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Waraporn Prasert!, Ph.D
Chananchita Boonkhun?

'Department of Food Processing and Preservation

Institute of Food Research and Product Development, Kasetsart University

E-mail : ifrwrpp@ku.ac.th

2Depar’cment Food Science and Innovation, Faculty of Science and Technology, Thammasat University
Received 2 March 2023; Revised 24 April 2023; Accepted 16 May 2023

Highlights

* The objective of this research was to study an effect of three bean purees; red kidney
bean, split mung bean, and white bean on characteristics of fat-reduced cookies

* Increasing bean puree caused higher moisture content and harder cookies, but the
crispiness of cookies reduced

* Red kidney bean puree and white bean puree could fat replace at 30% by fat weight,
while split mung bean puree could fat replace at 15% by fat weight which consumer
acceptance was not different form control cookie (full-fat)

* The product prototype was the cookie which 30% red kidney bean puree was used as a
fat replacer and its shelf life was 2 months in sealed aluminium foil bag at room

temperature

Abstract

Cookies are high fat containing products which are 20-30% fat by weight. However,
reducing fat may affect the cookie’s properties and consumer acceptance. Therefore, the
objective of this research was to study an effect of three types; red kidney bean puree,
peeled split mung bean puree, and white bean puree, and four levels of fat replaced with
beans puree; 15%, 30%, 45%, and 60% by fat weight on physical-chemical properties and
sensory characteristics of fat reduced cookies. The control sample was non-fat replaced
cookie. The results showed that the type and quantity of beans puree supplement as a fat
substitute in cookies had significantly effected on the quality of cookies (p<0.05). Increasing

the amount of all three purees resulted in increasing the moisture content and hardness of
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the cookies, but a decrease in crispness. Sensory test in term of overall score showed the
maximum amount of bean puree’s fat replaced that not different acceptance when
comparing with control. And the red kidney bean puree and white bean puree could replace
30% of fat, while split mung bean could replace 15 % of fat in cookie. The 2™ sensory
evaluation showed 28 of 30 panelists chose the cookie with 30% red kidney bean puree as
the product prototype. The prototype which was sealed pack in aluminum foil bag at room
temperature, did not present changing the color and texture after four months storage, but
peroxide value increased in the 3™ month storage. So, the prototype product had shelf life

at least 2 months.

Keywords : cookie, puree, bean, fat replacer
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Table 1 Recipe of control butter cookie

ingredients weight (g)
all purpose flour 120
unsalted butter 100
egg 50
caster sugar 45
baking powder 1.3
salt 0.8
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Table 2 Proximate composition of dry beans and water absorption capacity, oil absorption

capacity, emulsifying activity of ground dry bean

red kidney split mung white

properties bean bean bean

proximate moisture content 13.05 6.35 12.28
composition (%) protein 21.98 23.04 19.98
fat 1.96 2.04 2.08

ash 3.03 291 2.88

carbohydrate 59.98 65.66 62.78

total dietary fiber 21.00 17.92 20.20

water absorption capacity (¢/g) 6.25 10.02 10.88
oil absorption capacity (¢/g) 1.38 1.15 1.12
emulsifying activity (ml/100 ml) 63.37 56.46 54.50
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Table 3 Moisture content and color of bean puree

properties red kidney bean split mung bean white bean
moisture content 75.53 + 0.40°° 76.99 + 1.49° 74.78 + 1.05°
(% w/w)
color L* 56.27 + 1.45° 74.38 + 0.87° 72.02 + 0.16"
a* 7.45 £ 0.31° -1.58 + 0.11° 1.95 + 0.20°
b* 6.91 + 0.28° 21.10 + 0.84° 13.64 + 0.40°

Note: The different superscript letters in the same row indicate a significantly different (p<0.05)

2. navasviiauazuSuranislddaiaigde

AMENUANINIEATIN AT kaEN1TUTZEUNIS

Uszamduiavaawdninusianianlusiy

2.1 anwarydsing § uasAn1suEve18@
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UTUIUAg o) AU LaR9Rs Figure 1 LagdlAndda
Table 4

