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Nutritional, Antioxidant, and Sensory Properties of Crackers Substituted with

Sangyod Phatthalung Rice Flour (Oryza sativa L.)
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ABSTRACT

This study aimed to investigate the effect of

partial substitution of wheat flour with Sangyod
Phatthalung rice flour in cracker production with the
substitution levels of 0, 25, 50, and 75% were
evaluated for their effects on physical properties,
nutritional composition, antioxidant activity, and
sensory attributes. The results showed that the
increased proportion of Sangyod Phatthalung rice
flour significantly decreased (p<0.05) the lightness
(L*¥), redness (a@¥), yellowness (b*), hardness and
water activity (a,) of the crackers, while the
crispness, protein, fat, crude fiber, ash, total
phenolic content (TPC), and antioxidant activities
(DPPH and FRAP) were significantly increased
(p<0.05). Sensory evaluation revealed that crackers
containing 50% Sangyod Phatthalung rice flour
highest

acceptability score, at a moderate liking level (7.02).

substitution  received  the overall
These findings suggest that Sangyod Phatthalung
rice flour possesses considerable potential for the
with

improved nutritional quality, enhanced antioxidant

development of value-added crackers

activity, and favorable consumer acceptance.

Keywords: cracker, Sangyod Phatthalung rice, wheat

flour substitution, nutrition, antioxidants, sensory
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1

Table 1 Formulation of crackers with different substitution levels of Sangyod Phatthalung rice flour.

Formulations

Ingredients (g)

0% 25% 50% 75%
Wheat flour 600 450 300 150
Sangyod Phatthalung rice flour - 150 300 450
Water 290 290 290 290
Butter 100 100 100 100
Salt 8 8 8 8

mMInAaLAsIINasIaINAISTeUNaISaE
warNaIsUIFIUneAN N WHNGD wazAoy
Authasluusdrunautamalidfud Taweas
TWwnananlmduieionfuauldfeile thdunay
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Wasiadaneningadsiansly Table 2 wuin

Wansindsivesivnglivsunauasusenauiluedn
533 (TPC) wirffu 437.58 mg GAE/100 ¢ DW &dn
agluseAugs (>100 mg GAE/100 g DW) analngai
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A0AARDINUTIUINUVDY Hansakul et al. (2011)
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Table 2 Antioxidant activity of Sangyod Phatthalung rice flour.

TPC DPPH FRAP
Ingredient
(mg GAE/100g DW) (% radical scavenging) (mg FeSO,4 /100g DW)
Sangyod rice flour 437.58 +13.51 17.28+0.25 305.64+22.43

Remark: Data are presented as mean + standard deviation.

wana il wansiieszsiaua ol
nMsAueuLadasEYeInaIsUIddneninaiie
75 DPPH wu71 dA1aduaiunsatlun1sminouya
dasy WU Sewaz 17.28 (% radical scavenging)
yairfimsUszidiunnuaansalumsiueyyadass
$e35 FRAP Zeazvisudneninlumsimdlooay
wian (Fe** 1Ju Fe?) wudn danvindu 305.64 mg
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Jugmdes (0" fuuiliuanaseesotios adl
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AR FsTLAsnnesiAu LT uLarAALETNg
(L*) anad WaAINa1Id0nAa 89N US18ITUVD I
Wangpankhajorn et al. [25] Fanuinsiiunanng
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l
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Figure 1 Crackers with different levels of Sangyod Phatthalung rice flour substitution

Table 3 Physical properties of crackers with different levels of Sangyod Phatthalung rice flour

substitution.
Color value Hardness Count peaks
Formula AE
L* a* b* (N) (N)

control (0%)  69.18+0.02°  3.56+0.04° 10.52+0.01° - 14.71+3.68° 4.80+2.28°
25% 62.80+0.07°  3.35+0.06°  6.57+0.02° 7.51 14.19+3.26° 6.60 +2.30°°

50% 60.35+0.70°  2.83+0.37° 3.97+0.69° 11.02 1128 +2.85®  8.40 +1.14°

75% 59.73+0.14°  2.70+0.28° 2.90 +0.53¢  12.17 7.40 £2.47° 8.60 +1.14°

Remark: Data are presented as mean = standard deviation. Values in the same column followed by different

