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ABSTRACT

In this study, a financier containing 0%, 5%, 10%, 15%, and 20% Brassica (B.) oleracea var. viridis L. powder was produced to assess
quality characteristics and increase its utilization as a functional food ingredient. As the amount of B. oleracea var. viridis L. powder added increased,
lightness and redness decreased, while yellowness increased. The color of the financiers darkened, and the size of the financiers gradually increased
with the increase in the amount of B. oleracea var. viridis L. powder added (p<0.05). Also, pH, hardness, baking loss, expansion, and firmness
tended to increase (p<0.05). Similarly moisture, ash, crude protein, and crude fiber contents also increased (p<0.05). The contents of magnesium,
calcium, manganese, and zinc also significantly increased (p<0.05). The group with 20% B. oleracea var. viridis L. powder showed the highest
total phenol, total flavonoid, 2,2-diphenyl-1-picrylhydrazyl (DPPH), and 2,2'-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS)
radical scavenging activities. These values increased with increasing B. oleracea var. viridis L. powder content in the financier. Based on the results
of this study, continued research should be conducted to explore ways to utilize B. oleracea var. viridis L. in various functional foods.

Key words: Brassica oleracea var. viridis L. powder, financier, antioxidants, crude fiber

M E
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AsHA 2AHE ald st = AbEEe] S7sHAA theket Al
AR ASshE L 3 2 e % FUkeka Yth(Park
LY 2015) d@dAldlE BARE Hrlelr] &olgt A|Fo=r
APATEE G Lee CS & Cha GH 2020), 27]%
(Yamada M 2021), 9¥l(Jeon BR 2022), &F(Kim JY &
Kim JH 2024) &% 2 ZFel =] IJF7(Lim HS & Cha GH
2025) = 7K Il 750l Sk
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1. &Y M=

AYAY Bd-2 3114 E(Haenafood, Seoul, Korea)S %
d FAdx @ 2ds Fulstsler, wEE(Gompio Co.,
Seoul, Korea), °}== 7}5(Viomix, Gyeonggido, Korea), 5
AW E|(Fonterra Limited Co., Auckland, New Zealand), ¥4
¥(Quality no.l1 Co., Ulsan, Korea), 27ZChakhan, Co.,
Gyeonggi, Korea), €] 11(Otogi Co., Seoul, Korea)= &%
Foll A= vlEAA FYste] ARE-SFATH

Adding sugar to white eggs and mixing (2 min)

} Sieving with 35 mesh

Mixing wheat flour,
B. oleracea var. viridis L. powder and almond powder
(0%, 5%, 10%, 15%, and 20%)

!
| Adding boiled butter |
!

| Filling 80% in volume of a pan with the batter |

!

Baking in a preheated oven at 200°C on top
and 180C on bottom for 15 min

!
| Cooling |
|

| Packaging |

Fig. 1. Flowchart for preparation of financier with
different amounts of B. oleracea var. viridis L. powder.
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2. m|'gAofle] H=

i gAlol] Az APAT2l Lee CS & Cha GH(2020)2] W
He HYPAIA Agsislon, Il Az WH-2 Table 12+
A b oY) AEs B3l HEAY BEE 0%, 5%,
10%, 15%, 20% H]&=2 233le] T3 =2 sfoll A3}
ATt FGAloll= dRtd o R HEE 2N 0 R ¢
H 2 FolA| E(beurre noisette) S AH8-3I5AtE B3I Ao A
BE 9 AFe] WA FEE 4
e 2 of2E JHE, YA B
HE Y1 38k s WA 1212 FAAIR
Z 9 dAlo] £(335 x 260 x 16 mm)ol] Fo} A7 o B
(SPS43K, Smeg, Seoul, Korea)ol] 180T~ 15837 F+sic}.
AlEE Ao Baet 5 Ado] A tHFig. 1).

