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Abstract

Saffron is one of the most popular traditional herbs and the most expensive spice globally. Global production
of saffron is estimated at 418 tons per year on 121,338 hectares. This spice is beneficial for human health
because it has three main bioactive compounds: crocin, picrocrocin, and safranal. In recent years, in addition to
numerous studies on various medicinal effects due to the decrease in its production, research on factors affecting
saffron production has increased. Consequently, conducting a bibliometric analysis of publications can provide
insights into current areas of interest and potential trends for future research. The purpose of this research is to
reveal the research topics of the saffron field in the WoS database during the period from 2000 to 2023, which
was done with the benefit of scientometric techniques. The current research community includes 3936 articles.
Data analysis and drawing of the intellectual structure of knowledge was also done using R Biblioshiny and
VOSviewer software. Acta Horticulturae was the most popular journal for saffron research, with 216 published
articles, while the American Chemical Society's Chemistry journal was the most cited. The scientometric
analysis identified the most productive countries, and Iran was at the top with 1015 single-country publications
(SCP), 155 multi-country publications (MCP) and the highest frequency of 0.297. According to the current
research, the research topics related to saffron that have recently become more advanced and can be used as a
basis for the authors' research include antioxidants, double-blind testing (medical), oxidative stress,
inflammation, type 2 diabetes, major depressive disorder, alpha-amylase, are fatty acids. This study highlights
the link between collaborations and scientific developments and trends in scientific collaboration and serves as a
model to show emerging research directions in the field of saffron.
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Figure 3- (a) Type and number of documents published in the field of saffron in the period 2000-2023, (b) Thematic

classification of documents published about saffron in different sciences, (¢) Thematic classification of documents published
about saffron based on WosS classification.
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Figure 4- Bibliometric analysis of Saffron keywords in publications. The magnitude of rings denotes their occurrence

frequency. The interlinking lines that connect the rings serve to denote their co-occurrence within the same publication. As
the frequency of two given keywords appearing together increases, the distance between the corresponding rings decreases

proportionally.
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Figure 5- Word cloud of the most frequently used keywords in Saffron based research.
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Figure 6- Relationship found in Saffron based research between countries, authors, and keywords.
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Figure 7- The most active journals, including (a) the top ten journals with the most published articles on saffron and (b) the

top ten journals with the most cited articles on saffron based on local citations (TLCS). (TLCS (Total Local Citation Score) -
how many times the author’s articles in this collection have been cited by other articles in the collection).

L;ld:;_.«.q)g dL.tbd)K.w Canl VoYY B Yeee JL..: )'1 Lb)}aflf
LGyl 5 Wil bty 2 e cogmod 205088 b o) oo
S ygiS IS iaghy 30 (AFIE Lulgy 29 d5peie
OB S (slyeiS b dlayly )3 clylisl (29)5 adlllae

JSG > glytes g (ge Glidod )y Jlb S )lie g dbgsye
Syo—iS G il VA b ol ! ccl onds odly ol V-

Ol 1y Slados dlde YAYS ol g VYYYS £o0om0,d

e 08)))) lie MO L g sl 03)S e e ;
L) AAIoNSo GL ] 5| e g odimngs o ol (VY/AY
(A/AY o i3yl L) Carmona M g (VF/R e s 53]
oy HLas A IS o 5 by e Baws e il I8
i Ay L s pg—al el S @SS loas
o g, an 00 S uSaie 45" L 0 43) choropleth



JU

- b

)izl 100 (SCP)
IR (g

)3).\.;0 ).) (¢

>

N

e

¢4

)"1 902

s

bz g 5T e, 1em g (s

4

Y 9 (MCP) <S)

)J

oy

<

. .

) <&

)AG

[S]

503 518 gam glaas) )

YeYYLYeoo slajlo om0 (Crocus sativus L.)

