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Fig.1 The annual change of the number of scientific

papers in the field of pungent science
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WP R KGR, i BN ELPE AT 8 HLAE 2019 AF PRI K ) D[R P g R
HRMERZY A RGN R KES L AHFREE R FE LR, W FE
B HAS o E A E S E R R SCRW 2N F,2019 4F 2 R B B 5T P R R i — 4
e, o R EAE G & SR [ 2010 B 2015 AER AT IR B AR5 C R @ ERBHE R )2 K,
FE K ,2016 2 2017 A B G0N [ 2018 FF 45 [B]

F1 20102020 FHHFTEERAKRBMEAREALENZEFETLER(F)
Table 1 The annual trend in the number of the scientific papers published by the main countries in the field

of pungent science between 2010 and 2020 (papers)

. A H L
B % 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 .
BZ
% 311 329 287 295 300 278 268 267 268 293 97 2993
ki 120 124 163 194 215 236 231 222 229 328 164 2226
H A 114 101 108 102 97 89 87 104 91 88 27 1008
#h 104 92 114 94 119 95 98 89 88 82 32 1007
PR 69 82 82 89 89 98 101 102 103 122 56 993
[R5 57 73 53 65 79 72 56 71 92 106 38 768
& 61 74 64 65 68 70 78 59 84 67 20 710
FEA 2 59 56 47 70 56 46 53 56 58 62 17 580
& YL T 54 68 47 49 53 55 56 53 60 58 26 579
& KA 48 46 49 54 50 49 65 52 55 78 24 570
s Sk 26 29 36 35 38 45 38 44 59 77 25 452
RLEAEN 34 30 32 35 34 38 36 41 33 37 23 373
* 40 30 24 33 30 30 31 31 34 31 22 336
B XA 20 29 33 35 29 32 38 33 29 36 7 321
¥ 38 42 29 44 35 25 24 28 21 27 5 318
B 25 27 18 27 23 35 29 35 30 33 20 302
17 6 10 12 15 13 20 24 26 46 47 7 226
K E 17 20 24 16 20 25 21 21 26 17 13 220
2 18 19 17 15 25 15 22 20 21 20 12 204
ek B 11 19 10 17 11 12 10 25 30 37 14 196
&) I A 19 18 17 22 16 19 24 15 16 12 8 186

A LK 1177 1239 1170 1279 1299 1260 1264 1245 1338 1517 601 13389

F2 2010—2020 FHEFTZERKKRBFARE LEMFILKE (%)
Table 2 The annual growth rate of the number of the scientific papers published by the main countries

in the field of pungent science between 2010 and 2020 (%)

ES 2011 2012 2013 2014 2015 2016 2017 2018 2019
% 5.79 -12.77 2.79 1.69 -7.33 -3.60 -0.37 0.37 9.33
kid 333 31.45 19.02 10.82 9.77 -2.12 -3.90 3.15 43.23
H A -11.40 6.93 -5.56 -4.90 -8.25 -2.25 19.54 -12.50 -3.30
# -11.54 2391 -17.54 26.60 -20.17 3.16 -9.18 -1.12 -6.82
P E 18.84 0.00 8.54 0.00 10.11 3.06 0.99 0.98 18.45

