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Quality characteristics and antioxidant activity of vegan lentil (Lens culinaris)
cookies with different types and content of vegetable oil

Uijin Min'’, Yurim Ha'’, Jonghun Kim', and Hae Won Jang"*

'Department of food science and biotechnology, Sungshin women's university

Abstract This study aimed to investigate the quality characteristics of vegan lentil (Lens culinaris) cookies prepared with
different types (butter, rice bran oil, canola oil, and coconut oil) and content (10, 20, and 30 g) of fat and oil. The hardness
and pH declined with increased fat and oil content. Spreadability, moisture content and antioxidant activity increased with
the fat and oil content. The density declined only when rice bran oil was added. Lightness and yellowness decreased with
higher concentrations of vegetable oil. Redness increased as more coconut oil and canola oil were added. Rice bran oil
cookies had the highest pH, spreadability, moisture content and antioxidant activity. Butter cookies had the highest
lightness value, whereas coconut oil cookies had the highest hardness value. In conclusion, rice bran oil could be a quality
substitute for butter when developing vegan cookie products.
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Sy E719] F-EA(Shin 5, 2014)
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ANDF(Lens culinarisye FIl| &= daj|idolZoln] Axs}
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AN 7AAF, U=, AMFeE Bk otal SR =4 A
w0l we} Behe, 79, dER TR w4 A AuE B
gt AdFolgta ﬂD} Hale 43S A2 S AASA B
7] W&ol 2]olAfrt 7P ERSIt BRI E thJung, 2019). #l
9ol Holdd F WS TS AT A £84 Hol
e €9 TAE FEA sto] Bl FiL EHZHE Ad,
AR A3 ool =g E]D]'(Hefnawy, 2011). =3, AT
U, %14, WE, AR AR, Selgel 15 T
9}2‘31, gl Fo vls] AWk —csl—ako] ol XM} Alo)z2 <13k
AF 7] ol AthDuenas 5, 2002). Huk ozt B &
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& ATEE WNoh 5, 2016), FFHOhS} Sim, 2017), F7)
(Jung, 2019)°] F42EA 279, H=7¢(Chot Yoon, 2020), W=l
(Bae &, 2016), A(Li &, 2017)2] EHEA 2 s} &4 =
5 TS A7Ee] BuEy AEdES HASE Hrie Al
Azxx1E A7) A A7) JIPHAUTE AT 2=
d HFAE o8l AxS AT T T AFE HIHA
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F71¢] AEZ AFE-E 9}# E(Cheil-Jjedang Corp., Yangsan,

Korea), WY F #Z(Codibebe, Gwangju, Korea), ¥ E(Lotte-Food
Co., Cheonan, Korea), 7F=2Ff(Daesang, Haenam, Korea), V|7
+(Serim-Hyunmi,  Jeongup, AHAY Y (Chemrez-

Korea), L%
Technologies Inc. Quezon City, Philippines) 5] Ul 7FA A,
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A ¥ 3 (Samyang  Corp., A (K-Salt,
Korea), H]|©]7] 3}-9-1(Haegawon-Food, Nonsan, Korea), -+
(Dr.Chung’s Food Co., Chungju, Korea), &2 20214 7¢ A&
Ao} wheolA] olslgic)., ksl B4 S4o] o8 Alekow
2,2-Diphenyl-1-picrylhydrazy (DPPH, Sigma-Aldrich, St. Louis,
MO, USA), 2,2-Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)
diammonium salt (ABTS, Sigma-Aldrich, St. Louis, MO, USA)

Seoul, Korea), Muan,
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7] AZHML Shin 5(2014)2] H7 AACC method (AACC
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=

A SAG s, WS, ZEW 9yt zhzt 10, 20, 30g &
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Ad 23S Bo] Y3 3M=42A(DH-200, Guang Dong Xinbao
Electncal Appliances Holdlngs Co., Foshan, China)E ©]&3}4 1
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E2 2YS A 3 Ayl 170°CE gd A7] 2 E(ML3IBW,
LG, Nanjing, China)oll4 2087+ #t}h +& F7)= A7 59
A2oA] gt & AR o]g3I3h

