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(School of Food Science and Biotechnology, Zhejiang Gongshang University, Hangzhou 310018, China)

Abstract: Kokumi is different from the traditional five food basic tastes, namely sourness, sweetness, bitterness, saltiness,
and umami. It not only gives foods a unique sense of richness, durability, and pleasure, but also achieves several sensory
effects, for instance, enhancing saltiness and umami without reducing saltiness. Consequently, the consumers' pursuit of
delicacy and health could be satisfied. Although many studies have reported the kokumi-related research, and the consensus
on a series of mechanisms, laws and applications of kokumi has been achieved, the current status, academic context,
hotspots, challenges and also the development trends of the kokumi research still lack systematic analysis. Therefore, in this
work, the progress of kokumi research in the past fifteen years have been firstly analyzed using the bibliometric analysis
methods, and the main hotspots and challenges of kokumi research have been concluded through literature review. The
results of this work showed that the popularity of kokumi research was constantly increasing. The interdisciplinary fields
such as food science, chemistry, nutrition, biochemistry, agriculture, behavioral science, and neuroscience were involved in
the kokumi research. Both institutions and researchers of China had strong international discourse power in the research of
the kokumi science. The hot topics on the kokumi research mainly included the chemical basis, the food sources and the
evaluation methods of kokumi, the impact of kokumi on the overall sensory flavor of food, as well as the structural
identification, separation, preparation, and health effects of the kokumi substances. Challenges in the kokumi research
included the discovery and applications of the novel kokumi substances. This work can provide some theoretical references
for the food industry to accurately grasp the development trend of kokumi research, deeply reveal the kokumi mechanism
and expand the research area of the kokumi substances.
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Table 1 Top 20 authors who published the most research papers on the kokumi research from 2008 to 2022
5 = RICE B K
1 Hofmann T 21 Technical University of Munich(5£JE 2 Tl k2%) 1t =
2 Cui C 17 South China University of Technology (YErgHE T K2%) [
3 Bai WD 8 Zhongkai University of Agriculture and Engineering( &4\ T F224F¢ ) r
Zhongkai University of Agriculture and Engineering( &4\ T F224F¢ )
4 Yang J 8 South China University of Technology (£ T.K2%) hi
5 Dunkel A 8 Technical University of Munich(%& /e 22 Tk K2%) 7t ]
6 Sun-Waterhouse D 7 South China University of Technology (#EFg¥E T.K2%) i
7 Lametsch R 6 University of Copenhagen(HFASIi K 2%) FH#
8 EtoY 5 Ajinomoto Co. Inc(IfZ Ekk44t) HA
9 Dong H 4 Zhongkai University of Agriculture and Engineering (i 4\l T FE24B¢) A
10 Zeng X F 4 Zhongkai University of Agriculture and Engineering (ffE 4\ T F224B¢) A
11 LiQ 4 University of Copenhagen(HF ASIAAR K27 ) P
12 Zhang L T 4 University of Copenhagen (AR HR K2 ) P
13 Kuroda M 3 Ajinomoto Co. Inc(fZ Z#ki44t) HA
14 Brehm L 3 Technical University of Munich(%£Je 22 Tl k2%) fraEs|
15 Calvio C 3 University of Pavia(If14E T K2%) ol
1 He W ; R it i
17 Liu Y 3 Shanghai Jiao Tong University (_F- 3218 K2%) R
18 Busch J 2 Unilever(B¢& F46) fif 2
19 Terada Y 2 University of Shizuoka (X 837, K2%) HA
20 Ho C-T 2 Rutgers State University New Brunswick (5 #& iR ~# 5 5 BAIT4E 58 4340 ) EgE|
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Fig.3 Authors collaboration relationship on the kokumi research from 2008 to 2022
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Table 2 Top 20 institutions who published the most research papers on the kokumi research from 2008 to 2022

P Bt RICHEE %
1 Technical University of Munich(£ /e 52 Tl K2%) 24 T
2 South China University of Technology (£ ¥ T.K2%) 15 R
3 Ajinomoto Co. Inc(HkZ gl 2xtt) 15 HA
4 Ministry of Agriculture & Rural Affairs (f MV AHSH) 11 i
5 Beijing Technology & Business University (L5 T.FIK2%) 10 i
6 Leibniz-Institute for Food Sys&en}f Biology at the ”ljechni(,:\al University of Munich 7 i

CHEJR B TR A3 Je R B R A - F BT
7 University of Copenhagen(FF IR 2% ) 7 FI#
8 Zhongkai University of Agriculture & Engineering(fF1E 4\l T #2234 5%) 6 h
9 Jiangnan University (7T.F§ K2#) 6 G
10 National Agriculture & Food Research Organization-Japan( H 7% [ Z24 |V 5 & fh i 5T 4140 6 HA
11 National University of Singapore GBIl [E 37 K 2%) 5 By
12 China Agricultural University (1 [E 4 \h k2%) 5 hE
13 Consiglio per la Ricerca in Agrir(fi)ltura e P'analisi Dell'economia Agraria 4 A
(ERAALN TN ZE 2 T2 514%)

14 INRAE (7 H E A0 & S PR EERE5ET) 4 wIE
15 Southwest University-China( PG 5§ K 2%) 4 i
16 Chinese Academy of Agricultural Sciences( /1 4V BB ) 4 h
17 Consiglio Nazionale delle Ricerche(CNR) (B KFIEFMHITZ014) 4 powvill
18 Egyptian Knowledge Bank(EKB) (32 J F1{HARTT) 4 B
19 Shanghai Ocean University ( I M7 K2%) 3 i
20 Oregon Health & Science University (f# X g5 S5 R} 27 K 2% ) 3 FKHE
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Fig.4 Institution collaboration relationship on the kokumi research from 2008 to 2022
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Table 3 Top 20 countries with the most kokumi research papers from 2008 to 2022
P EH % 36 LIPRG NN S JSER S AR
1 P 79 0.55 20 1270
2 HA 54 0.19 17 891
3 FEH 42 0.29 16 1125
4 T 34 0.33 15 1018
5 FAH] 16 0.28 8 297
6 EaE| 14 0.22 8 313
7 AL 13 0.31 8 197
8 JIEPN 12 0 9 473
9 P 10 0.11 5 85
10 (i) 9 0.11 6 93
11 FUBEF 7 0.05 5 104
12 i 7 0.05 4 87
13 P 6 0 4 105
14 21} 3 6 0.02 4 38
15 +HIH 5 0 3 28
16 Hvas 5 0 3 55
17 B 5 0 3 23
18 B 5 0.13 3 28
19 VR BTRAT 5 0.1 4 72
20 e 4 0.01 2 73
%0 = 2008 = 2009 = 2010 =2011 =2012 =2013 =2014 =2015
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Fig.5 Annual change of the number of the national research papers on the kokumi research from 2008 to 2022
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Top 4 Keywords with the Strongest Citation Bursts

Keywords Year  Strength Begin End 2008~2022
Flavor 2009 3.09 2009 2009 —

Identification 2009 3.20 2017 2019
Impact 2018 3.04 2018 2020 —

Glutaminase 2019 3.10 2019 2022

K10 2008~2022 AR [a] SRS Y SC B 1) S B AT 3%
Fig.10 Jump keywords map of the kokumi research from 2008 to 2022

4 2008~2022 AFUIA]JEBRAF T | FHELAT 10 #SCHR
Table 4 Top cited 10 scientific research papers regarding the kokumi from 2008 to 2022
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