letters are significantly different (p<0.05).
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azanas Winlsnluwasninesgnmaunuiifosas
50 waz 75 fiAAmudsiiningasaiunu usiile
naaDmMALUIETasTdsinenings i3say
100 TukAsniNes A2835n15 A 837w U51n49791
wesnunasliannsndusuld desmnvianidndsd
neanngeliiingmu Feldaiuisoasialaseasng
udaussldvinty vanasandvilvuasninesilad
AusIuLaziUTIEnINFsflAAaudedi [25]
AOAARDINUUINBUBY Piyawat et al. (2021) [27]
wudilenaunu wansandmenanitnldiuess
flifnguau dawalifdraruudeanasuazfianm
nignsifinansardifiosudnforlundndasl
wasnnes warludue count peaks Fadueniild
Tun1s3ndurusonaduveussdinu (force peaks)
vz Tndnumeiedudavemdnsdnel Tnsvonis
AUNTBU (crispiness) 3 8ANUTE (fracturability)
YosHAnSusuATNNDS (28] nudiilenauyunand
andde andindsivesinadutiinuiiiniy
¥irl%An count peaks iuTumuadu wansds
A71UNTOULALALLUTIZDIUATIINDI TR LTY
[29]
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Table 4 Chemical properties of crackers with different levels of Sangyod Phatthalung rice flour

substitution.

Chemical Properties

Formulations

0% 25% 50% 75%
Moisture content (%wb) 1.64+0.12° 1.46+0.03° 1.33+0.03 € 0.73+ 0.01¢
Protein (%db) 5.95+0.47¢ 6.87+0.11° 7.48+0.23" 8.86+0.20°
Fat (%db) 11.64+0.32° 12.83+0.63¢ 13.71+0.24° 14.70+0.19°
Crude fiber (%db) 1.48+0.04° 3.90+0.47¢ 5.22+0.51° 6.90+0.26°
Ash (%db) 1.13+0.07° 1.44+0.02° 1.61+0.02° 1.72+0.26°
Carbohydrate (%db) 78.16+0.19° 73.50+0.89° 70.65+0.87¢ 67.09+0.45¢
Calorie (Kcal/g) 5.04+0.11¢ 5.27+0.04° 5.42+0.02° 5.55+0.02°
Water activity (ay) 0.13+0.01° 0.07+0.00° 0.04+0.00° 0.02+0.00¢

Remark: wb= wet basis, db = dry basis. Data are presented as mean + standard deviation. Values in the same

row followed by different letters are significantly different (p<0.05).

HAN1SILASIEW09AUTEABUNINLAT VB
WASNLNBSNALNUNANTEEAI8NAaIST T NYA
Wnae wansly Table 4 wudn Ysunadlusau oy
Eulovenu wasidn Wit uauU3unanismauny
yosaniindivenings esnranddndsd
neangauTInalusiusesay 7.5-9.0 lufiufosas
2.5-3.0 [30] usinansandudnlusiusmsenans
\An (cake flour) AUsunalusAuiesas 6-8 ludu
Sovay 0-1.2 [31] FefluSunalusiu wazluius
nimaniindsivenings Wethwanidndsiven
Wnamawnuransadlundadusiuasnines
dawalindndaunivsuialusau ludu waziduly
veTuLiiuTY Sedenadasiuiideues Punfujinda
et al. (2025) [32] wuin leldnansdndadven
Wingaununasandlundnduantamesiandmal
Usunandulovenuiud u squdmdssuves
nAnSaaiuasninesTinawunasadsae Wans
Irdsiveaingedanfiutunuddu Tnedeieg
Tuv24 5.04-5.55 Alaunasirensu iesaina e
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v A

malavuinislutdsdveageninlurlaiisanisnan
namteRu Sederalirmdsnuiutuge

Turaugfimafinduresanitndsdiven
Wnasdundaduainasnines draliuiuiu
aslulawnsnuasauduanandowssuiisudy
ansmuay Liosanlunanitndsdneaingsd
UsnamnslulamsaGesas 70.95) [2] dndwannd
ad (fovaz 76.20) [33] ileuTunamlannstnndsd
peerina RNty U3 wansandanasdsnals
Unaanslulawnsmanas uasdArTananindase
(a,) T04EATATUALIIIAY 0.13 ArTanauinBasy
gnsnawnuaenaTiIFiineaimasoylugae
0.02-0.07 lneAnUSaanindase (a,) voswdn i
uAsALNDFIAAINTY 0.6 [34] Feanansadnindu
Usznnomnsuiefidanuuaensedeioqduvss
nalsauazrUasnsiesiouilan [35] 3nAMAININ
LaguIn1svesndniusiuasninosnawnunlaand
shevianiindmeaimaeiiaunldiansliiui
nanAaudlnaAmalaguinslusulusiy ludu
Gilomeu uasd Airou
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Table 5 Antioxidant analysis of crackers with different levels of Sangyod Phatthalung rice flour

substitution.
TPC DPPH FRAP
Formula (mg GAE/100g dry (% radical scavenging) (mg FeSO, /100g dry
weight) weight)
0% 342.00+30.16° 15.34+0.96° 273.04+22.82°
25% 630.69+7.49° 25.42+0.32° 385.76+28.71°
50% 679.86+26.11° 29.14+1.29° 612.00+£26.59"
75% 732.50+31.25° 36.57+0.09° 704.23+26.75°

Remark: Data are presented as mean = standard deviation. Values in the same column followed by

different letters are significantly different (p<0.05).

