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Browning Prevention of Black Carrot Extract and the Quality Characteristics of Jelly
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Abstract

We investigated treatments for the browning prevention of black carrot extracts and determined the characteristics and
qualities of jelly supplemented with black carrot extract. Ascorbic acid, citric acid, and NaCl were added to black carrot
extract and changes in color, texture, and anthocyanin content were evaluated. Changes were also determined and a
sensory evaluation was performed for jelly supplemented with black carrot extract. The addition of 0.15 and 0.20% ascorbic
acid prevented the browning of black carrot extracts and decreased anthocyanin content during the storage period.
However, citric acid did not have a preventative effect, despite decreasing the pH below 5.0. Similar to results on the extract,
0.15% ascorbic acid maintained a reddish-violet color in jelly supplemented with black carrot extract by lowering browning
during the storage period. Jelly supplemented with 0.15% ascorbic acid had an increased elasticity, gumminess, and
chewiness, but jelly supplemented with 0.15% ascorbic acid+0.05% NaCl had a lowered hardness compared with the
control during the storage period. In a sensory evaluation, the overall preference, in descending order, was: 0.15% ascorbic
acid+0.05% NaCl > 0.15% ascorbic acid > control. In conclusion, 0.15~0.20% ascorbic acid prevented the browning of
black carrot extract and inhibited a decrease in anthocyanin content. Jelly supplemented with black carrot extract and 0.15%
ascorbic acid+0.05% NaCl were optimal for producing a soft jelly texture.
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FHEAJOPAZ flavonoid AlE2] w02 ot Fdol &
FrEo] e A AREOF o9 518t P27} EEHEolo
A AWellA rlskEd R Zhgeitt AeA dojv= 2
Absh 2h8-2 WwsHE wolue) ¢ § ThFsk Agke] it
AtE]o] th(Esselen 5 2011). @A1s} B2 Aol A
o= ok ISt 2S5 Aot =E=E XﬂﬂJOﬂH *3
e FAME] AT et Es Xﬂﬂoﬂ FOEM =
=FFH ok 2o M-S A A AFETH(Hayashi
2012). JFEAlOPd2 A2 1'%}—"— %%17% shod A|azest S
o] B E wolgro] Ftaart Holual 39S 28-S
CHEsselen 5 2011). E3H QFEA]oOPA S
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3 Fezwge) YYL At adE 9
of 44 A%, AW AT, ¥EF B WA 2@ @
e st A4 EshE ke Aol
% 2012; Hassellund 5 2013).

ol2i% A7 Aol e} hEAelde AR F e A
g50) AEEE 25 St A Pl 3
= BRele Wi, AREol=, ol 5 TR 4%
&8 FRHL Y AFHFAL, A goe Fao) 7}
A2 G g BAkde Bidos gha o
o] T ek A7 EoITh. A Pel e ehEAloRd
e cyanldm 3-xylosyl(glucosyl)galactosides7} sinapic acid,
ferulic acid, coumaric acide} oFAE7]] A= o] = 3§
g2 EA)sth(Hassellund 5 2011). HEPAS A a4
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ol FHEo] e AEAlOI S X} BFHE] o
SHEO] AT 71HA 0] airte)ar, AR yFuls R
o] Eo} FEato] 7hg2lEel 8357 oYt viHel A
P 7R A-sia QW w3 7HEE 9] vkt
7VeA el A-&at7] A ettt

2™ FEAoPA S Hishe 7he AEe] A=A 7S
AL QtEAJod o] AkstE Q1gk T o|t(Cisse &
2012). QFEAlOPAS] 7P & BAlE ePYA o gkEalobd
& 23 pH 5.0 oldelA Aol FA3HA Astect
(Jimenez & 2010; Cisse 5 2012). A o] sh= oF
EAloPdE 258} pH7t ol o eFgAo] Fadithe 1
50| dth(Khandare 5 2011; Kirca % 2011). A T
of i F vl T A G2 TRl wet Ajo)
7t YARE o] Xgk A 2 97.9 mg/100 g2 FHsh=
ol o]F tEAoldo] A e FE 753 mg/100 golth
(Montilla 5 2011). QFEAlOPAS- Shi-3laL Q= 2159 A
2 QFEAJOPS] FRe} FEAJoPdo] shE o] = $
o] pnol R kol whet Aol Zjol7} k. ol B0 4

