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Knowledge map analysis of Lycium barbarum polysaccharides
research at home and abroad

QU Wei " ,FENG Ying, WANG Tong,SUN Yi-lu
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Abstract: The knowledge graph analysis of literature information in the research field of Lycium barbarum polysaccharides
(LBPs) can provide theoretical reference for researchers to accurately grasp the research progress and development trend of
this field. In this study,the Chinese and English literatures of LBPs research retrieved by CNKI and WOS were used as data
sources. The authors, research institutions and keywords included in the literature were statistically analyzed and visually dis-
played using bibliometric methods and CiteSpace software. A total of 718 Chinese and 387 English literatures were included in
this study. The author with the most Chinese articles was Zhang Shenghua of Huazhong Agricultural University,while the au-
thor with the most English articles was KWOOFAI SO of the University of Hong Kong. The research institution with the most
articles in Chinese and English were Ningxia Medical University and the University of Hong Kong respectively. The research
on LBPs had regional characteristics. The keyword analysis of the literatures showed that the research hotspots of LBPs in Chi-
nese and English literatures focused around the biological activity currently. The research frontier of the Chinese literature of
LBPs was on the oxidative stress,anti-ultraviolet radiation,and immune synergists. The research frontier of the English litera-
ture of LBP was on the reproductive system,DNA damage ,autophagy and so on. The results showed that the research on the
quality , mechanism of biological activity,and application research were current research hotspots and possible future research
directions of LBPs.

Key words : Lycium barbarum ; polysaccharides ; CiteSpace ; visual analysis ; knowledge map

FiAL F (Lycii Fructus) S i RHE ) 7 E AL o e 3R A 5 SR A M 7 2 AR 98 %
(Lycium barbarum L. ) (AR B4R WL MRS o & 2R 0y, kAT 20 KA
T B g 245 FH P AN, A 2 A e SRR 44 B2 301 5% ) FJE HERJEAN 2 y28 45 , P AT MR L T
P 2 —, BA PO PUAAL DU | e

R F:2020:0520  HEE F:2020-1207 W RIFIR R 2 E T 2010 H 2

* WIEVEH Tel :86-010-64900973 ; E-mail ; quwei@ buu. edu. cn



Vol. 33

i A [ N AMIAC 2RI TS B R 1 2 A 127

Kl WA XIHAL Z2 BRI FE 38 A5 R, SCHRAE .
SR, R AT S R B v K i E ST T 1) Al
AR Tz 3 i IR SOk T 3l 6 e LU i)
F 58 AU ) BB AIE 5 T [l 0 & i 34, BR ) 1 A A
ZHEPERIREE , 5y i i o7 = 2 AT IR TR 2, IRt
AR I SCHR T 27 05 VA XA AC 22 W 1 1 9 A1 Sk
Ay PR B B AN 234, DLW A A 2 S Y
PO SHTT o X MRS 24 SRR T SR T 2 g
FESRIARIE . BHEFREE TR BRI
BN & AR B — o R SCk i 2R s
CiteSpace 1F A AL M F 4, 388 3 %) — & Y0 A
WFFE R IEAT AT AL 3T, AT B = ROt AR s B
AR P T 98 TR TR R AR R R SR 4
I, AT 5T 2R H CiteSpace 1 X 46 AL 22 B8 0T 52 19
Hh B SCSCHR PEA T RN TR RT3 237 , ]I 45 45 %0 S B SC
HRAIE 352 , A SCRIR Tt 2 A B 0] Ay AC 22 8 A T 52
PEREFNES, AW T R BT, Sy ASkATAL
RIS A SR U 55
1 HREHZE
1.1 #ERiR

