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Effect of Different Rice Varieties and Drying Methods on
the Quality of Instant Riceberry Porridge Fortified
with Jerusalem Artichoke
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Abstract

The purposes of this study were to develop formula and to study drying methods of instant
Riceberry porridge fortified with dietary fiber from Jerusalem artichoke (JA). Four formulas of instant
Riceberry porridge were produced from three rice types, including Riceberry broken rice (RBR),
jasmine broken rice (JBR) and sticky broken rice (SBR) with different ratios. The results showed that
100 % instant Riceberry rice porridge had the highest water solubility index and viscosity value.
From the sensorial evaluation test, 100 % instant Riceberry rice porridge got the highest score in
color and the overall acceptability with slightly like level. The addition of higher JA slurry contents
increased water solubility index (WSI) and decreased water absorption index (WAI) (p <0.05).
Riceberry porridge added with JA sturry 5 % got the highest scores of viscosity (6.25+1.45) and
overall acceptability (6.38+0.16) with slightly like. Riceberry porridge fortified with JA slurry was
dried by a drum dryer at different temperatures. It was found that an increase of drum temperature
resulted in a decrease of moisture content and a,, of instant Riceberry porridge products, whereas
the total phenolic content (TPC) and radical scavenging activity were raised (p <0.05). Riceberry
porridge added JA was also dried by applying the foam-mat drying method. The result indicated
that 25 % of methocel solution 2 % was suitable content used as foaming agents due to providing

the lowest in foam density, giving the highest overrun and producing foam stability.

Keywords: drum drying; foam-mat drying; Jerusalem artichoke; Riceberry; instant porridge
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Riceberry broken rice (RBR) Jasmine broken rice (JBR) Sticky broken rice (SBR)
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Figure 1 Production processes of the instant Riceberry porridge fortified with JA
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Table 1 Moisture contents, color (L¥, a*, b*), hue and chroma of instant Riceberry porridge samples

Moisture Colors
Formulas - Hue"™ Chroma
contents (%6wb) L* a* b*
RBR 100 3.14+0.80° 45.76+0.42° | 8.68+0.24% | 7.54+0.16% | 0.72+£0.00 | 11.50+0.28°
RBR:JBR (70:30) 2.37+0.24° 53.53+0.30% | 8.08+0.42° | 7.3620.07° | 0.74+0.03 | 10.93+0.27¢
RBR:SBR (70:30) 2.64+0.25%° | 51.30£1.17° | 8.47+0.27%° | 7.58+0.21% | 0.73+0.03 | 11.37+0.07®
RBR:JBR:SBR (70:22.5:7.5) 2.15+0.34° | 52.55+1.92% | 8.24+0.33" | 7.50+0.18% | 0.74+0.03 | 11.15+0.13%

¢ Different letters in the same column indicate that values are significantly different (p <0.05); ™ Not significant

(p>0.05); RBR = Riceberry broken rice; JBR = Jasmine broken rice; SBR= sticky broken rice
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Table 2 Water absorption index (WAI), water solubility index (WSI) and pasting properties of instant

Riceberry porridge samples

Pasting Temperature™| Peak viscosity | Final viscosity
Formulas WAI wsl
Q) (cP) {cP)
RBR 100 8.48+£1.09 | 5.02+2.25° 50.17+0.03 3,155.67+385.18% | 534.67+39.16°
RBR: JBR (70:30) 8.24x+1.09° | 5.72+3.822 50.17+0.03 2,430.17+692.83° | 362.00+39.77°
RBR: SBR (70:30) 11.7440.19% | 1.63+1.25° 50.18+0.03 2,515.83+354.26° | 241.17+18.17°
RBR:JBR:SBR (70:22.5:7.5) | 9.75+1.05° |3.96+2.54* 50.18+0.03 2,520.17+437.72° | 329.00+15.71°

&< Different letters in the same column indicate that values are significantly different (p <0.05); ™ Not significant

(p>0.05); RBR = Riceberry broken rice; JBR = Jasmine broken rice; SBR = sticky broken rice
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Sensorial scores
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Figure 2 Mean sensorial scores of instant Riceberry porridge samples made from different types

and ratios of rices. [™ Not significant (p > 0.05)]

Table 3 Moisture content and color (L*, a* and b*) of instant Riceberry porridge fortified with

