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Abstract

Background and Obijectives : The sweet corn milk product from the National Corn and Sorghum Research Center
is widely popular among people of all ages due to its unique aroma and pleasing taste. This has resulted in a large
quantity of sweet corn milk being produced and released into the market, leading to a significant amount of corn
residue, which is a by—product of the production process. The manufacturer sells this corn residue to be used as
animal feed, amounting to approximately 900-1,000 kilograms per day. Therefore, to increase the value of
agricultural by-products and reduce the use of wheat flour, while also enhancing the nutritional value of the
developed products. The objective of this research is to investigate the optimal utilization of wheat flour
supplemented with dried sweet corn cake (DSCP) in cookies. The ideal amount of sweet corn residue accepted by
consumers was determined in this study.

Methodology : Sweet corn cake powder was prepared by drying fresh sweet corn cake in a hot air oven at 70
degrees Celsius for 24 hours, then grinding and sieving it into a fine yellow powder. The DSCP is analyzed for its
physicochemical properties, including color value, beta-carotene content, total phenolic content, and antioxidant
activity using the DPPH and ABTS free radical scavenging assay methods. Before using the DSCP to replace wheat
flour in cookies, a basic recipe for cookie production was selected. This was done by evaluating five different cookie
recipes using sensory evaluation with 50 general panelists as testers. The basic recipe that received the highest
overall liking score from the panels was further developed into a cookie recipe by replacing wheat flour with DSCP.
Utilization of DSCP for replacing wheat flour by 25, 50, 75 and 100% (w/w) of total flour in cookie were studied. The
effect of DSCP supplementation on physical and chemical characteristics, including width, thickness, spread ratio,
hardness, color value, water activity, proximate analysis (moisture, protein, fat, ash, carbohydrates and dietary
fiber), beta-carotene content, total phenolic content and antioxidant activity were measured using the DPPH and
ABTS free radical scavenging assays. The sensory quality attributes of the cookies were evaluated, including overall
acceptance, appearance, color, taste, texture, and flavor.

Main Results : The dried and finely ground sweet corn residue powder was found to have lightness (L*), redness

(@*), and yellowness (b*) values of 77.39, 7.68, and 37.83, respectively. The chroma (C*) value was 38.60, the hue
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angle (h°) was 78.51, which corresponds to a color range from orange-red to yellow and color different (AE) was
16.30. Additionally, the DSCP contained beta-carotene at 350.52 ug/100 g, a total phenolic content of 55.36 mg
GAE/100 g DW and antioxidant activities measured by the DPPH and ABTS methods at 94.48 and 44.72 mg TE/100
g DW, respectively. For the results of the basic cookie selection, it was found that the basic cookie recipe formula
4 had higher liking scores of all sensory characteristics than other formulas. The main ingredients of the optimum
basic formulation of cookie products included all-purpose wheat flour, sugar, salted butter, eggs, baking powder
and baking soda at 27.18%, 27.18%, 36.35%, 8.95%, 0.23 and 0.11%, respectively. Therefore, the basic formula 4
was selected to study the optimum level of wheat flour replacement with sweet corn cake powder. It was found that
adding DSCP to the cookies had no significant effect on width, thickness, or spread ratio (p>0.05), except for
hardness and water activity which increased with the substitution level (pS0.05). Additionally, the cookies showed
a decrease in lightness, while redness and yellowness values increased significantly (p<20.05). The chroma value
and AE increased, while the hue angle decreased as the substitution level of DSCP increased, ranging from 63.92
to 75.36, indicating a color range from orange-red to yellow. The proximate results of the cookies showed an
increase in moisture content (2.00-3.39%), protein (5.95-8.60%), fat (28.67-32.22%), ash (1.08-2.01%) and total
dietary fiber (1.14-8.64%) as well as decrease in carbohydrate (63.32-53.79) as substitution level of DSCP increase
(pS0.05). Furthermore, the cookies also showed a significant increase in beta—carotene content, total phenolic
content and antioxidant activity when analyzed using the DPPH and ABTS assays (p<0.05). The results from
sensory evaluation showed that the sample containing 25% DSCP had no difference of overall linking score
comparable to the control (p>0.05).

