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Effect of Drying Temperatures on Quality of Cassumunar Ginger (Plai)

Rhizome (Zingiber montanum (Koenig) Link ex. Dietr.)
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Bounnak Meunathasa'? Yingyong Paisooksantivatana" Benya Manochai”
ABSTRACT

The objective of this research was to study the effect of drying temperatures on
the rhizome quality of Zingiber montanum. The experiment was designed as CRD with
three replications and four treatments namely drying temperatures at 40, 60, 80 and
100 °C in hot air oven and was conducted at the Horticulture Department, Faculty of
Agriculture, Kasetsart University, during July, 2008 to September, 2009. The rhizomes were
made into a thin sliced at 1.5 - 2 mm thick. Drying time needed to reduce the moisture of
the rhizome to be less than 13% were 123, 54, 30, and 24 hrs and mean drying rates
3.03, 6.76, 11.56, and 14.19 (kgHZO/kg db.h), respectively. The percentage of volatile oil
content were 2.47, 2.33, 1.31, and 0.52%, the decreased volatile oil content was
significantly related to increased drying temperature. Antioxidant activity was highly
significantat decreased to 75.09, 68.20, 65.54, and 59.49% as the temperature was
increased. The colour measurements (L*), (a*) and (b*) were also highly significant
decreased as temperatures were compared with fresh rhizome slices. Drying temperature
was highly significant in negative relation to the quality of sliced rhizomes except for red

{(a*) colour measurements which was just statistically significant.

Key words: drying temperatures, antioxidant activity, volatile oil, Zingiber montanum.,

cassumunar ginger
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Table 1. Effect of drying temperatures on physical property of sliced cassumunar ginger

rhizome
Drying temperature ('C)
Parameter
40 60 80 100
Moisture initial (%dry-basis) 39525 39525 39525 39525

Moisture content nal (% dry-basis)

Mean of drying rate (kg H2O/kg dry-basis h)

Drying time (h)

Mean of ratio on fresh and dry (kg/kg)

12.98 12.98 1244 10.68
3.03 6.76 11.56 1419
123.00 54.00 30.00 24.00

4 :1 4 :1 4 :1 41

LABEIUNIAIF UL auudslaaldiunns
U399 7 NN/ATAL. MAINTOUUAA 40° 60°
80 ° wuaz 100 "z, wuinldalunsauudia
é’mwmiauuﬁaLtazmwwﬁuqﬂﬁwﬂé’ami
DULVILANFAY (Table 1)
qmwgﬁ’[umsauLLﬁaﬂwasiamiamaa
2D9ANTY LazIalunsauuRs Weay

wisfigumpfigeanansnanainnbuliiiinds

U
nsauusfigungiisn nspuuvisigungi

q

o

ga‘[mmawwzauuﬁaﬁqmmu 80° waz 100"y

Y

sewalianaduduinslugoudivouuiivan
CNRRAMARIVEN Ltﬁqmwgﬁmaaﬁ’mmdwaﬁ
ANNINTU Fodwavin A dulssAnSn1suns

AMNBUSANINTY SnadaaifiFlun1ay

v

AN URY LLazﬂawu%uqmﬁWUﬁiﬁwé’amiau

= K % 1

urivfigungiige detioundinisouuded

9 U
qmwgﬁm"w %mamﬁaaﬁ’uaqaﬁua:ﬂmz

a

(2551) ﬁimmu'jw'[umiauLtﬁalwaﬁqmwgu
50° 45° WAy 40 B, HWRADLAINIFEIUNIT
AU AL ORIINITILWLUIDE NN

NISAULYNTNY 4 szﬁwaaqmwgﬁtﬂu

64

TWlufemaifeafustdaiau J8ns1n15an
adPANAMNBUB T S TUTI9LINTBINTS

UL LASADHTAARNIUTNE NNNAITNTU

]