[FRics 28.07 -27.40 22.64 21.54 -8.86 -22.22 37.50 19.48 15.22
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(8% 2)
2ES 2011 2012 2013 2014 2015 2016 2017 2018 2019
# 2131 -13.51 1.56 4.62 2.94 1143 2436 4237 2024
eSS -508  -1607 4894 2000  -17.86 1522 5.66 3.57 6.90
91 F 2593 -30.88 4.26 8.16 3.77 1.82 ~5.36 13.21 -3.33
& KA -4.17 6.52 10.20 ~7.41 ~2.00 3265  -20.00 5.77 41.82
ESuRs 11.54 24.14 -2.78 8.57 1842 -1556 1579 34.09 3051
mER -1176 6.67 9.38 ~2.86 11.76 -5.26 13.89  -1951 1212
* -2500  -2000 3750 -9.09 0.00 3.33 0.00 9.68 -8.82
MAAE 4500 13.79 6.06 -17.14 1034 1875 -13.16 1212 24.14
3 1053 -3095 5172 2045  -2857 4.0 16.67 2500  28.57
B 8.00 -3333 5000  -1481 5217 -17.14 2069  -1429  10.00
7 66.67 20.00 2500  -1333 5385 20.00 8.33 76.92 2.17
e 2 17.65 2000  -3333  25.00 2500  -16.00 0.00 2381 -34.62
2 5.56 -1053  -1176  66.67  -40.00  46.67 ~9.09 5.00 -4.76
ekME 7273 4737 7000 -35.29 9.09 -16.67 15000  20.00 23.33
& 5 A1 -5.26 ~5.56 2941 2727 1875 2632 -37.50 6.67 ~25.00

K30 TOP20 M= ARHLM WL 3, i &nl L
K SCHT 20 2 AR PR Z2 8000 T S 15, i gH ok
SFUAET AL VT 2K RO SR M Y A - R e K
o RO Z RN R E IR R DL 186 T
SCHR B s 585 1, 30 e R 2 RAE R R R
RSSO HEA S 2 55 A
10, T Ui s [ 60 5 ] 1) — 6 22 R ALK 15 BUOR B2
WIS 3 — E IR T o R B A [
BERL R A3 AL A 55 9 FNER 17, 7T L3R 2 AR AL

Fa E B} 252 BF S 400 5 2 AR P[]
A —E BIBEE SR, HEA4 SE AT 09 2 AR B U R
R RN A JE SV R 25 B 4 8 53 e 9 8 R 2 S
WA TR R TE LR R RAL KA
SEMIARNS A, IR S A IS pE R 1k
SCHEA 2018 47 1 B AR E B PRE I . S35h,
ERFE T2 by o R v [ BB R
DA o R R Bt o St B A ) 388 R 3

£ 3 2010—2020 FHEEZNMAKRBERRERNETLEE (F)

Table 3 The annual change trend in the number of the scientific papers published by the main organizations

in the field of pungent science between 2010 and 2020 (papers)

LA 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 &% :i
G RKF 20 18 22 25 23 15 17 13 12 13 8 186 #H
VEPNIPNE 5 3 2o i 6 8 5 8 13 11 4 8 6 2 1 72 £H
HW KA 4 2 8 5 7 8 4 7 5 4 0 54 #%E
IC 3% & K 5 6 5 11 5 3 6 3 1 4 7 1 52 £H
JAb K # 9 1 6 4 7 4 3 6 4 5 2 51 #%E
Hamm-ES 2R T 6 7 2 3 6 2 6 4 3 7 3 49 £
Itk s EAY K F 0 1 0 0 1 3 5 5 14 19 1 49 M
FRY R 3 5 2 5 5 10 3 2 4 6 0 45 ©H
P A 3 2 2 5 2 7 5 5 5 5 3 4 v E
W E I FR 3 3 4 6 2 7 4 4 4 2 1 40 ¥R
WhF EE M LKA 4 4 2 2 3 4 5 2 8 0 40 £8
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(&% 3)
It By
A 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 # ¥ -
TAK F 3 3 2 2 6 6 4 4 3 4 2 39 B A
EXABRFAELER & 3 3 4 3 2 3 3 3 3 7 0 34 E XA
BB KR 3 3 3 3 5 2 4 6 1 2 1 33 Fx
SR BOK 3 3 2 2 1 3 2 3 5 4 0 28 #%E
BAR:HAAZHAMYE 3 2 5 2 0 1 3 5 2 1 0 24 B A
P EEAKF 2 1 2 0 0 3 4 1 2 8 0 23 GilE
bk K 4 3 3 5 2 2 0 0 0 1 2 22 £B
Ak K 2 2 1 1 0 1 5 4 0 3 1 20 £B
B EE K 3 1 2 1 3 2 2 0 2 1 1 18 £B
Bt 90 77 8 8 91 102 8 8 81 109 27 923

