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Bibliometric Analysis on Chemical Constituents and Functions in Peonies
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Abstract: In order to investigate the research status and future development trend of peony and its chemical constituents,

visual analysis was carried out on literatures related to the research of peony and its chemical constituents from 2000 to 2023 in the

core databases of CNKI and Web of Science by using CiteSpace software to elucidate the development trend and the hotspots of the

research in this research field. The results showed that China ranked the first in the world in terms of the number of articles

published in the field of peony chemical composition, and the research institution with the largest number of articles published was

Beijing Forestry University. The researchers focused on the gene regulation of peony chemical composition. In addition, the chemical

composition of peony seed oil and the preservation technology of peony fresh—cut flowers were the hot topics of researchers’

attentionas well.
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#OML 2o 50 0.851 2012 #0 tree peony 127 0.722 2011
#IEAAT T 38 0.912 2013 #1 traditional chinese medicine 96 0.870 2007
#2 AR 34 0.898 2014 #2 peony seed oil 71 0.768 2012
#3HPHFFI 29 0.906 2014 #3 monoterpene glycosides 63 0.801 2009
#AHFLE; 24 0.956 2014 #4 transcription factor 61 0.827 2018
#5285 2 P2 23 0.908 2020 #5 paeoniflorin 46 0.901 2015
#OTR LB 22 0.877 2013 #6 Interleukin-8 46 0.934 2008
#1 AP} 19 0.942 2014 #7 alpha—linolenic acid 37 0.990 2008
#B Lk 7 I 14 0.879 2014 #8 chromatography 35 0.940 2006
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LAY 2003 2.02 2004 2018
oot 2003 1.27 2006 2014
LR i 2003 1.22 2009 2019
RFF 2003 1.36 2013 2021
AW Ry sl 2003 1.22 2014 2021
FPHE 2003 1.47 2016 2019
HFHR 2003 223 2016 2022
HmEF RIS 2003 1.27 2017 2020
AL 2003 1.26 2018 2020
FF R 1y 2003 1.86 2008 2016
R 6 EXNMXBIRARAD
Kot JAGES T TIOE 2000— 20234
moutan cortex 2000  3.58 2001 2010
peony flowers 2000  4.82 2004 2014
antidepressant 2000  4.07 2008 2012
diversity 2000  3.83 2008 2016
paeoniflorin 2000  8.09 2009 2014
total glucoside 2000 3.33 2012 2016
gene expression 2000  4.86 2013 2015
overexpression 2000 393 2015 2019
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alpha-linolenic acid 2000 349 2017 2021




10 4] WHEAE, 5 BETSCHRTT = 20 M A4 P22 oy B S RERT 5T 0E % <971

R W (1.86) FI4EFHAE (1.47) %5 o AR 5 5 43 51
2016—20224F . 2004—20184F. 2008 —20164F-40
2016—2019455(45), RUITEAN A0 Bl
WFSE RO Y G TE E B m , E SE R
o WO T PHE L 0T 2 5 b T4
M2y Jr i . BEE BFE I 2R ke, T
LS 2 A A E 9 S D00 B T A P R4
OB, JCHGE R TR AL 2 i A
HA WG EMETE . PRl AU E s
HRAMBHINRIITR, I EAFH S YR, H
FYEWEEZ R A DITE D o . PRI O] LI
R BT RO MU, B HAT BRI A4
By RPER 29 BETAE PP A A
FEARE =, OIENR. WiEmAmER, &
A 10% ~20% 5 AL AR 5 R & i 80% ~
90%, HAr St RHFH A APl SR I T 2%
YIRS, Qe R . APkl &4 5 1
HILR, fUffi Fe. Se, Zn. K. Na fil Ca 5§, Hr
Na I Ca B3 8m 0 @HAMAL . F 245
B | dEAE R — SRS L0, DG T AP
MBI 2 FEh KB . R L AR 2R ORI
i A CO, 2 A 1), HETHPHFAm 2 LI
F, Al R A AR S A S AR 43
SR H O B T 98 I A R Y R A 2
(paeoniflorin)(8.09) . 4HMEJHT (apoptosis)(6.15) .
JE IR (gene expression)(4.86) Fl4EFFAE (peony
flowers ) (4.82)55 (3£ 6) o [EFRyEFIN F I F4E
A5 L WE 5T 32 AR v TP B A 2E RO ST
Jo 0 FE B ) T o SEJRRER A4 L FH (BT K T 1
o MEJRRIR hy —SEAHUFIIR IR, JE4tPHRRh b i &
Az —, MRS IRIRZ — 1, I
Hb, - ERRIR BERE 4 ML AR FR B 1A A2 55 Zhig, 7]
B 2 bl i O A B, B T2 I R
FAHE ), Su s CUBER LB, HPHFRIl S A
FE WP - ARG, W R R/ R
PRI BE A8 B35 RN UL 2088 1 L i
TH OB AU R, XN BB R A —
MIDEfRIER . Ma 558 2 F5E R BL, HPHFFlT 2
JHF I 1 A R R T g A A R, /N B B A
WEA—EMEER . BT, T o- WARRR T
B AT AL 4 I 53 02 12 A 90 0B 7% P T 9 A

