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Table (1-a) Analysis of variance for dryer type and tempemtffects on drying time, moisture, water
soluble extract, Picrocrocin, safranal, crocin, dewability and water reabsorption ability in thedfiion

ol

dried stigma.

Source of  df Mean square

variation Drying Moisture  Extract  Picrocrocin  Safranal Crocin Powder Water
time ability reabsorption
Dryertype 3 1876.25* 2.90° 27.55* 2056.75*  491.34* 5755.44" 338.80" 0.39*"
Temperature 2 2976.08° 0.37°  262.10" 82.98° 49.79° 2713.93* 120.65* 0.80°*
Dryertype x 6  392.02* 0.43° 15.79* 275.66" 154.65% 4749.48* 164.57° 0.56
Temperature

Error 26 14.79 0.25 0.01 29.03 18.72 33.59 5.74 0.002
CV (%) 5.62 18.76 0.25 5.85 10.43 2.44 5.04 1.26

ns, * and ** indicate non-significant, significaat 95% and significant at 99% confidence levelpegsively.

Table (1-b) Analysis of variance for dryer type and tempemeffects on colorimetric parameters (L*,
a*, b*) and sensory properties of saffron driedrsth.

Source of df Mean square
variation L* a* b* Color Smell Texture General
acceptance
Dryer type 3 9.02* 83.78 24.2Z* 2.16" 1.98* 2.90% 2.68*
Temperature 2  4.93* 11.02°  0.56* 0.58" 0.67" 0.89* 0.50"
Dryertype x 6  11.01*  4.64 550"  0.44"  0.76"  0.56" 0.27"
Temperature
Error 26 0.09 0.22 0.05 0.01 0.005 0.01 0.01
CV (%) 0.62 0.91 0.74 3.14 2.30 3.52 2.39

ns, * and ** indicate non-significant, significaat 95% and significant at 99% confidence levelpeesively.
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Table 2 Mean comparison of dryer type and temperaturessffen drying time, moisture, water soluble
extract, powder ability and water reabsorptionibiih the saffron dried stigma.

Treatment Mean
Drying time Moisture Extract Powder ability Water
(min) reabsorption
Dryer
Traditional 480" 3.77 45.47 37.33 3.68
0.20um Membrane 25.28 3.08 48.17 46.44 3.83
0.30um Membrane 34.94 2.99 44.94 46.1455 3.67
Pirex 54.28 2.48 44.1F 43.48 3.64
Oven 22.28 1.84 45.63 57.33 410
Temperature (°C)
25 480° 3.7F 4547 37.33 3.68
60 50.87 2.78 42.16 46.27 3.54
70 32.12 2.43 50.99 46.77 4.06
80 19.5¢ 2.57 44.05 52.06 3.89

*Means in the same column with different superdsripiffer significantly (p< 0.05) according to Duncan test.
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Table 3 Mean comparison of dryer type and temperatureesffen colorimetric parameters (L*, a*, b*)
and sensory properties of saffron dried stigma.

Treatment Mean
L* a* b* Color Smell Texture General
acceptance
Dryer
Traditional 47.26 54.03 31.08 2.73c 3.60 2.87 3.47
0.20um 47.93 54.29 30.49 2.04 2.37 2.30 2.27
Membrane
0.3um 46.52 47.38 27.69 3.22 3.47 3.20 3.42°
Membrane
Pirex 48.62 52.72 31.58 2.7¢ 2.97 317 2.78
Oven 48.67 52.96 30.17 2.8% 2.87 3.67 3.37
Temperature (°C)
25 47.26 54.03 31.08 273 3.60 2.87 3.47
60 47.59 52.84 29.7F 2.45% 2.63 2.9¢ 2.7%
70 4754 51.75% 30.2¢F 2.86 3.02 2.92 2.97
80 48.68 50.92 29.975 2.7G° 3.08% 3.38¢ 3.16

*Means in the same column with different superdsrififfer significantly (p< 0.05) according to Duncan test.
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Fig 3 Changes of Safranal levels versus dryer type

and temperature.
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and temperature.

