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Quality Characteristics of Oat Bread with Wild Carrot (Daucus carota L.) Powder
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Abstract

This study examined the quality of bread made from a wheat flour, oat powder, and wild carrot powder mixture. The
lightness and redness values decreased with increasing amount of wild carrot powder addition, while the yellowness was
increased significantly. In a sample of wild carrot powder addition, the total volume was lower than the control. The texture
profile analysis of oat bread, such as hardness, gumminess and cohesiveness decreased significantly with increasing amount

of wild carrot powder addition. In the case of springiness, the value was not significant. The sensory evaluation of oat bread
was significantly different in all analyses. Oat bread (BCB2.0) containing 2.0% (w/w) wild carrot powder showed the highest
value in the four sensory evaluation items. Therefore, the 2.0% (w/w) addition of wild carrot powder addition was
appropriate. An analysis of the physicochemical active component and DPPH scavenging activity of oat bread revealed a
higher total flavonoid and total polyphenol content than normal bread. The DPPH scavenging activity was also 20.3%
compared to the wild carrot powder. The availability of wild carrot powder in oat bread could be identified.

Key Words: Wild carrot, oat bread, quality characteristic, antioxidative activity

LA B

ORAIT-Z(Wild carrot, Daucus carota L.y Folro
A A= 7] A AFeRl o SRR T ] Hukgk St A & 2p
the e AEE dHA Ach(Arscott et al. 2010). G
malel Al wel orange, rainbow, purple, black
carrot 52 EFHM ©]F black WS B opTEZS
ZH|F STt whet oprjotel frH o R iAol A} g
3L Stk FUellA T2 AH|EE S TS0 Uk
(orange carrot)°|L} ORI T £ SUjdlA = A
Hi =] 7] A ZEIThPark et al. 2015). PRS- Auk 2o
Hlal| Z240-eF 23)39] o] 2™ lycopene, lutein, F
Exjold, JlRE|rolE, Eetro|E9] Fhgo] duk Tt
BT} 118 o] =uhal K Metzger et al. 2008). HE3F of
A2 e et 4kskA] A4 cyanidin-3-glucoside (C3G)
S X3} C3G7L sinapic acid, ferulic acid, coumaric
acid?} opE 7)ol At o] lof thE FEA|OPIET} pH,
32 g e Qg Aol e x o] AslggTt &olst

TH(Hassellund et al. 2013). QFEAOPALS flavonoid] <]
874 A& wgA (glucoside)= AT, A Y =
=71, &, e 5ol EAlske EeHs X SEE 5
Uz, kel 548 7R AL A, A9 3o ., ok
o] 57, A% #1xel w2} cyanidin, pelarhonidin, peonidin,
petuntdin, malvidin's TFFsHAl A1, A2]&Adxe] =}o]
7 Qe Aoz 4] JrkLila 2004). o £0] Zg)
= sigtES A ilkst 248 B8 AW Az
S AAS L A=, Hike] ksl 28-S SA|ste] AEH
AAS o 2 =shR] a3t vkl B Qv
(Nicoue et al. 2007). ¥5F ofya} LA ZqA M ZAPE
(apoptosis) frx12re] &2 7R, He™ 4, oF o, 334
=, A=, SRl oA 2 HolN FHESE s
T SANAE g Ao WS AlElTE JoE U
2 Jth(Lila 2004).
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HrElo] itk o] deAHA 1 AH]o] FE8] STt
Pl ok Agle AEed 284 FYs adE SR &
bslo] zEJstAY AlEe8S Sat] YAFH=E 7Hsk ok
ol 7] 5o A L A FGolA o)=L k.
Aol A a3=2= A AE] 52 A (Anderson &
Tietyen 1986), #5724, LDL (low density lipoprotein) <
g 2EE ZH(Kim 2014), A2 tiAke] 7H4d-& &3k HDL
(high density lipoprotein) Z#~H &2 S7F 2 9 74
59 7 7S 7H A SRt aAoletaL
HE3 thSeo & Whang 1998; Park et al. 2003).