AT 5T B T S0 SRR B ok R T b [ M
( CNKI) fyAZ.C 33 T CSCD A RIEOE P2 , 95 SOk
BRI T Web of Science BUA% LA 5, K R &AM
U o F” , vh SCSCHER G FR 1R S A AL A 2
BB TS SCRR G R 1R R “ Lycium” OR “ wolfberry” OR
“Goji Berry” OR“medlar” AND* polysaccharide * 7, ¥
RAEPRVEE M F % 2020 426 A 17 H ., ¥ SCHik
PAAEBRBRIE , N AFRIE ORI TR 7ML 2 0
ARG SR ; HERR AR : O 5 & 3R 3k ; QFE# ARy
S BARTCER; @5 FMIC M STk, KA A
HEBR bRz , Bl 152 SCHR T H 7 22 07 08 SCHR S e 245
B o SO RLOCHR 718 T, 3 SO RO 387 B o
1.2 #MRFAE

Xof SCHR ¢ 2R AR 1Y I 8] 3 A AT SE T, el SC
Tk & Fe S 1] 2341 P, LL 3Bt vh 3k SCHAC 2 BB 5 53C
TR AY & R DL AN 35 2R ] CiteSpace B (hRAS
5.5. R2) X SO AL Z2 WIS SCRR A 9
PR AN GBI HEA T PR A, 2 IV BESE LR
BRI 2% K13 DL BRI 244, 2 1 DG B im) 2 2 5]
T RIEIEE LA AT PR, R O (AT 5 K 1
PRI LS e S i
1.3 RHSH

CiteSpace HA4:H 7 s 288 (node types ) 4351 1%

FEVE#E (author) | #L#J (institution ) | 3¢ £ 17] ( key-
word ) ; TEIS X731 (time slicing ) H o SCSCHRIN [1] 25
FER 1988—2020 4F:, & 3 SCHR B[R] 5 3 Ry 2004—
2020 4F, 45717 2 A BB XA B (years per slice)
YU E Ay 2 4 TE B {EIEHE (top N per slice ) H12%77
JTISAIYRERE N oA 100, RP7E ARSI X APk £ 11 100
AR AT R TE 28 BT A7 2 (pruning ) Hh4% 7 2
RIBI O T4 M 45 ( pathfinder)
1.4 EEHEG=*

Hi 1.3 AR U AN G, 35 SO/ NS A E 2
BIURE 4)  SC8S i B8 O B I] H B AT, 7 i R 3%
WIVER B e SC o 22 O T L BB g 5 5
JRUTB) P 2 S A 2 B T] 7 5 A O R 5 B O
S L IR B % 4O, R IR LA RS 1R OC
FRBRER Bl G B IR B BB T R N B )R AR
FNAEAN[) IS TR] B AL e SC A 50 B O B 1) H
BRAATUC , 19 A P00 0,y 28 Ry B, R3S I ) A
E AT 5 7 RN A 5 0 B R B T P el
HERTHET 0.1,
2 HR
2.1 XBEREESM

ASHIF S A e SCSCHR B U BLAE 1988 AR S
HRAEAR 23 A 52 LA B BE L 1988—2004 4y 22 12 14
KM Z B B R SRR B D AR R SCEAN R 9 T
2005—2019 4Fhy bR & I, i B B & SC AR A0 1Y
i, e 2005 AFf9 21 FEHGNE] 2019 4R (1) 44§ 48
RICE N 3T J o ABIESE By 5 SCSCHRE RO BLAE
2004 41 SCHRARAR A 5 LA B, 2004—2008
AEREAPIRRI AR ) R SCHREAN 6 R 52009—2019 4F
S R SR, AE 1 R SRR D 30 R, & SCEE 2009 4F
A4 16 FHEfing] 2019 4511 56 f , H17E 2017 4R 2019 4E
PR I SOk A S (LK 1) o
2.2 {EESH

ARWFFERH SCCHRAE #2547 2 273 {3, R SCE
HEA T 12 7 a1 o3 il sk s A2 (AR rh ol R 2
42 55) BB CRBUR A, 31 0 ViR R (R R
216 5 ) RS L TRER A=, 13 /) (MR (K
DUORF 12 55) RN (T BARMBLEBE, 12 ) |
FHAR (T EAMBLBE, 12 ) (B (T A
BHEBE, 12 0 ) BB (IIARR KF,10 5
Deae (IR, 9 0 ) IMESS (R KR%,9 1) i
B (AP R RAE,9 ) o MR SCSCERAE #3174
VERIZ8 53T, VAR 1 0 S /s BREA & SO OR 45