JBI Sl —Y —¥—¢

S blime Sl s SSS g el s 4 ar s L
i s (P /00) wimdls s gme U UL o Ly 5 oS
OSle b oS o adnd 5l eslinad b 05 SSax s JUl e
SN ELE 0 Sike LACC glas 55 5 0VVA

~1%

Z330mm
Cle w SYL gles s JUl sl 03 s i e el csa
JUI sl op i8S il o 038 S aul b Oloy O3 ol S
Y0 by 5 05l 5 e sy s 038 Sis w by
5 05 S Oley sy sl Of e Yz~ oS 59 0 °C
SMae 3B Ol ey o3 3k e ek S5 glales 5 i )
el s Boes S5 opl 5 ol b Ly JUISLL
GlasSAS-) ol
S 5l 5 Il IS S 5l —E @ (s S5 S
sSis aay Yasl VY 50 s e sbul oS 5l

s oGk O oLl s

S b WS ,m ald bug 055

LS X D)


http://www.sid.ir

eloord 5058 gla Sy 03 S il sla iy, b

O 5 BT 1a5

G Sph o ;L@,.m.:.’ Ola QJ_\ BERE TS T ) u_,JJwL» v.°C
S5 edd i Olae; codS bl sl i Slllas

Spdy Cose U5 ol

@L’uﬁ -0

[1] Melnyk, J.P., Wang, S., and Marcone, M.F.
2010. Chemical and biological properties of the
world's most expensive spice: Saffron. Food
Research International Journal. 43:8.1981-
1989.

[2] Serrano-Diaz, J., Sdnchez, A.M., Maggi, L.,
Carmona, M., and Alonso, G.L. 2011. Synergic
effect of water-soluble components on the
coloring strength of saffron spice. Journal of
Food Composition and Analysis. 24.6.873-879.

[3] Noorbala, A.A., Akhondzadeh, S.,
Tahmacebi-Pour, N., and Jamshidi, A.H. 2005.
Hydro-alcoholic extract of Crocus sativus L.
versus fluoxetine in the treatment of mild to
moderate depression: a double-blind,
randomized pilot trial. Journal of Ethno
pharmacology. 97:281-4.

[4] Escribano, J., Alonso, G.L., Coca-Prados,
M., and Fernandez, J.A. 1996. Crocin, safranal
and picrocrocin from safron (Crocus sativus L.)
inhibit the growth of human cancer cells in
vitro. Cancer Lett. 100:23-30.

[5] Carmona, M., Zalacain, A., Pardo, J.E.,
Lopez, E., Alvarruiz, A., and Alonso, G.L.
2005. Influence of different drying and aging
conditions on saffron constituents. Journal of
Agriculture and Food Chemistry. 53:3974—
3979.

[6] Nindo, C.l., and Tang, J. 2007. Refractance
window dehydration technology: a novel
contact drying method. Journal of Drying
Technology. 25:37-48.

[7] Abul-Fadl, M.M., and Ghanem, T.H. 2011.
Effect of refractance-Window (RW) drying
Method on Quality Criteria of Produced
Tomato Powder as Compared to Convection
Drying Method. World Applied Sciences
Journal. 15:7. 953-963.

[8] Azizi, D., Jafari, S.M., and Mirzaie, H. 2013.
Modeling and optimizationof qualitative
properties of dried kiwi slice with refrectance
window drying and comparison with oven
drying method. MSc. Thesis, Department of

A

300 - 8

R
Lh O Lh
o o O

L
[=n

(g]

(=2

(g]

[=N

= b2

,_.

o

(=]
1

Crocin (EMUnm)

Lh
o
I

&

L
<
N e
N

,%4?
o

Dryer type

a
b

240 4 b
230 - .
220 -
210 - I
200 - . :

25 60 70 80

T (°C)

Crocin (E44Unnl)

Fig 4 Changes of Crocin levels versus dryer type and
temperature.

S S does -8

G 038 St slos 5 (St g G e ol s
g Opae) e 5 olend (g e gla) SU
son Gl e b Gl el pSSUs Sb
Olye & U5, Bay by G cpl s Gl
03 SV geame 05 S gl golal 5 ool il L)
L s sl Bl Jole S Gb s b gles
5 03 SSiS 5 05l by 035 Sax i) 5l Sl
it LS5 b 5l ol e A3l e e gles
5 e, /Y i
St Ol 5o e s Sy b 5l Loy A°C sles
1.°C Sles 5 e S /T slie b by a3 el
la Sy bl s cidls Loyl s 5l cuds op 2

6LA53JZAJJ§:A A ;L&.&)‘ aéul.w‘l.z;}); p%ﬂés

e aded Sleslatal b gs S


http://www.sid.ir

\Y’Q-\J;‘\i 092 Ao a)Lw.:

s mlo 5 el

[15] Gheiasi, H., Jebraiely, Sh., Jafari, S.M., and
Maghsoudlou, Y. 2013. Design and
optimization of food colorimetric system
software. Iranian Food Science and technology
Research Journal. 9:4.314-322.

