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Research status and hotspot of Granati Pericarpium based on CiteSpace
scientific knowledge graph analysis
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Abstract: Objective The research status and hotspots of Shiliupi (Granati Pericarpium, pomegranate peel) were analyzed visually
through the bibliometric software CiteSpace, so as to provide reference for breaking through the bottleneck of Granati Pericarpium
research and finding new research ideas in China. Methods Literature retrieval was conducted based on CNKI database and Web of
Science database, and the time was limited to January 1, 2002 to November 20, 2022. A total of 3447 literatures that met the criteria
were included. The annual number of published papers, countries (regions), institutions, author cooperation network, keyword co-
occurrence, clustering, emergent words, and co-citation of English literature were analyzed. Results The number of Chinese articles
on Granati Pericarpium research was increased slowly, while the number of English articles was increased rapidly. The popularity of
Granati Pericarpium research at home and abroad was different. The top three countries with the most publications were India, China
and Iran. The main research institutions at home and abroad included Xinjiang Medical University, Shaanxi Normal University, Wuhan
University, Renmin Hospital of Wuhan University, Islamic Azad University, King Saud University, etc. The main core authors at home
and abroad include Zhou Wen-hong, Gao Xiao-li, Opara Umezuruike Linus, etc. The main research content in China was chemical

composition and pharmacological effect, and the main research in foreign countries was Granati Pericarpium as food additive.
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Conclusion The bottleneck of domestic research needs to be broken through was the research on the pharmacological mechanisms

of antibacterial, anti-atherosclerosis, colitis treatment, and antitumor, as well as the extraction and purification of the chemical

components such as anpomegranin and ellagic acid. The new directions of research were taste optimization and toxicology of

pomegranate peel as a food additive, as well as textile dyeing application.

Key words: Granati Pericarpium; CiteSpace; bibliometrics; scientific knowledge graph; visual analysis; anpomegranin; ellagic acid

(P EZ ) 2020 Fh— P AR Granati
Pericarpium NAREHEYIERE Punica granatum L.I¥)
TR . HAER, WRER. R, ARBE, DIRChR
W5, ki, B, T AV AR L. BT,
1/ Ny O AN RV AL -2 R N & | ) e ] E e SR Tk =
JEARR) ORI 1I080a R R “ Fade” B RAR
B CRF2ERT7) B AR R CafiE . e
VAL JRIT AR AR, HRATECN T B WA
(ARENE) CBAREFBERA LS, EFk,
] A% 8 Bz A 9 A B S R I A

CiteSpace & [k 36 L4 JF R 1 — k(5 B 7T
MACEL 2 RR S S, a8 7B 4E. Mo
BYe, o g, AT DL S R R a5 AT A
(ke I HUR I U ) BT 8 # i 1o AR AT
fh SCHRTE 2280 1F, CiteSpace [ A7 T R X
ST BRI I L B 0 38 i I 1) 28 A S it 7 AR
TER[H] ()22 4k . A 9838 FH CiteSpace #445% H
[E 41 (CNKI) Fl Web of Sicence (WOS) %(##
PErb B BE SO SCHRIEAT T RN S, R OCE,
E 2 (HLIXD\ WL VEE SRR S, SCb i JL L,
R RIIA, ORI 51 AT ATALAL 23 BT,
FESE 24 T A B R T BIUIR I H R BRI 7S #R,
9 PN SR AR AR R I 9 S50 A BT 7 S g R
fz%,

1 #ERE5FEZE
11 FERRIR KA R KRS

HROSCOCHERRIE T CNKT $di e . iR 7vk: E
A CAREEL, KRN E] DY 2002 4 1 1 H—2022
11 H 20 H, SERH 2204 K455, @i
PRAFHIC NS Sz, Hrialy A&k, HFkRE
SOCHR, AN 1586 J th SCCHR . S SO U
T WOS # LR . fFR J715: B “pomegranate
peel OR Granati Pericarpium OR pomegranaterind ”,
R 2002 1 H 1 H—2022 4 11 A 20 H,
oAz F 1888 STk, LLHEICHRARALA article AN
review, JiiBRANH OGN 288 B s S SCHR, ad HERR
HOCHR, BN 1861 G SCHR.