2ol ofsiA GA sh o] ARsHA =il ZhHE

opde t o)} EuE] 7|5S A EoHl Erh(Tsai &
2004; Nayak 5 2011). =, 23 QFEAJoPIL SRiksiA| =
A ZRgsiA] 2 ohEt @8]e 7ol VR JEkS
7 Fx gong QtEAeld AFES THE u QEA[ol 9]
Ak WA Sk Zlo] Fasht. RFEAoRd ] AFslrt pH
7} 5.0 o]&tellr] ZHagithe BAav) Qloja] AJEE4R0 R pH
2 URnE 3197, ofAF2ZEARe s Z g7 gt
AlolH], QFEAJopdo] o] Fej2 EAIE uf Py Aloleh=
Higjojx Aol oM AR o] HrHEEY HAg
FTEE AEsle] A1t Chavanalikt 5 2003; Licciardello
& Muratore 2011; Park 5 2011). ¥ o= o] A 7}
A& 247t e &gt Hrslels W AR gl e
AEAlOPD FeRs SAFAL FEAloPd ] ZHAS WAE &

e RS BUINTL, AN FEE PR AL AF 5

A HsAE BT VIS RS AR

p
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N g7 Wg o g

1M 2 & AE

A G & e flste] A e ERv A, A
Qh), o= 2B AK(Sigma co., H]=), AIE22K(Sigma co., H
=), NaCI(d sk, 2=1y& ARSIt A 822 -20°C
YEaLel] nasithrh A g2 F Az A7 ol WAL
2 &7 d% F ARESiATh AN g2S AlEse] 1A
AAG & S7FF 100mLe 2 2 100 g% =571
(HEX-9100B, &7, =g °l83l F& et

A FEE FE TES uf FEAloR Absle)] ot 7+
HE WA 5] f8iA 2 (EF9), 0.05% NaCl, 0.05%
AEEZAL 0.10% AEEAL 0.15% oF=FE2BEAE 0.20% o2~
F2 82k 0.05% NaCl + 0.05% A EZ22F 0.05% NaCl +
0.15% oFA=FZHARS AHZ5I0S uf A, Aw FEAJold

S, pHE A% A7, 19, 29, 393 5950 sk
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H AW BA AEE g A G2 F 100 g7 A" 30 g
70°ColA] 33 71Este] AsiAA B &

4. pHS} A4

A Fee] A pHell Wt Apel7 QLo pHE pH
meter= 33] HHE 57g3lo] WHg o R YeRAUTH A &
o TR ARs o SRl 2l(wivR 31X st
pHE ATt o2 Me] wels AzsigiTt. A4
F2EH Ao A =42 AX}HA|(CM-3500D, Minolta,
Japan)E A&-3te] SAsIGATE AN d2F3t AlEe] L #
(lightness), a Zk(+redness/-greenness) 2 b Zt(+yellowness/
-blueness)yS 63] WHE A 3te] HFgkS 3T

5.5 CtEAOHH B &Y

A G g A o] FEAloRd 3HeFe] 542 Giusti &
Wrolstad(2001)9] ®H-& o]-&sto St =, 02M
KCl €48 02M HCl £9° 2 pH 1.002 g AS3}
0.2M potassium phosphateE 0.1 M NaOH & E % 7}35}
o] pH 452 25 BEAS A Xt} A4 G2 FEH0
ASNZ BEAS 1:2002 T3t the F=AE 520 nme}
700 nmollA] ODE 5S4 § FEAloPd FHEfS ALkt

oFEAobd SFF(mg/g)=Ax449.2xDFx15x5+(26900x1)

A: (OD 520 nm-OD 700 nm) of pH 1.0

—(OD 520 nm—OD 700 nm) of pH 4.5

4492: cyanidin-3-glucoside2] 1 mol & ¥A}%(g)
DF: Dilution factor(20)

15: F29 F
5: AE 1g T SHEAORd dlgfoz 3halaly] 3

I5mL FE99] A& T 0292 e 3t

6. 2 5%
Texture analyzerg ©]-8-3te] Ao E4S 7433

Texture analyzer(TA-XT Express, England)= Texture Profile



<Table 1> Texture analyzer conditions for black carrot extract added

jelly
Caption Parameter

Pre-test Speed 2.0 (mm/s)

Test speed 1.0 (mm/s)
Post-test speed 1.0 (mm/s)
Distance 8.0 (mm)

Time 3.00 (s)

Trigger force 5.0 (g)