-

red kidney bean puree 15%

cantral split mung bean puree 15%

white bean puree 15%

red kidney bean puree 30%

split mung bean puree 30%

white bean puree 30%

AnsuRvEneTesAniaalutuLans
Table 5 wu31 MsfinUsuranisnaunulusy
FEHIMAAILT 61909 wazdIv1IRLS
danalfainisudvenefivesaniduulld

anasualdunnaneiueg19lidedrAyniaia
(p>0.05)

red kidney bean puree 45% red kidney bean puree 60%

split mung bean puree 45% split mung bean puree 60%

white bean pures 45% white bean puree 60%

Figure 1 Reduced fat butter cookies which using bean puree as fat replacer
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Table 4 CIELAB color of reduce fat butter cookies which using bean puree as fat replacer

level of using
CIELAB 5 ‘ red kidney split mung white
ean puree as fat
color bean puree bean puree bean puree
replacer

L* 0% 79.05 + 1.38 °
15 % 77.04 + 1.60 © 80.51 + 0.51 81.18 + 1.09 °
30 % 77.43 + 0.89 € 81.13 + 1.20 ° 81.50 + 0.44 °
45 % 76.88 + 0.54 « 81.38 + 0.89 ° 81.11 + 0.29 °
60 % 75.72 +0.49 ° 81.53 + 1.09 ° 81.45 + 0.29 °

a* 0% 8.08 + 1.19°
15 % 8.07 + 1.27° 6.53 + 1.01 ° 533 +0.81 ¢
30 % 7.04 + 0.42 *° 5.87 + 0.95 * 5.32 + 0.58 ¢
45 % 6.08 + 0.36 5.88 + 0.81 * 557 + 0.67
60 % 732+ 062 % 5.76 + 0.61 534 + 0.42 ¢

b* 0% 38.56 + 1.10 °
15 % 36.35 + 1.58 ™ 37.35+1.97° 34.58 + 1.09 *
30 % 32.29 + 2.12 % 36.46 + 2.08 **© 33.71 + 0.64
45 % 29.55 + 0.96 34.74 + 0.92 > 33.03 + 0.87 %
60 % 28.08 + 1.04 ¢ 34.60 + 1.02 31.14 + 0.99

Note: The different superscript letters in the same each CIELAB color (L*, a*, b*) indicate a significantly different (p<0.05)

Table 5 Spread ratio of reduced fat butter cookies which using bean puree as fat replacer

level of using spread ratio NS
bean puree as red kidney split mung white
fat replacer bean puree bean puree bean puree

0% 7.91 +0.49
15 % 7.83 + 091 7.06 + 0.25 7.85 +0.48
30 % 7.71 +0.70 7.15 + 0.58 7.55 + 0.46
45 % 7.05 £ 0.70 6.98 + 0.50 6.89 + 0.48
60 % 6.90 + 0.44 7.36 + 0.39 6.89 + 0.48

Note: " means non-significantly different (p>0.05)
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Table 6 Moisture content and texture characteristics of reduced fat butter cookies which

using bean puree as fat replacer

level of using
red kidney split mung white
properties bean puree as
bean puree bean puree bean puree
fat replacer
moisture 0% 3.54 + 0.43'
content 15 % 3.94+0.52 5.91+0.44° 6.09+0.60°
(% w/w) 30 % 5.91+0.24° 7.07+0.98% 7.44+0.98°
45 % 8.27+1.02° 9.50+0.96° 11.38+0.51°
60 % 10.76+1.35° 11.74+0.51° 13.41+0.31°
texture 0% 1,426.95 + 127.38°
characteristic 15 % 2,361.11+825.08" 3,436.38+1014.72° 3,567.95+341.48%
- hardness 30 % 3,841.91+534.98°% 4,962.00+378.33" 4,728.52+1056.71°
45 % 4,282.52+111.58* 6,241.28+255.91° 6,028.20+513.37%°
60 % 4,282.52+111.58*¢ 7,178.37+837.45° 6,715.62+265.04°
texture 0% 10.33 + 3.28%°
characteristic 15 % 11.67+3.18° 7.67+1.15° 8.45+1.35%°
: crispiness 30 % 9.17+1.30° 5.89+2.84°* 7.78+1.83%
45 % 4.67+0.94% 2.89+1.39¢ 3.33+2.00%"
60 % 1.78+0.84" 1.89+1.26' 2.33+1.34%

