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Effect of adding vegetable powders on Khao Kriap Wow
(puffed sticky rice) quality
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Abstract

The purpose of this research was to study the types of vegetables suitable for developing
the Khao Kriap Wow (Puffed Sticky Rice) product, including kale, chinese cabbage, and chinese pakchoi.
The results found that the sensory scores of Khao Kriap Wow supplemented with mock pakchoi in terms
of color, texture, odor, and overall preference were 7.30, 7.06, 7.60, and 7.63, respectively. The investigation
of color values (L*, a* and b* values) of Khao Kriap Wow supplemented with all three types of vegetable
powder revealed that the addition of vegetable powder resulted in decreased L* values ranging from
40.98 to 42.26. The a* values ranged from (-11.43) to (-13.40), whereas the b* values ranged from 34.22
to 35.08. Khao Kriap Wow supplemented with vegetable powder had a free water content in the range of
0.33-0.34 and moisture content in the range of 8.02-8.15%. After that, the ratio of vegetable powder in the
Khao Kriap Wow product was studied at 4 different levels, which were 0, 4, 6 and 8% respectively.
The results showed that adding a higher amount of chinese pakchoi powder significantly reduced L*, a*, b*
and moisture content (p<0.05). Additionally, adding a higher amount of vegetable powder results in an
increase in the expansion rate of the Khao Kriap Wow product. When investigated the hardness of Khao
Kriap Wow, the Khao Kriap Wow supplemented with 6% chinese pakchoi powder provided the highest in
hardness value which was 1.71 N. It also received the highest sensory scores for color, flavor, and overall
liking, with scores of 7.30, 7.13, and 7.06, respectively. Finally, the chemical composition of the Khao Kriap
Wow supplemented with 6 % vegetable powder were analyzed. It was found that the amounts of ash,
protein and fiber were equal to 0.61, 7.18 and 0.51%, respectively, which were higher than those in the
basic formula (p<0.05).

Keywords: Khao Kriap Wow (puffed sticky rice), Vegetable powders, Chemical
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1.2.1.1 Twsedusunaninudu dindnsasidnninieuin udulasdoaudaiainluiadidae
13093 Moisture balance (8% OHAUS Ju MB25 Uszinaanigeiuini) vneaewiavan 3 91 daudasan
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Usmandelesiu wazdSunamslulawse (AOAC, 2000)

1.2.1.4 mM3¥nsasnmsvenes (W) TneTausunsvesuiuniouinmdnmseumeisnsunuiisae
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Ta 0 mueds Auainedem way 100 ANaT19EY) a* (1A309NY + MNefidund way 1A3peving — muneds
AT07) war b* (WIamne + MneBedvEes uay WSeang — MNeReEtnEY) Yhnseasiaaa 3 91

3.6 AAsisvanusd aduiadindndasid1n3ouing undasieiid edudalasldiag eediasen
\oduia (Texture analyzer) (TAXT.plus, Stable micro systems Ltd. ) l#amagauaun P36 lnenagausing
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NN TDILH NAAZUN Nﬂﬂ’]ﬁm’;’]&ﬁ]&
ArAINAING (L) 42.26+2.87 40.98+3.11 41.60+2.14
ApU e (-a®)™ -12.22+0.58 -11.43+0.87 -13.40+2.59
ArAnududivies (b®™ 34.92+0.74 34.22+6.49 35.08+2.57
a,"™ 0.33+0.13 0.34+0.13 0.33+0.10
m'ms'?jyu”s (5eaz) 8.02+0.72 8.05+1.08 8.15+0.20

°o W
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WU AUATNNIUAT-N1EAINVDIHAAA NN T1INTEUTINATURIA NN 110 T AT AIUUANAIINHE AL U9
o a ' & | Ay o w aa [ & aAv o i o a
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gilavawsinfiwanseiulifinasenunmmaniineninvewdndueidan3euin (p>0.05) fsm13197 4 Fuviule
MR lundndagidnnsuindwanunmiaiinennuednduniunteudng wiluraeiiielmiunedn

asviindulidmanenunimainieninvesudndaueidninisuinvealinisni

M19199 4 AUNIMNIAAT-NIBANVBINEATUNTIINTEUINIVRITTARIENAUANAA Y

- YUAUDINIEN

ANINNIUAL-NITAIN ¥ — — — — —
wugm NAAZUN NANINTBDILE Nﬂﬂ”l(ﬂﬂ?ﬂﬂ(fjﬁ

ANMINEIN (L) 67.29+0.22° 57.31+2.82° 59.07+1.42° 57.26+2.57°
Aannududune @) 4.37+1.25° 1.67+0.41° 0.50+0.36" 1.52+0.76°
Admududinges (b¥) 20.52+1.26° 35.75+2.45° 33.21+0.92° 35.76+2.47°
naupudu (Gevaz) 6.82:£0.10° 4.30+0.08" 4.56+0.31° 4.69+0.45°
dngInsvenea (Fouaz) 0.91+0.01° 0.80+0.06" 0.87+0.01° 0.88+0.02°

