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ABSTRACT

This study was conducted to examine the quality characteristics and antioxidant effects of
jelly prepared with different amounts (1.5, 3.0, 4.5, and 6.0%) of red Tribelli paprika powder
(TPP). The pH value, moisture and sugar contents of TPP were 5.22 + 0.04, 3.39 + 0.40%,
and 7.57 + 0.06 °Brix, respectively. The L, a, and b values of TPP were 32.24 + 0.16, 32.58
+ 0.06, and 31.18 £ 0.25, respectively. The total polyphenol and total flavonoid contents, plus
1, 1-diphenyl-2-picrylhydrazyl (DPPH) and 2,2’ -azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid) (ABTS) radical scavenging activities (ICsp) of the TPP ethanol extracts were 143.23 + 1.10
mg GAE/g and 3.66 + 0.00 mg QF/g, 1,152.83 + 15.26 pg/mL, and 309.01 * 6.89 ug/mL,
respectively. The pH value and moisture content, as well as the Hunter's L value of the TPP
jelly significantly decreased as the amount of TPP added increased. However, Hunter's a and
b values, total polyphenol and total flavonoid contents, plus the DPPH and ABTS free radical
scavenging activities of the TPP jelly significantly increased as the amount of TPP added increased.
Assessment of the texture of the TPP jelly showed that the hardness, gumminess, cohesiveness,
and fracturability increased as the amount of powder increased, but springiness and chewiness
tended to decrease. These results suggest that jelly with up to 6.0% added TPP can be developed
as a viable product. TPP may thus be a useful material in the production of high-quality jelly.
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I. A&

otX 2|7 Capsicum annuum L.)= 7HR|
(Solanaceae), 152 Capsicum), 15FAnnuum)
o] &= Shofjito] AEZ 6709] ofgo] JloH,
mxz|7iet T oY IPo|E FHoAE 2
< I35 45l At (Hwang & Jang 2001).
HAOo R {EHI Q= 7= 9~10 cm
3719] 21 353t blocky typeolH, F <ol
= AHARY] TRt 8o Y] flsiA EF
Mol thigt =g o2 ghio H7] £& 27120
~40 )9 YEF2I conical type?] Ty ]
7} Aufsro] 2A Z715kal tk(Shrestha et al.
2011). & L¥HAQl mhixejzlo] H|sto] Frrt =
3L, F7)7F A3 By E AE&SE Hofo|HA] A
Al HAo AQE I = H(SweetPalermo)Sl vf
b gzert 52 Efpde} mxgyKhips://
sweetpalermo.com/en/home)?} 154d A
20 vy wzef7te] Al H-f&o] ok At
(Shestha et al. 2011). HZgyl= 13=0] HZE
% Stu= 13 579 M3 gloy dho]
738 E440] Itk(Yu et al. 2011). F7HollA=
U] 17EEAY RS o] FlERRE
AET AR QlojA= oF 3 F83 AFolth
ojAY oAM= AR 7HEY mzErt
oleoresin 59| FAEE TFFSHA ARGEIL QUA]|
gk Fuolss Ao 53 22 A sty 3
Bl29] o] &7t HlwA Eow, Mz}, AL
APAag2A AH|7F FYE]0] JtHKim et al. 2013).

xeE|7te] U Ak ezt Ao o
£ MR} Aowo] ofsf) WxtAo] HukS A5t
31 9loH, kMol 30% Fk, YHA|l= ATt
ZEMo] AF H{SkaL Qi o]e} o] thefRt A4

e A3 e TRl £AL AYE A7)

s

lefo] oF 90% HE= FH3t 1}
S EAokal qlok A4 mxEj7l= lycopene,

capsorubin, cryptocapsin cucurbitaxanthin
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)
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K
&
ook

A, p-cryptoxanthin, capsanthin epoxide,
zeaxanthin ¥ B-carotene, A Tt E|7l=
B-carotene, M wIE7}= zeaxanthin,
lutein 52 carotenoidA| A4, 2 1z
7k chlorophyll A4 5l B[EHR C7F ThE wh
gj7to] s Wol ®eAl v S5k 1
BAE Aot aHA ERE] Ritels tiE
ol IA|FZA AH[EI QItHJeong et al
2006; Kim et al. 2011b; Arimboor et al.
2015; Maeda et al. 2021).

gngzios Hesd s, EgtElkolE,
capsaicinoid % carotenoid®} #Z
phytochemical& H|Es}o] HEI A, E, C 59
AA FASHA7F B2t (Kantar et al., 2016:
Hassan et al., 2019), ol& A FAEHA &
< o, WrEHAe, AR QIS Ao &4
BHosty PASFE qLE rhDragsted et
al. 1993; Ha et al. 2011; Choi et al. 2020;
Papathanasiou et al. 2021). £3] mx&]7}o]
350l Q= capsanthin® capsorubing &
d AE AASN T, A Fistof o5 B/ E
= superoxide anion¥} nitric oxide 59 AF
g B A Ret Fateta s (Murakami
et al. 1993; Maoka et al. 2001; Nishono et
al. 2016), FEEI7} O H(Kim et al. 2017;
Kang et al. 2021), B-carotene2 WA I}
QJtta B 1(Bendich & Shapiro 1986)% it
A FHuEte] A mmertE ol&'t 1747
S/3AIE el BeE AT ohsHA 8= o]
wx2)7t J7F ¥ (Hwang & Jang 2001), SH
(Jung et al. 2004), =%(Jeong et al. 2007), &



EZ2] Alol3(Jeon et al. 2007), F5(Park &
Jeon 2008), A7|H(Cho et al. 2008), 973 (Park
et al. 2009; Park et al. 2014), =33X(Oh et
al. 2007; Park 2011), 2®HChoi et al. 2012),
=8 EHS8(Park et al. 2007; Shim & Chin
2013), FZ28(Kim et al. 2013), i+ =4
(Choi & Chung 2015), <}RI(Kim 2019), 871
E(Hong et al. 2020) 5°] H11=gl oL} mfxg]
7} X47]' A Azof W3k A= AP A otk

F7154%0 s ¥R e AR &
B2 ‘:'“*Oﬂ G A AsHA|(gelling agent)?l

He, detel, S, AR, 2RI, ToHd 5
2 U% T2 2% ol BF Allel 5%, 4Y

0

= Ao ARAQ] FHol whet torst 247t
o] Yepd 4= SItkKim et al. 2006). 7*"7‘401] o
g3} $Hae Frlshe ML FokxA

