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Visual Analysis of Brandy Research Progress Based on Knowledge Graphs
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Abstract: Brandy is a high-proof distilled spirit made from grapes or other fruits through fermentation, distillation, and oak
barrel aging, and it is widely appreciated for its unique flavor and long history. This study, based on bibliometric methods
and using CiteSpace software, conducted statistical and visualization analyses of brandy-related literature from the China
National Knowledge Infrastructure (CNKI) and Web of Science (WOS) core collection between 1985 and 2024 (947
Chinese publications and 758 English publications). The results showed that the annual publication volume on brandy has
generally increased since 1990; the main contributing countries were Spain, the United States, and Portugal; and the most
prolific journals were the Journal of Agricultural and Food Chemistry and Liquor-Making Science & Technology. Among
Chinese core authors, Zhang Baochun, Li Jiming, and Zhao Yuping maintain close collaboration, while Canas S is the most
prolific author in the WOS core collection. Institutional analysis indicated that international brandy research was mainly
concentrated in European institutions, with Portuguese institutions contributing the largest number of publications and
forming cross-national collaborative networks; domestically, research was primarily conducted by liquor enterprises and
universities, with Yantai Changyu Group in Shandong making significant contributions and forming a regionally close-knit
collaboration network. Keyword co-occurrence analysis reveals that current research hotspots focus on aroma component
analysis. This study provides a systematic review of the literature, revealing trends and the evolution of research hotspots in
the field of brandy, offering a reference for future academic research.
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Fig. 1  Annual publication trends of brandy-related literatures retrieved from the WOS core collection and CNKI from 1985 to 2024
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Table 1  Statistics on publications of brandy-related literatures in

major journals from the WOS core collection

R KRR HH%
Journal of Agricultural and Food Chemistry 54 7.12
Food Chemistry 41 5.41
Foods 17 2.24
Journal of the Institute of Brewing 15 1.98
European Food Research and Technology 14 1.85
Molecules 14 1.85
American Journal of Enology and Viticulture 13 1.72
LWT-Food Science and Technology 13 1.72
Journal of the Science of Food and Agriculture 12 1.58
Journal of Viticulture and Enology 11 1.45
Food Research International 11 1.45
Journal of Chromatography A 10 1.32
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Fig.2  Statistics on publications of brandy-related literatures in major
journals from the CNKI
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publications in the WOS core collection
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Table 2 Publication statistics of major research institutions on
brandy-related literatures in the WOS core collection
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Table 3  Publication statistics of major research institutions on
brandy-related literatures in the CNKI

T AL RICEM %
1 WA A & Tk A AT BR A 35 3.70
5 Ill?ﬁﬁnﬁzggg%%%%ﬁﬁﬁﬁﬁﬁ} 2 306
3 ALK 2 24 2.53
4 PN 16 1.69
5 VLK% 15 1.58
6 JTARIE A A 12 127
7 VEAERAMAHE K% 12 127
8 JHE TG 5 Bt 12 127
9 R HL LR 12 1.27
10 A K 11 1.16
1" HRA AL 2 A 7= 1" 116

In T
12 JURA B LA BAR IR BT 11 1.16
13 L Al R 10 1.06

24 KEEFEILBLHT

DB AR ST AE R M B RS SO R, 2
VBT 5 — EARHT 72 1) 2 R B AR T 58 3 REURIATE 72 9
2810 1 PR RE R AR A, MOCHE IR 7R 0T DA 2 M A S
g5k R, AP R 25 5% 400 b b 1]

A 2 1 BB e AR AT S R, ik
WOSHZ L 5 5 ACNK AR i oA 28 21 22 A 965
ik R SRR AT R b, EISATETETL, IANWOSHHE
JE 22 iR 96 SO b 0 I B 6 B ] RSk, L BL
“Gas chromatography CSAHEIE) 7 by 328 1) e in] 5
HKig K, ZEBT “Alcoholic beverages” “Ethanol” Fl
“Gas chromatography” HElAXE %, H “Ethanol”
KN TGS . Z I “Alcoholic beverages” Al
“Ethanol” 7 sty OtE R T0.1, Bl fUE ML S
oAl 5 pOERRZ . BERNDEL B2 TN “Cider
brandy” , A FLIGTA “Idehtification”  “Profile”
“Quercus petraea” “French” . i X S8 i 43 #7
A DAHERT, 22 0 A DGR 9T 32 AR AR R AU ik
FORNE HA SR AT o0 . BT, B 7 A A

AN, MET A HORISE R 22 et B o A 22 i 5 s
MBS A, T aZid “Gec-MS”
“Wine” /& ]38,

0 Qo
A ® #2 plum brandy
spirts extraction o "
evolution . = agly e
o o chetut® o &
ks . Q .-
& A e 5 o e .
s ST o l" . e
o #1 antoxidant activity Dol e pounds -
antioxidant o L.
i ) . . #3cider brandy . . aroma compounds
winggpiri i iacifiyion . 4 apple brandies
e * consituents
. . 3 fermentation
Ml == » S, U@ o @i,
2\ .22 SRS e
. p i

wine
&
L)

. A2
#Svolatile compounds 11" < volatile compounds
5

B L]
.
£z
o H#5 RIEE
v NIW—
° 1oHL
° asam ° !

