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Abstract: Objective To analyze the current status and development trends of research on volatile oils from traditional Chinese
medicine (TCM) using CiteSpace and VOSviewer, providing reference for further studies. Methods Literature related to TCM
volatile oils was retrieved from four databases—China National Knowledge Infrastructure (CNKI), VIP, Wanfang, and Web of Science
(WOS)—covering publications from January 1st, 2001, to December 10th, 2025. Using Excel, CiteSpace, and VOSviewer software,

bibliometric and visualization analyses were conducted on key indicators including publication volume, countries involved, institutions,
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core authors, and keywords. Results A total of 5 350 Chinese articles and 934 English articles met the inclusion criteria. Bibliometric
analysis revealed that the trend in Chinese publications showed an initial increase followed by a decline, while English publications
demonstrated a continuous upward trend, collectively forming a multidimensional collaborative network centered in China. Chengdu
University of Traditional Chinese Medicine ranked highest in both Chinese and English publications; Yang Ming was identified as the
core author in Chinese literature, while Deng Chunhui was the core author in English literature. Keywords analysis indicated that
research in both domestic and international contexts primarily focused on innovation and optimization of extraction methods,
component analysis, quality control, pharmacological effects, and their underlying mechanisms. Additionally, Chinese literature also
covered topics such as authentic medicinal materials and the mechanisms of volatile oils from compound prescriptions guided by TCM
theory. Conclusion The research system on TCM volatile oils has become increasingly comprehensive, with complementary
integration between Eastern and Western perspectives. Future research will focus on green preparation technologies, stabilization
techniques, and innovations in drug delivery systems, deepen investigations into pharmacological mechanisms, establish standardized
quality control systems, and actively expand applications into emerging fields such as agriculture and food science, promoting
interdisciplinary innovation and development.

Key words: volatile oil of traditional Chinese medicine; CiteSpace; VOSviewer; quality control; pharmacological effects; novel drug

delivery systems; visualized analysis
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Fig.1 Trends in number of published papers in Chinese and English literature
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Table 3 Keywords with frequency > 50 in Chinese literature
5 K] LN 5 K] Wx | R K] ARIR
1 R 2634 13 S 97 25 FEH 62
2 M- 1563 14 4 94 26 GENE 62
3 ERGy 718 15 ik 89 27 HMPAFERM 62
4 ZE{EA 279 16 SAHEEE 83 28 RaEtE 57
5 KFESRHEM 234 17 ZEEHE 81 29 HA 57
6  ERMES 168 18 @ImS CO2 AL 76 30 Xnf 56
7 eyl 138 19 JIE 72 31 FE R 55
8  PEMN 130 20 WERHEE 71 32 FiEtRiE 53
9 HPEVENE 115 21 R A 69 33 R 53
10 JiEARED 111 22 YA 69 34 BR 51
11 ERRE 105 23 R 2% 2] 3 2 67 35 piEWHN 50
12 T 105 24 B-HEMIKG 64 36 I R )8 50
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Fig. 8 Cooccurrence network of keywords in Chinese literature
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Table 4 Keywords with frequency > 50 in English literature
el K] AR 5 K AR
1 essential oil 359 7 chemical-composition 82
2 phytochemistry 112 8 identification 73
3 antioxidant 108 9 extract 69
4 constituents 97 10 GC-MS 66
5 pharmacology 95 11 oxidative stress 54
6 in-vitro 95 12 antimicrobial activity 53
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Fig. 9 Cooccurrence network of keywords in English literature
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Fig. 10 Keywords clustering timeline map of Chinese literature
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Table 5 Keyword clustering information of Chinese literature
KPS S1H RRA P SONEP S ]
#0 0.657 R R SBEH TBETETE B AT R
#1 0.788 =% sy EAER . GBS TE. R M. R
#2 0.678 IEAZ R IEAGIREE . RIT 2, Jaml. AR, ZFEM
#3 0.760 fa o Bl fegU et . SRNE. SAHERE, SAHGBEE, B-IRE
#4 0.729 A A T BT . PREARAE. BN JRITF.
#5 0.767 Eied PR . BUMORE . BrEdl. Bk
#6 0.733 % BRI BRI, AR fBE. RIBF. T
#7 0.717 EUE! M. BEANEE. BRE. Rt EE
#8 0.890 NER ANER BHET AT N B
#9 0.897 = N BB WSS, R, Hil
#10 0.630 R ARGy BRI SRR e ST
#11 0.654 HAR EIAR MM 3. NS AP

(0>03) , S KH0.766 9 (>0.7) , XEKPZEHE
iR G H B . KEHO essential oil M#1 gas
chromatography-mass spectrometry & iET HZ#E K
THALZE R 0BT« SR 28#2 cardiovascular diseases
#4 NF-«xB . #6
phytochemistry . #7 neuroinflammation. #10 inhalation
SEMIZREE T Il . B R A 24 A T A A
HLH Sl R A S O BIE A . 2R 28#3 quality control

#5 network pharmacology -

TR 2 R RS HE T E . SR A #8
pressurized hot water extraction Fil %887 1 Skt HE R,
RIEF R, FHH9 synergism N SEFE R I TE
B T B FAEF o #2 cardiovascular diseases #5
network pharmacology. #7 neuroinflammation. #9
synergism. #10 inhalation ¥F&2 24, RIxH 25
RMPRBOTERIAEH . 250 AL RN
P20 21 SRR IR A R
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Fig. 11 Keywords clustering timeline map of English literature
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Table 6 Keywords clustering information of English literature
RS SH FERBIK RS KA
#0 0.734  essential oil essential oil. chemical composition. artemisia annua. antioxidant activity
biological activity
#1 0.753  gas chromatography- gas chromatography-mass spectrometry. traditional Chinese medicines. headspace
mass spectrometry solid-phase microextraction . microwave-assisted extraction
#2 0.647  cardiovascular disecases  cardiovascular diseases. salvia miltiorrhiza bunge . pharmacokinetic. liposomes
#3 0.775  quality control quality control. volatile compounds. medicinal plant. atractylodes lancea.
biological activities
#4 0.787  nfkappab nfkappab. beta-elemene. curcuminoids. curcumin. terpenoids essential oil+
pogostemon cablin. natural product
#5 0.814  network pharmacology  network pharmacology. molecular docking. artemisia argyi. transcriptional
regulation
#6 0.938  phytochemistry phytochemistry. pharmacology. clinical applications. scutellaria baicalensis
Georgi- polysaccharides
#7 0.880  neuroinflammation neuroinflammation. anticonvulsant activity. essential oil of Acori Tatarinowii
Rhizoma- olfactory disorders. olfactory inflammation
#8 0.773  pressurized hot water pressurized hot water extraction. extraction method. medicinal plants. traditional
extraction medicine. fructus amomi
#9 0.967  synergism Synergism. litsea. ginger rhizome. magnolia bark. acorus tatarinowii volatile oil
#10 0.740  inhalation inhalation. sedative and hypnotic effects. perilla frutescens
#11 0.693  chemometrics chemometrics. cinnamyl acetate. evolving window orthogonal projection . gas

chromatography-mass spectrometry. notoptergium incium
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Fig. 12 Keywords emergence map of Chinese (A) and English (B) literature
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