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Abstract: Objective To explore the research development trend of Huangjing (Polygonati Rhizoma) and provide a reference for
Polygonati Rhizoma cultivation, clinical research, industrial development and quickly understanding its connotations and identifying
research hotspots. Methods The Chinese and English literatures of Polygonati Rhizoma were retrieved from CNKI database and Web of
Science core collection database, and CiteSpace software was used to make a bibliometric analysis from the number of publications,
authors, institutions, countries and keywords; The patents of Polygonati Rhizoma were analyzed from the aspects of the number of
applications, geographic regions, organizations and inventors with the help of incopat database’s own analysis software and Excel. Results

Over the past two decades, the trend in publication outputs for both English and Chinese articles on Polygonati Rhizoma had exhibited
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phased fluctuations. Notably, there had been a marked surge in publication numbers in the last five years. The co-occurrence analysis of
collaboration networks showed that the authors of the largest number of publications in Chinese and English literature were Li Youyuan
and Bao Jinku, respectively. The College of Agriculture of Guizhou University and Sichuan University were the research institutions with
the most publications in Chinese and English, respectively. Furthermore, the Chinese Academy of Sciences holded the highest degree of
centrality, which had significant influence in the institutional collaboration network; China was the country with the largest number of
English-language publications, and had more extensive connections with other countries, making a significant player in the field of
Polygonati Rhizoma research. The analysis of keywords in Chinese and English literature showed that the analysis of constituents of
Polygonati Rhizoma had shifted from simple research on physicochemical properties to understanding the molecular structures of
compounds; The cultivation technology had developed from basic method of seed sowing, intercropping, etc. to more suitable undergrowth
planting pattern; The research on pharmacological effects focuses on the regulation of glucose and lipid metabolism, prevention and
treatment of diabetes mellitus, anti-oxidant, antiageing, and antidepressant. At present, the number of patent applications of Polygonati
Rhizoma was in a downward trend, and there were more patent applications in China and other Asian countries where the influence of
traditional Chinese medicine culture is greater, and the content of patent protection focuses on the compatibility of Polygonati Rhizoma.
Conclusion The research of Polygonati Rhizoma is still in the stage of development and has attracted extensive attention from scholars
at home and abroad. Currently, the prevention and treatment of diabetes, anti-oxidant, anti-aging, and antitumor are the research focus of
Polygonati Rhizoma, and will remain the main research direction in the future. Among them, the regulatory effects of active components
of Polygonati Rhizoma on intestinal flora structure and immunity, as well as its target and signaling pathway, will be the focus of research.
The in-depth development and innovation of Polygonati Rhizoma products will also be a development area that needs high attention.
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§=0.8614 (>0.7), KUPIRRKLGERAAEE. &
RRA Y MG B ES IS, RIHEA
Z AR R PR 2, w0 (R 20 #1 (2
B #3 (LR #6 (JUHEERS) #8 (/MR-
#o (WGBS #10 (W T ER) A#12 CREPS
MO FE B KRS S b 2R LA
T, RS (BRSED. #7 (EKE) gl (44
70D EEDNTORE A LR PR RS A 2 (2
TR #4 (FORE) SRR M0 B E VP A G .

RN E ), F AT RS RO R 2,
IR ZHE (H0 A W R B IEACRE . K. £
Wi ZIEERE S, RUUBR ZHMM R 2 N
s LEMAEERSE: 2R 1) WEEH
ZHE. B, WEZE. BRI S, RS%E
TEHORE R T (R 78 A = B A Bear o0 A S L
B (b (#3) s 7M. MR,
BB PrEAL. USROG, BRI
B EORE PR R BT RV SR (1)
FEZCHRE . PR . TP2M . M) T2k,
W N2 R E oA R3S . MmN T2+ R LR
R S AR

