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Astaxanthin Research Trends: Bibliometrical Analysis
of the International Studies of Astaxanthin

WANG Chun-ming', XU Ying-gi', YANG Ya’, DU Ning’, YANG Zhi-ping' "
(1 Chengdu Branch of National Science Library, Chinese Academy of Sciences, Chengdu 610041, China;
2 Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650201, China)

Abstract ; In recent decades, the applied research of astaxanthin has made significant progress since it is highly val-
ued and promising in its application. Using the databases of Derwent Innovations Index (DII) as the sources, we re-
trieved and analyzed the patents on the astaxanthin. The analytical tools of Thomson Data Analyzer (TDA), and
Thomson Innovation platform were used for data mining. We analyzed the trends of patents applications, life spans,
and distribution of patents, core patents and the patents family about astaxanthin by bibliometric approach. This paper
reveals the trends of astaxanthin research in the world and helps the researchers and corporations in China to under-
stand the opportunities and challenges to develop the new astaxanthin technology. The results showed that the re-
search of astaxanthin mainly focused on the fields that astaxanthin was applied as a feed additives for fish and a natural
nutrient for diseases prevention and control. Japan, the United States, and China ranked as the top three countries
that claimed the priority of the patent applications of astaxanthin. The numbers of patent applications of astaxanthin
from Japan prevailed over any other countries. From the distribution of the patents, DuPont and Tosoh Corporation
are mainly interested in the synthesis of the target compounds by fermentation and enzyme and the composition of mi-
croorganisms or enzymes, while other top Japanese companies mainly focused on products with the medical, dental

or toilet use, the food preparation or processing of food and non-alcoholic beverages and the specific treatment of ac-
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tive compounds or pharmaceutical formulations.
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Fig. 1  Number of patents on Astaxanthin from 1977-2013
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Fig. 2 The patent technology lifecycle of Astaxanthin
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Fig. 4 The technology distribution of Astaxanthin patents
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Table 1 The technology area of Astaxanthin patents based on IPC

IPC Fi AR A X Technical classification B HES Rank
A61K B, R st ) ECH] T Preparations for medical, dental, or toilet purposes 1
A23L B BEREEAREE YO Foods, foodstuffs, or non-alcoholic beverages 2
A61P P& W B2 R R E TR T I 3
Specific therapeutic activity of chemical compounds or medicinal preparations
e T ALE P B 7 i B L R 5 W B L5 W B M R ) T 4 B e S A
C12pP Fermentation or enzyme-using processes to synthesize a desired chemical compound or composition 4
or to separate optical isomers from a racemic mixture
A23K &I TS RS AR A 7 s 5

Animal feeding-stuffs; and the approaches to produce animal feeding-stuffs
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1. DSM IP ASSETS BV; 2. BASF SE; 3. FUJI KAGAKU KOGYO KK; 4. FUJI FILM CO LTD; 5. YAMAHA MOTOR CO LTD; 6. NESTEC SA;
7. DU PONT DE NEMOURS & CO; 8. KOSE KK; 9. TOSOH CORP; 10. HOFFMANN LA ROCHE & CO; 11. KANEKA CORP; 12. NIPPON
OIL CO LTD; 13. CHENG Q; 14. HENKEL & CO AG KGAA; 15. SUNTORY LTD; 16. TAO L; 17. SUN-TEK J; 18. ASTACAROTENE AB;
19. ITANO REITO KK; 20. SUNGENE GMBH & CO KGAA; 21. UNIV SHANDONG NORMAL; 22. US NUTRACEUTICALS DBA VALENSA

INT LLC; 23. CARDAX PHARM INC; 24. HIGASHIMARU SHOYU KK; 25. KYOWA HAKKO KOGYO KK; 26. LOCKWOOD S F;

27. UNILEVER PLC; 28. UNIV CHUNG CHEONG IND ACAD COOP FOUNDAT; 29. UNIV KOREA IND & ACAD COOP FOUND;

30. FOOD DESIGN GIJUTSU KENKYU KUMIAI
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Fig. 8 Numbers of patents from top 10 patent owners/applicants in most recent 10 years
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Fig. 10 Patent family index and numbers of patent among top 30 patent owners/applicants

1. DSM IP ASSETS BV; 2. BASF SE; 3. FUJI KAGAKU KOGYO KK; 4. FUJI FILM CO LTD; 5. YAMAHA MOTOR CO LTD; 6. NESTEC SA;
7. DU PONT DE NEMOURS & CO; 8. KOSE KK; 9. TOSOH CORP; 10. HOFFMANN LA ROCHE & CO; 11. KANEKA CORP; 12. NIPPON
OIL CO LTD; 13. CHENG Q; 14. HENKEL & CO AG KGAA; 15. SUNTORY LTD; 16. TAO L; 17. SUN-TEK J; 18. ASTACAROTENE AB;
19. ITANO REITO KK; 20. SUNGENE GMBH & CO KGAA; 21. UNIV SHANDONG NORMAL; 22. US NUTRACEUTICALS DBA VALENSA

INT LLC; 23. CARDAX PHARM INC; 24. HIGASHIMARU SHOYU KK; 25. KYOWA HAKKO KOGYO KK; 26. LOCKWOOD S F;

27. UNILEVER PLC; 28. UNIV CHUNG CHEONG IND ACAD COOP FOUNDAT; 29. UNIV KOREA IND & ACAD COOP FOUND;

30. FOOD DESIGN GIJUTSU KENKYU KUMIAI
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Fig. 11  Percentage of patents from top 10 patent owners/ Fig. 12 Patent distribution in top 10 IPC categories among
applicants in their countries/regions top 10 patent owners/applicants

1. DSM IP ASSETS BV; 2. BASF SE; 3. FUJI KAGAKU KOGYO KK; 4. FUJI FILM CO LTD; 5. YAMAHA MOTOR CO LTD;
6. NESTEC SA; 7. DU PONT DE NEMOURS & CO; 8. KOSE KK; 9. TOSOH CORP; 10. HOFFMANN LA ROCHE & CO
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Table 2 The top 10 cited patents

L2 ONLEIN R Title NI IPC Ele
Process of preparing a water dispersible hydropho-

DANOCHEMO AS W01991006292A1 A61K 9/14 117
bic or aerophilic solid

ROCHE VITAMINS AG Improved isoprenoid production W02002099095A2 CI2N 15709 85
Reduced form of coenzyme ¢ in high bioavailability

CHOPRA RAJ K W02001052822A1 A61K 9700 84
stable dosage forms and related applications
Topical delivery system for cosmetic and pharma-

BIODERM RES US20060110415A1 A61K 8/37 83
ceutical agents
Methods for producing carotenoid compounds and

CALGENE INC WO01998006862A 1 AO1H 5/00 67
speciality oils in plant seeds
Methods and compositions for production and puri-

AURORA BIOFUELS INC W02008060571A2 Cl1B 1/12 64
fication of biofuel from plants and microalgae
Methods for producing carotenoid compounds, and

CALGENE LLC W01999007867A1 AO1H 5/00 63
speciality oils in plant seeds

GIST BROCADES NV Method for the preparation of feed pellets WO01993014645A1 A23K 1/00 58
Advanced algal photosynthesis-driven bioremedi-

PETROALGAE LLC ation coupled with renewable biomass and bioener- W02008144583A1 AO01G 7/00 55
gy production

GUPTA S K Skin firming anti-aging cosmetic mask compositions US20040161435A1 A61K 8/02 54
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