e vkl Fwle] @Wol Anjshs 2% 309190 a3st
= AFOE BC 7,000 78 AxEH7] AAglen vHE &
TiRIE9] olA AL thE o2 ol thigh #ZEo] mid F7HA)
= Ye 32 Yt Moon & Joo 2006). 201030l L 4H]
o] 1919 30kgE HA BE F2 02 shd g=elo] A4
ol & WskE do7l dFAQ] AFeth W Yo 25
gl ehldo] st $57], vF-e] delA](allergy) ¥H8-9]
TRl R WA HIFEE thA|ste] A dwt wut
< JFHL A7 AF viEe] STk e A&
o] #Al7} FujZr ) e QIthKim & Lee 2004). 71

gk A4 F7he ARt AE A" A] =9 AR

o2 g3 7154 AAE B3 AlFl g Ases
ATt olel] whzt A7} F A AAAM = Gk, FA
9 7ISAAAE ket AegA Tes A
AEFES AL UTHKim & Lee 2004).
AFM = 7154 AR 2 I g2
< AW A5t EFE BolotEE FEUE TSNS
o, o]& 7 Aol AxgS st /e A
Foll st ksl aas % starAt skt

mo o

N ag+Hg 9 g

Korea)oll A Algdto} ARE-3F3 ). FA2]lZ(Joyulche, Seoil,
Korea), 73247} (Dachan flour mills, Seoul, Korea), 4
gH(CJ, Seoul, Korea), ©]2=E(Jenic, Seoul, Korea), &£+ EY
(Ottogi, Anyang, Korea), EA|&(Seoul milk, Seoul,
Korea), 2~ (Hanju salt, Ulsan, Koreay> A-&A] 7Hg-ol)

910 olskEol TIsle] AHgseITt

2. F2|Al Xi=

o o] MM AW Axe AHNEHE AL
g8t om WiglE <Table 1> 2T} W57)(Hobart,
A200C-2261, Seoul, Korea)l| A L] g

(e}
LEYS

=0

=2 W3 7|(EP-40, Daeyung, Seoul, Korea)llA] 50
12 TE(28°C, FE 75-80%)2 AAIEI, 12 2E
=2 180 g¥ sl Wkso] 7kAE A AT 7Rt
AAR W] FHo] My Es $22]7] 3 v xHol
plER] oA HlE S & AelolA] AeollA 1587 FAA
Zth. ol U= ol 7kAE w5 B2 21.7 ecmx9.7
emx9.5 cm(7FExA| Exio])e] 7= s T 80-85%2)
FlEE 2A 403 53 23k BEE YISt o]F
SE 190°C, EE 200°CE g3l & 7] E(FOD-7103,
Daeyung, Seoul, Korea)ollA] 2587+ 9] #2]2we A=
SIATE TR WS Sl viE 7AW A2oA] 1A7F B
Wy & polyethylene #&e] vddo]] To} A4 B
24770 At & Fadol] A1g-Hd )

o

3. F2|Attko| A

oRA G W H7F A el Ar 242 AEA|(CM-
3500D, Minolta, Tokyo, Japan)E ©]-&3}] Lk(lightness),
a%k(redness) 2 bit(yellownessyS =743l T). oju ARE-3k
%3 WPk (standard plate)2] LI 97.26, agh2 +0.07, bat
o

1. M8 =2 < +1.86°|3]t}.
Aol ALEgE oG BE2 (F)XH &4 (Seoul,
<Table 1> Formula of oat bread with wild carrot powder (%)
MWO" DA Sugar Shortening Salt NFEDM® Yeast Water
powder

Control? 100.0 0.0 5.0 5.0 2.0 2.0 3.0 69.2
BCB0.5% 99.5 0.5 5.0 5.0 2.0 2.0 3.0 69.2
BCB1.0Y 99.0 1.0 5.0 5.0 2.0 2.0 3.0 69.2
BCB1.5” 98.5 1.5 5.0 5.0 2.0 2.0 3.0 69.2
BCB2.0? 98.0 2.0 5.0 5.0 2.0 2.0 3.0 69.2
BCB2.5” 97.5 2.5 5.0 5.0 2.0 2.0 3.0 69.2

YMWO: Mixture powder of wheat flour (90%) and oat powder (10%) mixture, Control: MWO bread without wild carrot powder, *BCB0.5:
MWO bread with wild carrot powder 0.5% (w/w), “BCB1.0: MWO bread with wild carrot powder 1.0% (w/w), >BCB1.5: MWO bread with
wild carrot powder 1.5% (w/w), “BCB2.0: MWO bread with wild carrot powder 2.0% (w/w), "BCB2.5: MWO bread with wild carrot powder

2.5% (w/w), ¥™NFDM: None fat dry milk.



