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Arrowroot Flour Drying Using Solar Drying Dome
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ABSTRACT
This article was a research and innovation project to transfer technology to the founding
community. This research was to drying arrowroot flour with solar drying dome compared with
traditional sun exposure drying method. The objective of this research was to study of drying kinetic,

color quality, water activity and to develop empirical mathematical modeling for predicting drying
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kinetic. The research was conducted by initial moisture of arrowroot flour at about 80% d.b. (dry basis)
and was dried until final moisture at about 15% d.b. The results found that drying rate of arrowroot
flour by solar drying dome is higher than by traditional sun exposure method. Arrowroot flour dried by
solar drying dome is achieved faster than traditional sun exposure about 2-4 hours. Color quality is
good and acceptable. The water activity of dried arrowroot by solar drying dome was approximately
0.478-0.493 while the sun exposure was about 0.495-0.548 with water activity within 0.6, which is the
standard of dry food storage, in both methods. In addition, the Verma et al.’s empirical equation of
mathematical modeling is the best equation for predicting of drying kinetic of arrowroot flour which

the highest coefficient of determination, the lowest root mean square error and sum of squared error.

Keyword: Arrowroot flour, solar drying dome, mathematical modeling.
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3.2 paun A uaveae o

Ad 0TI 18180 BUNFINITOULRIA Y
15915 0UBULTING W ULAIBITRE WUI1 dA1ANM
ad1vegluyae 77.21-78.61 A1duwndegluyag 0.63-

1.47 uazAdviiosegluti 2.26-3.58 Fam15797 2

A15197 2 AVDaTINYNYUDUNRIDULIA
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routhannlundndeglulnudun Ssnimmaaesis
goanddluniseuuiaiiaedislyfiauuanaiaiy
ag19fided1Aey (p>0.05) Feaguliinnisldlsasou
DULAINA IULAI01 Y LU dsmanIEnun1au
AundlaglamgaNuaweNand e uazegly
wnasineensulddlefisuiunsmnuanuuuisain

AN 5

() 159 5aunasofing

(n) ANLAR

SUN 5 wUaMe188aUNEaINITaULAIAIBAITAN

Y

LAALALISUTDUNINULAIRITINE

3.3 Uswahdase (Water activity, a,,)

LU 8180 DU BULITIA 2815945 DUB UMY

nasuaseinddanUsunauidaseegluyig 0.478-

Method ‘ L | a ‘ b ‘ Ae 0.493 d1MTUNIIAINUAALUUTTTUYIA B TUY I
9/1/63 - 10/1/63 0.495-0.548 flauanalunnsed 3
Sun drying | 77.32+2.08 | 1.64+0.06° | 4.12+0.12° N/A
Solar dryin ‘:" S AT it i
Y8 e 614137 | 1.0720.13° | 3.58+0.27° | 1.76+0.01 A1397 3 USunasndaszuesudaynenvion
dome
Date Method Ay
14/1/63 - 16/1/63
) . c Sun drying 0.548+0.002°
Sun drying | 78.03+2.31 | 0.73+0.18° | 2.51+0.24 N/A
: 9/1/63-10/1/63 | Solar dryin
Solar dryin ying
81 27212058 | 0.63£0.10° | 2.2640.25 | 1.8941.09 0.478+0.001°
dome dome
a-c means in the same column with different Sun drying 0.495+0.005°
superscripts are significantly different (p<0.05) and ns 14/1/63-16/1/63 | Solar drying
b
mean that the data not statisically significant (p>0.05). dome 0.493+0.002

Tunsnaaesndedl 1 avwiuldindduns a uas
AdLnaed b agdianuuanstsivavesutlainenyiou
#lF1nn1smnuan uinismaaesnsei 2 lifiaay
WANENNAUBE NHUBEIATY dIUAIAIIULANFAI1ITDIE
Tae574 (AF) doudatios Aa 1.76 uwaz 1.89 Jslay

daulvguandainenstouazidanauaing (L)

a-c means in the same column with different

superscripts are significantly different (p<0.05).

