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ABSTRACT

This research studies the drying of turmeric (Curcuma longa L.) using microwave-vacuum
drying techniques. Key aspects investigated include drying kinetics, drying rate, effective
moisture diffusion coefficient, specific energy consumption, color change, and empirical
modeling. Drying processes were performed using 800 W microwave power at atmospheric
pressure, and at microwave power of 600, 700, and 800 W at absolute pressures is 20 and
30 kPa. Experimental results showed that increasing microwave power and decreasing
absolute pressure resulted in higher drying rates and effective moisture diffusion coefficients
with reduced specific energy consumption. Decreasing absolute pressure also resulted in
lower overall color difference compared to drying under atmospheric pressure. Furthermore,
the Mildilli empirical model provided the best prediction for turmeric drying, exhibiting the
highest R2 value (0.99995) and the lowest RMSE value (0.00323).

KEYWORDS: drying, turmeric, microwave vacuum technique, empirical model
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A5 9N 4 ANAINVBIANNITLONNIAR

JJ

Model |MV | P Constant R? RMSE
(W) | (kPa)

Newton 800 | atm | k=0.01184 0.99080 | 0.04227

800 | 20 |k=0.01031 0.98895 | 0.04654

800 | 30 |k=0.01128 0.98922 | 0.04604

700 | 20 |k=0.01302 0.98721 | 0.05115

700 | 30 |k=0.00949 0.99046 | 0.04269

600 | 20 |k=0.01066 0.98801 | 0.04910

600 | 30 |k=0.01304 0.98685 | 0.05230

Average 0.98879 | 0.04716

Page 800 | atm | k=0.00305 n=1.29504 0.99954 | 0.00944

800 | 20 |k=0.00227 n=1.32009 0.99968 | 0.00796

800 | 30 |k=0.00263 n=1.31477 0.99978 | 0.00656

700 | 20 |k=0.00267 n=1.35312 0.99968 | 0.00809

700 | 30 |k=0.00235 n=1.29109 0.99984 | 0.00556

600 | 20 |k=0.00209 n=1.34716 0.99983 | 0.00591

600 | 30 |k=0.00246 n=1.37154 0.99982 | 0.00610

Average 0.99974 | 0.00709

Henderson | 800 | atm | k=0.01289 a=1.09272 0.99525 | 0.03054

& Pabis 800 | 20 |k=0.01120 a=1.08974 0.99354 | 0.03562

800 | 30 |k=0.01225 a=1.08830 0.99384 | 0.03485

700 | 20 |k=0.01419 a=1.09290 0.99237 | 0.03957

700 | 30 |k=0.01031 a=1.08910 0.99504 | 0.03082

600 | 20 |k=0.01169 a=1.10135 0.99351 | 0.03619

600 | 30 |k=0.01426 a=1.09981 0.99237 | 0.03985

Average 0.99370 | 0.03535

Logarithmic | 800 | atm | k=0.01094 a= 1.13330 c=-0.06572 0.99757 | 0.02184

800 | 20 |k=0.00864 a=1.17848 c=-0.121432 0.99861 | 0.01654

800 | 30 |k=0.00947 a=1.17913 c¢=-0.121969 0.99862 | 0.01654
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‘:l 1 l:l aa o 1
AN 4 AIAINVBIANNITILANNIAR (F1d)

Model |MV | P Constant R’ RMSE
(W) | (kPa)

Logarithmic | 700 | 20 |k=0.01051 a=1.20690 c=-0.148411 0.99851 | 0.01751

(cont.) 700 | 30 |k=0.00832 a=1.15990 c=-0.098608 0.99867 | 0.01596

600 | 20 |k=0.00931 a=1.17363 c=-0.102577 0.99799 | 0.02016

600 | 30 |k=0.01088 a=1.19523 c=-0.128321 0.99786 | 0.02111

Average 0.99826 | 0.01852

Midilli 800 | atm |k=0.00329 n=1.28298 a=1.01173 b=0.00001 | 0.99955 | 0.00855

800 | 20 |k=0.00309 n=1.24580 a=1.00659 b=-0.00011 | 0.99989 | 0.00436
800 | 30 |k=0.00337 n=1.25361 a=1.00740 b=-0.00010 | 0.99992 | 0.00368
700 | 20 |k=0.00367 n=1.27189 a=1.00835 b=-0.00016 | 0.99995 | 0.00323
700 | 30 |k=0.00290 n=1.24434 a=1.00959 b=-0.00005 | 0.99991 | 0.00397
600 | 20 |k=0.00217 n=1.33002 a=1.00079 b=-0.00006 | 0.99974 | 0.00684
600 | 30 |k=0.00299 n=1.32388 a=1.00744 b=-0.00008 | 0.99991 | 0.00422
Average 0.99984 | 0.00498

winaag: MV fa miatlulasian (3ad), P Aeanuauduysal (Alathaaa)
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