HOWVASTY Q0IJ\ Ul ‘[BUBIJES PUE UID0I)) ‘SJUAMIISUO)) S} PUB
6002 AT vt e AdVIIHLOLAHd u_o_t< JoenxXy m:Oo=7< Snayps snoody) .*0 1934 uEO:Q%I pue umg_cmxﬁ_{ Ll
AYLSINGHD 004 SIN-ISH-D'T AQ Spunoduiod mau UaAas JO UOEDLUAP!
900T DJ0S TYIINTHO ¥4V 1€ uredg ANV TVINLTNONDY QINY  GANBIUAL :'SHNY SIpIoUILUSE[ BIUIPIED) PUE SEWSNS Snalps s100.4) 9]
40 TYNYINOf ur Juasaxd spunoduwiod pajejar sj pue u00100191d ‘s12353 UNRI0IY)
1009 pue AJjIqelS
$107 ALTIDS YAIALST 87C uel] SYANATTOd a1y a3ei0)s 1ot Sunenjead pue suiue£ooyue s [ejad uoijzes jo Sl
ALVIAAHOEAVD uone[nsdesusoiotu ur o1qery wng pue uLxapojjew jo uoneorddy
Aueuwsd TVNOLLYNYALNI MAIAD 201ds JUAIOUR U UT JSAIAUT PAMAUI-UOILJL:
000T ONIEINEA TADAVIN 8+T D SAMAIATY GO0 1Ay 1ds juor 1y 1p: 1jjes il
SI1SUd501q 3)1j0qe)aW ATEPUOIAS SNO0ID Ul
€00 oo 760 aoueyy TIE INVTd APy ParJoAUr SAUSF (175D PUE (1DDSD) ASEUSTAXOIP PIowIOI AN J0 €
INV71d D08 ¥INV UONBIJ1IUAP] ::SPIOUJOIE) JsejdowoIyd Jo Furjopowal JAIEpIX()
AdODSOYLIAdS hw%m
ALTHONAIDS AVINOITONOIE ssurp
ue|3u sjonpoud [eanjeu ur sprouajored jo enoads uewe
S0 YAIAGSTI-NONVYOYHd ot L ANV AVINOITON-Y LdVd 932014 RPN Spofeitn 0w 4 a
VLDV VOINIHOOYLOAdS Ry
AMLSINGHD A004 Sjuampsuod
900T DJ0S TYOINTHO ¥4IV SLT 20210 ANV TVINLTNONOV PRIy UID019 S PUE JIBIIXD SBUISNS snaps sn204) Jo saniadord 11
40 TYNINOr Jueprxonue pue uonesaisse ¢-projwe uo Ayranae Aonquyuy
ar11dand AYLSINGHO
1A saords pue sqiay jo sanadoid aanuaardowayd pue [erqodiwi
NG HONAIOS WVHLINAY £l W TVNIDIAIN LNTHIND R ERRRRRRaen A SRR AR ol
NOANOT ADOTONHOAL %® SIALLIEIOURU paseq-pidi] unpim way)
810T 8LT uelf MY g Je d d S d 6
HONAIOS YAIATSTH JONAIDS AOO4 NI SANTYL uipeoj Aq spunodwod srjouayd jo Anjiqe[reaeoq ayy Suraoiduy
M3IAJI
e ALTIONAIDS g ey ADOTODIXOL MaIAaY ) ; 8
YAIAISTI-NOWVOYHd TVIINAHD ANV dOO04 aAIsuaYRIdWI0d W :UI20I) O AJAIXO) pue Juawssasse ANAnIeolg
ADOTOOVINIVHd S[199 [erjZoioru
L Lot SIe e 40 TYNYNOI NVAdO¥Nd L UIBIq JB1 Ul UfRJ01) PUE UID0ID JO S103J§a AI0jewefjul-uy o
sAesse 01IA
90027 ATTIMN 43 Aey HOWVASTY AOOd ¥ JPIMY  UIJUAIRYIP 221y} Aq PAssasse A[ej[ Ul PaWNSUOd S}PIMS PUE S[BID 9
NOILMLNN ¥VINOHTON ‘sasnd ‘synu ‘synay paup ‘saaids jo Ayoeded Jueprxonue ejo],
NOILLNAATYd sewn uonuaAaidowayd pue Adeiayy
#00¢ ALTIOS ¥FIAdSTE 8¢ RN ANV NOILLDALAA YIINVYD ey 120ued Ul asn [enuajod sy pue uoagyes jo sanuadord [earpaworg s
2002 art cce OO ANIDIAIN ANV MAIADY (1 snaups sn20.) ¥
SNOILYOI'TdNd A9VS ’ ADOTOIE TYINTNRAIXA : uoxgjes Jo saruadoxd [eproLiotuny pue dAnudAdIdowAYD 1U)
HOMVASTY SJUANJIISUOD JATJIBOI]
sooz ATTIA e R0 AdVYTHLOLAHd BRI S)1 PUB JOBIXD ] SHAIDS $120.47) JO ANATIOR SUISUIARIS [BIIPRY ¢
SIONVYA % YOTAVL TVNAINO!r SUEBI0 [euLiou 10§ J013j01doipes pue
010T -ONI DOSSY WNvdTId 90% vsn TYNOILVNYILNI NV APy 10103j01dowAYD PUE SIOWN] 10§ IZINISUASOIPEL PUE JOZIISUASOUWAYD (4
HONTIMVT ~4IONVO ANV NOLLRYLAN € S| “Uo1jjes ueipu] wouy 2d1ds uapjod ay) ‘urwmnoiny
AONAIDS 0102 03 0861 WO} UOHEIN[NPE PAJRATIOUI A[[BIIWOUOI PUB PNEL)
cloe AJTIM 0gs vsn aoo04 40 TYNINOf WY, juaIpaISur pooj Jo aseqelep e jo uonearjdde pue juaidofaaaq !
e
Sl mrrg ok 0 .
(< & ¢
g um.. el e 93 Joyyne o .w._m“,. 0 npe =
= Jystqng s Suipuodsa.Liod [ewmor apn ApuIY ey
uonedIqng sy, judw
3y} Jo Anyuno) w0