Tunisneassnsen 1 Usuruuidasyasianing
wANA9NUIUTIEDR wWANISNAaRIASIN 2 wuInludl
ANULANA1SAUDE T TdEATY (p<0.05) LAlABTIM

warlifidagalaniAusunaindaseiua A nue
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&

A 0.6 sy uilareneloufii unseuniaiaes
38 awnsaiusnwlanuuinsgiu uinisiiuinm
AsiinnsteatuAuduanaeuendle 1ieean
mmi"dism‘wLL{‘IWzmmaaaﬂsﬁumm%‘yumﬂ
UITIINALAADULN9TINSED

3.4 UUUTIRO NANAAIEN TOUNTA

HaN13ILATIERAIAITivesaunISlouRs Aaly
M54 1 wazAneadfvesannisi 57 Tunis

YMUI8N15UE gULUAI0 N1 IUAINNT YD ILU

MFENTIAINTTUANENS UNINGIRUATUASUNTI LT

U 16 atiuf 2 oy nawaAN — AWnAL W.e. 2564

Winenedeufiouwienaelsadoundsunasonfing
LAZASANLAAAINSITUTIR LAHARIAS197 4 uaz
AN3197 5 MILEIRU Fanun wUUSIa0swas Newton
Yuen1sia sunUasensnauninud uve s
Lﬁ']ﬂ’]ﬂﬂ@ﬂé’ﬁﬂﬂﬂﬂmamimmaawmﬁqw?aﬁ

ANAAIALAG ouNINTIdn Tneda1dudsednsnig

v a o a

fndula (RY) anfign AsinvidedveniiunainLadou
AN89809L848 & (RMSE) WaLHATIUNIGI@9AINY

ARIALATEY (SSE) gadian

A15799 4 ANASTIVDILUUIIAB L DUNIAR LUNNTB UM N8N8 DUAIE SIS DUNFINULAID NS

Date Model Constant R® RMSE SSE
Newton k=0.11924 0.95609 0.06155| 0.06062
910 Page k =0.06553 n=1.29193 0.97739 0.04417| 0.03121
Jan 2020 Henderson and Pabis | a =1.10073 k =0.13331 0.97305 0.04822| 0.03720
Logarithmic a=113676 k=0.12250 c =-0.04462 0.97358 0.04775| 0.03648
Verma et al. a=-0.25018 k=1.22637 ¢ =0.15252 0.98859 0.03137| 0.01575
Newton k =0.08667 0.97774 0.03858| 0.02828
La16 Page k =0.06804 n =1.10681 0.98159 0.03509 | 0.02339
Jan 2020 Henderson and Pabis | a =1.05262 k =0.09284 0.98396 0.03274 | 0.02037
Logarithmic a=103016 k=0.09773 c =0.02698 0.98400 0.03271| 0.02032
Verma et al. a =-0.08376 k =24.76830¢ =0.09646 0.98743 0.02899| 0.01597
(51’15’1\‘1‘17{ 5 ﬁ’]ﬂﬂ‘ﬁ“ﬂaﬂLL‘U‘U‘S’]@@QLauﬁ%ﬁaIUﬂ’li’eJULLﬁ\‘]LL‘f]QLﬁ’]EJ’]SiJ?JﬂJﬁ’JEJﬂ’]SWWﬂLLGWW
Date Model Constant R? RMSE SSE
Newton k =0.10127 0.97213 0.04639 | 0.03873
910 Page k=0.06547 n=1.19829 0.98376 0.03542| 0.02258
Jan 2020 Henderson and Pabis | a =1.07864  k =0.11096 0.98364 0.03555| 0.02274
Logarithmic a=1.09267 k=0.10733 c =-0.01726 0.98371 0.03547 | 0.02265
Verma et al. a=-0.15662 k=1.50214 ¢ =0.12017 0.99180 0.02516| 0.01139
Newton k =0.07031 0.98831 0.02749| 0.01738
10-16 Page k =0.04968 n =1.14892 0.99275 0.02166 | 0.01079
Jan 2020 Henderson and Pabis | a =1.04923  k =0.07565 0.99402 0.01966 | 0.00889
Logarithmic a=1.11378 k=0.06757 c =-0.07159 0.99364 0.02028 | 0.00946
Verma et al. a=-0.07898 k =2.09203 ¢ =0.07880 0.99640 0.01527| 0.00536
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1
Solar drying dome (model)
0.8 Sun drying (model)
o A Solar drying dome (exp)
o=
T 06 4 Sun drying (exp.)
w
>
504 -
o]
=
0.2 4
O 1 1 1 1

10 15
Drying time (h)

(n) WSsUgUsnS1d@IUAUTU
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1 "
_ e Sun drying n
‘% 08 1 4 solar drying dome " ie
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1
Solar drying dome (model)
0.8 Sun drying {model)
o A Solar drying dome (exp)
I@ 0.6 - sun drying (exp.)
g
S
204
0
=
0.2 4
0 1 1 1 1
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Drying time (h)

(n) WSeUgusns1d@IUANUTU
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1 *
e Sun drying -~

= -0
5 08 A _ i
‘é Ao Solar drying domeall.‘.’_,
B’ 0.6 A ‘d‘.
5 Y
v 04 - ..;?
= A
0 0.2 - /!
=

0 1 1 1 1

0 0.2 0.4 0.6 0.8 1

Moisture ratio {exp.)

