bonduelle France 2 - 1 (50%) - 1 (50%) -
8 Guangzhou Yiwei Instrument China 2 - - - - 2 (100%)
Table 5. The 10 largest patent applicant for storage technology of fresh vegetables
No. Applicant Nationality| Patent Korea Usiountry J(:;;nt, ratlol)EU China
1 Q P Corp Japan 14 - - 14 (100%) - -
2 Korea Food Research Institute Korea 9 9 (100%) - - - -
3 Mitsubishi Gas Chemical Japan 8 - - 7 (88%) | 1 (13%) -
4 Shandong University of Technology China 4 - - - - 4 (100%)
4 Hunan Yike Biological Engineering China 4 - - - - 4 (100%)
4 Amvac Chemical USA 4 - 2 (50%) - 1 (25%) | 1 (25%)
7 Forsythe; Darol USA 3 - 3 (100%) - - -
7 |Korea(Rural Development Administration)| Korea 3 3 (100%) - - - -
7 Kangwon National University Korea 3 3 (100%) - - - -
7 Frito Lay Trading Swiss 3 - 1 (33%) - 1 (33%) | 1 (33%)
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SURIF 9 S0 AT 477H2013~20179) of sie] g HEeE 59, 8 A B{5E, 55
A Zlee sl 2ANTE tE Asaiths -2 Ejale] 4 55E FEEL AF Bt
Ao As718 Av &7 HAENS & F Ut T T e e AR Ve ot 2 Ve Eob B
AA #A A 7148 277H2003~2007A )0l EL A o S7HI7E A vERt e, 27 7ls foke 71 59
7b 2F AEI o 47742013~2017A )M S04} 7F Bo] EASIAL Slef 7% NEe] oflgo] d dHh &
U077 diE F7kele] 378719 dAlel e ASE & 3] Al Aol = #E s V1] A Ve
A EH(Fig, 4a), A4 Aa A% 7149 49 277H2003 Eol =2 A4S 2t e Fle= ATHET(Fig. 5)
~2007 )M EAR1F7E FHaste 2P S AA 447 A AL g F I Ve A F 17719 55 5
(2013~2017 /A 2907 SLAG7E A&H o2 F7ta) 7 AR e, A L] 4ka, olikslera, A4
= PR g71e] Tlel e AoE EAETHFig. 4b). g, £57] & 71AY T B s -] 9
st X IEe] 24 9 HES e, 2 dEol
4. 9N E3 2N nAAFTES FAAY, 2 5 FAE AU
A A B A 2e] g A 7]l tig 5570 TAE dE5s T B A5 d5o= At 7
538 e R 713 ke, Ak B oot oy vt o 245 sHAY, 4E Z8A Aol 1-MCP %
(@ (»))
160 120
v
140
100 v
120
3 100 s 801
2 el
g 8 Growth g o0 m
g w F
40 o .
20 Beginning 204
0 - - - - - - 0+ : - ; )
0 20 40 60 80 100 120 140 0 20 40 60 80 100
Applicant number Applicant number

Fig. 4. Landscape of storage technology growth stage based on the patent portfolio model. in five countries. (a) fresh fruits, (b) fresh
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Fig. 5. The postharvest technology development level of packaging and storage technology for fruits and vegetables. The dot lines show
the average share ratio (x-axis) and increasing ratio of patents (y-axis). The scatter plot shows the potential stage for postharvest tech-
nology between patent increasing ratio and patent sharing ratio. x-axis: share ratio of patents; y-axis: increasing ratio of patents.
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