3. TAlolel ME EF U T BE
ALY BRE AR AN A S e A3

(CR-400, Koica Minolta, Osaka, Japan)Z =% 3}3ich Aot
B AR L(MXE, lightness), a(AA %=, redness), b(ZA %,
yellowness) k= & 33] RbE S0 a 34 d 71719 &%
FWIH1=93.97, a=0.63, b=3.85)% A}&-3lc] Bt I
FAlelle] <] #AT dHE 7P 2H(Galaxy S10, Samsung
Co., Seoul, Korea)E A3l 0%, 5%, 10%, 15%, 20% 3
7hed wjA|ske] ek

4. TiAlollel pH, 37| £AE, BAE U BT 53
AAYd TEE Hhe Ao pH S A8 1 g
3} FF4 9 mLE 123 FUeb E8 The, pH vlE
(MP 220, Mettler Toledo Co., LTD, Urdorf, Switzerland)=
gt ZeAY w2 Hotel et % HE AEE

ot

Table 1. Formula for the financier added with B. oleracea
var. viridis L. powder

B. oleracea var.

Ingredients (g) viridis L. powder (%)

0 5 10 15 20

Wheat flour 36 342 324 306 288

B 1 It .
mfs.zcvit oleracea var 0 18 36 54 72
viridis L. powder

Almond powder 30 30 30 30 30
Butter 76 76 76 76 76
Sugar 76 76 76 76 76

Egg white 76 76 76 76 76

Oligosaccharide 8 8 8 8 8
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52 4 0] 4 emE ko] E/35%71(TAXT plus/50

Stable Micro Systems, Bucheon, Korea)E Al&-3lo] 33] HH&

Ao 249 the BEgoz Wmsgn 33 zde

pre-test speed= 2.0 mmy/s, test speed= 1.0 mm/s, post test

speed= 3.0 mm/sS1 2™, =°] 50.00 mm, A]E°] 12.45 mm
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5. T=tAof|o] YetAME 9 =M R(Crude Fiber) 24
AAY FES HkgE gdAlole] gk IvhEAM
AOACH(AOAC 2000)°ll 9]3}04 EASAT i T
105C2 7199 =glo] 2E(BF-150C, Biofree Co., Seoul,
Korea) S AH&sto] S4okqith 23| & e 23 3]shH
of wel 550C 3]3F=(KL-160, ADVANTEC Co., Tokyo,
Japan)oll Al A5 & 3|SAIA g 3t 5 =St =
kA e Kjeldahl'H o2 ZEh E27)(Kjeltec T™M
2300, FOSS, Hoganas, Sweden)E ©|-83le] =7%3}9 o,
22 z;sjlao‘toﬂ AL ;}A};ﬂ_r 6255 —‘—o]—Oi ﬂ-ﬂﬂ;ﬂ -d—&oi
L= £217](SOX606, LABTECH,
Seoul, Korea)S Al-83lo] Soxhlet FEHo 2 EA 33T
ZAH FEFS AOACH(AOAC 2000)S =3lo] 1.25%
H,SO; % NaOH w3l S o]&ste] St Alse =
A AAE A3l 73] Gxg F 2 g5 FHAsle] 2R 4
X (Crude Fiber Analyzer, F800, LABTECH Co., Italy)E A}
g3to] EAII AR E A E g2 SAF o B3
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AAL T2 Hrkgk odAldle] 7714
HR 5(2007)°] Wi & Wgsto] vl 43h e, 2 4
old & F S7HAE AT A8 05 g% H| Aol ¥
2HS A7k 50T hot plate YollA] 5 hr ©
1A Aged o= Abgsiglon, AAYL
FA 22 blank A8 %= TLE WE R AT Al
Al AxLEFFE=A AAS(Analyst 700, Perkin Elmer,
Norwalk CT, USA)E ©]-&3to] A8t o, zh2te] 77
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JA & Shin KO(2025)2] WS Algalich AelAd s
E-H(NSG-100 2SS, Hanil, Seoul, Korea)3d}i o1, 431 A|

