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Study the appropriate ratio of wheat flour and buckwheat flour to develop a healthy
steamed bun product.
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Abstract

This study investigated the effects of wheat flour substitution with buckwheat flour at different ratios
on the quality of steamed buns (salapao). A control sample prepared with 100% wheat flour was
compared with composite flour samples containing wheat flour to buckwheat flour ratios of 60:40,
70:30,and 80:20. Sensory evaluation was performed by 30 untrained panelists using a 9 -point
hedonic scale. The data were analyzed using analysis of variance (ANOVA) at a significance level of
p < 0.05. The control sample exhibited significantly higher lightness (L*) values and volume than all
composite samples, while increasing the proportion of buckwheat flour resulted in reduced lightness
and volume. In contrast, hardness and chewiness increased significantly with higher levels of
buckwheat flour, whereas springiness and cohesiveness decreased. The sample containing the
highest proportion of buckwheat flour (60:40) showed the greatest hardness and chewiness values.
No significant differences in overall acceptability were observed among the samples (p > 0.05);
nevertheless, the 60:40 sample received the highest mean overall liking score. Chemical analysis
revealed that buckwheat flour incorporation significantly increased protein, dietary fiber, ash, and fat
contents, while carbohydrate content decreased. The 60:40 sample contained the highest protein
(6.57%) and dietary fiber (7.81%) levels. These results indicate that partial substitution of wheat
flour with buckwheat flour at a ratio of 60:40 can enhance the nutritional profile of steamed buns
without adversely affecting consumer acceptability, despite changes in physical and textural

properties.
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19 10 wiit diaudadunou nouay 25 ndu edsuladunounay

sintalugmidn 45 uidt dhluilsludeds adglnuse w10 undl

AnsnTauInyaNYe U aN ST LUENE wasuen
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ngRu drunay wland : wlalndn (n3u)
ngfﬂiﬂ’)‘UQiJ E,j(ﬂiﬁ 1 Ej(ﬂ'iﬁ 2 fgjfﬂi‘l?ll 3
(60 : 40) (70 : 30) (80 : 20)
wdedd asUaeg 650 390 455 520
utaUmin 0 260 195 130
gan 15 15 15 15
oy 5 5 5 5
ﬁw@qamw 150 150 150 150
Uvan 380 380 380 380
LB 40 40 40 40

2.3 NMIVAHIUAMNINATUE

thanwwesimuvessnandy diluinmameresindssuy L*
a* upe b* Ingluiedasind Hunter Lab gu Color Quest XE lag
A7 L* mangEannnuansiiaaans 0 (§7) auie100 (W12) +a*
wnedsmanududuas way -a* wnefsmanududifer +b*
wanedsaaududindes was -b* wunesaanududiity
mmfuﬁ']mum AE 1agAuangunis AE*= [(AL*)2+ (Aa*)

2+ (Ab*)2] v2
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3) AuvkuuYeIaU dunulaglygns

AUNUILUUIBIFIANUT (g/cm3) = Wrnidnvasgiandl/
Usunsvaswianl

2.5 ms¥aAniioduia (Texture Profile Analysis, TPA)

msaaiedudavesmandinsiaiesinadnvasiieduda
911115 laun A1A1uude (hardness) Adatn1zanelu
(cohesiveness) ﬂlﬂmm%wau (springiness) wazAmLAEIle
(Chewiness) TneLA3 a4 Texture Analyzer simﬁm Stable Micro
Systems i;u TAXTplusC aaeWa T Cylindrical probe (P/25)
Lgumuquéﬂmq 25 fladluns wssuiegdsandaild
LLgaé?nﬁﬂﬁﬁLﬁuﬁqquﬁﬁaqLﬂunm 30 Wil warihfe1w
NuisnanwenAiasins iy Insanzuesnsiaiiswelul
ausalunisiadouiivesinda (test speed) 5 mm/s, trigger
force (10 ¢) way s¥aunsnawrTaaslulusaesns (strain) 75 %
¥msTaranaa 12 91 mntuussuiisudnvarsinansymig
wanSususmaungasmunuiugnsilsudsdeinmaunuuds

a1a Nseway 20, 30 way 40

2.6 N15ATILNDIAUTENBUNINLAT]

JinszresnUsznoumanaiveswiat tawn Anudy aeda
AOAC. (2023) 925.10 TUsiu @235 In-house method TM-
CHO017 based on AOAC. (2023) 992.23 lustu 8335 AOAC.
(2023) 922.06 161 AEF AOAC. (2023) 923.03 leo1ms mae3s
AOAC. (2023) 985.29 dmdumnslulawnsalenisiiuae feaunis
sTuleiasn (%) =100 — (A (%) + TUsiu (%) + Taifu (%)

