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Saffron is composed of four active major ingredients name Crocin-I, Crocin-II Picrocrocin and 
Safranal. Crocin’s are related to produce golden red color whereas picrocrocin and safranal are 
responsible for the taste and aroma. Spectrophotometric analysis of saffron is available but 
methodology of HPLC analysis is not readily available for quality checking of saffron. In this study 
each component of saffron was identified and analyzed by HPLC for better quality assessment. 
Methods: 200 ppm of saffron sample was prepared in 50% methanol and filtrated through 0.22 µm 
syringe filter. Crocin I and II were determined at 440 nm where methanol:0.1% phosphoric acid 
(55:45) was used as mobile phase. Picrocrocin was determined at 257 nm and mixture of 
acetonitrile:water (13:87) was used as mobile phase. Determination of safranal was done at 330 nm 
where gradient mixture of acetonitrile, phosphoric acid and water was used as mobile phase. 
Separations were done by using C18 250×4.6, 5 µm HPLC columns and injection volume was 20 
uL. Column temperature was set at 25°C. Result: According to ISO 3632 protocols crocin 
concentration of saffron samples was found 246.00 picrocrocin was found 98.48 and safranal was 
found 41.965 which belongs to grade I, whereas in HPLC analysis crocin I was found 24.256 mg/g, 
crocin II was found 9.825 mg/g, picrocrocin was found 32.295 mg/g and safranal was found 0.512 
mg/g. Conclusion: HPLC is the most suitable analytical techniques used for qualitative and 
quantitative determination of different chemical constituents, mixtures of organic components and 
biological extracts etc. HPLC will be the most suitable and alternative analytical technique for 
qualitative and quantitative estimation of saffron constituents.  
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Introduction 

Quality checking of saffron is very important as saffron 
is one of the most expensive spices having high 
commercial value in food industry. Saffron is composed of 
four active ingredients name crocin-I, crocin-II, 
picrocrocin and safranal. Crocin’s are glycosyl esters of 
8,8’-diapocarotene-8,8’ dioic acid one of the few families 
of carotenoids that are soluble in water. Whereas safranal 
is a monoterpene aldehyde and picrocrocin is a glycoside 
precursor of safranal (Tarantilis et al., 1995; Najafi et al., 
2022; Caballero-Ortega et al., 2024). Crocin’s are related 
to produce golden red color whereas picrocrocin and 
safranal are responsible for the taste and aroma (Rois et al., 
1996; Hadizaden et al., 2007). Quality of saffron is directly 
related to the quantity of crocin, picrocrocin and safranal 
(Tarvand, 2006). 

The international organization for standardization ISO 
has set a classification of saffron based on minimum 
quantity of crocins, picrocrocin and safranal which is 
called ISO 3632. According to ISO 3632 saffron are 
categories as grade I to grade IV, where grade I is the best 
quality saffron and grade IV is the poor quality saffron. 
According to ISO, quality of saffron is checking by using 
Spectrophotometer. HPLC technics are more precise and 
important to check the quality of saffron as well as 
individual identification of crocin, picrocrocin and safranal 
which help to estimate the quality more preciously than 
spectrophotometric techniques (Kabiri et al., 2017). 
Spectrophotometric analysis of saffron is available but 
methodology of HPLC analysis is not readily available to 
check saffron quality. In this study each component of 
saffron was identified and analyzed by HPLC for the better 
quality assessment.  

http://creativecommons.org/licenses/by-nc/4.0/
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Materials and Methods 

Analysis was conducted in application laboratory of 
Paradise Scientific Company Ltd. Different saffron 
samples were collected from local market of Bangladesh 
and Afghanistan.  99% pure standard crocin I, crocin II, 
picrocrocin and safranal was purchased from Tauto 
Biotech, China. Spectrophotometer was used from Hitachi 
Japan, HPLC system used from Young in Chromass, South 
Korea, C18 columns used from Techkorma Analytical, 
Spain. All the reagents were used from Scharlau the Lab 
Sourcing Group, Spain.  

 

Protocol for Analysis of Saffron According to ISO 
3632 by using Spectrophotometric Techniques 

Crush the test saffron stigma by crasher and passed 
crashed samples through sieve having 500 µm mesh size. 
Take 2.5 gm of samples in a weighing dish and place in an 
oven at 103°C for 16 hrs. Calculate the moisture contain 
after 16 hours of drying. For spectrophotometric 
determination of saffron, fine powder of saffron samples 
was collected and 500 mg of sample was transferred to 
1000 ml volumetric flask and add 900 ml of distilled water 
then starrier for 1 hour for proper mixing under dark 
conditions. Transferred 20 ml of mixed sample to a 200 ml 
volumetric flask and marked the volume with distilled 
water. Then filter the solution by using cellulose acetate 
filter having 0.45 µm pore size. Photometric absorbance of 
filtered samples was taken between 200-700 nm by using 
10 mm cuvette and recorded the results. Absorbance found 
at 257 nm was used for the quality determination of 
picrocrocin, 330 nm was used to determine the quality of 
safranal and 440 nm was used to check the quality of crocin 
(ISO 3632. 1993). 

 
Sample Preparation and Extraction of Saffron 

Components for HPLC Analysis  
100 mg of fine powder saffron sample was dissolved in 

500 ml of 50% methanol and sonicate for 30 minutes under 
dark conditions. After sonication sample was kept 20 min 
for settling down of particles and filtrated through 0.22 µm 
syringe filter. Same method was reported before (Tarantilis 
et al., 1995; Alam et al., 2016; Sujata et al., 1992). 