1.2 HEE

CNKI F 7 3CBk A Refwork #& X G H1, WOS
SCER A4 SCARE R, F A CiteSpace 6.1.R4
(64bit) Advanced HEATHE AL FRE. 4. W
[ 4> [X (time slicing): 2002—2022 4F; A5 /4
(yearsperslice): 14F; F @K (term source):
M, L. OB HIME (top N perslice) =25,
HKH pathfinder 5% B 347 4L
2 FER54H
21 EXi#as

TR S EE AL, N —E R I
REML SR BN E R R TS . B J AR L.
2002—2022 4 CNKI Al WOS 47 8 iz i 48 & SC B
W 1. 3T 20 FE W AMERSCBEEAR S IS
B, 2017 fFJg BN, V0B AR R I 2
B T HEZEERE: 2022 FERCEEI TR, 7
e R 2017—2021 6 Fi#a T B BRI v AT, 75
BEAE H T BIRE T T A — 8 R . WOS WA 1)
TERSCHEAE 2016 4E 1 I T CNKI, HHAEZ &
LA S AR IR B JE a5, Ui B I N T 8
B FUR OGVE BE IEAE BB, 1 A 1 e FE A
FEIZAEHY I .
22 ER X)), HHIMEE S
221 HEHZF i) &EMZ  WOS Hid o #r i

_ " WOS CNKI —*— EPW M8 E
400
300
g 7
#5004
R
“ 100
(O e e e e e L R B e e e e e e e e NN e |
NN TV OETXNDD—AN NN OS 0N — A
SO 00D OO = = = = = NESEN
SO OO0 OO0 0 OO S OO OO0 OO0 OoO OO
[S BEe B o Bie B o Be B\ R o] AN AN AN AN A

E1 2002—2022 FERINEREMRELANE
Fig. 1
Pericarpium at home and abroad from 2002 to 2022

Annual number of publications on Granati



¢EH 2023F6H £54% B 128 Chinese Traditional and Herbal Drugs 2023 June Vol. 54 No. 12

* 3951

N, BRI 90 MEZR X)) SBH ORI,
RACEHA T 10 1 E R A A b EE WL 2.
RACERZ P EF R, HUoEh E G, XnT
RE-S A=A 5%, AR IR~ Ho A, TN
PR BB A, B I, H L U R A AR X A AR
BT T RESIF, HR ARG ZRE 2
ER (XD SIEMZES 90 M1, 432 %4
HLE, RN 0.1079, W 3. W AR RRESR
(HX) RFESCHERER, TR ECREBZ;
[F] B EE PR AR AR R R R SR I A4, A5 19 5 P )
REARFFAR RESCHRRI R, TR s AR IZE
W RSCEME; RIMNAMEOFERE NP ROM,
HA O PR T 0.1 BRI i s LRI AR
B K (HXD B IREERED, AR AERAIR.

N kocsE —— Rk
3504 ~0.30
3004 L0.25
2504 |\
3 N 020 &
i 2907 P N . < bors =
= 150 —~ oz
& 1001 r0.10 gx
50 +0.05

B E B X X & © B K BE
g F B ¥z 2 K K 5 =%
H OE B o

2 5

2 ABEMREANEHEZR 10 WERRPAHOMH
Fig. 2 Top 10 countries and intermediate centrality in

number of publications of Granati Pericarpium research

OPLES R CHINA

G?NN (}FWT

@I A ((SAUDI ARABIA
@25 A

(TTALY a ..A_m,ymsé USA

= 2022 CDA

' 1 @RKEY
2002

E3 ARBKMRER GtX) SEML%
Fig. 3 National (regional) cooperation network in Granati

Pericarpium research

ERE R R SCREAM A RO IEEE S GlIX) &
VERIZE P IHEESS 1 6L P B AR OSCEHESS 2 AL,
B A OYEHES 10 7 YRR R R R SCE R
SR, AE TP OO T EIRE, HFESE 2.
ZIRRHIENERAEE R ) SfEMghHEERKR

VRCE D, SRR P A R R SO 1 R E
2 AU P .