E
e, AR et 43 A B
o

[e]

2228 /AT 9Iet, olel 2ol AsAle] E5o
sk Aol SOl /156 S
AFIL ltHLee et al. 1991). ASHA|9] tjF&

Aoty EdEA AE715A< E*JOHHE
e B3t 9 el £ Bk sk
£ Azvict 253 35} A7, A2
=5 01_7/_ ool 28 o /lﬂxﬂ
d Ao= Vi, Tt A& AHFsH|
PG IRE A7) e BALS 7T

(Fujii et al. 2001; Yoon & Oh 2003) A
o] gFstel igslE ofF Aldie] 7% g
FEA2 & 9 A% el et B
]2 tH(Choi & Lee 2013). Az} Z
E 52 7hIe 71 FejolA] sl B4
e} 7154d0] AxE AESl /HEEAL ArHMo
et al. 2007; Yu et al. 2008; Choi et al. 2013;

N D i rlo
3
2
olr )
fllo
fol
N
afr

|

lzl
wek Ol

lo

rlo u>~ s
U{hl_ﬂﬂrioé&n&"
o)

2
m\!
2N

i

MM EZ[HE| MiT2|7} M2|o| ZREN I SHALS S 29

== = = O

Hwang & Thi 2015; Yun et al. 2022).

mehA 2 AoAs dA ARAR 43X
carotenoid AJEo] Z135t I ]7HKim et al.
2010b)9] AlZEZ0Q] EgjlE] nfma]7lo] AH] Z
719} Hio] FlZAlZO] JuF BHoz A Ex
w2 sl e vlae elelel Axst 4
9] FAEAY 9 st B4 nAe dF=
Atsto] 7154 AR MY 7HsAdE AlAlskL
Al gt

2 Aol ARSE AM ETdy wtxgvlks
FZAA] AFsFAREm A o|A A A7IAE
o= Fsto] AR AH ¥ °F 4 cm 7|2
dAbsto] £9] Aot HIZFA R, E7|8 AASH,
Al A o 70T oA G485 AlFH ¥sd
AN Epdy nngzles -70C 524271(ED
8512, llshin, Yangju, Korea)s AR&sto] 72417k
ol AXAHL. FEAZ | Efdy mfuayls
EH7](HR2904, Philips Co.,
Netherland)® E9S A|z3st kS -70C o)A
YeEyste] AlRE ARSI A A Zof A
49 1 9 Azl Aetel(Wooriga Co., Yangju,
Korea), 8|13 (Samyang Co., Ulsan, Korea),
A¥HCJ] CheilJedang Co.,
< Als HHEO|A tufsto] ARESEGITE Folin-

Ciocalteu’'s phenol reagent,

Amsterdam,

Incheon, Korea)

gallic acid,
quercertin, rutine, 1,1-diphenyl-2-picrylhydrazyl
(DPPH), sodium acetate buffer solution,
ferricyanide 2,4,6-tris(2-pyridyl)-1,3,5-triazine
(TPTZ)2 Sigma-Aldrich Chemical Co.(St
Louis, MO, USAAIE-Z 4531, 2,2'-azino-

bis(3-ethylbenzothiazoline-6-sulfonic acid)
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diammonium salt(ABTS)+= Fluke Co.(Heidelberg,
Germany)°llAdl F-4stdtt. 1 9 dFAGE2
Junsei Chemical Co.(Tokyo, Japan)2} Duksan
Co.(Seoul, Korea)ollAl 45t} ARG

2. 229 M=

ofu] Age Eoto] E2de) smelrt 17} A
219] A% ¥&L Table 13} Zo] AAIsisict. o
Z3Control)2] A= A4 E=Ez] w7}
B2 Wb g Azt A7) A
Az A A4 22 sres Rae Wk
2ol e 5% 7120 so] A4 = 3
ezt B 1.5, 3.0, 4.5, 6.0% H&= H
7¥otod A Eepdle] npxz|rt e AR &
THFo] 29 %S AlstalAd Alxstlet. HA A
Zhd 40 g7t SFS 100 g5 &t 60T
Water bath(BS-11, JS Research Inc., Gongju,
Korea)ol Al &3t A4f35] &3t o, o7

Table 1. Formulation of jelly products made
with the addition of different quantities
of Tribelli paprika powder

Treatment"
Control TP1 TP2 TP3 TP4

Ingredients (g)

Distilled water 400 394 388 382 376
Sugar 50 50 50 50 50
Oligosaccharide 30 30 30 30 30
Gelatin powder 40 40 40 40 40
Tribeli paprika powder 0 6 9 12 24

YControl: Jelly products supplemented with 0% Tribelli
paprika powder(w/w).
DTP1: Jelly products supplemented with 1.5% Tribelli
paprika powder(w/w).
9TP2: Jelly products supplemented with 3.0% Tribelli
paprika powder(w/w).
“TP3: Jelly products supplemented with 4.5% Tribelli
paprika powder(w/w).
STP4: Jelly products supplemented with 6.0% Tribelli
paprika powder(w/w).

of oj&o] SHre ST, A, eyt B

= &M e F 7RIS 4lolA 70TolA & A
0]39it}. ol WHE7|(SP47230-26, BARNSTEAD,
Dubuque, USA) 100COA 387F wHtsto] &
As] E3tetaitt. 4Tt 2719 molde] FojAl
o] ALoA] 1A7F Hke As|HA] st &,
oA WA S AR ddsto] AT U

48 ARZ ARSI

d

HI
1z

3. Efjde| o7t 22} 22l FE5Y

D 8 =F &H

AN Egjde] o)yl 2ot Aeo] 5 g
BA0 717F 105C ARPTAAZHAOAC 1995)
o|-gsto] 33| WhE 7%t FgteE ey

pH 57482 A4 Egdle] wpxe)rt 23 4

ay &+ SFF 45 mLE FUsto
Homogenizer(T 25 digital ULTRA-TURRAX®,
IKA Dispersers, Staufen, Germany)=® &
st & ofmsto] Aojzl JFHE pH mIET]
(InoLab pH 720, WTW, Weilheim. Germany)
& 33] §hE EA5qinh

3) Bk 34

SEL 4 seue) vhras) pus 42
27 3 g2 MY EReR ANT OL
Homogenizer(T 25 digital ULTRA-TURRAX®,
IKA Dispersers, Staufen, Germany)= o33}
gt & oj¥fsie] ojdls FAFEA(Rx-5000, Atago
Co., Tokyo, Japan)2 33| k5 S5k