S SCHR OSBRI R R I 377 AN AU
1282 Lk, TERREFRZE 9 4, BRMHUE 0=
0.6129 (>0.3), “F¥#E{E S=0.7957 (>0.7),
RIARRM LG R B E MR, BB RKRY
P SCHEREE I TE#O Cautophagy, H WD #1 (oxidative
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Fig. 6 Clustering network of keywords in Chinese (left) and English (right) publications on Polygonati Rhizoma
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KA RALGREE, 5 BEBR o o 12 B R AR AR
FNF ] B (14 5 778K 20T,

ORGP SCOCHR OB TR AT L3RS 24 AR
A (B 7D, Horai B s R R “ /M2,
FRILFFELIK A 17 45 (2002—2019 4F), 58 /)
ISP A “AT %7 (2009—2010 45) Fl “ 55
&7 (2006—2007 ). iR A (1 R BT A
53 2 AN, 2002—2010 450 R 0 4 32 22
R RAE S BIE L3 23 BT R PR 55 7 THT s 2011—
2023 SRR IR R Dy 70 B Al A A 2 BEAE FT IR
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( Polygonatum verticillatum ,

BEIE R A ST i L
Y FRLAFSK 0SB ] G K M IEIAMT T B,
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PRSI SOk S BRI T L3RS 11 AR
WA, aniEl 7 B s B ORI OB 1] B 4E “extract”
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Top 24 keywords with the strongest citation bursts Top 11 keywords with the strongest citation bursts

keywords  year strength begin end 2002—2023 keywords year strength begin  end 2002—2023
A 2002 9.25 2002 2019 protein 2008 3.16 2008 2011
HUR=E 2002 4.55 2002 2007 concanavalin a 2009 4.95 2009 2015 R
Fi 55 2% 2002 4.02 2002 2007 ophiopogon japonicas 2009 4.15 2009 2012 _—
SEaG M 2002 4.02 2002 2007 extract 2009 3.94 2009 2018 —_—
BRI 2004 3.73 2004 2010 polygonatum cyrtonema lectin - 2009  3.34 2009 2017 —————
BOR R 2002 3.37 2002 2007 polygonatum verticillatum 2010 6.29 2010 2015 ——
FRME 2006  8.55 2006 2013 ——— — plant lectin 2010 3.59 2010 2019 _—
LIRS 2006 6.40 2006 2007 ———————— aerial part 2011 6.41 2011 2016 _—
AR 2006 5.51 2006 2010 _— cell 2008 3.95 2018 2020 —_———
/N 2005 4.66 2005 2010 polygonatum sibiricum polysaccharide2008 ~ 3.63 2019 2023 e —
E2 B 2005  4.15 2005 2010 polysaccharide 2019 4.07 2021 2023 S—
AT 2005  3.85 2005 2010
1IEZZ5286 2006 3.27 2006 2010
ZIEHKS 2005 321 2005 2010
HAIAE 2009  6.24 2009 2013 _
i 2009  3.90 2009 2016 —_—
IARMEE 2009  3.85 2009 2013 _
209042 2009 3.63 2009 2013 _
17 % 2009  3.14 2009 2010 —_—
WREZHE 2002 834 2011 2019
SyEaif 2011 431 2011 2013 —
T 2012 3.81 2012 2019 ——
TEE) 2012 3.33 2012 2019 —_—
SRS 2019 5.89 2019 2022 —_
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Fig. 7 Emergence analysis of keywords in Chinese (left) and English (right) publications on Polygonati Rhizoma
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Fig. 9 Timeline view of keywords in English publications on Polygonati Rhizoma
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PUEEE . PUHHRSEA RHE L8,
24 TRIERFEITHH
241 HiHES ek R AIE R ERA ) E 5
X R RIS R AT SRR RS, FTRL T filss
A L R LEAS [ [ 5% s [X RSV R R A 0L % LE
/N H N A [ B R AN X B RGP, T
I3 BT SRS L A A BRAT R B D, TR SR (1 K e
o N E A BRI T 8 58 4 BRI 7 40 5 s i it
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FIREEEE MR E (B 10); mafasE
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B, IR TR R E A TR G B 1R
2010—2013 FF 2Pk EFHE%, SN T K EL,
ISR 2016 FRIAPGERIFERES, SIS
() 2 AR ALY (2016—2018 4F) B&AG /Mg i (21 7,
HEF] 2022 FHZIEE FREMEE, FRER
LRI AR BH I A IS, 75 BAH IR 7ML
Pl RN 3 4k 8 - 4K0BT () S A