222 HUKETEMZ CNKI HESCERT 10 FIFLI
WK 1. RICERZHEREERRY: (71257, Hik
FEBETEIME K51 3D R K22 N R ERE (36 55 )+
R (36 5. MU E1EM L7 584 /N1 A,
241 L, BN 0.0012, W 4. S5 FRIFEHL
MIEEARR D, KOCRZ HIHRER KR T5
HTERAE N BN B AR, BRIEITYE RS . BRI
WRFNRER R %, W5 AN E1E.
FRE R RSN R, ARk @ 2 2 B
MEMAEA S A e E Py, i2edd 2 igdb. b, e 3 B
BAAHTER, HIA eI AG T R Rh AR . B
SRR N RAES B AR 5 T AP KA 2 G (1 72
W, BT DR RSEL RSN IR, Ho
A R A R 2GRN IR 25 U B Ay, A SR X
JTAER o BRI R S R R — — T A 3
TR m SRS, A A R 24 1 R s 2 B A R
WRE B RSP, TEREREEZSHmRIES
iEds bAEEEERH, FHEERREEE T
] P4 7 R R I 9 BRI o A WU R 2% 4T il 3 4 PR
ill, SE5RAEA e AT IS AR R -

WOS HRSCERT 10 PN IR 1. K CEH%

(3 ASHLR 2 0 2K B AR B 1 A 30 22 e L7 oK
(Islamic Azad University) (44 &5). Y4240 1170
FRERTHAH B oK%= (King Saud University) (41 53D+
Hh ] 0 Bk PE Y K24 (25 55D WOS HHLI & 1 KA
BALE 635 NI, 715 JKIELR, HFEN 0.003 6,
DB 5. BRES T E A AU, R E ML
M EAE IR %
223 fEHEGEMLE RS E s, HHEA
HRZ O E# . CNKI Hf 1586 FE SOk ILa & 1EH
723 £, RO Z WIEF & A S0 (39 F), 0k
FHRICEMN. =5 (4.68) Fi, FLit 50 fii. KCE
HeA T 10 ALRVES LR 2. EE S 1EM% S 723
AR, 710 SKEL, EREN 0.002 7, W 6. LA
DR AR 7 E BN A TE R, 2005 4F A4
FRUERF T RS, MRIEIWT, W70 P2 N AL
SRS 1B A R TR S BRI 2 BEAE OO, RO E
HERE A DA AT, LU AR
B R4 25 B 43 R 2 BRAE FERIE 2 o 3200120,

WOS F11] 1861 fai SCBRIL B S 1EE 676 7, K
i % W E# & Opara Umezuruike Linus (21 7)),



- 3952 - $8 B 2023568 $£54% B12H  Chinese Traditional and Herbal Drugs 2023 June Vol. 54 No. 12

%1 CNKI# WOS #AME A EHZHE 10 RN

Table 1 Top 10 research institutions in number of publications of Granati Pericarpium research in CNKI and WOS