4) A 23 4 oy

AN gy mxgy} £y Ao M=
Z¥zy M24A|(Spectro Colormeter JX-777, Color
Techono. System Co, Tokyo, Japan)& &%
Sioith Ael= SARE dopA At 272 A
of] Hol S5kt ME= B=(LZL, lightness),
M (agk, +redness/-greenness) ¥ ML (b
%, +yellowness/-blueness)E& &735t¥9E=H], 5

3] uiE S4ste] WEghow EASHAC

5 &4 5%

A Egdy mnglyl £ J7ste] Az
gAY A& Z7177F 42 1.5 x 1.5 x 3 cm
HeE ddtt 3 24 542 91519 Rheometer
(Compac-100, Sun Scientific Co., Tokyo, Japan)
£ AHgoHlt &4 dE o2 Hx(hardness),
eHA(springiness), A’J(gumminess), 34
(cohesiveness), B (chewiness) & 7§74
(fracturability)& =753ttt Rheology Data
System Ver 2.01 Z&21#& AMg-5to] AAJ5HY]
tt. Ay Z7O=Z graph interval2 20 mm/
sec, table speed= 110 mm/min, load cell(%]
)= 10 kgl & AHASIT 7 1034 ¥HE &
Aotlal, BHAE 2y g eI

A Eg|dz] MOe|7t 2R} A F529

2

E2pge) st g gee) o
=

4 Eelae) vhels) a2 g 247}

D

(U
o

10 gol 80% ofleh2 40 mLS 7l8kal A-20fA
1A17F 59t 2ukA E](sonication)dto] F&319

o} FEHL 3,000 rpm ALEOA 155 5919

YRS sto] dolul AEAS AR SO

M Ecfda] MIe|7t M2lol FESY & eiat gy 31

ARSI & AR ASlE WAE] 8
-70ColA W% HHste] ARSI

2) & Eo5s 4 ¥ EgHkolE T &4
A Edpdle] wxe)yp B A oeE 5
Sk Folin & Denis
(1912)"o] &sto] S7gstlet. =aat de of
B F&& 77} 0.2 mLe Folin-reagent A|9F
0.2 mL& st 3R BRSAIHCH, 10%
(w/v) NazCO3 €9 0.4 mL F=E 7loto] i
of ¥ir 4087t ¥HEAIFH. 1 & F¥== UV
B33=747(Shimadzu UV-1601PC, Kyoto, Japan)
760 nmollA S4s5trt. EEFAS EEEERI
gallic acid®2 ZHAslgon, Efde] mfxa|7}h
229 F E¥lE 2 ml T pg GAE
(gallic acid equivalent)@ LEFHCE

A Egpdle] mxert B A oeE 5
£E89] £ ZgHwolt FFL DavisHe &
St Chae et al.(2002)9] WHo g =451t £
43 Ade] deE &= 272 0.5 mle
diethylene glycol 0.5 mL& &3t 42 1 N
NaOH 10 pxl& #H7ISt & 37C Water bath
(BS-11, JS Research Inc., Gongju, Korea)
oAl 1AIZE ¥EEAIFCH, UV EF=737I
(Shimadzu UV-1601PC, Kyoto, Japan) 420
nmoA FBEE SA6I & St ol
Sleo. HEE290 querceting ©]-85t A=A
= 590 AR 59 & EtE ol S mL T
rg quercertin equivalent(QE)Z Yeb{tt. &
Eds ¥ & E9ERolE I 5 AY

2R 391 AAsr

)ll
I
o)
o
it
<
T3

d

Mo o

3) s &4 54

A Eel g shelst e A oge
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£E9] 1,1-diphenyl-2-picrylhydrazyl(DPPH)
)zt 2752 Blois(1958) ol weba] 4
sttt £ A ogZ 55 277 0.1 mL
] 0.2 mM DPPH 8% 0.9 mLE & 4ol
37ColA 3027 AAoA BESAIFTT R
AlaE tAls] oeE2 H7IRE & BERSAIZ.
Fx== ELISA E3=%47](Model 680, Biorad
Laboratories Inc., Hercules, CA, USA)E &
sto] 595 nm=Z S45FATE
A Eeige) shmelyt 2t A2 222
2,2'—azino—bis—S—ethylbenzothiazohne—G—sul
fonic acid(ABTS) &tz AAS5L Re et al
(1999)9] WS o]&sto] SAstth. 7 mM
ABTS €93} 2.4 mM potassium persulfate
|2 % ¥, ABTS itz Jol22 45t
7] fIste] 24417 Rt daoA BREAIZT 11
thZ ABTS gtz ol %O—HE 734 nm &%
EoM 0.7~1.0 + 0.02 F&9] ZF=7} Lerd
WA ok SRS, 44 Eehiel s
et Bt A ofehe $2% 42 0.1 mLot
ABTS &z gol& %"—‘1 0.9 mLE & EdAIx1
T 308%F 37ColA RESAIFTE tiR2aS Al
25 di4lstY o2 ¥a vheAIReH,
FEE 734 nmollAl ELISA £3837%7](Model
680, Biorad Laboratories Inc.,
CA, USAHE &4ttt
A7) 9] FRAP 84L& Benzie & Strain(1999)
o] ®RZ 7gsto] S4sk3ink 0.3 mM sodium
acetate buffer(pH 3.6) 10 mM TPTZ
20 mM FeCly-6H,O solutione
10:1:1(v/v)&2 E3tsto] FRAP &S A% &
4719 A= FEY 0.05 mLoll £F FRAPEH
1.5 mLE ¥Y 355 0.14 mLE & &34t H

37CoIA 5& WABIA. Ruting EFE=4=

gt rlo ﬂ°l'

u

u:loln

Hercules,

solution :

Microplate reader(EZRead 400, biochrom
Co. Cambridge, UK)E ©]-&5}%] 450 nmollAl
38 42 24siel EERAS T ¥, Amey
B 42 FFAE didste] Alm S FRAP &
4g 2ABAT. BE TS 3R AN s

5. SAXE

E AFLof|A dojd TE data® SPSS 26.0
(Statistical Package for Social Science)
program< &-&sto] B4 EA45tlth. Ad 0t
O B + BELARE BASHL, Hegto] o4

HZ2 ANOVA(one-way analysis of variance)

