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Comparison of Nomenclature and Chemical Structures of Crocins
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Abstract

Crocins are a group of water-soluble carotenoids that are either monoglycosyl, diglycosyl,
or triglycosyl polyene esters of crocetin and are abundant in both Crocus (Crocus sativus
L) and Gardeniae Fructus (Gardenia jasminoides Ellis). Several crocins have been
identified in these two herbs, known as crocins 1-5; their structures are similar, with
the differences lying in their glycosyl types and quantities. Recent papers and PubChem
databases reveal compounds with the same chemical name but different types of sugars
bound to the crocetin aglycone. In this paper, we compare and analyze the names
and chemical structure characteristics of crocins defined in research papers and the
PubChem database. Future studies on crocins should refer to these characteristics for

identification and utilization.

Keywords:  crocin, crocetin derivative, crocus, Gardeniae Fructus, chemical structure

NE

—

N

Crocing 7}2E| 0] =(carotenoid) FEES] § TFZ, crocetin £ 7I12EA JF 5t
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Gardenia jasminoides EllisQ] Gufjo] @o] m3tx]o] ooty &aA 9Ii?d. E3], crocine A
o AR f8 BEE FY stu=E F4ARke FASS 2 ot 852 Hols Ae=E
IHA gon, £ HA AE MAEE @ol o]gET

A7 B2 AFE°1A crocetin A (derivative)?l crocinEol et 3ot 252 Be
grom] th#EAQ crocinE crocin 1, crocin 2, crocin 3, crocin 4 5°] Y. Crocin A&
FolA9 ME= crocetind A== SFIA9 5o sigtet. stAT PubChem} 22 3}
= dlolEo] A9} Mercket 22 313HE W95 A AF3l= crocinES =REA AF
Sk 25329 Bl 7oA Zol7t 24ttt oflE &9, crocin 19] A-F =FolAl= cro-
cetin®] & £of 5149 B-D-glucosyl 23o] EAfst= d&olztal st AT, PubChemt &
e HHE9] HolEHo]AoA= F&Kof B-D-gentiobiosyl 2¥o] F 7|7t EAste F2=
Aol F31 Qjr}, o]t Zo] PubChem?O] crocin 18] #+&E crocetin di-g-D-gentiobiosyl
ester2 Aogo] wet T o8] & =FoA% PubChem® AM FIE st crocin
19] 8}s+ F+2E crocetin f-D-glucosyl ester?} ©Fd crocetin di-g-D-gentiobiosyl ester®
Jojstar Ut

2 =2oMe 97 === st HolgHo]olA A%t crocing SFettERE2] Aol

B3kl FFo] ofBA crocin RS AEsoF T HEA =JstaA} .
B2HE
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3 1. Crocindt crocetin®| 3t8t 2%, Crocetin® transLt cisQ| HEIE 71 4 AUCH, crocin crocetin®] Ryt Ry$IX|0f
4749| sugar IEE &9 otLi7t AREICL
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Crocin< crocetin®] monoglycosyl, diglycosyl T+ triglycosyl AIAEZ, AA7IA] A&
A 253 A8 crocetind} crocin® 88t #2412 (Y 13} gon’? 7t 518t T4
ChemDraw Professional v22& ©]-&3 Z1&Ht}.

Crocetin< trans et 13-cis BEHE 71 5= =l trans FEN7} cis FEE T 2 0]7]
w0l & trans FEHE EAHP. o|AE Agto] HE sugar IFEL glucoside (glu), gen-
tiobioside (gen), triglucoside (trig), neapolitanoside (nea)?] 4714 £57} 9129, crocetin
of AvtEl= B Jfgeof wat theFet crocetin ol AEE0] SRR

AutA 0 2 crocetin YAEE9 WM (nomenclature)2 “crocin” ©°] F ol crocetin agly-
cone?| ol A= glucose moietyES] & 757t oA e 0 (E DS AT =2
S04 AF7HA] Adstal BHE crocingd FAEE HQl Aot