[16] Iborra, J., Castellar, M., Canovas, M., and
Manjon, A. 1992. Picrocrocin hydrolysis by
immobilized B-glucosidase. Biotechnology
Lett. 14:6.475-480.

[17] Iborra, J., Castellar, M., Canovas, M., and
Manjon, A. 1993. Analysis of a packed-bed
reactor for hydrolysis of picrocrocin by
immobilized p-glucosidase. Enzyme Microbial
Technology. 15:9.780-4.

[18] Raina, B.L., Agarwal, S.G., Bhatia, A.K,,
Gaur, G.S. 1996. Changes in Pigments and
Volatiles of Saffron (Crocus sativusL) During
Processing and Storage. Journal of Science
Food Agricultural. 71:1.27-32.

[19] Mazloumi, M., Taslimi, A., Jamshidie, E.,
Atefi, M., Hajisjn Phanoud, K., and et al. 2007.
Comparison of the effects of vacuum oven-
,Freeze-,solar-,and microwavedrying with
traditional drying method on qualitative
characteritics of Ghaen saffron .lran Journal
of Nutrition Science Food Technology. 2:1.69-
76[in Persian].

'YV

Food Science and Technology, Gorgan
University of Agricultural and natural
resources.

[9] Atefi, M., Akbari Oghaz, A.R., and Mehri,
A. 2013. Drying effects on chemical and
sensorial characteristics of saffron. Iranian
Journal of Nutrition Science and Food
Technology. 8:3. 201- 208.

[10] Hemmatik KA, A. 2001. Effects of drying
methods on quality of saffroi©focus Sativus
L.). Pajouhesh Va_Sazandegi. 14:51.25-31.

[11] Iran National Standard. 1974. Spices and
condiments determination of moisture, ISIRI
NUMBER: 1196. Institute of Standards and
Industrial Research of Iran'1Edition.

[12] Iran National Standard. 2009. Spices and
condiments saffron- determination of cold
water soluble extract, ISIRNUMBER: 12185.
Institute of Standards and Industrial Research
of Iran. .. Edition.

[13] Iran National Standard. 2012. Saffron- Test
methods, ISIRI NUMBER: 259-2. Iranian
National Standardization Organization.®. 5
Revision.

[14] Iran National  Standard. 1996.
Determination of moisture in dried fruit, ISIRI
NUMBER: 672. Institute of Standards and
Industrial Research of Iran®5Edition.


http://www.sid.ir

JEST No. 65, Vol. 14, Jul 2017 ABSTRACT

Effects of different drying methods on the physicochemical and
sensory propertiesof saffron

Aghaei, A.'B Jafari, S. M. 2, Ghorbani, M. 3, Hemmati, Kh.*

1. Ph. D Student of Food science and technologgaBment of Nanotechnology, Research institute of
food science and technology, Mashhad, IRAN.
2. Associate professor, Department of Food Mateaald Process Design Engineering, University of
Agricultural Sciences and Natural Resources, GqoriéN.
3. Associate professor, Department of Food Sciendelashnology, University of Agricultural Sciences
and Natural Resources, Gorgan, IRAN.
4. Associate professor, Department of Horticullunéversity of Agricultural Sciences and Natural
Resources, Gorgan, IRAN.
(Received: 2014/07/26 Accepted: 2014/08/27)

Saffron is an expensive spice in the world whichused in different industries. The most
important post-harvest process of saffron is dryifigts stigma. Therefore, in this study, the
effect of Refractance Window drying (RWD), hot diying of saffron in three temperatures (60,
70 and 80°C), and drying in room temperature (25Cphysicochemical and sensory properties
of saffron were investigated. Data were analyzedABYOVA and Duncan test (p<0.05). In the
RWD method, two Mylar membranes with thickness @00and 0.30 micrometer and a pyrex
glass with thickness of 3 mm were used. Based erstétistical results and regarding process
time reduction, Refractance Window drying methodhbgtar membrane with a thickness of 0.20
um and hot air drying method did not have a sigaificdifference (p<0.05), and with mean
drying time of 25.28 and 22.28 min, respectivelgrevthe best methods. In terms of bioactive
components, namely picrocrocin, safranal and crogith an average content of 112.88%

51.79&%;  and 274.76:%; , respectively, drying with pyrex glass was bettean other
methods. Saffron dried with RWD by means of mylaammbrane with a thickness of 0.pén,

with a mean of 48.17 mass percentage for cold veieible extract had the highest value. In the
sensory evaluation, dried saffron with RWD by meahsnylar membrane with a thickness of

0.20um had the better quality assessed by the testgpanel

Key words. Saffron, Bioactive components, Drying, Refractaiadow dryer.
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