2.4.2 ARRHIS A RSN E K LR H
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Fig. 10 Annual distribution of number of Polygonati Rhizoma patent applications
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243 HHENM  XERHGEPUIREAT 0 Hra] DUk
BLEIHT AR R LA gL, IRttt —
AT HLRTES L. AR TG R R
EHEAET 10 BIHEN (R 9), XLEHUW 2]
SO R TS T R 25 S iR R, e
LIS EE 25 T B A PR AR 75 S E AR A PR

*8 EBEHHIBHNEHISHE
Table 8 Regional ranking of number of Polygonati

Rhizoma patent applications

H4 [ R B HiEHE  HH%
1 H 1709 91.29
2 L] 84 4.49
3 X H 33 1.76
4 H4 14 0.75
5 2 W 6 0.32
6 [E2E[ 6 0.32
7 KRR (EPO) 4 0.21
8 2 3 0.16
9 K FIE 2 0.11
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R9 HBEFRIBHEHRA 10 BN

Table 9 Top 10 organizations with number of Polygonati Rhizoma patent applications

He4 IR AR PRI BRHE
1 bR BR 25 F TE e A B2 =] TEITHAR ORI A S AE S5 ) P 25 20 5 1) 21

2 EEHCRIZ B AT BR A ] ORGSR B L RREEORSE 15

3 HREPEAR AT PEm gl FERE. BRI BRI ARMEZR AT 25 15

4 NI AEMRHA IR AT PATIRE . R SR IR A rh 24 I 7R 10

5 MHUMRZLARAR FORE A S R0 1) 11 26 L o 42 ) 9

6 LifphERZREEI R e B TG BRI EmSERhAAEY 8

7 PE AR L TR HRFERE. BEE. OTHMREEET 8

8  PEAX dERD EREAHRAF U B BE R R SR T AR S e T 8

9 EKTARLERERT R ZAE SRS R B R T 12 17 i 4% 7 8
10 PO ERZ RS BRI G 8
Al NS AEYI R BT IR AR R ERARE R R E R U IRE 3, B R AEROE 2014 4

Bt @ el e DU R 2R ORAEE 2L &
By, A EA KRB T AR H R (b
5 ERBERAR . A, EHY EEREZH
PR AN TR 1 5, TERE Ly o0 bt B o st 42
MR 1 K. B, GEMEERENEREHT
WEIT NERS AT 4EAL I R 25 4L A 00, R 97 FLIRIE A= 1)
FRZGAL AN, RT SRR 2 b 2 4 A s,
(L IK e ) P 2% 3 BN TORG 1R 4H 5 e A A L )2k
FITR BT AR S 87710 DL R B B R P K
MHEAET 10 IRV BT LAE 0t 78 B0k &R 11
Mok oA LR T, S AU 2 TR A A AR s b

244 FERWIN EIEE RN R NFEARE TR
BB EFZE ARSI OB AN, ENHEA
SERTI EERHANBRARES 10 A (B 1), H
r UL IR 4 QR I R BV 1 24 BB A PR A R L
2018—2021 4L 9 AR LA, W& F B KEH

L/

& S PNV e sE oY bl A /A w S e R 1R N
PR R B H P A RE . i
JIEGR T HE LR 6 F b 25T R R R, Ok
T e i A B TR B T . SROGH
PRI X BANEAR S 5 NAE 2008 £ H 8 Fif
ARG EE . BlEE. POSEaNEERTs
ZE M R AT L DA 22 25 F TE e A1 BR A mIOF K
TR OO SIAE ) 2 R 25 4L 5 W I