MINAEZ— ah, 4HFHE (peony flowers) FIHF5Y
PR FRSE A i 4G, H AT TAHEPHER B 2%
Erh TR | DIECREE AL P IE Y N A
PRSI o EPFRHAERIL S . R H I AL
SBORT H T, (B4 PHEB RS, 15
WORIAE , AR THFHMETF &, PR
O 8 B 2 i 5% ST AIE 58 0 B0, = 5T 1
SEE BRI RMUS TR 5 . A3 B ER
ARG s e 5 I A 25 5 B U0 AE R AR
WS s &AL, NI mERDIER BT > H
R FHIIAE R R S22 DL 7k (A3 . <
FIDRE ) A2 (B . AEA AR
AWy 5 i (A= il R0 55 32, A PHOIAEOR B ¢
ASEFEMRE PG L ) e Je B L R 3R %
3 IMNEERE

FEATHE T SCHR Tt nl AL 23 B X A AR 5 T
FEPF R AR 2 0 B 98 (AR DG SCRREEA T 1 R AR AL
O3HT . IWERSCEZ AL . AT 1R B
OB HASE T AT 00, S5 5RRM], HiAiC
TP HAR 2 B s, R E R &
SCRACRESS 1, HAEABEREN ), EEBAA
B I A SO, AR U 52 e A Kk
A H A PR32 o [ B ] i 22 i G . A
T 42 5 1B 90 ST ) Bt 5 o s R BT P o AN TR R
P SCEREE IR E RS E TR SR A5 i 2 A
AREERUC, TR TR 2 A5 S B A B
B [ B M g PSR 0T A 5 A
TR B A S K 2 PR R S LR A D T
TIAE PRy Y, A5 M Tl 5 1A
AR HFHE =W B A S . BEE DF5E
FITRA , B ETZA 58 6 5 A 5 N 2500 1) % 4t
FHRI SR TT A, Horb SE TR PHRA AL 27 00 1 4k
DR ] 42 R A PR B ) (R B 57 AR 8 O ke 5 e A A R 1Y
W E FNE o AR BT AR R H P
2N R BOHLTR | 35 R 8 97 R0 2 8 45 T A R
AIRTE, ST T FEOR T-Be, Wl
PR A G A G R g AR AR, AL
3 H R CE R AP 2R 1A 1A U
SRR AL AP S HAR A A SR A
S 30k :
(1] Gk HEaBTEAFETIH. ZES52TFTR



* 972

¥ F'EE

2%

[2]

(3]

(4]

(5]

(6]

(8]

(9]

[10]

[11]

[12]