Conclusions : The optimal substitution ratio of DSCP for wheat flour was 25%, as the overall liking score was not
significantly different from the control sample (p>0.05). This formulation exhibited a lightness of 57.28, redness of
6.51, yellowness of 18.04, chroma of 21.88 and hue angle of 71.93, indicating a color range from orange-red to
yellow. The chemical compositions of cookies with 25% DSCP consist of moisture, protein, total fat, ash, total
carbohydrate and total dietary fiber at 2.47, 6.77, 29.58, 1.27, 59.92 and 2.28%, respectively. Beta-carotene and
total phenolic content were 55.59 ug/100g sample and 98.62 mg GAE/100g DW, respectively. Furthermore, the
DPPH and ABTS radical scavenging activities were 12.59 and 35.16 mg TE/100g DW, respectively. It could be
concluded that the use of DSCP had potential to enhance the nutritional and antioxidant potential of cookies.

Keywords : dried sweet corn cake powder ; wheat flour substitution ; cookie ; sensory evaluation

*Corresponding author. E-mail : ijsbms@ku.ac.th
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FAKUA935a1n Yingngam et al. (2014) Wngdnsaninsiaet1aisunmns 200 lulnsans LAndnsazae Folin-Ciocalteu's
reagent A¥1N191A84A79 10 WiNLB1RT 0.2 AAdART wazliinynaulTums 2.5 Naaans wenlidniu iinansazans

-

THAsNATUBLUA (Na,CO,) (Merck, Germany) Aauiduduiaaay 7.5 sunns 2 daaans e lidniu wiul3luinie

Pguundies 90 widl uaathlldaAnisganauLasiacneIaad 765 wrlulums AuamnlTuuanslsenauy

]
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Wu'ﬂaﬂﬁ”\mmmﬁauﬁunm%lmmgmnmLmaaﬂ (Sigma-Aldrich, Germany) $189uNALTUNAANFNANY AR
nIALNAANGS 100 né”uﬁwifﬂ Wia (mg GAE/100g DW)

"3mm:ﬁqw’ﬁfm'a‘[éTm@%@Emm”qﬁ% DPPH snwas3nann Brand-Williams et al. (1995) 11413815
Fiaagnatfunms 100 lulAsans inndnsazane DPPH (Sigma-Aldrich, Germany) Aanuidndu 0.6 Raaluans Usums
3 findams wanlshdhiu o luifiadunan 30 wn ﬁ@mmﬁ G med“mmma‘@mnﬁuumﬁmmﬂfmﬂﬁlu 515 111y

wng Ineieugnanissinueyyadastivasninsgiuinedend (Sigma-Aldrich, Germany) AU NENI9HIY

a a o

ayyaadseugliadninanyaresnsdand (Trolox equivalent: TE) fia 100 nfutinuinuiis (mg TE/100g DW)

al

-
a

'3Lﬂmzﬁq‘wﬁmsﬁm@%@%mzﬁwﬁ% ABTS Anuiladdtann Re et al. (1999) MN1FLATNA1IAZANE

'
= ¥ ¥

ABTS™ (working solution) Taaithilm ABTS (Sigma—Aldrich, Germany) NiAouidnd 7 Aaaiuans Usums 2 Aaaans

panfiuwuwnadauefiama (K,S,0,) (Sigma-Aldrich, Germany) firanuidudu 2.45 fadluand Usunms 1 Nadans

' 1
o

Wulindadunan 12-16 4alus antaeansansazais ABTS ™ Taunsndnrinisganauuasls 0.70+0.02 A

819AAU 734 W TWNAT AIENNIUEA UNA9aEAE ABTS  13N1A9 3 HadanINaniusAtet 194198 nlTunm 100
Tulnsdms Wivlindadungn 30 Wi dnAganauLAITIAINENIARY 734 Wi luwes InaWiaugnBniIFueuyadas:
Auansumsguinsdend qnanisinueyyadasslugliadninanyazesinsdand (Trolox equivalent: TE) sia 100 ni

