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Abstract: Crocus sativus (saffron), widely used in food industry as coloring or flavoring agent, is widely cultivated in Iran and other
countries, such as Greece, Italy, Spain, India, China, and Japan. But modern pharmacological studies have shown its potential to
promote health. In this paper, chemical constituents and pharmacological activities of saffron are systematically reviewed. More than
100 compounds were isolated from saffron, primarily including terpenes, flavonoids, anthraquinones and so on. Pharmacological
references showed that it had the treatment effects on diseases, such as mental disorder, neurodegenerative disease, learning and
memory dysfunctions, cardiovascular disease, atherosclerosis, hyperlipidemia, diabetes, hypertension, ulcer, fatty liver, epilepsy, and
convulsions. This review provides a reference for the further research and development of saffron.

Key words: Crocus sativus L.; terpenes; flavonoids; anthraquinones; neurodegenerative disease

W4L4E Crocus sativus L. N3 ZF} (Iridaceae)
L AL)E Crocus L. i), 1EHWI. A B
PHYES . ENFE. hEL HARSEE KA R, HLE
B A AEAE, BATEIAHS. wI g eE. f#
ARz Tk, mTH T AR P e s e
RBEL PRABIER] . R AT e, ER LT
BB, — A 90 Zefe a1 g THEKP, 4
ERP= AN 300 5, STV AE dl 2 b P 4T A I B

Ui HEA: 2014-03-08
HEEUH: BXARFAIEEEBIE (21076191

RAFEFHX, AHF R 25 266.67 km®, 47
B 4t AWM, K, VLT, A
WML 2% VAL AE N T D A& A, AR
JNTERT 2300 4E 24D, ) (A REYA H ) 2l
GEMTVEANCE T I Ak, BEE X
LI o R EE PERF TR N, R A
T MRSy, RV RSN . IR AT
P~ 2F RS . O I R S SRR AEAL

fEEEIN: £ F (1969—), L, HFZ, WLASIn, 505wk b2 R KRR, E-mail: wangping45@zjut.edu.cn



* 3016 -

¢ %% Chinese Traditional and Herbal Drugs

HA5% F208 20144E10 A

FRILG . BEPRIG . s . B BRI B
P RS 5 THT B B I 2N . AL R G S5
TR A 22 o P2 PR, R FLVR T R R
sk,
1 L=E5
RS

Har MPELL e 73 245 3] T 38 ANk, 1
FPORESE S A, ZHEZE 2 Ay, HEZE 12 ANFIGE S
19 A4, DUl A G20 A TAERE R, s Ai e
BREr,  PABERAEAEAE . FEIRILERY 3 0 A o
.11 PUBE 1982 4F, Pfander 2500 5 PG4T 4L
AR B T 5 ML (B D), 2 hil
JNAFEMLFE (D, NAFMLAFE (2, AT
1% (3). TAEE () M B-HE bE (5), If
WFFEIN R K R AT A PG AE 2R T4 e vty
FgBRAC IS TR S

X X ™ X AN N X AN
1
X X N e Y BN AN X BN
2
NS NS NP SN AN ™ AN BN X
3 OH
‘ NG T S N N N ™ ‘
HO 4
NG T S N N N ™ ‘

1 ALERSBHRRRMEEM S

Fig. 1 Tetraterpenes isolated from C. sativus
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Fig. 2 Triterpenes and diterpenes isolated from C. sativus
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Table 1 Monoterpenes from C. sativus
Fes G FR 2 EB AL CHER
20 (4R)-4-hydroxy-2, 6, 6-trimethyl-1-cyclohexene-1-carbaldehyde O-B-D- k. AEHE 8,11,15
glucopyranoside
21  (4R)-4-hydroxy-2, 6, 6-trimethylcyclohex-1-enecarbaldehyde-O-B-D-gentiobioside Sk 15
22 2,6, 6-trimethyl-4-hydroxy-1-cyclohexene-1-carbaldehyde 3k 8,16
23 (4R)-4-hydroxy-2, 6, 6-trimethylcyclohex-1-enecarboxylic acid-O-B-D- Sk 15
glucopyranoside
24 4-hydroxymethyl-3, 5, 5-trimethylcyclohex-3-enol sk 8
25 2, 4, 4-trimethyl-3-formyl-6-hydroxy-2, 5-cyclohexadien-1-one k. 16k 16-18
26  crocusatin B FEky fekn 8,17
27  crocusatin C ks 1E. 1ef 8,17-18
28  crocusatin D 16, 1ok 17-18
29  crocusatin I 1wl ek 8,18
30  crocusatin J I\ 18
31 crocusatin K e 18
32 crocusatin L iz i 18
33 6-hydroxy-3-(hydroxymethyl)-2, 4, 4-trimethyl-2, 5-cyclohexadien-1-one 6-O-B-D- k. AEIE 15,18
glucopyranoside
34 (4S5)-4-(hydroxyl-methyl)-3, 5, 5-trimethylcyclohex-2-enone-B-D-glucoside 3k 12
35  (55)-5-hydroxy-7, 7-dimethyl-4, 5, 6, 7-tetrahydro-3H-isobenzofuran-1-one-O-B-D- FE Sk 15
glucopyranoside
36  (4R)-4-hydroxy-2, 6, 6-trimethylcyclohex-1-enecarbaldehyde-4-O-[B-D-glucopyranosyl #1:3k 11
(1-3)-B-D-glucopyranoside]
37  safranal 3k 16
38 (IR, 5S, 6R)-5-(hydroxymethyl)-4, 4, 6-trimethyl-7-oxabicyclo-[4.1.0] heptan-2-one- 13k 15
O-B-D-glucopyranoside
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Fig. 3 Monoterpenes isolated from C. sativus
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Table 2 Flavonoids from C. sativus