[D]. W%.: BWEFEAZ, 2022
L E. HAREEFNALEHED] T LAEK
ok, 2022
WANG S, XUE J, ZHANG S, et al. Composition of peony
petal fatty acids and flavonoids and their effect on
Caenorhabditis elegans lifespan[ ] ]. Plant Physiology and
Biochemistry, 2020, 155: 1-12.
KR, BER, KERE, F HAAALERLS. 4
A R H R EAT R 4 (Q-Marker) 89 T 2 #r[J].
#7, 2022, 53(16): 5215-5224.
DENG R, GAO J, Y1 J, et al. Peony seeds oil by—prod—
ucts: Chemistry and bioactivity[ J ]. Industrial Crops and
Products, 2022, 187: 115333.
DENG R, GAO J, YI ], et al. Could peony seeds oil be—
come a high—quality edible vegetable 0il? The nutritional
and phytochemistry profiles, extraction, health benefits,
safety and value—added—products[J]. Food Research In-
ternational, 2022, 156: 111200.
" B, %kED, KIH, £ 3HHAREETTHE
WALE LR AAT]. mEA LA FFRCE LR
FH0), 2023, 47(3): 63-69; 1-5.
WU Y, LI L Z, YUAN W Q, et al. Application of GCx
GC coupled with TOF-MS for the trace analysis of chem—
ical components and exploration the characteristic aroma
profile of essential oils obtained from two tree peony
species (Paeonia rockii and Paeonia ostii)[ ] ]. European
Food Research and Technology, 2021, 247: 2591-2608.
ZHANG Q, HUO R, MA Y, et al. A novel microwave—
assisted steam distillation approach for separation of es—
sential oil from tree peony(Paconia suffruticosa Andrews )
petals: Optimization, kinetic, chemical composition and
antioxidant activity[] 1. Industrial Crops and Products,
2020, 154: 112669.
EKIERT H, KLIMEK-SZCZYKUTOWICZ M, SZOPA A.
Paconiax suffruticosa (Moutan Peony )—a review of the
chemical composition, traditional and professional use in
medicine, position in cosmetics industries, and biotech—
nological studies[J]. Plants, 2022, 11(23): 3379.
BAI Z, YU R, LI J, et al. Application of several novel
natural antioxidants to inhibit oxidation of tree peony
seed oil[J]. CyTA-Journal of Food, 2018, 16(1): 1071—
1078.
WANG Z, ZHU C, LIU S, et al. Comprehensive metabolic
profile analysis of the root bark of different species of

tree peonies (Paeonia Sect. Moutan)[J]. Phytochem—

[13]

[14]

[15]

[16]

[17]

(18]

[21]

istry, 2019, 163: 118-125.

LIS S, WU Q, YIN D D, et al. Phytochemical variation
among the traditional Chinese medicine Mu Dan Pi from
Paeonia suffruticosa (tree peony)[J]. Phytochemistry,
2018, 146: 16-24.

WANG X, LIANG H, GUO D, et al. Integrated analysis
of transcriptomic and proteomic data from tree peony (P.
ostii) seeds reveals key developmental stages and can—
didate genes related to oil biosynthesis and fatty acid
metabolism [ J ]. Horticulture Research, 2019, 6(1):
194-200.

YIN D D, XU W Z, SHU Q Y, et al. Fatty acid desat—
urase 3(PsFAD3) from Paeonia suffruticosa reveals high
a—linolenic acid accumulation[J]. Plant Science, 2018,
274: 212-222.

XIE L, NIU L, ZHANG Y, et al. Pollen sources influ—
ence the traits of seed and seed oil in Paeonia ostii
‘Feng Dan’[J]. HortScience, 2017, 52(5): 700-705.
LUAN Y, CHEN Z, WANG X, et al. Herbaceous peony
PIACLB2 positively regulates red petal formation by
promoting anthocyanin accumulation[J]. Frontiers in
Plant Science, 2022, 13: 992529.

ZHANG Y, XU S, CHENG Y, et al. Functional identifi-
cation of PsMYBS57 involved in anthocyanin regulation
of tree peony[J]. BMC genetics, 2020, 21(1): 1-11.
QI'Y, ZHOU L, HAN L, et al. PsbHLHI, a novel tran—
scription factor involved in regulating anthocyanin biosyn—
thesis in tree peony (Paeonia suffruticosa) [J]. Plant
Physiology and Biochemistry, 2020, 154: 396-408.

LUO X, SUN D, WANG S, et al . Integrating full-length
transcriptomics and metabolomics reveals the regulatory
mechanisms underlying yellow pigmentation in tree pe—
ony (Paeonia suffruticosa Andr.) flowers[ J]. Horticul—
ture Research, 2021, 8(1): 00666.

GU Z, ZHU ], HAO Q, et al. A novel R2ZR3-MYB tran—
scription factor contributes to petal blotch formation by
regulating organ —specific expression of PsCHS in tree
peony (Paeonia suffruticosa)[J]. Plant and Cell Physi-
ology, 2019, 60(3): 599-611.

