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Parisut Songtip 2007: Development of Snack bar from Brown rice and Herb. Master of
Science (Agro-Industrial Product Development), Major Field: Agro-Industrial Product
Development, Department of Product Development. Thesis Advisor: Associate Professor

Kamolwan Jangchad, Ph.D. 156 pages.

The objectives of this study were to develop the formula and process of brown rice snack
bars with herbs to obtain the qualities acceptable by the consumers. Completely randomized design
(CRD) was used to study drying time (1, 2 and 3 hours) at 70°C to prepare puffed rice. This was then
fried at 240°C for 5 seconds, which showed that 2 hour drying provided the highest expansion of
puffed rice with the overall liking of like moderately (6.9). The effect of herb types and quantities was
studied using 3x2 factorial in CRD. Two factors were considered three amounts of cinnamon (0.5%,
1.5%, 2.5%) and two amounts of spirulina (0.5%, 1%). The results showed that the optimum amounts
of herbs was 0.5% cinnamon and 1% spirulina. The optimum ratio of sweeteners to produce snack
bars from brown rice and herbs was determined by using mixture design. Three factors were
considered 0-100% fructose syrup, 0-100% glucose syrup and 0-100% sucrose, and the data were
analyzed by using response surface methodology (RSM). The results showed that increasing of
glucose syrup content increased the hardness, resulting in decreased hedonic score of hardness.

The increase in sucrose content tended to decrease cohesiveness resulting in brittle products.

The increase in fructose syrup content increased the hedonic score of hardness, sweetness and overall
liking. The optimum ratio of fructose syrup, glucose syrup and sucrose to produce snack bars from
brown rice and herbs was 4:2:1, respectively. The study of four levels of drying time (0, 10, 15 and 20
min) at 180°C after product forming using CRD showed that 10 minute drying provided optimal
product hardness. Water activity and hardness of the finished product were 0.36 and 64.0 N,
respectively. The overall liking of the product was like moderate (7.1). From consumer testing, the
overall liking of the developed snack bar from brown rice and herb was like moderately (7.1). 89.2%
of consumers accepted the product. Shelf-life of the snack bar packed in aluminum foil, kept at 30C,

was 9 weeks.
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nilaga nazlidnvuzveamsAauiuannnnaasuaifiiia Dextrose equvalent g4
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ANV Wilunswsal asadunausaiildlumsde
A208199ULAN
D MNIVUIAREIY AU FH0 Gussen 3.0
D MNIVUIREIF AT B0 Pik&fll 12.0
A10819AUAN A 9.2
A10819AIUAN B 9.4
A10619AUAN C 7.7
A10619AIUAN D 7.7

v 1 a o Jq 1 a J v
WINEKe A10819A2UAY A nanede waanma ldayu lnsussyluegiifiounosa Juh

o ' =2 a o Jq 1 = an o
A10819UAN B Mo waanman ldayu IwsussyluTnansenau Sui o

-1

=

]
=

o ' =2 a o ] 1 a A s u A
fvdnIuny C mneds paadus bildayuinsussylueglifionvlosd Jui o

2 1 =2 a 3 ) | = Aad % d'
fodnauny D v waadual i ldayu lnsussyluTwawsewau fui o
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71531512 % Thiobarbituric acid number (TBA)
qunsal

1. 105091 PUVUILNAY (Heating mantle)
2. 3o lFdmsunsnau

3.asosalala v laimes
=
ARG

1. Thiobarbituric acid reagent (TBA Reagent)
030 TAgN13aza18n3a Thiobarbituric 2.883 nu luasazaIenIAosFANTUYU
Fouaz 90 1A1SSI0s 11 1 ns ArenTaozaandudu Sosas 90