Jerusalem artichoke

Colors
Formulas Moisture contents (%wb)
L* a* b*
RBR + JA 0 % 3.57+0.22° 47.56+2.09° | 9.28+0.07° | 8.27+0.05°
RBR + JA 25 % 2.41+0.18° 49.94+3.24> | 8.29+0.03° | 9.06+0.23°
RBR + JA 5 % 1.79+0.24¢ 51.68+3.18%° | 7.85+0.05° | 10.09+0.17°
RBR + JA 7.5 % 2.06+0.23° 5359+1.98° | 7.36+0.29° | 11.01+0.05°

*¢ Different letters in the same column indicate that values are significantly different (p < 0.05);

RBR = Riceberry broken rice; JA = Jerusalem artichoke powder
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Table 4 Water absorption index (WAI), water solubility index (WSI) and pasting properties of instant

Riceberry porridge fortified with Jerusalem artichoke

Formulas WA wsl Pasting temperatures (°C)| Peak viscosity (cP) | Final viscosity (cP)
RBR + JA 0 % 9.59+0.17% | 3.99+1.11¢ 50.17+0.03° 2,810.00+257.42* | 560.67+44.86°
RBR + JA25% | 8.42+0.06° | 8.01+1.42° 50.1840.03¢ 1,665.83+275.27° | 44567+61.42°
RBR + JA 5 % 8.06+0.26° | 10.79+1.43° 75.73+5.30° 912.00+151.74° 346.00+40.57°
RBR+JA75% | 7.48£0.16° | 13.54+0.53 83,03+1.78° 588.50+95.96° 284.17+36.324

*¢ Different letters in the same column indicate that values are significantly different (p <0.05); RBR = Riceberry

broken rice; JA = Jerusalem artichoke powder
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Sensorial scores
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Figure 3 Mean sensorial scores of instant Riceberry porridge samples fortified with Jerusalem

artichoke. [ Means with different letters above each column for the same sensory

attribute differ significantly (p <0.05); ™ Not significant (p > 0.05)]
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Table 5 Moisture content and water activity (a,) of instant Riceberry porridge fortified with

Jerusalem artichoke dried by drum drying with different temperatures

. Moisture contents (%wb) Water activity (a,)
Temperature (°C) — -
0 sec 50 sec 70 sec 0 sec™ 50 sec 70 sec™
130 88.44+0.42 | 7.30+0.73% | 4.29+0.70° | 0.98+0.00 | 0.42+0.05% | 0.15+0.01
140 88.441+0.42 | 4.77+0.48° | 2.21+0.19° | 0.98+0.00 | 0.32+0.05° | 0.16+0.01
150 88.44+0.42 | 4.05:0.14° | 1.95:0.17° | 0.98+0.00 | 0.22+0.01° | 0.15+0.01

¢ Different letters in the same column indicate that values are significantly different (p < 0.05);
™ Not significant (p > 0.05)

1825




Thai Science and Technology Journal (TSTJ)

Vol. 28 No. 10 October 2020

Table 6 Total phenolic content and DPPH radical scavenging activity of Riceberry porridge fortified

with Jerusalem artichoke before and after dried at different temperatures

Total phenolic content DPPH radical scavenging
Temperatures (°C)
(mg of gallic acid equivalent/g dry weight) activity (%)
Riceberry porridge fortified
v pormes 86.02+7.13° 13.25+1.13¢
with JA powder

130 44.54+1.02° 23.74+1.01¢

140 49.30+1.09° 26.58+1.22°

150 56.23+1.21° 34.32+1.78°

=4 Different letters in the same column indicate that vatues are significantly different (p<0.05).
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Table 7 Minimum of various foaming agent solution added and foam properties of whipped

Riceberry porridge fortified with Jerusalem artichoke

Minimum of foaming

Foam properties

Foaming agent solutions|  agent solutions Foam density | Foam’stability Overrun
(% w/w) (¢/mL) (mL/min) (%)
2 % MET 15 0.57+0.01° 0.00+0.00° | 74.60+2.19°
1 % CMC More than 100 1.12+0.04° 3.77£0.92° 8.45+3.17°
2 9% MET + 1 % CMC 20 0.65+0.01° 0.00+0.00° 82.23+2.43°

€ Different letters in the same column indicate that values are significantly different (p <0.05);

MET = methocel; CMC = carboxymethyl cellulose
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Table 8 Foam properties of whipped Riceberry porridge fortified with Jerusalem artichoke, moisture

content and water activity of instant Riceberry porridge fortified with Jerusalem artichoke