WANG S, XIE L, YANG Q, et al. Extraction and purifi—
cation of paeonol from M outan C ortex by a combined
method of steam distillation and antisolvent recrystalliza—
tion to reduce energy consumption and carbon dioxide e—
missions [J]. The Canadian Journal of Chemical Engi-

neering, 2023, 101(7): 3771-3785.



10 #1

WHEAE, 5 BETSCHRTT 2 0 M B4 P22 oy B I RERT 5T 0E %

*973

[23]

[24]

[25]

[26]

[28]

[31]

[32]

[33]

WANG Z, HE C, PENG Y, et al. Origins, phytochem—
istry, pharmacology, analytical methods and safety of
Cortex Moutan (Paeonia suffruticosa Andrew): A sys—
tematic review[ J]. Molecules, 2017, 22(6): 946.

YOO C K, HWANG J H, LEE K, et al. Anti—inflamma—
tory effects of moutan cortex radicis extract, paeoniflorin
and oxypaeoniflorin through TLR signaling pathway in
RAW2647 Cells[J]. J. Food Nutr. Res, 2018, 6(1):
26-31.

HU J,LI'Y L, LI Z L, et al. Chronic supplementation of
paeonol combined with danshensu for the improvement
of vascular reactivity in the cerebral basilar artery of di-
abetic rats[ J]. International Journal of Molecular Sci—
ences, 2012, 13(11): 14565-14578.

CHEN J, HOU X, WANG G, et al. Terpene glycoside
component from Moutan Cortex ameliorates diabetic
nephropathy by regulating endoplasmic reticulum stress—
related inflammatory responses[J]. Journal of ethnophar—
macology, 2016, 193: 433-444.
XING G, ZHANG Z, LIU J, et al. Antitumor effect of
extracts from moutan cortex on DLD -1 human colon
cancer cells in vitro[ J]. Molecular Medicine Reports,
2010, 3(1): 57-61.

YANG J, XU L, WU M, et al. Paeonol derivative—6 at—
tenuates inflammation by activating ZEB2 in acute liver
injury[J]. TInternational Immunopharmacology, 2021, 91:
107235.

& W, TLE, REE, F. FNMNLE G
RERFFERESCELNI] AERLAFFR
(B #%#%), 2017, 37(6): 36-40.

NING C, JIANG Y, MENG J, et al. Herbaceous peony
seed oil: a rich source of unsaturated fatty acids and y-
tocopherol[ J ].  European Journal of Lipid Science and
Technology, 2015, 117(4): 532-542.

QU J, ZHANG F, THAKUR K, et al. The effects of pro—
cess technology on the physicochemical properties of pe—
ony seed oil[J]. Grasas y Aceites, 2017, 68(2): e192—
el92.

SU J, MA C, LIU C, et al. Hypolipidemic activity of pe—
ony seed oil rich in a-linolenic, is mediated through in—
hibition of lipogenesis and upregulation of fatty acid B—
oxidation[ J ]. Journal of Food Science, 2016, 81(4):
H1001-H1009.

LIU Z, LI M, QIAN D, et al. Phytochemical profiles and

the hypoglycemic effects of tree peony seed coats[]J].

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

Food & Function, 2021, 12(23): 11777-11789.

WANG X, LI C, CONTRERAS M M, et al. Integrated
profiling of fatty acids, sterols and phenolic compounds
in tree and herbaceous peony seed oils: marker screen—
ing for new resources of vegetable oil[J]. Foods, 2020, 9
(6): 770.

SUN L, KONG C, ZHAO H, et al. Progress in terpenes
from genus Paeonia[ J]. Medicine Research, 2021, 5(3):
210011.

GONG Q, DU Z, GUO J. Study on immunoregulation
function of peony seed proteolysis product in mice[ ] ].
Journal of Food Biochemistry, 2020, 44(9): e13353.
LUO J, SHI Q, NIU L, et al. Transcriptomic analysis of
leaf in tree peony reveals differentially expressed pig—
ments genes[]]. Molecules, 2017, 22(2): 324.

LI M, ZHAO G, LIU ], et al. Optimization of ultra—
sound —assisted extraction of peony seed oil with re—
sponse surface methodology and analysis of fatty acid
[J]. Agricultural Research, 2021, 10(4): 1-13.