Sample size 10 mmx10 mmx10 mm

Plunger diameter 75 mm

Analysis(TPA)E ©|-&3l Agle] E2]4 54< 33] visE &
ARtk Texture Analyzer®] SGZ7A-E <Table 1>3} 74t}
ST A, B2, @A

R

7P 2S5,

B

7. SAAL

SAgte AFFFe S 108S A3l FHEe A
Ao} gof, HrpE 58 AR
oA iz H7EE A s ViE
5372 AABIHTHKIm & Ku 2001). A g2 Fo=
TE Al THRAFEH7HES B4 &2 tiER, 0.05% NaCl+
0.15% oF=F 28 AL (.15% of~T2HANo] 2 g A
g ANFEE AARIZE 308 A A2dd Ave] YA3 =7
(1 emx1 emx1 cm)®] BARFE o=z} 7b7) 3] HAlol| &
o} =3} M FAlol AAEAeH g JHe] AEE HaL
W HlEA] AFR QoS T & OE AEE Hrlsles
stk H7PE-e 53 Amwol s Al 9, &,
o, &34, ', AR, A (1015 vt Sol

Fthe P15

8. EA|XE|

RE A% A3= SAS programe o|-g3le] Had ¥FE
AXE FASINL, 2 WAG A7HE Atele] FAA &
o)Az A7 7be| wWE FAY Fode 27 one way

<Table 2> pH of the black carrot extracts after different treatments during storage periods

M G250 A URiet 1Y F2E Ho 22lo] 2 &Y 29

ANOVAR FAAZE 33, & Atolo] o8 AR
Frol4E p<0.05914] Tukey test® F-A133th. AjolA] A
717kl mE FAA oS T FolBE two-sample t-
test2 24 p<0.05901A B33 T}

1. XY e Eo| ZHsHX|

1) pH ®3}

A G2 F8 A %3 F 5o RS otEAJopde] A
o] HEps JeRfA e StEAlold o] AkslE W] El7] 9
)M oI =HA} A|EE24RS H7sPE pH WHELE <ls|
StEAJopde] WHAlo 2 913 FH2 Helde Uehdt o] o
pHe} Atslol] wE} Ao] WteZ AJ7ke] Xl we} pH W
3o} MWELE FARSIAT thRate] AR G252 pHE
6.58=0|H NaCk> gol=& FH7}sleie pH WHalole g3k
S H|X|A] T} <Table 2>, 3HA|YF A|E2Ab3 o AFE
AR H7KES w pHYT 4.5 AER A, A EE
3} of~F 2 HA] Hyleo] w2 uf A g25e] pHYt
o Wolxl= ZAeS YeRASITH T3 0.20% of~I=E Ak
< AFIE w] Al7to] Aol wlgl pHE 72] Habr) 911
T} Z28Eg H71E] W pHE| Xpole H71Eo] Akl A
E22s) ofaT2HALS H71EIS wwt pHYF ZElsle.
o, H7HEe] F5ol Aol AR77] wE xpol= §l
Atk

[T al

¢

>
g

2) A Wizt
QFEAJoPd o] pHell we}t Hepaola] Al g m= Z1e <

AZA] vehe Z2PES F2 840
23 polyphenol oxidaseo|th. &40 BEASE Ssr=

Mean£SD (n=9)

Storage period (day)

Groups 0 1 2 3 5
Control 6.56+0.04% 6.57+0.06° 6.36+0.05 6.43+0.06° 6.43+0.06°
0.05% NaCl 6.58+0.05 6.56+0.03 6.5440.03 6.59+0.08° 6.62+0.09°
0.05% Citric acid 4.77+0.06° 4.78+0.19° 4.73+0.09 4.86+0.03° 4.85+0.06
0.10% Citric acid 4.16+0.03° 4.14+0.03° 4.06+0.03° 4.09+0.06° 4.16+0.03¢
0.15% Ascorbicacid 4.71+0.09° 4.69+0.12° 4.68+0.09 4.99+0.12° 5.05+0.15"
0.20% Ascorbic acid 4.30+0.08° 4.28+0.12° 4.20+0.03° 4.3120.06° 4.39+0.08°
0.05% NaCl+0.05% Citric acid 4.53+0.09° 4.57+0.12° 4.45+0.03 4.44+0.03° 4.42+0.03°
0.05% NaCl+0.15% Ascorbic acid 4.68+0.38" 4.74+0.38° 4.60+0.09° 4.65+0.06 4.81+0.09

DabeValues in the same column with different superscripts were significantly different by Tukey’s test at p<0.05.



