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Analysis of innovation trend of fungal melanin based on
inter national patent data
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LIN Wen-Xiong® ZHENG Ming-Feng* FU Jun-Sheng?
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Abstract: [Background] Melanin has many biological activities such as anti-tumor and anti-radiation,
which make it of great application potential in production and life. Fungi is an important source of melanin,
and it has shorter production cycle and higher yield compared with animals and plants, which make it easy to
achieve commercia application. [Objective] The application, development and innovation trend of fungal
melanin were reveaed to provide references for researchers and enterprises that dedicated to fungal melanin
industry. [Methods] Based on IncoPat scientific and technological innovation platform, we searched and
counted the related patents of fungal melanin around the world, and made comprehend analyses of them from
the aspects of involved strains, the composition of patent technology, and patent values of the applicants.
[Results] The results of anaysis showed that the number of patent applications for production and
preparation was the largest in the field of fungal melanin (50.56%), while the number of applications as
chemical dyes and cosmetics was smallest (13.48%). The main strains involved the following genus. Fomes,
Aureabasidium, Auricularia, Inonotus, Lachnum, Ganoderma and Aspergillus. At present, the hot technical
fields of patent applications of fungal melanin are mainly C12 (microbial fermentation; medium; mutations
or genetic engineering) and A61 (medicine), and we predict that both of them will continue to be hot fields of
technical applications for quite a while to come; China has the largest number of fungal melanin patents, but
the percentage of high-value patents was relatively low, and thereis still a certain gap compared with foreign
countries. [Conclusion] Chinese researchers need to enhance creative application and overseas layout of core
patent technologies in medicine and chemical industry, strengthen cooperative research with enterprises and
technology transfer, in order to seize the application market of fungal melanin in these fields, and promote
the development of fungal melanin related patents related to a higher quality.

Keywords: International patent, IncoPat, Fungi, Melanin, Devel opment trend
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Figure 1 Distribution of patent accepting countries or
organizations
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Figure 2 Patent layout of applicantsin top 8 countriesin
respect of patent opened number
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Figure3 Patent application trend in top 10 countries and organizationsin respect of opened patent number
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x3 HEEGRET IPC 5H1F
Table3 [PC distribution of patentsrelated to fungal melanin

IPC /I 43 AR .
IPC small class Meaning Ni:rg(ielri g/gztceged Proportion (%)
AB1K B R B 43 48.31
Medical and dental products

Cc1zp R ERE A B G 40 44.94
Fermentation or use of enzymes to synthesize target compounds

CI2R S5 R MY Z C12C & C12Q /NEMIEH 51535 22 24.72

Indexing scheme associated with subclasses C12C-C12Q, relating to
microorganisms
CI2N WeEYEE; HA G S, AFHAEY); 2 nauife TR, Hiarkt 21 23.60
Microorganisms or enzymes; compositions thereof; reproduction, preserved
microorganism; mutation or genetic engineering; culture medium

A61P G s 2 A R e TR T 19 21.35
Specific therapeutic activity of chemical compound or medicinal preparations

AB1Q Mot i B A P Al i A R P a3 12 13.48
Specific uses of cosmetics or similar toiletries

Co9B ALY T GO A e b 55 U5 9 1011
Organic dyes or related compounds used in the manufacture of dyes;
mordant

AZ3L YT STV | BT i e ot (]Sl [ R A | 6 6.74
Food, food or non-alcoholic beverages; preparation or process; additives

