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Fig 1. Main components of the dryer that used to drying Lentil grains
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Table 1. Results of Variance Analysis for effect of drying temperature and air flow velocity on the quality properties of Lentil grains

Source of variations
U TxV (B) &y M) Lo
Error Velocity (V) Temperature (T)
24 6 2 3 @all 4z o
Df
133.300 3485.2%* 52033.3** 60707.4** oMb Sas e
Drying time
7.200 687.5** 6716.9%* 19850.5%* aslo P
Grain hardness
0.3903 0.376™ 0.018"™ 54.39%* L 55 el
L Color parameter \j S
=. . s =
0.0062 0.003" 0.004" 35.07%* a5 by D33
a Color parameter —;w g
. . 3 2
0.4920 0.114" 0.915™ 21.61%% b (5, sy )
b Color parameter
0.225 1.56%* 23.19%* 284.93%* O
Protein
0.1017 0.87** 8.44** 60.97** Sy S

Carbohydrate
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0.9296 1.33™ 1.56™
0.0001 0.0001"™ 0.00003™
4.940 1.209" 2.885™
0.0322 0.0303"™ 0.0308"
0.0007 0.0005™ 0.0009™
78/360 56.97™ 43.69"™
173.091 383.77™ 40.65"™
0.0077 0.0052" 0.0029"

V¥
<&

0.79™ pelS
Calcium
0.0002" o
Copper
1.443" e
magnesium
0.1307™ 2!
Iron
0.0018™ P
Manganese
53.88" S
Phosphorus
143.85™ s
Sodium
0.0052" S
Zinc

1Y 50 il mhaw jo o gine Sl oaims lis o 5 4 NS g s X
*, ** and ns are significant at 5% and 1%, respectively

Ol 150 Jpame ;0 d9zge Ol glaJsSle i
Ol S Gl GKs (Bib Sl el Ladye LS
basges SLLI slsa gldl 51 S5l b 0 loo
Pz JESI ;s Coglie alS a0 g (ol SaS plln
dyaze pad S gl (18l coge Jpame gl
5 odele g0 ol S ojse o alin b [VV] 0sd e
30 [NV EL slaails o [YV] Gl ol Ss Csyu

el o )15 lizee Lo g

NN
o u
o o

Drying time (min)

50 60
Drying Temperature (°C)

RERESWESEN PSR o
S g Lo (V) Jgoo 0 0ad &l mll a4 axgs b
B 5o ool Ml I rimen 5 pud Sis
Bl 55 e (slatiges (b iS5 fosies
ol anslie mls Bllae ails wsys S Jleis]
(30,5 S e g Lo LIl L (V) S o ouds &8l
oo Jl38l L K0 (gom 3l rslonds Sis S p odiges
il bdiges ol St o) 1 655 b len e pan
Ol b Yl oo iol58l b o Sas ley rels

@1m/s
@1.5m/s
o2 mls

e
ef
fg
g
80

70

e gl yal Sas o pler b ,> Cae s 5 00,8 S sleo 1Y) S5
Fig 2. Effect of drying temperature and air flow velocity on drying time of Lentil grains
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Fig 3. Effect of drying temperature and air flow velocity on hardness of Lentil grains

‘5'»')|)_'> le.aw..ﬂjs 50 Leo Laulidlh ol oads arwlS ladiges
Syobew U sloged slaailass ) odgs 5 0o RS &loged
ol ol! VY] Sgdi s S D 0y dxiys g
SHIVO] el $igy 0 jlods 4 Vb (JoSUge (55 b LS 5
ooie Aozl Sl o Sliss (B obml GRs Bk

Lap] o sloo ey s o)y daaid (gl aumiss ki

Sz a4 0dls Oy ()l g9y S 1y e S L8 (SR N
Fob s97e p Sgec

Ky Ol i YUY
ks (0 Jsu2) a8 5 & g0 uilly o mls Glls
o ) sl Shs » Gl S S Ses sl
lsa sz e 8l g il aopo o ool a0
Ao o gme 0SS Cepw g Lo blae I
Sl b cnl sals sols lid (F) UKo j0 a5 d4is¥ les
Oegrad Cawl a8l 1ol (L) bdiges olidhg, ol Les
R e @ e polie) jew l ladige ST, Les (I L
seals Ko Gk sl cl suls blaie @ cuie polie)
300, ) wad las wes oo lii b ([, )l laas



VF) Sl o ojlads 0,90 dde Crio jo waz slag )5l anlilasd c Y\¢

O bwgt] A dedis crge Sl S &l > ([YY]
Dguls QT Ky S A0 g [YA] o Sas ..\...:])5
Slds 5 0,5 S sles DIl 0,90 50 alie mls
MWk ails AE) IS ) 15 o [YF] Lgw sloailsss,

el o0 S 5[]

76 3
a
74 | @ 2
ERZ b g!
S S0
~ 70 c >
66 -3

Sl carge Ol 1y deigeSes wlaS o LSis
Slg> 50 Loy [I] 0gd oo LalaSS, 5l slosl o3
4y ddo)ls ) e Gl conl (S (rizren
S Sl w4y ble Glosed ST, Il a5 (pndets
Law e &S ol 5l Ko sew 5l g [YP] Wl
ol uiliwgis] 5l amgs BB polie Glyls o] atwg

b Value

50 60 70 80
Drying Temperature (°C)

a
) b
b 9
18 3
C
-1 17
68 -2 .d I 16
50 60 70 80

Drying Temperature (°C)

15
50 60 70 80

Drying Temperature (°C)

Fig 4. Effect of drying temperature and air flow velocity on color properties of Lentil grains
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Fig 6. Effect of drying temperature and air flow velocity on protein content of Lentil grains
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Abstract: In order to prevent physical damage, it’s recommended to harvest lentils at a humidity of 20%, and
then reduce it to less than 12%. Remaining the plant on the field as the conventional drying method reduces the
quality and quantity of lentil product. The main purpose of this study is investigation of lentil quality
characteristics in different drying conditions in order to determine an optimal condition and design a specified
dryer system which can dry lentil with sufficient quality characteristics. In this study, lentil grains were dried
using a hot air dryer at four temperature levels of 50, 60, 70 and 80°C and three air flow velocities levels of 1,
1.5 and 2m.s-1 until the grain moisture reached to 12%. Then their qualitative characteristics were examined.
Increasing the temperature and air velocity accelerated the samples drying time consumption. With increasing
temperature, air velocity had less effect on the drying time of the samples. Also, with increasing both
temperature and velocity factors, the required compression force increased. On other hand, with increasing
temperature, the brightness of the samples (L) decreased and the color of the samples changed from green (-a) to
red (+a) and changes in color parameter b showed that the intensity of yellow color in samples have been
reduced. Increasing the temperature reduced the amount of protein and carbohydrates in the dried samples, in
contrast, by increasing the rate of air velocity, protein and carbohydrate were better preserved. Temperature had
a greater effect on the protein and carbohydrate content of the samples than the air velocity. Also, the studied
factors did not have a significant effect on the amount of minerals in the samples. Based on the results obtained
in this study, it’s recommended to apply the drying process at lower temperatures (50 and 60 ° C) and maximum
air flow velocity (2m.s-1).
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