Unutinuifs (mg TE/100g DW)

L

2. NMIAAABNGATAUFIUYBIANN

VINNNINAAANTANNARINARAENNNLBIAUAINIENA1T9IUIIUAIUIU 5 4617 UAAIAT Table 1 LNBANHIAIIN

P2
a o

duldldlunisudnann Andengnsnugunmunzandiedtssidugudneuenisdszamdndasunisaan iy

a
[ '

Tnegan dnwouzdsnng @ sag1s Wednda uaznausa Inagnaaaudniiallauau 50 A (Jiamyangyuen, 2003) 7

k%

as A o K A (2 ea = o 1y , \ a ~ X A
Lﬂuu@mui@uﬂﬁﬂ‘]ﬁ’]am’m, uﬂ@qﬂiWﬂ{]Uﬁquu W QHEQQHTWQIWQLLﬂzﬂWQWqQLL‘VN?'W] LL@zﬂix“ﬁunW@ui’ﬂiuWuW

= o

2.U71N189 2. UATTTANT U HUANNTALALEF N9 WAL ILUAINTALILLL 9—Point Hedonic Scale H3z@IAiL

o

e 1-9 azuuu o 1 unnefs ldrauadiede waz 9 unals gausteds andudnRengasanngnaaa Uil

P
a

dl tﬂ‘ ¥ d” o a o 3 aa a v
mumummmu‘immqumnmmLW@MLﬂuqmwuﬂmhmiwmmm@mﬂmmqnﬂwmwmLmuLLﬂ\im@mm\imﬂ

dqtneanaulunisAnsndusiall

=2 k2 % d’ a dyj
3. mmnmﬁmmwmmmZ‘wm@mwwmmm;ﬂumsﬁ/@m@nn

Anmszaunamauuuianasensnindralnauaulunisn@nann 5 sziu Ae fasaz 0, 25, 50, 75 uaz 100

o

(Tnasiwmrinudly) A% Table 2 uazmuualigasiuguitiiunisAniaanaInduneunisAniaan AnNgnsnugwty

o

Fatinanruani i maunu (Fasaz 0) NARANNAINAENIMAALLAIAIN Poonnakasem (2016) eizauANinati

WEAALATUNANANIEANANLATIINAN (KitchenAid {1 Artisan, USA) Tiidniuiungn 5 wiit aaniuldlanasiu

489



B MIATIMEANERTYINT T 30 (ALN 2) WEAIAN — BONAN WAL 2568
BURAPHA SCIENGE JOURNAL BURAPHA SCIENCE JOURNAL Volume 30 (No.2) May — August 2025 UNANNHATE

ISSN 2985-0983 (onli

v k%

1981 1 W AfagANEatunans (seau 5) Tddaunanasauiansoulduan (wlvana wey wislaen inde) Asae
e . . o X 4 X

ARTNITATTALEN (32U 1) wIW 1 WA Andounand e lanszuannagni 2190UUAIATNILUY aUANNAE LAAL

(Zanussi §14 ZOT105KX, China)7igouuail 180 a9ALtal@aa Wik 20 W1 Wi liifuasnguugdies uiu 30 wai

% ° o ' da/ N 3 % ' o dgl
LL@'J‘LA'W[ﬂ’J’ﬂEI’N@ﬂﬂiﬂ'}Lﬂﬁ"]?JMQMﬂqWﬁ’]um’?\ﬁ“] AN

Table 1 The ingredients of cookies for 5 basic formulas

Ingredients (Gram) Formula 1 Formula 2 Formula 3 Formula 4 Formula 5
All-purpose wheat flour 0.00 47.68 42.32 27.18 40.96
Cake flour 36.58 0.00 0.00 0.00 0.00
Sugar 18.29 16.28 20.42 27.18 18.43
Salted Butter 31.71 25.58 0.00 36.35 0.00
Unsalted Butter 0.00 0.00 20.42 0.00 30.72
Egg 12.20 9.30 14.94 8.95 6.40
Baking powder 0.49 0.81 1.00 0.23 0.35
Baking soda 0.00 0.00 0.00 0.11 0.00
Salt 0.00 0.35 0.40 0.00 0.37
Milk 0.00 0.00 0.00 0.00 2.46
Vanilla extract 0.73 0.00 0.50 0.00 0.31