A JER T AR B 5T K SCHAT 12 15
AW, dFnr WU A B I UE I (Plos One)
HE B BOR B PR RS Ok R 2, ik
268 i , V-1 B4R T SCERE T 30 B kS S0 R
RRLLBE 222 0 32, 32 B g AE A B TR YT U7 T
(R BRR B 22 A 5T . K SCHEESS 2.3 F 4 1953 5 R
(Food Chemistry) . {Pain) Fl {Journal of Agricul-
tural and Food Chemistry) %5 2% K F], (Food
Chemistry) F1 (Journal of Agricultural and Food
Chemistry ) 9 A< 3 00 & 3438 £ A2 R4k

YR BMEA BEREERE B
FE MBI S, (Pain) ] T 32 24
T TRR A AR 2 A 7 T B B A B 5
{Scientia Horticulturae ) 1) 5= Z 42 18 T 9 A1 &
M BRR B 229, N 4 AT LUE Y & SCHREFERT )
IXUE P R HRGE AR B R R
B2 25 U BROR B2 AT . DRI SRR
SRS L AN Ry BR T S Bb 2 4, HAE R 2
FA: W) 50 22 Ul A 25 B 2 m

&4 2010—2020 FHERREFZ AP EHFRMEARLELENZETHLERE (F)
Table 4 The annual change trend in the number of the scientific papers published in the typical journals

in the field of pungent science between 2010 and 2020 (papers)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

g =
=
2

7

{Plos One) 100 22
(Food Chemistry) 17 22
(Pain) 28 29
{Journal of Agricultural and Food Chemistry) 29 15
{Scientia Horticulturae) 7

{Scientia Horticulturae Amsterdam) 6

{European Journal of Pharmacology ) 16 12
{Scientific Reports) 0 0
{Molecular Pain) 11 18
{Neuroscience ) 18 7

34
19
23
16
13
13
13

18

46 50 37 21 18 20 10 0 268
22 19 15 25 22 22 23 15 221
17 19 20 16 3 15 11 6 187
19 21 13 16 13 18 12 177
14 12 11 12 15 14 125
14 12 11 12 15 14 124
20 8 9 4 7 3 108
2 1 18 27 26 23 15 0 112
13 10 7 9 7 6 3 99
7 8 10 10 7 3 4 2 94

22 BEXREEMXEMNZINSH

TESCHRTT B0 A b BR T % SO L, 8051 1
DAL 2 7 i B — QU 5 B A ) — A AR
b, X —fE bR B2 h HfEEOk R R . HISEON

UK, BE % LB A M Sz e — > ACH 7 AR A
W1, HE SO — A AN EZA H Re3r
MBS T = HWR @ T A% —4
P —RIE 30, I3 5 i UE R Y5 Web of
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Science Z TN E R HIEE B, ZEM H
FEHCKE] T 100, B85 IR 5 70 681 K, 7E
JI o3 B K00 P R AT, S 2 R I Y
BT g, AT UL [ PR AR S R ) ey, e
SRR LR H ARG E] T 64, R T EE {1 T
TSRS v B0 s DR A7 s 1 528 AR
o PR T RO AR, DI TE R R B~ BF 5T 400, vh
[ & SO 2 SRR S RCBOF AN, /2 H
PR TR+ B E b S PR BN
FEL DU Y H A8 BOHE R (<50)

T8 SCHR B2 0E 77 T, 18 SR | A 2 Al
BHITSCER B Al A AT R bR i 2 —, 3R 6 Won
T RGBT+ 9 SCH 33X 10 e 520 568 11
SCEE AT 2 T 2 G e 2 S
SRS MR 7 B v B (R ) R BN L