YYo

JIUADS JO IAA UO PISEq UOIJJEs 0) PAJ[dd SUOLEIID JO JIQUINU WINWIXEW Y Y)IM SIIME ()G -] Jqe ],
<060 (- o omp A w5’ ooy e fHq p |0 # e 2303108 J0 qap



YY1

VE Y Glaali oF o)led VY ol o)) yae 5 (5 ,0k8 o caely; 4 ot

L002 Ad 61 uedef SLOArdNs TVIANID-V.ILOV Sy OAIA Ul puB O1)IA Ul ce
HONAIOS YdIAGSTd o VOISAHJOId L3 VOINIHOOIY e Amful [eUOINAU UO UOLJJES WOLJ SPIOUIOIED JO SIOYJD AATIIAI0I]
S[eLIdRW [[BM
s10T ALTIOS Y9IAFSTH €61 uery SAIOTIOO0YAJAH AOOA APy Se une|a3 pue d1qery wng ‘utxapoljew Suisn uonensdesud 43
Suikip Leids £q syuauodwiod 2A110BOIG UOLJJES JO UOIIURY
AR LVIHOASA SIUAUWIBAI) UIDIPAUI dATIRUID) B
910z ONI SNOILLYOITaNd c61 epeue)) 4d ANNAIAVNYO SJomIY pue Areyuawa(dwo)) *g Uondag :1apIosi(] dAIssadap Jofew e
40VS ANATI-AYLVIHOASd 3 YA S)NPE JO JUSWASRURW Y] 10] SAUI[APING [BOIUID 9[0T
4O TYNINOSN NVIAVNVYD (LVIANVD) siuaunean A191Xue pue poou 10j 3I0M1au UBIpeue))
e
$00T AdTIM 861 uel| HOUVASHY AdVIIHLOLAHd sy pajjo1u02-0qaoe[d pue paziwopues ‘puiq-ajqnop v ::uoissaidop 0€¢
2)BIOPOW 0} P[IW JO JUSWIBAI} QY] Ul 7] SNADS SNI0LD)
SNOILLVOI'TdNd BLIDIORQ XIS JsuteSe AjAnoe
L10T MONMAIN 61 uel| INIDIJAWOIE "TVOIdOdL BRI [BLI2IOBQIIUE S} pue SASRISEM (*] SRAIDS SND0.7) ) UOL}JES 62
40 TVNAINO! DI4IDVd NVISV
AIMNTI SYFLTOM Jo 10enX2 snoanbe Fuisn sajoniedourU JIAJIS JO SISAYIUAS UDID)
0102 ONI SIONV ¥ L61 uel NOILIYLOAN ANV dONAIOS MOIATY sjud1pasduy uepodwy 8z
®UYOTAVL OO NI SMAIATY TVIILLIED ’ S) pUE UOIJJES JO UOHOY JO SWSIUBYIRN pue suonedtjddy maN
i 5 BIWAYIS! [B1QAIDI [BQO[S oY © S|9SSIA0IDIU [B1aID 0] Ainfur
L00T YHIAGSTH L1T L 10] HOUVASHY NIVId oy SANBIIU/AAIEPIXO PONPUI-UOISN}IAdal UO UID0ID JO $193J54] LT
AL aNvIaNl ADOTOOVINYVHAONHLA 0 wd pecirspaa
$00T LOT uel] BRI ‘pur[q-o[qnop e ::uoissaidop djeiopow 0] Pl JO UL} Y} Ul 9z