Source: Formula 1 (Meechai, 2017), Formula 2 (Premprasopchok et. al, 2015), Formula 3 (Ho & Abdul Latif,
2016), Formula 4 (Poonnakasem, 2016) and Formula 5 (Noiduang & Nakorn, 2015)

3.1 A99AALAIINNGI (Width; mm) AL (Thickness; mm) az8RASINITULNIZATE (Spread Ratio)
2096298 9ANT (AAAC, 2000) TneidnAMund9ae9anTITnNFesdiniu 6 Tu wazdna i 1eIAnAnaetauiuiy

6 TUFLLRARNHAIALDT ANNTIAIUIIANSATINITLNNIZAE AIFNNTT

. . » . Aund1a (mm)
fmsnsusivenasia (Spread Ratio) = —————
Ay (mm)
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¥ 1
a v

3.2 3aA AU TY (Hardness) 199ANNALYLATEN Texture Analyzer (Model TA-XT plus, Stable Micro
Systems, USA) Taeldiadnnsanszuan (Cylinder Probe, P/6) TP DU LITCT- P TT BRSSOt r gt 1o (Pre-Test
Speed) WiNAL 1.0 NARWAIABIUT UuzIA (Test Speed) 0.5 RAALNATARINNT WAUAIdA (Post-Test Speed) 10.0
HARMATEIAIUNT izmnm’mamﬂﬁ”mﬁu 5 HAALNAT L3aNA 5.0 NFN ﬁﬁlqmm’mLﬁwm@ﬂﬁ@'mﬁmnmLmnm
f94m (Maximum Force) Fudqenlunsy (g) (Noiduang & Nakorn, 2015)

3.3 5pA A m@qﬁq@fjﬁmﬂﬁyﬁamﬂ%ﬁma (Colorimeter §1 NR200) Tusz1iu CIE L* a* Wag b* AMUIDIANAINN
anu93@ (Chroma, C*) AMyNa8493 (Hue Angle, h°) (McGuire, 1992) wazmauuansaesd (AE) uisuiisusaetiig
AILIAN (incedayl etal., 2016)

3.4 SRR FYIILN AR (Water activity, a,,) ﬁwﬁq@ﬂﬁq@ﬂﬁ”mum‘lﬁ@uﬁﬂmm”qﬁ’]”l,ﬂdfmm a, Bneipiaq
Water Activity UFanurinBass (Decagon, AquaLab Pre, USA) muquaﬁmmﬁmﬁmﬁ 2511 asAEaLTea (AOAC,
2019)

3.5 BiArzeaAszneunIaad (Proximate Analysis) 1o ATy Tt Tasfi 180 uazleenvng damsi
FunauanflulawmsnlaannaAnuans (AOAC, 2019)

3.6 34@mw’mﬂ?mm@wzv"’m"zyuzvzqw??mm”m@yy@ﬁmz Taun Punnanswsnualsnu (Nagata &
Yamashita,1992) e siluedniaun (Aawilasisann Yingngam et al., 2014) meqmaﬁrﬂwﬁmﬂwaﬁmzﬁw
7% DPPH (Anuilasiaann Brand-Williams et al., 1995) ua¥as ABTS (faliasainisaas Re et al, 1999)

v o1

3.7 Uszidunmudnsaenivdseamdudaresani taainannnnawnuutaiasaauanindtaingly

¥

Uszillupuansuznvdszamdudasunisaeaniulngsan anwuzilsng A sa71f (eduda uaznausa Aoug
naaauTNialilanuou 50 AU (Jiamyangyuen, 2003) Wuli@avzatindnwnilneu, ypainsnd s o gudias
1y % \ \ a = J g} \ = a Y aa v
F1Inaward19nN19wiaTnd wazdlsrandundulalunun 0.07n109 2. 4RI AN UTeiRWAINNTDLA28A TN L
AZWUUAINNTOLLLUL 9—Point Hedonic Scale N3eAUAZMUUAILA 1-9 AzKLL Tag 1 uunade Tuaauatingge waz 9
PUNEDY TOLDEINGE