296 EBEIREELEEEE Vol 28, No. 3(2013)

EANEE el &S ALY Y7V AT E =
Zo] EtHCisse & 2012; Jimenez 5 2010). H| &% 7+
pH, &%, A7k, 28, 55 5ol s st
ZARARA S fleire Ak AA, A4 T2 Aol
7dsh= Zlo] Sasithe Zlo] dE Xt (Nicoue 5 2007).
FEAoPH o] FHrE HAdolut AMie FHrEo] e FI
2e] F, pH 5°] t2ER Zpzte] Aot ol whet ¢F
EAlopde] ZiS WA ske 20 setete Zlo] dast
th & Ao s pHE 5.0 ol3t= FAI5HH QHEAoR 9]
o] aditte APATAAE ZAZ (Licciardello &
Muratore 2011; Jin 5 2007) o}~ 2 B4k} AJE24RS 2}
Al ol Hrtste] SFEAloPAS] WS ZALSIGITE &
ATeM= HeRoR Sl At tiEaS 0dunt 52U
Aol ebds] Ao w ¥k AS SRIE 4 AU, 0.15%
OS2 HARL (Yol F HeEpdo|ATE 59 $ll F
S u= Heplel 78R 2448 YeiiE A=
A 5o 2 Aol YERHA] &Stk ST 0.10%
2AHS 7R A G F2 Ho Hepox] 2 Wl
Hepl o 2 ZisiSitt. AxpA o g Alo] Wsls &
15% OFASIEHALS NaClol #AIgle] 7P aahae
JPEAOPI S FHeE A o] AkskE WA &
= SR HRIth A|EE4k} ofisi2 HAle] BAE pH 5
oletZ WFAIRE A|E2AR 7S WA SR R 1Y
o2 otEAlolde] ZAMoE pHE 3|1 SHEAlod 9
Al WA e dASHE kel 2a8 Blew
AR 2y o2 HARS U Wol 7S FE
Alopdo] estn g Auel 85 AEshke Zlo] Ta%th
d 0.15~0.20% o}A~FTEH A o] A o] STEA|oP Q]
AskE WA sl AAsGATE EEAloPd o] o] W=
pHell oJaiA] Wal=t] o712 Y2 pHellA= HEA|obd o]
= flavylium ¥o]2-9] Fej= ZAskA|R, pH7}
4~5 oFo 2 ZUHEIM flavylium %ol&o] YAE 9 =
¢ quinoidal anhydrobaseE FJ3tal o7 @2 A &
= AA-E Wrh(Francis 1989; Timberlake & Bridle 1982).
Tgh, pH7F B mobA 490 7ol s HH T
carbinol pseudobaseE F/d3}7] wiTell FEA|OPIS pHell
wEha] WAL ) o] gk pH WSt e QtEAJoP 9]
Aol Msh= Akslsole FIE PIXRA] FAT QFEAJoL
o] ylz)Ed ZhHsA H3 23 ekEAJopd e gkalka)
55 445 Eth(Malien-Aubert 5 2001).

Sete BT A BEo] ZAWALS ZAFSIAAIR
AR 43 28] W3S <Table 3> FA|8Tt
UehlE Lk A4 Gagdl ofni2 Bt A
A2 gk 2 izt Aolol] Zfol7} gISlet. ARk A4
AP GZgoll ke Al wet 2polE yER AT AR
o= 7ol vl 0.15% F= 0.20% oFAIT2HARS
Aegh A G2l ARyt =9dvh AN s Vel
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afhke BE oA 1t Bls| sgxiel wodt) L 5
NEZA H7FeE AP G2 Fe of AT 2 HARS 7 %
A F2Fol vl AlZke] A GE agho] Wl Al7to]
Aol] whet 0.20% oF~F2BAE Hrkek Ao 0.15% H7t
St AR A= ZrA7F HQoH 0.15% oI E2H At
+0.05% NaCle 0.15% oFATZBAES H71819S w1
o A7t o 7Sk 3 JERE bike AEA|
ool sksle} A|Fe] A8 "o Zo|BR b 32 %
STE ZHo] A2 S e ER a3 ZAEA W
Holth, 3A 22 0.059F 0.10% AEEAF oA e
of & Aol fIAAIRE, AlZko] AEE 0.052F 0.10% Al
EZF AP FAT S8, 53] 0.10% A EE4E
A7 8% F718dnk 0159 0.20% oFAFEZHARS: 2]
Z59e W AW 2 iR 2 2ol IAAITE Al
7ro] A5 tiztol] Hlsl] dA s Rkt == A
A7|17k0] AojAG=E x-S A S71sIeH, AlE
2244} NaCl #7RM % S7isidnt. ey o522 d
2HE 7S W =T STk e stey 1 STt
Zo] Hojr] 7o) 71 Wol WRAHAtR= A & 2
Atk AFH o= 0.159F 0.20% OF~TE2EARS ApA) gt
of A7}E wf 7HF Aol Atk

