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Figure 1 Effects of different temperature of infrared on drying time of

turmeric.
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Figure 2 Effects of different temperature of hot air on drying time of turmeric.
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Figure 4 Relation of drying rate and moisture ratio of hot air drying of

turmeric.
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Table 1 Effects of drying methods on color characteristics of turmeric
Drying method Temperature (°C) L* a’ b’ AE
60 42.38+1.11% 17.03+0.32%° 27.94+0.43% 28.03+0.95°
Infrared drying 70 43.35+0.55> 16.29+0.51°% 26.72+0.82° 28.17+2.62°
80 44.58+0.62° 15.29+0.47% 26.00+0.56° 25.30+0.74°
60 37.49+0.99° 18.42+1.02° 28.66+0.89° 33.10+0.90°
Hot air drying 70 38.16+1.55° 17.06+0.20%° 27.43+0.54° 32.01+1.50°
80 41.16+0.94° 14.27+3.68" 26.85+0.35> 28.92+0.91°
Raw 69.36+3.07° 13.5621.04° 21.21+0.76°

Note: Mean values + standard deviation of determinations for triplicate samples. Values with the different superscript in each column are significantly different

(P < 0.05).
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nIUIUMIDULTIIAesAE Ten1sanasvasansdiinannay
danaliigrdsuoyya Saszanasmulusg Inuniseuus

fgaNsaulraAIHa bUSINLABSAIEY
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Table 2 Effects of drying methods on curcumin, total phenolic content and DPPH radical scavenging of turmeric

Drying method Temperature (°C)

Total Phenolic content DPPH radical scavenging

Curcumin (g/100g)

(mg GAE/100g) (% inhibition)

60 14.28+0.47< 472.81+4.84° 61.95+1.01¢

Infrared drying 70 15.24+0.46™ 494.18+6.59° 64.19+0.83°
80 15.68+0.39° 494.24+10.90° 70.03+0.41°

60 11.79+0.47¢ 438.11+8.87° 54.55+0.98°

Hot air drying 70 13.09+0.60° 455.09+11.37¢ 57.16+0.99"
80 13.71+0.27° 464.47+8.73% 60.07+0.71¢

Raw 19.49+1.40° 550.28+11.28 82.01+0.60°

Note: Mean values + standard deviation of determinations for triplicate samples. Values with the different superscript in each column are

significantly different (P < 0.05)

arsUsyneuiluedniavun LLasqw%‘s’ﬁua%aﬁaszamm
WNNIINITEURTIRBS BB unsusalna WelSeuiieud
SEAUBUNNTLAYIAY 48AAA BIAUNITANYIVDY
Abbaspour-Gilandeh et al. (2021) filgvinsfinwraves
NFOULNNAYIUIAIBITAITAN & NANITANBINUIINTT
ouwissaNfeudsrasonIsanaIveMs n1sHueLYA
DETTUINNIINITOULAINIBTIFDUNTLIA
AseUwTIRIanSaudwalinsUa suulasAndlaesau
(AE) Ysinanmeiniu fuednfioun warnvinsiueuya
Saszidsuulasiuannatiuduanunniinseunsiadne $ed
Sunsusalna eswinniseunidisansouiiensinis
BULKIAINIINITEULT IS dBunsusalna Favinlild
Latlun1seuwiIuIunI nliieg1sduianiuanusau
Husveratuu dwaliuiuaaseangniniadann
LazqUsMsFusyyadasTanannIINTEULRITIeTad
dunls1salna (Cousins et al., 2007; Lima et al,, 2017)
Faaeandasiunisfinwives Wanyo et al. (2011) finudn
AseuwteRasandeudanonsiUasunlamisnienmn

WaLLATNINNINNTBULIINBDUNSUSALNS

References

Abbaspour-Gilandeh, Y., Kaveh, M., Fatemi, H. & Aziz, M. (2021).
Combined hot air, microwave, & infrared drying of hawthom
fruit: Effects of ultrasonic pretreatment on drying time, energy,
qualitative, & bicactive compounds’ properties. Foods, 10, 1-
18.

Abdulla, S., Wen, P, Landers, R. & Yousif, B.F. (2011). Fruit drying
process: Analysis, modeling & simulation. Scientific Research
& Essays, 6(23), 4915-4924.

AOAC. (2002). Official methods of analysis of AOAC Intemational.
Maryland : Gaithersburg.

Asghari, G., Mostajeran, A. & Shebli, M. (2009). Curcuminoid &
essential ol components of turmeric at different stages of
growth cultivated in Iran. Research in Pharmaceutical
Sciences, 4(1), 55-61.

Assawarachan, R., Nookong, M. & Amomlerdpison, D. (2013). Effects
of microwave power on the drying characteristics, color &
phenolic content of Spirogyra sp. Joumal of Food, Agriculture
& Environment, 11(1), 15-18.

Cousins, M., Adelberg, J., Chen, F. & Rieck, J. (2007). Antioxidant
capacity of fresh & dried rhizomes from four clones of
turmeric (Curcuma longa L.) grown in vitro. Industrial Crops &
Products, 25(2), 129-135.

Jeevarathinam, G., Pandiselvam, R., Pandiarajan. T., Preetha, P,
Balakrishnan, M., Thirupathi, V. & Kothakota, A. (2021). Infrared
assisted hot air dryer for turmeric slices: Effect on

LWT, 144

rate & quality parameters.

drying
https.//doi.org/10.1016/}.\wt.2021.111258

Kragujevac, MS. (2011). Total phenolic content, flavonoid
concentration &antioxidant activity of Marrubium peregrinum
L. extracts. Kragujevac Joumal of Science, 33,
63-72.