4. N1IBATIZRURNNADS

MYUNUNNINAARILLL Completely Randomized Design (CRD) &1415UN153LATEHANTRNINNLAN LA
NaLAT LA RINARBIRINITIATIES 3 51 FIMFUNTALATI LN 2NN AN AN UHUNN TN AR DL
Randomized Complete Block Design (RCBD) Tne/lignaaau@uiilu Block mm%u’immw’mmLLﬂiﬂmumm%’@H@
e/l Analysis of variance (ANOVA) LAAATZT ANUANANaTasAaA e 933 Duncan's Multiple Range Test

(DMRT) fiszaunitidndny 0.05 saalilsunsudnifagl SPSS 14.0
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Table 2 Formulation of butter cake with different dried sweet corn cake powder

Cookies formulation (% of dried sweet corn cake powder; DSCP)

Ingredients (Gram)

0% 25% 50% 75% 100%
All-purpose wheat flour 27.18 20.38 13.59 6.80 0.00
DSCP 0.00 6.80 13.59 20.38 27.18
Sugar 27.18 27.18 27.18 27.18 27.18
Salted Butter 36.35 36.35 36.35 36.35 36.35
Egg 8.95 8.95 8.95 8.95 8.95
Baking powder 0.23 0.23 0.23 0.23 0.23
Baking soda 0.11 0.11 0.11 0.11 0.11

Results

1. HANIUATIHADUNINNIAT-N8N W YBININT 19 TN 1
annstiesziannamnaai-nanineesnandiatnevauiitiuuaylddwnisenuie woaauansng
aeafusd 1Aty (p<0.05) 1a9AAlaun TA1Aanuadns (L) Annaduduas (a%) Arududivdes (b*) maudanaesd
(C*) uazauvesinud (h°) WwReaiunansinszinnasdiduazgranisfueyyadass fuanslu Table 3
Tnaninandnalnamonuiugauns 2 §A1AINE479 (LF) 65.06 Anailuduna (a*) 3.03 Aasiludmaes (o*) 28.29
AANARTRSR (C*) 28.45 danAnnutesinud (n°) 83.67 aglugrsannaduduussiamdes iethnindintnagn
Tlauuianazunliazidenidunsidn L* a* waz b* Aa 77.39, 7.68 waz 37.83 AMNAAU A11iUAT C* A 38.60 1A
h® Aa 78.51 atfludaepruiiudduunsdamany (Figure 1) daupdnuuansnsuasd (AE) sasnindalnaaauazis
n1ndatne Ae 16.30 wanantuudaluninaadnatnavauuazeanindrainanaudeiitBunasudualsiiu 170.14
uaz 35052 ulasniuse 100 N3u muadL SSunnansHuednsavun 11.30 uaz 55.36 adnTNanya129nIn
wNaANsia 100 NN AMNANAL HANAANIINNIAUaLLABATYANYAT DPPH Wil 3.28 wax 9.45 HaANFNANLATEY
nsaandsia 100 nd muansL dusupAfanssunIsfuayyaBasAILds ABTS Ao 43.12 UAY 44.72 HAANFHANYA

109nsaandme 100 NFN ANNAAU
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Figure 1 Fresh sweet corn cake (a) and dried sweet corn cake powder (b)