&Qr.l
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Ht=o| pHet 2HE &3
AdF 7] W] F4 o2 ¥xe pHE 434

pH= Wk 53t S/ 45 mL* &3t3te] bagmixer (Bagmixer
400cc, Interscience, Woburn, MA, USA)olA S&E7F 2313k &
o 3}X](Whatman paper No.l, Whatman plc., Kent, UK)Z o3}
Tt oS pH meter (Orion Star A211, Thermo Scientific,
Waltham, MA, USA)Z ©]&-3] %@6}‘%3} W] WEE 50 mL

Mo FR5 0mLE Ae F Sgol WES ¥ 1)
& s wasl 438 232 ol HEE Fegt
e pH9+ S 39 W8 Sgslel Pagst EEAAE O

Table 1. The composition of ingredients in Vegan Lentil cookies (%, w/w)

Control Vegetable oil contents (g)
Ingredients (g)
BTR 10" BTR20 BTR30 RBO10 RBO20 RBO30 CNO10 CNO20 CNO30 CCO10 CCO20 CCO30

Weak flour 64 64 64 64 64 64 64 64 64 64 64 64
Fat&Oil 10 20 30 10 20 30 10 20 30 10 20 30
Granulated sugar 15 15 15 15 15 15 15 15 15 15 15 15
Salt 1 1 1 1 1 1 1 1 1 1 1 1

Lentil powder 16 16 16 16 16 16 16 16 16 16 16 16
Water 10 10 10 10 10 10 10 10 10 10 10 10
Soy milk 15 15 15 15 15 15 15 15 15 15 15 15
Baking powder 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9

YBTR10: content of butter 10 g, BTR20: content of butter 20 g, BTR30: content of butter 30 g, RBO10: content of rice bran oil 10 g, RBO20:
content of rice bran oil 20 g, RBO30: content of rice bran oil 30 g, CNOI10: content of canola oil 10 g, CNO20: content of canola oil 20 g,
CNO30: content of canola oil 30 g, CCO10: content of coconut oil 10 g, CCO20: content of coconut oil 20 g, CCO30: content of coconut oil 30 g.
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FI19 M £H

vA g F7)9] A== L (X%, lightness), a (JA %,
redness), b (M=, yellowness) 722 UERAIL AR A
(CR-400, Konica Minolta, Tokyo, Japan)yg ARg-3lo] 33] ®bE &
AEde. &= WA I (Calibration plate)> 1=97.75, a=0.49,
b=1.96°| At}

Hawst xE8AE VeIt

7lol ZE =3

Texture analyser (TMS-Pilot, Food Technology Corporation,
Sussex, VA, USA)E olgal3lon, = & 3 93 3hg 7|
TOE AEE 33 ¥ S5tk BA2712 option TA, test
speed 0.5 mm/sec, straine 50%, trigger 271 0.1Ne|H ZA 2
mm probeE AME3t] F7| F4AF AEE S H(Jang T,
2022; Lee<}t Oh, 2006).

FIl9] FEE M=

ksl F4 Ado] o3 A8 Chong 5(2017)8) WS
$-g3lo] AzsIYTE F7) 591 70% ethanol 20 mLE 7}3}
250,000 pg/mLe] T2 3|Ag gAoz FH|EST B
(CR300, FinePCR, Seoul, Korea)ll 1417+ 59t @37 & 9
A1 5-2] 7](1248R, Labogene, Daejeon, Korea)ES A}8-3lo] 4,000
pmoll A 1027 AAEE 8Tk o 2] (Whatman paper No. 2,
Whatman ple.)oll &jZete] A|5E FH|SFATH
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DPPH radical &7 &M =X

radical 2A% 23
Jin 5(021)9] HHA =
mM DPPH £ 3 mlE 92 § 42, hdelr 3027 A
7 517 nmollA] FF=S =431} DPPH 2it)d 27158
& 2ol wE} ALtsic.

