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Abstract

Fluidized bed coating and drying process involves suspending the particles in a fluid bed and spraying
coating solution onto the fluidized particles followed by drying. The objective of this study was to construct a
small scale batch of top-sprayed fluidized bed coating apparatus, which could produce 4 kg of coated rice per
batch. In this experiment, turmeric extract solution was sprayed onto Jasmine rice kernels at a rate of 30, 35
and 40 ml/min for 8 and 10 minutes with the atomization air pressure of 1 and 1.5 bars. After that, the drying
process was applied for 10 seconds at a temperature of 55, 60 and 65°C with the inlet air velocity of 3.2 m/s, and
recycled air of 80%. The coated rice quality was evaluated in terms of the moisture content, color, percentage
of fissure kernels and coating efficiency. The results showed that the suitable condition for producing turmeric
coated rice was the coating solution spray rate of 40 ml/min for 8 minutes with the atomization pressure of
1.5 bar, and drying temperature of 55°C for 10 seconds. The turmeric extract coated rice was reddish-yellow.
The increase of the drying temperature and the length of spraying and drying time decreased the moisture
content of turmeric extract coated rice. However, the increase of the drying temperature and the spray rate of
coating solution did not affect the percentage of fissure kernels. The coating efficiency of the apparatus was in
the range of 72—-82%.

Keywords: Coated Rice, Turmeric, Fluidized Bed, Drying
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imefwdluian wazanavhlwudadnduiiiiants
WFuno'laIEnINenITIALINET §IUNNTAALTIAN
yasomeanawgwaiaain 1.5 1w 1.0 bar ¥l
anuinludadouanaslszanms 0.1% wb. 813

Wasunanuwmavesazeasdasiiauialad winly
MIeRouRLEAT N Ta N TREEEI NN %
a13971 3 uEAITouazNITLANIY Janazuas
dufuaauazanutulia e Aruwmsauuiouas
inRavuiiwiuaiandonlusna 9 wuhamnnlanuis
uazsaMMIAanusIaeLTBrEwanadan NN
wistnlagdnmsfirnuwmaadouiinnudulugis
11.3-12.2 % w.b. aenaluedeny (p <0.05) M230ILUAN
LLa:Lﬁaﬂﬁauvl‘uslﬁmm%?uqﬂﬁw grasinIARaugIN
11.9% wb. tiiesannidannuduesdredeudini
Masna v lludatneRauiiamsuaniiunnnh
96% [5] 3NN 3 wuifigangd 65°C Seuas
mauani Yosszvasinaiuwiauszanudulwaia
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A13191 3 WRAITBHRTMITUANII TRURVDITIIAVLNAALRZANNT U ULUA

Wanly 9 v Sauazvas annduluada
= J02ATNIIUANII . e @
amnndl (°C) | USamasiafay (ml/min) NNANLNAA (% w.b.)
30 6+ 2% 93.0 + 0.2 11.9+0.1"
55 35 8+ I 932+0.2° 12.0+£0.0¢
40 5+ 93.4 +(.2% 12.2+0.1¢
30 9+4° 93.0£0.3% 11.8+0.1°
60 35 8+ 3% 932+0.3° 11.9+ 0.0
40 4+£1° 942 +0.1¢ 12.0+0.1¢
30 98 + 2°¢ 92.7+0.2% 11.5+0.0*
65 35 96 + 3¢ 93.1+0.2% 11.6 £0.1*
40 N/A N/A N/A
97179717 (871984) 4+2° 93.7+0.3° 12.5 +0.20°

dad1eBsRet s gt lidunszuinmsla g manwsasnguuaannuuandainlinefagluidsznanuesaig p<o.05

A15191 4 ANFVRINRATINHIUNNTLARDUAILVTUT I

Gouly
" - " a* b* Hue angle ("H)
qmmgu °C) JInrmanstafaay (ml/min)

30 72.30 £ 0.10¢ 12.20 £ 0.20° 73.83 £0.50° 80.62 +£0.12¢

55 35 71.77 £0.21° 12.93 +£0.21%¢ 73.20 +£0.75* 79.98 + 0.06°¢
40 71.30 +0.36" 1433 +0.21° 73.77 £0.55* 79.00 + 0.20*

30 73.27 +0.15" 11.77 £ 0.06* 74.10 £ 0.46° 80.98 + 0.02f

60 35 71.73 £0.21° 13.17 £ 0.25¢ 73.63 £ 0.50° 79.86 £ 0.26¢
40 71.47 £0.12*° 14.33 £ 0.45" 73.90 £ 0.50° 79.02 £ 0.41°