-

3) QtEAloRd FHF

<Table 4>5 H& 2 o] QFEAJobd Fgke 2hsiy
AAE WAL S80S W Hh 10 me/g ©] Tl A
3, Akst RS 9A BaL SA8IE e olurh v
e e A gl /EEAlopd e A5 &
of v= FA43 kEAlobd ] T Hrhae] FRol et
Aol 7k AT o)A AF Foll viE FEAlOP e
S8tk 1 Aeldl] AtshE7] WiEo® AlsHn B3
FEAJOP FFF2 A7kl whet @A SA 3HAaslksd
FEAOPI S 0.15% of=I 2 Hkw} 0.15% of~IE
B21+0.05% NaCle AataS o) 78 9, 0.20% oF
SF2HAE 0.15% oFAF2HAIR T WA R th R}
A3 =kt 2t 0.05%St 0.10% A EE22RS 7kt
A F2e 270l RaRT HEAlORd o] =9k
ARk A7kl Aol whih QhEAleRd Fhafo] 7HAste] 2d
Folle tizrat fARE &= HERiSIT. 0.05% NaClke A
2gk A g AlRke] Aol w2t thaatat Ak gF
BEAlold g ol Fh tEAlORdS e} A4
ol FE27, pHot A% 2ol whel WA= ol A}
|7} QAL o] tEAJopd ] Bl FFE w]RITt. gk
EAopde] vl E WA ¢ Sl A7l i Ak 2
=l Park 5(2011)°] AFollx= pHZF 3 o A4
IR AMETE 7P PSS, pHYE 104 59w 7}
7 WAlo] & itk Haske] B A4 0.15% citric
acid’} pH7}F oF 55 YR o] tEAleRde] 53]

O

ofr
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<Table 3> Color changes of black carrot extract after different treatments during storage periods Mean+=SD
Storage period (day)
Groups
0 1 2 3 5
L-value
Control 4.85+0.14 4.92+0.16 5.45+0.20 5.25+0.40 5.8240.14
0.05% NaCl 4.72+0.11 4.86+0.05 4.910.09 5.55+0.03 4.53+0.07
0.05% Citric acid 437+0.14 429+0.17 3.9440.27 3.79+£0.19 3.56:0.47
0.10% Citric acid 5.85+0.34 5.91+1.04 4.84+0.17 4.98+0.54 5.26+0.38
0.15% Ascorbic acid 5.48+0.17 5.25+0.03 5.68+0.30 5.87+0.43 427+0.47
0.20% Ascorbic acid 5.5740.19 5.46+0.50 5.8240.29 5.56+0.12 4.83+0.38
0.05% NaCl+0.05% Citric acid 5.39+0.26 5.24+0.12 4.82+0.35 428+0.38 4.89+0.35
0.05% NaCl+0.15% Ascorbic acid 5.43+0.25 5.27+0.14 4.46+0.27 4.53+0.02 4.62+0.04
a-value
Control 3.64+0.15%A12  3,06+0.10%B 2.20+£0.144¢ 2.42+0.07%¢ 2.78+0.254B¢
0.05% NaCl 3.26+0.08%4 2.89+0.04%8 2.67+£0.10%8 2.87+0.06%8 2.57+0.19%B
0.05% Citric acid 8.57+0.1744 8.30:£0.54%4 6.15+0.71%8 6.33+0.28C 5.55+0.53¢P
0.10% Citric acid 14.9+1.24%:A 14.4+1.13%A 10.7+0.77°8 10.8+1.53%8 10.2+0.06>8
0.15% Ascorbic acid 15.8+£0.24A 15.7£0.31%A 14.3+0.48%B 15.5+1.343AB 12.0+0.50>¢
0.20% Ascorbic acid 16.8£0.51%4 16.9£0.47*4 15.0+£0.748 15.6+0.62*8 14.7+1.30*¢
0.05% NaCl+0.05% Citric acid 12.5£0.57%A 12.6£0.63%* 8.38+1.23%8 6.38+1.33°C 5.25+1.44%C
0.05% NaCl+0.15% Ascorbic acid 11.7+0.29%4 10.66+0.36%* 7.22+0.99°8 5.11£0.20%¢ 4.78+0.16°C
b-value
Control 1.56+0.08>" 2.65+0.16%¢ 3.06+0.24%C 4.34+0.24>B 6.44+0.32%
0.05% NaCl 1.42+0.09°C 1.80+0.12°8¢ 2.35+0.10%B 2.86+0.16>8 3.83+0.37%
0.05% Citric acid 1.28+0.08>¢ 1.96+0.14%8 2.08+0.11*B 2.15+0.29%8 3.88+0.15%
0.10% Citric acid 1.32+40.19°P 2.18+0.22%¢ 2.26+0.470C 4.40+0.19*8 6.99+0.22%
0.15% Ascorbic acid 1.38+0.21%P 2.4340.17%4 2.58+0.46* 1.85+0.16>4P 2.30+£0.66%*
0.20% Ascorbic acid 1.37+£0.15%8 2.18+0.26*4 2.07+£0.18>* 2.67+0.28>A 2.38+0.09%*
0.05% NaClH+0.05% Citric acid 1.1140.05°8 1.15+0.40°8 1.69+0.21°8 2.73+£0.25%A 3.27+0.24%
0.05% NaCl+0.15% Ascorbic acid 1.19+0.08°B 1.34+0.26>* 0.98+0.05%P 1.84+0.07>4 2.07+£0.49%4

