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Abstract

The purpose of this study was to evaluate of black carrot on the antioxidant activity and quality characteristics of Sulgidduk.
Sulgidduk was prepared with different amounts (0, 1, 2, 3, 4%) of black carrot. As the amount of added black carrot increased,
the moisture content (p<0.05) and pH were decreased (p<0.001). Sugar content results showed the increase with the addition of black
carrot (p<0.01). L (lightness) values and b (yellowness) values decreased whereas a (redness) values increased with an increased
concentration of black carrot powder (p<0.001). The mechanical texture of Sulgidduk was decreased by the addition of black carrot
considering hardness, chewiness and gumminess (p<0.001) while those of springiness, cohesiveness increased. Consumer acceptability
test revealed that the 2% black carrot groups had a higher score than the other groups in respect to color, flavor, taste, texture,
overall palatability. To examine antioxidant activities of Sulgidduk, total phenolic, DPPH radical scavenging activity, and total
anthocyanin were tested. Total phenolic, DPPH radical scavenging activity, and total anthocyanin showed good vitality as amounts
of black carrot powder increased (p<0.001). Based on the various aspects of results, 2% of black carrot added into Sulgidduk showed
the best functionality and sensory qualities.

Key words: black carrot, Sulgidduck, quality characteristics, antioxidant activities

M B ™(Seda & Unal 2007), £53 %4 35t23} vletdl C, b
B9l ES 3ot AlthAlgara 5 2014). AHAFLS o
A G(Daucus carota L. ssp. sativus var. atrorubens Alef.) Ao A5 v AT Bt ofyet EF =T A5t

< 3,000d ol Aol Hefar S5 E FF A I H|9to = aapAol2ial A A Qlth(Kang 5 2017). T

oA F& A= Ak Montilla 5 2011). YubHog At A G2 FoF, Pk, FUIYG0| £ FHEH B4
2 FET obrlor A AN F2 AFE I g, el & ZHAAL o] AEWA A oF(Wang 5 2012)3 HHAR
A= 200080 A Al AElE AlRC R B7 = E7e A ¥ = 384 A a7t Atkal B3 E lth(Padayachee
FEE Ao AuHZAS Sfotal QTk(Park 5 2015; Ko S 2013). 53] ALl QFEAJoPd AJERID cyanidin
& Yoo 2018; Korea Agro-Fisheries & Food Trade Corporation coumaric acid, sinapic acid, acetate®] A% 10| &, pH, FA
2018). A2 RIS HE= G thFe] QPEAJotd of FFHolmg AE/NE A2 E8E 7MsAgo]l == 1
AR HerlRE 5 okt yga 2242 A1 90 o]th(Montilla 5- 2011; Hassellund 5- 2013). 0] 2|3t AAHFE
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5HT 71 AL BTl Gt AEE0]
B g, AAERE AEl A7 4] Ares
(Nho = 2013), 2H-9(Shin S 2015), & (Shin = 2016),

HH A T E](Ko & Yoo 2018), F-7](Cho & Chung 2019)
o] Hi1H it}

A71He IS FA wol B2 F1 A=

= YUY Rl AE Ho= e
H7Ysto] ZHHSHA vEE 4= o] EUdEE €A ‘11
THAhn GJ 2010). 53] 28[2H59] A7l tigh ¥4
ol wet o8 A% 7154 AES JIeE drlgo
AEE L l=tl, 7ok AR whet A} Bk ook
o]_ﬂ] WE £ T VSR BT & 9o ggFHoz:

o AsAFol= 2 4 AHHKim 5 2013). o] 7}
Xl A AH| EHEof me} 5142 (Nam & Park 2012), H]w}
7} (Kang YS 2014), 7S (Kim 5 2019), £(Ahn GJ
2019), ZE 2]5(Hong & Oh 2020) 5 T} A 21& 24
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(Hwang SJ 2013), o} 4o} B (Park EJ 2014), oFALo|H] ]
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5% 154G 1A H71ES A

. AlETE
A9E A AU A8 AFRE AT 7
S0l 2019 o] Ape AL FUSIAT, AHT T SAAZ
(MCFD 8508, Iishin Bio Base, Yangju, Korea)o}o] -40C 51l
oA Hykstal ARESHITE A71H A=l HA7HR(Chamsae
A (Cheiljedang Co., Incheon, Korea),
52 HBHENA +Y

bangasgan, Seoul, Korea),
e} (Cheiljedang Co., Incheon, Korea)