A7 38 A SAFE 2.5 cmx2.5em (B x
=o])o] AFPoZ It U texture analyzer (TA-XT,,
Stable microsystem, Godalming, England)& ©]-&3}>] TPA
74 %= (hardness), E+34
(springiness), 71/J (gumminess), % &1/ (chewiness) 2 -3
d (cohesiveness)yS A3t olm) A3t probe= 2|7 ]
5ecm? YEFo|UL deformationS 50%, test speed= 1
mm/sec®] AT},

(texture profile analysis) testS A

Aoz AAEAL 2R3
=] 3 cmx3 cmx1 em(7 IR A ZxEo)) 7|2 A
Els LS HAOl Ydate] SR AEE AlFe
o}, H71EHE-2 A (color), BH(taste), F(flavor), 2] 7 (texture)
9 AA A9 H7Koverall quality)el] thate] 78 7154 =¥
° 2 Brtsisit.

T =
F2 AACCH(2000) 02 8, A4, chald | F717
stk X Hke] AR Soxhlet FEH, TS 105°C
F7tE AEW, 2H AL Micro KjeldahlW, 23]
= AP S ol &ate] AT Fr1ES
1E A (KFDA 2005)2] %ol we Al 0.5 gl S/
2 uL®} nitric acid 8 mLE 75l 2] 3]3}sl Sof] S/
TE H7tet] 20 mLE 883 &AE FANERE ARESIS]
t}. K, Ca, Na, Mg 2 P& ICP (iCAP6500, Thermo
elemental, Cambridge, England)= #433}%]

AE ZF o] 208) FI)9] 70% (viv) olereS 37tk
& 150 rpmO 2 g0l 24417 5ot FET U oA
(No. 2, Whatman, Maidstone, England)E ©]-&3}] 33| o
ettt o] FHE T8l B2 I7}AS rotatory vacuum
evaporator (N-1110, Eyela, Tokyo, Japan)Z -£1]E Z9HA|
A 50 mL7HA] 53 v 54 7441-’5} Zg Aol Akg-at
Atk ksl 24 ARA FEE T 1,000 pg/mLol AT
=S

Total polyphenol 13k Folin & Denis(1921)2] ¥HO
2 ZA3A FEE 1 mLg Fsked 2% (wiv) Na,COs-
o 1mLE 718 F 383 Edeitt. 29t 50% (v/v)
9] Folin—Clocalteus phenol £ 02 mLE 7}8fe] WH8-A]
Z1 & UV spectrophotometer (UV-1601, Shimadzu, Tokyo,

8. T2lAlme| 31MI5

Japan)& ©]-8-3l 750 nmollA] S3EE S B E
A2 = tannic acidg ©]8-38t FFAS AL olE
HIRFO 2 tannic acidE 3+t mg
(TAE)/100 g ©2 YeRHAT}.

Total flavonoid $F3-& Kang et al.(1996)2] ol wlz}
o2 ol FAsh F, FFE 400 pLell dlethylene
glycol 4mLe} 1N NaOH £ 40 uLE F7Fst & 37°Cel|
A AR RREAIZD T 420 nmell A FB =S 5785kt
EFEEL nuting 0|83 29 total flavonoid T2 mg
rutin equivalents (RE)/100 g2 YERRITE

