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Effects of metal ions on the stability of crocins
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ABSTRACT: AIM To investigate the effects of metal ions on the stability of crocins. METHODS The concen-
tration of crocin- I and crocin- Il were determined by HPLC under the concentration changes of the crocins within
24 h influenced by Fe™, Fe™* | A", Cu™, Na*, K", Ca’ and Mg”", respectively. Then the effects of Fe’* and
Na® on the degradation rate of crocins at different temperatures and concentrations were investigated. RESULTS

Fe™ and Fe® strongly promoted the degradation of crocin- I and crocin-II , while Na* and K* significantly inhibited
the degradation of crocins. Fe™ could significantly advance the degradation of crocin- I and crocin-1I at different
temperatures. With increasing the concentration of Fe’ , the degradation rates of crocin- I and crocin-II increased.
Na® had the strongest inhibitory effect on the degradation of crocin- I and crocin- I, when the concentration of Na*
was 0. 001-0. 01 mol/L, and the temperature was 4—-20 C. CONCLUSION Crocins are sensitive to some metal
ions. The influence of metal ions on the stability of crocins should be paid attention to in the production and drug

application.
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Fig. 1 Structures of crocins
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2.1 GiELEM B 2015 FEMR (PEZGE)T
Gemini C, {03%4FE (250 mmx4. 6 mm, 5 pm) ; Hish
A EE-ZK (45 2 55) ; R 1 mL/min; 5
P 440 nm; HEFERE 10 pl,

2.2 HMHXZAFR RIS ERENLAAET-1
PELTAETF- I XT IR Sh 17.41, 9.22 mg T 50 mL &
Hr, N 50% SRR, EAS, AHRA N IR,
WHBWHCL, 2.4, 6. 8 mL T 10 mL &,
50% LB R R ZE, IR RSB, i
UE, TEACIEAL, LAPE LD AR U R R AR
(X), Wem B g ALAR (V) HEATIIE, 3 PHL04E
-1 R Y=45 052X-28.867 (r>0.9999), 1&
0.032~0.322 mg/mL i [F LM R RA4F; PU4L
HAF-T 72K V=58 287X-40.491 (r>0.999 9),
1£ 0. 017~0. 170 mg/mL 75 FEI N R B,

2.3 ARFERIE W VE LA X R SR A IR A
“2.17 WS A A 6 UK, LSRG R,
MASPELLAETF- 1 RSD 4 0. 12% , PH404E+- 1 RSD
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Tab.1 Effects of different metal ions on the stability Tab.3  Effects of Fe®* on the stability of crocins at
of crocins different temperatures
&EET  WEw [l ) 7 R? ty2/h BE/C LEY VI Ig R? lyy/h

=S VEAAETE-1 Y=-0.034 7X-0.6421 0.9645 19.97
PE£r4EF-1 Y=-0.030 0X-1.8459 0.9749 23.10

Fe¥  WUZIAEH-1 Y=-0.151 0X-0.8372 0.9959  4.59
VELr4EF- Y=-0.134 0X-2.006 7 0.9934  5.17
Fe?  TUZIAEFF-1 Y=-0.057 7X-0.7358 0.998 3  12.01
VE£r4EF- Y=-0.051 8X-1.888 1 0.997 2 13.38
Nat  PHZIAET-T Y=-0.016 3X-0.666 5 0.990 9 42.51
PHLLAEH-T Y=-0.0153X-1.8457 0.994 8 45.29
Mg>  THEEF-T Y=-0.036 0X-0.647 5 0.9697 19.25
PELLAEH-TT Y=-0.032 7X-1.8279 0.967 4 21.19
Ca2t  VHZLAEYF-1 Y=-0.024 5X-0.6654 0.9655 28.28
PELLAETE-TT Y=-0.021 8X-1.8447 0.9653 31.79
K*  PHZIfETE-1 Y=-0.019 5X-0.658 8 0.9347 35.54
PELLAETE-T Y=-0.017 7X-1.836 4 0.9336 39.15
AP THZIETE-T Y=-0.026 5X-0.698 2 0.9855 26.15
PHLLAETE-T Y=-0.024 1X-1.8800 0.976 8 28.76
Cu®  PHAEF-1 Y=-0.026 1X-0.7727 0.996 6 26.55
PELIEAF-T Y=-0.023 2X-1.944 6 0.9965 29.87

X NEHE/h, Y O InC ., T,
HlEE 1 mL & 1.5 mg $EHU TS WAL 3 1y, Hrp
1A HXF IR, HAy 2 434351 2L 0. 001 mol/L ()
TN A Fe®* il Na*, 3 IS0 N 5 0,
SAE T 4, 20, 40, 60, 80 °C /KA R GILE
F0.3,.6,9, 12, 15, 18, 21, 24 h 43 HIHE
W, MR, G, WEVGLAETT- T A
POLrAe - R EE, IR M E AR 48 5 3
W BE G 12 Or # L R e, AR W ER
2~4,
*2 EREXNELEEREEMNZM

Tab.2 Effects of temperature on the stability of crocins

R/ C s BV y R? ti/h

4 PHZLAet-1 Y=-0.021 4X-0.7027 0.9838 32.38

PELLAET - Y=-0.018 2X-1.8849 0.994 6 38.08

20 PHLLAETF-1 Y=-0.034 7X-0.642 1 0.9645 19.97

PHLr4etr-11 Y=-0.030 0X-1.8459 0.9749 23.10

40  TEL4ET -1 Y=-0.301 9X-0.3794 0.9355  2.30

WL -1 Y=-0.2152X-1.7714 0.9600  3.22

60  PHLLAETF-1 Y=-0.3180X-0.656 1 0.9923  2.18

PHLLAetr-T Y=-0.281 5X-1.8952 0.9972  2.46

80  FHLAEF-1 Y=-0.6570X-0.6494 0.9947  1.05
PULLAE - 11 - - -

TE MR N 80 CYULLAEHF- T 7E 3 h NSt 2% .