Dabedyalues in the same column with different superscripts were significantly different by Tukey’s test at p<0.05.
DABLDYVAues in the same row with different superscripts were significantly different by Tukey’s test at p<0.05.

E WA Xedld A A48T 5 AU 0.15%F
0.20% OFATZHAE pH 455 LFERHAAI G 0] 7o) ote
Ao el g E Rg A pHell 23 Zlo] ol A
& 4= A0t} Chavanalikt 5(2003)& 1% ol~F=H A}
A7y BERuE] s5H0] SHEo] e AlRlgelA] ¢
EAlobd g A7 Gpthar Harste] oA E HARS. A
AFEoA QFEAOIH S B E WAsh= 7)ol Ue A
o2 AlgH 2y o] Aea] EeFlel @Y
oA olxF2HAF FEo} otEAlobd Slafo] whnl&E|E) L
o|A& ofAFEHAbo] QEEAlOPI S ERFYSIA 7= A
#Ho] vk B3 th(Poei-Langston & Wrolstad R
2003; Del Pozo-Insfran 5 2007). 2|22 FF olxF =
Bbo] tEAJopde] whE WA]ele U 71 tigh
A7 o Fasha, 53] tEAlebdo] gt ol )
25 THFAFES] Az Hol ARESHAL flox HEAJod
< ST WS JiEele Zlo] el

tlo dlo

2. "z|o| E& &Y

1) A}

FEAOP S &7} ZoAH #A|eH| AR T
Alopde] S A B R TR ES UE W Al
o] gt A g 2 Aol o] vt vk
7REAFA Rt A go] Thssitt Aed e 27 Y2 o
oJo|E ZhAo) AWt PYrhE v To] e AW T
F3 ofrFEHANS Hrsle A2 YR = 1L
Z frgaith AN FEEe 22% et A s Al
z23 Ade daxe Ae F2 Zeps vehidev
0.15% of=F2HAo|u 0.05% NaCl+0.15% of~F2HAY
S A AN BEES ARE Al §2 Repe w
AT AlZke] BEFE diRo] Ae FL Hepoa 74
SR, 0.15% oFAFZHAS FHeh Adelo] Al mepilo]

2rle] ge Be Ry xFe gl uehos



298 EEIREELEEES Vol 28, No. 3(2013)

<Table 4> Anthocyanin contents of black carrot extract after different treatments during storage periods

(unit: mg/g black carrot extract) Mean+SD

Storage period (day)