‘[uﬁ"gaﬂwmﬁaﬁaﬂﬁqm WEHNITDU LY

a

geunil 80° - 100 “o. MIAARITBIAINTY
Wulysdresiaisa lafisufvauusied
grunil 40° uaz 60 "u. (Figure 1) iiagan
Frgsusnzesniseuuisuiulnadsfianady
guoe wazandudluusuiafuuen e
anaudildlunisviudislnanuteeing
A0t wwmw%uizmmaang’mmﬂ‘ﬂw
uanlddnitniseuusisludrands wanzlu
“11"3\1LLinU%L’JmLﬁamaalwaﬂ’aﬂé’numzdau@u
fAgasivaasadunwediviiviegsuly
Furussnaindreuanldd warn1IIINFTY

WUt usNTuTeInal A9UNITRAaIDDY

4 =

ANTUT I A figonn Wainuiugae

2e

7INUYDINITDUUHY §IUTIVINLVDINITOU
wheiinnaveidunnng vivdesineeswad
LALAY LLa::mssauﬁmaaﬁwzagj’[ugﬂmm

lowneussgnazimenangena fodunis

719FINEINEAT T9 29 21U 1 unsAN - WpU 2554



s
S
3

sempiandulusanguinuialadt ms

=
&
=3

sewmeninlugevinefeidanas (Figure 1)

w
S
S

N
1]
=3

NM9AAEIIAIANNTUTUTERIINNS

@
S

puuky  MakuuUsldmngungdditdlung

2
S

UL LArINAfalIaluN15auuA S Ua

Moisture content (% dry-basis)

My deaaarRaeiuwIsRil (2551) NTeTU

0 12 24 36 48 60 72 84 96 108 120

Finssuudanitluadisansouiigung Drying time ()

°

40° uaz 50 7. uazauudawinfigumnd 50 Figure 1. Effect of different drying times

60 ° uas 70 N wUIBuvnidnalaansesia on moisture content of sliced cassumunar
9

kY]

TN TBIMIBUUA Wagamgilunissy ginger rhizome

~
o

LLﬁagﬁua:TﬁnmauLLﬁoﬁuaa AINNITIAN —+-=40 °C

»
a3

w
&

ﬁumaaqmwgﬁ IﬂEJLQW’]ZIH“ﬁ’NLL?ﬂ"IJENﬂ’]?

w
S

N
&

auuviy Taafisuuviedelinnudugeny uas

n
S

AMNTUIRlUsNRIE e seulunispu

o

o

L9059 A NTuanadldd1bLRY

o

Drying rate (kg H2D/kg dry-basis)

<
33037

=

14 18 33 839 140 197 253 351 385

AHLANANTEWINULFIII WA

] t @ LY

qmwgﬁgmawﬁ AHRABORIINTITOUUTAB

- =

oonukomilnafigumgiigefinisszmeni
Téwndu i lfidasniseuudiegenitey
whomitlwafgunnden (Figure 1) 1ila
mm%uamaomé‘aﬁaﬂﬁqm WAL AN G
wassulnajeragiuluseadaiiominlua
n3szimeihlugasilldgnaiaulaseiu
ﬁmmuﬁiamimﬁauﬁmaﬂuLaqa{f'] ANT D

Teaduadiilalialna Geariinldninvie

Re

o '

dapduiuaurnuLUuAadulunsa UL

fndine Wawmdlwadianuvuiilue (s

Y

uwisfigung 100° usz 80 °3) lugasusni

kY]

fnsINTeUURIgIian LazldnIInMIpuums

Moisture content (% dry-basis)

Figure 2. Drying rate of sliced cassumunar

ginger rhizome

a '
a =

amadﬁwﬁqmiwﬁwﬁw PUDINIIDULLAY NN
LLNulwaﬁaﬁmm%wiauﬁwgdat,j WiDgaInIn

Wﬁdﬂ’]‘ia‘uLLﬁdLLNﬂlWﬂﬁQMﬁﬂﬂﬂdNﬂulﬂ

kY

Qs &

A
srpznamily wivwadduuanfianwusud
mﬁ:mﬂlaﬁwgmmﬂﬁwuanlﬁmnﬁu F
fenAdNfUANTR (2540) fi9rperuingie
suwiifigungigs sz liEa Ty
ﬁwaﬁﬂﬁﬁamaﬁﬂquﬁaﬁmuan fausulu
dauiguua:ﬁmmﬁumuuﬁ'l \Woauurii
aaunndis nﬁi:maﬁuﬂu‘muuuﬁw DEN