Table 3 Physical and chemical properties of fresh sweet corn cake powder (FSCP) and dried sweet corn cake

powder (DSCP)
Physical and chemical properties FSCP DSCP

Color

Lightness (L*) 65.06°+0.02 77.39°+0.30

Redness (a*) 3.03°+0.08 7.67°40.17

Yellowness (b*) 28.29°+1.25 37.83°40.88

Chroma (C*) 28.45°+1.25 38.60°+0.84

Hue angle (h°) 83.87°+0.21 78.51°+0.48

AE - 16.30+0.96
B—carotene content (ug/100 g) 170.14°+1.64 350.52°#1.39
Total phenolic content (mg GAE/100g DW) 11.30°+0.04 55.36°+1.01
DPPH (mg TE/100g DW) 32.78°+1.14 94.48°+1.67
ABTS (mg TE/100g DW) 43.12°40.15 44.72°+0.43

mg GAE = mg gallic acid equivalent, mg TE = mg trolox equivalent

** Means within the same column followed by different superscript letters are significant difference (pS0.0S)

N
2. HANISAALABNANAGAIAUTIY
aMnNNsnAgaUNIsEaNiuNIeLszamdnanissuadngey nafnasauduiiolufnldinuntslnduaiuau

50 AW AIETE ITATUIIAIINTALKLL 9-Point Hedonic Scale HAKAANAY Table 4 AMMSUANHLLINIRIANNNAT
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AU 5 gATUARIAT Figure 2 NANITANHINLINGATNUFIUGATN 4 (Poonnakasem, 2016) HAMAZULLAIINTALSE

AuANEUzN1lszandndagandignsan ed1eledrAnynieatis (p<0.05) Inaddautlsznaunan As ulaia

auunseasd Wima wendn 1ol wey wnfslaen faaay 24.90, 24.90, 33.30, 8.20 4AY 0.10 ANNAIAL UINNAITN

= AR & S = o = ] ! = .. = a2 _a &
ﬂ\‘lﬂfﬂNLMN’]&@N@%LM‘LﬂﬂQ’W@ﬂﬂ’Qﬁ]?V} 4 Nﬂm@ﬂwmzwimmmumﬁ@;m@uj lidnaziduimessaei nausa uaziile

v
o o

t(

v v
o

2D

A ludusaly

Table 4 The sensory score of cookies in basic formulas

o =< X a & A o = o Yy o
A A3 HQQL@@ﬂ@ﬂﬂ@jmﬁ\W 4 Lﬂu@jM?WuﬂquLW@uqiﬂﬂﬂl“mﬁ\gﬂuﬂ’]ﬁ‘wmLW]uLL‘]jQ@’]@mQﬂN\Tﬂ’]ﬂm’]’JIWmﬁqqusluﬂ’]ﬁ\

Overall
Formula Appearance™ Color™ Taste Texture Flavor
acceptance
1 6.80°°+1.20 6.82+1.14 7.1620.91 6.52°+1.62 6.72°+1.40 6.88%°+1.39
2 6.92°°+1.61 6.70+1.50 6.80+1.53 6.86%°+1.76 6.98%°+1.53 6.82%°+1.48
3 7.18%°+1.06 7.04+1.01 7.18+1.14 6.98%°+1.34 7.16%°+1.36 7.02°+1.27
4 7.32°+1.15 7.08+1.21 7.12+1.14 7.34°+1.15 7.36%+1.32 7.20°£1.11
5 6.42°+1.51 7.02+1.17 7.20+1.26 6.64°+1.38 5.80°+1.95 6.52°+1.58

ab,c

Figure 2 Appearance of cookie in basic formulas

Means within the same column followed by different superscript letters are significant difference (p<0.05)
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!
¥

3. uan12Anm1Fu0uen NI Inpa uusiivazan lunsaasani

' |
v o ¥

Xy de J 4 - Y 4 ad
mﬂ@.mqﬂﬂwugmmmmnim (ANNgATN 4) YinrsiEnranIndIinamanuNenaunuealansyiy fasay
0 (g@m3AauAN), 25, 50, 75 waz 100 (tatnuinuily) Wetnsetegnive 5 fretns Tldaaund1s avuuun dnan
NMFUENILANEUDITUANTILAZAIANUTN WL ARINNGIN AW BRIINITURNITANBTBTUANNT IFRenINd 19 TNg

wuiNenaunuuNaanszAusinge ldiinnuuansseensiiadAtyiusaed1enaunu (0>0.05) TuaniziAiAu

o o

wivaasanndaNuansateiiadAty (p<0.05) neiinausNLERauenInd e Inafdnaslugnf (Table 5)