FE 70% vleko] AAsl] 1 hr B2 60TAN Z2Lu} B4t
71(UCP10, JeioTech, Daejeon, Korea)Z ©]-85}] 23]
th. gAAZ AlEE 4T 10 min B FAEE
(6,000xg)3k] “FEA-S o] F}](Minisart, Sartorius, Goettingen,
Germany) (0.45 um)E AH&-ate] A#G thy, & 9, & &
ghizo|=, ABTS 2lH2 474 24 2 DPPH 2hZ &7
g4 S0 AEZ AREE wrR] -18Te ALY
(EB3FX, VENIX, Seoul, Korea)oll] H3&}13]th.

8. m|gAlolle] & W= ¥ EetEolE EE 5H

AAYL FEE ke gdrlele F odE S
Folin-Denis¥(Folin O & Denis W 1912)° 2]3}ed A A| 815
o Al &et SFFE A2 10 uLe} 90 uLE FRIE F 1 M
Folin-Ciocalteu’s phenol reagent(Sigma, USA) A2} 10 yL&
Z3tated 96 well plateol] -2 F, ‘ol A 587t WA
t}. 3719l 7% sodium carbonate £} Z{HF= 7—]( Z} 100
UL} 40 uLE S35t 90w3t halellA HAAIZ &, 97
750 nmollA] wlo] A2 Z- o] E2] T (multifunction microplate
reader, MMR SPARK®, Tecan, Switzerland) S o] &3}o] &34
TE S5tk & e s sl Sl FeEdE

= gallic acid(Sigma-Aldrich, St. Louis, MO, USA)E A}-&3

O

noew, & ]i S mg GAE/g T2 EA 8 th(Park
Sk 2024) Zabp-ol= kS Moreno MI 5(2000)2]

o 2 =3 ]— Itk AR, 57, 5% sodium nitrite £

Z} 20 1L, 80 L, 6 LA E31310] 96 well plateol] E-=
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5, ARoA 5EL weAIZItE 7] 10%  aluminium

chloride €9 6 ULE H7F3laL 631t 204 ¥hgAIZ] Ths,
1 M sodium hydroxide®} S-F5 217} 40 uLe} 48 LS &3
3k & vlo] a2 Z o] E2]H(multifunction microplate reader,
MMR SPARK®, Tecan, Switzerland)Z AH-g-8lo] S3=2 o}
7% 510 nmellA] S438ISTE F Seb o= 2 A 5]
#et EFE2Z  quercetin(Sigma-Aldrich, St. Louis, MO,
USA)E AH&alen, & Sefheole 32 mg QE/g=
EAIBII T (Park ST & 2024).

9. Z|ZAlol|2] DPPH 2! ABTS Radical 2+ &M £H

AYAY EEE 7k 9 Aloflo tigk DPPH(2,2-diphe-
nyl-1-picrylhydrazyl) radical 2274 242 Blois MS(1958)2]
o g 39t AlE, DPPH €9, ethanolS 217t 45
uL, 45 L, 45 pLA S Z38ke] 96 well plateo]] €2 ths,
7g22] faxollA] 3083t REGAIZIT REgo] £ Fof] mlo]a=
Z#| o] E&]t)(multifunction microplate reader, MMR SPARK®,
Tecan, Switzerland)Z AFE-3led 3 517 nmeoll 4] SFEE =
A3}, 2T S 2= ascorbic acid(Sigma-Aldrich, St. Louis,
MO, USA)S AM8-5193th Park ST 5(2024)2] Aol #|A g
o= ofgfo} o] AlLlelSiTh