DENG R, YANG X, WANG Y, et al. Optimization of ul—-
trasound assisted extraction of monoterpene glycoside
from oil peony seed cake[J]. Journal of food science,
2018, 83(12): 2943-2953.

SHI'Y H, ZHU S, GE Y W, et al. Characterization and
quantification of monoterpenoids in different types of pe—
ony root and the related Paeonia species by liquid chro—
matography coupled with ion trap and time —of —flight
mass spectrometry[]]. Journal of Pharmaceutical and
Biomedical Analysis, 2016, 129: 581-592.

LI C, DU H, WANG L, et al. Flavonoid composition
and antioxidant activity of tree peony (Paeonia section
Moutan ) yellow flowers[ J]. Journal of agricultural and
food chemistry, 2009, 57(18): 8496-8503.

PR E . T Uk it B o AT H A R i a R IR
[J1. & B, 2020, 45(10): 5-9.

HAN X M, WU S X, WU M F, et al. Antioxidant effect
of peony seed oil on aging mice[J]. Food Science and
Biotechnology, 2017, 26: 1703-1708.

CHANG M, WANG Z, ZHANG T, et al. Characteriza—
tion of fatty acids, triacylglycerols, phytosterols and toco—
pherols in peony seed oil from five different major areas
in ChinalJ]. Food Research International, 2020, 137:
109416.

ZHANG X X, SUN J Y, NIU L X, et al. Chemical com-

positions and antioxidant activities of essential oils ex—



<974+

¥ F'EE

2%

[46]

[47]

(48]

[50]

[51]

tracted from the petals of three wild tree peony species
and eleven cultivars[J]. Chemistry & Biodiversity, 2017,
14(11): e1700282.

WA, HE®, RER, . HAFHERRIZ
By EwET R R ] RE WA, 2023, 36
(7): 1-45 9.

e, TR, B OB, % TERBIRTEME
Pt & B R )] AR, 2021, 42(3): 104-
111.

BRZE, EWAl, KER, F. EAFEHEFRS
Aoy e fE R AT R BERLI] P E AR, 2021, 46(8):
51-55; 71.

ZHANG Q Y, YU R, XIE L H, et al. Fatty acid and as—
sociated gene expression analyses of three tree peony
species reveal key genes for a—linolenic acid synthesis
in seeds[ ] ]. Frontiers in plant science, 2018, 9: 106.
WANG X, ZAN M, AMUTI A, et al. Evaluation of the
oxidation stability and anti—cancer cell activity of Paeo—
nia ostit seed oil and its linolenic acid fractions deliv—
ered as microemulsions[ ] ]. Journal of Molecular Liquids,
2021, 342: 117579.

SU J, WANG H, MA C, et al. Anti—diabetic activity of
peony seed oil, a new resource food in STZ-induced di-

abetic mice[J]. Food & Function, 2015, 6(9): 2930—

[52]

[53]

2938.

MA Y, BAO H, WU X, et al. Study on sensory proper—
ties and efficacy evaluation of whole wheat biscuits sup—
plemented with peony seed oil and chia seed[J]. Food
Science and Technology, 2023, 43: €001623.
KAMENETSKY-GOLDSTEIN R, YU X. Cut peony in—
dustry: the first 30 years of research and new horizons
[J]. Horticulture Research, 2022, 9:79.

SHU-LIN G A O, CHAO Z, DAN-NI D U, et al. Effect
of glucose and ethylene on flower color and anthocyanin
biosynthesis in tree peony ‘Luoyanghong’cut flower[ ] ].
Acta HorticulturaeSinica, 2015, 42(7): 1356.
KAMENETSKY R, DOLE J. Herbaceous peony (Paeo—
nia): genetics, physiology and cut flower production|]].
Floric. Ornam. Biotechnol, 2012, 6: 62-77.
RABIZA-SWIDER J, SKUTNIK E, JEDRZEJUK A, et
al. Postharvest treatments improve quality of cut peony
flowers[ J]. Agronomy, 2020, 10(10): 1583.

&, mER. AALeEROFARAR] E
FRLFZE, 2023, 2(1): 17-22.

EIHK, B K, HEE, £ HHEEBHEAH
IR B KRR )] HA R LA, 2022, 53
(3): 12-14.