Instant riceberry porridge fortified
Foam properties ]
The amount of with Jerusalem artichoke
2 % MET (%) |Foam density {Foam stability] Overrun™  |Moisture content|Water activity™
(¢/mL) (mL/min)™ (%) (%wb) (aw)

15 0.53+0.02° 0.00+0.00 84.98+4.96° 5.92+0.07° 0.26+0.03

20 0.49+0.01° 0.00+0.00 99.22+3.59" 6.46+0.10° 0.26+0.02

25 0.45+0.01° 0.00+0.00 | 123.51+1.28° 6.08+0.08° 0.28+0.01

¢ Different letters in the same column indicate that values are significantly different (p <0.05);
™ Not significant (p>0.05); MET = methocel

I

(b) RBR + JA 5 % + MET 20 %

(a)RBR+JA5 % + MET 15 %

Figure 4 Scanning Electron Microscope (SEM) micrographs of instant Riceberry porridge fortified with
Jerusalem artichoke (JA) used 15 % (a), 20 % (b) and 25 % (c) of methocel solution 2 %
as a foaming agent and dried by hot air oven and SEM of instant Riceberry porridge fortified
with JA 5 % dried by drum dryer (d). The magnification was set as 150x; RBR = Riceberry

broken rice; JA = Jerusalem artichoke; MET = methocel
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Table 9 Proximate composition of instant Riceberry porridge with and without Jerusalem artichoke

addition and commercial porridge

Moisture Protein | Carbohydrate Fat Ash Fiber
Formulas
contents (%wb) |  (%wb) (%6wb) (%wb) (%wb) (%wb)
RBR+JA0%| 3.75:0.44* |11.48:0.28°| 82.72+0.22° | 1.49+0.09° | 0.03+0.01° | 0.16+0.01°
RBR+JA5%| 191+031° |13.62+0.21%| 80.91+0.36° | 1.48+0.12° | 0.40+0.01% | 2.06+0.24
Commercial | 2.1220.17° | 11.77+0.31° | 81.57+0.37° | 2.55+0.15% | 0.03+0.01° | 1.97+0.02°

€ Different letters in the same column indicates that values are significantly different (p<0.05);

RBR = Riceberry broken rice; JA = Jerusalem artichoke

[ L7 z - o 1 4 A
dmsuiuiaeyniaredldndalsd
el [ = b o ° 14
waiinsduieguiaiuununsIufidunisvitui
& <l i v
wuugnndamyu (U7 4d) filassadimeganin
& a v oda S a v o Y &
wuRasuiiseuuasiuinuiidugnsy Wil
wWaswnlussninmsiuialdnasgndouds
o o 1 °4 nu 1 <
n3 sniuiauuugnniamsurg uasgnindevuu
& o) a co 2
QNNA MY LHTBATUTOUNUYDIGNNEY TTnuKs
a & o o_ v .-
qnymeeniatluin Ruileyninvedldndialsd
cdd o o - . v v oda - v
wassisduiaguiaiuununy Tusuniitey fe A

v e

o L2 & ) 4’ a v o
‘VlﬂllNﬂTﬂUWi\iﬂUQﬂﬂaﬂ FAIUNUNIDUNIANIATUN

r <

figwyu As Megnlinsuvuiiindevuugnnda
dl' a ﬂv ? [J v =3
e ngaungiignndailelunisituvege fs
140 °C yliiAnn1ssemeveaineenanldnatig
a v o
yasufalassadreidugngu
¢ ] - o o
23rUsznauMLAflvendndueilan
v d ot o o v « el ot
Tnlsdivedidsduiasgy Wndnlsdivessae
dufaguialuununziu 5 % wazlindnndoauns
P d ' P | v
AsduiagunanamseNndIuIeniInIsA weaea
U A U o i 24 4 dﬂ. 13
ARSI 9 wmw‘['\mﬁm‘li«umas’smﬁ'néagﬂﬁ\lu
a ' ) a P o
WunnuneTu dusunalusiv 11.48 % ileda1n
v cal 1Y Y P o o v v
dlsdesTidutandesriianis dat1ndee
6 & Y o ¢ o &
wandnLarUarsdniiesrdsenauvedlusiunie
9.5 uazr 9-10 % MIUEIAY [42,43) 111 849910

urunsTulFlunsvanesiisonlnglfuiune fu
vaialsivenen [44) WeiduudunsSudanali
Bndnlsduesididaguiviunalusiunasidy
'lav?v'u‘ifuadwﬁﬁ'aﬁﬁﬁ'zywmaﬁﬁ (p<0.05) 1
Uhinalusiuiiutuenn 11.48:0.28 % (RBR + JA
0 %) \fu 13.62:0.21 % (RBR + JA 5 %) uas
Vnandulodutuann 0.16:0.01 % 1y 2.06x
0.24 % wanAnelinlsdiuesIAduiaguiasy
uAunzTufuTinum i uuasusiueglunus
nuaImsgIuRdadusignamnssu Tnandniue
Tnsdudagudesiviinumuiulituiesas 7

uazUsualusiulisinindseas 8 [9]