GC-MS. S 3% (gas chromatography-mass spectrometry) o

K15 WOSEWAE (A) RCNKIEHE (B) vh 1= Mok & 3¢k
KB S I35y e 4
Fig.5 Keyword clustering analysis of brandy-related publications in
the WOS core collection (A) and CNKI (B)

FESBRI AT, MCNKIFHE B (22 oA 56 SOk
R RN IR IS, Hp DL “H AR ) O
WRRRK, ZFE TR “H2EH” oK T
0.1, ZATSAE MRS AR SUEHEZ . BEKHE
LM EM N ORI, ZEE R KRBT
OPERTFO0.1; R KEEWN “RIFTZ” 5 “HEE”,
RPEAZ P KBRS AREERELZE5H
Fe . WAL, BT A2 IR AR A AR
G A BB ARL T D .

g, TwREREZENTT, [22HA S5
WG AmE SR BT, MR AR EBEERERS
VIR % e R AE B TR ML 25 07 TH . GC A4
ARAE NI AT F-BE, 812 N 508 1 =2 4 R M B
SARNT . [FIRT, AN JERIEE (s . SER. BT
&) RIS RE R A ) SRR DL R TR G AR v i A o
b, SBR[ 22 B SR B R R . X L
AR, A2 I RRTE B A BRI 2 R RS
fE, WRJER TERMEEZA)Z M. 7Ek3Eah Enr
PLE— 215, A HE SRR R — R R



¢ 0%

2026, Vol.45, No.05 287

g, MRZB MR ARSI S SN LA R4S
Z ERNRIILFRP I AU TR AR T X L Y
MR R GO T ER SR M SR, BISEREEESR . S
B 2 A DAL BRI D5 3CEE D TR R G0, A BT AE
MR R A A TR RS A AR, A
9 J& SERE T AR AT T R B3 5E 2L A -

3 HEHERNAE

KA R E T Bon, A EHIE A O R ED
B “HR7 b BT, LN AREE
HAEAE JFORE SRR 7 DX SR A S AR R R
ZEHE AR IR . [ 2E MO DRI V5 K A R 2 R
TZEI, LI RIE RS RIRE, XL
B Gy 1) 2H ORI 5 B 52 Bl R XL R
S b M AYY S SN TSN A R
B AURHEYE N B 2300 B A2 O B febr, R
T P AR ILAE O 8 400 R Fh 7 BV A LR & |, 1X
Ak A IR FE T RS 3 AN SR S (ng/L~mg/L) Y,
MALZ S RS, A2 ME A RFER 5 N8R
K BEEK. AHRE. BEE. RELED. MEATE

 BEAEY . WG R EY KA E s .
o, RIS S RS . RRB LN E E B
W RGEEN MM AR AT S 6 R
o ) 3= A YR T AR A R R I R A B R A3 R
Rt
3.1 AN[EI ] SRR 2 A SRAE Y R

(SR IN S LS N SN B U S P N
SR AR EZERBERC, P EHASMAEREAE
% (Ugni Blanc) . H (Rkatsiteli) « H4&JL (Folle
Blanche) . %1 (Colombard) K JBIRZE, X8,
Fofr 87 okt EL B REAG  BRBE . = HLPUW PR SR Y
fiE, J&FIEMehEEHFRARRD D, mER R R,
RS JERE S0P LS. 16MPEESE. 28
B 26 3P K M 34T R KA S Y, b b BE IR D7 R
LT (AR AT, FRORS SERE, REER
FHEAR I FSZ RS FH R, 5RO F AR A
M BISSPhEE R RSy, WEMARSRENE, B
B 2k 2, BoRHAEHH R RAEE Ry 20,
SERRT AN [E] R I RURHIE R R R R
MAEYRTIYE, W R33: UEERRNE (WEHE
550, DAEEERZEONE Can/heidR) , DAKBAE R G
RNE st ANFD) B Hdr, AR A 2 A3 TR R
KA AFRERY T s BAURZE RN He A F A5 ¥
BiA; ADNTERREER Y R BT E A Mot A
il 2R 5 LG S A AT T R SRR AR R i