128

KIRF=YIBE R 5T K

Vol. 33

wn N
(=R
1

—@— 33K Chinese literature
—B— 5}3C3CHk Foreign literature

N W B
(=} (=} [=]
T T T

R CH
Number of articles

(=}
T

0

1986 1988 1990 1992 1994 1996 1998 20002002 2004 2006 2008 201020122014 20162018 2020 2022
RILEEAR
Year of publication

&1
Fig. 1

TR (WK 2A) o SRR 18 AL 13 A7 AE
FERER UL T 6 AERE BIFFEHIBA, b LAY
KRB PR A 9 AT AU B R o AR 3 A [
PR TF SR e 2 SCRRPEAT Bel 132 0 M7 )5 AT A, B
R FAFC ZHEIT T 3G SR R FEH R 2B B
Jil 4 MR FH AT BN, 3222 TF Ji 1 MR 22 M0 /) Bl
SR AR W BT s BE R , AR Al R~ iy sk 4
WIBN K3 1 O TAAC 22 Wl 1 73 25 24k | 45 K e ik

A # 15
i ok At
b4
B
. PN W

" . - a@nn

! €4 o o &t EAEAR
grm 4
2 W
o
‘\‘%' B Al e 4%

&l im

HI1C & HEHF 5% S ST STk (8] 0

Time distribution of Chinese and English literatures on L. barbarum polysaccharides

PIE LR BT S R R Y B B
VA BABEA T 2 M0 O L5 22 45 A 3 2R 50 11 24 B0
Ve B b 8 8 /R I EAT T O S BF S OE R Kb
Sl SEARSR YT b TR R 2 1 244k B A A H
O B G 8 V8 R IR I AT TR R
TR ACHRAL 7 5 B 5 N PR AT S [+ SFe 5k A [+ 3]
oM SO I S5 R 0 Mk R G B A g I 3
17T,

ZHONGFU WANG

JIANQIANG YU LINJUAN HUANG

YUXIANG LI SYUANLIANG HU

TAO SUN PEYUN WANG

. RUI ZHAO
YOULONG CAO JIA XIAO

YAME] YAN 1
@AYMOND CHUENCHUNG CHANG

'@(WOKFAI SO

E2 HMICSERREENSIERLE

Fig. 2 The network of authors of Lycium barbarum polysaccharides
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Fig. 3 The network of institutes of L. barbarum polysaccharides
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Fig. 4 The co-occurrence network of keywords on L. barbarum polysaccharides
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Table 1 Keywords clustering list of L. barbarum polysaccharides in Chinese literature
RZE D R E SRR RAhr% W5 328
Cluster ID Number of nodes Contour value (S) Mean year Cluster label (LLR) Research topic

0 17 0.98 2004 o MIAC ZHEAR DA RIAL it BT 5
1 16 0.98 2000 T 41 HIAC 2 B0 04 2R 6 1A 5

2 14 0.94 2005 TR a FRILH AT Z WX B2 A 115 1)
3 14 0.958 2006 240 L) 1 AT 2B 2 L A 1 1 )
4 13 0.905 2008 W EMZTT G 22 M XA 28 2R GRS )

5 13 0.984 2009 BEIR I A 22 3 1) WA LR 7 B 5
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PESCICHRITFE 22 [ SR AR AL 208 1) 2 03 P AR HTBL
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Table 2 Keywords clustering list of L. barbarum polysaccharides in English literature

RZE D REPY R E S K% IFhEN)