4. ayu
nsRAUIgAsuasITnsviuvisvendn
FuslEndnlsdivesiteduiagy Iignslindlsd
wesSfmngau e gasilduaednlsdivess
100 9% (RBR 100) iilosvniiAArmaing (L¥) uaz
Arsatinngadurishitan SAadeidnnsavansi
waAmumilngafian uenanddaldsuazuuy
AUTBVAINAIIAGBUNUTEamMAuR AR uE
wazaureulneTgianegluszaureuinioy

MsfuLAuUnEIY 5 % Yilidasuuuauseulu

1829



Thai Science and Technology Journal (TSTJ)

Vol. 28 No. 10 October 2020

'
P~d

1 4 ko < o
ﬂﬁ'l.lﬂ'n!J‘U'UWlJﬂLLﬂzﬂ'ﬂM‘UBUIﬂEJS’nJQQﬁﬂ F418n

Al
2

[ ¢ ol o ] w oo VYV _ad o
dralsdiueifiaduununziuviuisld 2 35 vianns
yuwisuuugnnasmyuiasnsvituiakuulnuuam
Tnsnsuawvugnndasjudenaliainduid
dnvazifugniuainndimsiuiaiuulvuwm
S a o o v ¢ el of a
venanfindadasilindilsdivesinsduiagy

o ot

winununsFuiviuaalusiu leemis uas
ansusznavitusdngandldnlsdivesineduiogy
ansliiuununeiu wamdunsianmdngdue
WndalsduessAsdniagunannniung Susioly
o

o1l nsuTulgesarfuazandanudeiinig

avaneun (WS veamdndnud

5. finfAinssuyussne
¢ o4 A a ¢ 4
vouauAuAudiATaleInemanilions
Wedugs dninainemaniuazinaluladvugs
umIngrdesssnmans dmiunissnnganu
azmnlumsldndesqanssmididnnseuuuudes

a o

neiidaussourge viinftaddiadu (FESEM)

6. References
[1] Kasikorn Research Center, Instant food:

Consumer Behaviour and Economic
Growth, Available Source: https://www.
kasikornresearch. com/TH/ K- conAnalysis/
Pages/ ViewSummary. aspx?docid= 5337,

January 1, 2016. (in Thai)

[2] Srikaeo, K. and Sopade, P.A., 2010,
Functional properties and  starch
digestibility of instant Jasmine rice

porridges, Carbohydr. Polym. 82 952-957.
[3] Siphaya, C., Riceberry rice, Available

Source: https://siweb.dss.go.th/dss_doc/

1830

(4]

(6]

[7

(8l

9]

[10]

DSS Doc/ show_discription_doc. asp?ID=1
973, December 29, 2016. (in Thai)
Roberfroid, M.B., 1993, Dietary fiber, inulin
and oligo- fructose: a review comparing
their physio-logical effects, Crit. Rev. Food
Sci. Nutr. 33(2): 103-48.

van Loo, J., Coussement, P., DelLeenheer,
L., Hoebregs, H. and Smits, G., 1995, On
the presence of inulin and oligofructose
as natural ingredients in the Western diet,
Crit. Rev. Food Sci. Nutr. 35(6): 525-52.
Tanjor, S., Judprasong, K., Chaito, C. and
Jogloy, S., 2012, Inulin and fructo
oligosacharides in different varieties of
Jerusalem artichoke (Helianthus tuberosus
L.), KKU Res. J. 2: 1-13.

Rungsardthong, V., 2004, Food Processing
Technology, 4th Ed., King Mongkut's
University of Technology North Bangkok,
Bangkok, 500 p. (in Thai)

Boonyawattana, K. , 2005, Powdered
beverage from Indian mulberry (morinda
citrifolia linn.) mixed with fruit by Foam-
mat drying, Faculty of Agro- Industry,
Chiang Mai University, Chiang Mai, 69 p.
(in Thai)

Thailand Industrial Standards Institute,
2005, Thai Industrial Standards ( TISI
315/2005) Rice Porridge, Bangkok. (in Thai)
of 2015, Thai
Community Product Standard:
1 068, Thai Industrial

Standards, Bangkok. (in Thai)

Ministry Industry,
Instant

Brown Rice No.