() ANUFUNUSVDIDATIFIUAINUYY

JUN 7 Wisuieudasduanuuiaranuduiusvesdnadiuanudunlariestden senitsuuudnges
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dULUUT1899909 Page, Henderson and Pabis
wag Logarithmic A111509U18A5LUE sukUal
§nsndruanutuveudarensdeuldfineauais
Tneliandudszananissnauls Arsndideswesni
AAIALAR DU AIADRE BLATNATINAIS 1A IR
AATALAG BUANI L UUT 1889709 Newton vzl

LUUINADIYDY Verma et al. @1U150Y1U8N1S

WasuLUasdnsdruanud uresutaineneioud
pulnlelsauSounasnuLaseinglalnalAseiuna
nsnnaesiiga lnefianduuseans nsdndulaog
Tug79 0.98743-0.98859 A151NT @03U0IANY
AanAdouidsassadueglurig 0.02899-0.03137
LLaswaiwﬂ"wé’aaammmamLﬂﬁ"auaq‘lmm

0.01575-0.01597 LWaZLUUIIABIUDY Verma et al.
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ansyuIensasuulassnadunudures
uilaingeaiaufioULsENSINLARANETIUIA
Ilndidgsiunanisnaaeafi aaduiu Tnoden
duusravimadinaulaoglurag 0.99180-0.99640 A
nfiaesvesnuaandouiidsaeuadseylutag
0.01527-0.02516 WAEHATIUAIGIADIAINY
AamLaduelurag 0.00536-0.01139 Tsaenndos
FUIUA 6 (1) waggui 7 (n) Auanddiiudinis
Wasuwasdasdunmuduiidunldananns
¥83 Verma et al. WinansviwnelndlAssiunanis
naaes uonniiioatrensmanuduiusszuing
Samduemufunnianisvaaosuazan1siue
MNUUUTIADIYDY Verma et al. Fauandluzuil 6 ()
wazgUit 7 () wudn druluganuduiusves
Samdunnuiunenguiuoglunuadunsini
andu 45 pean FaiuLUUSIa0I189 Verma et al.
anunsnyhuen i sunUasdnadiuautues

wlavheneslonainniseuuismnsaesisnislannan

4. ayd
nseuwrsktaineteulagldlsusousunns
nasuuasoinglunsuseuisuiuisnsaInLee
wuusaiutunuin lulSunannudueaseniing
Auhdy a natsegdu msldlsedeunaseniingly
§ns1n1seULiaTigendn il esanngamgdaiely
TsaFouazgeniimsnnuanlaeiaded 6°C lnonis
nageuatausnldiaan 14 9alus uaz 16 $2lus
AuaIsU anszezaatluniseuniald 2 9alug
dusuniseuniansad 2 19nan 18 dalusuas 22
F2lusmuaA U @1u150anszezaatbe 4 9%
AV AR Ausiegluinusiauazsensule
Uimahdassfeglunasiiuluamnnsgiures

v

91swiefe LAy 0.6 Tuwanslisiuiansly

lsaSauauwidinanisiaiwazamnInlunueing

o
Y]

annadeanusadesiuduazend uuaneg wagds
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Fudinnudemeliiuutaiensdonlunsdilunn
1§ yonantudmuin dunsionfisdaves Verma et
al. @1u1saviunenanise Ukl i 1engtauAe
15930 UBULTINA I ULETIRgLarNTAINLAA LAR
fign Tnodlendardudseans msdndulooyluyag
0.98743-0.99640 A13INTId09UDIAIIUATIALAT DU
idsaosiade (RMSE) 0gluvae 0.01527-0.03137
waznaTINidIdeInNARIALAABY (SSE) agflurag

0.00536-0.01597

5. AnfnssuusenA
YBVBUAMAIUNIUANLNITUNITNITAUAN Y
(@no.) TulAsan1sidonazutnnssuLi og1evan
walulagdyuyugiusn Jamnagusuiiulnyays
AMgIngAans wazinalulad wasdrundun
AFINTIUAERT LA UIANTIN WIneauwmalulad
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