Lima, M.S.D,, Silva, MAP., Placido, G.R., Cagnin, C,, Vieira, N.F., Carmo,
RM, Silva, RCF., Castro, CF.S,, Caliari, M. & Silva, RM. (2017).
Physical & chemical characteristics & drying kinetics of
turmeric (Curcuma longa L.). African Joumal of Agricultural
Research, 12(1), 28-34.

Mokbel, M., Saif, F. & Hashinaga, F. (2005). Antibacterial & antioxidant
activities of banana (Musa, AAA cv. cavendish) fruits peel.
Asian Joumal of Biotechnology, 2, 1-4.

Muga, F. C, Marenya, M. O.,, & Workneh, T. S. (2021). Modelling
the Thin-Layer Drying Kinetics of Marinated Beef during

Infrared-Assisted Hot Air Processing of Biltong. Intemational


https://doi.org/10.1016/j.lwt.2021.111258

P. Thammapat et al. / PRAWARUN AGRICULTURAL JOURNAL 18:2 (2021): 8 - 15 14

Joumal of  Food
https.//doi.ore/10.1155/2021/8819780
Nathakaranakule, A, Jaiboon, P. & Soponronnarit, S. (2010).

Science, 2021, 8819780.

Far infrared radiation assisted drying of longan fruit. Jounal of
Food Engineering, 100(4), 662-668.

Pawar, H., Karde, M., Mundle, N., Jadhav, P. & Mehra, K. (2014).
Phytochemical evaluation & curcumin content determination
of turmeric rhizomes collected from Bhandara district of
Maharashtra  (ndia).  Medical 4(8),

588-591.

Chemistry,

Papy, S, Singh, A, Jaivir, S., Sweta, S., Arya, AM. & Singh, B.R. (2014).
Effect of drying characteristics of garlic-A Review. Food
Processing & Technolog, 5(d), 1-6.

Riadh, MH., Ahmad,S.AB., Marhaban, MH. & Soh, AC. (2015).
Infrared heating in food drying: An  oveniew. Drying
Technology, 33(3), 322-335.

Sakare, P., Prasad, N., Thombare, N., Singh, R. & Sharma, S.C. (2020).
Infrared drying of food materials: recent advances. Food
Engineering Reviews, 12, 381-398.

Sharma, G.P., Verma, RC. & Pathare, P. (2005). Mathematical
modeling of infrared radiation thin layer drying of onion slices.

Joumal of Food Engineering, 71, 282-286.

Swasdisevi, T., Devahastin, S., Neamchum, R. & Soponronnari, S.
(2007). Optimization of a drying process using infrared vacuum
drying of Cavendish banana slices. Songklanakarin Journal of
Science & Technology, 29(3), 809-816.

Tirawanichakul, S, Lamaepae, S. & Tirawanichakul, Y. (2012).
Combined infrared/microwave & hot air drying for jackfruit:
kinetics, quality & sensory analysis. Burapha Science Jounal ,
17(1), 117-129. (in Thai)

Tirawanichakul, S., Chanchiew, S. & Tirawanichakul, Y. (2013).
Pennywort drying using infrared radiation: drying kinetics,
energy consumption & quality aspect. KKU Research Journal,
18(2), 311-324. (in Thai)

Vishwanathan, KH., Hebbar, H.U. & Raghavarao, KS.M.S. (2010). Hot
air assisted infrared drying of vegetables & its quality. Food
Science & Technology Research16(5), 381-88.

Wanyo, P., Siiamompun, S. & Meeso, N. (2011). Improvement of
quality & antioxidant properties of dried mulberry leaves with
combined far-infrared radiation & air convection in Thai tea

Food &  Bioproducts 89(1),

process. Processing,

22-30



P. Thammapat et al. / PRAWARUN AGRICULTURAL JOURNAL 18:2 (2021): 8 - 15 15

Research article

Effects of far—infrared and hot air drying methods on physical
chemical and antioxidant properties of turmeric

(Curcuma longa L.)

Pornpisanu Thammapat*, Weerayuth Saenmahachai?, Supansa Boryai?

and Kamon Ponkham?

! Faculty of Agricultural Technology, Rajabhat Maha Sarakham University, Mueang, Maha sarakham 44000
2 Faculty of Science and Technology, Rajabhat Maha Sarakham University, Mueang, Maha sarakham 44000

ARTICLE INFO

Article history

Received: 14 July 2021

Revised: 6 August 2021

Accepted: 24 August 2021

Online published: 30 september 2021

ABSTRACT
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Turmeric (Curcuma longa L.) is one of the most extensively used spices and coloring
agents in Asian cuisine. Rhizome of turmeric is rich in curcumin which is also an
important natural pigment and has important biological activity. The aim of this
study was to investigate the effect of far—infrared and hot air drying at 60, 70 and 80
°C on color changes, chemical and antioxidant properties of turmeric. For evaluating
of heat sources of drying, the results showed that far—infrared drying rate is higher
than drying with hot air at the same temperature. The far—infrared and hot air drying
significantly affected the color of turmeric in L* a* b* and AE values
(p < 0.05). The total color was difference increase with the decline in the drying
temperature. The highest retention of color in the turmeric treated by far—infrared
(80°C) may be attributed to the uniform and quick heating of the sample compared
to the hot air drying. The far—infrared and hot air drying methods resulted in a
decrease in curcumin, total phenolic and antioxidant activity was statistically
significant (p < 0.05) Highlights of this research tumuric was dried by far—infrared

at 80 °C has the highest of curcumin, total phenolic and antioxidant activity.

“Corresponding author

E-mail address: Thammapat.p@gmail.com (P. Thammapat)
Online print: 30 September Copyright © 2021. This is an open access article, production, and hosting by Faculty of Agricultural
Technology, Rajabhat Maha Sarakham University. https://doi.org/10.14456/paj.2021.15