2. ﬂiﬂllﬁjﬂiﬂﬁ'O?ﬂL"i’lJiJelglju 4 M
ada d
IBIUNINTH

] v Y [
1. $382061911 10 051 Jusuiingu 50 Tadans wiu 2 i udunldvadivsy
' ¥ ' Y v
naY A1nsoaudeinausuIu 47.50 aaans
A A Y 9 o A Aaa A [ YA o
2. uensazatensalalasnaes ANy 4 M 119U 2.5 HaaaastivetSu i pH
249 1.5 18 Anti-foaming (181 Glass bead
3.1 ldnduTaelinnufeudense Heating mantle nauau ldveauradlsuag 5o
Uaaans
4. Ynlavounarnnaulaun 5 Haaans laluvasaniehila wWuasazais TBA
Y
reagent 5 Haaans Uarh wawdni ldduluindeauiu 35 wii
Y v
5. %1 Blank Iaaldinau 5 Haaansunuaiedns
Y] 9 g’ A = 9 o o IR~ = Y o
6. naananluinaeansy 35 win udnimaea lUi lgunelu 10 A udqria
1 A 9 A a ¢ A A o
mmsganauuainlensedanlalalulaimes N1n1ue1Inay 538 W1 Tumas uazAIuIUNm

A1 TBA



137

=3}
30

a
IHATUIY

TBA number (Haansuinlaiiad leanonlansy) = 7.8 x OD

OD = AMM3ANAULAINAINEIATY 538 W1 TUINAT
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MARNHIN 3
a 4 aa 1 = v W
HaNITAUATICHNNADAVDIAIAUNTNNNNIYNIN LAY Llﬁg‘ﬂﬁ%ﬁTﬂﬁNNﬁIUﬂTﬁﬁﬂ‘HW

9
<3 a 1
mqmimummmmﬁmmﬁﬂasnuﬂummﬂ%)nﬂélmLmzmgullm
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M v E4
M519RINT 91 Msasundasainnuaing (L*) 51]6\1@11’?15511‘]Jl,ﬁﬂ’35]fuﬂ!,!‘1/l\1iﬂﬂ‘{l}1’3

nded uazgdnndesazayu Inshussylunsuzawiany a guugl 30

1 <3 [
DR UTATHA IUTZHINMTAUTNE

Flawin  ldayulwsussy  ldeyulnsussy  Bildayulnsussy  Tildegulnsuss

pgiflontlosn  TwaAwsonau pqiliflouloon Twansonan
0 48.68+0.62" 48.44+0.46° 59.12+0.66" 59.24+0.52°
1 48.09+0.58° 47.97+0.67" 58.85+0.47" 57.8540.80"
2 47.77£0.56" 47.89+0.52° 57.42+0.75° 57.85+0.55"
3 47.56+0.88° 47.74+0.65° 56.9140.23" 57.75+0.63"
4 47.54+0.56" 47.6620.65" 56.61+0.82" 56.66+0.86"
5 47.23+0.6° 47.55+0.52° 54.71+0.63° 56.10+0.53"
6 47.130.73° 47.2620.62° 55.46+0.59" 55.54+0.74°
7 47.05+0.59° 46.66+0.48" 55.17+0.51° 54.85+0.57"
8 46.66+0.89° 46.39+0.78° 52.78+0.38" 54.12+0.7°
9 45.99+0.66° 45.65+0.53° 52.68+0.65" 53.69+0.68"
10 44.86+0.70° 44.62+0.60° 51.76+0.8" 52.02+0.62"

HneIe a - d vaneda Aundsvesdeyaiiodluuuiuendesuiifidasnysdaiy

NUNEDIUANULANAINUDE11I1Te

L)

a

MAynRann (p< 0.05)
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q‘ P~ 1 I A 49’ a 1
AT NNUINN 32 ﬂmﬂasluuﬂmmmmgﬂuaum (a*) VDIDTIMITVUAYIFUALNGN