DPPH radical scavenging activity (%)
Abs

— Abs
_ control sample % 100

Abs

control

ABTS radical 27 &M &3

d9F vd 79 Faksl YL 245 YA ABTS
radical 7% AELS HAIATh ABTSO tigh &tz &AT
9] 242 Re 5(1999)°] HHS 383t S3IATE A= 50
pLeF ABTS 900 uLg 687+ A&, oA W-SA|713L 734 nm
oA FH=E AT ABTS &z 2A%S the 2o o
2} Aatsls

ABTS radical scavenging activity (%)
Abs —Abs

_ control sample % 100

Abs

control

S

=

RE A¥e 33 wiste] SAENem At ghol tigk B4
*]2]= SPSS package program Ver. 12.0 (SPSS Inc., Chicago,
IL, USA)S o]ttt U AulX2HEA] (one-way ANOVA)S
A3, Duncan®] T 9177 (Duncan’s multiple range test)
£ o3t A8 7H] f9A ApeolE A3 ATHp<0.05).

ot d nE

2=l pHet 1T

A9 FFRME, v, ThEEh, 2329 oY) S ©
gk AT vzl 7] ¥kEo] pHel el 34 A
20 VERRATE. wise] pH &4 Ade u] T/ §4 BT &
A A7bgol 575 pH/F Aadten FdY e AR
HwElS W ThsE<AIY QU<HE<HIAR 7R &
o7 FoH O pHIF F7HHATHp<0.05). 7] W5e] pHe &
AE 719 Tt Axe] FFE vAe ZoRE dEA AeH
(Shin 5, 2014), A17-7-<] pH7F ti=%] WE9] pHSF 7
AT

A9 TR FHS el AEF ud ) ukse Ue
24 A% §A FF dE fFolve Afole YEhA Ut
n74f A7 fAE A7 13- L4 gmlE o4
o2 2RO p<0.05) L 9 Al FF fACME ol
e foAel ztolrt AATHp>0.05). FhFEEHE SRS A7t
FFE 117-L12gmLe R Ay, ZFRLLe fAE F
7152 123-127 gmLeE Z7FekiTh HEY A9 10g H7t
+ 1.19gmL, 20g 7K+ 1.38gmL, 30g A7 1.19 g/mLe)
#E UeMGItE @9, B )9 AFEC) JFS T,
ol Aol TR AHET| wet IFS e Zew 4
2JthKohe} Noh, 1997).

A9 FRe FHS 2 AL w7 )9 AN, &
7] 24E, Meg 243 AE Table 30 JERAITH AEF
07 #7019 PSS 29T A3 HAE HI Al f4 20g,
30g F7hEolA WE<IRsEf<ITY 0Y<ntf £o2 v
Aol Frre e ksl ZAR 2 HIKE Alole] 9
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Table 2. pH and density of vegan lentil cookie doughs

Samples" Density (g/mL) pH
BTR10 1.1940.11°42% 8.33+0.01°
BTR20 1.38+0.10° 8.21+0.01°¢
BTR30 1.19+0.06™ 8.17+0.01"
RBO10 1.31£0.07% 8.34+0.01*
RBO20 1.2440.06%4 8.27+0.01°¢
RBO30 1.14+0.05% 8.20+0.02¢
CNO10 1.17+0.11%¢ 8.12+0.00#
CNO20 1.13+0.02¢ 8.07+0.01"
CNO30 1.1240.12¢ 8.02+0.01'
CCO10 1.23+0.04>¢ 8.24+0.01¢
CCO20 1.25+0.027<d 8.17+0.00"
CCO030 1.27+0.03" 8.11+0.01¢

YRefer to Table 1. ?Mean+SD (n=3)
dValues with different letters (a-i) within a column differ significantly
(p<0.05)
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A 20g, 30g A7 ZAR LA <H]F-F-<HE
<FFETHr €02 #71EdEe] SNy WEe} FhEeh
Abe] o3 Aol YERA] UTHp>0.05). EE FA EFel
A FAE ANEFE F7EHEC] SeE AL 2oy
FhsebrE ALt foAl 2ol YERATH(p<0.05). F71
EAELS SR U R SEZ A% FA &4 YE

= Aelt). wpEbA] FHPAo] Frste] F719] EHA o] Ho
A A, LB FEH A R Se] oA 7]
EAE9 T7HE o718 = AUThLim, 2009).