AT A7 7S] dalet 84 9 #E 54 115

oto] ARE-5FiTE. Folin and Cioclateau, 1,1-diphenyl-1-picryl-
hydrazyl(DPPH) 5 gFAHSH Alg]of] ARRE AR Sigma-Aldrich
Chemical Co.(St. Louis, MO, USA) A& AME35}911, ©|9]
Aore 138 AHgstelh

2. RMEIE &7} M7lse] HIE

g A7 47 Ee) gl Tale 13} 2tk A
W] H7}eFe ot ujol Bak M| (Park BT 2014)]
7FEE AR sto] oH] AFES A- T 0%, 1%, 2%, 3%,
w2 geleto] Wil ArlST Tl S 9 1
2 42 5 20 mesh(Testing Sieve, Chunggye Industrial Mfg.,
Co., Seoul, Korea)ol| E3}A|7] &, BFo] Hety} 432 ¢
ULk F&o WEE 23 A ALY A9 AECH
2 12 emA|Z 12 emxiz0] 5 em)of] AVIEE golth SiHS

WY & 5 F0) MRS @ 1587 AW B T
1087 B2 S0, Aol 3087E W ok Ao
A3t

3. 22 58

SE 24 ANFT 471G 1 ¢S AP A 21

Z77](Moisture Analyzer, MB45, Ohaus Corporation, Zurich,
Switzerland)S ©]-835}a] 105Co|A 3 3] HiESte] =A35H
3, W BEEAE Fehch

4. pH & 2= EH
pH 243} g ARG Bt g H7]g 5 gi}
70% ethanol 45 mLE Y1 A 3}SE H, 3,000 rpmOf|A] 155

7t ¥41E-2(COMBI-514R, Hanil science industrial Co., Ltd.,
Gimpo, Korea)dto] AFS5Aut AL835193ct pH 4L p
meter(Coring340, Mettler, Toledo, UK)Z 33] HHE =%t H
Wt B eyt A9 4790 gEL 9
LA|(PAL-1, ATAGO Co., Tokyo, JapanyS Al-&-5}o] 335 HHZ
z4sgon, Bas E2UAR e

s

Table 1. Preparation of Sulgidduck added with different
amount of black carrot

Concentration of black carrot

Ingredients(z) 0% 1% 2% 3% 4%
Rice flour 150 1485 147 1455 144
Black carrot powder 0 1.5 3 4.5 6
Sugar 15 15 15 15 15
Salt 1.5 L5 L5 1.5 1.5
Water 225 225 225 225 225
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AL A71H0] ME= ML A (Colorimeter CR-310,
Minolta Co., Osaka, Japan)S AR&5}o] LEk(lightness, B ), a
Zk(redness, Z AL, bgk(yellowness, ZA )0 & LJEF QIO
v 3518 24 9 WG BEEAR Ue Ao B
& WO 17k agk, bak 93.59, -1.17, +4.23 o|3ich.

=5

o

6. ==

AL A7 9] XA Z-L texture analyzer(TA-XT2
Express, Stable Micro System, Haslemere, UK)E ©]|-&5}9] 0.,
Texture Profile Analysis(TPA) WO 2 A7|H(7}E 4 cmx
A2 4 emxo] lem®] 274G SHIYT BHRAL
trigger force 5.0 g, pre-test 2.0 mm/sec, post-test speed 1.0
mm/sec, test speed 1.0 mm/sec, test time 5 sec, Distance 10.0
mm 2 335} 01, probe type2 35 mm cylinderE ARE-5}
Aot AL 7T (hardness), B2 AJ(springiness), 34
(chewiness), 74 (gumminess), 2}Hg(cohesivenessy2 103] 1t
2 zgsigom, Wi EEUAE Lehfol

B

7. Bs
TSN SHoletE AEGYS A3 1093
= Agete] APl Hx) L BHE Aok, w5A

]
o o3t AHTLS T T A SIFES ek A7) A
& 5 o2 AT 2714 emxd emx2 em)= EEF 22 A
of gol Aottt AARFEZ M(color), FF(flavor), Tt
(taste), & 7H(texture), AHF2 Q1 7] 5. (overall palatability)©]
th BE ARE Wi o8 3AHe] AR wjAR e, 7
A HENE o ge ofF Eoh 74, ofF vurk 1902
HISHES Sefch, Pevhe SolRitetn 4y ees)
A3]o A 591 HFI(SMWU-2007-HR-069) L 3ol whe}
At

