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Physical Chemical and Sensory Effect of Kanom Gleeb-Lum-Duan (Thai Shortbread
Cookies) Substituted Wheat Flour with Khao Bou Yod Mung Rice flour
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ABSTRACT

The objectives of this research were to study the
physical and chemical properties of Khao Bou Yod Mung
rice flour and study the suitability substitution level of
Khao Bou Yod Mung rice flour for wheat flour in Gleeb-
Lum-Duan. Analysis of Khao Bou Yod Mung rice flour
revealed L*, a*, and b* values of 70.64, 7.43, and 12.47
respectively, with a water activity of 0.64. Its chemical
composition Khao Bou Yod Mung rice flour showed higher
levels of fat, ash, carbohydrates, and dietary fiber, while
its protein and moisture contents were lower than those
of wheat flour. Energy 372.74 kcal. Antioxidant activity was
23.25% and total phenolic content was 0.38 mg/g. The
results suitability substitution level of Khao Bou Yod Mung
rice flour for wheat flour in Gleeb-Lum-Duan with 5
different levels. Panelists accepted Gleeb-Lum-Duan with
40% Bou Yod rice flour substitution showed no significant
difference from the control. Increasing the replacement of
Khao Bou Yod Mung rice flour resulted in decreased L*
and b* values but increased a* values, reflecting the
inherent color characteristics of the rice flour, with water
activity of 0.15, with a hardness of 161.88. Its chemical
composition per 100 ¢ was 24.79 ¢ fat, 5.94 ¢ protein, 1.04
g moisture, 0.85 g ash, 67.38 ¢ carbohydrates, and 2.08 g
dietary fiber, energy 516.39 kcal. Antioxidant activity was
18.37% and total phenolic content was 0.16 mg/g. This
product serves as a healthy alternative for health-
conscious consumers. It possesses the potential for
industrial-scale production and further development into
a local specialty or an OTOP brand.
Keywords: Gleeb-Lum-duan, Thai Shortbread Cookies,
Khao Bou Yod Mung rice flour
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Table 1 Basic formulation of Kanom Gleep Lamduan

Formulation 1

Formulation 2 Formulation 3

Ingredient

() (%) (g) (%) (g) (%)
All-purpose flour 285 50.44 450 54.08 200 50.89
Powdered sugar 130 23.01 - - 120 30.54
Icing sugar - - 180 21.64 - -
Soybean oil 150 26.55 200 24.04 70 17.81
Salt - - 2 0.24 3 0.76
Total 565 100 832 100 393 100

Remark: Formulation 1 [10], Formulation 2 [11], Formulation 3 [12]

2. AnwAMAINNIINIEATIN uaziadivautedng
LU18BM3IY

Freg1eili@nen Wuntsdnansiugiul
gonid9 NATYIEIamMAIYNTUREALaZWUTTY
19053 Tnen3Tn 5 91 thieyaumeads ()
Wisuiguiuudsandeiunyseasd

*Corresponding author e-mail: vuschapuk-ta@rmutp.ac.th

2.1 ATIVAATIZRAUNININNIENN

¥msTaand wazAUsinanindass Taeth
FregradaiedlinTziand (Spectrophotometer
Konica Minolta §u CM-3500d) uaziAesitas1zsien
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AIUNAIUIN Carbohydrate available Aggns

Energy = (Protein x 4) + (Fat x 9) + (Total Carbohydrate x 4)

Anuastulamsnyianue Total Carbohydrate Megns

Total Carbohydrate (g) = 100 - (Water + Protein + Fat + Ash)
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Table 2 Basic formulation of Kanom Gleeb-Lum-Duan with different Khao Bou Yod Mung Rice flour

and All-purpose flour.