A2 F7o dEe deld AT vl )9 s =
Aot A3 FAE /IS WE A7 50.25-46.56 P17 A
7V 48.48-37.39, FHEERE VR 46.14-3448, TFR LY Av}
7 45.64-37.072 Lgko] 7ZAdlgon wEES A9stz §oF
2ol & YERITHp<0.05). 418 H2L Al 10g, 20 g H7H2ollA
HE, 07, Jhsahh, 23R oY o2 Lgo] Aasut
(p<0.05). Han(2004)2] AFolM= £EYS] ghako] & 9]¢
BE7b B 3 Holw fA A3E UERh agte] A
FReeh 7R, 23U Y Ak A4 &l 555 agt
o] foldo g Z71EATHp<0.05). bkl A wWE HrEe &
oJu|gtk zpol7F GIAL(p<0.05) P17 H7kE, FhEEH M7k,
AR Y Hrkte FAE HUIsel weh foF o= bgtel T
28 tHp<0.05). 719 s FE QE o nj$ Fo 2%
oA dojue UGl &3 Maillard 2 WHS, Foll E<Hg 3
Foll oJgt Flebds) wkgo JFS Weth(Park 5, 2005). Bk
A Afel Aol 7] Mo S F & Aok gEA A
TH(Yoo2} Jeong, 2011).

Table 3. Spread ratio, loss rate, L-a-b value of vegan lentil cookie doughs

Samples Spread ratio Loss rate L value a value b value

BRT10 6.01+0.10° 20.23+0.12° 50.2542.72° 4.52+0.43° 15.74+0.79°
BRT20 6.85+0.20 20.59+0.49° 46.96+1.38" 5.82+0.28" 16.02+0.44°
BRT30 7.59+0.13° 21.26+0.19* 46.56+1.26* 5.29+0.28* 15.55+0.53*
RBO10 5.24+0.04¢ 18.17+0.60° 48.48+2.42% 4.85+0.35* 15.39+0.59°
RBO20 8.24+0.20° 19.16£0.21* 41.33£1.12° 5.53+0.83* 13.26£0.27°
RBO30 9.39+0.18" 19.94+0.35* 37.39+1.65° 6.11£0.62° 12.52+0.53"
CNO10 5.76+0.24° 19.5440.35" 46.144+2.04* 6.29+0.84° 16.07+0.75
CNO20 7.36+0.16° 20.69+0.24* 41.26+1.56° 6.62+0.44%® 14.38+0.31°
CNO30 8.70+0.05 21.30+0.49" 34.48+1.77° 7.79+0.36 12.23+0.96°
ccol1o0 7.04+0.28° 17.76+0.19° 45.64+1.46* 6.32+0.20° 15.30+0.207
CCO020 8.15+0.24° 18.32+0.69™ 37.68+1.95 6.80+0.38" 12.90+1.00°
CCO030 9.11+0.40° 19.20+0.55* 37.07+1.51° 7.05+£0.28* 12.63+0.48°

YRefer to Table 1. ?Mean+SD(n=3).