AT (N)™ 1.67+0.11 1.4620.11 1.58+0.11 1.4620.11

newan: *° manells Anadend

™ el Adetoyaliunnssiuegng

IDNWYIN

N

Ry

Atledfny

uananeiululueuiauwana T uag1eiie

° W

o

dAgneaia (p<0.05)

N3adR (p>0.05); AnafexAdeLULLINIFIU (N=3)

f\]'1ﬂﬂWi‘wmaauqmmwmqﬁwuﬂizamé’ur:i’asuaqmaqmﬁméﬁsﬁnm?&mdnmawﬁﬂmﬁﬂﬁLmﬂﬁhqﬁ’u WU
FrinFeuinmaunsinnanedafiasuuuyssamduiadiu SnuarUsing nausa geflan wiidy 7.30 uag 7.63
audu dlewseufudnanieuinnaunsinedady q (p<0.05) uaﬂmm’fﬁﬁ'nl,ﬂ%'wdnwammrﬁ’ﬂmmmwﬁq
ﬁﬂzLLuuﬂaﬂu%auimﬂiauqqﬁqm WU 7.76 wanasan1s1edi 5 ﬁuﬂumﬁm’?fmmsauﬁ'qmiumiﬁﬂﬂmﬁmLflu
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M19199 5 Aaunmnalszamdniavemdniagitiinsuinivessianedniunnseiu

. FUAYDININN
@maﬂwmg ¥ ” - — ” — = ”
Wugm NN TDILH Nﬂﬂ’]ﬂﬂ?’m(ﬂﬂ NANAZUN
anwarUing 6.53+1.25¢ 6.56+1.10° 7.30+1.26° 6.80+1.42°
& 6.66+1.34° 6.80+1.32° 7.06+1.20° 6.90+1.06°
\Hoduria 6.93+1.57¢ 7.00+1.41° 7.60+1.30° 7.53+1.65°
nausa 5.03+2.00° 6.56+1.65° 7.63+1.10° 6.50+1.27°
ANUTEULAYSIM 6.20+1.39° 6.50+1.47° 7.76+1.00° 7.53+0.78°

A o q Y

nuewag: > ° nuneds Anafendddnysiuandsiulusuiveudanuuandaduegeived1Agn1aada (p<0.05); Anafe+

o

ANTEIUUIINTEIU (N=3)

2. nan1sAnEUSINvesdnTivInzausanandueitnieudng

nansAnwedavesednfivanzanlunsudntanseuing Turuddeidendnninninadandnwivsuna
Yosnsinimnzausondnsmeidiniouin (Sevas 0, 4, 6 uaz 8) U ms@mmﬁmmmmwéj&Lﬁu%uﬁawaiﬁ
Andvednsausidrinseuiniuvuilduanas Falerauadng () wirtu 47.80, 41.17, 40.31 wae 37.28 AuaIsy
AR duELAe (@%) Wiy 5.87, 0.24, 0.16 way 0.14 muaiay wazaranududivades (b*) wihiu 28.53, 27.47,
26.47 waw 17.75 awady (p<0.05) AonndasfuAauiuresinindsuindfunsinnnnnadaduduriili
Arauduiuwaliuanas wihifu $euaz 6.81, 4.92, 4.55 uaz 4.29 ALY (p<0.05) waznsRukenLNTY
srdanalidnsinisvenedavesinniouinuualduiudy §eilduvadu fosay 0.86, 0.87, 0.87 way 0.91
31NNFIATIERAIANNRTIWRIT11NTBUITNETURIRNNIANISG UTU Sowas 6 aqwaiﬁﬁmﬂmul,uﬁaqqﬁqm

fifwihiu 1.71 N fidlndiAssiugnsauny Gowas 0) frwindu 1.79 N (p<0.05) (15797 6)

M19199 6 AUNIMNIAAT-NIBANVBINEATUNTIINTEUITBASURIEN T AN AT

USunauan (Seway)