v Y v Y ~ , A o
V1INAD 1,Lazmnﬂaamazmgu"lwmmiiﬂumwwN%uﬂﬂu @l

a 1 s o
Ny 30 ’E’Nﬁ““]ﬂﬁl‘%ﬂﬁ 1U§$ﬂ31ﬂﬂ1ﬁlﬂﬂiﬂ‘ﬂ1

danint  ldayulnsussy  ldeyulnsussy  hildayunsussy  Dildauulnsussy
ogiflontlosn  TwaAwsonau pqilouloon Twansonan
0 -0.55+0.46" -0.58+0.44" 3.96+0.62" 3.88+0.47"
1 -0.57+0.78" -0.64+0.65" 3.93+0.74° 3.73+0.65"
2 -0.59+0.74° -1.1240.58" 3.37+0.30" 3.68+0.75"
3 -0.64+0.70" -1.23+0.55° 3.270.69° 3.1740.68"
4 -0.66+0.70" -1.34+0.68° 3.16+0.65" 3.12+0.37°
5 -1.48+0.31° -1.530.14° 3.07+0.81° 2.920.55"
6 -1.68+0.10" -1.670.69" 2.7240.50" 2.76+0.70°
7 -1.7120.31° -1.70£0.47" 2.58+0.37" 2.73+0.64°
8 -1.93+0.74° -1.7340.59" 2.47+0.41" 2.62+0.38"
9 -2.48+0.59° -2.12+0.46" 2.39+0.59° 2.59+0.43"
10 -2.68+0.40" -2.48+0.56° 2.2740.60" 2.42+0.80°
HNeme a - d wess mmdsvesteyafiegluuuinefeafuiifisnysmaiy

NUNEDIUANULANAINUD 11178

L)

[

a

MAYNNTD

A (p=<0.05)
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~ A ' 3 A s A '
MINNNUINN 93 ﬂmﬂasluuﬂmmmmgﬂuamam (b*) YBIDIMITVULAYITUALLNG
Y Y ) Y ~ ' A o
A1NVIINADY uazsu1’Jﬂamua$m;u"lw<mmsaﬂum%uzmwuﬂﬂu

a ' [~
o Unu 30 'E]\“Iﬁu‘;]fal‘?fﬂﬁ Gluigﬂ'ﬂ\iﬂ'lilﬂ‘ﬂiﬂ‘]el'l

Fanint  ldayulnsussy  ldeyulnsussy  hildayunsussy  Dildauunsussy

ogiflontlosn  TwaAwsonau eqiilouloon Twansonau
0 27.84+0.46" 27.8240.62° 23.24+0.51° 23.42+0.28"
1 27.62+0.54" 27.21+0.60" 22.88+0.46° 23.3240.69"
2 27.50+0.55" 25.27+0.86" 22.50+0.73° 23.200.84"
3 25.79+0.54" 25.21+0.61° 21.98+0.48° 23.1240.56"
4 25.16+0.59" 25.13+0.90" 21.96+0.35° 22.60+0.37"
5 24.93+0.25" 24.77+0.79" 21.93+0.64" 22.03+0.62"
6 24.74+0.82" 24.7240.59" 21.55+0.56" 21.63+0.74"
7 24.52+0.91° 24.70+0.26° 20.40+0.30° 21.35+0.79°
8 24.39+£0.91° 24.01+0.70" 20.30+0.42" 20.45+0.53"
9 23.1240.67° 23.4620.40° 19.860.65" 19.810.63"
10 23.0840.52° 22.6240.62° 19.2240.34° 19.260.56"

Wneme  a - c vianeda Aundsvesdeyaiiodluuuiuenesuiifidasnysieiy

NUNEDIUANULANAINUD 11178

L)

[

a

MAynann (p=< 0.05)
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q‘ 4' 1 4 aady dy a J 9
AT NNUINN 4 ﬂ'li!,ﬂaEJ“L!LL“]JailﬂTJ?Jmﬂill@ﬂ@n@ﬂlﬂﬂﬂ'lﬁ'liﬂlﬂmEJ’J‘HH@LL‘I/N%HWU'I’J
Y Y} Y ~ 1 A o
nNao Ll,aSﬂJW’JﬂﬁE’NLLﬁzﬁlﬁluhl‘i/\liﬂﬂiiﬂoluﬂ1%1!3@]1@6111!ﬂﬂ1! u

a ' S o
Ny 30 ’E’J\iﬁ%“]ﬂﬁl‘%ﬂﬁ Gluazwawmimumm

dlanin  laeyulwsussy  ldayulwsvssy  ldldayuInsussy  Tildayulnsussy

ogiflontlosn  TwaAwsonau eqiilouloon Twansonau
0 0.32+0" 0.32+0" 0.33+0" 0.33+0"
1 0.32+0° 0.33+0" 0.33+0" 0.38+0"
2 0.33+0° 0.37+0" 0.34+0° 0.39+0"
3 0.34+0° 0.38+0° 0.36+0" 0.40+0"
4 0.35+0° 0.38+0" 0.37+0° 0.40+0"
5 0.35+0" 0.39+0" 0.37+0° 0.40+0"
6 0.36:0" 0.41+0" 0.37+0° 0.41£0°
7 0.36+0° 0.41+0°" 0.38+0" 0.42+0°
8 0.38+0° 0.41+0" 0.38+0° 0.42+0°
9 0.38+0" 0.43%0 0.39+0° 0.43+0"
10 0.39+0° 0.43%0° 0.41+0" 0.43+0"