9 U

Apiilay AN ENBLAziAIUILUga

Thai Agricultural Research Journal Vol. 29 No. 1 January - April 2011 65



2. qmﬂgﬁauuﬁwiaﬂ%mmﬁ'ui’uwamzmu

aunnalunisauusiedi 40° 60° 80 °

9 U

uaz 100 ‘p. WhSananhsunenssmefiuen
sateihiddyimuadfdameuiumi
Tnase e wilnaan hiumesss e
mnﬁqﬂﬁa 297% savavrnldiunminlnasy
wisfigungi 40° 60° 80 ° uaz 100 ‘p. 14
WhiluveNss vy 2.47 2.33 131 uay 0.52%
ANRIAU (Figure 2) LLam’j'lqmﬂgﬁﬁW[u
nsauukefinatunisidlsunuiduney

szne lasgunpigevinliusananiiuney

U U

JEvEaaay 013LtesaInIau i lnai

qmwgﬁgaﬁwaﬁﬂﬁﬁﬂﬁuwamzmﬂnmmﬂu
1a LLa::gfyLﬁﬂ‘lﬂw%auﬁ’nm‘s‘summaaﬁﬂ
o 1 LT - S [ 1
Aaszmanatan1sauuvieAliulg w1z
iuren s wiglumilwaduarsdunsond

ANASFIABUT1NAT TasuTunaNs s Wi

=l a 3

Qmauﬁ’ﬁlﬂumaammﬁmmﬂaﬂm IR

9

v
[:d o ) a

ﬂﬂﬂ’):ﬁf\ﬂﬂ’ﬂﬂ\iLﬂﬂ')LﬂULLﬂﬂﬂGLLﬂﬂmﬂﬂ

9 L)

35°7. Full uazigaumgigandn 37°%. 92

S
seonpifulaléde (fdsunw, Liseyd)
Snilasenileordunsussmoiiva
ﬂﬂ’mmn'j'ld'auﬁmuﬁ'm%qwé #9009
fonaseninnisnausismadalalasiom
wuEutdudsssuaLaruTun ey
suveldusnduatedainu Tasduidu
ﬁﬁﬁuﬂamzmaaaaﬁuﬂunzﬁuagjﬁmuu
LLa::d'JuﬁLﬂuﬁm‘ssumﬁ'wﬂ’nn’jwagjéﬁua'w

sotiuluaueAiviinisay WA B UNANAN

niagafiony dosviliiiunenssmegaiie

66

Ty ﬂmﬂmwduﬁaanLLﬁaﬁqmwgﬁgﬁu
wils Beflnavlddufiimbiunanssve
‘s::mﬂaanmﬁ’uﬁwg’ﬁwuan‘l,ﬁu'm%uwi'lﬁu’u
wamaam‘smaaaﬁaaﬂﬂﬁaaﬁ’nmmamLLa::

AMY (2552) F937189IUIIINNITOUUHAY

arlaifigungfl 40° 50° waz 60 7. Wy

U

a

naonsauudefigungfl 60 ‘v ¥ lvSanwm
ﬁﬂﬁuﬂam:mﬂmﬁaﬁaﬂﬁqﬂ Was Muller
wazAz (1989) Tevuinaldgumgiilu
N1IDLUMITENIN 40" - 60 7. Lﬂuqmﬂgﬁﬁ
mmzauﬁqﬂ ’[um‘sauuﬁaﬁﬁaqu‘lwwﬁﬂﬁ
fisumansz e duseflssnaundn wnld
qmﬂgﬁgandﬂﬁ ey liidunenszmedile
anavmamstnduzssgumgTunseuuis

Inandseuurefigungd 40° uaz
60 “n. TS uindunaNssivie 2.4740.06
uay 2.33£0.05% aevinlSananiiunes
szmaaninnilnasn WASIAIFINTIT
NmsgIuniniudigaamnssuiissylide

Usuruinfunayssiveiaialdliningn 2

=l

(% v/W) &nmdrlwasuurien wunndl 80

9

o

way 1007, 1THUSu i unens e
1.30+0.01 Was 0.50£0.01% TeAINTITL
N33 (Table 2) UNAIINIZAUDOIGUNYE
Tumsauude fuasanisisananidunes
semfianas mum‘nﬁuﬁumaaqmmﬁﬁiﬁ