4 28 avudl 10 gaau 2563

1931Fermaniuasivalulad

[11]

(12]

(13]

(14]

[15]

[16]

(17]

Yaieiam, S., Teangpook, C., Wirivutthikorn,
W. and Siripanporn, J., 2004, Development
of instant brown fragrance rice porridge,
Food J. (Thailand) 34(3): 240-246. (in Thai)
Khuenpet, K., Fukuoka, M., Jittanit, W. and
Sirisansaneeyakul, S., 2017, Spray drying of
inulin  component extracted from
Jerusalem artichoke tuber powder using
conventional and ohmic- ultrasonic
heating for extraction process, J. Food
Eng. 194: 67-78.

Sriroth, K. and Piyachomkwan, K., 2003,
Starch Technology, 3rd Ed., Kasetsart
University, Bangkok, 303 p. (in Thai)
Khamtai, T. and Ratphitagsanti, W., 20186,
Improvement on antioxidant properties of
brown rice (Riceberry cultivar) with Ultra
superheated steam technology,
Proceedings of 54th Kasetsart University
Annual Conference: Science, Genetic
Engineering, Architecture and Engineering,
Agro- Industry, Natural Resources and
Environment, 1194 p. (in Thai)
Supavititpatana, T., 2001, Effect of
foaming agents on the properties of
instant- germinated- brown-rice porridges
using foam- mat method, The Golden
Teak: Research J. 17(1): 1-12. (in Thai)
AOAC, 2000, Official Methods of Analysis,
17th Ed., Association of Official Analytical
Chemists, Washington, DC.

Jittanit, W., Lalitmassakul, C. and Charn-

Utsar, P., 2012, Quality of instant congee

1831

[18]

(19]

[20]

(22]

[23]

[24]

and energy consumption in the drying
process by using drum dryer, J. KMUTNB.
22(2): 256-264.

Vanmontree, B., Treeamnuk, T., Jitkuson,
P. and Singkong, W., 2013, Effect of drying
method on instant brown rice porridge by
drum dryer, pp. 520-523, The 14th TSAE
National Conference and the 6th TSAE
International Conference. (in Thai)
Sirichokworrakit, S., Phetkhuta, J.
Khommoon, A., 2015, Effect of partial

and

substitution of wheat flour with Riceberry
flour on quality of noodles, Procedia Soc.
Behav. Sci. 197: 1006-1012.
Kerdpiboon, S., Puttongsiri, T. and
Devahastin, S., 2011, Effect of drying
temperature on physical property and
flow characteristics of instant porridge
mixed with pumpkin, Agric. Sci. J. 42(2)
(Suppl.): 445-448. (in Thai)

McGuire, R.G., 1992, Report of objective
color measurements, Hort. Sci. 27: 1254-
1255,

Mayacherw, P., 2015, Development of
Healthy Instant Legume- rice Porridges,
Thaksin University, Songkhla, 31 p. (in
Thai)

Na Nakorn, K., 2009, Effect of Amylose
Content and Processing Conditions on
Functional Properties of Pregelatinized
Rice  Starches, Prince of Songkla
University, Songkla, 118 p. (in Thai)

Naivikul, O., 1989, Cereal Chemistry,



Thai Science and Technology Journal (TSTJ)

Vol. 28 No. 10 October 2020

(25]

(26]

[27]

(29}

(30]

Kasetsart University, Bangkok, 148 p. (in
Thai)

Wiriyawattana, P., Suwonsichon, S. and
Suwonsichon, T., 2018, Effects of drum
drying on physical and antioxidant
properties of Riceberry flour, Agric. Nat.
Resour. 52: 445-450.

Namhong, T., 2006, Value Added Rice
Starch and It Utilization, Rajamangala
University of Technology Suvarnabhumi.
(in Thai)

Rubel, 1A, Iraporda, C., Novosad, R,
Cabrera, F.A, Genovese, D.B. and Manrique,
G.D., 2018,

Inulin rich carbohydrates

extraction from Jerusalem artichoke
( Helianthus tuberosus L.) tubers and
application of different drying methods,
Food Res. Int. 103: 226-233.