Table 5 Physical properties of cookies added dried sweet corn cake powder

% DSCP (w/w) Width™ (mm) Thickness™ (mm) Spread™ ratio Hardness (g)
control 41.72+0.18 7.87+0.32 5.35+0.20 416.61°+38.68
25% 41.38+0.77 7.27+0.23 5.71+0.08 473.76°+77.62
50% 42.22+0.16 7.66+0.06 5.53+0.03 503.83%°+59.27
75% 41.29+0.60 7.71+0.26 5.40+0.23 508.52°°+55.33
100% 41.09+0.59 7.90+£0.40 5.29+0.44 524.38°+5.28

> Means within the same column followed by different superscript letters are significant difference (pS0.05)

AuFLnan13IAANA lUTTUL L* a* b* wangsa Figure 3 uae Table 6 wudnnandnaanInd1ainamnuasly

' v
= =<

ANAN AR INA919 (1Y) anad 1oueiiAtauidudnns (a%) wazAraaududinaes (b*) tWnau (p<0.05)
UBNANNUULAIANAINAATDIR (C*) TURANIURNINIZHLNINALNG WAAIDINARTUTTHANNENIBIANNTL A7 AN
HUND9284A (h°) ansnszAuNIImaunusaananInd1atng Tnaaeludag 63.92-75.36 wansdadeg]ludasdduunsds

Awand A miuAnuuAnNeedd (AE) naudenFauiauiufetearuAn (p<0.05)

Figure 3 Appearance of cookie added dried sweet corn cake powder




B

MIATIMEANERTYINT T 30 (ALN 2) WEAIAN — BONAN WAL 2568

BURAPHA SCIENGE JOURNAL  BJRAPHA SCIENCE JOURNAL Volume 30 (No.2) May - August 2025 UNAAASY
Table 6 Color value (L*, a*, b*) of cookies added dried sweet corn cake powder
% DSCP Lightness Redness Yellowness Chroma Hue angle AE
(w/w) (L) (a”) (b¥) (CY) (h°)
control 64.46°£1.74 3.50°+0.33 15.98°+0.60 16.65"+ 0.40 75.36°£3.23 0.00°4£0.00
25% 57.28°+2.52  6.51°¢0.52  18.04°+0.75  21.88°+0.88  71.92°+0.22  7.89°+1.49
50% 55.09°+1.06 7.73°£0.40 18.85%+1.29 20.76°£0.55 66.24"°+2.01 10.04*°+0.31
75% 55.19°+1.87 8.14°+0.34 20.15°+2.03 21.98°+0.34 67.31°+0.82 10.22°°+1.05
100% 52.40°+0.61 8.77°+0.22 20.23°+2.12 21.46°+1.98 63.95°+0.14 11.67°+1.64
ab,c,de

Means within the same column followed by different superscript letters are significant difference (p<0.05)

a1n Figure 4 azwiulgdiniainmenindiainaluanndenaliannfiliunungasy Tuamaivnay (p<0.05)

Q
[ '
=< o ¥

mmé’mﬁummﬁme:u’m’m%ﬂu Table 7 ﬁﬂ?mmmwm%mﬁmummmmmmmﬂmq‘lﬁwmmmﬁLﬁm\ﬂ,u

AnN asnannusianAfFNmsnIndainanunsziufeaay 0 fis 100 HAisunnmindasy agflutdas 0.179-0.325