2} Duncan® =44 testE 0] 85190, &
BAoA AR RO £EL2 5%0lA Al st
=3

30

. 23 3 32

1, MAY Ep|#Ig| mma)7) 2
24% A9 £l sues} Yo pH,
= | Y BA% A3M= Table
29 Ptk A4 Eejue) et 2] pHE
5.22 + 0.04% Uehdh. ol 24 maelztel

U] OJ3f3N S

_(‘J_i:
92”«

Q.
T

)

p

Table 2. The pH value, moisture and sugar

contents, and color values of
Tribelli paprika powder
Items Tribelli paprika powder
pH 522 + 0.04?
Moisture content (%) 3.39 + 0.40
Sugar content Raw 6.50 = 0.01
(* Brix) Powder 7.57 + 0.06
L 3224 + 0.16
Color values” a 32.58 + 0.06
b 31.18 £ 0.25

VL value: degree of lightness, a value: degree of redness,
b value: degree of yellowness.
YAll values are expressed as mean * SE (n=3).



pHZ =73t Hong et al.(2013)9] A3 Ao}
FARE X8 Bt 5272 A Egde] ot

]

ne)7h 2ol £ TRk 3.39%%th. Ede]
a7t A9 = 6.50 “Brix, 324X &
2o] gl 7,57 Brix® YETH 9= 52
%3t Zlo] YEo| Hlste] =A UERgtt o]
AN guglyl 989 gt 7.40~6.90 °Brix
2 Uegtty 20k A9 fARsHITHHong
et al. 2013). B27Ax 4 Efdy o=z}
09 M= [ZH(HE)2 32.24 £ 0.16, agk
(FAE)e 32,58 + 0.06, bFEME) 31.18
+ 0.2502 SA= It A4 ntrgjyio] Mx=
L2 34.98~35.04, a%k2 31.52~31.65, bgt
2 18.26~18.4402 UePgtha Bt A+ 2
IHHong et al. 2013)¢} ¥|wshd L3} azke
A4 Egjde] mtxg)zp £ vlstg o b
#H2 A Edde] o)yl £go] & Z0F
e oleh T2 Rpol= £, $EA17], Al
A9, A& A2y, 49 59 Zfol& 719l
" Aoz Hojzic

l

2

I

F

il

rlr

2. M E2|H2| Mmeppt 520 gMat B

T=2=— o! (=]
A g2 Exste] Sl dEAQ] HA &
AFst 242 carotenoid, ZEtHE0|E, Z&|H

= S5 % Ikl E 5o lon, 1% A% &

M S| AP} Helo] BRSH 2 BME B 33
A7t S
Ao HIHEHI Qi Dragsted
2003; Perron & Brumaghim 2009). 41&9] 2
A AR R HESRbES olE ke Uld &
AJ5H= phenolic hydroxyl group2 =& °9l3j &
ARl a7t e AoE dEA Ath(Velioglu
et al. 1998). £t EgtHo|E= A 3Rt
=2 flavones 7|20 =2 FX42] C6-C3-C6E
Zt= ItER, F&  flavonols,
anthocyanidins ¥ cathechins 522 FTA%
of Jlom, A=9] &, &£719 @1l 5ol sl
ShREo] lom, ibst S, AgER 1 &
dad 59 7154 7L ok HarE T Qi
(Vijaya et al. 1995; Velioglu et al. 1998). 2
A Eddlle] spneyl B oes 559 F

E9Hs3 F EtEkolE 9%, DPPH 22
A2A5 EA43 ABTS =z &AE 42
Table 33} Zth. 24 Egjdz] ofxe]7} 24 of
e FEE9 T Efds IE2 143.23 +
1.10 mg GAE/g, & &t o]t L 3.66
+ 0.01 mg QE/g.QE Uelgtth A mhxgy)
£ HgE 559 § Edus e 44
1.43 g/100 g 1.17 g/100 go& ==
(Shim et al. 2013). AA wza]7} HEkS =
=9 AEHe} vdEHe & EuE T2

flavones,

i L

Y

Table 3. Antioxidant activity of Tribelli paprika ethanol extracts

Total polyphenol Total flavonoid Sclzjjrzi:;dféal3> scj\iﬂflzirzzdicgl 3
GAEY/ E?/ % %
(me ® (mg QE™/g) (ng/mL) (pg/mL)
Tribelli paprika ethanol ) )5 )3 )y 400 3.66 + 0.01 1,152.83 + 1526 309.01 + 6.89

extracts

YGallic acid equivalent.
2Quercetin equivalent.

ICsy (zg/mL): Concentration in #g/ml required to scavenge 50% of the radical.

YAll values are expressed as mean + SE of triplicate determinations.
DPPH: 1,1-diphenyl-2-picrylhydrazyl; ABTS: 2,2" —azino—bis(3-ethylbenzothiazoline-6-sulfonic acid)
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7 39.02 £ 0.89 mg/g®t 29.41 + 3.28 mg/g
2 YeERFT™Yoon et al. 2022). ©]&3t xjo]=
Am AAE, Alm 55 FHY BE A2F9] o]
2 7I5s R HojAH, E5] & AH= &
I FEES ARSI Y Shim et al.(2013)}
Yoon et al.(2022)9] A++= A FE2ES AR
stlom, Eet 5 g7t 27| dhzol 2154
o7 F Evs F2 HI g = glelHh
AR} 2L B A ARkES
At 58 TolH(Carocho et al. 2018), &
Hof| wet Akt 24 7170l hERE tefRt
4 S ARgSte] 2akE EE3HRoginsky
& Lissi 2005). WakA] B Oq?-oﬂ—‘: A Edd
g eyt £ oekE 559 e ans
S45t7] #Istel DPPH =tz 4753 ABTS
gz 2As& 45t ‘:}(Table 3). 244 Eg]
e wpxe)yt 29 oekE $559 DPPH 2t
Z A% 1Cso 32 1,152.83 + 15.26 pg/mL
o], ABTS d £7% ICs &2 309.01
t 6.89 pg/mLo|qlth. AA whe]7} o =
ZE9] DPPH radical 24% 1Cso 3} ABTS
gz 2AG 1Cso #=> A8 ApollA= 2+
182.77 £ 31.71 pg/mL% 162.40 £ 0.03 p
g/mLO & UEht Egde] ulxejylo] Hlsto] 2]
A whEEr} shakel BAo] 02at Aoz et