DPPH radical &4 E4(%) =

[¢}
t REEEPEEIEE CO
AAY e AUk 3dr]ele] ABTS(2,2-azino-

bis-(3-ethylbenzothiazoline-6-sulfonic acid) radical &4 2
< Re R 5(1999)2] Wgoz =33 th ABTS stock
solutions A|ZE ABTS 7.4 mM3} potassium persulfate 2.6
mM £95 FUS HER E3ete] THEQlon, QadA
24X FE WRGAIA EAdskE FEIE vhEo] ARgSlAlth
2d3lEl ABTS stock solutions phosphate buffer saline
(PBS, pH 7.4)2.2 3]Aste] 374 732 nmollA] S8 E 5%
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T Fel 0.70£0.03°] H=E g ¥ Alg 50 pL? ABTS
working solution 950 pL< &§ate] GaelA 10% F<t vt
A7 Th, mlo| AR EY ol E

reader, MMR SPARK®, Tecan, Switzerland) S AH&-3}o] o7
732 nmellA FBEE SH 3R dlE2T2 ascorbic acid
(Sigma-Aldrich, St. Louis, MO, USA)E A}8-3}%it}. Park SJ
S(2024)] Aol A AAISE WH O Z ABTS radical &4 &
L ol ol AT

2] Bl (multifunction microplate

ABTS radical &7 &4(%) =
A8 H7Me $3 =
AE T F4=

[T - ] x 100

10. SHZA

AL RS A dAele] did 248 ARE
SPSS(Statistical Package for Social Science, version 23.0,
SPSS Inc., Chicago, IL, USA) Z 2138 Al835le] 72} A&
o g FHrEFAGE Yehdeh F 2k Ajo] EAS
Ju) ] E4HEA (one-way ANOVA) S AHS-3F) o, ALE
%2 Duncan’s multiple range testE ©]-8-3}] -2 A}o]
(p<0.05)= HZF3Hich

AYAY BdE Hrhe gdAlede] Az A= Table 2
o AAEAE. Lak(lightness)S thazwto] 157.57+0.42% 7}
Z =kom, AeAld BT 5%, 10%, 15%, 20% 7ol
A 2}z 145.83+0.68, 140.70+£0.60, 138.10+0.35, 133.20+0.50
TO 2 F A A3 THp<0.05). agk(redness)< T =T
ol A 52040.172 7 =9k, AelAY el ol wet
g gAlofoll Al f2] A<l Aol 7t AU L (p<0.05), I]dAlell
Az Al AEAY TS HIFEFE FdA]of 7t F40] A

AAS & 5 UATE bik(yellowness)> A AL L 20%

Table 2. Color values of financier prepared with the addition of B. oleracea var. viridis L. powder

B. oleracea var. viridis L. powder (%)

Variables F-value
0 5 10 15 20
L (lightness) 157.57£0.42"  145.83+0.68°  140.70+0.60°  138.10£0.35*  133.20+0.50° 948.083"
a (redness) 5.2040.17° —147+021°  —6.03:0.06°  —7.40+020"  —8.83%0.15° 3,473.655"
b (yellowness) 59.17+0.72° 59.23+0.74° 60.70+0.17* 61.20+0.35 61.60+0.26" 14.719"

Y Mean+S.D.

? Values with a same letter in a row are not significantly different by Duncan’s multiple range test at p<0.05.
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A7kl A 61.60+0262 71 =okon, HeAY el A
7hgol T7MESE fosH Z71eI thp<0.05). weEhA 3
Aol Az Al ZEAY 2L HrEe] 7SS Lk
afte 7hadla, btk F7FeFTh e (Lee CS & Cha
GH 2020)l|4] ©Eu715 7Kgt adAldle Tsu
o H7beko] T7FEE Lk A, agkd bk VRIS
™, Kim JY & Kim JH(2024)9] oA &5 24 37t
gk g dAlole AEe) A9 Lak 24, agkd bake 37K
3 Baslth ol wdalo] Az Al AriEE AAEHe)
H]&of mheh gdAlelo] Ao S mAE Few AR
"ok gAY S-S Hhe sdaloe] 7 Ayl E &
gt 97 AP Fig 29 2k AAY o] 7o)
715 g dAlelle] Alo] gk Ao 2 W] on, 1
@Galele] F7)E atel7} gileu, whel Alzlo)x] Rake)

