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Abstract: Objective Drawing on bibliometric and visualization techniques, this study systematically maps the current landscape
and emerging hotspots of polysaccharide—gut microbiota research, offering an evidence-based roadmap for future investigations.
Methods China National Knowledge Infrastructure (CNKI), VIP, Wanfang and Web of Science (WOS) were searched for
Chinese- and English-language publications on “gut microbiota AND polysaccharides”. CiteSpace, VOSviewer and Microsoft
Excel were employed to visualize and quantify annual output, leading institutes, prolific authors, highly cited journals, key word
clusters and burst terms. Results A total of 1 684 Chinese and 872 English articles were retained. Over the past decade, the field
exhibited an “ascend-descend” pattern, entering a rapid-growth phase after 2017. China (Nanchang University and Nanjing
Agricultural University as hubs) and the USA dominate the output; China ranks first globally, benefiting from abund ant traditional-
Chinese-medicine polysaccharide resources and strong policy support. Chinese and English literatures evolved differently: Chinese

papers initially focused on single polysaccharides (e.g., Astragali Radix or Lycium barbarum polysaccharides) modulating
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microbial abundance, then shifted to structure—activity relationships and veterinary/clinical applications, whereas English papers

moved from gut-barrier function to ulcerative colitis mechanisms, with in vitro fermentation models advancing studies linking

metabolic syndrome to short-chain fatty acids (SCFAs). Keyword clustering and burst detection identified immunomodulation,

structural characterization, metabolic syndrome and SCFAs as core topics, while “high-fat diet” and “precision regulation” emerged

after 2022. Conclusion Interactions between polysaccharides and gut microbiota, their structure—activity relationships, and

applications in metabolic diseases such as obesity constitute the central research agenda. Complementary Chinese-English

collaboration will propel the field toward precision and clinical translation.

Key words: intestinal flora; traditional Chinese medicine; polysaccharides; bibliometric analysis; research hotspots and trends;
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Table 5 Top 10 English literature by citation frequency in “gut microbiota and polysaccharides” field
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2 Koh Now From dietary fiber to host physiology: Short-chain fatty acids Cell 4241 i & 2016 102
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3 Chen Guijie  Digestion under saliva, simulated gastric and small | ntestinal Food Chemistry 339 HE 2018 9%
conditions and fermentation in vitro by human intestinal
microbiota of polysaccharides from Fuzhuan brick tea

4 WuTsungru Gut commensal Parabacteroides goldsteinii plays a Gut 577 [ 2019 64
predominant role in the anti-obesity effects of
polysaccharides isolated from Hirsutella sinensis

5 El Kaoutari The abundance and variety of carbohydrate-active enzymesin Nature ~ Reviews 1183 A E| 2013 62

Abdessamad  the human gut microbiota Microbiology

6 DingYu In vitro digestion under simulated saliva, gastric and small International 222 LRl 2019 60
intestinal conditions and fermentation by human gut Journal of
microbiota of polysaccharides from the fruits of Lycium Biological
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7 Shin Nari Proteobacteria: Microbial signature of dysbiosis in gut Trendsin 2580 i 2015 54
microbiota Biotechnology

8 XuXiaofei  Gut microbiota, host health, and polysaccharides Biotechnology 196 i 2013 49

Advances

9 ZhaolLiping Gut bacteria selectively promoted by dietary fibers alleviate Science 1562 Hr [ 2018 47
type 2 diabetes

10 FuXiong Structural characterization and in vitro fermentation of a Carhohydrate 157 i 2018 46
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impact on gut microbiota
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Co-citation frequency refers to the number of times two publications are cited together by a third publication, used to measure the strength of the academic

relationship between them.
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Fig. 6 Keywords co-occurrence maps of Chinese (a) and English (b) literature
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Table 6 Top 10 keywords by occurrence frequency in Chinese and English literature

i oSOk FESCSCHR
A BRIR VY S A BIR i
1 ¥ T8 R 1212 0.34 gut microbiota 627 0.12
2 e 297 1.21 chain fatty acids 129 0.06
3 BNE 100 0.24 inflammation 113 0.03
4 o B 69 0.53 health 106 0.10
5 R 61 0.02 antioxidant 74 0.04
6 KRR 60 0.57 ulcerative colitis 68 0.01
7 SEFRAE 50 0.08 antioxidant activity 67 0.03
8 LR 49 0.00 metabolism 66 0.03
9 FEZHE 49 0.15 oxidative stress 55 0.01
10 G IhRe 47 0.41 dietary fiber 54 0.03

242 SEEARINT S OREERIBET R RE
i —30 T Al 22 BELE PR35 3 v AT R AL BN A
KA S FET XA E T (log-likelihood-
ratio, LLR), FH] Citespace XN HIHH L CHRTE
BRI TR T ThOCOCRER R EIE AL S 241 TS
M 278 L. RN, IR AT 9 1
REAHAT RN, RBEPE (0) 30.8483
(>03), ULBAREAR: FREME (S 4 0.9551
(>0.5), ULBAMZE[EFPEIR Ry, DCHIA ]I R R %
RRIEHA M E AR, OS5 293
4%&17m$¢% JEPENT ST 9 HICEIAE

TRERR, 0 N03734 (>03), SH0.6753 (>
o.5>, BEAM, SEREAEE,
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IR AT HE 7N T NTHBRELRAE B LR A 1) 375 Bh 35
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Fig.7 Cluster analysis maps of keywords in Chinese (a) and English (b) literature
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Table 7 Cluster analysis of top nine keywords in Chinese literature