30 73.77 £0.15¢ 11.37 +£0.15* 73.70 £ 0.56* 81.23 +0.18f

65 35 72.83 £0.31°¢ 12.57 £0.32° 73.37+0.51° 80.28 + 0.18%
40 72.00 £ 0.10°¢ 13.83 £0.15¢ 73.97 £0.35° 79.41 +0.07°

AENBIBINOBUFAIANNLANGIDE TR AY I uLARznANBIANT19 p<0.05

ﬁm’mLmn@mﬁ‘umiamﬁaﬁqm%gﬁ 55-60°C 84l
WoEATY (p<0.05) mnmn‘i”nﬁLﬁ@%ufzﬁmm@;mmn
INILAeu an SJ%% (Moisture Gradient) 3¥W319U3 4
Anuanutumelwiadinnuuanasiuauri e
W3ILAW (Stress) [6]-[8]

a7 4 usasAnFrasTIeAouEuTw Wu
myusanmMsaanumaesounlvin e s ouuingis
ffduanniu e Hue Angle (°H) agluzng 79-81 B4
RUNBDITATIDNULAS mﬂﬁmqmvﬁnﬁmm?ﬁ”au
Mlwen a* Juwrluaaasadeiivadmandung
mmnmnﬁuqmwnﬂﬁauLLﬁaﬁﬂﬁﬂ%mmm‘smﬁau
Hamzuuiuiadnianas s IuuNaaT N I
NATIINNaINALIN mﬁamﬁmmuﬁ@%ﬂjm’nﬁﬂﬁ

Aawsaeriaulugdunumanizan B5 IR Foin
Taspfivhlwdenuaing (L¥) L‘WIQJE(\‘J%‘I/L ua L sIna
dadranuduauas (a*) wazanuduimnios (b*)
AR A FINATINAIBNHINWFD A LWLARZ AN
Po3013197 lalenarin (p<0.05) Ffisunmsnwndou
LLazauLLﬁ’aLn_mwg'ﬁ"l@ﬁfm@mﬂ‘L@TLf"iauvlmlumsNﬁ 4
AFazdauteddminanadiesanidndoann
mmgmﬁ"l,aigamﬂﬁfﬂ a7 5 LEAINAYBIR AN
mmmm:é”mwm‘sﬁ@Wumimﬁauﬁﬁ@iaqmmw
@Twutf:aé'uﬁamaﬁnmﬁaumqnlu@‘ﬁm’nmlﬁa
(Hardness) LazAMULWike (Stickiness) WUINA3LTY
uLazANUMREIaIT AR URIFNUATIAN 50989
WIEN @mfigsliunszuiumsla ) liflenuuandnaiv
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A INRBEATY (p<0.05) ﬁafuqm%gﬁmmﬂ%ﬂu
wazdamIdanuainfeulii8ninadagmnin
fwitouiauesdnadan i uin daniawly
65°C liflduansnaninansaifiosainudadnie

ﬂ']iLL@lﬂ%"YJik‘lﬁ'j’]\‘]ﬂ’lTlﬁdqﬂ

@311 5 AN IWEN ULk FUAEYBITILATBLRIFN

Hawly
DMWNS ﬂi”l“"’ Hardness (N) | Stickiness (N)
OGN gsiefau
O .
(ml/min)
30 71.23 £3.24* 4.61 £0.54*
55 35 71.65 £ 4.85° 4.82 +£0.47°
40 7291 +£5.28" 5.37+£0.52"
30 71626520 | 4.72 %0447
60 35 71.87 £5.78° 5.35+£0.42%
40 72.44 +£5.11* 5.68 £0.51°
30 N/A N/A
65 35 N/A N/A
70 N/A N/A
T2 (81989) 7142 £4.42" | 4.82+0.54"

fan¥IaINgELEaIANILANAainsiinadm Ayl widaznan
289013704 p<0.05

Watuszaznaidanuansindauan 8 1
10 min IMNMINAKINUTNURATIAANBIUENTLAR
wgavlﬂsfa@ao Wukawrnwaatdasiafey
ﬁ(ﬂm’]za%I'“?iﬁ’)l,ﬁu%uﬁﬂﬁﬁﬂLLidﬁ(ﬂLﬂ’]ﬁ:WﬁN
wied1n wazldsuasndauaansdinariliiasasd
UreinTnwmsieeuianaaadianias lasUndnng
USuiuenussauasamanilawdnmaaednarinls
AU uguinaasmeaszaadaslumaEnag
walunInasaslsuiiuusIsusasannadiilan
Waaaa1n 1.0 1Ju 1.5 bar Godudfilngidoenn
Flussauitsuiinanadsliginansznudanuwa
°ua\‘mﬂ@a:aamasﬁganaam’mﬁaﬁﬂﬁﬂﬁﬁ'ﬂ&i
sansnasneraluanilldotneaian saumstliuae
iw:nmﬁm_lLLﬁWé'aa'm%q@Wumsmﬁau"l&iﬁwa
nsenUdelsEansmandou lasmyauusluiuil