X 10 R SCE A 6 R SCEER S AR A
Ly HE 2% R 2 R 22 e 1) Hochberg 452k 3¢ 1) SC 35
{American College of Rheumatology 2012 recom-
mendations for the use of nonpharmacologic and
pharmacologic therapies in osteoarthritis of the
hand, hip, and knee)J& T8 B4 , 1fij B B K
2419 Finnerup %5 P& 3 1Y 3 7 (Pharmacotherapy
for neuropathic pain in adults; A systematic re-
view and meta—analysis) . 2&HE T &4 40 - FL
IRFER A Attal 2529 % £ () 55 (EFNS guide-
lines on the pharmacological treatment of neuro-
pathic pain: 2010 Revision), # U] Hr ¢ K% 19
Dworkin %1% 3% 1) 3 % (Recommendations for
the pharmacological panagement of neuropathic
pain: An overview and literature update) /M
KA IH 4 1l 43 B0 Julius 55290k 3 (19 3C 7 (TRP
channels and pain) J& T# 2R 5 P 7 U
JNAEJE WK% Cao E H S0 TAEFRZW L/
Yy PR U, A5 v B 0T R 2 PR AE P
Gupta S C S5 AYRIFY 32 B G 1 24 B2 4k,

TEREG I UCRCAT 10 Y SCE Y, 43895 4 4 — iy
IRET R K221 Baron R 25 17 H 4 5 Bk R}
PSR TAE BRI K% 1Y Finnerup N B
R 7R 2 FE K A2 BE 22 1Y Haanpas M, BHT il K 2%
K BEBE ) Hansson P Z YT HF K1) Dworkin R
H A& B0t T2 BE ) Rice A S 4B 5 T

&5 2010—2020 £ Hy jE #R AR R # W R iE L
W3l AR+ E K
Table 5 The top ten countries whose paper citations
was highest in the field of pungent science

between 2010 and 2020

7 BAGIMAR  BHMIIMA H-index
£ 71 205 21.66 99
i 23431 11.77 57
* 21088 14.61 49
PR 12 262 11.71 46
0 A 14321 14.11 50
# 12 691 12.75 48
) 8 200 11.04 40
1% 15493 22.10 54
A2 16 742 28.82 64
% 92 oF 9361 16.34 48

Horp 2 R BB A S0 TAE, S UERE, X 10
T IR T AR KHR o BR 92 [ R W RHIF A B3 85 1 A 1
SR, UG T UL VT 2 1 GRAE R R R S 0T 5 A ]
R TREZEEMR,

BHFSCHR A& SC i BE R WL — R PR B
A NAE B RL 2= 0 5 S 52 00 g, AR 4 Web
of Science B EIM B~ (% 7),2010-2020 471
V) 7 A A AT 5 AR % S e 2 R E R R B R K
S0 Lee J, HARE A A S SCHR B A F] T 100
B, HEZHE 2 IR ORI S ARl K 2% Zhang
Y, EIEE T AR AR R AR AT
T AR W 2t — B2 R A Bl 2 S 5 1 B
RS 3 55 4 RER 0 BN R K
Wang Y FI4EF R K2% Wang J, J5 & £ 20 E
T2 5 hRRE 5 TR E g, th T
W, & SCHET 10 MEFE T A 6 AFRF¥4ZE AT
B, T R I A RS 4 TR R 2 A
Bl AIF 5% 400 35k 1 A AIF kR LA R Iy s i
23 EXR.FZANG BAREZBDHHEXES
i
23.1 ERMGIERAHCEST B SCL 08
F SR 1 98 SO RN 5 | AT AT — 2 FR I b
AL R AE BRR B 22 00F 5 400358 1) B F 52 3 AR i)
710 B, L SCI A% O B0 127 vh 3 B 18 SC8CHE
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Table 6 The top ten citations of the papers in the field of pungent science between 2010 and 2020