)

8. FEE M=

AAGT A7} A7)9 5 gl 70% ethanol 45 g2 715}
ZIEF]QF7](SI-900R, JEIO TECH, Seoul, Korea)oll 4] 1247}
&Qt 27°CoA 60 rpm 2A0A FE5ITh FET A5

ERA] No. 2& oji}sto] A|gH o & ARSIt &3t
HE Aol wat 3]4sto] AR5t

o

A=

F_él:

9

% #& T2 Folin-ciocalteu Swain & Hillis(1959)9] ®}
Hol Z5ko] 2435}t ZHAK(Sigma Chemical Co., St. Louis,
MO, USAYS EEF=4E AMS HHFAS Aot 3 H=
S mg GAE/100 gO 2 ettt &8 150 uLof, 37

S
(=]

ot
ik

. & =S EEE

33 - 994 ATAEIUIDNA

4= 2,400 pLo] 2 N Folin-ciocalteu A]9F 50 uLE A|gfof &
o] WHF & 1 M sodium carbonate(Na,COs) 300 uLE o] 24|
Zb 3}t Aol A WESAIZTE T % 725 nmojlA] UV/VIS &
TG LA (T60UV, PG Instruments, Wibtoft, England)E ©]-&9]
o] F3L=E SsHth A2 33] vtEsiylon Pt
FEHAE LER AT

g

10. DPPH AIREICIE AHs &3

DPPH A-i-&1t)Z 475-2(1,1-Diphenyl-2-picrylhydrazyl)
Blois MS(1958)9] ®Hi o] &3t} SASIAL s=E=E A%
gk A]2 9 900 uLo] DPPH solution(1.5%10~* M) 300 LS &
Foto] wHE & 3027t Ao A RSk} 517 nmef| A UV/
VIS 2T AZ o] 83) 25Tt DPPH Aoz 4
7 24 A9 o) Az} ol 33) e WD EEHA

2 Uehglct.

DPPH free radical scavenging activity(%)=
(1 —Sample absorbance/Control absorbance)x100

S|

1. & tEAlOH &2 5F

ete

AT 47 A715 9] F FEAloPd 92 Hosseinian
5(2008)] pH differential methodo] Z&3to] ZA4stgict. z+
AedE F3F 0.5 mLof pH 1.09] 0.025 M A3bd& &5
K3k, pH 4.59] 0.4 M OPA|EARTE R A3HS Wol X3
72 | mLE stk BT 510 nm @ 700 nmo| 4] Z+zt
24519 & AEAJotd 9] dHEFL cyanidin-3-glucoside?)
= FBAS(e=26,900 M 'em ™ )E- 083 th32] Ao w2}
=g

e

>

¢

Total anthocyanin content(mg/kg)=AxMWxDx1,000+¢xV
A(absorbance value)=

(A510 nm -A700 nm) at pH 1.0 -(A510 nm — A700 nm) at pH 4.5
MW(molecularweightofcyanidin-3-glucoside)=449.2,
D(dilution factor)=dilution ratio of sample,
e(cyanidin-3-glucoside molar absorbance)=26,900 M 'cm ™',

V=final volume of sample

12. EA|IX 2|

E A A 2]+ SPSS package(Statistical Analysis Program, version
25, IBM, Armonk, NY, USAYE 0|83 w3 EZHAZ 1
Btk 198852 fIs 2 At 1 AL A=A
4] (One-way ANOVAYZ AAIFOH, F9]/4d0] U= Al AR
%22 Duncan’s multiple range testS A A]5}31 th(p<0.05).
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£ A4S ePthpe0.05). ol AT Bao] SR
(10.24%)0] WE7FR0] SEIH39.48%) 5Tt 27| =]
A A7|w o] B sleko] Lol Ao g Holch Eun}
E B 1:11:1-_9_ 3l 7]-0]— X 7]“3(Lee 2008) E]-Jq g;r]. Hu]-_g_ ii
7}t A 7]‘ﬁ(Hym 2005), A otE Frsk Arg
(Ahn GIJ 2010), AHAFnt B2d-& H71st 7|9 (Hwang SJ
2013) AFoIA e FA =] H7Hgol S7hetel w2t
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2. pH