JValues with different letters (a-c) within a column differ significantly(p<0.05).
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Table 4. Moisture contents and hardness of vegan lentil cookie

Samples Moisture contents (%)  Hardness (g/cm?)
BTRI10 4.20+£0.20° 30.78+0.69°
BTR20 4.93+0.31° 17.26£1.57°
BTR30 5.93+0.12 9.79+0.38¢
RBO10 4.33+0.35° 16.29+0.30°
RBO20 6.030.06" 14.59+0.95*
RBO30 8.17+0.29* 6.82+1.59"
CNO10 2.90+0.36¢ 20.23+1.68¢
CNO20 3.40+0.50" 15.39+0.79°"
CNO30 4.60+0.46* 8.84+1.60¢"
CCO10 3.40+0.69' 33.88+2.87*
CCO020 5.73+0.64° 24.14+0.46°
CCO30 7.03£0.61° 16.53+0.45¢

YRefer to Table 1. ?Mean+SD (n=3).
dValues with different letters (a-i) within a column differ significantly
(p<0.05).

S7FILH (p<0.05) ©l= HES HEA FA7F SRS et
I Je RolA 71918k AzkZ Hltk(Felgner &, 2008; Isengard
9} Kerwin 5, 2003; Suryani &, 2020). A1 ¥ A] 7}=Et
f+ 10g #7kee] 7P vl dERton v 30g H7keel
7P A YERTHp<0.05). PR J7ES Rl =4
Ehdt olfi= Al ARA|e] R Zfoloh zf Aol g
Z¥ Aoldfu e AEOE % BFAo] TS v
o

F=d
Ao FEEth WE:= 14.00-18.00% F=o] TS 3

_]

N

N =

(Shin 5, 2014)3}aL = WHH FhEEHy, P, Z3Y Y

AS- A S ] 4o Aoz fR A FEg
A

Aol Bas eld wslel] ola) Aolifel e niAel
Atk sed, l3fe} 0 okl §RFEH

o7 FAHET fAe] SRS FFE 2Els ALdF v
A 24 A3 JAHSE fA 9| o] T/EFE Ax

100
o0
80
0

_
g =

DPPH radical scavenging acticity (%)

0
i) N
R %0“1'»‘
& &

7} Aaske B SAAAATHR<0.05). Park 52005 F71€]
AEe FARS] FEeEe] o AErh volital sl
S7hgel M} el
7hetal ]9 F@gom Aert okl o2 AEHM, ofd
/2 Han (2004)0l14 13 fA1¢] efo] S7Hd5 4
7t o= ARt ARSI

H1 oX ofN

DPPH radical 27 &4 &4

A9l TRk S Zeld AT B F719] DPPH radical
27%] gt A= Fig. 13 2t} DPPH S-S HaS
w= DPPH #tjzo] 3kl EHZRE HAxht 45 o}
SHIEHA SR Y8 E ol &gt WHo R Thdst Fe A
ZF el ZHE 5 o] gyl AREEHIL 3UthJeon &, 2015). ¥
ZH+ 71291 RBOI10, RBO20, RBO30°] THE HAIE H7I%
FIEG =2 8 S 2ATES B, uife ol
F7VETE radical 2750 F7H8Rs A4S BATHp<0.05). 2
g Fol= proanthocyanidins, carotenoids, tocopherols, saponins,
phytic acid, phytosterols 59| AJ2|&4 Edo] FF=o] o 3
2kl A8 Yehlle Ae® HIEY tHAmarowicz 5, 2010;
Zhang 5, 2018). WEtA A9 FR7e] AHgle] BE AUl
A aatsl o] vEbg e, MY A fA Aol
Hole st 42 Qs 2 A7 B SUHE AR B

el

ABTS radical 27 &M =3
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Fig. 1. DPPH radical scavening activity of vegan lentil cookies. Samples are the same as in Table 1. Bar values are meantSD (n=3). Values

with different letters (a-i) differ significantly (p<0.05).



SEENEE I EE

2

ABTS radical scavenging acticity (%)

(=]

“ W -

K7 %g
kg &

>
4,

W

vy
&

%,
%,
“

325

RRTITTT:

)
Z M -

%

i

o2 Mlllib &

.

i

Fig. 2. ABTS radical scavening activity of vegan lentil cookies. Samples are the same as in Table 1. Bar values are mean+SD (n=3). Values

with different letters (a-i) differ significantly (»<0.05).
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