2.2 815A1UYYABATTVDINANA UIILATALNDS
naununaTadflenaIsindineaings
INNMIANIEN I UYL ADATEVDIUATNNDS
TndsdneaingauTinuiuandsiu fiuanddy
Table 5 #u11 MINALNUNAITTNIFTNEAT NG
Tuusuaiinnd ufinasenafiud uresansdy
auyadasves i AN (p<0.05) wasnines
ansvauny fifosar 75 fUSinamsUszneuiiuedn
53 (TPC) AINTTUANTANUBULABATE 7835 DPPH
uay FRAP gufian Tnedanfiutuaingnsmunudn
Ju 2.14, 2.38 waz 2.58 Wi muddu Mty
yesUTIamIAueyyadaszenailoswnainms
DYUINATANTIINNA T neaing s lneianie
naua1susenauuedn (phenolic compounds)
Wanlausea (flavonoids) wazuoulnlayiiu
(anthocyanins) § iuanseengnd n1adanndi s
unumddglunisdudsuagminouyadasy
a1susEnaufananaunsaviand i 1l udale
Sidnnsounielalasiauunauyadass Jagivan
AL EN183INNTEUIUNTTRONT LT ULA Na
nsfnuidenndoeiuseaIuTes Srisawat et al
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(2010) [36] Fenuimsidndaiveaingaunld
Juingavlundnsasiemsdaaliirinuainse
Tunssiuoyyadasyresnandusifiuged uogned
HedAYN19ada (p<0.05)

2.3 Uszfiunantnniesussamaun avaswa ng o
wAINNBINAUUNEITENER AT dnen
OGN

HAUSELIUAMAINN I UTEANT U AU S
LATNNBSNARNUNAITaaMIENa1IsTITIvn
yings wandlu Table 6 Wuin uLAsNINBSTINALNY
yanstndsdveningeifesas 25 1§ 5uaziuy
auveuludiudnuazlsng 4 sand idoduda
wazaNvaulnesnliuanm1siueg il dedAny
y19aid (0>0.05) FugnsAIUAY LT 8991113
naununasindsdveaingaiifesay 25 19y
Usnaiaununaniindadneaingdudndiud
Wagnianiviardadviliuasninasiugns
naunusesay 25 denlianwuglndiAsaiuans
AIUAN dwralinzuuuauvauliLangneiy
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Table 6 Sensory evaluation of crackers with different levels of Sangyod Phatthalung rice flour

substitution.

Formula Apperance Color Flavor Taste Texture Overall liking
0% 7.38+1.19°  7.32+41.25° 7.16+0.76° 6.64+0.85° 6.32+1.46° 6.36+1.27°
25% 6.98+1.02°° 6.88+1.25%° 6.60+1.08° 6.78+0.97° 6.58+1.10°®  6.52+1.48%
50% 6.84+1.09° 6.70+1.34° 6.54+0.99° 7.26+0.94° 6.90+1.07° 7.02+1.30°
75% 6.58+1.27°  6.36+1.39° 6.2240.97° 6.14+1.01° 5.62+1.60° 5.98+1.39"

Remark: Data are presented as mean + standard deviation. Values in the same column followed by

different letters are significantly different (p<0.05).

wild onaunuuImuddei neaing i
Windu uasninedaeddnwueiuana1991ngns
AuALaNNd L azdtulddTlugasnismaunuans
admenanitndiveniifosas 50 uazfovas
75 lasuAzkuuAINYULANAINAINgATAIUALTY
nnAuaNYy uilugnsmaunud fovas 75 195y
AziuuAuveulagINtENINaINgRTNALNLT
Yovaz 50 daldsuarnziuuauveulngsawlyl
wansafugasauay ieannnisaunuans
Imdadveningslugnsisesas 75 1duUTud
inniuluhlfdeduiatiniusou uasninesiiad
W findusavestniitandu Tedewalviazuuy
ALY UAUTANA LagAmvouTasTILanaY B9
H0AAADINUMUIIBUDY Lekjing et al. (2019) [37]
Id s uAsmaururanianddenans
Tndsdnonings wui AzuuuFuNGY saNA ua
anureulneTITesTUNTURE T ST ded
neavingIsesa 50 ununaasandiy gandnvu
yuiReldnandand Sovar 100 (gnsruny) uay
nMswnuinlaniaasmenaniindadveningsi
Yowaz 50 Wudamdwivnzaniigadmiuns
nAnvuNTURB et Indizuuunumeulas s
asaauABItULATAINesaRTNITMAUNUT SeBaz
50 Mfaunlel luvafiuesninesgnsmaunuiiesas
25 dazuuuanuyeulagsiuliuana19iuans
muAy wililonaunulutiinadisnnninfesas 50
aziuuauveulagTINanas tosanna1ifin
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