. CNKI WOS
75 e - Ny
HLAS KRR B FH X RICE
1 HEERR 72 Islamic Azad University EERE 44
2 BRPGIYE R 51 King Saud University ML e 41
3 RKREARER 36 B PE T K% (Shaanxi Normal University) 1 [H 25
4 BPURE 36 Taif University YRR B AH 23
5 FEALRME K 35 Indian Inst Technol E 23
6 IR PR R 18 University ~Calif Davis % 22
7 PRI TR B 11 University Tehran EERE 21
8 RSB A MRl BE 11 Shiraz University B 19
9 JIRE R Y7 5 50 10 Aristotle University Thessaloniki i 1 17
10 JeRfb TR 10 Cairo University YN8 16
R T B AL BB MR RS %
RIERSERHELR o man SFEARRRE I A5
i EHT 2
ree=y %ﬁﬁﬁfgﬁk# JU )RRG5 b 2B
S WD S R B TRR e
FrEEER X ik PR TR EDTRER
2 PESN 2 Nt
MR EHKE R R 2R e
FWAEL T SR EHNER AT IR EE £ K% = WS B
AT R B 8 RGBT .ﬁjhﬂﬁﬂﬁ*$ B 78 B T2 5% 4k 25 S PR A S 2 B
b 9: L 3 ER g L 0
Il s K B
— BT HR B 4 TR B —
S e amasnnnansans RN K F N RERBE
o R 2 5 0 G A SR U7
4 WS R AT 45 PR SRR B RO A S 1L AR R ST ) MURFBARER
= 2022 RGBT 5
E L B I KB UAF T R00%
£ AL TR R R R A TR
ks w ERIHEER .
. JRER P E A 2% FRAuHdk k¥
2002

4 CNKI FEBEHARINEEIERLE

Fig. 4 Cooperation network of Granati Pericarpium research institutions in CNKI
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Fig. 5 Cooperation network of Granati Pericarpium research institutions in WOS
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Table 3 Keyword co-occurrence analysis of Granati Pericarpium research in CNKI
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Fig. 9 Keywords cooccurrence map of Granati Pericarpium research in WOS
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Fig. 10 Keywords cluster map of Granati Pericarpium research in CNKI
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Fig. 11 Keywords clustering time graph of Granati Pericarpium research in CNKI
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Fig. 12 Keywords cluster map of Granati Pericarpium research in WOS
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Fig. 13 Keywords clustering time graph of Granati Pericarpium research in WOS
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FaE 2007  3.28 2007 2011

Py iban 2003 4.94 2008 2009
N 2009  3.37 2009 2013
JERRHE 2011 3.24 2011 2015
AR 2005 4.92 2012 2017
g4y 2006 430 2012 2016
EZ 2012 3.70 2012 2015
ME/ER 2006 3.46 2012 2015
MEVER 2012 333 2012 2017
WEFtdkRE 2007 3.23 2012 2015
ey it 2003  3.23 2012 2015
REZH 2009  3.10 2012 2017
LZABAF 2006 11.91 2013 2020
EYEE 2006 3.36 2013 2017
R4y 2002 336 2015 2017
LR 2016  3.62 2016 2017

KIBFFE 2003 3.77 2020 2022
BAEIZHE 2020 327 2020 2022

efh, 2004 431 2017 2022 _—
JEIE 2018  6.82 2018 2022  —
FARYEL 2004 538 2018 2020 —
IR 2007  3.85 2018 2020 [
Rt 2013 3.45 2018 2019 —_

& 14 CNKI P AR R X527

Fig. 14 Emergent keywords of Granati Pericarpium

research in CNKI

H, BFEEMPIER RER. *hAasm. st o
JoR R I 5 7 5 FE SO T B B 2 R B 5 T I SR A 7
BcH A 025, R T RIH0 FIRAEH,

E— R EHEE) T X 2 AN REMRBE SR, §
W5 7R “bioactive compound” KA T “anti-
oxidant capacity”. “Phenolic compounds as beneficial
phytochemicals in pomegranate (Punica granatum L.)
peel: A review” DDA K2 (1AL B3 1EAT T 251R,
“ Pomegranate peel and fruit extracts: A review of

potential anti-inflammatory and anti-infective effects”