Khao Bou Yod Mung Rice flour  All-purpose flour Constant
Formulation .
(%) (g) (%) (g) Ingredients

1 0 - 100 450
2 20 90 80 360 Icing sugar 180 g.
3 40 180 60 270 Soybean oil 200 ¢.
4 60 270 40 180 Salt 2 g.
5 80 360 20 90
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¥nsinand wavASaunanindase Tnevi
MIuUAR10819 wazthiegad a3 eeiingIziana
(Spectrophotometer Konica Minolta §'u CM-
3500d) waziAsoviTzAUS B ase (Aqua
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ﬁfllaiﬂaé}w Analysis of Variances (ANOVA) wag
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Duncan’s New Multiple Range Test (DMRT) i
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4.2 A3RATILAUNINNINAL
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AIUNEINUIIN Carbohydrate available muans

Energy = (Protein x 4) + (Fat x 9) + (Total Carbohydrate x 4)

Aasiulansnyiaae Total Carbohydrate Aaegns

Total Carbohydrate (g) = 100 - (Water + Protein + Fat + Ash)
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Formulation 1

Formulation 2

Formulation 3

Figure 1 Basic formulation of Kanom Gleeb-Lum-Duan

wamsﬂsumuﬂmmwmaﬂiwmwamamaa
wmaummuamw UgIU wum amw 2 &4
drunay uilsand venaleds tifudamdes uas
wnaeUuiesay 54.08 , 21.64 , 24.04 uag 0.24
pmdRy I SuaziuLAIYoULRd g T g A 1u

SnuaizUsing & ndu saui ileduda nduse way
auvoulnes lneflanzuun 7-8 Sseglusydy
Anuvauluna1sdsntun Ay (Table 3) 3914
ansvuundudnugast 2 Anwilutunousely

Table 3 Sensory Quality Scores of Basic Kanom Gleeb-Lum-Duan products.

Basic Kanom Kleep Lamduan

Attributes
Formulation 1 Formulation 2 Formulation 3

Appearance 7.2°+0.9 7.8°+1.0 7.6°+0.9
Color 7.1°+1.0 7.8%+1.0 7.6°+0.9
Smell 7.2°41.0 7.7°+1.0 7.4%°+1.0
Taste 7.4°+1.0 8.0°+1.0 7.5°£1.0
Texture 7.5°+1.0 8.17+0.9 7.5°+1.0
Flavor 7.4°+1.1 7.9%+1.1 7.3°+1.1
Overall 7.3°+0.9 8.17+0.9 7.5°+1.0

Remark: The data are presented in means + standard deviation (n=50).

Different superscript letters in the same row indicate significant differences at the 95% confidence level.
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2. HaNTANYIANINNINIBAW Lazialivasuls
TR TR
IINNITANYIANNINNIINIEAINYB LTS
Fruneentiag nuin wandueitidiaaseu Tned
fn L* a* b* wag Andase (a,) winfu 70.64 7.43
12.47 waz 0.64 (Table 4) Arua@vaaite1aiun
gonae W elUSpuiiisuiuutsand ounUszaasl
AMUA DY NTALAY WAL ANULANAIA WD 198
HodAyn19ada (p < 0.05) A1d L* wlstriuieen
dfindeunituteanasiunysyasa a* wag b* uis
Yrnvigendedauinniuwdedndsiunuseasa
dendnisentisiiderumdndvnyu uayd

]
aaa

wassaneglumafeaiy dnnudsguduutedadan

duduand ovusdanaueyluutls [9] Artindasy
(a) w0utlediuzanine agluinasionmsi s
(intermediate moisture food) #4iAN521319 0.6 -
0.85 [13]

Figure 2 Khao Bou Yod Mung Rice flour

Table 4 color and water activity of Khao Bou Yod Mung Rice flour

All-purpose flour* Khao Bou Yod Mung Dif.** T-test P-value
Attributes
n=3 Rice flour n=5 (Sig.)
L* 92.45+0.00 70.64+0.12 -21.81 308.19 <.001
a* 0.37+0.10 7.43+0.02 +7.06 -540.73 <.001
b* 7.62+0.02 12.47+0.04 +4.85 -200.83 <.001
water activity 0.58+0.00 0.64+0.00 +0.06 N/A N/A

Remark: * L*, a*, b* and water activity of All-purpose flour [14] Analyze 3 replicates of each sample.

** Dif. (Difference) shows whether the value for the Khao Bou Yod Mung Rice flour is higher (+) or lower

(-) than the All-purpose flour.

