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Development of Sticky Rice in Bamboo for Value-added Local

Agricultural Products in Sakaeo Province Area
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ABSTRACT

Khao-larm (sticky rice in bamboo) is one of well-
known sticky rice products normally which comprise
coconut milk, sugar, and adding other ingredients. Those
ingredients are mixed, placed into the green bamboo
tube, and then cooked by using roasting method. This
study aimed to investigate germinated brown sticky rice
as a nutrition enrichment in Khao-larm product. The five
ratios of white sticky rice to germinated brown sticky rice
at 100:0, 75:25, 50:50, 25:75 and 0:100 (w/w) were
studied. The ratio of 50:50 (w/w) was obtained high
acceptability scores in terms of overall taste, texture and
overall acceptability. Three types of sweeteners (white
sugar (control), fresh sugar cane juice and fresh sugar cane
juice with brown sugar) was utilized for improving the
taste attribute of products. Sensory evaluation was
applied to evaluate the acceptability of product by using
9-point hedonic scale with 50 untrained panelists. The
results revealed that Khao-larm formula using fresh sugar
cane juice received a similar score of taste, texture and
overall acceptability compared to control (white sugar).
However, the appearance and odor score of both
samples were not significantly different (p>0.05). The
developing of product appearance and nutritional
enrichment of Khao-larm was carried out. Consumers
rated the average acceptability scores of Khao-larm being
added cassava, sweet potato, and dried longan at 7.78,
7.83 and 7.42, respectively with the level of “like
moderately to like very much”.

Keywords: Khao-larm, Geminated brown sticky rice,

Sticky rice, Cassava, Sweet potato

'Faculty of Agricultural Technology, Burapha University Sakaeo Campus, Sakaeo

ZFaculty of Agro-Industry, Chiang Mai University, Chiang Mai



1M5815ALLIAEN1591NS WMAINeIaudsN UN 12 aUUN 1 unsIAN — SUINAN 2560 49

N

£ = a o e‘n" 1% o

d1amau mnedls NARNUNTALAAINN15UN
Gmmum ¥ 1hana LLauLﬂﬁ’e] DaRNdINUsENDU
aw] W Faven dlen dr iedns in vie waldl an
ussgtunszvanilliua deauan wazerarniiadnn
waunnszuantiliunussglunisusussgdu 1]
Feluadonounulneazldnsyuanliililunisnatn
Y A v o & ~ a v Yy
diledianwazidunsinsyuenignideuiulinig
= () v & LY} ‘:941 a
Woldvililusunseaisany Yagduilaulnedey
SuUsenrutivatudurunninu laedldiunan
wanfe 11amied nedl wariina UNEnTe1REnIs
Tdn79n MSpdIUNALUNAINTAETU LU V1AL

A& & v A o v aad & o
aoaldalyd Fadutvarunuenldvunludndun
Toulaztuvey wu ldaaldy wii ien ueninesy
‘a4 laluilodnrany yAlasawIf naundauway
LATUAMAIMILAYUINIT WNAIHEAT1INAIUNT
= = < a o & o W a
YorAgakazlunanfunvearInUsannesdulu
Uszinalng loun 91manunueuy 81N kaua
Jamdavays drvaiunszUzuefd d1ineiiles
e inuATUTY U1IMa1ULWIATINUBIUN B1ND
o9 FTAUATAITIA T1IRINYUBUTIUEIUAS
2NDLIDY INIAUIUY LATIIVAUUIUN I 86ND
Tawues Jminaszuia widaguuladnisiaun
sULuvvesUTTSnd vianumauun Ll 1
Frvanulugnugningeu [2] wardravanuussyiy
fevassansaunnatafinUnain Jaaru1saLiu
[ [~ v = & [ @ A
Snwnlugidulawiuie 1 Weu nanfudsemuniiies
[3] 1udu

LU THRLNNE A s D1 e LT T u
pnsiveaunm lnensidingauanivuasygialy
Vioadu wavn1Iiauans Wedula savnd uas
anwarUsInguasinvanulvilidnuasaneilanay
Wurendnwal azvinlnlanandugiviinaiud

Wnguluglulasia

a1y wargauluieanaImalaruIng iy

*narinch@buu.ac.th
! AzwAlulagnisinuns IIneIREYIT INnnaseii assu
? AMEERAMNIINNYAT UINeNdeideding et

AN STUNNINTIAIA 11INADK8N (germinated
brown rice) iuuTanssuniafisdsldSuanuaula
gauluseasemnsniaaammalavnns lngewy
d19n11U1 (gamma aminobutyric acid, GABA) Fadu
N3P0z lUAINNTTUIUNITAAITUDNT AT UUDINTA
ngeniin fanddnlumsvimihiduansieUszanm
Ussanansduds lussuuUssamdaunans il
Snwaunaluaues HievinliaueHaunaeLaz LDy
wivaue Snviedaiaensedudenivie Seiniig
nansosluufivaelunsasydvle FlmAnnisadis
Hodenduilonssdu waziinanslaldinsia
(lipotropic) Uesiumsazaulusiu [4]
amduanslianumnuludiman iewindeadu
fimevgiandn fUsinamandnunluiiuiidoie