Top 22 keywords with the strongest citation bursts

keywords year strength begin end 2000—2022
lipid peroxidation 2002 9.50 2002 2013 s—
inhibition 2002 TAL 2002 2014 s—
punica granatum peel 2003 6.52 2003 2010 —

pomegranate juice 2004 7.86 2004 2013
medicinal plant 2008 6.66 2008 2012

capacity 2006 13.40 2010 2016 —
ellagitannin 2008 8.57 2010 2016 —
pomegranate 2007 7.44 2010 2015 —
cancer 2002 7.03 2010 2016 —————
anti-oxidant capacity 2003 6.65 2011 2013 —
cultivar 2006 7.93 2013 2017

natural dye 2014 9.37 2014 2016

antibacterial activity 2003  12.58 2015 2019

anthocyanin 2008 6.79 2015 2017

growth 2011 8.10 2017 2019

essential oil 2018 9.47 2018 2022

aqueous solution 2010 14.97 2019 2022
pomegranate peel extract 2003 7.76 2019 2020
bioactive compound 2008  16.09 2020 2022

peel extract 2012 12.54 2020 2022
optimization 2016 10.82 2020 2022
shelf life 2015 7.58 2020 2022

E 15 WOS PRBEHARE & XEIR

Fig. 15 Emergent keywords of Granati Pericarpium

research in WOS

F1 “Punica granatum (pomegranate) and its potential
for prevention and treatment of inflammation and
cancer” F- B RN AR K 2 BRAE FIEAT T 45k, B T
WAL Z BIFT AL HUR, EXDhE AN B 7 T
BEAT TS HoAR 6 R R SRR S, AR
A AL 153 O T 7T

T LA 5 ORISR RG] (] 17D, ATRA
R T Z AR A B AR . TE 2005 AEHT R
FER AR R 2 BRAE R BT AL, 2006—2015 42 22
X R A A IBIE AT, 2016 4 J5 A XA T &
A BT B ALY, X WARGFHRE 1 2017 4F
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Fig. 16 Cluster map of co-cited literature on Granati Pericarpium research in WOS
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Table 5 Top 10 literatures co-citation frequency for Granati Pericarpium research research in WOS

FFs Pt KEFG FER Pott RE
1 Pomegranate peel and peel extracts: Chemistry and food features 2015 113 0.25 #1
2 Phenolic compounds as beneficial phytochemicals in pomegranate (Punica 2018 97 0.03 #1
granatum L.) peel: A review
3 Antioxidant activity and total phenolic content of ethanolic extract of 2018 62 0.01 #1
pomegranate peels, juice and seeds
4 Antimicrobial activity of pomegranate peel extracts as affected by cultivar 2017 58 0.01 #1
5 Pomegranate peel and fruit extracts: A review of potential anti-inflammatory and 2012 54 0.04 #0
anti-infective effects
6  Assessment of polyphenolic profile and antibacterial activity of pomegranate 2016 52 0.04 #1
peel (Punica granatum) flour obtained from co-product of juice extraction
7 Identification and quantification of phenolic compounds from pomegranate 2011 50 0.06 #0
(Punica granatum L.) peel, mesocarp, aril and differently produced juices by
HPLC-DAD-ESI/MS"
8  Optimization of pulsed ultrasound-assisted technique for extraction of phenolics 2016 47 0.02 #1
from pomegranate peel of Malas variety: Punicalagin and hydroxybenzoic acids
9 Antimicrobial and antioxidant features of 'Gabsi' pomegranate peel extracts 2018 46 0.01 #1
10 Punica granatum (pomegranate) and its potential for prevention and treatment of 2007 46 0.05 #2
inflammation and cancer
Jei [ A SO R A Y SR A AR SCEAE 2017 4 J SEIL 1 e BT, BRI
3 it SEE R E HWABOK. A ML T Bogr i
31 fARIAK BERSF L BRpuImE R R AR EERE . X
MWRICE . HZR GO MU fEERE, B RENERZOI, BBl DR, mbedt