DPPH (1,1-diphenyl1-2-picrylhydrazyl, Sigma Aldrich, St.
Louis, MO, USA) 2% 4752 Blois(1958)2] W<
WA ste] vhet 2ol AAEIth A& 0.1 mLell 1.5x10™
mM DPPH £ 14mLE 7l8le] A29] oharelA] 3017t
HREAIZL & 517 nmelld F3EE SAEIT AAF 3o 5
H2 AlF 7ok Bl FE T Aol wWiisS A
SISt EFEEZ 2+ ascorbic acidE ARSI T

tannic acid equivalents

r>_|

9. A=A

2 AFollA] dojxl BE A= SPSS statistics program
(SPSS Institute, Chicago, IL, USA)S o]&3lo] 33] Wk =
A5}] MeantSDE 151301, FAHEA]S Aalslo] -,-,—AX}

o5 EASATE AR fFoIAS p<0.05 FEelA
Duncan’s multiple range test& ©]-83}] AFSAAS AA]3}
Atk
AR .

m., Az 9 v
1. Fle|Alto] M=
o i A el wE Awe] M= <Table 2>
<} 724}, L(lightness)?-2 control®] 73.77£0.612 73 =%
o1 BCB0.5%] 64.11+0.34°14 BCB2.59] 42.86+0.965. =
BT Y H7HF Sl wel &A= et
A =E YERY = a(redness)ate] 73-%- controlo] —1.85+0.07
2 7P 9 depgen, opdEE £ W Skl w
2} fe]H o2 FobAt). bak(yellowness)®] 7Z3-9-= control
o] 13250472 7P w2 fh& Ueen, o v
A7 ol vldsto] frold o= adioitt. agke] g5
o A AlEe Aol sl A ovlshH, bitel sk
FEA AEE] Aol S A SJvshe Zlo= o] of
A ZEe] Aol AEjaue] A FFE vHT=
& oujgitt, Axe] Wt Awg Uehlle JE & AAt
AE ol &3 E4NM T8 tERAE s tiAle] A
- L gko] 3.0 oPdold AT A ' Ate] AfolE

T2 T Aol st AE 2 o g B HUbdol
2.0% (wiw) 7K 712 Z712 Bo|tr) 2.5% (wiw) ©]

A} A7V Aol

F7h%o] EolEle IS Ve op
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<Table 2> Color values of oat bread with wild carrot powder

L b AE”
Control" 73.77+0.6178" -1.85£0.07" 13.25£0.47° -
BCBO0.5? 64.11+0.34° 3.61+030¢ 5.60+£0.42° 118.4
BCB1.0Y 56.30+1.00° 8.35+0.50¢ 1.09+0.16° 324.9
BCB1.5Y 50.95+0.37¢ 11.19+0.05¢ -0.50+0.09¢ 468.1
BCB2.0” 45.94+1.41¢ 12.95+0.40° -1.810.02¢ 592.7
BCB2.59 42.86+0.96" 13.65+0.59* -1.76+0.03¢ 6374

DControl: MWO bread without wild carrot powder, ?BCB0.5: MWO bread with wild carrot powder 0.5% (w/w), YBCB1.0: MWO bread with
wild carrot powder 1.0% (w/w), YBCB1.5: MWO bread with wild carrot powder 1.5% (w/w), YBCB2.0: MWO bread with wild carrot powder
2.0% (w/w), “BCB2.5: MWO bread with wild carrot powder 2.5% (w/w), "Means+SD (n=3), ¥Means with different superscripts (a-f) in the

same column are significantly different at p<0.05 by Duncan’s multiple range test, *AE: J (Ly—-L, )2 +(ap—a, )2 + (b - b1)2 , color different.

<Table 3> Texture profile analysis of oat bread with wild carrot powder

Hardness (gp) Springiness Chewiness (g5) Gumminess (gy) Cohesiveness
Control"” 310.74+35.46%°" 0.910.05™ 225.47+30.26¢ 257.91435.58" 0.83:£0.04°
BCB0.5? 301.88+34.97* 0.93+0.06 232.85+34.03¢ 223.39+32.54% 0.74+0.03°
BCB1.0Y 290.56+32.91%® 0.92+0.02 250.85+32.92% 203.39+30.51° 0.70+0.04°
BCB1.5¥ 286.44+30.44° 0.93+0.05 276.97+35.55%¢ 197.64+28.20° 0.69+0.03°
BCB2.0” 273.83+28.32% 0.94:0.05 312.79+41.81% 191.68+27.69° 0.70+0.03°
BCB2.59 261.95+27.32¢ 0.93+0.06 324.96+45.82* 180.75+26.69¢ 0.69+0.03°