—B TR, AR 5 2R R AN 1) 5 EL A
JLEEEE T A2 A& B Ak, g o 1 IX v iR = S
BT, ZHIWSEZWAMNRPERENRS &S, H
FA TR BE RGP XU E Y& 'S ESEM
HARL MR R, AT 456 B KA BAE BN 3T 476
Pt

IAESR, LA AR REEER (Cabernet Sauvignon)
575 (Syrah) SN H T H2iRE. HER
PERLA TE K MY BUAE LR B R O R 55 P 85 IR
17 R e 2 M 3- W B T e A IR AR 7, BRI S
WG, XYt — PREASREERNERCEE. Al
RO REESAy, RERARELERAEFTNR
PP, SRR R R B, AREER A LR EEE IS A
KMEERY S S B, AR (2450 HE XA
Ay MR ER 2N S AR SR R R W 2R A 4y
(SPPEERR R S4MIRIE) |, FRILH BIRAD Y K A 5 1)
VR ERRETY 2T SRR R A S AR T,
PEAERE (BEARAER)  PMEmE CEETFID . muliiEs
p-FaililE CAR/RGEE SRR, LR RO ARR
FAIBLURFER Y, B ERENRZ, FRERRP IR R
B3 S AT A T R R O A o ) R A 5 A AT, AT A 3 X
DRI RS AT AR, R RS R 5 I B 0 44 1 == )
FAFHERERES, RSP RS, SR E
P A P R R, X — S5 R RN SRR ik
AT BAREER.
3.2 PERXRR AT 2 A SURAE R 5 )

A2 IX R 20 A 2 A SR B R
PLA R T NEIY, KR X SR & ER B, Wi
DAL 5/ R o H HRONRRAE, 1 0 & T e 0 2 XL
foc, XM R EESEE MR . G A =2
for 69T 5 KA RRAL &4, Hor R 5 e ik45%, IF
ChRENESS RN MRS IR A PT: KR 5 E ST R
PERIREY), IR R F3M, R U RM
RSB ERIE . DIt W)L =26 B0 s o LA 93
Prif— B4R, ISMREERESNEY (WK
B RS ARG B 852/ XA R E K, B
ZEREFESARE. BAETE, WG H XS R AR
TERR GG IR, Mo ERFAE: Tk e
55 SR 55 D)2 3 I S A A ORI A B, A SR
) £ I SR KA o DRI, XA 2 Sl oo A T A4
IR 5 S R R MR, fE— R EBE T A
= Hu PR A M A AR S
33 R BB AR R (1 22 B ROk (1) 1R 4 1

Bt 6 REOR AR R IR 1 ==t A T KR AL, AR SRR I &
M BE R CHUS R . SEE L RO A0 5 A
FEEE RAETEAME R EIRAM (R, R, F



288 2026, Vol.45, No.05

China Brewing

- AL

Ky EARSE) , RUAMABRELSANEL RN ERE
FRW A 2 E S R RS ALY Mo, 18
PEARBRAR T R E AR U A &8, O T &%,
FeimE J3,4,5- = HAE B R By s T SERMRERIUA B T8 & 00
AR AR . WEICEE—PAESE, RM LR
% GEEBAFO. EEBAKAO. HAEKRAKRIO) | #
T T2 (180 CHEEE40 min, FrdEA R ~F20 mm X
5mmX5 mm) SPREREZRIA (P, IH. TFE
TERAT D 3 F R R 22 7 A 2 4 R g Y,
A R TR A T 3R B A P R B AR v R B R
291.8 g/L) , T35 45 b B AH 5y it il 11RO Al T A
F M 32EM B RE R SR E 22 R EHRGE
£90.12 mg/L) , M %83 5 A R RR 2 kY, % b
SR, FO/AOME R LA 7 S5 BAFE WA, PEBEA
P 22 USRI H B0 5t e 2 5 SR A IR o bk, SRR
ARG E &k KRB REW IR S5 HAR, 76
FARHCE23% 1) [R5 AL (AEERETH1.665)
F A 2 M PRI B FT He IR 5 1k 5 XU g B 4
LB TE R B, AR N E AL ARUHE 5 2R FR 4 %L
(55%BRE M) HLFRFEEESME YR RAL
TEAARER R T2 L B AK19.7%, AT R K
AP . N TR MR R, 7630 C 41
TFERINLS g/LIGAR B AT A S8 (1 22 o 08 T TR IR
PTHE (23374£6.4) mg/mL. FIFHGC-MS/HRA -7
ORI 12MOCE AR Y (R 2 AR
THEME , AE B ERHERE TR T ES
B, X e T AR T AR M AR A AR (B 24
R 70 b N I 5, A T Ao T L A AT B
W T2 e R A AR