'
= v v

WNEIKA a - d e AundsuesteyanodlunuItewReINUATIAIONYTANNY

S v aa

eI NuLANA NN ueg 1 TsdAYNNEda (p< 0.05)
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q‘ ~ 1 < dy a 1 Y Y
MIWUINN 95 M311/asunalannNuIIeIB1IMITVLIREIFHALNINIIINADY
uaz 9ndesazayulwsiussglumauzaisriany o g 30

1 < [
eIy e A 1UIZHINNMTAUTNE

dlanin  laeyulwsussy  ldayulwsvssy  ldldayulnsussy  Tildayulnsussy

ogiflontlosn  TwaAwsonau eqiiflouloon Twansonan
0 67.48+0.32" 58.64+0.35" 59.1240.62° 29.32+0.44°
1 67.24+0.33" 58.2040.25" 58.09+0.75" 28.3940.60°
2 64.47+0.38" 49.32+0.57° 57.8740.95" 22.6+0.40"
3 63.58+0.81° 46.89+0.73° 54.49+0.79" 17.26+0.97"
4 63.32+0.75" 42.8840.88" 39.94+0.81° 17.01£0.74°
5 61.66+0.33" 38.92+0.38° 37.74+0.96" 16.09+0.31°
6 59.110.27" 32.55+0.62" 33.85+0.46" 13.59+0.80°
7 55.90+0.69" 27.3120.70° 33.23+0.70" 12.3840.49°
8 55.84+0.86" 19.5440.47° 24.08+0.34" 10.6240.34°
9 48.57+0.35" 13.070.60° 23.58+0.90" 9.84+0.41°
10 46.30+0.42° 11.04+0.50° 22.830.60" 8.10+£0.32°

'
I v v

WM a - d Mo AuRdsueIteyanod lunuIewReINUATIA IO NYTANNY

o w a

el NuLAnA NN ueg s dAYNNEda (p< 0.05)
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q‘ A 1 ; dy a v 9 k4
AT NNUINN 36 ﬂ'li!,ﬂaEJ‘L!LL“]Jaﬁﬂ1ﬂ31ﬂ%uﬂ16001ﬂ1iﬂlﬂlﬂfJ’Hf‘lemﬂiﬂﬂelﬂ’Jﬂﬁﬂﬂ uae

dndesazeayulnsnussylumauzaisriany o gugil 30 03

1 I [
e d 1UsgHIamMInuSNE

danint  ldayulnsussy  ldayulnsussy  hildayunsussy  Dildayulnsussy
ogifloutlosn  TwAwsonau pqiiflouloon Twansonan
0 1.08+0.02° 1.08+0.04° 1.4040.07" 1.40+0.07°
1 1.10+£0.02° 1.11£0.04° 1.43£0.07" 2.00+0.18"
2 1.72+0.12° 2.86+0.07° 2.10£0.16" 3.10+0.03"
3 2.93+0.09° 3.5740.11° 3.7240.11° 4.0240.04°
4 3.03+0.03° 3.7140.08" 2.89+0.08° 4.17+0.23"
5 3.13+0.07° 3.9540.12" 3.716+0.09° 4.17+0.23"
6 3.51+0.26° 3.98+0.167" 3.78+0.21b° 4.3940.09°
7 3.66+0.10° 4.09+0.08" 3.94+0.07" 4.5240.07"
8 3.77+0.08" 4.19+0.04" 3.97+0.03° 4.48+0.07"
9 4.09+0.11° 4.430.08" 4.11+0.06° 4.61+0.09"
10 4.2140.01° 4.4840.07° 4.22+0.06° 4.72+0.18"
WY a - d Mneds Aundvosteyaiioglunueudmfuiidsnusdeiu

o w

el NULANANNueg 1 lTsdAYNNEda (p< 0.05)
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q‘ d' a Jda A dy
ms1awuIndl 97 manldeunaslsnansalnloursiigin (TBA) ve01115vDIRYY
silaunsandndowazayu lnsnussylumyuzarastian