F]IflJﬂ’]WWNLﬂﬁﬂ’]EJﬂ’]W
0 4 6 8
ANAINETI (L¥) 47.80+2.64° 41.17+1.95° 40.31+1.54° 37.28+0.87°
Adaududung %) 5.87+1.32° 0.24+0.13° 0.16+0.16° 0.14+0.04°
Aaududinios (b*) 28.53+0.34° 27.47+0.69° 24.47+0.69° 17.75+0.69°
aupudu (Gevay) 6.81+0.10° 4.92+0.06° 4.55+0.30° 4.29+0.07°
dngInsvenea (Fouaz) 0.86+0.01° 0.87+0.02° 0.87+0.02° 0.91+0.05°
AT (N) 1.79+0.10° 1.32+0.10° 1.71+0.10° 1.40+0.10°
nuewma: > nuned AaefdfenusiuanatetuluLuliusuinuuanasiueg1eddedn AYN19adif (p<0.05); Aadg+

ANTEIUUIINTEIU (N=3)

nstasurainnIed sdundndusit1ainIsudi usuiawananeiuy wuan Wdnanenudnyuen1wiy

= o

Usgamduda audnwazdsing waza ud (p>0.05) Wudn U1UNSEUIRATURIRNN AU Tegay 4 uag 6

v
o o

Lafianuuansnsiuegrsddedidynieada (0>0.05) dainiu 7.03 wag 7.00 Vislgasiasunedin Sevay 6

<

a A v

TAMANYMEATUNAY kagTavIRgaan windu 7.13 WealUSeulileuduansdu q (p<0.05) uazaInn1snNAaey
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'
d

ANANYMEAIUANNYRUlAETIN NUTT T1INTEUINLETUNIAN SeBay 6 dAzuuUNITYaNSUaINan WA 7.06

U q

@ a = o 1 Y

wailddanuunnsnsiuegnadidod1Anynieada (0>0.05) dugasiaiunedn fovar 0 (AruA) uay 4 Fadlawviiu

5.93 way 6.46 AUATU (A3197 7)

M19199 7 AZLUUNINAABUNNIUSEAMAUREYR ARSI U1 IN T UTNILERURIRNNIANIEINUT I LRGN

USunauan (Seway)

ARAN WL
0 4 6 8
anvauedsing™ 6.70+1.39 6.16+1.59 6.26+1.46 6.53+1.65
an 6.86+1.40 6.93+1.36 7.30+1.00 6.50+1.71
ileduita 7.50+1.07° 7.03+1.84° 7.00+1.91° 6.46+1.94°
nausa 5.93+1.74" 6.46+2.06" 7.13+1.30° 5.50+1.88°
ANNTOUlAETIU 6.86+1.69° 6.93+1.92° 7.06+0.70° 6.13+1.67°

PRy}

wueme: @ el Anadenfifsnusiwandiuluswineuiifuuansaiuegadifddynieada (p<0.05)

° W

™ el Adeteyaliunnssiuegreiduddynieadia (p>0.05)

3) Msfnwasduszneumnaall uaznsanuvesfuslnavasndndueid1iinisudniaSuneinnanede
IINMSANIBIAUTTNDUNENNIDIMNT NUTT T1UNTHUITATURIANNIG Fowae 6 HUSuaud Usua
sy wozdimanduleganindinisuinansiugiu Saflawindu Yevay 0.61, 7.18 uay 0.51 awddy
uaifUinadlusiu asluleinse uazanutuanas Wiy Sosaz 5.63, 83.90 waw 2.68 Muddy Wassuifisuiu

gATNUgIY AIR1397 8

M19197 8 BIAYTENBUNNALANYDIUIINTEU I UATURIHNNIANIIGA

. . YlauaIt1INIIU
2IAUILNOUNANTIINDIMTT — 7 — -
. U1UNTYUINIGATNUFIY U1UNTYUIUATURIANNIANIG S
(F99az) Y
SouaY 6
USuauan 0.26+0.01° 0.61+0.01°
USuaulushiu 5.80+0.04° 7.18+0.01°
USunandule 0.22+0.01° 0.51+0.03°
USunadlugiu 6.95+0.04° 5.63+0.01°
USinasmuiu 2.98+0.03 2.68+0.01
Aslulawmse™ 84.01+0.03 83.90+0.00

Y a

wuewme: * ° wnedls Anadeiifidadnvsfiuanasiuluuueuiinuuanseiuegaflduddigmeadn (p<0.05)

°o W

™ yyede Adeteyaliwandnsiuegaiiteddyn1eatia (>0.05); AnadezAndotuunnigiu (n=3)