YHIASSTH 4O TVNYNOr QUIOXON[J SNSIAA ] SRALDS $120.47) JO JOBIIXA J1[0Y0d[e-0IpAH
910T IdaN [\ Uy SINARLAN MITAY SISOUED) JO JUAUINEAL], PUE UONUAARI] 10} S201dg 94
SIB1 Ul $SA11S OIUOIYD AQ pasnput SHILJIP
1102 Ad €1T uel] ADOTOOVNEVHd Jpomy Klowaw pue Suruied| [eneds pue ssans dAIEPIXO Isurede urdosd $T
SRR Rl o A0 TyNIOOL NVEAOATIE JUANINSUOD JAIIOL S)1 PUB JORIIXD UOIJJES JO S10JJd dAI10)01]
SHONHIOS sjel ul oFewep dAIEPIXO pasnpul
S00T TVOLLNADVINIVHI L0T uel] MmZWZMWWﬂuM‘<ULw@WU%SAWﬁT%. Jpomy -uoIsnyIadaI-BIUWAYDSI [BUAI UO “JUIMIISUOD JATOE S} “UID0ID pue €2
D0S NVIAVNYD ("1 Snayps $n20.47)) 19LIXd UOIJJES SN0ANDE JO 1939]J9 9A1192]01]
0002 ATTIM 612 ueder HOMVASAY AdVYAHIOLAHd Mooy UG Eize S0 P MOLR @
- SuIuIea] UO UID0ID JUSMIISUOD S)I PUB JOBIIXD UOIJJES JO S109JJ g
SHONHIOS
SAINAIDS TVIILLNADVINIVHI sndwesoddiy 1e1 ur aFewep SANBPIXO PadNpUl BIWAYISI [BIGID
=002 TYOLUTII N NE L =3 ANV ADVIANNVHA 40 TYNINOr Y pajenuaye ‘(UOLJes) SnAnps $120.47) JO JUIMIISUOD B ‘[eueyes I
D0S NVIAVNVD 5 5
ALT ANV [019yd02901-0 JO a0y} ULy} JDFUOLS S1931Jd JuBpIXONUR S)I Aq
#00T MAIAASTA L1T ueder SYALLAT AONAIDSOYNAN spmy S[199 (Z1-0d) Bwojpkwoypoayd je1 jo yreap oy sjuaraid 12017 0t
VORIV 40 SALVLS
P102 SHONAIOS 5T e A9LINN dHL 40 SHONAIOS apmy SIsayuAsoIq U12010 uoyyes ul dais pajestpap 61
avov TLVN 40 AWAAVOV TVNOILLVN : 1511} AU} SOZA[RILD 2SBUITAXOIP 9TRABI[D PIOUIOIED [SAON
HHL 40 SONIAF400dd
ONI ADOT0Id
AVINDATON ured AMLSINGHO S QSBI[AI 2UOUOI- UI PAAJOAUT YIOQ IR SNALDS SNI0.47) WOIJ
Bl AYLSINGHOOId SEE G TVIIDO10Id 40 TYNINOI e SaSEUaSAXOIp pIOudjoIed pajasiel-a[nqoj3oise(d pue d1j0s0IL) o
D0S ¥V
3 ]
o i ¢ .m.!tq_.. g
! i e ST R ey 3 oo 72 enpe Ceiv
aoyne
uonedNqnyg R B m.._E:w_%etS re s SBARSINEY e
sow |, o jo Axyuno) awndo(