SoHKim et al. 2011). Kim et al.(2011)2 &
A sprelziel A4 oy whae}zl YA A=
BF A a7t St ol = A BIEI
)l ®lgtl C @Fel 42k 91.75 mg/100 g
202.75 mg/100 g= j-$ =o} Ak &2
A0 R Hojxthal HsHirh E3t whe}lo]
= djeH C, E¥Hl%, carotenoide} #2 AF
3} o] FHs5t] A At Sl AR
A It Chavez-Mendoza et al. 2015).

it

Ec|de] ME27t 229 pH, #&

w
(Y
o _I=>.;

ol
-

X—‘—H Egpdy] szt 2 7S 2

z3t Aelo] pH, $8 3 € g8 24
= Table 49} 2t} AA Egdla] nfxa
7t B4-Z H71eE A9l pHe H&HControl)
1 6.08 + 0.052 7F A Uehen, A4
Egde] spng)rt 2 759 pHi= 5.88~
5.639] M9 Ueilon, 29| d7hge] 7t
I4E FoF o8 Woldl A5 Kt AA )
g7t FA S g7t Ho|AEE ISk
Az F7Y9] A= olF H7Hgo] SV E
pHE Aot=|ictal RarstHtHPark et al. 2014).
ol= =7} succinic acid, tartaric acid

9 malic acid 53 &2 §7]4to] S5517| W&

Table 4. The pH value, moisture and sugar contents of jelly products made with the addition of
different quantities of Tribelli paprika powder

Treatment”
Items
Control TP1 TP2 TP3 TP4
pH 6.08 £ 0.057 588 + 0.02° 5.76 + 0.02° 570 + 0.01°  5.63 + 0.01¢
Moisture content (%) 7779 £ 0.01° 76.79 + 0.06> 7509 + 0.13° 73.50 £ 0.03¢ 72.59 £ 0.13°
Sugar content (°Brix) 3.37 = 0.06° 440 + 0.10° 5.00 £ 0.10° 5.03 £ 0.12° 5.00 £ 0.00°
DAIl abbreviations are the same as in Table 1.

DAl values are expressed as mean + SE (n=3).

MValues with the different superscripts in the same row are significantly different among groups (p<0.05)

by Duncan’s multiple range test.



o]tiKo 2005; Jeong et al. 2006). E3+ ELUHE
A7F A7 (Mo et al. 2007), AF<} Hd=x
7} Ag)(Cho & Choi 2009), H&x &% 3
7} A(Kim et al. 2010), Zuls H7F A (Lee
et al. 2010), WS H7F A(Lee & Ji
2015), Hsot &% F71 Ae(Lee 2016), BT2
g 2 71 A (Yun et al. 2022)9] pH 73
AT Aot fARE A Bk §H, e
A7 A2(Lee et al. 2013), 22 HIE 471 A
2](Cho & Choi 2010), T} 7}& #H7} A
(Moon et al. 2011) dFoAE Bz A7}
H|go] Z7145 pH7F S71Ete 29E B
5Hl=tl, ol AH7F Azl weh AR9] pHell
Zpol7t s & 4 UL
AN Egpde] eyt o] S8 RS
ZF(Control)o] 7H &3%e. 2]
mxe)yt £9 H7Fo] 57}% = 1°T o7
"*OW A4 Egjde] mtxg|zt 2 6.0%E 3
S HTP4)9] 8 TFE 72.59 + 0.13%=
‘%E}hi’r«}. olg|st Arh= A Ejde] ojxaly}
O] H7FF 37t webd SE o4l £ A
=591 JM Egde] o]yl £49] o] i
o2 Zuto] 7|90gt Aoz wtEch Al 5=
A7} d&(Moon et al. 2011), ©oE M7} Ae]
(Lee & Lee 2013), 9&3Hr A7l AZ](Yun et
al. 2022)9] S8 Feke 24 Aol SAR
30|y, ¥hH A mhe)r) A 52 Jﬂruﬂ
7} Ho|AE S 7Isto] A2F P A=
7t 1PEo] H7bEo] HA| 1P E u%ol
ZHe] RS0l Etotal Y i FFol St
St ARE YEglet ole whze|zhe] Ao
Aol ol B4=go] sl 5 Fo] &
Aoto] Yyelt Zilsty B s tH(Park et al.
2014).

{

mEL mlN

_I::
_E
1

MM EZ|HE| MT|7F M2|o| ZREN U SHAS &M 35

e = O

A Exjde whxg|7t AEo] G 4.40 +
0.10~5.03 + 0.129] ¥¢jelw], fiZ<H(Control)
o] A7) 9= 3.37 + 0.0022 7 Worom,
A Eddy wtxgrt B J7Ege] S7Fd
= 800 B Sl 44 el 2
S e A9] gxejrtof vlste] & FHT=

o] ¥Rkl 219, fructose, glucose, maltose,
sucrose, rhamnose®?t 22 G771 AE&H7] 0
Fol|z} BojAtHJeong et al. 2006). °]= =4}
= A7F A8 (Lee et al. 2010), A7 ddx A
7} Az](Cho & Choi 2009), 33 HE H7}t
A7|(Cho & Choi 2010)9] Y= &4 2ot
ARSI BHE A mpe)z) A S0 vhae
7F Ho]AES H7Isto] A2 3789 B9 ”Jr
a7} Hrleo] Z271eE g A51E 9
t, ol& = TRl vl st 478 ‘%EE
FFE H2 Aoz HoAtky Hstiek(Park
et al. 2014). Aid o2 AN Edde] gza|7}
LY o] AT ol r HriEH A o
Lol JFE PA= ALE HAlh

A

=

M ER|HE| mm2|7p M2lo| MEeop oy
s

AN iy oozt £ JrFEE gt
Ae|o] Mo} 93 &7 A= Table 59} Fig.
13 2t} Hx(lightness)E® EH5M= L2 iz
(Control)°] 32.06 + 0.08% 7% &4 =3
A1, F71Eo] 1.5, 3.0, 4.5, 6.0%% Z7Fst
42 29.19 + 031, 26.17 + 0.15, 25.43 *
0.21, 20.54 + 0.04% GoF o7 43It
Z M= (redness) S EHOR= aghk2 ti&HControl)
0] 2.77 + 0.32& 7P¢ @oron], A4 Egde
mozl7t £9E A7HdeE f9308 Fob

Lt A% YR B E(ellownes)E Lt

o
"
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Table 5. Colorimetric characteristic of jelly products made with the addition of different quantities of

Tribelli paprika powder

. D Treatment”
Variables
Control TP1 TP2 TP3 TP4
L 32.06 + 0.089*  29.19 + 0.31 26.17 + 0.15° 2543 + 0.21¢ 20.54 + 0.04°
a 277 + 0.32 12.45 + 0.69¢ 19.21 + 0.63¢ 21.98 + 0.60° 2543 + 0.23°
b 2.88 + 0.27¢ 32.04 + 0.62° 3248 + 0.31° 36.50 + 0.34° 40.11 + 0.24°

DL value: degree of lightness, a value: degree of redness, b value: degree of yellowness.