85 81.8 B30 ml/min
- 80.6 @35 ml/min
S 040 ml/min
= 76.8
2 74.8 75.1
(5
g 731 722
b=
o
o0
g
s
(=]
)
T T
55 60 65

Temperature (°C)
s 4 ﬂi:%ﬂ%mwmsmﬁauﬁﬁau"lmqmﬁnuﬁl,l,a:é'@ﬂ
MIAANUAING NITHLIAAANURITLARDL

8 min Y UZAULAINAINNRYANY 10 sec Uae
w3Iauan@tlaud1wiaa 1.5 bar

ﬁ]zﬂi:ﬁﬁ%ﬁdﬁnﬂﬁ%UqﬂW%miLﬂa?JULLﬁ’J Tuanuisedt
SedenSoufiudssinsnmwmsedeufidenls
fudsasnanasd ldun ssazmfidanuasiniau
971N 8 min ITHLALUAIRAINNALANL 10 s UATLIIA
amailawidwIaa 1.5 bar

gﬂﬁ 4 ugeelszantawnisiedeufiienls
Qm‘vmﬁLLa:é‘mﬂmiﬁﬂWu@mﬁu NANINARAIWLIN
m'%'aaﬁmﬂi:%ﬂ%mwnﬂnﬂﬁauagjlm’aaszmw
72.2-81.8%

ﬁnngﬂﬁ 4 UMY AT AN RENTLA AL
ldUsamEanwmaadauasaiesiiinin fiasan
maRusanaanuastadaurinlwonman lnaniin
Wosauuhalanuduiianin sanavildsant5un o
woaazaaddogvasaITiadauiiianisszinanan
whdainzaguuiizaauaadin G0y
ﬁﬁ@Lm:agjiuumﬁ@%ﬁaﬁﬂ’%mmﬁu%u waiLile
Lﬁmqquﬁmn 55 Auii9 65°C WUINNNTLARDL
T@m’["ﬁqm%gﬁamtﬁuqaﬁﬂﬁméawa@]ﬁnmﬁauﬁ
UseAnSnmnmsadouanas thasannsiedavlas
IFgnnTavudsgelinadelSunnuamonazaasas
°uaam‘smﬁauﬁQﬂWuaaﬂmnﬁaﬁ@Lﬁ@mﬁ:mﬂﬂ
UaFIuIavin it lalaunsadndamizuuiaiuaadng
msmﬁauﬁLmzaguuﬁam&@%aﬁﬂ%mma@m
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4. d91
wmadanisiafavuazauuislasleiznsvinld
FrianIsuuInaasluenadIEnaNN1IIVL I
WQS"I,QL%%‘% F19nszn8dr U snzasand
azgﬂWumsmﬁaus‘fﬁLﬂmumzaamam"ﬁwﬁmm:
U0t RS 1edasia sl umanTanaatneaay
PRutuaiafiiAandausiniaue naas N ILARDL
piuiunananladfimassanuasuazdFfatiane
UazBnSmwnsiaRaugegaleniyinny 81.8% AFowly
gaenil 55°C IzUzIANAANKENNARDL 8 min 2
DUUAINAINNNEYANH 10 s uazusinuameilaniin
WA 1.5 bar) manwaRauwiaunulfgunnlauuisg
MlrUTunaasiafevdainzuniiuaadianas
gonalAUr A M dsuidianasaan Mt
afanuansaRaurn lFdsEEnTmwmsiefa e
CEER I NN NIMATEULAZONIINIAAN Y
msmﬁauhiﬁﬁﬂ’ﬁwa@iaqmmwﬁwmﬁaé’uﬁmaa
FLeRa UV W% ﬂ’]iLﬂﬁa‘Uﬁ’Jilmﬂﬁﬂf:ﬂ’l‘iﬂ’JUﬂN
Tailkenusuasndniasiennii 11.9 %w.b. 1iiasen
mﬂfqmﬁgﬁauLLﬁdﬁggdLﬁuvl,ﬂale,ﬁ@msl,l,@n%’n
9NN AN I INIUS N LA N
mulundadianuuandrny

5. naanyIndszna
mu%%‘afﬂ@”%‘unuaqﬂmgumﬁ%‘ﬂmnﬂm:
FAINTINANFNS FUNILEY WAINGRUNBATANTAST
wazdUINEINNUILE1AN Usrnanuniia wndnen
WSygien ngiw’i%‘ﬂauLLﬁdﬂy‘ugaﬁm%’ummmazi‘a@
T ﬂmzwé’qmuéun@ﬁaml@:‘ﬁ'ﬁm WRNINLIRE
inalulawszaanindsuy3
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