PanuNu0) -1 JqE L
b0 - jepew



£

e iy 5 5 5

i

]

YeYYBYeoo slaflo oy (Crocus sativus L.) o ,ae;

YYYV

SOILNAdVIIHL

[BLI) PA[[01JU02-0qade[d pue PAZIWOPURL YooM-9| B :dSBaSIp

010t ATTIM €91 uelr| ANV ADVINYVHd APy 0s
AVOINITD 40 TVNUNOL S JoWIdYZ]Y 2)eIpOU 0) plitt Yiim sjudljed Jo Judaunean) Ay ul uoijjes
SIUAIUOD UID0ID PUB AJNAIOR JUBPIXONUE UAIMID
800C ALTIOS ¥9IAGSTd 691 Bulyy AMLSINGHD dOO4 Py uonesnsaAur diysuonejor v i snajws snao4) pue ST soploutwsel 6v
BIUDPIED) JO SIOBIIX [OUBYID PUB SUID0ID JO [enuajod juepixonuy
[eL pa[jonu0d-0qaseld pue paziwopuer ‘purjq-a[qnop v ::uoissaidop
900T HAWD ¥IIAGSTH L91 uel] ANIDIAINOLAHd JpPmy 91RIPOW-0}-P[IL JO JuaUIIEaN Ay Ut ([e10d) ] SHALDS $120.47) 8y
010z VIONTNAS 891 wexy ADOTOOVINIVEIOHOASA olomy ASBASIP S JOWIAYZ[Y J)LIIPOW-0)-P[IL JO JUIWILAL) AU} UL SRALIDS $1I0.4)) i
4 JO [BLI) PI[[OJJUOD PUI[Q-2[GNOP ‘PIZIWOPURI “IIUIDNNU “YOIM-TT V
syel ut
10T TTEMNOVIE 691 uel| HOUVHSHY oy uorsnyradodA} 8192192 oruoayd Joye Alowour [eneds pue uoniugosar uo 9
AHTIA AdVHHHIOLAHd UID01D “JUIMIISUOD DATIOR S)I PUR (7] SNALDS SND0.47)) UOIIJRS JO S10J)
NOILDALOYd NOILDILOYd SaAnIppe pooj
1002 aoo0d DOSSV LNI 081 ureds aood 10 TVNINOr PRIV uowrod M pareduwiod saoids ueaueLIIpajAl Jo sanadoid Juepixonuy 84
< AuAnoe juepixonue sy pue spunoduwiod
otoz Idan £Ll EISAEIEN STTNOTTON Py prouoAeyy pue drjoudyd ewSNS ] $7AUDS $120.47) JO UOLBN[RAT] 44
SUONIPUOD UBIOOIOJA [BIUSWIUOIIAUD JUIJJJIP Jopun
600T NAIAASTA Ll 092010]A VANLINOLLEOH oYy umoi3 2o1ds ayy Jo uoneurudlep Aijenb 1oy [eueljes pue uido1d0101d %%
VLLNHIOS ‘SUID0ID SA[OqRIAUI (7] SAALDS SND0.47)) UOLJES JO UOHRdLIURNY)
SNIMTIM AdIDANS 2 Tadeq Apms [ewue ue
600C F SWVITIAM oLl oUEH] HALLONALSNOOHY s w__wooook_n_ puB uoneAIasqo [earul]) :Sulyesd ej aye Aijenb urys jo juawaaorduy 44
LLOONIddI'T ANV DLLSV1d PPy
" y_mu_%\u ZOmmBE%mE 5 spaye
¥10T YIIAGSTH SLI uel| -VL1OV VOISAHdOId MIIAY ; 84
1A VOINIIDOIS JOWN}-[JUR PUB SINIATOR [BIIWUAYI0IE :SPIOUJOILI [BINJRU PUR UOLJBS
alLl YOIAVHEL
$00T HONHIOS ¥HIAGSTH 081 elpuj ANV AYLSINGHOOId Py [opow Jes uetuosunred-1way € ul ur1po0d Aq uonodjoidoman 0¥
“NONVDYAd ADOTOOVINYUVHd (
HOY¥VASHY MIIAIY (SnAles
€10z AdTIM 891 e AdVIAHLOLAHd o SNO0I)) UOIJJBS PUB JUIDIPAW JO UOURD ) (BUIS UQ]) S,BUUIIAY 6¢
$32IN0S A\_ Ssnanps .QCQ\UV uoyjes
L00T ALTIOS YdIAGSTd LLY OJIXa AYLSINGHO dOO4 dpPnY WRIIp | | wouy sjuauoduwios aAne Jofew Jo uoneaynuenb Y dH 8¢
SYFHSITaNd AU JOTEU M AN S[199 T1Od
cloc INNNATd/IIDONIIAS 98l ol AVINOTTON BTy ur A)191X0101A9 PAONPUI-IPIWE[AIOR UO UID0ID JO 1931J 9ANI3j01domMIN LE
ANV AVINTTED S > e ; a :
ONNRIFANIONT d1enuasuod urejoid Aoym pue unoad Jo suoisinuwd
s10c ALTIOS ¥FIAGSTE €81 uelL doOod 40 TVNENOr Py 0_&_::_.: _uo._u\nm_nu_ﬂsc_u :w:c.:t JoeIixs uodjjes jo :O_um_zmﬁmocouozmz 9¢
MaIA Jo Jutod Je[nasjow ay)
9002 AdTIM col easty AD¥HTIV Moy woyy djepdn ue :sisour[jod paam M PAJRIOSSE SIWOIPUAS POOJ-US[[O] s€
508 ALFID0S (aueoo[z-z z]ojoAdiqeruozerp
L10T AVOINAHD YAV sl eulyy TVIINGHD NVOIIIAY dpPmY " [-IAYRIA-N = 09GEPHIIA) €193 [09qePHRA] :014109[0113) 14
AHL 40 TVYNINOL Aaysaotad swediour-oedid ¢ D 1-ySiy Jo uTIsap Je[nodjow 351031
o et il ¢ 67 ; ;
e i S hucmo. ._,_z.“.w2 s 63 emre =42 Cev
uonedNqng L pa w-._u:h_.“m?:co SaEs it RN R
sau |, judmndoQq
ay) jo Anuno)