Ayl ArlEks galslo] A %et A7)w o) pH Z;L_

A ZAI= Table 29 ok APGL B B
L u

6.292] HARZ 3% H7HE¥ 4% H7HE 749 94& J

7F Il oy, AT 7ol S7FdE pH7t %iﬁ}ﬁi
THp<0.001). o]= FA7FE9] pH7} 5.810]3, APMTG T 2T
9] pHE 4812, AT B8o] pH7F W& 71E pHET W
o]- @7}?—%}0] .5_7]:81—_/[\5-'_ pS| 7]Uﬂ _0,] pH7} 71-5\_6} 74 oz AH7
Hot BEutE B2 J7HSE A7) E(Lee 5 2008), otz 4o}
2 F7} A7)"(Park EJ 2014)7} ofAloldg] B A7

Table 2. Moisture contents, pH, brix values of Sulgidduck
added with black carrot

YT A7 7Y Pas 24 L 1 54 17

(Choi YS 2015), B|ER|EEE 7} A7]H(Ko & Jeong 2018)
9] AN B = H7lego] 27152 7| 9] pHY}
Zasto] B Aol ulgh Ak ®ynt

3. BE

AAGLO] H7heES gejsto] Al A7|He g 54
A= Table 29} Zth A 247130 g 10,03
°Brix® 7Pg @fon, AT HrEY de 10.13
°Brix~10.23 °Brix2 &% H7}g0] S71deE 97t 57t
3193 tH(p<0.01). o]= XM Bako] ok 7} 70.66 Brix©]
7] WiZel, F7Fgol S7Hd4E 47199 Gk FolA=

Aoz YZAET} A48 B A7t A7) 8(Kim 5 2013), &
Hele 2 A7 4718 (Hong & Oh 2020), 55 7t
471" (Yoon & 2020)2] AFNME AR H7t A Y7t
F7hote A3¥s Ho & AFet Yt 24E Bt

4. M

AAGY] b geEsto] Alxe drEe] A
57 2= Table 33} 7‘4 BEE Uehli= Lg I‘H iL
o] 83382 7P &9k, AMGIS HUIRE A7]g 9] glo]
36.00~6.600.2 d7lEo] Z7ler4E 7hasls AP B
CHp<0.001). °]+= EAIHAZFE H7F A7]H(Cho 5 2002),
A 31 H7b A7) " (Ahn GI 2010), AHAQFT; Bk A7
| (Hwang S 2013)914 % Lgto] Yol 332 Hle),
AME m= Ja7HERE 7K A7 o] vs) Mg H= £
A=l H7MEE 5245 Lgko] Aass 208 4z

AN U aghe tlRo] -12608 7P Wt
I FA7HE FHo] 10.90~15.100. 8 MG HArleFo] Z71at
F5 20 4TS EATHE<0.001). & AFE3} AT

mlru

Table 3. Color values of Sulgidduck added with of black
carrot

Color values

Concentration of ~ Moisture Sugar content Concentration of
black carrot (%) (%) pH (‘Brix) black carrot (%) L a b
0 39.80£1.93  631+0.01°  10.03+0.06° 0 83.3840.63" - 1.26+0.07° 8.05+0.07"
1 39.49+0.03°  6.29+0.03"  10.13£0.06® 1 46.60+£1.09°  10.90£0.06"  -2.57+0.07
2 37.36:046°  6.20+£0.02°  10.17+0.06" 2 41324154 1246£0.06°  —1.14+0.29°
3 37.75£0.50°  6.11£0.01°  10.23+0.06° 3 39.44+0.50°  14.18+0.11° 0.19:+0.02°
4 37.574028°  6.09£0.02°  10.23+0.06° 4 36.0040.68°  15.10+0.05° 0.19:£0.04°
F-value 472" 101.41™ 6.20" F-value 1,211.18™  26,161.32""  2,724.25™

D All values are meantS.D. (n=3).

“*Values with different small letters within a column differ signi-
ficantly by Duncan's multiple range test (p<0.05).

*p<0.05, “p<0.01, *p<0.001.

D All values are meantS.D. (n=3).
**Values with different small letters within a column differ signi-
ficantly by Duncan’s multiple range test (p<0.05).

)

p<0.001.