NNSANBIAUAIMMIAUATYDIULTITIIUN
gonN9 WUl Wl 1urgenselrledy Tushu
audiy 1En mslulawase warloemng 3.02, 8.02,
10.79, 1.36, 76.81 Wag 3.12 n31/100 ASH MUAINU
JUSUUNE99U 372.74 Alawmass/100 N3y
anuannsnlunsdudseyyadaseiosay 23.25
way total phenolic contents 0.38 dadnyu/nsy
donndasiunisiUSeufivuaadsusuallsiu
lagiu aslulawmsnuesdniiuigeniiing Seuay 8.99,
1.61 way 76.51 AUANU A1 TULAINULANAS
fuanadowsdmddndidsstusognsduisensag
Fifllusiudosas 3.82 [15] WiawSsuisusuutisand
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lsAszuugiiAuiuiauRaung [16] Usunalusiu
fovandesninludnndoslinungunu Hanuads
denaliirnnasnuvesdsdniunsendisgan il
a1d 8.74 Alaunae3/100 N3 denAdesiy [17] 7
N81371913n8 03l A A1N19119LAYUIN A S
iesanndnindeslsirunisdend denalisidn e
vudn dway Jadudiwifloorms Inniu was
w5 9Ane sy defuansemsvosudedaign

gomisianunnniuilsadeiuntszasd Weouts
Triugenilifinguuuaziileamsgs agdna
TilAseas19veananduilanuudasianasluids
1ASIAS 19N We buvsLa g uenavinliAIA1Y
uBs (hardness) ifinduannamuautiilunsiusuii
199 (water binding capacity) yinlwladaaumnila
a9y [18] (Table 5)

Table 5 Chemical composition of Khao Bou Yod Mung Rice flour (100 ¢)

All-purpose flour*

Khao Bou Yod Mung

Chemical composition Dif . **
Rice flour
Fat (g) 0.98 3.02 +2.04
Protein (¢) 10.32 8.02 -23
Moisture (g) 11.92 10.79 -1.13
Ash (¢) 0.47 1.36 + 0.89
Carbohydrate (g) 76.31 76.81 +0.5
Fiber () 2.7 3.12 +0.42
Energy (kcal.) 364 372.74 + 8.74
Antioxidant activity, DPPH (%) - 23.25 -
Total Phenolic contents, as
- 0.38 -

Gallic acid (mg./9)

Remark: * Chemical composition of All-purpose flour [14] Analyze 3 replicates of each sample.

** Dif. (Difference) shows whether the value for the Khao Bou Yod Mung Rice flour is higher (+) or lower

(-) than the All-purpose flour.

3. man1sanwUsunautednauiganilwmaunu
udednaluvuunavainiu

Han15A Nn¥IUS U LU IT 1 U8 AN I
naunundsanaturunnavainiu nglgudednaiun
gonsamaunuut saalugnsi e suniseeuiu
498031070 1 wane1aiu 5 seAu Lawn 0:100,
20:80, 40:60, 60:40 uay 80:20 d@vunanduY lHun
thanaleds vrsiuite wazinde 9ludsinauviiiu
NNgn3 (Table 2) wud1 Usuna wdstiugemsing
naunuudsandlurunndudmuinign uaz

*Corresponding author e-mail: vuschapuk-ta@rmutp.ac.th

lasunmseensunnguilanseauieniugnsuds
U1iugend Imawnukdsandluruunduainiu
Jewar 0 (gnsunsgnu) Ae Usunawdadniuigen
imaunuudsand Yesaz 40 4 aldsuazuuy
puraURudnuzlIIng & ndu sand e
durfa ndusa wazanuveulaesiy lneflaazuuy
7 Fseglusziunrmeuuunandlunnsiu (Table
6) lgnsvuunauamunaununlaandsesas 40
Anvlutunousiold
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Table 6 Sensory Quality Scores of Kanom Gleeb-Lum-Duan with different Khao Bou Yod Mung Rice

flour and All-purpose flour

Khao Bou Yod Mung Rice flour and All-purpose flour

. Formulation Formulation Formulation Formulation Formulation
Attributes
1 2 3 4 5
0:100 20:80 40 : 60 60 : 40 80 : 20
Appearance 7.9%+1.0 8.0°+0.9 7.7%+0.8 7.4°+1.0 7.4°+0.9
Color 7.9°40.8 7.9°40.8 7.7%°+0.7 7.5%41.0 7.3°40.9
Smell 7.87+1.0 7.6°°+1.0 7.5%°+0.8 7.4°+1.0 7.041.1
Taste 7.87+1.0 7.8%+1.1 7.5°+0.7 7.1°+1.0 7.1°+1.1
Texture 7.87+0.8 7.7°+1.0 7.5°+0.8 7.1°+1.1 7.0°+1.0
Flavor 7.8°+0.9 7.7°+1.0 7.5°+0.6 7.2°+1.0 7.0°+1.0
Overall 7.9°40.9 7.7°+1.1 7.6°°+0.7 735411 7.1%1.1

Remark: The data are presented in means + standard deviation (n=50).

