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Research on the current situation of China's whisky based on big data integration analysis
SU Chenxue', WANG Yue', MA Tingting?, LI Junjun', FANG Yulin', LIU Wenzheng', SUN Xiangyu'*

(1.College of Enology, Northwest A&F University, Yangling 712100, China; 2.College of Food Science and Engineering,
Northwest A&F University, Yangling 712100, China)

Abstract: Based on an interdisciplinary perspective, 1 071 literature data, 732 patents, 7 standards, and the development status of 187 enterprises relat-
ed to whisky recorded in major Chinese and international core databases from 1985 to 2024 were systematically analyzed by bibliometrics and patent
analysis method. The findings indicated that global whisky research exhibited pronounced geographical clustering, with traditional producing regions
such as Scotland and Japan maintaining leading positions in fundamental research. The China National Research Institute of Food and Fermentation
Industries and Heriot-Watt University emerged as key academic hubs in Eastern and Western contexts, respectively. Fermentation kinetics and oak
barrel ageing mechanisms constituted the current research focal points, with their technological evolution closely aligned with patent deployment pat-
terns. The whisky standards system demonstrated clear multi-level and differentiated characteristics. By integrating commercial data from Tianyancha,
the whisky-related enterprises were at a critical stage of industrial transformation and urgently required the establishment of innovation systems
grounded in local raw material characteristics and consumer preferences. The technological development trajectories and market evolution of the
whisky industry were elucidated through multidimensional data integration, providing theoretical support and practical guidance for the value chain
upgrading of a distinctly Chinese whisky industry.
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Fig. 1 Change of publications number in the WOS and CNKI databases
and the total publications number in the two databases
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Table 1 Number of whisky—-related research literature published in
major journals from WOS database

e W Wit & ihs
1 Journal of the Institute of Brewing 48 6.34
2 Food Chemistry 28 3.70
3 Journal of the Agricultural and Food Chemistry 15 1.98
4 Journal of the American Society of Brewing Chemists 15 1.98
5 Foods 11 1.45
6 Molecules 10 1.32
7 Analytica Chimica Acta 9 1.19
8 Journal of Food Science 9 1.19
9  Abstracts of Papers of the American Chemical Society 8 1.06
10 Analytical Methods 8 1.06
11 Food Quality and Preference 8 1.06
12 Journal of Chromatography A 8 1.06
13 Miceochemical Journal 8 1.06
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Table 2 Number of whisky—related research literature published in
major journals from CNKI database

5 LIRIEAYS R SRR K30 H /%
1 TR A 58 39.94
2 PP 24 14.46
3 ] R 14 8.43
4 o [ 14 8.43
5 ZHN 12 723
6 dh Tl 11 6.63
7 oy 10 6.02
8 e S 4 5 4 T 9 542
9 TRk 7 422
10 b Tl B 7 422
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Table 3 Statistics results of the number of whisky-related research
publications published in different countries from WOS database

=2 =P B CER R BN /%
1 B 216 28.53
2 H A 99 13.08
3 % 69 9.12
4 1 49 6.47
5 ey 47 6.21
6 el 45 5.95
7 o 36 4.76
8 VYHET 33 436
9 JIEDN 26 3.44
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12 R FIE 24 3.17
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Table 4 Statistics results of whisky-related research publishing institutions from WOS and CNKI databases

s WOSHUH i CNKIH R 2

A R SCHLH RICHEE R /% e SCHLAE RIS R /%
1 Heriot Watt University 65 8.59 o A i B T BIF S B 7 2.30
2 University of Strathclyde 27 3.57 T T 28 RIS N A A T 4 1.27
3 Inrae 20 2.64 VN B B AT I 4 1.27
4 James Hutton Institute 14 1.85 TN e TR 4 1.27
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Fig. 2 Co—occurrence network analysis of authors and institutions of whisky-related research from WOS (A) and CNKI databases (B)

1.5 X423 LI M & o5 B3 CE B R A B
1.5.1 x %37 3L 3 W 2 2 A7

WOSHHE FE CNK I 22 8k - SO S i o2 5 it ) 3
I 28 4 BT DL 1A 3 DK ) P 2 o e — R Y 2 BRI 5
[ R 58 3SR AT 43 A7 10 T 2 T B, i EI3 AT T, WOS 3L
T PG 2 ) SR OGS iR) RS 40 #r , JE B T LA “scotch whisky” |
“alcoholic beverages” Fl “antioxidant” A F [ = HF 57 W 2%
10> F i scotch whisky 5 £ T il 5T 5 il (quality) \ & [ 1.
2 (fermentation) &S, 5t (aroma ) S 5 & 1 i 43 (volatile
compounds ) 73 H7 , ™1 B KR TE AL 5 ECE B 1) & Br
58 #4455 alcoholic beveragesfE Ry Ffik 2 | S 1K £, 1 A% 24
(maturation) .S AH {4, 3% (gas chromatography) %5 £ R 77 % |,

PRBLES 2K 1) T Z AR WS T4 (antioxidant) = AU 5
AT RSB RERPEDTT S B 2 BT R AL S REA G

H 3B AT AT, CNKIUEL H5 2 koA S bk e 5 B 1) 1
JCT LA AR A A BRI A 0 B R i =R R
WEFE 45 o Forb | B B o BRI T A A0 9 A, B R
R ZR AR AR rp AR R BRI N 8] 7 45 T 2 8, R W [
PRI 3R A il R R AR 5 UK B, [ e = 531 o3
R AR A A A R A AR TR A TR AL
BRE i T ) o8 BEBORBEAS (AR R P A
55l BT U I 2R LU RIS TR S i S Ak
SEAL B AE T ST AT 00 58 I e, SO Y L S AT
i T B AR T2 X SO 2% )= T RS i R TR A

B
s
%ﬁrﬁ’ﬁl
Wk v b
1 #3 AERRIE
P #0 AN e .
Ao wiliEmem
A
W
HEH
o i
. 1B
A A sy it
#2 H R4 @) ’ T
SRR R sEm= < = p

e
P A R A

RGPS

B3 WOS#i#EE (A) RCNKIHEE (B)H Lt ZHEXHARXBRALANE ST
Fig. 3 Co—occurrence network analysis of key words of whisky—related research from WOS (A) and CNKI databases (B)
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Fig. 4 Statistics results of number of research applications and
published patents related to whisky
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Fig. 6 Statistics results of whisky-related research patent applicants
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Fig. 7 Statistics results of establishment years of whisky enterprises
in China
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Fig. 8 Statistics results of registered capital of whisky enterprises
in China
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Fig. 9 Statistics results of the number of whisky enterprises in
various province of China
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