Ding, Q.B., Ainsworth, P., Tucker, G. and
Marson, H., 2005. The effect of extrusion
conditions on the physicochemical
properties and sensory characteristics of
rice-based expanded snacks, J. Food Eng.
66: 283-289.
Mayachiew, P., Charunuch, C. and
Devahastin, S., 2015, Physicochemical and
thermal properties of extruded instant
functional rice porridge powder as
affected by the addition of soybean or
mung bean, J. Food Sci. 80(12): E2782-
E2791.

Guha, M., Ali, S.Z. and Bhattacharya, S.,

1997, Twin-screw extrusion of rice flour

1832

[31]

(32]

[33]

[34]

[35]

(36]

without a die: Effect of barrel temperature
and screw speed on extrusion and extrudate
characteristics, J. Food Eng. 32: 251-267.
Malai, D., Chaichawalit, C., Janphen, S. and
Mailaead, S., 2013, Development of fresh
noodles by substitution of Jerusalem
artichoke powder, Agric. Sci. J. 44(2)(SuppL.):
269-272. (in Thai)

Lekjing, S., Noonim, P., Boottajean, S. and
Chantawong, P., 2019, Effect of substitu
tion of wheat flour with Sangyod brown
rice flour on physicochemical and sensory
qualities in snack product, Khon Kaen
Agric. J. 47(Suppl. 1): 680-684. (in Thai)
Wattanapahui, S., 2011, Development of
Instant Pasta, Srinakharinwirot University,
Bangkok.

Bulan, D., 2016, Effects of Jerusalem
artichoke (Helianthus tuberosus L.) powder
addition on sensory characteristics of
fresh pasta, pp. 164- 169, 4 th Suan
Sunandha Academic National Conference
on Research for Sustainable Development.
(in Thai)

Parnsakhorn, S., 2007, The study of
optimum condition for drying instant Sao
Hai rice cooking powder by drum dryer,
The 6 th STOU National
Sukhothai

Research
Conference, Thammathirat
Open University, Bangkok. (in Thai)

Kim, J.S., Kang, O.J. and Gweon, O.C.,
2013, Comparison of phenolic acids and

flavonoids in black egarlic at different



0 28 avuil 10 gatAx 2563

Msarsinermansuazinalulad

(37]

[38]

[39]

thermal processing steps, J. Funct. Foods
5: 80-86.

Rauppl, D.S., Rodriguesll, E., Rockenbachll,
LI, Carbonarl, A., Camposl, P.F., Borsatolll,
AV.and Fett, R,, 2011, Effect of processing
on antioxidant potential and total
phenolics content in beet (Beta vulgaris
L.), Ciénc, Tecnol. Aliment. Campinas 31:
688-693.

Inkaew, C., Keokamnerd, T., Rardniyom, C.
and Arkanit, K., 2015, Effects of Date-to-
water Ratio and Foaming Agents on the
Foam Quality Prior to Foam-mat Drying,
Research Report, Maejo University, Chiang
Mai. (in Thai)

Panyakrua, R., Supavititpatana, T. and
Supavititpatana, P., 2012, Effect of types
and concentrations of foaming agents on
qualities and sensory properties of instant
germinated brown rice porridge, pp. 19-
23, Proceedings The 4th Science Research
National Conference, Naresuan University,
Phitsanulok. (in Thai)

1833

(40]

(41]

[43]

(44]

Hart, M.R., Graham, R.P.,, Ginnette, L.F. and
Morgan, A.l., 1963, Foams for foam- mat
drying, Food Tech. 17: 1302-1304,
Yawiang, W., 2013, Optimum Condition of
Whet Protein Powder Production by
Foam- mat Drying and the Nutritional
Composition of the Powder, Chiang Mai
University, Chiang Mai, 103 p. (in Thai)
Jeeraphun, T., 2006, Food and Animal
Feeding, Available Source: http://eleam
ing.nsru.ac.t/web_elearning/animal/index.
2php, May 1, 2017. (in Thai)

Udonthani Rice Research Center, Rice and
Benefits of Rice Kernel, Available Source:
http://ubn.brrd.in.th/web/index.php/-06-
11-06-2011, May 1, 2017. (in Thai)
Khuenpet, K, Jittanit, W., Sirisansaneeya
kul, S. and Srichamnong, W., 2015, Effect
of pretreatments on quality of Jerusalem
artichoke (Helianthus tuberosus L.) tuber
powder and inulin extraction, Trans.
ASABE. 58: 1873-1884,