WA B AR R 2 . ENARSCEE T U ERROEE, RO A B P AETE L
Vg, RICERZ, MAERPS LR, B NSO, ER IS R AEST B & R EE
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Fig. 17 Keywords clustering time graph of co-cited literature on Granati Pericarpium research in WOS

22, W ERESE PR T AR B TR R R
MBI AN SCHRIEHE S | i Rk, [ A Tt
FEAEWT AN o ITFE T TR, [ PR 24 2
AMEEARR S T TR T, [ AMUEE TR dh LA s T
IR TE; AN RIS FER L, [ BT SO FARIS () 5, 5
S, HADIE, REEENT U A LS
RIEH: FEAMIARR FOARR D, HRAE 2017 )5
W2, ERRA R AT AT,

321 Rz b SCOGHE I BN B 129 2
2022 SRR AR, BHETE A A 0% PR 2R BR e STk
SR, FaRE. . AR ERP RS
PO R RE, i 20 R ESOCER D4 mIA 3000 R
B, N T CEIRMETE R [ b B A5 D, BdRdz
I B8 1 4 BRI 70 38 51X S o AT USCEE O LR WAk
H, WFFE A LU AR T . TR H S
I I B2 R BRI R T 5 RS A R R (1)
MZIEAFEE 1, FRIVRIIJCHRRBIRIGIT T
BRI E AR, S EUCHIIAREE
BAREpIEE ki, KR ICE —E X 5], X
S5 R R (AR TR AL TR I L

322 KWt  HoCRBRER 2019 FZEA
A8 R R S B A P e R B T, 2
AR B B TS URE AR FHRO . B TR S R R 4
HU6E KA B 4 F ok, KIBFFE1E A
B B TR, AR R CE L, A
XA R R AR DR B A TR PR S FE A v 21221 )13 S
R R BLAE I BRI 908 5 B 0T 58 A A B X KT

T RCR 25 B T X LR R R,
Y00 e A A5 2303 5 ) 2% 24 P 2 PR T 0 AR B A K
FEGE AOAE IR, 5 ST 0T LAFE B VR LAt b P sk
W HEATIRAE . H AR T ORI BOR IR )T £ 24T
RN, MR 5 T BT T 25
Pk, A AR B A K AT i AL — 2Dt 7e, fE
5 K HR T IR Bt — R &2

323 My REIERRZE. BALR. %A
R B TR, B, B3, RIEZ, gifk
SR AR B R T TR B e AR B 2 W
B, REZNAEVIEERY, O R T
SEERNZ IR, AR E, N A
JEREA, AR S TRl FRARSE RO BARF) R
P, AERETH i SRR KR (O RCR AR IR M 2 A
PEREE ], PR E R A FRe FROAR A Ji PRI 1 L 7
FEVERS). R AFAEBOA X0 R B 2 sl (Kb
NI R RFs Ui A L1V TR R = 5 L e
B, (HRX TR, 2tk A BRI S A
AR, IR 5 EEfR R A, 2 RO 5T
s

3.2.4  BANINGH)  HECOBETA AN S 51 SR
AR WA R B AE £ A IR0 5 T A S 2 1R A H R
BT AR B AR D S ISR 5 B )
ZhYE. BN SRS O (1 BT A B
B WA SEEYE R, B B T
EMAPURAER, Rt A A s RERT 1L
SERITERG R AERE G B 5 RS0, Ak,
TARMBEEARERS, BREMm PR, BiE



* 3960 »

¢EH 2023F6H £54% B 128 Chinese Traditional and Herbal Drugs 2023 June Vol. 54 No. 12