BAR 5] F ¥k
AR AL =3 R R
J IR R HE P/
American College of Rheumatology ~Hochberg MC, Altman RD, April  Arthritis Care & Re- 1425 178.13
2012 recommendations for the use of KT, Benkhalti M, Guyatt G, Mc- search. 2012, 64
nonpharmacologic and pharmacologic ~ Gowan J, Towheed T, Welch V, (4):. 465-474
therapies in osteoarthritis of the Wells G, Tugwell P
hand, hip, and knee
Pharmacotherapy ~ for  neuropathic ~ Finnerup NB, Attal N, Haroutounian Lancet Neurology. 1056 176.00
pain in adults: A systematic review S, McNicol E, Baron R, Dworkin 2015, 14(2): 162-
and meta—analysis RH, Gilron I, Haanpaa M, Hansson 173
P, Jensen TS, Kamerman PR, Lund
K, Moore A, Raja SN, Rice ASC,
Rowbotham M, Sena E, Siddall P,
Smith BH, Wallace M
EFNS guidelines on the pharmaco-  Attal N, Cruccu G, Baron R, European Journal of 940 94.00
logical treatment of neuropathic ~Haanpdd M, Hansson P, Jensen TS,  Neurology. 2010, 17
pain: 2010 Revision Nurmikko T (9): 1113-E88
Recommendations for the pharmaco- ~ Dworkin RH, O“Connor AB, Audette ~Mayo Clinic  Pro- 731 73.10
logical management of neuropathic J, Baron R, Gourlay GK, Haanpaa ceedings. 2010, 85
pain: An overview and literature up- ML, Kent JL., Krane EJ, LeBel AA, (3): S3-S14
date Levy RM, Mackey SC, Mayer J,
Miaskowski C, Raja SN, Rice ASC,
Schmader KE, Stacey B, Stanos S,
Treede RD, Turk DC, Walco GA,
Wells CD
Neuropathic pain: Diagnosis, patho-  Baron R, Binder A, Wasner G Lancet Neurology. 687 68.70
physiological mechanisms, and treat- 2010, 9(8): 807-
ment 819
The evidence for pharmacological Finnerup NB, Sindrup SH, Jensen Pain. 2010, 150(3): 590 59.00
treatment of neuropathic pain TS 573-581
TRPV1 structures in distinct confor- Cao EH, Liao MF, Cheng YF, Nature. 2013, 504 493 70.43
mations reveal activation mechanisms  Julius D (7478) . 113-118
Regulation of survival, proliferation, Gupta SC, Kim JH, Prasad S, Ag- Cancer and Metasta- 461 46.10
invasion, angiogenesis, and metasta-  garwal BB sis Reviews. 2010, 29
sis of tumor cells through modulation (3): 405-434
of inflammatory pathways by nu-
traceuticals
TRP channels and pain Julius D Annual Review of 461 65.86
Cell and Develop-
mental Biology.
2014, 29: 355-384
Recruited brown adipose tissue as an ~ Yoneshiro T, Aita S, Matsushita M,  Journal of Clinical 441 63.00
antiobesity agent in humans Kayahara T, Kameya T, Kawai Y, Investigation. 2013,
Iwanaga T, Saito M 123(8): 3404-3408
The transient receptor potential fami-  Nilius B, Owsianik G Genome Biology. 372 41.33

ly of ion channels

2011, 12(3): 218-
208
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x7 2010—2020 EHEHKMFZRARFELXLERHHIES
Table 7 The top 10 authors with the many papers in the field of pungent science between 2010 and 2020

i3 Ha 5k Lk HUAH ES

Lee Jeewoo 100 HRREFE +
Zhang Yang 80 PR R X kil
Wang Yuan 79 A@RF ki
Wang Juan 66 de AR F W

Li Ying 55 AW R F ki

Liu Yang 55 EREZITLKRZF FgE|
Tominaga Mitsutoshi 55 IRR &K EF Bk
Lee Jong-Ho 54 HRRF #

