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Abstract
The demand for bakery products that meet criteria such as being gluten-free and nutritious

is increasing. Edamame soybean residue, a byproduct derived from the production of Edamame
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soybean milk, is renowned for its abundant fiber and protein content. The aim of this study was to
investigate the fortification of fiber in butter cookie products using Edamame soybean residue flour
(ESRF) by substituting wheat flour with ESRF at levels of 0, 15, 30, 45, and 60%. This research found
that cookies enriched with higher fiber levels and supplemented with ESRF showed a significant
decrease in hardness and crispness (P < 0.05) (1.52-4.45 N and 2.17-7.67 Count peak +, respectively),
while experiencing an increase in both fiber and protein content (P < 0.05) (0.95-9.99% and
30. 43- 59. 89% , respectively) . Nevertheless, sensory evaluations revealed a notable decline
in acceptance of color, texture, taste, and overall liking (P < 0.05). Therefore, the addition of fiber from
ESRF in butter cookies at a 15% level resulted in similar sensory acceptability compared to cookies
without this fiber supplementation (P > 0.05). However, the 15% fiber-enhanced cookies displayed
significantly increased crispness (P < 0.05), along with fiber and protein contents measuring 2.58 and
41%, respectively. This study provides a framework for improving the nutrition of cookies, minimizing

production waste, and enhancing the market value of ESRF.

Keywords: Edamame soybean; Residue; Flour; Cookies; Fiber
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Table 1 Formulation of ingredients for cookies preparation

Cookies fortified with fiber from Edamame soybean residue flour
Ingredients (%)
ESRFO ESRF15 ESRF30 ESRF45 ESRF60
All-purpose wheat flour 41.32 35.12 28.92 22.72 16.52
Edamame soybean
0 6.20 12.40 18.60 24.80
residue flour
Unsalted butter 24.79 24.79 24.79 24.79 24.79
Fresh whipped cream 18.60 18.60 18.60 18.60 18.60
Icing sugar 14.47 14.47 14.47 14.47 14.47
Salt 0.41 0.41 0.41 0.41 0.41
Baking powder 0.41 0.41 0.41 0.41 0.41
Total 100.00 100.00 100.00 100.00 100.00

ESRFO, 15, 30, 45, and 60: Substitution of wheat flour with Edamame soybean residue flour at levels
of 0, 15, 30, 45, and 60%, respectively.
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Figure 1 Production of cookies fortified with fiber from Edamame soybean residue flour
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fifl Load cell wu1n 50 kg seiinaunuiaansenszusn aun 2 mm (P/2) nsnaaeuld Compression
mode 1ael4an Pre-test speed 1¥11AU 3.00 mm/sec A1 Test speed L1110 10.00 mm/sec A1 Post-test
WU 10.00 mm/sec WsanaLintuaunsyiaia 50% VBIAIUFIVDIIBES (Strain) uay Triggered contact
force iU 0.5 N finwlasizain Mba et al. (2023)
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3.1 audannenmvesanAndn nasuaulevinuinndusedu
myBeswiandBnenienm leun A1d L* a* b* A1nunds wazaaunseuvesaniniinmsesuduly

nudanindansegdu uanwmads Table 2 wag 3 aud1du waadusianiesudleanudanindiussgiu

Table 2 L*a* b* values of cookies fortified with fiber from Edamame soybean residue flour

Color
Treatments
L* a* b*
ESRFO 76.82+1.71° -0.37+0.18° 26.09+0.45°
ESRF15 72.28+1.31° -1.60+0.90° 28.81+1.13°
ESRF30 69.56+0.93" -2.85+0.21° 29.19+0.55°
ESRF45 66.30+1.09° 2.58+1.22° 29.44+0.37°
ESRF60 60.52+0.43° -2.52+0.63° 30.78+1.10°

All data were reported as mean and standard deviations (n = 3). Values with different superscripts in
the same column are significantly different (P < 0.05).

ESRFO, 15, 30, 45, and 60: Substitution of wheat flour with Edamame soybean residue flour at levels
of 0, 15, 30, 45, and 60%, respectively.