DAll abbreviations are the same as in Table 1.
JAll values are expressed as mean + SE (n=5).

Values with different superscripts in the same row are significantly different among groups (p<0.05) by Duncan’s

multiple range test.

Bl b3te ti2(Control)o] 2.88 + 0.272
T 7P Weken, AN Epde] w2yt 2%
d7kge] 1.5, 3.0, 4.5, 6.0%% F7Fdel ==t
32.04 £ 0.62, 32.48 + 0.31, 36.50 £ 0.34,
40.11 + 0.24% Y&t RofH 0= F7kokalnt.
A Egpde] vpxelyt BEe] 7ol Shd
5 A9 L2 A4Sk, agtet b2 5
7Foke Aoz UeHth 53] aghdt bat2 A4
Egpde] o2y} 29| driEge] S7reel o
2t S7tok=dl A4 Efpde] oxejztol o
carotenoids AlE 49| o] 7915 Ao =
HerEct. ol carotenoids A8 MAE 7H
@58t H7F A2(Lee & Lee 2013), 3% A7t
A(Cho & Choi 2010), E&of 7F A (Lee
2016), BZ5Hr A7F AE(Yun et al. 2022)9]
A+ 7,53’4'9}5 AR g HEMIT A4 E
2] mxe)rt 29 J7 58 gEitte] Az
ot A9 99 4 M= Fig. 13} &o] 71F
o] Z7t&E HAo] Fol & & & A
6. MM Ec|#iD| MZ2|7t A2|9 XX £F
A ez o)yt % A7 9%t
Az 24 34 23 Table 63 2. Az| 9]

A (hardness)= A4 Ezjdle] mxa]yp Eb

Treatmentl)

Control ~ TP1

COlor I II I

DAl abbreviations are the same as in Table 1.

Fig. 1. Color appearance of jelly products made
with the addition of different quantities
of Tribelli paprika powder.

720l Hl£7(Control)ol W =qtom, o}
7t & J7Hgol 7S o =4 UEh
o}, ol2Rt Adk= B H7Ego] S7hE 0] B4

o] QoA diijt AE THA | ACE K
oAt} EF EFE stnErlol=
Es5ta(Ko 2005; Jeong et al. 2006), Table 2
oAt Zo] Exdle] vpxe7to] pH7t 4Hgo]o
A A2 o] pH7} AstE o] o]z QIgh dujt A £
Jo] BE A= AlEH ol=et Ak HA

714kl &



9 A7F AE(Kim et al. 2010a), A 1Faf
Bk 71 A= (Park & Park 2012), @34 H7b
A(Lee & Lee 2013), BF2H} 2 37} Az
(Yun et al. 2022)°] A+ A¥e} FARE F3S
Btk EU=% 37F A=l(Mo et al. 2007), o
& 5% A7t A (Park et al. 2013), B350t
E H7F A2)(Kim et al. 2007)2] 3= £A
29| H7igo] oldrE Ao HAsHY
Hsto] & AFets Wi Axs Eivh @
(springiness)2 WX Contro)Ett= EZ|E
g g7t £ 7ol W2 A1 UEHL
o, 9 Alm A7 2ol 197t Aol %l
. AA(gumminess)® -8 4(cohesiveness)
A& Z7HEo] ti&<tol| Blste] F7kstlom,
T J7hgol 7SS RSt S7ste 3
o] Bt} A3lA(chewiness)2 tZFwHControl)
o] Egjdly] wtxejyl £ MVEHET {ofsH

AR Be] F71AEE A 7

=

g rlo

=U%e

M Ecda] MIe|7t P2l FESY & eiiat gy 37

ol Bt} olet fFARHA v w5 7 A
Zl(Park et al. 2013), A7+ Hdx H71 A
(Cho & Choi 2009), £} &7} A& (Yu et al
2008) Aol MR A7t dixrto] 7P
A e ol#gt Aiks o, ARt W4
Z, BEEA] gEo s f74e = Qlste] A
29| pH7F AF7] diZol2al sHItHYu et al
2008; Cho & Choi 2009; Park et al. 2013).
MAA(fracturability)S EZdls] ufxz]y} 2
A7Fgol S71ESE 376k 208 Ut
dutdo g Ay 7S Ax o FA= &
A7¥go] S7FshH A7t S7kstal 7 o
A28 Qlsto] Ago] FESHA Fsto] FAIA]7]
ot SFHPyun et al. 1978). & AFoAx
A ERdle] oyt B Hrhgo] St
S5 o] AofE|al o] Ae|e] AHrigh
%

otz 7ol FF= mIXl ALz HojZlH.

it

e

oo oy

dh 4

Table 6. Texture analysis of jelly products made with the addition of different quantities of Tribelli

paprika powder

Texture Treatment"”

parameters Control TP1 TP2 TP3 TP4

Hardness — psop 4 00129 30068 + 7000 33538 £ 84T 3027 £ T04 30987 £ 475
(kg/cm?)

fgr)mgme“ 9.15 + 125 7654 + 203 5565 + 157 5580 + 127° 5106 + 3.10°
0,

g/,”;lmme“ 21035 £ 1096° 22365 £ 1329° 25233 + 1421° 27433 + 1169 31698 + 1277
0,

(C;)hemness 2839 + 0440 2713+ 2620 3195+ 103 3716 + 102 4223 + 091
0,

(C};ewmess 59723 + 22060 27712 + 916" 24565 + 287 22173 + 5420 21285 + 453
g

fﬁgmmblhty 5951.25 + 1,802.03¢ 9,359.19 + 213.27° 9,920.89 + 184.00° 11,823.80 + 322.24 13,093.90 + 306.09°

DAll abbreviations are the same as in Table 1.
DAll values are expressed as mean + SE (n=10).

