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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 3 Relation of drying rate and moisture ratio of infrared drying 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).

fienanududndeniindugenitniseunisuiutudiae

o

Fed8unsnIalng (p < 0.05)A1ANULANANAIELABTIU (AE)

v '
a o o

vosuiiutuRH N seuLisfe $eddunsusalnataraufoud
sEAURMNgL 60, 70 kar 80 °C Wui1 MIpUismsauToud
Arnuuandadlasuresuiiutugeniiniseuuisdae
Sunsusalna (p < 0.05) Hieawnniseunismsauseuaide
omasouduimanutusenaniavesuiiuiu dauans
nnslissdsunsnsalnadvililuanavesianinnis
Juawifounduvdsubundsnumindoutulutan fafunis
ouuisdesdsunsusalnadwilihsewelfidandinis
ouwsielngldausou shlildsvznalumsouuisdunindai
Tinseuuisfessddunsisalnadnisidsuuvasaiaiy
unnaeAdlaesINdasNdINITeUWeIEaNTaY (Sakare et
al,, 2020) M3suursRuiuFIeIdBunssalnafiguugd 80
°C finmswasuntasdnnuuandiendlagsaunian (25.30)
luvagiinisouuiedisausoud guuqd 60 °C dn1s
Wa suudasAiauuana1aa1dlagsiugaan (33.10)
@oAAdafuNMIANYIY04 Vishwanathan et al. (2010) finui

v aa

nseULAILATENLarUEIUoMARI8S @ U 1IAlnaaziing
Wasuulasmaviensiiindaiidtna (browning index) tos
AINATOULRIAITaNS Y

2.2 Usinaumasedu fiuodniiimn uasz]wﬁ{msﬁmayya
dase

EFRENELELIGN fluadnitanun LAz N3i1usyya
SaszveviuduiiiunsauL g3 N sTiunna s uLanas
Table 2 \flofiansandsdnnavesszdvgumgiluniseuuis
viiudusieddsunsisalnauazauioufigaungd 60, 70 uas
80 °C sieUSunaansinesmiiu wuinaiiutuaniiuSunannesin

fugagn 19.49 n./100 n. (dry basis) N15euULRYIuTUAILTE

i
a

dursusalnanarauseudinaliuSunanedifiuanategnad

o o w

duddey (o < 0.05) NMspulmgaLTouIrdINaliUIIUADS

ffiuanaauInNINIsauLRIRIesIEduns1Lsalna Inens

a

puUWIETIEBuNs1salnaigumnd

U

80 °C zdiuSunauaasan

= a

danas (15.68 n./100 n.) RRRP RN

gl U

60 tag 70 °C du
nsouwisieaufeuiionmadl 60 °C axfluTuauasiasfiua
pag (11.79 1./100 n.) u’mm’mﬁ'qquﬁ 70 wag 80 °C
donmdaaiunsAnYIves Jeevarathinam et al. (2021) finui
nsauLienlessd@d unsusalnailivsuanesAliuanas
Youninseuwieisanteu Usinaansuszneuiiueanimn
dlofiasanisdvsnavessyiugamnilunisounisiuude

1%

faddurissalnauazaudeuiigumail 60, 70 uaz 80 °C wuin
viuuaniuinuasussnauituedniianungean 550.28 un.
AuyAgnIALNAAN/100 n. n1seuuisviiutudaessddunsise
Inawazansoudsnaliusinamsusznoufiuednienumnanas
o198 Tud ARy (o < 0.05) N1TBULRIAIBANS DUITEINALA
USinuansUsznoufiuedniiaunanasnnniiniseuuiadoe
Sa@durisusalna Tnoniseuuvisshesiddunsusalnafigumngid
70 way 80 °C axfivFunuasUsznouflusdniivuaanasiign
494.18 uag 494.24 un.auyagdnIALNaan/100 n. MUE1TY
dauniseunissisaudeud ouvgd 60 °C azduSum
asUsEnauiueAnyiavunanagean (438.11 un auyagnsn
unadn/100 n) annsAnwadauandvidiuimsouuisdae

o a

5\‘15‘@u‘Vh']Li@lﬂaﬁlﬂﬁ\la(ﬂlaﬂqﬁaﬂaﬁﬁuaﬂaqﬁﬂizﬂ@Uﬂu@aﬂ
Faetieuninniseuuste seauseudedieuiveiuduan
Feaonadatun1sinuIves Wanyo et al. (2011) inu
NMOULRIAITaLSaUdIanan1Tanasasnsauednluly
mipuannnInITeuLisedurTsalng nsliasesiqns
n5eusadase (DPPH radical scavenging) wuiiiuduan
fgns nsdueyyadasznisdtueuyagaan (82.01 %
inhibition) il @1 8 U ULl WF U W1un1seULRe 1ile
finsandsdvsnaossefugumlunisouuimiuiude

o

S9@dunssalng warauseun



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

13

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)

90U 60 70 uaz 80 °CripnnSNIIINUBLLADATY LA

Tigws nsdueyyadaszanasegaiveddynisaia
(p<0.05) MspuLRsFesdsunsusalnafisziugamad
80 °C g5 n3d1usuyadaszanasnign (70.03 %
inhibition) Tuve 7 N15euULi I 18U auN U7 S86U
guvniveansouiis 60 °C fqrsnisiueyyadaszanas
g9an (54.55 % inhibition) NsauuissIeSaddunsLInlNg
LavanouILAINAfoNITANAIBIqNE NI TUEYYABATY
FeaenndoatuUsutuaisines Ardunazusunn
asUsznoufluedniianuaiianaslunszuiuniseuuiais
0938 Fsnsanaswesansdnanazdsualingnifueyya
daszananulunie lnenisouniisnivansouazdinali
USianeosiafiu ansuseneufiuedniaun warqnfu
auadasranauINNiINIseURieRlesddursisalng
HowSoudoui sedugunnifeatu aonadesiy
n15@ nw1ve Abbaspour - Gilandeh et al. (2021) i 1¢f
MNIANYINAVDINITOULTINALIUDINBATNITH 9] WA
N13ANYINUIINITOULIIAILANTOUAIN AR BNITANAITVDY
QvisMsueyyaBasTINNNIIMIBUL e @B U LIe
nseulisieanfoudmalinsdsuutasadlae sy
(AE) Yananmainiu Auedniosmn warnvinisiueyya
Saszisuntatluanviufuaninnniiniseuniaie e
Sunssalna lesannmseunisdisauioudsnsnis
aulsAninseuuaiessddunsusalng Feilild
natlunisauwiauIundl Mlisegsdulaiuausou
Dusveriarunu dwaliuiuaaseengniniadann
LazqUsMIFusyyadasTanamnNIINMIoULRIFIe YA
duvlssalna (Cousins et al., 2007; Lima et al,, 2017)

FeapnnaRInuNIIANYIT0Y Wanyo et al. (2011) iwuin

ANTOULTIAIYALS DUFINARDNNTLUA S ULUAINIINIEATN

LaLLATININNIINITBURAINIBDUNSNSALNS
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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.
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