ko] FNFE ol FFE AL BIT 5 UYLk

2. pH, 85, 57| &4E % WEHE
_Oé‘

29AYd 2

N

| £48 2 WFE =% A= Table 39 AA &I, pH
) 270] 6.81+0.012, Ae)AY E2keo] Hrlare] Zr}et
2 7.04+0.01, 7.18+£0.04, 7.20+0.03, 7.26+0.020.2 Z7}&}

h(p<0.05). & ATFol|lA e} Zo] T8 7175 713 9

=
=
o~
T
R

Hoprlol RAREMRS

FAoe] AAF(Lee CS & Cha GH 2020)) A% 3] dAlo] A
Z A TaEt 7hRe] Aol SRS pH Eokxitka B
2E AT w3 APAY BEE Hrkek gdaldde A
o BS A7MESE pHE foldog S, WAE
T frojdor Frtsilon, Aw Hat et Addd
(Song DH -5 2017)°l|4& pHE AlF9] 712, 73, A 4
&= = 5 Je, pH7F A E FIle Aol o A2
oA 7]Fo] Zo)A =1, pH7} S7HEFE R R 5]
7 2 AR A 71Fe Al "rka Bausigiv

e tze] 43.00£1.730190H, HeAY L2 5%,
10%, 15%, 20% 71845 4= 44.00+1.00, 45.67+1.15,
46.33+0.58, 50.33£0.582.2 feojFoz Z7I8ItHp<0.05).
Kawasome S & Yamano Y(1990)2] ATl & H7lEE H
ABCGAAER)] MM, o7 &% 3 O dF 5o &
71rE Arr) oldtn Huslg e, ol JwdAel
Az Al AeAY B8 Hrbee] S8 E gy o
g gefo] ks Fo] Arrt Uk Ao R AlsETh
S A% A% 9T](Lee MA 5 2013)9} f7]% <4t
% (Kim KP 5 2016) &2 37ket A9 A5 H7bgE &
7t wet Aerb S7ketavka Basksich

w7l 482 ZAYAd Eue HrlEel IESE

7.72~8.45%2 =A VERSTHp<0.05). ©]+= A& A74(Lim EJ

B. oleracea var. viridis L. powder (%)

Composition
0 5

10 15 20

Frontal

Section

Fig. 2. Overall shape of financier according to B. oleracea var. viridis L. powder.
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Table 3. pH, hardness, loss rate, leavening rate of financier prepared with the addition of B. oleracea var. viridis L. powder

B. oleracea var. viridis L. (%)

Variables F-value
0 5 10 15 20
pH 6.81£0.01"% 7.04£0.01° 7.18+0.04° 7.20+0.03° 7.26+0.02° 176.055"
Hardness 43.00+1.73% 44.00+1.00° 45.67+1.15% 46.33+0.58" 50.33+0.58" 19.944"
Loss rate (%) 7.72+0.61¢ 8.09+0.06™ 8.15+0.15% 8.45+0.40° 8.45+0.18° 2374
100.00£0.00  110.94+0.71°  121.88+1.43"  12539£1.61*°  127.35+1.79° 237.174

Leavening rate (%)

Y Mean+S.D.

? Values with a same letter in a row are not significantly different by Duncan’s multiple range test at p<0.05.