H 1. Crocin BEHN| M2 crocetin KA ZAE

yge | SISV xy S9l0] =
Crocin 1| glu/- |CH3409 |crocetin mono-(-D-glucosyl) ester; 1-g 8-13
Crocin 2| gen/- | Cs3H4sO14 | crocetin mono-(8-D-gentiobiosyl) ester; 2-G 8-13
Crocin 2'| glu/glu | C3;H4O14 | crocetin di-(3-D-glucosyl) ester; 2-gg 8-13

Crocin 3| gen/glu | CsgHs4O19 | crocetin (8-D-gentiobiosyl)- (3-D-glucosyl) ester; 3-Gg| 8-13
Crocin 4| gen/gen | C4HssO24 | crocetin di-(8-D-gentiobiosyl) ester; 4-GG 8-13

Crocin 4’| nea/glu | C44HssO24 | crocetin (3-D-neapolitanosyl)- (8-D-glucosyl) ester; 4-ng| 8-9

Crocin 5| trig/gen | CsoH74029 | crocetin (tri-B-D-glucosyl)- (8-D-gentiobiosyl) ester; 5-tG| 8-11

Crocin 5’| nea/gen | CsoH74029 | crocetin (3-D-neapolitanosyl)- (8-D-gentiobiosyl) ester; 5-nG| 8-10

AR AT X2 A 2EF T EAH crocine crocin 13E crocin 57H%]olH, E3]
AN A crocin 47F AA| crocing 70% ©1A4HS 2HA|6k1?, crocin 49} crocin 32 AA| cro-
cin®] 94% oS A5t Ao g d#A UtH?. Crocin 2, crocin 3, crocin 59 A9 B4
T FFIAO] e FLSAT crocetin®] FFo| AEEHE SFIAL TRV EE olE &
317] YA AEY Hol Ze werrt B2 A oF B2 Ao| £A3T} Carmona et al.”9]
=EoAE olEfgt AolE S| Sl mheE 7 obd Mo ¥ oSt Qo AE &
°], crocin 2+ gentiobioside (G) shH7t ZREEE 2-GE, crocin 2'E glucoside (g) F
N7 BEEEZR, 2-gg2 HHotal Ut o]Qoe 229 JEE9] F9O|E crocin 2= croce-
tin mono-(8-D-gentiobiosyl) ester, crocin 2= crocetin di-(8-D-glucosyl) ester®} 20|
crocetin ester?] 2% B4t RE SRPEF F&s] YAISH | = St
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2. PubChem E|°]E]H|o]A9] crocin A

PubChem H|o|Ej#]o] A& ©|=t National Institutes of Health (NIH)OA 2FstaL
£ HlolEHo|lAR ¥ 29| 7|H, e WY, Ad FTAEERE A A=
T Aot HAGE 4= QIEE AH|ASHY Qlt} @eEbA], PubChemellA AlFsh= 3etE 4
oz o2 3E dlolEHo| ALt Al MBI E9] StE AETF AAE o] itk 3L, BIE ATto]
AQEAT =704 et E JEES PubChemo] 5551 AMHEAEC] AT = =
9, crocin 425 A% =84 7]&H dlolg<t PubChemol 54 Hlo|g ] &2 Ato]7}t
=

SFAYE, BE =79] crocin XLt PubChem®| crocin X7} Z}o]7} = AL ofal o)A
Hoj|A 7143t =2 Zjo|7} AT, B =R23EI0Z0 crocin 1, crocin 2, crocin 39
Al 719 A& Hd3jAE PubChem? crocin AXES} FUSH 7|&st Ut (E 2>&= A
PubChemOllAl HMEE crocin JEEY g2 Eo|t,

