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Fig 1 Experimental drying kinetics of the Poy®achy Sctachegleevii Sosn.) without and
with ultrasound application (us) at 1m/s and terapee of 40, 50 and 60°C.
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Fig 2. Drying rate curves of hot drying of untreated aftdasound treated Pou(l&achy Sctachegleevii Sosn.) at
1m/s and temperature of 40, 50 and 60°C.
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Table 1 Mathematical models applied to drying curves.

Model Name Model

Newton MR = exp( kt)
Henderson and Pabis MR= a" exp( kt)
Logarithmic MR= a” exp( kt)+ c
Page MR= exp¢ kt")

Two-term exponential
Wang and Sing

Approximation of diffusion

Modified Henderson and pabisdified
Verma

MR= a" exp¢ kt)+ (- a) expf kat '
MR=1+a t+b" t?

MR= a” expf kt)+ (- a) expf kbt
MR=a expf kt)+b" expf gt }c exp(ht
MR= a” exp(¢ kt)+ (- a) expf gt |

a, b, ¢, n is coefficients in models and g, h is constants in models{s

Table 2 Statistical results of 9 mathematical models #iedint drying conditions.

Model un-ultrasound ultrasound
T(°C)  RMSE X R RMSE X’ R
Newton 40  0.0707377 _ 0.00518253 _ 0.98282278 0.065 066857 097711530
50  0.5923282  0.36680058  0.60687734  0.58818499  40R7 0.68800
60  0.5460714  0.32304352  0.69765335  0.27409351 50.08 0.76392133
Henderson and Pabis 40  0.0591502  0.00375791 (D289  0.08272778  0.0035903  0.98705620
50  0.5923282  0.38426727  0.60687734  0.58818499 80685  0.68824720
60  0.5460714  0.35241112  0.69765335  0.27409352 6B69HE  0.76392132
Logarithmic 40  0.2046997  0.04673685  0.57716581 413438  0.0733558  0.60750815
50  0.0438513  0.00722064  0.60687734 0.2601 0.12679 0.473900
60  0.0763388  0.00223498  0.69765335  0.21910189 200B% 0.7639213
Page 40  0.0323611  0.00116807 0.993590 0.04183747 002277 0.9965500
50  0.0299671  0.00103277 0.997441 0.02108837  OFEIO5 0.9979180
60  0.0243198  0.00076889 0.997285 0.02616305  OZEYLO  0.9981240
Two-term exponential 40  0.0501088  0.00269688  0.9802  0.32955385  0.1241208  0.60750815
50  0.1172373 0.0150536 0.98746392  0.58818499  BG6EEB  0.68824721
60  0.5460714  0.35241112  0.69765335  0.27409352 6B69H®  0.76392132
Wang and Sing 40  0.1484256  0.02366204  0.92556534 08986757  0.0091684  0.97907084
50 0.1564256  0.06362043  0.92906534  0.09567579 OOGEH#  0.97907084
60 0.1467 0.1347 0.8222 0.10099532  0.0131143  QZ&SH!
Approximation of diffusion 40  0.0707349  0.00558075 0.98282522  0.05499741  0.0076907 0.798000
50  0.5923282  0.40348064  0.60687734  0.59832822 3086  0.63687734
60  0.5360714  0.38765223  0.69765335  0.02909929 8944®  0.98772798
MOd'f'%gt')*i:d”iﬂggson and 45 00480008  0.00290514  0.98288116  0.08700085  DUUEIS  0.98952880
50 0.5785710  0.66671883  0.68824902  0.57157114 6018B  0.68824721
60 0.1159 0.278904 0.9295 0.046792 0.0088459  BTER!
Verma 40  0.0480008  0.00256993  0.98288125  0.3295538%.1336686  0.60750816
50  0.5923282 0.4034806 0.6068773 0.58818499 05807 0.68824721
60  0.5460714  0.38765223  0.69765335 0.0437914  OXE®  0.98880734
Yot
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Fig 3 Relationship between the effective diffusivity tirying temperature
of Poulk &achys Sctachegleevii Sosn.) dried without and with ultrasound application.

Table 3 The effective moisture diffusion coefficient dugidrying of PoulkStachy Sctachegleevii

Treatment Drying time (min) R x10™ (m?/s) E. (kJ/mol) Dy (m?/s)
40 °C 1560 2.016
50 °C 1230 2.07 20.049 2.687
60 °C 630 3.21
us 40°C 780 2.42
us 50°C 630 3.18 27.068 2.465
us 60°C 360 4.52
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Drying of ultrasound pre-treatment Poulk leaves (Stachys
schtschegleevii Sosn.) and survey of its physical and chemical
properties
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Using the ultrasound waves has been studied agvgreetreatment for food drying in recent years.
The aim of the present research is survey of ttrasdund pre-treatment effects (59 kHz, 10 min) on
some physical and chemical properties of dried IPmavesSachys schtschegleevii Sosn.) using by

hot dry at 40, 50 and 60°C with air velocity of ¥smThe results of this research showed that the
lowest drying time, total phenol, antioxidant capaand the maximum drying kinetics, reabsorption
of water, and diffusion coefficient (2.42x10to 4.52x10°m?s) was observed in the ultrasound pre-
treatment samples, additionally the activation gndn untreated samples was less compared to
ultrasound samples. The fittadathematical models of rate drying with the expental data showed
the model Page can satisfactory describe the rgtegdcurve of Poulk leaves by hot air with high
correlation coefficient (0.998), the minimum root mean square error (RMSEZID9), and chi-

square {*=0.00058).

Keywords: Poulk, Drying, Antioxidant capacity, Ultrasoundemol
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