#2~3 R, 1£0.001 mol/L AYHEEER}, Fe™
FEARRNREE T ¥R PLL A6 - 1 FPa2i4eti- 11 ke
AR BRI, JCHAE IR EE =40 C I PH 4L
- T FAIPG 2 AL 17 - 11 7% Fe'™ (A48 AL T 1L [ it
SE4, 2. 4 Wk, 20 CHF Na® %520 £ - [
MPGLLAETE - 1 B R XA W A e A, DU
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4 WHLAEH-1 Y=-0.039 8X-0.9115 0.9860 17.41
PELIAEHF-T Y=-0.0322X-2.0730 0.9777 21.52
20 PHLAETF-1 Y=-0.151 0X-0.8372 0.9959  4.59
PUZIfEHF-T Y=-0.134 0X-2.006 7 0.9934  5.17
40 PHZAEH-T1 Y=-0.557 9X- 0.7669 0.9947  1.24
[EEawA | - - -
T MEE =60 C,PHL BT - 116 3 h N B 58 4 [ i 1R )% =
40 °C,VULLAETr- T 7E 3 h WEDSE AR
T4 AEBET Na" WNELEFREEN R
Tab. 4

Effects of Na® on the stability of crocins at

different temperatures

e C eEY EIREVIES R? tiyp/h
4 VPHLAETF-T Y=-0.0158X-0.7215 0.9807 43.86

PELTAEH-TT Y=-0.014 0X-1.884 7 0.978 6  49.50

20 PHLIAEH-1 Y=-0.016 3X-0.666 5 0.9909 42.52
PHLrAetr-T Y=-0.0153X-1.8457 0.9948 45.29
40 TELAEH-1 Y=-0.276 0X-0.4847 0.9600  2.51
PHLLAETE-T Y=-0.221 2X-1.7852 0.9707  3.13
60  THLIAEH-1 Y=-0.407 3X-0.5475 0.9884  1.70
PHLrAet-T Y=-0.334 8X-1.8769 0.9975  2.07
80  PHZIAEHF-1 Y=-0.570 2X-0.696 5 0.997 2 1.22
PRELAE- I - - -

T YR 80 CHHLIAET - 1 1E 3 h WE LR,

JE20 CHHM SR B 8, (H 241 =40 CHF,
TR P85S B0 2%
2.7 ARERET Fe' st /4 8348 2 M 69 % !

B2 E P i =, KWEBERE , Inalifbok il
EE 1 mL & 1.5 mg $EEY A RIL 8 iy, HL 4
By, 43H1LL0.000 1, 0.001, 0.01, 0.1 mol/L &
JNEAIA Fe™, 734 4 434031124 0.000 1, 0.001,
0.01, 0.1 mol/L #MIEMA Na™, T 20 C/K¥H
HEEGCE, T 0. 3, 6. 9, 12, 24 h 435l HGE
WU, MR, BB, W PY 44
O N AW o= i |7 5 A 2 N e N T ey e
T TS 8 Bl (v,), 45R
WFE5~6,

5 s, 20 CHF, Fe™ £ 0.000 1 mol/L HY
WREE XS PULLAE AT - 1 RPEZLAE - 1 AR R A 3¢
SROETEVER, Fe' Wk M S VE LR, Fe™ W Ny
0.1 mol/L Bf, %50 h PHLLAETFT- I FPGLr4E4F- AP
SE4 AR, £ 6 Won, Na' £ E A 0.001 ~
0. 01 mol/L WX PHLL AL - T MG LI AL - 1T B AY
TIE AR 24 Na* ¥R 0.1 mol/L B, XF7Y
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Tab.5 Effects of different concentrations of Fe** on the
stability of crocins
Fe**/ o
&Y BIPIE ¥ R? tys/h
(mol-L™")
0.000 1 PHZIAEH-1 Y=-0.108 3X-0.5519 0.9705 6.40
PHZIAEF - Y=-0.098 1X-1.726 0 0.958 0 7.06
0.001  FEZIAEH-T Y=-0.151 0X-0.8372 0.9959 4.59

PELIAEH-T Y=-0.134 0X-2.006 7 0.993 4 5.17
Y Fe¥ W =0. 01 mol/L B, PHLLAEH- [ FIpG£r464F- 11 78
3 h WIE LR,
F6 AERE Na' X EAEEFREEMZM

Tab. 6 Effects of different concentrations of Na* on the

stability of crocins

-
M IR R i/
(mol-L™")
0.0001 PHZIEH-1 Y=-0.031 8X-0.648 6 0.959 1 21.79
PHLLAET-TT Y=-0.026 7X-1.841 2 0.9528 25.96
0.001  PHZLAEYF-1 Y=-0.016 3X-0.666 5 0.990 9 42.52
PHLIAETF-TT Y=-0.0153X-1.8457 0.994 8 45.29
0.01  PHZ4EH-1 Y=-0.017 1X-0.701 5 0.991 3 40.53
PHLLAET - Y=-0.014 3X-1.8812 0.9939 48.46
0.1 PHLAEH -1 Y=-0.021 3X-0.704 6 0.987 9 32.54
PHLLETF-T Y=-0.052 1X-1.8396 0.989 6 13.30
3 itig
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