AN B S AE D AR R e 220133, a2
AR RN FH TRl AN ] S R ) R, OR R 1 2
HHMERE A SR A . AR RS
BRI, UK BT, A BN TR dh A
) A TF AR 12 1 4 T AL
325 Gty AR EAERROER, RAELN
AT SR IERIABE AR A 1, A2 9T 2 SR . FH B
ReEIZ Y B R KR O G (R B 2 AN
22 LU B B RN REDS) . i B (R AE i
PI G R RARIIR S, Lz I FR IR 4L (1)
TEMT TR AR BB 22
4 HFERBERE
PR R E A G 24, 2 T R DR £
(1) B Z , A5 I RN SLER A 78 HH 38 BN T —SE R R,
BATIAEAE LA 0] CO 4117 18 R (R 98 8 B ot
a2 AT, HERATTRA
WAL, R REARE . @8R, A
FEAHRIZ 0 7= Bl BRI A Ry ik
—HiEE. O THIERKIHIFARAL, KT
PUEAVETT SRR S5 % . JeRE T T AT
FA AL PR
HXRAR ARSI, BNCEH
TORER S I8 A SR T A N S, 23
VE FABILHI A FEAE R R — 58 BB USRI S0
E R e RN 25 BRI OIS TR FRL G . ENK, X %
Frfe L el . 18 A DR B s IR Rt 7 2 [
N2 R DS S — AN 7T, HR I Bt
28, WA REFY, T HAE A& s,
RERSA RO A R R IR B, I HLRERE 7 A 2 B i
B, X253 R FE AR BIE e/ A, WA L
ity MHEEAEEG, TEE AN ST TR R 45 N IR
) i e AL ORI
FBAR ALY FRAREAEF B R
S 30k
[1] " EZ [S]. —#F. 2020: 98.
[2] Rt AEIRE (M) 2@ g B B R RL
1983: 170.
[81 ERBa. KFFECETHD M) B, deat: A
R AR i, 2016: 1253.
[4] ZWE. KEHNEH M]. dbx: L3P/, 2019: 12.
[5] WM, BREESE, XUMIK, 4. CiteSpace HI1R Bl )7 i
WIhRE [J]. BFEZEETL, 2015, 33(2): 242-253.
[6] 4%, 2000—2011 £ SCI WEkF E & iR =i 718
SCHISCERITE AT [J]. &SR, 2013, 34(19): 386-

(7]

(8]

(9]

[10]

(11]

[12]

(13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

389.

VUi, RS, B, HTEE RO Z T AT AT S R
R [1]. RESEI AR, 2021, 27(17): 227-236.
SR, BT E 2R S AR EOE A O
W BLCR EBEH T ) (3], b BRI
7%, 2016, 27(12)1310-1314.

FAARE, YR, XEF, & RO g e A R
BRI &R ] T ARAFEFSH, 2005, 21(6):
693-694.

FITFy, HE, R, & AR ECER TR s
Heymann '& 78 K & 24124 & 41 nephrin A1 podocin &
BRI [1]. T EZAAGE, 2021, 56(5): 351-358.
WOBE, HEAE, HIEAR-RE D, S m R
A R AR T Z R ST AR (1] &
SR 5T KR, 2020, 41(22): 100-107.

WOHBE, XUEETE, PRI, & R E A R
TR [J]. PEAEZi2A8 &, 2015, 30(4): 358-361.
Magangana T P, Makunga N P, Fawole O A, et al.
Processing factors affecting the phytochemical and
nutritional properties of pomegranate (Punica granatum
L.) peel waste: A review [J]. Molecules, 2020, 25(20):
4690.

gk 59, R ER B S A kA B R Sy
B [9]. RS AR 505, 2020(8): 87-97.

Akhtar S, Ismail T, Fraternale D, et al. Pomegranate peel
and peel extracts: Chemistry and food features [J]. Food
Chem, 2015, 174: 417-425.

Singh B, Singh J P, Kaur A, et al. Phenolic compounds as
beneficial phytochemicals in pomegranate (Punica
granatum L.) peel: A review [J]. Food Chem, 2018, 261:
75-86.