Different superscript letters in the same row indicate significant differences at the 95% confidence level.

4. ANYIAUAINNINIEATN LAZIANIYDIYUINEY
AU U9U12UEANS
I1INNITANYIAUNINNINIEATNYDIVUY
NAUAIAIULT 991 UNEBAN I G 5 SEAU LA WA
0:100, 20:80, 40:60, 60:40 way 80:20 (Table 7)
1 Y] A = 1
WU KAINTDUAE L* a* Llay b* UAMULANN IS
fuegWildedAynNadfnszauAmUR ol uTosay
95 lneAnd L* wazAnd b* Juwdlduanas kasaAnd
~ Yy a £ A a v v f
a* AuudlU ALY U I N5 Y k991 UN8 DAL
al a -'-NI QI r-:n?’ o U ‘:f! 1
PNALNULTIEA LUUS LTI URNEIRU T9AT L*
Tuunlduanas A1 a* T luuiuIy denraaany
A v ' a v \ =
AE L* 99990717 u188nU 19N Uoeniwd9dnd
2NUSEENA AN a* VBLTNUNILUNEBALNANINAI
w9andnunNUsEasn INMSNTNINABIUILDALLI]
a 9 2 ~ =~ Ao
Woruudnduns ileaudsyUilundedafiduns
oA ) o ~ v = aaa
Wukeniu A1d b* Tunlduanas 1Wewinuiazen
Waansa (maillard reaction) AT UIENINNTDU
AsaliNadUINaNIY AN b* azanad [13] AN
dase (a,) wazA1ANULTe Duudlduinutudloinng
T uneenirmaknuLtsandTuuS i LY
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AUAEU denpdastunisiialusauriliAninasy
(a,) AU gy dendaniseu wazd3uns
Fumeduwilduanas Tundanusivuutslaon
ﬂqmuv‘igwwmﬁuamwmw [19] il 9991079
Tassafanguinlundndamififinslidnuisonsiag
naunuund U dealldaunsatnfuinlea
winfims Andasy (a,) Tagedu Ararmud el
wu T ud ue 1 uld vn aenadoafy
m%mﬁmsﬁwmﬁﬂi’mmﬂﬂqmu%ﬁﬁaé’uﬁaﬁwu
1o wazfanuuds saudnisAusia u1nnda
HAnS g9 NudandssIuan [20] SnuarveIgns
flugueusuansntufeu wartugtite wims
ou naunenantu lalumnindre SvnuiaEuefuis
Fu 1 eduiansousiu savRtAf UMY
dnvew Wefinsmaunusisutswesuisendasly
Usinaiigetu dnunrutinousuasiinnumeun
Tu wigsanunsaduiuguld wdinseu ndumen
fnfu urdundulidaeu AWty wanieduiad
mnunseuwdannty wetinsveumuanndsdu
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Formulation 1 Formulation 2 Formulation 3 Formulation 4 Formulation 5

Figure 3 Kanom Gleep Lamduan with different Khao Bou Yod Mung Rice flour and All-purpose flour.

Table 7 Color, water activity and Texture of Kanom Gleeb-Lum-Duan with different Khao Bou Yod
Mung Rice flour and All-purpose flour.

Khao Bou Yod Mung Rice flour and All-purpose flour

Attributes Formulation 1  Formulation 2  Formulation 3  Formulation 4  Formulation 5
0:100 20 : 80 40 : 60 60 :40 80:20
L* 77.57°+0.11 68.50°+0.17 58.46°+0.07 57.80°+0.09 41.45°+0.06
a* 5.06%+£0.06 6.87°+0.05 10.18°+0.04 10.20°+0.12 11.95°+0.07
b* 23.44°+0.14 19.05°+0.07 19.13°+0.09 18.30+0.17 15.70°+0.21
Water activity ~ 0.10°+0.00 0.15+0.00 0.15°+0.00 0.23°+0.00 0.33°+0.00

Hardness (gf.) 62.11%6.96 64.12°+3.52 161.88°+17.09  192.20°+19.87  341.96°+17.87

Remark: The data are presented in means + standard deviation (n=5).