Q Q

0.400

a a e
~ 0.300 4 _;E ey QR
© b AR RRER RRERS,
~ RRERS, RRER RRERS,
> RARES RRRAN R
= oy RRERS, RRER RRERS,
= RRER RRERS, RRER RRERS,
-‘G O . 200 — RRERN AR ARARA SRS
S RRER RRERS, RRER RRERS,
N RRER RRERS, RRER RRERS,
Q PRER, R RRER RRERS,
S RRER RRERS, RRER RRERS,
; 0.100 4 RRER RRERS, RRER RRERS,
' RRER RRERS, RRER RRERS,
RRER RRERS, RRER RRERS,
RRER RRERS, RRER RRERS,
RRER RRERS, RRER RRERS,
RRER RRERS, RRER RRERS,

control 25% 50% 75% 100%

Figure 4 Water activity (a,) of cookies added dried sweet corn cake powder

a,b,c

Different lower letters on the bars represent significant difference (p<0.05)

= - = o g o 4 oA a Y o o e
HANTTANEIBIALTENEUNIUARYRIARENNANNNS 5 Arat1enAnmanndITnaaulussAunwAnsnaii

waRIAS Table 7 wudnnasidsrenndaInanaulugnidenalinandneiinnsinauaesdiununnuas (feuas

2.00-3.39) T1/951 (Fasaz 5.95-8.60) lusiu (Fesay 28.67-32.33) 181 (52882 1.08-2.01) wazleanuns (Fesay 1.14—
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8.64) auzNFuauan U lansniAanas (Fasas 63.32-53.79) asinailils

a v ¥ ] % dydl a val U
WﬂuwuuﬂﬁﬂqﬂﬂQﬂNQﬂWﬂmWQIWﬂﬂQWuﬁQﬂiﬁﬂﬂﬂﬂN@miﬁuﬂfuﬂﬁ%qﬂﬂﬁﬁqﬂ
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Table 7 Chemical composition of cookies added dried sweet corn cake powder

d1A5y (p<0.05)

a K
WHIUY L

UNAINIAE

satuaziiuladnnig

Hasanidiunoullsiu 1dn uay

% DSCP Moisture Protein Fat Ash Total Total dietary
(wiw) (%) (%) (%) (%) carbohydrate (%) fiber (%)
control 2.00°+0.16 5.95°+0.35 28.67°+0.45 1.08°0.00 62.32°+0.95 1.14°+0.80
25% 2.47°+0.08 6.77%+0.90 29.58°+0.01 1.27°+0.06 59.92°+0.75 2.28°1.27
50% 2.82%+0.30 6.73%+0.93 29.62°+0.17 1.49°+0.01 59.35°+1.05 5.56°+0.16
75% 3.14°°+0.30 7.75°+0.17 31.20°+0.18 1.74°+0.01 56.19°+0.29 6.44"°+0.00
100% 3.39°+0.05 8.60°+0.24 32.22°+0.46 2.01°£0.01 53.79°+0.28 8.64°£0.40

ab,c

Means within the same column followed by different superscript letters are significant difference (p<0.05)
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Effect of treatment on B—carotene content (A), total phenolic content (B), DPPH radical scavenging

activity (C) and ABTS radical scavenging activity (D) of cookies added dried sweet corn cake powder
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Different lower letters on the bars represent significant difference (p<0.05)
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Table 8 Sensory evaluation of cookies added dried sweet corn cake powder

% DSCP Overall
Appearance Color Taste Texture Flavor

(wiw) acceptance

control 7.24°+1.90 7.27%°+1.59 6.87%°+1.83 7.29°+1.78 7.58%+1.39 7.00°+1.88
25% 7.60°+1.42 7.47°41.20 7.33°+1.13 7.64°+1.40 7.49°+1.25 7.47°+1.50
50% 6.00°+1.78 6.87%°+1.32 6.67°+1.21 5.80°+1.77 6.27°+1.42 6.00°+1.78
75% 5.69°+1.94 6.87°+1.20 6.44°°+1.39 5.49°+1.71 6.04%+1.45 5.96°+1.57
100% 4.87°+1.42 6.51°+1.53 5.98°+1.67 4.62°+1.81 5.60°+1.67 5.29°+1.55

ab,c

Means within the same column followed by different superscript letters are significant difference (p<0.05)
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