Cluster ID Number of nodes Contour value (S) Mean year Cluster label (LLR) Research topic
0 37 0.831 2009 Polysaccharide Hc Z W0 A DT T
1 34 0.763 2014 Brain Hre X 2 RGO E IR 5
2 28 0.798 2012 pi3k FAD ZHERT PI3K {5 558 B R 0o
3 25 0.735 2013 Posttreatment MAe 2 BEXT UL 3 1 P B
4 22 0.634 2014 Neuroprotection ML Z XTI 2 RGP 1 ST
5 19 0.897 2014 Microstructure AL S B AR 5 AR X AR A S T3 19 5 T
6 18 0.808 2015 Lymphocytes I AC 22 1) B S T P ST
7 15 0.876 2013 Fermentation A 22 Wi X T TR 1) 5 1
8 14 0.895 2015 FT-IR M Z WAL 2 A R E AT 5Y

2.4.3  E4EiNE RIS

XA BIF 5 ) F B ST TR 5 B ) R AT 98 A PR AR
W, 5 RAEHEA AT 16 7Y OCHE WL 2% 3, WoRfifd 2
BERIFSE Hh SCSCHR A 1988 A1 iR 58 LA A, 4% B B o3
S VIAE AL AP35 Pk B ok 280 Ak i 1 T 25 55
GRS B LU AR SR AN R S RN g A
RGN 32 B 5T IR S5 A AL 22 4 I 5T 0 SC STk A
2004 AEFFIR BRI AL, BT Bl U Z R T 2 &

¥ ( polysaccharide protein complex ) . ( polysaccharide
protein complex ) g i3 4k (lipid peroxidation) . $i
2 (anti-aging ) FlJiE 5 Z #K41 (insulin resistance )
R IE AR 9 SCSCHR L DNA 4545 ( DNA
damage) HI H W8 (autophagy ) Jy R BEFEA L, XTI
MR 2RI 5 00 vh & SCSCHR OGS 3R], 2 0 B T AR
Jitid Ak (lipid peroxidation) ™, H 7& H SCSCHk H1 1%
PSS S ) LT3 SOk

R3 MRESHERRXBRORASNT

Table 3 The emergence graph of keywords on L. barbarum polysaccharides

HRSCCHik

Chinese literature

HECICHR

English literature

ZEIE

ZEBUHA

Sl Burst IR AR Ko gin] Burst IRy 2Ry
" Starting Terminal 1988—2020 Key . Starting Terminal ~ 2004—2020
Key word detection detection
: year year word year year
value value
VEFHBLEI 4.324 3 1988 2002 — L. barbarum 5.785 4 2004 2010 S
B2 2.8254 1991 1994 - Polysaccharide 5 ¢ 2004 2011 =
protein complex
LKA 3.731 4 1994 1997 = Glycoconjugate ~ 5.451 1 2006 2011 —_—
EYEYE 4.3636 1994 2000 —_— Lipid peroxidation 2.522 2 2007 2013 —
B EfL 3.1726 2002 2007 — Identification 3.370 3 2008 2010 —
SRR 2.981 2 2005 2007 - Traditional 5 350 2008 2012 —_—
Chinese medicine
FEEL 5.783 9 2007 2009 - Cell proliferation 2.871 1 2008 2010 =
Wk 2.9456 2010 2011 - In vivo 3.392 4 2010 2014 p—
KR 3.5752 2010 2017 == Mitochondria 2.77517 2010 2015 —
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%23 3 ( Continued Tab. 3)
3k BHESCSCHR
Chinese literature English literature
B e I
B T TR X OOM gy spes
- Starting Terminal 1988—2020 Key . Starting Terminal 2004—2020
Key word detection detection
year year word year year
value value
AR i 3.42 2011 2015 = Medicine 5.0237 2011 2012 =
H B A 2.990 2 2011 2015 = Anti-aging 3.1552 2012 2015 —
i 5.058 3 2013 2015 Insulin 3.973 8 2013 2016 —
resistance
W T 3 3.508 8 2014 2018 = Expression  2.491 4 2013 2015 =
HALRI 6.952°5 2016 2020 — Repr‘;‘:;’r‘r’:we 2.5256 2016 2017 =
sy
ARG 3.5276 2016 2017 =~ DNA damage  2.988 2 2016 2017 =
GepE R 4.557 3 2018 2020 - Autophagy 3.3955 2018 2020 —
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FRAFFHE, BE 1 HIAC ZHELE AT S BT A W T
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