Li Jing 54 F oAb Rk K +
Sahebkar Amirhossein 54 Liteh R FEF 7

F TR FEXT S, R VOSviewer #AEXT 2010—
2020 4 103 1] B B} 27 A 53 90 SCBC R R 5 | A
UAFIEAT T ] AL 3 AT 2

S H VOSviewer /45 4 bR B 22 i 5% 410
WERMGIER R KL, 206 R ER, 78 SCI
OB R e SOy Al b FR ) R R R R R 2 18 S
R 25 R Eo/NRSCECR 40 R — L
46 N E K, LIARIE E 552 ) g (%) AT 58 PR R G 7R 5%
FRMYENE B e L (5RO N B i I AR
e 3R 18 SR FNZ R R AE BRIR R 22 0F 58 A i
TEERRREE AN F B RAF R SRR . H B S

Slovakia

4" Russia
Sweden  Finland

158 Pl 2 [ £ 3 2 B e 1 [ 5 2 [ 7 BROR B~ AT 5
R B 1 DD B ) | BRI
I 2 ) A 5 A

R E SRR REILE 2, LE HE H
7R b [ RO LY B A KK S
L, UL b E G R S I TR
TR, 5 IR 25 ) FE o 3K, SR B0
THORBART SR A, KR BA HES
o ] 5 ] % ) )R Bk 2 BF 5 5 AR B T, R
RABUAE SR RS | 24 () B 3 0 58 25 7
I

B2 2010—2020 FHEFHFKBEAREXHERESIEXRE
Fig.2 The plot in the cooperation between the countries in the field of pungent science between 2010 and 2020
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Fig.3 The plot in the cooperation between the authors of the different countries in the field

of pungent science between 2010 and 2020
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Bibliometric Analysis of the Pungent Scientific Research from China and Foreign Countries

He Yuyu', Zeng Ziyi', Wang Hui', Chen Kexian®
(“School of Statistics and Mathematics, Zhejiang Gongshang University, Hangzhou 310018
“School of Food Science and Biotechnology, Zhejiang Gongshang University, Hangzhou 310018)

Abstract Capsicum plants such as chili peppers not only have unique pungent flavor, but also have many pharmaco-
logical effects owing to their components such as capsaicinoids. In order to know the correct research progress and the
main academic context in the field of pungent science, a total number of 13 389 papers from the Web of Science core
databases were conducted as the data sources to analyze the global research on the pungent science from 2010 to 2020
by using the statistical analysis tools like VOSviewer software, CiteSpace software, MATLAB software and Origin soft-
ware, with the help of bibliometrics methods, where the factors like the number of research papers, the influence of
countries/ journals/ academic institutions/ authors, and the research hotspots were considered. The results showed that the
pungent science study not only involves the traditional fields such as food science and pharmacology, but also includes
the fields like plant science, neuroscience, toxicology, biochemistry and molecular biology, among which biochemistry
and molecular biology, pharmacology and neuroscience are the main research hotspots in recent ten years. The United
States has the largest number of papers published in the concerned field, followed by China and Japan. The annual
number of papers published by Chinese scientists has increased rapidly, the proportion of Chinese scientists in the top
20 scientists in the field is quite high, and the overall H index of papers published by Chinese scientists is large, but
the number of citations per paper is some what lower than that of some countries like United States and Germany. The
cooperation between academic institutions or scientists in different countries has become a norm, which mainly include
the above—-mentioned hot fields. In addition, the keywords with the strongest jump intensity and the longest jump dura-
tion were explored through related analysis, along with the main jump keywords in recent years. This paper would guide
the scholars in the fields of food science, chemistry, pharmacology and molecular biology to fast grasp the research di-
rection, development trend and hot spots of pungent science study, and also provide the theoretical basis for the strate-
gic decision of the pungent industry.

Keywords life science; pungency; capsaicin; bibliometrics; science citation index