118 vz} -4

& A7Fgol SUIESE F tEAloM FEFol 14.14 mg/
100 g~37.46 mg/100 g0 & F7Fot= A& Hol, AHgLo|
T FEAoPd MAof o5 aglo] F7IE ACE Hl
o}, FEAJoPd-S $-3-6= 2t 7 A7) E (Hong 5 2003),
ofZUo} A7} A7 " (Park EJ 2014), oFAtolH|g] Bk A7)
T (Choi YS 2015)9] AFoAE M7} SV oke AFS
Ho] & A7 fARRE 235 BErh

FAEE YEME bgk2 tixto] 8052 7H% =L &
A EZ A7F Al Wots v H7kgol S7Hd4E ok
THp<0.001). A 110} Bk 3474t A 7]E(Ahn GJ 2010)
O] BS L, aghe 2 AT 22 A BYoy bt A
7hgol S7FESE das & Ao e A4S Bl

5. xEZ

Ao] H7bgE geEoto] Axg A7gel 7AH
ZAS 274 A= Table 49F Zth. 7 & (hardness)y= AHAY
Gt FH7kEo] 93887 glem?® 2, AMGTE 1% H7E Al F
T7} 1,461.00 glem’Z 71 E9kow, HrleFo] ZUIskeE
ZHaste AFE B THp<0.001). Park EJ(2014)= 47| goj
Zo] A= FAEE HA7HE A%, 2L AA 9 fEdol 9
O] HE Atolo] Ed=o] Ho| RS Fol57| fjZEo] A=
E AAAXITL siith EBS, v RE AU A7
(Kang YS 2014)9] 7%, |97} 29| 7l 945 4.
7b RolAl = BAEFE B, FR7REES AR71ZE 5t <
AR A Hoh o= vnrtRo T ol =7 o
2ol A719 9] Azt Wolzlon, o] 24 Hol L-3kE 2|
A g okl ekich G B0 dEE S4% 4
I}, 70.66 “Brix® L7t =7] "ol A71ge] Frof J3F
= FUZ Ao AZ4E o= d3E A 9o £45
A A3 (Yun & Ahn 2000), ofZ2Uo} A7} A7|E(Park EJ
20140 M = A E7} gHR-3F Foll Yol A7t RotAl= F

FS Hol, & Aot AR A% Bt

&2} (springiness)] 73 AHAF F37HE0] 0.89%%
o, 1% F7HEolA 0.82%2 WolR T A H7keF
o] S7F&sF kol STFIAT(p<0.05). otz Yot £ 7}
718 (Park EJ 2014)2] 7% H7IFo] S7etol weh Fe=
Hasha gEgol St 2 Aot AR 23S A
=4, ol FAIR Aol e Ha4ge] Atolztal skl
AT A71H o] = 54 A A7l S-S A

= =
Sh A% Rol By F7lo] FHL FUS Ao 42
=},

A8 A (chewiness)T} 4] (gumminess)2] 7L tj|ZFETh
1% A7k2o] EolHT} B7kego] 71ael wet gro] ol
A= A= BAHp<0.001). ¥ &5 A= S
Asto] AbEE= Fhol7] wiZoll, FH/do] Robglel wet JY
o] Aufgte Yo Ao7 Kt A yigtut Bt 47t
471 (A GI 2010) 1520 Jshel H7}epo] 27kl ute
AR} BASYT, BT TR Zaste] B Q7o o
A5k A= EAt A2 (cohesiveness)2] 734 2t <
2 F9ZRI Zo| & Ho|A| gol M7l W X7} §l=
ZoE Hojzl

6. Zr=4It

AEo] A7bgE gesto] Axg 4799 7ae
=7 A= Table 59+ 2o}, A(color) 2% 7o) 5.72
Vg Rk, BRI 3302 AV vl ANFEL
A7Vt W A B7HESUH F(flavon)d] 7| ST =
2% A7HE0] 54002 71 YT h2Fo| 1Y Be s
L5 Bk Jtaste)o| A= 2% 70l 6.1 7P =342
H, 1%, 3% H7RE 7kl Foigt Atel7h figlon A
S A7lok= Aol gty 7|3k ol FAZHQ IS F=
Ao Z PYrrE et 2 A Z(texture) 2% 7o) 5.602