MsluND sy

438UN7 51A19N 5aﬁmammmm Wulendnwal
LRNIEATUTTTUYR uaﬂﬁ]mumﬂmmmmw
Tnvunnsiainndiu uaz L3516)619°) mmwmma
NS18917 mmuﬂiumumiLLUigﬂwmmumau
safensviend vilindulazussniiuselom
gvieieunin Aol nguirasdiiiofng
gasmnzanlunissdatnivaiuaindindessen
ESUANAMILATUING AU TRNEIUNANVDINY
wiswgRaviesiuluiuiifminaszuds Hedldduu
NARAUNT1IAINVB1IaNTIU B LneTmun
uAs Soninaszuia Sadududn OTOP (One Tambon
One Product) Usg31391 7 wagduuwifalunisly
n¥nennsvesiosdu laun 911 deu fudlzuds Tu
wie uazdnle Wiaiiunaamndasunmsliansdiosi
SuazneliiAnUsylovtiognaduangean dudunns
a5 Sndnualliundnsueiviosdiu wazd @
lvrneradulassnsanenenmeluladreio g
Tuouraniioadradundnsasilngduasfianay
wannvianglasely



1M5815ALLIAEN1591NS WMAINeIaudsN UN 12 aUUN 1 unsIAN — SUINAN 2560 50

3

a

a9 gUnsaluaziEnInaaag
o v =1

. drsradayanugruieldlunswauindnioel
IULUY

=)

d1973A1lAT Ve INAR S g 72835013
dun1walfusenaun1s91IvaINTes 8Aa T
uas Faminaszuia $1udu 10 519 1Hen15219
AURUUYDINARAIuarHEn S lugauaf a1
anuusNdndun Tngau imallakazIsn1sude
savinszuunsind vy iy wegasuany
fuslanvhluluundminassui S1uau 100 Au
Tnelduvuasuau iefnuwisimuafnazainy
fiosnnsvosiuslnm maenIUIULUUTRSHANANSIT
Austaadeinis asudeyaluderimunseaziden
HARSUe ans IR LarnTINITNIHER

2. Msmsaudnuutieanaessan
Fmsedudmdeindesonauisnisi
FawUasan Sootthiboon (2006) [5] fiazviliiiin
Usunaansniuilagean Tnglddnmieandesiug
A% 6 (Oryza sativa L) Sadustugiinnsugnuin
Tuituiidaninassua tidudenundiedden
28N LLszhffﬂasm@ﬁqmmﬁ 35 DaAYALYYE UY 3
Flus wdnsesusntndefiuniune antiunnedn
Tdngnmana@nfiifnuniuieses wagussglundes
waraRndar Yudi 3541 seAwaldua uiu 21
Falus sywinenisUudenidnegwndsinazen
v 6 9w ileosiunsiinnszuunvsin

3. nMsAnwIdadut1nieNv16 U1K lY2
n&essanfimunzauluniswandrvianu
Anwdndndimileandessenisgn Ginu
nstssnglethgamgd 90-95 ssriealiya u 45
uni) uazdrmiiennn Ehumsugiidu 6 Falug) 7
winnzaulunsldndndnay TnenisuusiUasy

*narinch@buu.ac.th

dandwvsstrmisnsednmieindesenis
d4n 5 gnIn1Innaed #9il 100:0 75:25 50:50 25:75
wa 0:100 (etiwiin (w/w) HWmideaiinauiy
MugnIdIuT I 100 nfu ldasludlgergiillew
WA UHUALINGN 8 LWUAIAT 89 4 LWURLIAT LAY
thngdi 30 n¥u waNTeanTIBYT 17 n¥u Uil
anufousisle Tnensildluntiedls gamad 90-
05 periardua iunan 45 i audan ainduy
v snaaeumsUszamdniasegmaaeudisiiu
nsilnrugIuIL 20 A LileUsuillunudnunziy
SnwarUsing nausadni savd ieduda uag
AruvoulaTINANSuTTINARE 5 gnanis
NAans laeds 9-point hedonic scale AMUUATLAU
AZLLUY AD 113J611@U1J’1ﬂ17iq® 51289 ay 9 ¥auNn
e

4. MSNAUSEVRVITINIIMTEINAD 98N

Undnaiututennkast1uilenass
senfildanmsdaiden 4o 3 uSulgesand lag
nsldinmases (vladudunazydnang nauwny
dmansievn lnendndnimany 3 gnIN1INARDS
fail gstt 1 Wdmanmean (gaseuaw) gasd
2 Tihdosduanitudu (45 osrnuind) uazgnsil 3
ihdesduantudunaniuihdesns yngnsuiu
AnuvugaTelivinAudl 35 earuing (Table
1) wagyhnsHanT ALt uneusll

1. waunsdi thana uazinde saufuLdaay
T fuauthaaazany

2. nandmdorfiniunisurtiuazdn
wilendessenilagn (ushndwildande 3)