A ' <]
NNy 30 'f]\iﬁ’]lclfal‘%ﬂﬁ 611453“”'3’]\3ﬂ’]5!ﬂ1|

dlanin  laeyulwsussy  ldayulwsvssy  ldldayuInsussy  Tildayulnsussy

3
=

ogiflontlosn  TwaAwsonau oqiilouloon Twansonan
0 0.58+0° 0.58+0" 0.4740" 0.4740"
1 0.70+0" 0.78+0" 0.47+0° 0.62+0°
2 0.78+0" 0.86+0" 0.47+0° 0.78+0°
3 0.78+0" 0.86+0" 0.62+0° 0.86+0"
4 0.78+0° 0.94+0" 0.62:0" 1.01+0"
5 0.78+0° 0.94+0" 0.70+0° 1.25+0°
6 0.78+0° 1.09+0° 0.78+0° 1.25+0°
7 0.86+0" 1.170° 0.94+0° 1.3320°
8 1.01=0° 1.33+0° 1.09+0° 1.40+0°
9 1.0120° 1.330° 1.17+0° 1.56+0"
10 1.0120° 1.40+0° 1.330° 1.64+0"

'
= v v

WNEIKA a - d e AundsuesteyanodlunuItewReINUATIAIONYTANNY

o w a

e NNLANA AU TTed AN NEda (p< 0.05)
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MWK 98 M3asuulaninuAIdIveIMsINARBNFIATY (Induction period)
i a ] v v v v =
YOIDIMITVLIAGIFTAUNIDING1INA09 tazdndosuazayu lnsd

V339 IUMBULANFTANY B QUNYT 30 darusartae TUTEHINMNT

3w
INUINHI

dlanin  laeyulwsussy  ldayulwsussy  ldldayuInsussy  Tildayulnsussy

ogiflontlosn  TwAwsonau eqiiilouloon Twansonan
0 6.21+0.7" 6.20+0.8" 6.57+0.6" 6.60+0.7"
5.99+0.4° 5.91+0.6" 6.21+0.5" 6.12+0.4°
4 5.93+0.6" 5.54+0.3" 5.91+£0.4" 5.44+0.6°
6 5.73+0.8" 5.15+0.6" 5.72+0.7" 4.5240.7°
8 5.59+0.7" 4.9140.5° 5.4740.6" 4.43+0.4°
10 5.4540.4" 4.00£0.6° 4.28+0.6" 3.90+0.6°

= v v

W a - d Mo AnndevesdeyaneglunuiueuRednuniiaidnysaeiy

[

2K A 1 [ 1 A v o aa
HUWWRUANUUANA NN UDYNNUUITIAUNNADA (pg 0.05)

g
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AMMNNMIYsZaMANRT HaAIRINITIINUINT 99-914

v v Y
msnwmnﬁ 39 f‘ﬂi!ﬂaEJLILL‘]Ja\‘lﬂ3LLL!L!ﬂ’JWNL"i’J}iJ??I}"Iuﬂ??ﬂﬁﬂ’ﬂ?ﬂlﬂ\‘]ﬂ?ﬁﬁ‘"ﬂ!ﬁ‘EJ'JGD”L!ﬂ
' v Y ) Y ~ ' A
LN TINUIINAD l,Lazmnﬂamuamyu‘lmﬂmii; Glum%uzmwuﬂ

Y a ~ ' S o
NU U YUNHY 30 DIAUGALFYE Tuseramsnusnm

dlain  ldayulwsussy  ldayulnsvssy  lildayulnsussy  Tdldayulnsuss

ogiiflontloss  TwaAwsonau pgiilouloon Twansonan
0 8.50+0.30" 8.50+0.43" 7.81+0.39" 7.80+0.29"
1 8.49+0.24" 8.50+0.20" 7.8140.19" 7.78+0.30"
2 8.48+0.24" 8.51+0.20° 7.80+0.19" 7.77+0.30"
3 8.49+0.16" 8.49+0.25" 7.78+0.18" 7.75+0.24
4 8.51+0.17" 8.49+0.16" 7.82+0.40" 7.72+0.44°
5 8.48+0.19° 8.37+0.28" 7.79+0.28" -
6 8.50+0.13" 8.40+0.22° 7.71£0.27" -
7 8.50+0.21" - 7.79+0.21" -
8 8.43+0.16" - 7.72+0.22° -
9 8.49+0.22° - - -
10 8.45+0.16" - - -