RRHW g Fh S LLR
#0 Z W 28 2019 0.951 M TmiEBERE; Y MBINE; &5
#1 G N 25 2018 0.857 WIS KR RETEe: 20 B ERE
#2 i B 24 2019 1.000 B w R QU SR KR BiEREY
#3 FHZ Z 21 2020 0.932 A EAUROEG (ES R s AW
#4 R RAE 18 2019 0.984 SEMIRAE; MR HE: G o alith; R
#5 1875 15 2018 0.982 BEV5; widot; R Mg REaery
#6 AEWTE M 15 2020 0.969 Y IR PRI RANEEE; 45
#7 s 14 2019 0.996 G WARZHE; M B i
#3 R L2 12 2020 0.923 PRI Z AFER; PiIR; Prsddl; DB h

R A CAH R 1) 32 B 2 BB 78 IR A 7 T AL,
IF) G e T L BEACUTAE O BRE#S TS (AR |
Wi @ Re ) #7 s (), 4G “ImiEmiE. o
AT67, KRR TR A Il R B & AR s R

WKl 7-b J 3 8 Fizn, S SCEROCHE R 52K Oy
Bra, 5 25#0 fecal fermentation. #1 metabolic
syndrome M#5 insoluble dietary fiber % 5% 718 &
HEA U D e SR B 4P 4+ LI AT R 7T, R4S &
A 71 W S B Xof 4 R T TR A il S FEAE AU 25
IEHMAEH AT T RGE s RER
colitis-associated

ulcerativecolitis +  #3 colon

tumorigenesis F1#6 dss-inducedulcerative colitis JlIj A
J i RAEIA S B R T RE A 107 A TR 2 R A T
25 W RAH IR BN LI BEATHR FE, I 4Rs 2 i id i i
T E R AU AN 55 P A5 52 1A R 0] i T AR A R Y

i ; 5 25#4 dc polysaccharide. #7 streptozocin-induced

diabetic mice F#8 polysaccharide-degrading enzyme
EPEZ RS S IIREDT T, B2 R A ROk
B PR (AL AR B FL O T A 47 T T A
PRIEACH ZALRITE A

If i) £ P& AT B 2% A W 70 4 R R I T) 25 52 DA
FANTRIRI FU A i 2 TR RO AH ELBR 5%, BE T el 10 4F

Citespace X 4™ 58 & 1) S T v F A1) 5 i B L &% 5%
FRIA] 2% R BEAT AT AL 70 B o T 8-a RT AT, 2014—
2024 AF ZHENT i B R B RS A SR I “ S5 -1
BB WL RIE: FIARFTL (2014—2018 4F) LI#0
ZHE #1 B Z S 2RI — 2RI B E
%o, [N SREEMGIERRE, WP R REETE. Bt
A, BRUEKYERE (XS, B SRRRTIREL
WEs T (2019—2022 45) B A RO R SHLHITR
FEffEtr, @i AL MRIEB R R E . JHZ

*8 HEAET9 WIS K IR LS

Table 8 Cluster analysis of top nine keywords in English literature

REL 9 A Ay S LLR
#0 fecal fermentation 52 2020 0.566 in vitro fermentation; in vitro digestion; fecal fermentation;
simulated digestion; molecular weight
#1 metabolic syndrome 52 2019 0.552  short-chain fatty acids; metabolic syndrome; type 2 diabetes
#2 ulcerative colitis 34 2018 0.793 gut microbiota; 16S rRNA; polysaccharide;diabetes
#3 colitis-associated colon 33 2021 0.606 alcoholic liver disease; cyclophosphamide;bile acid; barrier
tumorigenesis function; health
#4 dc polysaccharide 32 2017 0.861 cells; gynura divaricata; dcpolysaccharide
#5 insoluble dietary fiber 30 2021 0.616 type 2 diabetes mellitus; insoluble dietary fiber; astragalus
polysaccharide; short-chain fatty acid
#6 dss-induced ulcerative 29 2019 0.723  ulcerative colitis; pathogenesis;inflammatory bowel disease;
colitis intestinal barrier; aryl hydrocarbon receptor
#7  streptozocin-induced 14 2017 0.872 gut microbiome; dietary fiber; ulcerative colitis; simulated
diabetic mice gastrointestinal disgestion
#8 polysaccharide- 14 2017 0.821 chemical structure; bacteroides; Iyophyllum decastes;

degrading enzyme

xylanolytic bacteria; carbohydrate active enzymes
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Table 9 Emergence of keywords in Chinese literature
KA HIKHI TR TG ZIEEh 2014—2024 4

PR 2014 4,04 2014 2017

KR 2014 3.88 2014 2017

REJi: 2015 3.56 2015 2016

[piE Sl 2016 3.74 2016 2018

%k 2018 3.88 2018 2022

AL 2018 3.56 2018 2019

“H 2019 3.46 2019 2021

G2 N 2021 3.64 2021 2022

mR R 2022 4,32 2022 2024

A/EZ 2018 3.94 2022 2024 e

R 10 HIEXRIARIIER
Table 10 Emergence of keywords in English literature
KA HIRHI R TG4 Sk 2014—2024 4

metabolism 2017 3.97 2017 2018
butyrate 2017 3.48 2017 2020
colon microbiota 2017 3.26 2017 2019
diversity 2017 3.25 2017 2019
induced obesity 2018 3.08 2018 2020
human gut microbiota 2019 4.39 2019 2020
identification 2019 3.9 2019 2020
dietary fiber 2016 3.35 2020 2021
responses 2020 3.31 2020 2021
metabolic syndrome 2018 2.93 2020 2021
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