Wt wdndaugidnniesuinuasunainnindeumegeuniseensuvesuilan lngldinouwuvasuaiudiuiu
200 Ay AIeIsn1sMegeuLUUliAzwY M1338 5-Point hedonic scale test Wu31 AvLUNNTTERUTUTDIRUTLAA
oA Manvurn1sUsEamdudan 1 dnwaglsing & ndusa (W) savd (deduda (Aunseu)

waz ANuYeUlaTIN Wi 4.27, 4.59, 4.50, 4.57, 4.57 uay 4.57 sudwu FellAniseeuiueyluszaureuuin
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1%

m13197 9 lunsveaeuduslnadiulngiifunaefndu Sevaz 53.0 warfiongdulng 20-30 U Sovay 44.0
599A91A0 81y 31-40 U Teuar 29.0 uarde¥nidnAnyl Jesar 39.0 s09adu1A0 UszNoue1Tngsnadus
Jouay 27.0 FIAINARONITHONTUNANA I V1ILNTBUINUATURIEN Lazlin1seausulazdonandniugit1nIey

IMESURINN SPEay 100

M13199 9 AzuuUNISEaNSUYRIUSInAdaNANAnTIU1INTUITIATURINNN I

AnAN s IU TN ATLULLIRAEANLTEY
anwayUsng 4.27+0.58
a 4.59+0.53
ndusa () 4.50+0.56
RGRA 4.57+0.49
leduita (rnunsev) 4.57+0.49
AMNTRULAYTIL 4.57+0.49
n13aAUsTIgNa

PNASANYIFAWULNINGAINGIUE AIANUTU kay A1 a, VosHIRn 3 viia lawn AnAzdl Annngaad way
inn1ana196 e wansliiuinlifianuuans1eiu (0>0.05) esainuedins 3 via ddnvaedidernnsssuya

AB1ARINUNIUNTEUIUNSTIAS suT il auiu Tawn nsidnainludrfdnisiivansazarelaiounaalsa

=

a

a = a4 o O ° e & a a 9
gauuqll 100 asreaideod Wunan 1wl wedudenisvinuveseulediiluaimalunisiudsuwdasdvesdn
(@151, 2557) lun1sdugenisdsudvesinneudnlusualsiinisugnsndnsnneuiedudanisinauvesoulsyd
IndAusasendina (Polyphenol oxidase) (ngin1 waggun3, 2560) deun1sanuiseundledounaslsd
wazutluansazarensnos@nindsdmaliiand L, a* uaz b* vaeerinyis 3 vila Lifienuwansnaiy wenaintinis
ulnluviuiaiienisaivanan1izamglwiiuinaliainnudu wage a, Swwsldalndifesiu 2ann1sdinedn
3 9ila loun Anagd dnn1ngedd wardnnIANIeuNGnt1n3euIn wudl franseudnadan L¥, a* way b*
Y o - o = = 1Y - a v dAao <
anas aenndetuen L*, a* wag b* Tumsnei 3 disilfeuiisuivgasauny Wesnnnsifunediniidanvausdu
ATerniinanesdusznevtesraslsiladiilussningausssunfivesiiy (83501, 2546)
WedmnanlundanfideniohlindaduniildddnvassingdudideomuingduiiasudnluTainly
nAnAaNA L¥, a* waz b* anas waztllonadniaSudlulundadueidrunTeuing wuan duualidudns
nsvgneianaiioleuiieuivansiiugu esnnuainiasudluduudelnaaud@lunisguue uidudd
Wi lUagdaudflunisduingauinieludiunauiidndiuvesmeineasud1ludinisnesda wsenisveesaiien
F1nseuingasiugiuddasveeiifigunszudsinmiedlaansaidantinisdududelauauiou
fnalmiarenuselalasnululassasiaeseslulamafuauinnisaaiediasazazdudiiulaanavesin
ludunaunioianisguundrluneludaaniseinlinesditus os 9 waziinaruniaiionda nsiie
waRluedy (Gelatinization) flruseudindusslurilifinanisvgnianedwmaliluanavesezlulamaiiu
o < s ' o X v & a Y . ° v
wazezlulaaunndieenanidaanisyuriuassludiunay WendlilidwAnnisAusda (Retrogradation) viludl

anwaduaainlu (esousd, 2550) Wisulgawsesuidisnsnisveediginiinisfunsindiluasluiinase
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NNSVYLAILALNITNBIAVDIT1NTEU (Nurul et al,, 2010; Neiva et al,, 2011) 89AUTENBUNTAVINGNITNDIA?

Lazve8d 1INNTNAaeUN1TEaNs UL USlaA wuld1 Trunseudndidudnnianinedeldsuazuuuaud

e
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q
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@ I3
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