ESRFO ESRF15 ESRF30 ESRF45 ESRF60

Figure 2 Cookies fortified with fiber from Edamame soybean residue flour ESRFO, 15, 30, 45, and 60:
Substitution of wheat flour with Edamame soybean residue flour at levels of 0, 15, 30, 45, and 60%,

respectively.
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LOANT513U (Asparagine) 8zaniiu (Alanine) uazngniun (Glutamate) daudsuiuuiniandAgyinuly
duszdusgluguvesylasa (74%) Wgnlna (3%) waznglaa (3%) (Nair et al, 2023; Melanie, & Ignatius
Steven, 2020; Song, Liu, Li, & Gu, 2013) sfstfuudlsnndausediu Snsaueiluvdelusiiu wazdimadond
(nglaauagyyning) duarsdeiuresujisonuaain uenainid Ufisonueaiaduindulundoudy
UfAse1n19ifnAswa (Caramelization) Fufnannsaaieiavedduianatimademiniougs wardiniada
weAluosvesansuszneumiveuaulfifumsnisua (Caramel) ifindunagsaamesa fufunnifisinisiass
wdanindauseduninay vlidianuaing (%) vesanianas uazAdmdes (b%) vosanidaniudy
(P < 0.05)
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o
o
¥
Sa
f

aduluUsunauangaiu (Table 3) wuin AndndiosdusenevresunautanindanssgduiunTudmariili

Table 3 Hardness and crispness of cookies fortified with fiber from Edamame soybean residue flour

Treatments Hardness (N) Crispness (Count peak +)
ESRFO 4.45+0.33" 5.50+0.55"
ESRF15 3.82+0.60° 7.67+1.21°
ESRF30 3.11+0.35° 2.67+0.82
ESRF45 3.81+0.20° 2.17+0.75°
ESRF60 1.52+0.25° 3.67+1.03°

All data were reported as mean and standard deviations (n = 3). Values with different superscripts in
the same column are significantly different (P < 0.05).

ESRFO, 15, 30, 45, and 60: Substitution of wheat flour with Edamame soybean residue flour at levels
of 0, 15, 30, 45, and 60%, respectively.
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uazA MY (Energy) vasanfiasuduleanuiiminiiuse uuiiinmeunuuisanddsutdanndause

[

Qduinsedu 0, 15, 30, 45 Uar 60% AIUEIAU WAAIAT Table 4 IINNANITNAGBY WU UTUIUAINY

v o | '
aa o =

vaapnAndinsasudulonudsnindusygduiaegluyie 0.97-3.90% dwinuis FedlAusunnmnnuiu

o

¥ o
aay

Lifunnasgiundndusiguyuvesnnifidediiu 7% tasuimin (uny. 118/2555) uenainfivsuiaiidasy

veannAlun1snaaesil d1eglugie 0.18-0.29 dwsuadsinalusiuwaziduls wudn Welinsuiudiunas

1 a

vadanindiwselunsunndu AlusiunasiduledAgeluegrsiitedAyvieada (P < 0.05) Laean

'
a

AUsinalUsiusasdulefinsudsiumuUnasdmndussduuilliveunuudandluand Sonadesiu
AT (Ghoshal, & Kaushik, 2020) 9MnuAETHIUINT 1891137 LLqufﬁ"aLLszzﬁQu (Edamame soybean
flour) Uszneusaelusiu ludu aslulawmsn wazidn wirifu 36.15, 20.14, 32.74 waz 3.80 (g/100g tutin
WiAe) mIua1RU (Melanie, & Ignatius Steven, 2020) NNUITEIUTIBIUI LLﬂﬂﬁaLLszzﬁﬁuUixﬂauﬁw
sy dule Tadiu arslulewmse wagldn windu 48.54, 4.98, 10.27, 22.45 uay 4.59 (g/100¢g Lminusia)
#1ua19U (Napon Janhomklai, Tippawan Wannarat, Pipat Lertkowit, & Tita Foophow, 2021) wenanil
nanINdUndesuaTndeainnisndnundiindes (Okara powder) Usenausielusiu iduloems lusu
Aslulawnse wagldn windu 28.5, 55.5, 9.8, 5.1 uag 4.5 (g/100g dwinusie) mugsy (Redondo-Cuenca,