Note: The different superscript letters of each properties indicate a significantly different (p<0.05)

2.3 NsnAdaunNIsUsEa AU

1) A1INAABUNITIONTUNINUTZAIN

'
Y

UAE 1He931nNINALN UL UAI8 IR LA

)3

a =

ALIAA TTLAUNITNALNY 4 S2AU Lnelifiagd
~ = % [~ Y i
alddnrsmawnuleduiludiedieniuay sy

P9aUaLAAIDL19ANA 5 F38814 (0, 15, 30, 45

q

LA 609%) ABTLANINILS NISNAADUNINUSTEM

FuavInn NI NI INALNULYTUA I8 IRLT LA

azvliadeinlunisieiunagldinaaaudusing
naufu wedesiuldlifidnuiudiagnelunis
NadaULAarATINNINLAULU A9UUNITRINTUN

ALLUUNISNAEDUNIIUTLAINAUR AT S

= 30


Dell
Typewritten Text
30


NIANTIROUBTRAUWAATUT0wNT N 53 adufl 1 w.a. - 8. 2566

Journal of Food Research and Product Development Vol. 53 No. 1 Jan - Jun 2023

a a i Jdg v a a
wWiguiisuanizlunguaninlddifiasvie

WEINUWINTY Nan1sUsEungUssamauna

a aa

vosgnAfdnisnauwnuladudiodafiog
WIguiiguiugnsauau Lanesis Table 7

2) msmmaaumwau%’uLﬁaﬁ’mﬁaﬂ@ﬂﬁ
Afinrsmaunulusiudiedafingdunuy e
13U MaN1TENSUIAYTINIINNTNAGBUNNT

gauSUNI9USEANFUNaNUIN annaauli

Y

¥
aaa

AZLLUNITERNTULAETINTDIANATINITVAWNY
193TUAIEDILAIN LT HATDIVIIN T L UUS U0

Jewar 30 Llunni1931niIeg1anIuANREIadl

£%
aaa

Hed1Agyneads (0>0.05) Iumm“wﬂﬂﬂwums
nawnulsiusgfesislulsuusesas 15

Liupnsnsaniegneniugueeiitdedfgnig

'
=

ain (p>0.05) Fsanansanaunuludulatesnin

a [

97580 2 FUA FIUU N1SNAFBUNITYDUSU

3

WeAnianaAnANIin snawnuludumeniiog

v = = a i Ao
WULL‘U‘UQQL‘lJiEJ‘UW]fJ‘Uig‘VrJ']\Tﬂﬂﬂ HUNITNALLNU

TsTUAIEAILAINLTHALDIVIIN T LUUT U0
$egay 30 WU ANAFBUTNEENANANENNT
nawnulusiumet AL luUSUM5e8ay 30
WanuA 28 AW 910 30 AU FeuAnNN#iinTg
L% v Q'l a a b %
nawnulutual8nnnInT I uUSUuSaay
30 WuriianarUSuiuve9dINLsNa1u150
nawnuludulugniliganuazdundndud

fusuudmsunsfnwenenisiuing

3. MSANEIBIYNSNUINEIAND
Han1sANwINISAsULUaIRauTRveq

[
a

AanAnIn snaunuluduaed IR IIANLUY
anAnnawnulyduaiediuneiogly

lawn
Uunafesay 30 usslugeesalillouviosdln
ain 1hun ad Snwasdedua (Aranuuds
Auktuile wagANNTE) uarnsiAanay