Tuntsauuvie

PATUDUNRDATZ
99U

3. aunadauuissiagn
9 U

=

WS lWa UL ungAaeiuing

9

MM sineas I7 29 atfuft 1 unsay - wseu 2554



@ Y Y

ﬁiaqwﬁrﬁwua%aﬁmzmanuma VERREIIN)
nwadde Taswmirlnasalignisiuayya
B9y 84.68+1.02% aulnasuUFILULLIY
unefigungd 40°s. Wignisuayyadascgs
wqm 75.00+6.71% Fp9aanldunpuusion

gounnd 60° 80° wax 100°n. Agnbsiueyya
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‘Lﬁ‘mﬂmuﬁndﬂumiauLLﬁan‘izmﬂﬁqmwgu
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carotenoids AWR138mAnsuas Adudifily
wilwa vieasvialaviianilsarsanasiia
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MmeapetinanAdaiy Capecka LLazAMY
(2005) #5891 luN1TEURRINEUILAS
frIzuvid wuISnnnl antioxidant activity,
phenolics WAZH1T carotenoids AaAAI LAY
FTUaLaIEN (2552) Folgsraauimas
n5iausaurnidiusuaasiuean
Tansnanay Tasanzlwflaldnnsouge
witiund 30 wfl yliifanisgaie
819U9znay phenolics AN uacAIN
mm‘m'[un'riﬁﬁma%aﬁmzﬁﬁﬁhaﬂmL‘n'u
M LAZFITATANLL (‘I,u'izqﬂ) FaldTeeu
FazaINsviandau 100°%. Wuan 10
20 uar 30 wfiABIAIBIRNTLAZIAGRIMA
ayulws wudmaenisliiainuiou 100°s.
Wuaiuiuw 30 und Jwavidusunm
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Table 2. Effect of drying temperatures
on antioxidant activity and volatile oil

content of sliced cassumunar ginger

rhizome

Drying Volatile oil Antioxidant

temperature content activity

(‘c) (% V/W) (% DPPH)

Control 2971001 a 84.68+1.02 a
40 2471006 b 75091671 b
60 233005 ¢ 68.20+£3.39 ¢
80 1.30£0.01 d 65.54%11.25 cd
100 0.50x0.01 e 59.4910.39 d

CV (%) 281 484

t = standard deviation

Means in the same column followed by a
common letter are not significantly
different at the 1% level by DMRT.
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ﬁqm’[umﬁﬂwaamwﬁﬁu 62.02+£0.60 WLAE
W lwaauwia 60° 80° 100° WA 40°7. g
59.38£4.58 58.99+0.901 53.94+4.06 uax
49.60£3.46 MmN AU (Table 3) pauwnndoy
wisinalauasedanisldsunlaevaed
Tasan1zAra9ANaT1 Genanadnany
Predner LasAMy (2008) #is1a9nuindian
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nim3suwieiiligumgil 50° uay 25°7. 89
A ssaedigadslulusznitenisey
wisiigungi 70°s. Sifins 2.82% suay
wheflgmunnd 50 ° waz 25w goiApen
AINEINNINTIgARD 21.37 uaz 47.58%
ANAINU

\loauuefigungd 40° 60° 80°
war 100%y Awasaniswasuudaeidud
LAWY 9.94+1.64 8224065 7.37+0.97
WAT 7.5120.90 AINEL DU 40°7. W

Twafufiasaan wazaULHIT 60 ‘7. wilwa
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Table 3. Effect of drying temperatures on

colour value of sliced cassumunar ginger

rhizome

Drying GColour formula

temperature

('c) L* a* b*

Control 62021060 a 7.781070b 55713152 a
40 4960346 c 994*164a 27128376 d
60 59.38+458 ab 822+065 ab 42.76%044 c
80 58994090 ab 7.374097 b 47951253 b
100 53944466 bc 7513090 b 44741216 bc
CV (%) 05.89 12.67 5.40

* = standard deviation

Means in the same column followed by a
common
different at the 1% L*, B* and 5% a* level
by DMRT.

letter are not significantly
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