Different superscript letters in the same row indicate significant differences at the 95% confidence level.

INNITANYIAUNINNILATVBIVULUNEY muméuﬁwmuqmﬁugm aziuliinnanINma
anundstnuigealnnaunullsadsosas 40 1ATURITULNAUAINIULTITILUIEDANWNALNU
(Table 8) wu3n flustu TWsiu mudufr  wilsandesay 40 gendngeaiugiu Auudun
ansTulawnsn wazloewns 24.79, 594, 1.04, 085, ANdu 141 asTulewase loowns wihdu 0.01,
67.38 Lay 2.08 N31/100 nsu AwaInu JUsuna  0.27, 1.16, 1.62 ASU AUEIHU AUEILNTAIUNIT
w¥aa 516.39 Alauran3/100 n¥u Arwanwnse  Sudteyyadasziosas 4.41 uastotal phenolic
Tun1sdudsoyuadassiosay 18.37 wa total  contents 0.03 fadn¥u/niu wassniludiulasty
phenolic contents 0.16 fiadndu/n3u WowSeu  TUsAU 0.84 waz 0.6 NTU AUEIFU wAZNAIITY
wWiguiugasudatnuigendimaunuudeandly  5.32 Alauaaes
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Table 8 Chemical composition of Kanom Gleeb-Lum-Duan with different Khao Bou Yod Mung Rice

flour (100 ¢)

Khao Bou Yod Mung Rice flour and All-purpose flour

Chemical composition Dif.
0:100 40 : 60

Fat (g) 25.63 24.79 -0.84
Protein (g) 6.54 5.94 -0.6
Moisture (g) 1.03 1.04 +0.01
Ash (g) 0.58 0.85 +0.27
Carbohydrate (g) 66.22 67.38 + 1.16
Fiber (g) 0.46 2.08 + 1.62
Energy (kcal.) 521.71 516.39 -5.32
Antioxidant activity, DPPH (%) 13.96 18.37 + 4.41
Total Phenolic contents, as

0.13 0.16 + 0.03

Gallic acid (mg./¢)

dyuna

gnsfiuguruundudmuiléfunisseuiy
PMANANISNAFDUN U A MAUNET A UMY TAwn
wsand thanaleds thsudundes wavindevu
Joway 54.08, 21.64, 24.04 Lag 0.24 AIUAIAU
yuundudmuiugie fdnsusvdniseu ndu
aendniu Tilunniinde vnuaeueiuiisty e
fuiansausiy savRtaNuAusnuantes

AMAINNIINIEAN AuFvesdestun
gonuaiinnagoulpefian L* a* uag b* iy
70.64 7.43 uay 12.47 auadisu WeSeudieuiu
W 9a@18 0l UNUSEEIATANULANA 197 UB Y 19T
Teddymeada (p < 0.05) Fduiusiuuiunanda
Anusssuviveudsinungentig Andasy
(aw) VLTI UEBANI9AT 0.64 BIAUTENBU
naadveswder1ungenu9d by TUsay
audu i Aslulewnsn warleenms 3.02, 8.02,
10.79, 1.36, 76.81 kaz3.12 nT1/100 n5u
FIUAIFU USUIUNRIU 372.74 LAaDS/100 NSY
Anuansalunsdusseyyadasefovas 23.25
waz total phenolic contents 0.38 aan3u/n5u
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MsAnEIUSUIULTII L UNEDAN VALY
wdeEn Al UNNAUSIAIY WU VUNNAUAINIULTS
YrnungendmaunuLteadsesas 40 lRsun1s
YONTUINHNANITNAGDUNIUTEANFUNATEAY
Lﬁﬂ?ﬁUQﬁi‘ﬁUi’m dnunizudlanousuaziinuiy
wandniies anmsad ulusuld udsniseu ndv
ponfiniu dundureutnedn Adududiugautiaun
Enties wasiloduiatiaunsouudafinty