"Control: MWO bread without wild carrot powder, ?’BCB0.5: MWO bread with wild carrot powder 0.5% (w/w), PBCB1.0: MWO bread with
wild carrot powder 1.0% (w/w), YBCB1.5: MWO bread with wild carrot powder 1.5% (w/w), YBCB2.0: MWO bread with wild carrot powder
2.0% (w/w), “BCB2.5: MWO bread with wild carrot powder 2.5% (w/w), "Means+SD (n=3), ¥Means with different superscripts (a-c) in the
same column are significantly different at p<0.05 by Duncan’s multiple range test, “YNS: Not significant.

A
AR Heo(2008)9] @Uitd A7 4] Alfe] 54 A,
Yoon(2013)2] AH FullF 2 71l mE 3ol E #o]of
Al 26 Aele] 54 Wit A7e] Ak Wizt ol v
T ARSI QEEAloRd Al Tk el sPgAdel E
o= AAdEelA|RE pHOll W} Alo] Mshs d& 2
l 21Ee] A= 244 e 2aAEst AR A B
g Aol AFNE 73S Ak sl

2. F|2|Alwol Z=X|Zt

opYE o] HrkE Awe] 227t #A AR <Table
3>ol] YJERITE. 57FA1¢] S783HE & 4 (springiness)S
A 9] st 7% (hardness), 284 (chewiness), 7343 (gumminess)
2 -3-3]/d (cohesiveness)®] 4714 A Fo|2F7t e
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TR, 7)o s 9§y Fo] el A7l

2 WAy slgol & UEE o] Rt A3 R

of rir 4
ol

iy
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S5 So1e 4 AISITkFigure 1>, ol4e] AoE E3e) 2
w opyRE Fe] HE FrIholt Holdad 5o 4
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&5 sl Al 240 Y9I I AoR AdEn. 4
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7tol| A= BCB2.0°] folAo2 =& 7|8 % 3he YERIL



<Figure 1> Products of oat bread with wild carrot powder.

o Ae] A o i Aol S 715wt
&0 7 Z71skgeh. dkvle] 4 BCBO0.5, BCB1.0 2
BCB1.5% controlo] H]8l 7|&=7} ko) BCB2.0=
BCB2.5¢] 3%+ controlel] B8l 7|3 %7} =hth, vl %
27 2 AR A 7 B BCB2.0 2 2.0% (wiwyHAl&
H7tgo] S7Hehl met 7S 7 froH o8 SUkskaith
Park(2017) AH|#FSo] W M) A] A7} 7|58 F8A]
st -4 el M7= AEe] 715 tisk IR 7]
ST st sk B Aei® o
S Ao A-gste] Axgt fAe] A o] o
HE 2jugol] Hjg] Aot e Fege A7he A4S Hol
715xe SAX R gttt dAdkEth BCB2.59] 3%
A gl g AQet g, A 9 AR A H el A
BCB2.0°l| M]3l 7|37} 7Haast A5 vehfo] #2]2w
Az Al oTE EHe FA7FEE WM Tl 2.0% (w/
wyZt vk Z1o 2 ghdElo] o] YWk, ksl &4
2 F4% 248 BCB2.0o| tiske] AA)Esdt

u]

4. F2|Alo| A E 3 FI|E
AT} F71d A2 Sxe] At A F A5H 5
gollA 7P gk AFE vERd #2121 M(BCB2.0)l
slo] BA8193 1 A <Table 5 2 60 UERAITH
FTEXGH A TS A FAEE(RDA 2016)014= LRt
L7HRE ARESte] AT Aol UARkE 447t 7t
AE100g T FES 33.8¢g, ©EHE Sl g, Tl 83
g, A 52 g, 3E-E 1.6 0T BCB2.0o thah UukgE
BA A} RIS 44.0040.52 g, TSRS 4274043 g,
GRS 89+0.06 g, AW 3.0£0.02 g, 3] 1.4+
0.02 g0 2 UERsth Azl w2 opE o] $hr
2ol Ak Aol H]a)] 4T B whlA ke A
2 & v geste, A 3 SRS W Zlow
ERAITE 21 2pol= ML), o)= Aol Az 3 ol|A
71 A YRR oEE el P A3
1 o2 B Aol Az o] Unk 2ude] vjg] g
FerH oz gk A Aelg emjgitt & 4 AT