Values with the different superscripts in the same row are significantly different among groups (p<0.05) by

Duncan’s multiple range test.
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6. MM E@|#lg| mmz|7p M2|o| &
2t 0|E ot

AN Ede] gnzlyt 28 ArFgE 2R
AzY & EgulEs 2 § EERo|lE T
Table 77+ Zt}. A4 Egjde] sjxgjyl 2d 3
7kFo] 0, 1.5, 3.0, 4.5, 6.0%% 71 A
g9 & EYvls 2 126.01 £ 0.93 mg
GAE/g, 141.92 + 1.23 mg GAE/g, 147.17 +
2.86 mg GAE/g, 150.74 + 0.61 mg GAE/g,
159.22 + 1.80 mg GAE/gl & Z7l5l= AFS
Helrh 24 Egjdly] )yt geo] F STl
olE e EFEe utzz|rh Ao ogE
FEE ol 6.0%Y i, 28.72 + 0.64 mg
QE/gi 7 =o PSS HYPow, YRF
(Control)7} 7F¢ @2 &4 Bt olEst A2
= EHAYE H7F A2(Lee 2018)% F7
(Park & Chung 2016), &5 &= H7} A
(Yun et al. 2022), D=7} A7} F7Y(Park et
al. 2014), ot2Yo}l 7} A& (Hwang & Thi
2015; Paeng & Koh 2021)9] A+ A3} A+
Skl

ELkE

o -
e '

~

HAM Ed|da| Mo2|7p M2|o| gkt &
AN e oozt £ JrFEE gt
Ao DPPH vz &A% %*4 =
Table 83 Zt}. DPPH 2 &
= fiZHControl)2 0.26 + 0.09%°]AL Ufl,
Egpde] gzt £ 1.5, 3.0, 4.5, 6.0% &
7Rt Z47F 5.21 + 0.57%, 12.33 + 0.99%,
18.28 + 1.23%, 23.33 + 2.21%°& Eht,
Egjdy mxzjyt £ HJrigo] SUEE A
ﬂQJ DPPH &tz 275 A= S7Fste 8%
Holoh Mo i 52 559 317F A
(Oh et al. 2013; Park et al. 2013), A1t}
7} A2|(Choi & Lee 2013), Exof & 47}
A (Lee 2016), A L H7} A2)(Kim et al.
2010a) FA=S] H7igo] S/t Fitst
2ol F7FetlH
A Edde] mixeyl £ 7 Ao
ABTS =tz 275 s 543 ZA7HTable
8)= tHEHControl)oll H|sto] E|le] iz
7h £ A7ko]l 194082 =4 UEiHTh &
Egpily] wpxezt 2 M7 A9 ABTS 2
Z AAS EA4 W= giZ22(Control)o] 9.98
+ 0.59%= 7P W2 $AE Hy, Efde

Table 7. Total polyphenol and total flavonoid contents of jelly products made with the addition of
different quantities of Tribelli paprika powder

Treatment”
Control TP1 P2 TP3 TP4
Total polyphenol )0 o) 4+ 09399 14192 + 123 14717 + 286" 15074 + 0.61° 15922 + 180"
(mg GAE”/g)
Total flavonoid . , b , .
1115 + 1155 2581 + 240° 1838 + 042° 2747 + 107° 2872 + 0.64

(mg QEV/g)

YAll abbreviations are the same as in Table 1.
YGallic acid equivalent.
9Quercertin equivalent.

YAl values are expressed as mean + SE (n=3).

Values with the different superscripts in the same row are significantly different among groups (p<0.05) by

Duncan’s multiple range test.
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Table 8. Antioxidant activities of jelly products made
Tribelli paprika powder

W E|dE] MT27F M2|o| ZREA U S 2 39

with the addition of different quantities of

Treatment"

Control TP1 TP2 TP3 TP4
DPPH radical scavenging o )c o 009 551 1+ 0570 1233 + 099 1828 + 123° 2333 + 221°
activity (%)
ABTS radical scavenging g g0 (5 3609 + 0370 5730 & 154 7245 + 2.23° 8216 + 057
activity (%)
R
1(: f/g assay 1285 + 0.35¢  39.23 + 085 4122 + 1.72° 49.63 + 096" 5821 + 0.74°
m
DAIl abbreviations are the same as in Table 1.

2All values are expressed as mean * SE (n=3).

Values with different superscripts in the same row are significantly different among groups (p<0.05) by Duncan’s

multiple range test.
DPPH: «, a-diphenyl- § —picrylhydrazyl; ABTS: 2,2" -azino
ferric reducing antioxidant power

—bis(3—ethylbenzothiazoline-6—sulfonic acid); FRAP:

ek B9 6.0% ARHTPAC Aols 8 MM Ealdd mmapt galol gME AED
82.16 + 0.57%% 7V 2 g Hol, Eeiu S5} BAZIO] AR
o shiepl Bue BAUSE S 4%e A4 Eode suet el Aet 4EG

Bk At A7 AE(Kim et al. 2015), =F
£ #7} AE(Jung et al. 2009), 05 H7 A
(Lee et al. 2010)= A 21+E YERTH

AN Egpdy gzt &4 ¥ Ao
FRAP 3 7% A3 Table 8)= Eg|dz] mtie]

Zodsd &
(DPPH =iz
FRAP %H)<9] A3tA

ZalE o|= I3t PAkS} B4
27A%, ABTS iz 24% o
+5 S4% d¥= Table 9

St 2t} A4 E2e] waet el YA
ol A Zeft Gl AoE LA F B

7t BEE H7loHA] g2 A 27 Control) 28=7 £ E2tE 0| =(Gheldof & Engeseth
12.85 + 0.35 mME YERIL, 1.5, 3.0, 4.5, 2002)9t 22 At G2t Ak EAg7e] A
6.0% H7FEeIAE 24 39.23 + 0.85 mM, ﬂ%ﬂt— r=0.918~0.998% e} ¢l A
41.22 + 1.72 mM, 49.63 + 0.96 mM, 58.21 A7t e Ao Ueyth & Eddsnt & &
+ 0.74 mME FA Egjde] otxe)yp B 2t o] o] ATTAE 1=0.986F -2 AT
7FFo] S7FEE FRAPY 32 foldo=z Z7t AE Hepfio] Ak A& o= AV} =
ot AFS Bl 2 AE & S UGk A LT A =

o]#gt Z3= Table 20149} o] 24 Eg 2He] AAHBAE 2743 23, DPPH 2tz 47
e oxe)yl B AA|Q] Ak o] f-4=6to] s & EdulE F EotElco| =9 AHHA
2 Egde] wixEy) A9 pelE S St = 77} r=0.9579F r=0.982, ABTS |z 4A
AL 208 HojAH, 7|54 HAAFLYEA s & Eedet F SgtE o= A
Egjde] mtxejzt 299 g8o] 7 Ao £ 247} r=0.9379} r=0.971, FRAP 3 & Z¢
Hoj A}, sy ¥ ZefElco|=o] AREAE 47 1=
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Table 9. Correlation coefficient between the antioxidant content and activities of jelly products
made with the addition of different quantities of Tribelli paprika powder

