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Table 1- The results of average crocin, kaempferol and safranal (after Irradiation).

£S5 e Sk JU oS s e Sk JssalS S s eSS (L8 LS s sl
mg/gr sample(« 5o mg/gr sample(« 5ol mg/gr sample(« 5o Dose (kGy) Region

0.0420° 0.0120° 0.03+0° 0
0.830° 0.03+0 0.72+0.01° 1
1.44+0° 0.03+0.01? 0.69+£0.02° 2 .
1.0120° 0.03+0.01° 0.68+ 0.01° 3 o
1.21£0° 0.0240° 0.61+ 0.01® 4 Ghaen
0.87+0° 0.02+0° 0.6+ 0.02% 5
0.79+0% 0.03+0° 0.71£0.01% 6
0.55+0° 0.35+0° 0.31£ 0.02° 0
0.35+0° 0.26+0* 0.344 0° 1
0.33+0° 0.34+0° 0.34+ 0° 2 PERWETI
0.32+0° 0.25+0° 0.4+ 0.01° 3 Torbatheydar
0.34+0° 0.29+0° 0.33+£0.02° 4 ve
0.2740° 0.35+0° 0.3+ 0.02° 5
0.2440° 0.26+0* 0.28+0° 6
0.67+0° 0.55%0 0.5+ 0% 0
0.65+0° 0.26+0° 0.48+ 0™ 1
0.64+0% 0.22+0° 0.49+ 0% 2 e
0.64+0% 0.29+0° 0.6£0° 3 -
0.67+0" 0.14+0° 0.51£0° 4 Kalat
0.6620 0.16+0° 0.514 0.01° 5
0.66+0° 0.28+0° 0.52+0° 6

s e 0L ) (P70 N) (golel Ll pme sl ailaie a5 sline Log

* Different letters in each region show statistically significant difference (p <0.01)
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Table 2- The results of average Crocin, kaempferol and safranal (after 30 and 60 day).
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380 = 3o

Jul sl Jsaels _ JUl sl JsalS O3S .
B B BEE B B B B BEL il

PSSk eSSk S efh 05 ) PR eSS (s '

L e . e fr 2 free L e . e . Region
(6505 5 (6505 5 (43 (6505 5 (305 ¢ 5 (450 Dose (kGy)

mg/gr mg/gr mg/er sample mg/gr mg/gr mg/gr

sample sample sample sample sample
0.78+0° 0.3240° 0.7+0° 1.58+0° 0.65+0 0.63:0" 0
0.89+0° 0.210° 0.63+£0" 1.74+0° 0.6+0° 0.66+0°" 1
0.96+0° 0.14+0° 0.65+0" 1.52+0 0.57+0® 0.58+0" 2 . £
0.87+0° 0.19+0° 0.69+0° 1.67£0° 0.58+0° 0.66+0° 3 G-
0.71+0° 0.22+0° 0.69+0° 1.69£0° 0.6+0° 0.51£0% 4 O
0.97+0° 0.18+0° 0.73+0° 1.62+0° 0.61£0° 0.59+0° 5
0.88+0° 0.22+0° 0.61+£0% 1.39+0° 0.57+0% 0.5240% 6
0.21£0° 0.09£0° 0.31£0° 0.83+0° 0.35+0° 0.30° 0 °
0.43:0% 0.1240 0.37+0° 1.19+0° 0.3620 0.35%0 1 -
0.4+0% 0.08+0° 0.37£0° 2.11£0° 0.420° 0.420° 2 3
0.2620° 0.07+0° 0.28+0% 1.2+0° 0. 3:0® 0.3620 3 A 2
0.22+0° 0.09£0° 0.31£0° 1.3+0° 0. 3£0%® 039+0° 4 B
0.3440° 0.02+0° 0.29+0% 1.2440° 0.31:0% 0.3120 5 ? E
0. 5+0° 0.1+0° 0.28+0% 1.19+0° 0.3620 0.35%0 6
0.1240° 0.1x0¢ 0.5620° 0.5240% 0.3240% 0.5440 0
0.32+0° 0.29+0° 0.71£0° 0.62+0° 0.42+0° 0.46+0° 1
0.62¢0°  0.27+0° 0.76+0° 0.62+0° 0.29+0° 0. 5+0° 2 -
0.96+0° 0.3740 0.65:0% 0.5940 0.3£0™ 0.5240 3 % =
0.91£0° 0.37£0° 07+0° 0.61£0° 0.29+0% 0. 5+0° 4 M
0.39+0° 0.18+0° 0.610° 0.6+0° 0.31:0% 0.5120% 5
0.97+0° 0.19+0° 0.64+0% 0.60° 0.21+0° 0. 5£0° 6

s e 0L ) (P /oY) (golel Ll pme sl ailaie a5 sline Log

* Different letters in each region show statistically significant difference (p <0.01)
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Abstract

Background and objectives: Saffron (red gold), the world's most expensive spice, is dried
stigmas of Crocus sativusL. Edible additives,colors and flavors for foods, spices and medicinal
applications in traditional medicine are included usage of saffron. Due to the disadvantages of
thermal methods such as loss of sensory properties, nutritional and high costoffoods, tend to use
non-thermal methods such as irradiation is increasedin recent decades. Irradiation alone or in
combination with other processes can while maintaining the taste, color and texture, and
guaranteed the safety and consumersof products and increased product shelf-life. In this study,
the effect of gamma irradiation on three main pigments compounds of saffron (Crocus sativus
L.) as crocin (factor in saffron color), kaempferol (of bioactive polyphenol compounds) and
safranal (the main compound of volatile aromatic saffron), was investigated.

Materials and Methods: In this study, 189 samples from three regions in Khorasan province in
terms of saffron crocin, kaempferol, safranal was investigated. The quantities analysis according
to International Standard Organization by statistical results using SPSS version 17 and Minitab
version 16 was conducted. The data was compared by LSD test in 99% confidence level.

Results: The results obtained from saffron control (non-irradiated) sample,amount of crocin,
kaempferol and safranalwere 0.03, 0.01 and 0.04 mg per gram sample in Ghaen regions. After
irradiation, these amountswere increased 0.71, 0.03 and 0.79 mg per gram sample,respectively.
Crocin and safranal amounts were increased and kaempferol amount was slightly decreasedafter
thirty and sixty days. Due to results obtained from saffron control (non-irradiated) sample
amount ofcrocin, kaempferoland safranal were 0.31, 0.35 and 0.55 mg per gram sample in
Torbatheydarehregion. After irradiation,these amounts were 0.40, 0.35 and 0.35 mg per
gram,respectively.The crocin amount was increased, kaempferol was steady and safranal was
decreased. These amounts crocin, kaempferol and safranal were increasedin Torbathydareh
region samples after thirty and sixty days.Based on the results of control (non-irradiated)
samples, amounts of crocin,safranal andkaempferol were 0.50, and0.55 and0.67mg per gram in
Kalat regions.These amounts were 0.60, 0.29 and 0.67 mg per gram,respectively where crocin
was increased, and safranalweredecreased andkaempferol was remained stableafter irradiating.
The amount of crocin was decreased; safranal andkaempferol were increased,after
thirtydays.The amount of crocin, safranal and kaempferolwere increased in Kalat region,after
sixty days.

Conclusion: The results of this study were confirmed that irradiation from minimum dose of 4
kiloGray(kGy) to Maximum doseof 6 kGy, has no unfavorable changes on effective
components of saffron.

Keywords: Saffron, Crocin, Safranal, Kaempferol, Irradiation
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