)

2o ©ojo it

<Table 4> Sensory evaluations of oat bread with wild carrot powder

Color Flavor Taste Texture Overall quality
Controll’ 3.00£0.67° 5.00+0.82° 4.40+1.07° 2.60+0.70" 2.90+0.74°
BCB0.5? 2.50+0.71° 3.80+0.79° 2.20+0.79° 2.90+0.74¢ 2.10+0.741
BCBI1.0” 4.70+1.16 2.40+0.70¢ 3.10+0.88¢ 4.10+0.88¢ 4.60+0.84°
BCB1.5% 4.10£1.37° 2.90+0.99¢ 5.10+0.88™ 5.00+0.67° 3.90+0.744
BCB2.0° 6.10+£0.57* 6.60:£0.52 6.60+0.70 6.80:£0.42° 6.80:£0.42°
BCB2.5% 6.80+0.42° 6.61+0.57° 5.90+0.99% 6.00+1.68" 6.10+0.57°

YControl: MWO bread without wild carrot powder, ?2BCB0.5: MWO bread with wild carrot powder 0.5% (w/w), PBCB1.0: MWO bread with
wild carrot powder 1.0% (w/w), YBCB1.5: MWO bread with wild carrot powder 1.5% (w/w), YBCB2.0: MWO bread with wild carrot powder
2.0% (w/w), “BCB2.5: MWO bread with wild carrot powder 2.5% (w/w), "Means+SD (n=3), ¥Means with different superscripts (a-f) in the
same column are significantly different at p<0.05 by Duncan’s multiple range test.

<Table 5> General compositions of oat bread with wild carrot powder 2.0% (w/w) (g/100 g)
Moisture Carbohydrate Crude protein Crude fat Crude ash
44.00+0.52" 42.7+£0.43 8.9+0.06 3.0+0.02 1.4+0.02

DMean+SD (n=3)
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<Table 6> Mineral contents of oat bread with wild carrot powder 2.0% (w/w) (mg/100 g)
Ca K Mg Na
27.75+0.34" 110.11£0.75 83.91+0.09 25.81£0.18 395.19+1.53

DMean+SD (n=3)

<Table 7> The antioxidant activities comparison of the wild carrot powder, oat bread without and with wild carrot powder

Variables WCPY Control”’ BCB2.0Y
Total flavonoid (mg TAE/100 g) 388.15+9.599 32.18+2.25° 36.26+1.24°
Total polyphenol (mg RE/100 g) 131.52+£6.29* 10.45+1.23¢ 52.1245.28"
DPPH radical activity (%) 97.79+1.24* 2.56+0.50° 19.86=1.43°

DWCP: wild carrot powder, ?Control: MWO bread without wild carrot powder, Y BCB2.0: MWO bread with wild carrot powder 2.0% (w/w),
“MeantSD (n=3), *Means with different superscripts (a-c) in the same column are significantly different at p<0.05 by Duncan’s multiple range

test.

F71A AR A A el 7P =2 57128 Nas
2 395.19+1.53 mgol AL, the o & Kol 110.11£0.75 mg,
P2 83.91+0.09 mg, Ca2 27.75+0.34 mg, Mg 25.89+
0.18 mgeo|Ath. Nazt K&| ghgo] th& 7712l nlsf dh
o2 =AU Nadh K2 1A Akebz
A 5o 95 ke Bl i AR oY A
7} 2o o]2d Na oJu} Ko £& FY4Eor 988
g Ao A

b=k =
Hy, A =

5. F2A{e] & ERIE 0|, & E2uls | SitEks

A gl izt atsls 54 Aol ARRl opdT
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