FFs WEWHFR 2 HIEB AL BN
39  astragalin g i 8,11,15
40  crosatoside A i it 15
41  helichrysoside T p 8,19
42 isoquercetin AP BEFEY) 15
43 isorhamnetin-3, 4'-diglucoside 1wk 8
44  isorhamnetin-3-O-robinobioside it 16-18
45  isorhamnetin-3-B-D-glucoside qIMuxEFRY. ek 8,17
46  kaempferol e, ek 8,17-18
47  kaempferol 3, 7-di-O-B-D-glucopyranoside izt 17-18
48  kaempferol 3-O-B-D-(2-O-B-D-acetylglucosyl) glucoside izt 8,18
49  kaempferol 3-O-B-D-(2-O-B-D-glucosyl)glucoside ek TE 18
50  kaempferol 3-O-B-D-(2-O-B-D-glucosyl) glucoside-7-O-B-D-glucoside ek 18
51  kaempferol 3-O-B-D-(2-O-B-D-6-acetylglucosyl) glucopyranoside-7-O-B-D-glucopyranoside  {£.3l 18
52 kaempferol 3-O-B-D-(6-O-acetyl) glucopyranoside T 15,18
53 kaempferol 3-O-B-D-(6-O-acetyl) glucopyranoside-7-O-B-D-glucopyranoside 1EH 12
54 kaempferol 7-O-B-D-(2-O-B-D-glucosyl) glucoside FE Sk 15
55  kaempferol 7-O-B-D-glucopyranoside T 11
56  kaempferol 7-sophoroside sk 16
57  sophoraflavonoloside FE Sk 15

1.3 HEER:E B-D-glucoside (64); Li 25U\ FEE 4> 8515 301K

1999 4, e 3CizE 2 PO TG LLAEBR ZE 02 43 2
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1-O-(4-hydroxybenzoyl)-B-D-glucose (62). 4-hydr-
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(25)-(O-hydroxyphenyl) lactate (77) F/ crosatoside B
(71); Li ¥ Markus Z5RT Gao 2P A
73 &5 [¥) 2-phenylethyl O-B-D-glucopyranoside (65).
O-B-D-glucopyranoside ( 70 ) 2, 3, 4-
trihydroxy-6-methoxy-acetophenone-3-p-D-glucoside
(63) Fl 2, 4-dihydroxy-6-methoxy-acetophenone-2-

benzyl

3-hydroxy-4-methoxybenzoic acid (66). 4-hydroxy-
benzoic acid (67)+ methylvanillate (73). p-coumaric
acid (74). protocatechuic acid (75). protocatechuic
acid methyl ester (76) FI vanillic acid (78).
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5) BRI vl (1R)-3, 5, 5-trimethylcyclohex-3-
enol-O-B-D-glucopyranoside (79 ). (22)-3-methylpent-
2-enedioic acid-1-[1-(2, 4, 4-trimethyl-3, 6-dioxo-
cyclohexenyloxy)-B-D-glucopy-ranoside-6-yl] ester (80).
(4R)-4-(hydroxyl-methyl)-3, 5, 5-trimethylcyclohex-2-
enone-4-B-D-glucoside (81). (45)-4-(hydroxyl-methyl)-
3, 5, 5-trimethylcyclohex-2-enone-4-B-D-glucoside (82).
3, 5, 5-trimethyl-1, 4-cyclohexadion-2-ene (83). 3, 5,
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Fig. 4 Flavonoids and anthraquinones isolated from C. sativus
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Fig. 5 Chemical structures of compounds 62—108
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