Table 4. Texture characteristics of Sulgidduck added with black carrot

Concentration of Hardness Springiness Chewiness Gumminess Cohesiveness
black carrot (%) (g/en’) (%) (8 (g (%)
0 938.87+84.75"° 0.89+0.05° 670.69+29.02° 751.38+43.62° 0.80+0.03
1 1,461.00+180.39° 0.82+0.02° 951.29+111.26° 1,153.47+145.56° 0.79:+£0.01
2 1,344.77+118.97° 0.910.02° 931.30+£57.81° 1,026.53+70.37° 0.760.02
3 873.87+33.50° 0.9320.04® 657.68+25.62° 702.41421.98° 0.80+0.01
4 536.97+44 45° 0.97+0.02° 415.52+26.49° 429.15+33.77° 0.80:£0.01
F-value 36.90™ 8.82" 4123 41.07" 3.07

D All values are meantS.D. (n=10).

““Values with different small letters within a column differ significantly by Duncan's multiple range test (p<0.05).

Hoak

*p<0.05, ""p<0.001.
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Table 5. Sensory characteristics analysis of Sulgidduck added with black carrot

Concentration of

black carrot (%) Flavor Taste Texture Color Overall preference
0 3.60+0.84™ 3.90+0.74° 3.80+0.79° 3.30+0.82¢ 3.60:£0.84°
1 4.40+0.97° 4.20+0.92" 4.30£0.67" 4.30£0.82° 4.30+0.67™
2 5.40+0.52° 6.10£0.57* 5.60+0.52° 5.70+0.95° 5.90+0.32°
3 4.700.82% 4.80+0.63° 4.80£0.42° 5.10£0.74° 4.80£0.57°
4 4.30+0.82" 4.10+0.57° 4.40+0.42° 4.2040.63° 4.10£0.97%
F-value 6.536™" 16377 17.000™ 13.156™ 21.594™

D All values are meantS.D. (n=10).

“*Values with different small letters within a column differ significantly by Duncan’s multiple range test (p<0.05).

sokok

p<0.001.

7P =k, gi2FoA= 3.82 7ol Hlof Wl &
A B7I=E] AT AEEA Q] 7] Sk (overall preference)= 2%7}
713 A BU7HE0H, 3%, 1%, 4%, 0% £OC.2 7| S &7}
B7HE e

weba] RG-S 2% H71RE A7|Eo] s B4 o
£ A7kl vl =4 BrtEgleH, A7g AR Al 7%
T el 33ARA ¥FS & AR A74H

7. & H= SEE g

Aol A7HEFE ot Az 47199 F HE
SFFZ Table 63} Aot AAGE H7F A7|H9 tix F
H& TFE 15.00 mg GAE/100 go] 1, AT 1%, 2%,
3%, 4% A7} Al 19.62, 23.13, 40.25, 67.73 mg GAE/100 gO. &
HA7tgo| S71d s & Hs gol $716FtH(p<0.001).
G A7 =S5Ee A+ AN T T

Table 6. Antioxidant activities of Sulgidduck added with
of Black carrot

. Total phenolic =~ DPPH free Total
Concentration . .
content radical anthocyanin
of black i
carrot (%) (mg GAE/ scavenging content
> 100 g) activity (%) (mg/100 g)
0 10.16+1.69° 8.48+3.27M  23442.01¢
1 19.62+0.54%°  19.62+3.21° 14.14£2.56°
2 23.1442.36°  35.24+2.35° 15.5343.16°
3 4025+836°  39.7242.86°  27.22+1.88°
4 67.7349.62°  53.38+0.94°  37.46+1.16"
F-value 45.00™ 129.94™ 106.41™

D All values are meantS.D. deviation (n=3).
“*Values with different small letters within a column differ signi-
ficantly by Duncan's multiple range test (p<0.05).

ok

p<0.001.

Z & 3F8HEO] 41.63 mg GAE/gO| AL, 2%, 4%, 6%, 8%
HA7HELS 47.07~63.67 mg GAE/gC &2, H7}eFo] Z71ad4LE
Z W= ALY TFFE ST AFE B o9
A Bl 3 7F F17](Cho & Chung 2019), ARG 2k<5
A M7} AP (Kang 5 2017) APl E AL H7teg 5
7t Al & HlE ol S7tste] 2 Atdael fARE 2t
£ Bk

AMGT 253299 EdHE 24 A(Smeriglio &
2017)0] oJstd AHHFE] EdHE 5 AEAOFD-S 78.05%
£ A5k 9lo, E3] Cyanidin 3-xylosyl(feruloylglucosyl)
galactosideo] 5 AJo|t}. ESH 17.88%9] H&=ARS T
ot Qe olF SRZAALS] FEfo] Erh. oo
4.05%7} SR L0|ER FAE o] Q= AoZ HuET gl
T}(Smeriglio 5 2017).