FR & F o
3 e
31 WRHBES5EIE

AW 5T CiteSpace H A incopat 4k 2 H
THEZA AN 2002—2023 FE5 T 3RS 2016 F
HHSCSCHIR 365 S PSSR 1702 TE L) K 170
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JEHE T R, I RS0 B BRI 9T AT T
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Fig. 11 Top 10 inventors with number of Polygonati Rhizoma patent applications
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WK SEH AEE VA SRR LR RiEE R,
28 2 AR I TR SR S R AT 2

AR T-BORE (R RIE 78 58 2 00 =5 T35 PR Rl 23 73
FrAZg B E LS, Hrh ks 20, PrE A ER &
BT 16 W PR 5 A2 B N AR [R) SRV I s eAh,
A8 SCHRAN 21 FH 4 7140 i S 56 4R T SOk I 25 BEAE A
BLHI, [ P SCHERIE VA B B60RS 10 R L B Al T
L35 [E N AN SRS SCHRIT AT, SRS AH QA FE I i 32
FARRAEL T LT T
311 PrEULIER  FRSTE N R A B RIUEYI,
LA B PR A B A B P E R, AR
PLECKE PRI AT AD S59595 BRI 77 T 5 B B AL
o RS ALk b 28 22 N O Ay g
(malondialdehyde, MDA ) /7745, 38 RS AL
1L (superoxide dismutase, SOD). #+ Mt H kit 4
W)l (glutathione peroxidase, GSH-Px) [Hi% 14,
NIY 2 s RN E R EE B YT SO b e Sl B
(MIRETT, PEmbUAPTEALIRE ST, MHINLA. HER .
S f ) AT AR, JEREE AR S 4P Na®, K-
ATP [}z Ca®*-ATP BEIIEME, Biilb4ifaiN Ca? i
NI AT BIPTEE O RO, TR 2 B d it fi) ¥2
BRI AE, 0 2140 M R BB AN T 5 S g i Ak i
FRAER SN b R 4% R A A A&, H IR
PrEAAE R BAFRIEA M /N R4 A ml e i 40 |
#%KF-«B (nuclear factor-kB, NF-«xB) i, /b
MDA. #Ed S Yl ~4, Hhn SOD &, Wb
gEf i, REdimhiEaE Yy, SRR
T8 JORE BT, R 22 W38 v DA i S0 P o It i
4% /0 B 52 AL % R B2 AH OGP 1 2 (nuclear factor
E2-related factor 2, Nrf2) #%/0o#e s K145 T
SE A DR T G Mg PR M 2y — A TR B AR A i il -
1. ML REABE-1. PR AE-3 (Caspase-3)
mRNA [{JRIE, [FINE5RTEE ERE SOD (i
71, REEHGUAMGERBY . 30 e & E
AD 5 Y /N BR R R 22 B HE BH S 1 2 T A
(acetylcholin esterase, AChE) 3G, 2 BHE K
IS A AChE VW MRIRE IR m R 1% R, 3%
Fifedem AD AN H SOD. i A LA . GSH-
Px P g, PRGN FUd A4 2 MDA
TR, AR AD /N RN A SR R A, TS 2
1697 AD HIRRE,
312 P BERIEALE] RS IR E AL SRR
BIT IR AR TR, AP R R AA