B01D LY 5 5.62
Separate

AOIN RS 5 H REKGEE 5 5 A AR T 5 5 5.62

Biocides; insect repellents or attractants; plant growth regulators

BOID

AL *
., AOIN
CO9B
A61Q
A61P ‘
CI2N ++ + @@
CI2R \ N X
cizp 0@ o - o EBOOe -0O0
A6IK Y I RN s

IPC/]3E
IPC small class

==

O DRI PP XD S PO DD QD w20 a0
DTN A AR AR AN AR AR AR AR AR AR AR AR AR AR AR AD

Ay Years

4 HEERBZEETFREABRIFES
Figure4 Technology trend of patent application related to fungal melanin
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AR S (A R LA AR PSSR, JF Agesk B, ATRL TN B AR LR AR A BRI
St — B 1B PO AR s BAR HR 4T JEZSH. A 5 epapan, i R R
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Figure 5 Global application situation of fungal melanin
patents
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Figure6 Theranking of thetop 10 applicantsfor fungal melanin and their number of patents
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Figure7 Application trend of applicantswith top 10 total filings of fungal melanin patents
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B4 &7 3 NN CEA 1 N G BT SN S I R 2 3
110 BERNE ARIESRE, LRARBIHA LA
RIS, RRSRC A THA TR T TP . 43

&4 2TKET 10 RFEAEEERRRBXETANETS ST

ﬁﬁ%m%4%ﬁ,zﬁﬁﬁﬁﬁﬁﬁéﬁ%ﬁw

HRARLHMERE R, HUORREREALE
EM%%&ﬁﬁ@&ﬂ%$m%%ﬂ,ﬂﬁﬂﬁ?
9 ML RIA 214, AAE T REAED KT 9 401
TR 31, HEEMBCE a8A%, RS IME
LR SRR & I A IECER 0 HEF
J&, UL Bulgak Maksim L* Vovich. Isaev Aleksg
Grigor’ Evich. Ljakh Svetlana Pavlovna. Kttt

Table4 Satisticsof global patent value scores of top 10 applicants

fri A Applicant oy S MBCFS5
1 2 4 5 6 7 8 9 10 Weighted mean

Bulgak Maksim L’ Vovich = = = = = = 3 3 = 8.50
Isaev Aleksgl Grigor® Evich = = = = = = 3 3 = 8.50
Ljakh Svetlana Pavlovna = = = = = = 3 3 = 8.50
FHIL P ) AW A AR F - o, ., 40
Tianjin Pelyang Biotrans Biotech Co. Ltd.

Ruehle Wilfried = = - 2 5 = g = = 6.40
AR T A2

:!efei Uinki\?;:ty of Technology - 41 - ! 3 - 630
Ruehle Oliver = = = 1 2 = 1 = = 6.25
AR

Fujian Agriculture and Forestry University - - 2 - - ! - - - >0
Saratovskij Gosudarstvennyi Agrarnyj Universitet - = = = = 1 = = = 4.00
Forschungsinstitut Biopol E.V. - - 2 - - - - - - 3.00

- JogdE.
Note: —: No data.
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Figure 8 Chinese patent conditions related to fungal
melanin
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Figure10 Patent number distribution in Chinese province (city/autonomous region)
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Table5 Satisticsof patent value scores of applicantsin Chinese province/ctiy/autonomous region

(I ARIK) 53 Score AT $15)
Province/City/Autonomous region 1 3 4 5 6 7 8 9 10 Weighted mean
Jt 517 Beijing city = = = = = = = = 1 = 9.00
KT Tianjin city - - 1 - 2 - - 1 1 - 6.00
11Z:44 Shandong province - - - = 1 - 1 - - = 6.00
VL7 Jiangsu province - - - 2 2 - 1 - 1 - 5.67
R4 Fujian province = = = 2 = = = 94 =| = 5.33
48 Anhui province = - 5 1 i 3 = 1| = 5.25
WivL4s Zhdiang province = = = 4 — i = = =|= 4.40
BHBRYEE/R AIGIX Xinjiang Uygur Autonomous region — - - 2 — —  —  — - - 4.00
KT Chongging city - - - 1 - - - - - - 4.00
1164 Hubei province - - - 1 - - - - - = 4.00
17 Shanghai city - - 1 = = = = = = = 3.00
FBJ¥¥T.45 Heilongjiang province - 1 = - = = = = | = 2.33

e - JoEdE.
Note: —: No data.
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