Groups 7 : > e
Control 5.67£1.02¢A12 1.94+0.61%B 1.51+0.4748 1.13+0.30%E
0.05% NaCl 5.48+0.97°4 1.60£0.12%B 1.03+0.2248 0.93+0.22%8
0.05% Citric acid 6.75£1.1254 3.18+0.66"8 2.02:+0.26°¢ 1.35+0.05%P
0.10% Citric acid 6.84+1.18%A 2.53£1.07°8 2.77+£0.338 1.73£0.27%¢
0.15% Ascorbic acid 9.88+1.85% 9.64+4.42° 9.44+0.91* 9.08+0.91°
0.20% Ascorbic acid 8.52+0.73%4 8.20:£0.43B 7.96+0.438 7.83+0.47°8
0.05% NaClH0.05% Citric acid 6.84+1.01°* 2.71+0.258 2.12+0.13%B 1.310.18%C
0.05% NaCl+0.15% Ascorbic acid 9.5443.27° 8.74+4 49" 9.28+0.29% 8.67+0.22°

Dabedyalyes in the same column with different superscripts were significantly different by Tukey’s test at p<0.05.
DABLDVAues in the same row with different superscripts were significantly different by Tukey’s test at p<0.05.

<Table 5> Color changes of black carrot extract added jelly with
different treatments atday0and5  (n=9) Mean+SD

Storage periods (day)

Groups
P 0 5
L-value
Control 8.53+0.26  7.54+0.68°Y
0.15% Ascorbic acid 8.62+0.32 9.27+0.36>72
0.05% NaCl+0.15% Ascorbic acid 8.38+0.25 6.35+0.51%"
a-value
Control 4214055 22440257
0.15% Ascorbic acid 11.34+0.54*  11.96+0.50%
0.05% NaCl+0.15% Ascorbic acid 9.54+0.42° 8.57+0.35>"
b-value
Control 2.15+0.17%  7.89+0.42%7
0.15% Ascorbic acid 2.17£024*  2.35+0.45°
0.05% NaCl+0.15% Ascorbic acid 1.35+0.35° 1.18+0.35¢

DabeValues in the same column with different superscripts were
significantly different by Tukey’s test at p<0.05.

DiSignificantly different from the day 0 by two-sampled t-test at
p<0.05.
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<Table 6> Texture analysis of black carrot extract added jelly with different treatments at day 0 and 5

m

2

A G250 2B URiet 1 g2 E HoF dele 22 &Y 29

MeantSD

Control 0.05% NaCl+0.15% Ascorbic acid 0.15% Ascorbic acid
Hardness 1625+3672) 1209+404° 1604+1037°
Adhesiveness 17.343.7° 32.6+4.8" 26.9+2.3°
Day 1 Springiness 0.38+0.05° 0.39+£0.05° 0.58+0.05°
Cohesiveness 0.09+0.02 0.10+0.02 0.11+£0.04
Gumminess 121.4+58.8° 138.6+72.0° 264.5+42.3°
Chewiness 41.5+30.2° 40.2+16.9° 109.2+36.3?
Hardness 2098277 1597+328° 2723+849*
Adhesiveness 19.4+4.7% 45.5+7.1° 24.5+12.0%
Springiness 0.35+0.08 0.34+0.001 0.39+0.01
Day 5 Cohesiveness 0.110.05° 0.12+0.03° 0.18+0.04%
Gumminess 279.7+232 .6 152.2+30.8° 543.6+231.0°
Chewiness 77.5437.2° 27.5+10.4° 208.9+89.9°

Dabyalues in the same row with different superscripts were significantly different by Tukey’s test at p<0.05.

<Table 7> Anthocyanin contents of black carrot extract added jelly
after different treatments at day 0 and 5 Mean+SD

Storage periods (day)

Groups
P 0 5
Control 2.14£047°Y 1250211
0.05% NaCl+ .
2 +
0.15% Ascorbic acid 2.59+0.29 2.31:0.02
0.15% Ascorbic acid 2.99+0.51° 3.01+£0.39*

DabeValues in the same column with different superscripts were
significantly different by Tukey’s test at p<0.05.

DiSignificantly different from the day 0 by two-sampled t-test at
p<0.05.