8. DPPH XIRIICIZ AHS

AR EO] MM gelsto] A3t A7]= 9] DPPH A
etz 275 A= Table 63} At} ARG FH7H
9] DPPH AH3EtZt 27452 847%2 7 Wtor 214
I H7kgol STl Wt 19.62%~53.37%% YEFHLTHp<
0.001). A £ o]-§1t F7]2] DPPH Ahett|d 4
As AIoIA T H7FEO] 0%, 5%, 10%, 15%2 S7Hd45
24.00%~88.79%= F-2lH 02 FolA & Aol FUI AT
< EATHCho & Chung 2019). °]= AHFZo] o &
Alobdo] DPPH At Zo] A2 Al&sto] 2hude 4
AXNZE Sh8S 7L qlo] Fateksol SV A=
H It (Ahn 5 2015). ERE, A ELo]| k-5 o] 3t
I, 7IREolE, BB A 5 Edo] B/4A &A
Tolsl7] mEel Ao 2 HAlthKo & Yoo 2018).

™

9.
A

SHEAlOK B2
go| ArteFe gelstel Axe ArlHel & e

Of

s
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Table 7. The correlation coefficients between antioxidant
activities and Sulgidduck added with black carrot powder

Total
Polyphenol anthocyanin DPPH
Polyphenol 1.000
Total - 0.920™ 1.000
anthocyanin
DPPH 0.888™ 0.939” 1.000

The values represent the correlation coefficient (r) between antioxidant
activities and black carrot content.
“p<0.01.

Alobd FHFS Table 63 A} RS H7FohA] 2 of
%7-9] & oFEAJobd RS 234 mg/100 g, AHGES 1%,
2%, 3%, 4% A7} A 14.14, 15.53, 27.22, 37.46 mg/100 gO.&
AT B A7bgo] 7SS F QtEAloRd 3ol
FHA o Z S7F5F T (p<0.001). AHH L0} B2 H7)st
of A3t 9] EAJoPd FHEF2 tRo] 70.20 mg/100
g0 & Uehgtom, ATl Bahg 2%, 4%, 6%, 8% 3
7} Al 72.59, 85.70, 90.54, 91.79 mg/100 g& Z7}5t0] A
<+ A71g3 FARE S BATHLee & Yoo 2012).

10. ehitsl 2y ZIo| MEEH

A 47w o] Gatst BA 7k g B4 23
Lt Table 78 2tk F WE GFS & FEAR Fep

r=0.920(p<0.0)Z ¥°] ALTAAE et o™, DPPH 2}
S AAST =0.888(p<0.0)E Fo] ATIAES e
Helch & QtEAJobd $Hekw} DPPH AH-9-2tt]Z 47504
£ 1=0.939(p<0.0NZ F9| AH/IAES KAt

o
of J7iste] F4 9 7|2H oz 3 A7"E A
A} 0%, 1%, 2%, 3%, 4% Bl&2 J7Igt 7"S A=t F,
st BT BIEHS ST 4190 SR
° AMGE Arle] F7USE FAsHe AT

Thp<0.001). A71H 9] G AAFT H71go] S7Hds
5 7t i SUeke AFE EATHp<0.0D). HEE 5
Aot A3 L2 A71Y Arbel S71EeE foldeR
AL aghe F7HEATHp<0.001). 22704 AT
o H7Fol SFEeE A=, YA, A0l Aastl o
(p<0.001), &I H2PL F7I8HA. BeAA= Al

ol
el
2k
of
i
Eﬁﬁ‘
nd
o]
of
o. (o]
JO 0
)
X,

o, 227, Q) 7| el A A 2% A7Heh
Aol 7P N EEst Bokth AMYE A71g e Farst
3 ekl % s 3HeHE 9%, DPPH A-fetdd &
L FAEAOR FFE ANFE Arhgo] FAASE
Ho & Z7eloArkp<0001). 0|23t A2 Hol Ay
S 2% G7hete] A7|HE AxHe Aol Fush An

t.llgo{r

Y o ofl o N ook | ook
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