H 2. PubChemOlAl ZAME= crocetin REMHES 3tst &

oo Q'L(JR:*/‘;SW S | PubChem CID| CAS #3 | =a@s
Crocin 1 gen/gen | C44HesOo4 5281233 42553-65-1 | 2,3,14-16
Crocin 2 gen/glu | C3Hs4010 9940690 55750-84-0 | 2,3,14-16
Crocin 3 gen/- C32H44014 10461942 55750-85-1 | 2,14-16
glu/CH;s | Ca7H3600 131752554 | 55750-86-2 2
Crocin 4 glu/glu C32H44014 25244294 | 57710-64-2 3
glu/- C26H3409 10368299 58050-17-2 14,15
Crocetin neapolitanose glucosyl ester nea/glu C44Hes0024 25245339 - 8-9
Crocetin neapolitanose gentiobiosyl ester| nea/gen | CsoH74029 25246046 - 8-10

(H 2)0l|A KHol= utel Zo] crocin 1, crocin 2, crocin 32 PubChem?] Ho|E]e} Zx &4
9] dlolget YA, crocin 45 Chen et al.'?T} Wang et al.’® =Eo|AE crocetin
mono-(8-D-glucosyl) ester2 J5t1 Ql&=d], PubChemo| A& crocin 47} & & 7§l A
F(PubChem CID 131752554 Ei& 2524429402 Mol "t} EE PubChemOlA be-
ta-D-glucosyl crocetin (PubChem CID 10368299)Z crocin 4%} L3t 3}8 F+x71 HAH0]
E X9 PubChemOlA ©]& crocin 49] 5902 7|&3HR|E= ¢ Qlch. Est (E 1)914 9 cro-
cin 4'¢} crocin 5= PubChem CID9] 252453399} 252460462 o] EA|qk o] JEEL
up27EA| 2 PubChemOllA4l crocin 49} crocin 58] 5902 HAE A= ok Qi
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3. 38t 72 718k crocin AEEQ H|L
(FE 1DF} (E 2)0]A] Kol Hel 7to] East crocin AE9] o]2o] Az T slst 12
7HA17] w0l o] /dwZte] Aol H|wsky] YA FURL S}t 25 7HAl+= crocetin ester

ojFol Wt (& DI (E 2o 7led AESs oA AEste Hwskid.

H 3. (E 1D <E 2)2 crocing2 Hlw

Crocetin ester 0|2 glu moiety E 1 ge (B 2 8=
(R1/R2) H4E2H glu g42Y glu =

Z;);etm mono-(8-D-glucosyl) glu/- Crocin 1 1 Crocin 4 1
;t;lc;cz;r;rmono—(/)’—D—gent1ob1o— gen/- Crocin 2 2 Crocin 3 2
crocetin di-(8-D-glucosyl) ester| glu/glu Crocin 2’ 2 Crocin 4 2
E};?Be_zilc(f;}%_gees?eterblosyl)_ gen/glu Crocin 3 3 Crocin 2 3
Z:ecretm di-(8-D-gentiobiosyl) gen/gen Crocin 4 4 Crocin 1 4
crocetin (8-D-neapolitanosyl)- R Crocetin neapoli-
(8-D-glucosyl) ester nea/glu Crocin 4 4 | tanose glucosyl es-| 4

& Y ter
crocetin (tri-B-D-glucosyl)- . . _
(8-D-gentiobiosyl) ester trig/gen Crocin 5 5

. . Crocetin neapoli-
f[;?]ge—zzngot?iozjlipe?sltlznosy}) nea/gen Crocin 5 5 |tanose gentiobiosyl| 5

ester

9 FoA Holx AAMH 5Y3 518t 12 & 7HAl+= crocin AEE0] =EEF} PubChem Hlo]
ElHo] 204 we Xfo]7t Sl AL & 4= Uty SFIAY 4] WE crocin®] FEHO T2
H (E 1)AE crocin ARG A9t SEIA M7t AR (E 2)oAE= A5

A2 ol crocin AR B2 Ao 5T 2lo] HolA] k= AE & & Utk ot
crocin 4%} crocin 55 A|9St crocin 1, crocin 2, crocin 3 A& FL HAEH9 7:7<}7}