4 & ik

X 1985—20244ECNKIS WOSH 45 7 w1 2% 4
FHORSCHR (HP3C9470 S T758% ) #EAT4iih 5 AL
SAAT ORI, AL HUBIE TR AR SC B E 19904 5B A |
Ths PEPEF . EHE. AT AFERCEE; Journal of
Agricultural and Food Chemistry. (TR EHE Y K EH
% CNKIHUE R K OCR i % 1EE N Ei, WOSH
PP TR R S % (E 4 N Canas S [H Pr b (1 22 Mo ¢
F B R T WAL, HL & A S TN LA RO
%, I s E A AEBIBN, 1 PRI ST 0 DA AR R R A
WA FEE, KA REE KRR TTIRRZ, BRI
PR AIEM L%, SR S I T R LA 22 S
& H AR R AR o 2 XU R T 2 22 DR 2
FIME RIS R, AR SO AR S AR A . 22 e fl R e
BB TR AR 2K o

S

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

(22]

(23]

[24]

[25]

Al FH RF N, S AN LS %M. s B LR AL, 2007
237-240.
FERETE, BIAR, FERRfT, 5. 21401 22 Hh TR ORRAE USR5t 1 Jo% 7 41
[T & EEHE, 2019, 40(4): 199-205.
SRR . PRk 4= 28 TG (11 22 )9 2 717 3 ST 94T e A 0], AR
ik, 2015(4): 97-98.
W SUHK, B% R A, B TR, A FSEH A 2 H(V.S.0.P. X.O. EXTRA)
TR M SV BRI RS, 2009(1): 114-117; 119.
AT, WP AR, BB S B SCHR TR A I A R T Ak
ST 5 R, 2023, 44(16): 470-479.
RMESS, JAIHL, WL, 45 T STk 0 v 24707 A X SR A
Jiiti 58 (AT ARAL 3 AT (], R E 255, 2023, 37(9): 1089-1100.
LI X, XIANG P, LIANG J F, et al. Global trends and hotspots in
esketamine research: a bibliometric analysis of past and estimation of
future trends[J]. Drug Des Dev Ther, 2022, 16: 1131-1142.
MOSTAFA M M. A knowledge domain visualization review of
thirty years of halal food research: themes, trends and knowledge
structure[J]. Trends Food Sci Technol, 2020, 99: 660-677.
R, B, BIL W, 85 BT SO R 4 TR E R S
IRE RIEGH ST a5 KRBT, 2021, 47(20): 319-325.
A7, L, KER, 5. 3T Web of ScienceXt 34 i ih ik &
UL R SCHR T 20T [I]. AR A TR AR, 2023, 18(6): 302-313.
B, 30T, R, ST SCER T A 2 R R A A
AALEREFIAR[I]. BRI R, 2023(6): 46-57.
JEEHT. H T CiteSpace T E R T Hh R4 BT LR S ka4
S3HT[0]. BHES R, 2020(8): 129-136
TRALR, P, Bobkpp, S BT OCER TR T i A S A S
). R E AR R 2], 2022, 27(4): 118-134
FHEIH, PhIET0, X, 2 1993-20224F M i ERRIFINE (4
T SCHRTE 5 AT (0], oh B i By 6 2 &, 2024, 36(2): 184-
190.
BPH, 5 FRE, WS, S B SCRR TR A n A o AT R I L XU
WEFEHRII). £ 55 KBk, 2024, 50(22): 399-408
AR A, R H s, #H2EET, 25 ST Web of Science%Ud JE Hi /M
WSS SCRR VB 5 ARG A HT[T]. 9 78 72 2 K2 241, 2024, 45(2):
198-205
FaE, Ak, B A HE SR R T]. RN, 2018,
39(19): 287-295
W, i, ZNE, & AR ESES ] VA SR
1, 2005(1): 46-47.
RETH, ZUIH. RS AEHE PR =TR[], BRI,
1987(1): 13-17

G K, A, BT AT A AP IM. b ERO R A B,
2010: 113-116.
K, <AHRS R 2= H ARG SRR AR 1 7E[D]. Trrg: 758 Lol
KA, 2020
KR 5. A G 55T 58 DX A 7] ] 46 ot ol B A () e B oo R Ji i 22
ARSI ELERIE L D). M2 & K2, 2021.
JEVRIL, XU RE, 22300, &6, MG = X A& AR A2 F A
TR BB RFE o L [D]. R RIS, 2022, 41(8): 44-50.
ASPE, 2RI, EHOTE, 25 3T GC-MS BT N\ A 4 1 5 25 T A
SR HT ). P E AR, 2020, 39(2): 189-194.
ARt AT B, gk, A BT A 4RO i - AT I IR
RBE G AT T A R ], B SRS LI, 2020,
46(14): 198-203.