T 2009)0M %= Bk vl AAY EEe] Hrbee] S At FE B 7|1 Aoz AlsHh x| F S
gol] w2 #FAde] F71R lste] A o] Yol E 2 20% H7H0.63£0.03%) 3 15% H7FH0.61+£0.02%)°1 4
o] I Ao WEo 2 HE] FR Zulo] APy oz 7P A YERITHp<0.05). o] 2A o BikS Holsh
Aeke e, A2 A Fe] 157] EHES AF] LEAA 79 7] A7HKim BH & Lee JJ 2019)¢} 5A13E 78S Btk
X]—t— FRE NS e SHE TRl AaE Zlojga B e 9 20% H7kElA 7.4940.01%= 7 e
FATHGo ES 5 2023). W& ZeAY 2 20% H7F @S vehilen, ZuAd 2 A7t o] TS
?LOM 12735+1.792.2 7F¢ =/ Uehgon, ZelAd B zold o] feorozn ZkelE AFS HY
o] Hrhgol SUMETE folHow FUIeATHp<0.05).  (p<0.05). o]aia A= 2 Buks Hrleh A2 A7
(Oh JH T 2024)%t%= dAet= Aotk 24 e
3. Yt E A =7 28.45~29.25% W92 RE Aol FARIIE AR
Z 7R odalee] AR 9 2AF 4 BES UK gdldlel 24 A9 dixTol

gAY BES 10%, 15% 2 20%

ZFol7F SARAIRY, tl2Te] 4

AL ' H7HH(5~20%) 3 H]
FAE BATHp<0.05). ol= AY

(Lee JA 2015)} frAlst Ato]n, %
0] 3 ko]l Sk Ae A

o AAY B350 0.86+0.04F LFERFEOH, 20% %
Wbl 1835:026%% 74 A FERiTkp<005). 2 AL el @l iees gede
A7hE el fOAQ (pe0.05). BelSA MRS %
B e 1515208002 I MK F 2R @] tlzTelA 3.7, 5%
5113]'04 -8—947—9,_0_& o 5‘:’:]7]'5_" 5.7, 15% ;‘<47]-¥- 6.5% %7]—3}0:] H ﬁ*_TLQ]' ‘IC')FA]'Z:;} %
B Asle 77 A7 3 Bglon], Fue W7 SR (Yan O

A7kl &

= 1.91+0.062 &

Z7kstct

718 2] MH(Choi U 2025) A4l
A7t 4.8, 10%

S 2015) Al

de]7]e B Azkw vk AR o] 13420302 7P whskon], Fut 30 g ok
S AeAY Bl FrE 2ol oA 231x0.028 2 Tl FolH o

Exdsiriies

Table 4. Proximate composition and dietary fiber of financier prepared with the addition of B. oleracea var. viridis L.

powder

B. oleracea var. viridis L. powder (%)

Composition (%) F-value
0 5 10 15 20

Moisture 15.15+0.80"?  18.35+0.26" 16.77+0.45° 16.87+0.40° 16.94+0.23° 17.474"

Crude ash 0.51+0.08° 0.52+0.01° 0.57+0.02" 0.61+0.02° 0.63+0.03* 4.798"

Crude protein 6.98+0.03° 7.06+0.03¢ 7.14+0.05° 7.32+0.04° 7.49+0.01° 98.123"

Crude fat 29.1240.05° 29.08+0.13" 29.25+0.43° 28.69+0.39®  28.45+0.37° 3.400"

0.86+0.04¢ 1.14+0.02¢ 1.27+0.04° 1.75+0.02° 1.91+0.06" 450.094"

Dietary fiber

Y Mean+S.D.

? Values with a same letter in a row are not significantly different by Duncan’s multiple range test at p<0.05.
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7hol S71eS whadl(Mg), ZH(Ca), F3H(Mn) % o}

O4(Zn)-°4 TdFE sl F7Feklthp<0.05). Mg®]