29AUTENOUNIALYBITUNNAUA NI UL
F1qwreent9lw iy TUSEY Aud u 1d
Aslulawmsn wagloowns 24.79, 5.94, 1.04, 0.85,
67.38 uaz 2.08 N$1/100 NS Mma1aU JUSua
WA 516.39 AlawAaes/100 NN ANEUITE
Tun1sdudseuyadasedonas 18.37 uay total
phenolic contents 0.16 dadnfu/nTu Ysuna
lustu Tsfiu waendsnutiosningnsfiugiudntes
USunanudu 1én aslulemse leemns Ay
mmiaﬁluﬂfliﬁuéﬁa%aﬁasz (DPPH) wag total
phenolic contents g4N31gnTUINTZIU Analed
guunavsmuiiruudaiintuegreiveddadle
Wisuiugasuinsgu esainnalnufduwus

Lanuinemnssuengns AnsmAlulagringsueans 1vninendamalulagsnvdnanseuas
2aquenAluladuazuinnsSUNEnTusin1SiNYRs LNINESUASUASUNTI LS
ST NTHaL YIS AAEAIAE AYNSIUAERS 1N INenaemAlLlag s TUIAaNTLUAS


mailto:vuschapuk-ta@rmutp.ac.th

NIansnaAluladnisens uninetdeasiy U9 21 adui 1 unsiay - dguieu 2569 26

(starch-protein-fiber interaction) findnSoueid
USuaumaslulawmse TUsau wagleonmsiianig
WasuuUasdsnalivialassadisngiau (gluten
network) tns1zudat1ungent 19 d uuda
Us1rnnguan (gluten-free) dausznouselusiu
naulelsiwiu (oryzenin) Sevay 60 - 80 Tuiuén
#17 FaliTaud@lunisadielaseadned Sangu
mileugainiunaylnaesivluuteand Miderunns
uawaNziianguffdutasliiianisadig
wusgladaldiiioiinlasassuniidanguiaeifiy
armellulassadnendndue dealdouudiliuds
anAfidnuneily liwdwAuld [21-22] uenand
Usunadlgawns (fiber) invannluwisdniuieen
1179 viwthduanssunau (interfering agent) 1
ludnvnanisinizaveslasas1uddd uagyi
ntiigaduihifuludauna (oil absorption) dda
Titufiegluvimeifiuanswaeaunaradianny
37U (tenderizing effect) anay i edudaves
WA NTTAS B ITuILYY nsaunTs was
AuNTuRIas [23] Wosudinisvenedigeoulyl
A10150A1UATUNTININA BINT danalinig
nawnuldsgranisudenuigendaeldauns
naunuldtevun denndesiu [24] N15ANEINTS
fimuwanfasinnidaunandlsdiuedd wui
Asldutlstnlsdiuesinaunuudsadluls uad
st udsmanorinuudeiifudy sanfediainis
sty fadunamnanludlsduesalil
TsAuiviliiAnlaseadrengiau Jedawalel
Tassasevuundsaulaudass iinnnsun v
I¥undu Aafidutu fnannalnassdu Aewind
MINSTIUYIANGUEUINIEENTiY (Anthocyanin) Tu
wdat1uneenie kazn1siinunsenaaisa
(Maillard Reaction) Se#inguimasangiulusiu
Tudnifusinagsneldnsidoumgiigiluniseu
MliAnasusenaulatussiy (melanoidins)
WarAIINSBUIINNITaUIL lUVIaeiusTIREIN DS
(ester bonds) fiansfueyyadasziindudaog i
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Hiawadvsalea1msluguves "bound form" vilv
aswarivaneenueglugudasy fansaningnd
nsfuouyadaseliaiu widessrTadesnisld
Audeugaiunaiunu esnasiueyyadas
UNNGY W I0nTuT I08ud wasweulnlseniiu dn
aanedudlelduanufougadunaiuiu uaziss
UfRTeneendinduvesansituedn yhlsigvinissiu
auyadaszanas [25] dawalindndugidididundd
gATUINTFIU MINFBINTHRUIFDEDANGNS U919
fnsfnwiansiasuaunind enaunulaseadig
nguuiimeluiftelilenandasiusmainnginu
Anworgnisiiuine (shelf-life) ilothnansiasi
WngseRunaIvnIsy
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