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Table 1 Analysis of variance for moisture conent and drying time/rate of E. caeruleum under different

drying methods

Source of variation Degree of - Moisture based  Moisture based Drying time Drying rate
Freedom on wet weight ~ on dry weight
Treatment 11 0.115~ 1157 1939704.38" 0.03”
Error 22 0.0002 0.017 4664.78 0.0001
Coeff of Variation - 2.27 6.86 10.45 17.80

** Significant at 1% probability level.

St o5l 6l 800 5200 laol s b yss,Sle slasles b
Sl :\deﬁl.w 4,355 ;45 Qﬂ}:\)fgﬁl.w 4,3 55

(2 JJJ’) J\.:.‘B)g_)b} aJ)&)J}&i\L)‘J&M

Mo oty bl Slapaile enlis bt 4 4y L
Sheslinad Slegd 53 5 03y Sl Susby doss s3ds
S8 Sl 4 ST sdaline 15 500 015 U g5,k

Table 2 Effect of drying methods onmoisture conent and drying time/rate of E. caeruleum under
different drying methods.

Moisture based

- Moisture based on Drying time Rate of Drying
Treatment on W(zg/()\’;le'ght dry weight (%) (minutes) (g/min)
Fresh plant 0° 0° o 0°
Shadow 0.641+0.005¢ 1.788+0.037¢ 2832.3315.504° 0.001¢
Sun 0.652+0.008°¢ 1.876+0.069% 1053.67+3.839° 0.002¢
Oven 45° C 0.683+0.001° 2.156+0.009% 1030.00+2.625° 0.002¢
Oven55° C 0.679+0.005° 2.120+0.049% 607.33+7.779° 0.0037¢
Oven 65 ° C 0.67620.009% 2.093+0.087%° 235.667+5.193° 0.0067+0.001¢
Vacuum oven 45 ° C 0.677+0.006® 2.099+0.056% 1037.33+0.981° 0.0020¢
Vacuum oven 55 ° C 0.683+0.002° 2.153+0.019% 637.00+2.160° 0.0030¢
Vacuum oven 65 ° C 0.6750.012% 2.085+0.112" 245.67+4.579° 0.0083¢

Microwave 200 watts
Microwave 500 watts
Microwave 800 watts

0.685+0.006°
0.698+0.006°
0.684+0.004°

2.180+0.062%
2.314+0.070%
2.169+0.045%

14.23+0.098f
10.48+0.484f
7.8620.227"

0.1533+0.005°
0.2213+0.006"
0.27730.014%

a Means in each column followed by the same letter are not significantly different (P <0.05).
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Table 3 Analysis of variance for phytochemical traits of E. caeruleum under different drying methods

Source of Degree of Ascorbic Protein  Carbohydrate Total Total Antioxida
variation Freedom acid phenol flavonoids  nt activity
Treatment 11 6500.88"  0.402" 64.40" 61.61 476" 7.64"
Error 22 34.20 0.039 0.31 0.19 0.16 0.29
Coeff of . 2.00 1.02 1.17 1.09 0.80 0.75
Variation

** significant at 1% probability level.
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Fig 1 The amount of ascorbic acid of E. caeruleum
under different drying methods
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Table 4 Effect of drying methods on phytochemical traits of E. caeruleum under different drying

methods.
Ca}rbohydrates Total phenol Total_
(micrograms of (mg gallic flavonoids Antioxidant
Treatment Protein (%) glucose per aci dggr ram (mg quercetin activity (%)
gram of fresh of drp mgtter) per gram of y
weight) y dry matter)
Fresh plant 19.7240.038°  39.12+0.062'  47.19+0.083° 50.96+0.448%  75.57+0.219°
Shadow 18.39+0.292"  52.42+0.174°  34.7210.069" 47.66+0.170%  70.67+0.412°""
Sun 18.70+0.00°"  55.09+0.171*  32.55+0.207'  47.40+0.250°  69.99+0.236"
Oven45°C 18.90+0.065"  49.02+0.131°  38.63+0.049"  49.56+0.099°  70.85+0.071%""
Oven55°C 19.52+0.014®  40.85+0.082'  45.67+0.106°  50.96+0.210°% 72.65+0.107°
Oven 65° C 19.26+0.038™  46.44+0.207°  42.82+0.122% 50.37+0.062®  71.64+0.043%
Vacuumoven 45°C  19.0840.036°  48.84+0.090°  38.10+0.125"  49.84+0.302°°  70.93+0.434%f"
Vacuumoven 55 °C  19.39+0.011°°  43.30+0.848"  43.99+0.436° 50.37+0.205®  71.81+0.369"
Vacuumoven 65 °C  19.1840.036*  46.99+0.061  38.50+0.308" 49.94+0.248™  71.49+0.236%*
M'C“\’,‘J‘g:t‘f 200 15.8840.036%  50.80£0.124°  35.440.130" 48.14+0.050°  70.35+0.267%"
M'C“\’,‘J‘g:t‘f 500 193340.022°  47.7320.214"  39.5640.234° 49.93+0.273"  71.30+0.573%
M'C“\’,‘J‘g:t‘f 800 1908+0.036% 49.9240.176%  37.0040.209% 48.26+0.165°  70.48+0.236%"

a Means in each column followed by the same letter are not significantly different (P <0.05).
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ABSTRACT

ARTICLE INFO

The post-harvest techniques of medicinal plants such as drying, is very
important in their production cycle. The present study was carried out to
evaluate the effect of different drying methods on some phytochemical
traits of Chuchak in the spring of 2020 based on the completely
randomized design with three replications. The chuchak samples were
collected in the vegetative stage from the gardens of Noor city, Iran. The
drying treatments were shade-drying at room temperature (25+3°C),
sun-drying, oven-drying (45, 55 and 65°C), vacuum oven-drying (45, 55
and 65°C), microwave-drying (200, 500 and 800 watts), and fresh
samples. The studied traits were moisture content based on fresh and dry
weight, drying time and speed, ascorbic acid content, protein content,
total carbohydrate content, total phenol and flavonoid content and
antioxidant activity. The results of the variance analysis showed the
significant effect of drying methods on all studied properties of the
samples (P<0.01). The mean comparison showed that the minimum
drying time and the maximum speed drying were related to the
microwave (800watts). The highest amount of ascorbic acid (385.72
png/mg), protein (19.72%), total phenol (47.19 mg GA per 1 g dry
matter), total flavonoids (50.96 mg quercetin per 1 g dry matter) as well
as antioxidant activity (76.02%) was observed in the fresh plant and
then in the oven-drying (55°C).
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