+ T8993 (%) + 107(%))

2.7 MsUsziliugnmnsssamauis
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Snwnumiloduda uavanuveulassin TnelinUszdius o 30 au
U3gnaunl8819138 Yaans uwazindnwviauzdalaians
uinerdemalulad svusnangaunw vl Sn1sdngidunis
Lﬁ%ﬂfé’f’aaé’mmuzﬁu wazthazuuuiilaundinsgiauuUsnu
P1875 ANOVA TasvadouauuANA1eIAIRAEAI87S DMRT

(Duncan’s Multiple Range Test)
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3Lﬂswﬁmmwiﬂiauﬁuaa‘zjyaagaﬁ%a ANOVA uagiuTguiiigy
AULANA9VDIALRAEAEAS Duncan’s Multiple Range Test
Imaiﬂuyl,mumsmaaqquq'uaa‘waauqim‘ (Completely
randomized design; CRD) LLaamimmaauqmmwmwiza’m
Fudalyununisnaassuuvug uluvaenauysa (Randomize

complete block design; RCBD) Fiszdfuamudesiu 95 % (p < 0.05)
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AMANWAENIUTTANEUETE

aunay wUsand : wlaimin

gRIAIVAY qmﬁ 1 qmﬁ 2 gmiﬁ 3

(60 : 40) (70 : 30) (80 : 20)

%”f . 6.77+2.05 6.67+2.01 6.73+1.55 6.20+1.56
nau (NN3ANNAY) ) 7.50+1.17° 6.97+1.40%° 7.43+1.41° 6.77+1.16°
nausa (NauAntuszrenisiaeludan)™ 7.47+1.53 7.50+0.97 7.07+1.68 6.77+2.10
YR 7.60+1.612 7.43+1.28%° 6.60+1.25¢ 6.57+1.65
\odurd 7.90+1.15° 7.30+1.15%° 6.93+1.99° 7.20+1.27%°
AR ULAYTIN" 7.23+1.74 7.53+1.28 7.27+1.36 6.87+1.20

v o

. o o o = e o o o Py o o P
ANRde+ANTENUIATYIM T80T TukuIeUs IMManITInINLANG WTIENTIIE 1Y N19aDd (p < 0.05), ™ LR 1uuans 197N 19ads (p < 0.05)
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o w
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N Yoooa A, o - A9NaRTN 2 Wazansi 3 eu9ltdAyNIeada (p < 0.05)
9H318ULUIEIAULAZLUIUAIANLANAIINY (A1F199 2) WU v v v °

@mé’ﬂwmzmuﬁ nausa LLa%ﬂ’J’]JJGUE)UIYﬂEJS’JiJSUENSU’]a’lL‘U’]‘V!ﬂg(ﬂi ﬁm%’ugmﬁﬂwmzmmﬁaé’mﬁa ‘W‘U’J’]sll’]a’lLU’]QG]SWJU@NﬁﬂSLLUU
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luupnmsiueendidedAymisans (p > 0.05) lnedavuuuiade

ogluvI9 6.20-6.77, 6.77-7.50 UaL 6.87-7.53 MUEIG

WAYggn uazuann19NgaUIgnIn 2 egnaditdudAyni

Y 9

&% (p < 0.05) Unuegns¥ 1 uazamsi 3 LuuanNA1INgmsAIuAX

915991 3 USAIKANTTIATILVIAGININY NNIENIN Y898nTITINTA I auYe T InaNsenINutiad uazuleUninaonanmyeswanimsioianduiogunIn