€ 100 g& TIET 94.60+0.99, 5% 37 101.98+0.72, 10%
74 103.44+0.32, 15% 7k 121.78+0.95 2 20% 7}
T 130.33+1.14 mgO 2 YEFITHp<0.05). Ca®] &2 100
& 5%} 10% A 7broll Al 242} 222.0040.54 9 225.59+0.31
mgl 2 2 2ol QAR 20% H7kollA 326.91+1.37
mgl 2 F23A F7FFAtH(p<0.05). Mn¥} Zno] -2
100 g2 Z2AYL BT 20% H7krolA 22t 8.90+0.133}
4.76+0.28 mgl 2 7H E=UTHp<0.05). v EEe %7@
i Az A e B89 Srke 2 vtadls
=712 (Yoon JA & Shin KO 2024), 99 &
3 M3 A7(Yoon JA & Shin KO 2023)°| A= 24
Aol S7Veda5 w3 24, v, ofdel
S7keivta BHastsled, ol & A7 A3t fakg 2
5 Btk E3 Lee YK 5(2024) ATelA= npsel
A E Bk A ylako] Z71ee2 Aol dtako] =4
e, ol B AT AaollA ek o] gl Az A
AeA|d o] A7t met 2 5o F14 ] wsp
Aste zlom AdEnh
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Buro 3
= gk Table 6<>ﬂ Xi]/\] o}‘ﬁr/‘r A7
20, 5, 10, 15, 20%)°l] W2 I dAlele] F 5
g7 Bt sl Zrlo] wrel AEAoz: A
0% H7kEolAE 0.3120.01 mg GAE/go. & 7]E
Eblom, 5% H7F Al 0.35+0.00 mg GAE/g, 10% W—t—
0.37+0.00 mg GAF/g, 15%°141= 0.38+0.01 mg GAE/g, 20%
o4& 0.43£0.01 mg GAE/g2 & UEPHTHp<0.05). % St
Kol gHEe F sl Hla] vt S7F A3 Vel
om, 0%clA 2.8140.12 mg QE/gelA 20% 7t Al
8.27£0.13 mg QE/gl & F2|9] Z7IE &5t thp<0.05),
ot Azt AeAY AUl EJ_H(Olsen H 5 2010;
Sikora E & Bodziarczyk 1 2012) & 3= ﬂﬂ(l45 800 mg
RE/100 g of fw)¥} Hl1 A] A 2] 1&g B, &
2 FF x| wE HolE nHsitiets 7hEFellA
& Frow AotEn Db HE A" T HIRAE )
Eg 2} 180T o] 12 wlo]F] ol BEsta A
o F #Hs2NKsinapic, ferulic acid) 2 Z2HE 5 (kaempferol,
quercetin HGA)o] 71573 FAIEI S UERdth AL 2
4 7+ ATella SEAx D Ho]R] FoE =2 HE4t g
o] FAIHY L, QS 59 A2l = sinapic acid”7}
AR oz obdAdS HQl vl 9IthAkdas ZZ & Bakkalbast E

i

2017; Kasprzak K 5 2018). ZU-&2KRhodiola spp.) A3

Table 5. Mineral content of financier prepared with the addition of B. oleracea var. viridis L. powder

B. oleracea var. viridis L. powder (%)

Component (mg/100 g) F-value
5 10 15 20
Magnesium 94.60£0.99"?  101.98+0.72°  103.44+0.32°  121.78+0.95°  130.33+1.14* 881.873"
Calcium 192.55£0.73°  222.00£0.54°  225.59+0.31°  278.89+0.56°  326.91+1.37° 13790.328"
Manganese 0.75+0.36" 6.89+0.33¢ 8.57+0.33 8.40+0.08" 8.90+0.13* 662.665"
Zine 3.94+0.05 4.08+0.85 4.37+0.80 4.63£0.13 4.76+0.28 1.237
Y Mean%S.D.

? Values with a same letter in a row are not significantly different by Duncan’s multiple range test at p<0.05.