Zo| 2T <0.15% 22T 2 H2H0.05% NaCl <0.15% oF
2AFZEAF A Z =9} AP GaES 2718 A7 E A
g}oﬂ_ tq] ;ga _,] O}-E_}«]o]_bl ?sl—ak__ z],xﬂ T:I—:LZO] /\HJ
§]_9]. 7E_0_ Ok)\k— 1,}141,}]041:]_ o]_}\:retl}\} ;<47]-6]- ;(]_
o2 A|xg e Mol a2 FAFHAA T o
9] 9= o] ARt T, F o) AtgAllA = o
EAlotde] 7S WRE] QM GRS AL
UATE, A 2E7h EolA| AL ofuedte] EAfSkE A4 2
5]2] Maillard ¥H&-ol oA Zrio] 5718 4= ITh(Kwak
5 2005). Jin 5(2010)> EEAFS H7KE A2l AZ2A
5% At +15%2] HElS Hrie o s F71slA]
T A e FTRE e Q7RSS AN ETE SR A
2 Bl dd AMZEe fallvt ae A Gt of
v =4kke] Maillard WHS-3 F&o] Qltial AW sttt
(Malien-Aubert 5 2001; Kwak 5 2005; Jin 5 2008). 4+
Holl Wrolstad 5] A7(1990)14 8-S 20% H71I5S
u] =71e] QEEAlolde] Qgdo] Frsidthal skt 1
HuZ QtEAlolde] gl tist AR o3t a3k of
7R tFet 7o) Jor g oo tigh At & o
3t

BN > (B 1~N

4) FsAAL

A A3 <Figure 1>, <Table 8>of YERA AT
s H7F A Qe gt 715 %= 0.05% NaCl+0.15%
ofAFEHAF A7t thste] HlE) 48o® 7MY =& A
TE VERATE Fwet g, A7l o=tz 0.15%
o252 B 0.05% NaCl+0.15% oI E2EHA A2 =
oA TE 0.05% NaCl+0.15% o}=F 2B ARS i3k A7}
S3A 344, @EA 358, ATA 327, YARA 3He=E
7 =& ASE diglt, o83 Aik= tekiEo] AA|F
o2 M5d A 0.05% NaClH0.15% of=T 2 H ko] 37,

o] AFle A EXoAM AR, H3A, A, BIA Tl

izl Bls) ZAgk Zoltt. 2eRR ﬂ%wg—~ 27
ARtis gy dgls ¢ dadtes AS & U
t}. 0|83 A= Jin 5(2008) HEAFS H7EE Ao
Az E UeREd B4 15%2] #HEle H715k Zo)
AUy I = A dewle HE
< 717 10% 7k Aol 7P 95313t

B Ao AAPG2Fe) A5E B gUs YA
E o ANFEES AU Aee] 542 2k 2
oIt AAFEF] pHol WE HeAolH FEA] T
& o} Zhe kEAjo}

< FEAlOPI S| ut e} o] gl
o] Aslol] ogt Ao = FEAJobdo] ThE Ao|t}, A}
TS 0.15-0.20%2] of=II2HARS A o e
= K gk ZhdHo] WA EIA, AT 2 H Ak NaClks #
7FelE Wl AR Rt Al Bkt vhHol AlE
= 72 WK g3t QIQith e e Ao ofe
Aopde] AslE WA g AL pHYL oy} AHEE WAk
%goﬂ o3l 4_; olAF Z H Abo) zoa‘y} a5ke 3k 7401

o} AgES o] galo] Azdhs Al R/t $e to)



300 WEREFECLZEEF Vol 28, No. 3(2013)

<Table 8> Sensory evaluation of black carrot extract added jelly with different treatments MeantSD
Texture
Appearance Flavor Taste : - : :
Cohesiveness  Springness ~ Chewiness Adhesiveness
Control 2.8£0.4°Y 2.9+0.5 2.0+£0.6° 2.140.4° 224020 1.9+0.2° 1.7+0.4°
0.05% NaCl+0.15% Ascorbic acid 4.0+0.4° 3.6£0.3% 3.3+0.6* 3.4+03% 3.5+0.4% 3.2+0.4% 3.0+£0.3%
0.15% Ascorbic acid 3.3+0.4° 3.340.6° 2.6+0.5® 2.840.6° 2.440.5° 1.8+0.4° 2.240.4°

Dabeyalues in the same column with different superscripts were significantly different by Tukey’s test at p<0.05.
(1=extremely dislike, 2=dislike, 3=neither like nor dislike, 4=like, S=extremely like).

Appearance

Flavor

Texture i}

Taste

—t— Control =@l= 0.05% NaCl+0.15% Ascorbic acid
= A= 0.15% Ascorbic acid

Cohesiveness

Adhesiveness Springness

Chewiness

=—&—Control =ill= 0.05% NaCl+0.15% Ascorbic acid
—&— 0.15% Ascorbic acid

<Figure 1> Sensory evaluation of black carrot extract added jelly
with different treatments
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