- SRR - @ % 2026, Vol.45, No.05 289

[26]  Z=UIRGR. A7 Hb X 32 B (0 FR P 6 4 AP AR IE (122 s B 7 (D). [36] VALCARCEL-MUNOZ M J, GUERRERO-CHANIVET M,
W: TALR MBI R 2, 2017. GARCIA-MORENO M V, et al. Comparative evaluation of brandy

[27] MATIJASEVIC S, POPOVIC-DJORDJEVIC J, RISTIC R, et al. de jerez aged in american oak barrels with different times of use[J].
Volatile aroma compounds of brandy ‘Lozovaca’ produced from Foods, 2021, 10(2): 288.

Muscat table grapevine cultivars (Vitis vinifera L.)[J]. Molecules, [37] COELHO E, TEIXEIRA I A, TAVARES T, et al. Reuse of oak chips
2019, 24(13): 2485. for modification of the volatile fraction of alcoholic beverages[J].

(28] R, LAk B, 5F. B R URD HORIE LR LWT-Food Sci Technol, 2025, 135: 110046,
ﬁ#@ﬁw{fﬁﬁﬁ%m ARG, 2021340_(5): 8113'\ ) N [38] GUERRERO-CHANIVET M, VALCARCEL-MUNOZ M 7,

[20]  sMAAR, GRTCHN, R, S5, AUME TR BUAT A A GARCIA-MORENO M V, et al. Characterization of the aromatic and
TP TELT]. BRAERHY, 2008(2): 40-44; 46. o

(30]  EFFR B4 AR AR (42 M SRR B R T WD), phenolic profile of five different wood chips used for ageing spirits and
SR 22020, wines[J]. Foods, 2020, 9(11): 1613.

[31] COLDEAT E, SOCACIU C, MUDURA E, et al. Volatile and phenolic (391 CANAS S, CALDEIRA I, ANJOS O, et al. Physicochemical and
profiles of traditional Romanian apple brandy after rapid ageing with sensory evaluation of wine brandies aged using oak and chestnut wood
different wood chips[J]. Food Chem, 2020, 320: 126643. simultaneously in wooden barrels and in stainless steel tanks with

[32] GRANJA-SOARES J, ROQUE R, CABRITA M J, et al. Effect of staves[J]. Int J Food Sci Technol, 2016, 51(12): 2537-2545.
innovative technology using staves and micro-oxygenation on the [40] FLAMINI R, PANIGHEL A, DE MARCHI F. Mass spectrometry in
odorant and sensory profile of aged wine spirit[J]. Food Chem, 2020, the study of wood compounds released in the barrel-aged wine and
333:127450. spirits[J]. Mass Spectrom Rev, 2023, 42(4): 1174-1220.

[33] MARANGON C M, ROSSO M D, CARRARO R, et al.changes in [41] DUAN B, CHANG W, ZHANG L, et al. Characterization of volatile
volatile compounds of grape pomace distilate (Italian grappa) during compounds and sensory properties of spine grape (Vitis davidii Foex)
one-year ageing in oak and cherry barrels[J]. Food Chem, 2020, 344: brandies aged with different toasted wood chips[J]. Food Chem: X,
12,8658' i . 2024, 23: 101777.

[34] SANCHEZ-GUILLEN M M, SCHWARZ-RODRIGUEZ M, . R
RODRIGUEZ-DODERO M C, et al. Discriminant ability of phenolic (421 HUR, DUAN C, LAN'Y. Investigating the effects of distillation
compounds and short chain organic acids profiles in the determination system, geographical origin, and aging time on aroma characteristics
of quality parameters of Brandy de Jerez[J]. Food Chem, 2019, 286: in brandy using an untargeted metabonomic approach[J]. Foods, 2024,
275281, 13(12): 1922.

[35] CERNISEV S. Analysis of lignin-derived phenolic compounds and [43] HAN B, TIAN S, ZHENG S, et al. Uncovering changes in mulberry

their transformations in aged wine distillates[J]. Food Contr, 2017, 73:
281-290.

brandy during artificial aging using flavoromics[J]. Eur Food Res
Technol, 2024, 250(7): 1959-1967.