 
Preparation of Standard Crocin I, Crocin II, 

Picrocrocin and Safranal 
 
0.2 mg/ml standard crocin I, crocin II, picrocrocin and 

safranal was prepared in a volumetric flask and sonicate to 
dissolve completely. Then sample was filtrated by using 
0.22 µm syringe filter. Linearity checking of the HPLC has 
performed by using 0.005 mg/ml, 0.010 mg/ml, 0.015 
mg/ml, 0.020 mg/ml and 0.025 mg/ml standard solution of 
each component. Linear regression of which was found 
0.9999 

 
Chromatographic Conditions for the Determination 

of Crocin I and II   
For the determination of crocin I and II a C18, 

250X4.6mm, 5 µm column was used and wavelength set at 
440 nm, mobile phase was methanol:0.1% phosphoric acid 
ratio 55:45, set flow rate was 1ml/min, column temperature 
was set 25°C, injection volume was 20 µL and run time 
was 25 minutes.  

Chromatographic Conditions for the Determination 
of Picrocrocin 

For the determination of picrocrocin C18, 250X4.6, 5 
µm column was used. 13:87 volume of acetonitrile and 
water was used as mobile phase. Detection wavelength set 
at 257 nm, injection volume was 20 µL, column 
temperature was set at 25°C and run time was set 30 
minutes.  

 
Chromatographic Condition for the Determination of 

Safranal  
For the determination of safranal same C18 column was 

used. Detection wavelength was set at 330 nm whereas 
flow rate 1ml/min, injection volume 20 µL, column 
temperature 25°C and run time 30 min. Acetonitrile-A and 
0.1% phosphoric acid in water -B was used as mobile phase 
and gradient conditions was set as 0.00 min A 35% and B 
65%, 0-15 min A 55% and B 45%, 15- 18 min A 90% 
B10%.  

In most of the studies mobile phase composition for the 
determination of saffron components was used a mixture 
of methanol, water and acetonitrile (Alam et al., 2016.; 
Sujata et al., 1992). Tarantilis et al., 1995 used a liner 
gradient of methanol in water from 10% to 100% 
containing 1% acetic acid. In our study to get better 
separation of saffron components we used revised mobile 
phase composition as mentioned above.  
 
Results 

 
After HPLC analysis, crocin I retention time was found 

3.035 min for both standard and samples. Concentration of 
Crocin I was found 24.256 mg/g which is 12.1% of total 
chromatogram for Afghanistan saffron samples. Same 
sample was analyzed by spectrophotometer and calculate 
the concentration according to ISO result of which was 
found 275.71. According to ISO standard the sample 
belongs to grade I saffron quality. According to ISO 
individual estimation of crocin I and II is not possible.  

For crocin II retention time was found 3.630 min for 
both samples and standard and 9.825 mg/g crocin II was 
estimate from Afghanistan saffron samples which was 
equivalent of 4.9% of total chromatogram. 

Picrocrocin retention time was found 3.393 min at 257 
nm and concentration was 32.295 mg/g. According to ISO 
3632 concentration of picrocrocin was found 98.48 which 
belongs to ISO grade I.  

For the both sample and standard, safranal retention 
time was found around 12 min at 330 nm  

and concentration of which was estimated 0.512 mg/gm 
by using HPLC and according to ISO concentration of 
which was calculated 41.965 and belongs to grade A. 

 
Table 1. Quantitative analysis of saffron samples by HPLC 

Parameter RT 
Time Area  Concentration 

mg/g 
Crocin I 3.0352 2912.681 24.256 
Crocin II 3.630 1184.010 9.825 
Picrocrocin 3.393 1364.866 32.295 
Safranal 11.377 30.637 0.512 

 



Sarkar / Turkish Journal of Agriculture - Food Science and Technology, 13(8): 2036-2039, 2025 

2038 
 

 

 

 

 
Figure 1. Chromatograms of Crocin I, II, Picrocrocin and Safranal 
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Figure 2. Spectrophotometric spectrum for Saffron 

sample according to ISO 3632 
 

Table 2. Qualitative estimation of saffron by using 
spectrophotometer according to ISO 3632  

Parameter Wavelengths    Absorbance Concentration 
Crocin I 

Picrocrocin 
Safranal 

440 
257 
330 

1.141 
0.459 
0.196 

246.00 
98.48 

41.965 
 

Equation for the determination of Crocin, Picrocrocin 
and Safranal according to ISO 3632 

 
Concentration = Absorbance × 10000/Mx(100-Mv) 
 
Absorbance = λmax at mentioned wavelengths, M = 

Mass of sample taken 500mg, Mv = Moisture contains 
6.589% 
 
Discussions  

 
Limited papers are available on HPLC analysis of 

saffron, very few works have done on this. Extractions of 
saffron samples are important and related to the quantity of 
crocin, picrocrocin and safranal. Sujata et al., 1992 
reported to use 50% methanol as extraction solution. 
According to her findings contained of crocin was found 
similar between two methods. We also used 50% methanol 
as extraction samples for HPLC analysis and containing of 
crocin, picrocrocin and safranal was found differ from ISO 
3632 and HPLC estimation. Results are reported in Table 
1 and Table 2.  In HPLC analysis selection of mobile phase 
and stationary phase is very related to the quantity and 
proper separation of target components. In our study we 
used different mobile phase compositions to get highest 
separation of compounds from saffron as compare to Alam 
et al., 2016.; Sujata et al., 1992 and Tarantilis et al., 1995. 

In our study we found crocin I and crocin II are the most 
predominant components in saffron which are related to 
produce colors followed by picrocrocin and safranal which 
are related to produce taste and aroma. HPLC analysis of 
different components from saffron can be the most suitable 
analytical tools for the estimation of quality of saffron 
samples.  
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