AU LIRS Figure 2-5

100

80 C— o o= =0
§ 60

(o]
O 40
20
0
0 month 1 month 2 months 3 months 4 months
storage time
* L* a* b*

Figure 2 CIELAB color during storage of reduced fat butter cookies prototype
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Figure 3 Texture in term of hardness and firmness during storage of reduced fat butter cookies prototype
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Figure 4 Crispness during storage of reduced fat butter cookies prototype
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Figure 5 Peroxide value during storage of reduced fat butter cookies prototype
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Table 7 Sensory score using 9-point hedonic scale test of reduced fat butter cookies which using bean puree as fat replacer

level of using

overall overall
bean puree bean puree as appearance color crumbly taste flavor sweetness oiliness
texture acceptance
fat replacer
red kidney 0% 7.7+1.6" 8.0+1.4" | 8.1+1.0" 7.8+1.3" | 80+1.0" | 8.2+06" 7.6+1.1"° 7.6+1.0™ 7.9+1.0™
bean puree 15 % 7.6+1.4"° 8.0+0.9" | 81x09" | 83+09" | 8.1+09" | 8.0+0.9" 8.1+1.0" 8.1+1.0" 8.3+0.8"
30 % 7.541.0™ 7.4+1.1" | 6.8+1.1° 6.7+1.1° | 7.0+09° | 6.9+1.1° 7.0+1.0° 7.1+1.2° 7.1+0.9°
45 % 6.9+1.2"° 6.9+1.2° | 5.6+1.8° 56418 | 6.2¢1.6° | 6.2+1.5 6.5+1.6<° 6.2+1.7° 5.8+1.7°
60 % 6.8+1.2° 6.7+1.5° | a5+1.7° | 47+1.8° | 53+1.9° | 57+1.3° 6.1+1.5° 5.8+1.6° 5.0+1.7°
split mung 0% 7.9+0.9° 7.9+2.3° 7.7+1.3° 7.6+1.3° 7.8+1.1° 7.7+1.2° 7.6+1.1° 7.6+1.1° 7.8+1.2°
bean puree 15 % 7.6£1.1%° 7.5+1.3° 7.4+1.2° 7.4+13° 7.6+1.8° 7.7+1.3° 7.6+1.2° 7.4+1.1° 7.7+1.1°
30 % 6.8+1.3 70+1.8° | 59+19° | 56+1.9° | 63+18° | 6.3+1.8 6.4+1.5° 6.0+1.4° 6.1+1.4°
45 % 6.9+1.3" 6.8+1.7° | 5.1+2.0 | 5.1+1.8° | 6.2+£19° | 6.2+1.6" 6.4+1.5° 6.5+1.5° 6.0+1.8°
60 % 6.2+1.7° 57+2.3" | 4.2+15° 38+1.5° | 4.8+1.9° | 4.9+1.6° 5.6+2.9° 4.8+1.6° 4.2+1.8°
white bean 0 % 7.3+1.8" 73+1.8° | 6.8x2.1% 6.9+2.0° | 7.4x1.4° | 7.7+1.4" 7.8+1.1 7.6+1.3 7.4+1.0"
puree 15 % 7.2+1.6" 75+1.8° | 7.1x15" 71+1.2° | 7.2214° | 6.8x1.5" 7.3+1.5¢ 7.1+1.57 7.3+1.1%
30 % 7.1+1.9° 7.242.1° | 6.0£2.3" 574200 | 6.6+1.9 | 6.5+1.7 7.0+1.6° 6.5+1.7 6.5+1.9"
45 % 6.2+1.8" 6.4+1.8" | 45+1.6" 44415 | 57+1.7 | 5.4+1.4" 6.0+1.7 5.5+1.7° 4.9+1.5
60 % 6.1+1.7° 6.2¢2.1° | 4.0+1.8 4.1+1.7° | 53+1.6 | 52+1.6 5.8+2.0 5.242.0° 4.8+1.6°

Note: The different superscript letters in the same column of each bean puree indicate a significantly different (p<0.05)
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