Villanueva-Suarez, & Mateos-Aparicio, 2008)
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Table 4 Chemical composition of cookies fortified with fiber from Edamame soybean residue flour

Moisture| Water | Protein Fat Fiber | Ash | Carbohydrate | Energy
Treatments
(%) | activity (%) (%) (%) | (%) (%) (cal/g)™
0.97 0.23 30.43 30.07 0.95 0.76 37.79 5760
ESRFO g N 4 4 N
+0.05 +0.01 +1.97° +0.36° | £0.64" | £0.00 +2.35° +0.08
1.58 0.18 41.00 32.58 2.58 0.77 23.73 5851
ESRF15 g 4 . . o
+£0.21° | +0.00 +5.65 +0.62°° | +0.10° | +0.00 +6.19 +0.01
3.90 0.29 46.62 30.85 3.97 0.82 17.74 5857
ESRF30 4 g )
+0.08" | +0.01° +1.59° +2.55“ | £0.53" | £0.03° +1.47° +0.16
2.35 0.20 53.68 34.44 4.23 0.83 7.41 6327
ESRF45 b . .
+0.26 +0.00° +6.38™° +0.38" | +0.23° | £0.00° +5.41° +0.84
1.07 0.21 59.89 20.90 9.99 0.77 8.44 5852
ESRF60 4 b d
+0.15 +0.01° +2.19° +£0.57° | +1.40% | £0.02 +3.32% +0.11

All data were reported as mean and standard deviations (n = 3). Values with different superscripts in
the same column are significantly different (P < 0.05), ns: not significant (P > 0.05).

ESRFO, 15, 30, 45, and 60: Substitution of wheat flour with Edamame soybean residue flour at levels
of 0, 15, 30, 45, and 60%, respectively.

dsuAtinadluiiu wui idefinafivdunauveudinndusediuluaniunntuinayilauig
lusfu fanuunndnsiusgreiidedifgmnisada (P < 0.05) Tag ESRF60 fusanalusiutiesiign (P < 0.05)
Sewssuifsuiusegnainun Fsoradesnanutandiflutuiussdvszney WeuTuaudsadluani
Hovas dwaliAUunaladudesas Inoudsaadialoiu windu 2% w/w (L, Stump, Wu, & Li, 2023; Lin,
Gu, & Bian, 2019) @w%SuA1USu1aLan nuan Lﬁaﬁmst,ﬁmhuwamaﬂLL‘i’]amﬂiﬁ"’aLLisiﬁi’J‘umﬂéﬁuﬁﬁsﬁu 15%
fiinUsinandlaiunnsnetu (P > 0.05) WenSeudeutugninlifnnasuutmndnssdiu fadessiuves

N o @

nstasuudeninduszduluaniunnfunisedu 30-45% AruSunandnfiAgelusegreideddgmiea

)
=)

' v
] a

(P < 0.05) dwsuArUsuaaisiulawmsn wudi Welinsiindiunanveswdinindusesguuluaniuin

2D,
ﬁe

AvsIuastulawsndAanatededitdeddgnisada (P < 0.05) Wesnanandnismaunuwilandsiae
nnfIksEuINYuasiidndtuvesUiunaudiadvesas Jsdwmalilsuiunslulawnsnvendndudanas
wennil Welimaifindiunanvesudininausedgduuinuluani wudt Amdsnuluemnslidianuunnsig

i (P > 0.05) Ingemasnuiiaragluyis 5,760-6,327 cal/g
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3.3 msvssiunsssamaiiavesnansausinniiasuauleninudenIndussgiyuss
mM3Ussiiiuneszamduda lnemsmadeuauveureswdniueigniaSudulennudinindusegdu
Ingldfnaaeuinduduinfnvuazyrainsudngnsivermansuazinaluladnisemns $1umu 30 AU Mg

Hedonic 9-point scale IngIN1TNAGDUANUBDUAIUE L OFUNE SEUR LarAINTOUINYTINVOINART U

' '
o el

anttasud@uloanutinindusedUu uanswans Table 5 nsussiiiuniseausunsuszdudalaonisvadeu