Aunay wUeEnd : wlaiain

AMNIN
ANIAIUAY gjmﬁ 1 qmsﬁ 2 gjmﬁ" 3
(60 : 40) (70 : 30) (80 : 20)
ﬂmjﬁ’]‘WV]’Nﬂ’]EJﬂ’]‘W
Ms¥ana
And L¥ 84.97+0.23° 75.35+0.44° 77.89+0.72° 79.16+0.24¢
ad a* -0.22+0.23° 2.10+0.12° 1.73+0.07¢ 1.03+0.05¢
and b 12.17+0.16° 15.73+0.31° 14.70+1.17° 14.32+0.08°
U3ums (cm?) 85.00+3.33° 70.00+3.33° 75.67+0.89° 70.00+3.33°
USumsdwig (cm®/ ) 0.35+0.01° 0.43+0.02° 0.40+0.00" 0.43+0.025
ANUVILLLY (g / cm?) 2.83+0.11° 2.33+0.11° 2.52+0.03" 2.33+0.11%
Hardness (N) 51.23+8.69%  140.00+14.73°  125.96+9.143°  124.46+7.64<
Springiness 0.95+0.02° 0.68+0.18° 0.56+0.21" 0.53+0.15
Cohesiveness 0.26+0.02° 0.22+0.02° 0.19+0.01¢ 0.19+0.01%
Chewiness 12.75+3.24° 20.89+5.93° 13.58+5.84* 12.20+3.25%

v o

Anade=ANTeNUNINTgIN 105805 TuuwaueuseiuLaavinIuuansNdueeildes Ay 1eaas (p < 0.05)
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AALTAINBATIUSENBUME M3 TnAE Bues Bumsdung
AnLTLLLY warmsianiledusta laun Aanuuds (Hardness)
arBanizanglu (Cohesiveness) ﬁwmmﬁwﬂu (Springiness)

' X ¥ . p= a 1
WATAIANULALILA (Chewiness) fs1easidunsall
3.2.1 NaYRINTInAAVRILIAUN

%WaﬂLﬂﬂqmimuquﬁﬂ'wmmaiw (L*) qaﬁqm (84.97+0.23)
Fauanadsmnuansimnniudledisuiusanuiiaagesia
nafuudatan lunmssiur eauigesi 1 Salisananu
voaulataingefign fa1Auavanases1eiteddsy
(75.35+0.44)

ganUrgnsmuauanintnuiudiderninnineandinn
gasninisiduwdsdaln (-0.2240.23) dmfuriandigasi 1
Fafldnsauvesladaingsgn nuafiananududuasnnni

ManUgnsnilonsauveuladainuesni (2.10+0.12)

graniinsiuussaiamngasinaanuduiindesgena
gosenuan laegrsmuaudimenuidvdivdowiiign (12.17:0.16)
el nurmaigasitmaudeinlusaaugean @au
ansit 1) waarundudindesgefign (15.73+0.31) wasidle

USunauwdsirdnanas aanududivdesdivunlulanasnudisu

1NYBYAMINATT 1111N1TATIENAMULUTUTIU kazAIY
WANANNERR WU ANE L* a* b* vesmatiignsnluay
HanUgasi 1 ¥1a11gasi 2 wazerandigasi 3 Ay

o w

uANANNAUELITYEIAYN1EDR (o < 0.05)
3.2.2 Y5u195 YSHRS9INIE LagAMURUILLLY

Sns1auwlsandazulsUaIndnanausunnsveswianiiaenad
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gdAtyneada (p < 0.05) lngwianigasauaudauTigg

agn (85.00+3.33) Uaghanaeangraninnansninisiiy
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wladadn Galausunseyluyae 70.00-75.67 cm? il luny

o o a

ANUUANANBENEITEE AN 1eatiAveIn TN TIEMINgR T

£

nMsANLUSTRIRAIEAU (p > 0.05)

Tupuusnsdmg s1anignsaiuauinIUinnsdmgen
g (0.35+0.01) wagwanAeNgasniinisianuUsirInusans
pyiiiad1Ayn1eadia (p < 0.05) lnegnsnidnsinwdedainia
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Wigugussmeansninisifisudadada (p > 0.05)

3.2.3 n157aA i oduid (Texture Profile Analysis; TPA) 6
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' < a ! o o
A1AINLT Y (Hardness) ¥181LUNEATATUANL AR N & A

(51.238.69) warLANAI9INGATNANITANRUITATIRDE 19T

o o
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fign (140.00+14.73)

AIAIUEANY U (Springiness) B1a1UIgATAIUANIANGIN AR
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o 1 a
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a a
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Y
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(20.89+5.93) uazuanAeANgAIAIUANDLTITEd Ayn9aDa
(p < 0.05) luvaueiignsn 2 uavgnsi 3 luunnneNgnsAIUAN

o o a

pU9ltYdAEN9EdA (p > 0.05)
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gnInIuaAY ;jmﬁ 1 qmﬁ 2 qmﬁ 3
(60 : 40) (70 : 30) (80 : 20)
ANATNNIAAL]
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