'
= v v

WEIHA a - b Mo AndsvesdeyanoglunuiueufenunlaIonys A1y
=R A 1 (% 1 A v o W aa
NUBDINANUUANA NN UDENTTBTAYN AT (p< 0.05)

= 1o A % 1 13 ~ o Y a
- UUIYD ]'IJJTI"IﬂTiVIﬂﬁi’J‘]JLHE’NinﬂWJ@EJN]lllL‘]JuTIEJ’EJlli‘]Jﬂl@Q@‘]JSIﬂﬂ
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v v ' Y
ﬂ1§1\‘iN‘u3ﬂﬁ 310 ﬂ'li!,ﬂaEluLL“]JZ‘Nﬂ%Lluuﬂ’J'liJLelgl)iJ{g]}Wuﬂauiﬁﬁlﬂlﬂfﬂﬂlﬂﬂﬂ'l’ﬂ'liﬂmlﬁEJ’J
a 1y Y ¥ Y A ' A
FUALNNUTIINAD Llﬁ3%1’3?\6@%&%’18?{3}!”17\]5%‘]_]55?‘ Glum%uzmwuﬂ

o a 1 S o
Ny UMy 30 'E]\“I?ﬂl‘ﬂfﬁlﬁfﬂﬁ 1“53W31Qﬂ15lﬂﬂ5ﬂ‘]&|’]

dlanin  laeyulwsussy  ldayulwsvssy  ldldayuInsussy  Tildayulnsussy

ogiflontlosn  TwaAwsonau eqilouloon Twansonau
0 3.50+0.27" 3.49+0.35° 0.00" 0.00"
1 3.50+0.47" 3.47+0.43" 0.00" 0.00"
2 3.470.42° 3.46+0.21° 0.00" 0.00"
3 3.49+0.17" 3.49+0.22" 0.00" 0.00"
4 3.48+0.38" 3.48+0.33" 0.00" 0.00"
5 3.48+0.24" 3.4740.28" 0.00" 0.00"
6 3.46+0.26" 3.4740.23" 0.00" 0.00"
7 3.48+0.42" - 0.00" 0.00"
8 3.474021° - 0.00" 0.00"
9 3.49+0.23"° - 0.00" 0.00"
10 3.48+0.20° - 0.00" 0.00"

v o

WM a - b MuNe AuRdsURItoyanod lutuIteWALINUATIA IO NYTANNY
el NuLAnA NN ueg s dAYNNEda (p< 0.05)
=< Vo A @ ' QA o 9y a
- nwnede luhmanageuiilesnindiedie liilunseusuvesdus ina

0.00 vimeds linunausaeuwertiosninalosa lulaayulng
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a a ) A A g a
MINNHUINN 911 ﬂmﬂaﬂuuﬂmﬂzuuummmmmﬂauwummmmﬁmmﬂwm
' v Y Y Y A ' A
LNNIINVIINABN uazmnﬂaamazm;u"lwmmii; Gluﬂ"IGIﬂJSQN“BLlSﬂ

o a ' S o
U WUy 30 'E]\“I?ﬂlclfal‘?fﬂﬁ 11!531’(7]']\1ﬂ'l§£ﬂ‘ﬂ5ﬂ‘ﬂ']

dlanin  laeyulwsussy  Tdayulwsvssy  ldldeyuInsussy  Tildayulnsussy

ogilontlosn  TwaAwsonau eqiiilouloon Twansonau

0 0.00" 0.00" 0.00" 0.00"

1 0.00" 0.00" 0.00" 0.00"

2 0.00° 0.00° 0.00" 2.66+0.27°
3 0.00° 0.00° 0.00" 4.21%0.39°
4 0.00° 1.30+0.38" 0.00° 7.390.44°
5 0.00° 2.55+0.34" 0.00" -

6 0.00° 6.69+0.54" 2.1120.33" -

7 0.00° - 3.2940.46" -

8 1.97+0.24° - 5.25+0.61° -

9 3.02+0.42" - 7.03+0.29° -

10 6.16+0.55" - -

i
= (% 1

WK a - c e AundsvesdoyanioglunuiueuReInuniiaIonNbI AU
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