Table 6. Total phenol, total flavonoid contents of financier prepared with the addition of B. oleracea var. viridis L. powder

B. oleracea var. viridis L. powder (%)

Property F-value

0 5 10 15 20
Total phenolic content (mg GAE/g)  0.31£0.01"  0.35+0.00° 0.37+0.0° 0.38+0.01° 0.43£0.01° 66.289"
Total flavonoid content (mg QE/g) 2.8140.12° 3.27+0.23¢ 4.41+0.12° 4.94+0.35° 8.27+0.13*  329.933"

) Mean+S.D.
? Values with a same letter in a row are not significantly different by Duncan’s multiple range test at p<0.05.
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APAY B H7gl 9wdA o 9] DPPH % ABTS radical
27 B43L Fig. 37} Fig. 49 #|A18}%Ich. DPPH radical 7]
e AgAL okl wEk 0% A7l 1.7940.16%
o7 mf§ e S=FolR) oy 5% A7 6.63£0.23%, 10% A
7t 12.03£1.05%, 15% A7}t 17.8242.07%, 20% A7} A
25.78+1.25%°0.2 HAAY w2o] o] T71ETFHE 254
o2 F718lAthp<0.05). = Aol A DPPH radical 227 &
gol Hrbekel| 71 Rzl wH-g-Ee B Fqlth ABTS
radical &4 A& DPPH radical &7 Aol vl gwtet
Z7} AES Hgom, 0% H7bolA 22.71+0.83% 2.2 7]
B IS BATE 28y 5% F7HE 23.93+0.17%, 10% 3
7HE 25.10+0.42%, 15% ZA7WE 25.63+0.22%2 AR A =7}
S HIA, 20% H7RrolAE 27.78+0.88%% “d5alTh
(p<0.05). DPPH(78.97+0.53%)2 ABTS(93.73+0. 02%) radical
AA AL RPN ZTQ! ascorbic acid EUHE B X &
BRI, Al Az Al AeAlY EEe Hrbge] $71
g<== DPPH % ABTS radical &4 &AL Z7l6Iith

w0
©
50
w
x
=
) . I
o J—-
% 5 1 = o sscobicach

Brassioa oleracea var. viridis L. powder

DPPH radical scavenging activity (5)

Fig. 3. DPPH radical scavenging activities in the extracts
of financier prepared with the addition of B. oleracea var.
viridis L. powder. Each value in mean+S.D. Value with
different letters were significantly different at p<0.05 by
Duncan’s multiple range test.

0%: Control (flour without B. oleracea var. viridis L. powder).
5%: Flour with 5% B. oleracea var. viridis L. powder.
10%: Flour with 10% B. oleracea var. viridis L. powder.
15%: Flour with 15% B. oleracea var. viridis L. powder.
20%: Flour with 20% B. oleracea var. viridis L. powder.
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Ao 2gation, ol A-ElA A2l AALAA
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SF & 2009; Fiol M & -
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Az Ee, 7‘4731}1 Hj S Fol A <RI, & ARE
2he] A HEAk ZefE el =5 S5l DPPH 2 ABTS
71%E ksl gdo] B uEo] ghtkiIsmail A 5 2004). Z 2]
o9 5 3t T Zejulls daksks wWol 7]’ =31, A
2] Ak Hhy Oﬂ upet gro]l A gepxittn HaEdt
(Nazzaro F & 2014). £ d7= AALE A8t o,
7431*3}401]"1 iz “7P5" 2 mE ksl 411
2 e I} fARE e Bt ol BapA|7) A4 7Rk
A A A FA A ZeulE BE g %ﬁ"é—e‘ ks
o AEAY B 71 IdAldeA F Eeeed &

&,

ABTS radical scavenging activity (%]

E
1
o % 0% 5% E

Brassica oleracea var viridis L powder

Fig. 4. ABTS radical scavenging activities in extract with
cookies prepared with the addition of B. oleracea var.
viridis L. powder. Each value in mean+S.D. Value with
different letters were significantly different at p<0.05 by
Duncan’s multiple range test.

0%: Control (flour without B. oleracea var. viridis L. powder).
5%: Flour with 5% B. oleracea var. viridis L. powder.
10%: Flour with 10% B. oleracea var. viridis L. powder.
15%: Flour with 15% B. oleracea var. viridis L. powder.
20%: Flour with 20% B. oleracea var. viridis L. powder.
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