3. Tdtaslunseuanlalla Uszanas 50 nSu/
nsguen (nsguanldlueniuseunal 11 [WuRlIAS
Furaugnans 4 wufng) Tnewdofiudiduuy
nsvuen (head space) TUsvany 2 i dwmiulagn

'Faculty of Agricultural Technology, Burapha University Sakaeo Campus, Sakaeo

ZFaculty of Agro-Industry, Chiang Mai University, Chiang Mai



1M5815ALLIAEN1591NS WMAINeIaudsN UN 12 aUUN 1 unsIAN — SUINAN 2560 51

4. wahnefinnauudn Tdasulunszuend
fazios aunsestainnefiviaudn (Ussuna 50
1adans/nIzusn)

5. Uansguandivaumeqnlunesioniu
UENF1INTINAY

6. W1 1a N UL IR SEUUUR AU
120x170 tufims TuRavsundudomas 14an
3 lug

7. #lAlvgu Usemnas 15 undl uwdavinig
Yanuwdennszuenliluliung

Yrdrmarudilalunagauniureuves
;ﬁu’%lmﬂbﬂﬂﬁhichumﬂﬂm U 50 AU 1A
N15IRAZLULAINYDU A2875 9-point hedonic
scale wazAnLdengnsiitnunzay e lusiamun
Sumousoly nioustdnsyiesdustnaunmaadl
TauA Ay Tsiu losiu 180 waviBely auds
289 AOAC (2000) [6] Lag3LATIERRIUSUIUNTA
wnu1ezdlud9sn (gamma amino butyric acid,
GABA) A1135n15989 Ade wazaeuy (1998) [7] Tu
ansvigndniden

Table 1 Mixed sticky rice in bamboo using three sweeteners

Ingredients Treatment 1 (g§)  Treatment 2(g)  Treatment 3 (g)
Milled sticky rice 600 600 600
GBSR 600 600 600
Sucrose 300 0 0
Concentrated fresh sugar cane
o o 0 460 200
juice (457Bx)
Brown sugar cane powder 0 0 100
Coconut milk 360 0 360
Crushed coconut * - 200 -
Salt 10 10 10
Total 1870 1870 1870

Note: * Crushed coconut was mixed with concentrated fresh sugar cane and squashed to obtain liquid
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Table 2 The liking score (n = 20) for the different ratios of milled sticky rice to germinated brown

sticky rice (GBSR).

Attributes Ratio of milled sticky rice to GBSR
100:0 75:25 50:50 25:75 0:100
Appearance 7.95+0.76° 7.55+0.51° 7.45+0.51° 5.25+0.97° 3.55+0.76°
Rice flavor 7.80+0.61° 7.55+0.51° 7.70+0.47° 7.05+0.82° 6.50+0.76°
Overall taste 7.95+0.51°. 7.80+0.61%° 7.75+0.63% 7.45+0.68" 7.30+0.73¢
Texture 7.80+0.52° 7.75+0.55° 7.75+0.55° 7.10£0.71° 6.30+0.79°
Overall liking 7.80+0.60° 7.50+0.60° 7.45+0.60° 6.50+0.82" 5.35+0.99°

Remark: mean=+SD and *®  means within each row indicate significant differences (p<0.05) using Duncan's multiple range

test.
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Table 3 The liking score (n = 50) for three different sweeteners in the mixture of milled sticky rice

and germinated brown sticky rice in bamboo.

Attribute Treatment 1

Treatment 2 Treatment 3

Appearance 7.04+1.48™
Rice flavor 6.96+1.12™
Overall taste 7.30+1.23°
Texture 7.18+1.26°
Overall liking 7.34+1.06°

6.72+1.14"™ 6.72+1.49"™
6.50+1.25™ 6.70+1.34"™
6.40+1.16" 6.50+1.40°
6.86+1.16™ 6.66+1.32°
6.90+1.44% 6.50+1.33"

Remark:mean+SD, ®

“ means within each row indicate significant differences (P<0.05) and ™ means within

each row indicate no significant differences (p> 0.05) using Duncan's multiple range test.
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Table 4 The liking score (n = 60) of the mixture of milled sticky rice and germinated brown sticky

rice in bamboo added cassava, sweet potato, and dried longan.

Attribute Cassava Sweet potato Dried longan

Appearance 7.28+1.47%° 7.50+1.24° 6.98+1.47°
Rice flavor 7.33+1.27™ 7.40+1.18™ 7.10+1.36™
Overall taste 7.48+1.30° 7.58+1.34° 7.00+1.34°
Texture 7.52+1.17™ 7.48+1.38™ 7.23+1.25™
Overall liking 7.78+1.11™ 7.83+1.21™ 7.42+1.18™
Acceptance* 3.78+0.09% 3.88+0.96° 3.52+1.03"
Purchase (%) 100 100 100

Remark: mean+SD were collected by 9-point hedonic scale (1 = ‘dislike extremely’ and 9 = ‘like extremely’), *

ns

Acceptance were collected by 5-point scale and
(p>0.05)

means within each row indicate no significant differences

(a) Cassava

(b) Sweet potato

(¢) Dried longan

Figure 1 Germinated brown sticky rice in bamboo added cassava (a), sweet potato (b), and dried

longan(c)
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