9 o9

Y
SAaa 1

ANuveUYBINanSusAnAnTdurananLlinnauszgduluszauiuandaiu wudn YSunaudnindiuse

3
aa

auumaunuudeadlunnifisedu 0% uaz 15% (ESRFO wag ESRF15) dAaiuveusuiiloduia saud

wazAuaUlnesIu Liwansneiu (P = 0.05) wenaindl andndnismawnuudandnsutanindiuss Quung

N o

WINTUNTEIU 30-60% Hnaaeulviauveusud eduda saud wazauveulagsiu anaseeiivddng

¥ ¥
=

M9adR (P < 0.05) WaiUSeuiiisuiuaninlufinsasuduloanudsninainss gy fanu wandusianing

a o

mavawnukdandmendinnfausegiuiisedu 15% guageudulinssensunsussamdudaliunnsiaiy

a

JuanAnlufinisasuduleannindinse@du TngA1AUTDUIUE WoduNa 5AY1R way ANUYBULAESIY

q o9

fAnegluyis 7.60-8.07, 7.13-7.60, 7.33-7.53 uag 7.60-7.80 anuaiu InediAegluszAuanuveuliunans

Table 5 Sensory preference evaluation of cookies fortified with fiber from Edamame soybean residue

flour
Sensory characteristic
Treatments
Color Texture Taste Total preference
ESRFO 8.07+1.05° 7.60+1.10° 7.53+1.20° 7.80+0.81°
ESRF15 7.60+1.00° 7.13+1.07%° 7.33+1.24° 7.60+1.00°
ESRF30 6.70+1.15° 6.30+1.26° 6.37+1.50" 6.70+1.26"
ESRF45 6.80+1.24° 6.70+1.21 6.50+1.33" 6.90+1.12°
ESRF60 5.57+1.36° 5.03+1.51° 5.60+1.28° 5.70+1.25°

All data were reported as mean and standard deviations (n = 3). Values with different superscripts in
the same column are significantly different (P < 0.05).
ESRFO, 15, 30, 45, and 60: Substitution of wheat flour with Edamame soybean residue flour at levels
of 0, 15, 30, 45, and 60%, respectively.
4. a3y

nsiasudulennuiisnndusediulundedasiand Tasnimmaunuutsandseoutiinndusediu
fisEdu 0, 15, 30, 45, 60% AnwrauTANILATNIENN warn1sUsEUN1SERLSUNISUT A MEuTalAY

n1snaaeuANveuvatanitETuiduleanudinnduszgUu wud anfweauisaatuiduleannudenin
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tuszddulaenisnaunuudeandlogegn 60% lagldnlusaunazidulegeu (P < 0.05) auuSunauta

v v
P o 1 o

n1ndusyPUUTindY waA1AuRTazAUNTaUTRIANITlA1anas (P < 0.05) 8nVeAIN1S8oNs

MeUszamdutanud Leduna savd wazanuveulagsiy dA1anad (P < 0.05) wonanni nswasuidule

¥
=AY

nudenindausedulaenisvaunuudeandn 15% lirinseeusunaussamduianiug eduda savd
wazAuveulaesn Liknndnaninldinisasudulennudinindiusegiu lnvegfissAuninuyey
Urunane uatlenmunsaugndt (P < 0.05) Tnedusunaduly waglusiu wiriu 2.58 wag 41% auaeu

setustinnduszgdUuinduuawendulonaslusfiunidnenmlunsndandadasianingmusaifidule

v
[

wazlushiugs sAdeddadunuwmslunisiiuaarmsiularuinisiiiuani anvewndedivainnszuiu

a

YU wagiiuyarliduninaikseuu Fuiliianisin ssuunisnanemisiiaenades

Y 9 Y

ANSHANUIUNAILTY

'
=

furduunen1sWmunfdedu (Sustainable Development Goals: SDGs) @sanunsaldidunuanieiale
LARAINAUAINIDIMTUAZENTEAULATUINIS kazdwasHINERINIIuNdEudely dusunuInisnuive
Tuewian 91aviin1sAnwiangmsiivsnyvesnniwedduduleanninduseguu waznisussgndldans

1

nqulalasmeaaseriiioUsudnuyasiloduiavesanisely

5. inAnssuusznA
YavaUAN ANTWALLLAENITINYAT unIne1dusvigdedluil Alvnisatvayuninensiaganiun

Tun153de waglinuidednsagans
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