Ephraim P, Robert A. Punica granatum (pomegranate) and
its potential for prevention and treatment of inflammation
and cancer [J]. J Ethnopharmacol, 2007, 109(2): 177-206.
TR, BT HARAZHE 0 515 BRI TT T H AR S
TSNS TT 2B AR AR AT FE (D). TN TN RS
K22, 2019.

E&. BT R R U R EUR 0T T B IR
I Z5RE [D]. Kib: Wik TR 2 K%, 2021.
TR, BRI, TS, S5 AR R SR EU A B R
Lt Wt e ()], & s S AL, 2021, 37(2): 215-
219.

Yang Q N, Wang L F, Gao J X, et al. Tannin-rich fraction
from pomegranate rind inhibits quorum sensing in
Chromobacterium violaceum and biofilm formation in
Escherichia coli [J]. Foodborne Pathog Dis, 2016, 13(1):
28-35.

Bakkiyaraj D, Nandhini J R, Malathy B, et al. The anti-



¢EH 2023F6H £54% B 128 Chinese Traditional and Herbal Drugs 2023 June Vol. 54 No. 12

» 3961 »

[23]

[24]

[25]

[26]

[27]

(28]

[29]

biofilm potential of pomegranate (Punica granatum L.)
extract against human bacterial and fungal pathogens [J].
Biofouling, 2013, 29(8): 929-937.

W AE, AFIRE, A, & SR TSR A
TR pU B AE AL (0], o B AR REF 24, 2022,
39(1): 48-54.

A, WG BE, AR - RN, SE AR BRI
AR W ELE R (3. P E AR, 2022,
33(6): 95-101.

JEFEE, OO, WK, S BRAERR M A S T
FibE (1], HEEMSE R, 2022, 28(6): 39-45.
Altunkaya A, Hedegaard R V, Brimer L, et al. Antioxidant
capacity versus chemical safety of wheat bread enriched
with pomegranate peel powder [J]. Food Funct,2013, 4(5):
722-727.

Ibrahim A, Awad S, El-Sayed M. Impact of pomegranate
peel as prebiotic in bio-yoghurt [J]. Br Food J, 2020,
122(9): 2911-2926.

Panza O, Conte A, Alessandro Del Nobile M. Zero-waste
approach applied to pomegranates for prolonging fish
burger shelf life [J]. Foods, 2022, 11(4): 551.

Kumar N, Pratibha, Neeraj, et al. Effect of chitosan-

pullulan composite edible coating functionalized with

[30]

[31]

[32]

(33]

(34]

[35]

pomegranate peel extract on the shelf life of mango
(Mangifera indica) [J]. Coatings, 2021, 11(7): 764.

Panza O, Conte A, Alessandro Del Nobile M. Pomegranate
by-products as natural preservative to prolong the shelf life
of breaded cod stick [J]. Molecules, 2021, 26(8): 2385.
Lacivita V, Marziliano M, Alessandro Del Nobile M, et al.
Artisanal fresh filled pasta with pomegranate peels as
natural preservative [J]. LWT, 2022, 172: 114209.

Oztiirk F, Giindiiz H, Siirengil G. Effects of alginate based
coatings with pomegranate peel extract on the microbial
quality of mackerel fillets [J]. Tarim Bilimleri Dergisi,
2018, 24(4): 445-452.

Basiri S, Shekarforoush S S, Aminlari M, et al. Influence
of combined vacuum packaging and pomegranate peel
extract on shelf life and overall quality of Pacific white
shrimp (Peneous vannamei) during refrigerated storage [J].
Iran J Vet Res, 2014, 15(1): 23-29.

BFPR, XIRKER, RS, &5 A Rt E A3 I
MR Gt BN [0]. B PR 45 ), 2022,
50(1): 24-28.

REHE, EMM. RIRARERBORAE B LR E
KRRt iR (1. LRGSR, 2019, 47(9):
39-41.

[Ticsmit  EH4E]