panunuo) -1 AqEL
<60 (- jeov



VEY liasli ¥ o)led Y alor ) jae) g skt 5 Caely 4 p25 YYA

HOSSEINZADEH H e
ALONSO GL e
CARMONA M e

GOMEZ-GOMEZ L @
AHRAZEM O 140}

BATHAIE SZ

Authors

RUBIO-MORAGA A

RAZAVI BM

&
FERNANDEZ JA 134}
&
U

TSIMIDOU MZ

0 30 60 a0 120
N. of Documents

Ol 8o 53 b (B gi (5 2 —A UK
Figure 8- Top co-authors in the field of saffron.

Longitude

Latitude
choropleth 4 lawgs Lo Bae; 10 b guiS (5, Kod im0 cyuimod g jguiS w2 Collad im0 yg0lpm Ligs Julowi -4 JSG

Figure 9- Dynamic analysis around the activity level of each country and also the level of countries’ collaboration on saffron
research represented by the choropleth map.
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Figure 12- Citations analysis (A) Organization citations. Mashhad University of Medical Sciences received maximum
citations (10355) presented in green cluster (B) Countries citations. The various colors represent distinct groupings, and the

size of the rings represents the number of citations.
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Figure 13- Co-authorship analysis (A) co-authorship map, which identifies 14 authors who collaborated in saffron
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