TR REIUBELE R, B RTaRE R, AR AL
FEARIAE LT JLIT 1

(1) BEEES IR (RHERE 270 SRS AT
DU I D304 Ik B 2 403 47, At e i B I
S S R AP U R R S R I RIE, W &R
yi G v e SN N5 i Bl w9 5 e =1 70 i
S -1 (pancreatic and duodenal homeobox-1,
PDX1 ) / ¥ ff ¢ B8 H ( cyclic adenosine
monophosphate, cAMP) /& 1§ A (protein kinase
A, PKA) /BB E BB o 4G EE (cAMP-
response element binding protein, CREB) 15 5 i 4%,
HEIN B FRD B B 2R A R i, AT DR BRI B
Y FLABAP A I AT LA B A A 1, {2k INS-
1E AN SR 5 72 5 SERR AR B R 2 i T BTG /),
FNH A0 PR T-FPRIK Caspase-3 & PE, ML E
ek LA P SR 40T 4 R o Y R RS A R
¥ ¥ (adenosine monophosphate activated protein
kinase, AMPK) {555 {ie i3 24 Jitg A I 5+ 455 i 46 B
BENGHM, 0 0 N B e B, (RaE B4
PRI, TR B 2R AT, (Rl 2 AU AR L,
E— 5 R AR B BB A A, S80S 22 Ml ad 2 b PR
/N RIS TR & 7K1, R AERE MBE/E 2,

(2) PRSI fif s ARIERE IR G R TS o-
VERD BT o 1 E B A I HIVE L, i ) o-
] 2] W T 3 T AR S R A i, AT PR AL T
Ko BORE R LU 2RI TR o 67 R il I 12
RrA B — SRR AR A BAE L, (G dE R R A R
Ay T A Yo A 3 23 - o1~ DD - P I ] 26 KR 4 T 42 1 100
1) Bl I R 143 SRR b s S R R S A T A
& PR IS B 2 A R b,
T BRI I B 441

(3) PR RRE SN B A BT . A AT
L9 G PR 1 (07 A TR PR S FL IR R . 3
GRS ST i Ol i = O R =R g =
(Perilipin) IR,  FEARIE 25 5 7 PR A MR A SE
T KPR FRER (177 A4 . FnieEiEg —
FAE (nitric Oxide, NO) /R VE S H BRI LI
(soluble guanylate cyclase, sGC) /MR % (cyclic
guanosine monophosphate, ¢GMP) /& ¥ G
(protein kinase G, PKG) 1 i BFAK L A0 AE K K -7-B-
IR A BE N -0 A2 25-1B Cinterleukin-1B,
IL-1B) 3 AN JEREAH A PR 77K PR Fish bk b g K B 14
O ALIRD s el L] Toll #3524k 4 Ctoll-like
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receptor 4, TLR4) /NF-xB JE#, [#KIL-6. IL-1B
A IL-1o S5 JAEGHMI R 7 7K1, AT 3R PR /I
B FR) ZE S R S) . RE SRR PT LA S B ) SOD iy
PE, H0HIEE R 5 R RO S MDA /K,
Hs (e HET AN SR S A B IRV T 3R 3 AR
PRI oL AZ 461,

(4) BEEEMAERS: ORAEERE DA
RE A 50 4 TH AL AR WAL, 3 A8 i 388 R i PR XA
AL N JE4E I8 R (short-chain fatty acids,
SCFAs) 47481, SCFAs M F vl (&K imiE pH {H,
e BE Tl i 70 3R BB AT 4 i A kv B 3R A IR -1
(glucagon-like peptide-1, GLP-1) FIE& &L (peptide
YY, PYY) HI70He A4 A ER 73 4 A 0 i R L S A
B A4 38 {8 0 0 32 &y (peroxisome proliferator
activated receptor y, PPARy) Kikx; M+ GLPI1.
PYY.PPARy ! SCFAs 7K-F-Ft =i vl ReAEF T R4
P, dE R IR B A el R I 2H 23 53k S
K7 SEr iR an AL 40 GLUT4 K1 fie
T IL AR 200 LR S5 i 38 I Jig JR DA S ik 52 1k
By 3 BURNE, MR BV MBE Y H -1,
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R0 B AR 50 45 1 7 S 4 T B TEAR B,
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4 g
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T, AT LA R A [R) U SRS AR ™ i,
SR 5 RN Z SRS 61, BUCHME.
RIS R R 702 A2 1 fil SR 40 & S R T
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