F/ksE 2RR2 AE BaSH Qs FHhE Boln ek

2 Aol ARl Al &9 o7 f8 AEE F 7IREkolE 3RjEEQ] crocin
B oA AT =3 PubChem tl|o]EHo] A0 A 7‘4«]5] 35t x4 B4 2 AolHESZ
B3] BTt Crocine crocetin® sugar 15E0°] oAH A 4] o]FoX = StER
drdos ZAdEs FFIAY BHAY o] mEbAl crocing o]l WHET SHAT
PubChem¥} Z-2 3}3+& HloEH|o] A%} YR =F=0A 5YTt 35t 25 ZAR A= &
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ol

crocin® o]&°] AoEo] AREELL Q7] & AFoA= o] gt £3F PubChem H|o]EfH|o]A
oA AMEE= crocin® ol I8F LR AolE RAFSHIL H| WSS

FAA7TIA] AtmdT A& A B crocing] SR= SFIA 2T ol ot 2S5 cro-
cin 1, crocin 2, crocin 3, crocin 4, crocin 57} =4 ©] FA crocin 47} AA| crocin®
70%< AA5HH, crocin 374 ZESHA 94% o) AA|ok= AL E LA Ut A=
SR A ol B2 crocin FHHO WEHA crocing] olEE& B9 o4, AR Aok
Sk HioEolu ARE AAsta Agsts AFAES Bol 251 AF /et AR 7=
o211 JEsiet Y crocin 49} crocin 39 &5 crocin 13} crocin 22 HHSH Aoz
HolRgk g4et ZA= ERIEA gt ot

a2y, 5Ye crocin® 38 F2E =70y HolEHo|Antt A& D] ARESto] wEt HH
Ago] EA7F 2S5 ek dlE &9, crocin 19 3Fet #+£4]2 PubChem9] crocin 49}
&5, crocin 4= PubChem®| crocin 13 &Yt &0l ofj7|sh= Aol TAYsHA =
t}. 44| Song 579 crocin #H =R E AxEo] =Rt PubChem Hlo|E o] 20 =
HEE o] HEoltt EY crocin [ trans-crocin 49} &-2]0jo]H, trans-crocin 1 croce-
tin mono-B-D-glycosyl ester®t 5202t 7|&st= @77 2AstaL Ut S1A|ut, 0|2k Zo]
crocin A FHE Fosk= W] Gt A& A EAZE EA5HaL 2ok olE Hl=E 73
st7lol= @ARHCE FHAZL Qlo] ERltt 71& A+ ==EolA= crocing AEYHS YYo=

P

=ha
o

Ha

WPl e TS kel os AAstn otk A4 AT Hopld o] YEe FEsu UFste
FFAG R4S o]9} ThE 0|5 g3t Q7] R ol & B ST WEY] FE)

wjZo|ct.

2 Ao Higt 2R =27 I A BYF} Af4o] WE crocin °1ES AMRSHA|
k1 RE crocin® o]&S (H 3)7} Zo| crocetin esterE2] FE|E WAL Qi) o] A o]E
= Eol¥ o|F AAof 3tst F+x271 AelEo] Q7] wiZe] ofu| Agol= EA7F gl AFol AUt
SHARE, 813HE o]&o] dojA= ©Ho] &Aclr] "o AHet sid HWHE ofd & Ut

ole} Zo] & AFoAl= crocing olF ¥ 38t Fx9] EAo] thsA] Hws3ith 71E AT
=N SFIAY Y3t Aol WE crocin BEH] FY= o] 9lof o]of wi2H & AHolztal
AAXY PubChem Hlo|EH|o| AL AlF Wit &0] Aost= 38t 28 th27] i FF
crocin &) thet AF-E X3P Gl qlof o=et AAHR] A4S 1o & A= JZH

dAel 2
o] =2 A=t F oA AL AR A flet A oIy 3 " AHA

SRE PHKSN1922110)'F Fe|SHREAR] Aoz AT 2| AL wop 55
H ATA(Q2022R1F1A1063342).
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