Total polyphenol Total flavonoid DPPH free radical

ABTS radical

. .. . .. FRAP value
contents contents scavenging activity scavenging activity
Total polyphenol contents 1
Total flavonoid contents 0.986™" 1
f i . -
DPPH free radical 0.957 0.982 1
scavenging activity
ABTS radical 0.937" 0.971" 0.997" 1
scavenging activity
FRAP value 0.918° 0.958" 0.993" 0.998" 1
Significant at p<0.05 among groups by linear regression analysis and the correlation coefficient comes between -1
and 1.
p<0.05, “'p<0.01, ""p<0.001.

DPPH: «, «-diphenyl- g —picrylhydrazyl; ABTS: 2,2" —azino—bis(3—ethylbenzothiazoline—6—sulfonic acid);

FRAP: ferric reducing antioxidant power

0.918%} r=0.958% F2J&Ql ¥o] A¥HHAE U
ElRtth. ®3F DPPH 22 475, ABTS &z

AA% 9 FRAP ¢t 22 A4S &44719] A
TAZS v|wE AT 2%F 0.900 ojito|H, EF
DPPH 2z 2753 FRAP & Ato]9] Al
A7t r=0.998% 7 =A Hebgtt. ol=gt A3t
= A Az A 4 Egde] oyt 9
A7V AS AL 2k AYE 7154 4R
g A e S =Y 4 A ACE AlEEh

A4 egjde] mxe|7to] 754 AdE &8
S HHo2 {4 Egjde] syl Bdg 3
71t AP E Alxsto] Aejo] FHEAY W A
s BASH WA J4 Egfde] wtaelst
I A9 osteha E44S AW BT, pH
£5.22 £ 0.04, E T 3.39 £ 0.40%, T
T 7.57 + 0.06 °Brix® UERGTH Az &4
A= LZH(EE) 32.24 + 0.16, agi(FAE)
32.58 + 0.6 ¥ b3(EAE) 31.18 + 0.252 =

e AA ERpde wxgyl 2 FEE
% E¥E g 94 & STt olt g 7
7t 143.23 + 1.10 mg GAE/g%} 3.66 + 0.00
mg QF/gl2 YE}om, ICsy DPPH ) &
A5 ICso ABTS #HUZ A2AsE 74
1,152.83 + 15.26 pg/mL} 309.01 + 6.89 p
g/mLe|}ich. A4 Egpdle] nprelyl Bog 3
7}-‘6]— xﬂa]_,] %QE% ZX—] 7%,]- pH S8 o]—%
9 Ae F FE(lightness)q= tHERTo| 7HE =

-~

o, Exjde] ntxajz} B Hriggo] F7t
s Yolx|= HEFo|tt. v gl M
Z Z M (redness)?t T (yellowness)= o
Zto] 7P weton, mzayt B H7iso|
S7VEEE S7bot= Aol Efde] nf
a7t B4E AU Ao 223 &4 A3

S

rr

4= (hardness), F/d(gumminess),
(cohesiveness) ® 7AF/J(fracturability) &
T Kol FUKESE SO Y, ©EA
(springiness)?t 3 A(chewiness)> #51=] %1
t}. Azjo] HA Egde] mxe]yt Bd 7o)
71 & EvEt § vl o, DPPH



2it)d 2745, DPPH &tz 2745 Y FRAP &
o] Z7}5}= Agko]gtt. ojAte] AWEL Z3l3]
of £ o, 4 Egjde] wtrglyl £ 7Iet
A9 Az B F A dEol ¥ os
FA=HAA A S92 Hetfigich o)zt
AEEQ Ejde] mxgrks A Az Al E
g gyt B 6.0% JErHA] Fristele
A3 Ao g wekdr)

References

AOAC(1995) Official methods of analysis. 16th
ed. Association of Official Analytical Chemists,
Washington, DC, USA. Chap 3, pp.1-26

Arimboor R, Natarajan RB, Menon KR,
Chandrasekhar LP, Moorkoth V(2015) Red
pepper(Capsicum annuum) carotenoids as a
source of natural food colors: analysis and
stability: a review. ] Food Sci Techol 52(3),
1258-1271. doi:10.1007/s13197-014-1260-7

Bendich A, Shapiro SS(1986) Effect of 8
-carotene and canthaxanthin on the immune
responses of the rat. J Nutr 116(11), 2254-
2262. doi:10.1093/jn/116.11.2254

Benzie IFF, Strain JJ(1999) Ferric reducing/
antioxidant power assay: direct measure of
total antioxidant activity of biological fluids
and modified version for simultaneous
measurement of total antioxidant power
and ascorbic acid concentration. Methods
Enzymol 299, 15-27. doi:10.1016/s0076-6879
(99)99005-5

Blois MS(1958) Antioxidant determinations by
the use of a stable free radical. Nature 29(9),
1199-1200

Carocho M, Morales P, Ferreira ICFR(2018)
Antioxidants: reviewing the chemistry, food
applications, legislation and role as
preservatives. Trends Food Sci Tech 71,
107-120. doi:10.1016/j.tifs.2017.11.008

Chae SK, Kang GS, Ma §J, Bang KW, Oh MW, Oh
SH(2002) Standard food analysis. Paju:
JiguMoonwhasa, pp381-382

Chavez-Mendoza C, Sanchez E, Muiloz-Marquez
E, Sida-Arreola JP, Flores-Cordova MA(2015)

MM EZHE| OiI2|7} M2|o] ZREM U 5tAISL S 41

=~ = =Oo = oL

Bioactive compounds and antioxidant activity
in different grafted varieties of bell pepper.
Antioxidants 4(2), 427-446. doi:10.3390/anti
0x4020427

Cho MS, Lee JS, Hong JG(2008) Quality
characteristics of Sulgidduk with paprika.
Korean ] Food Cookery Sci 24(3), 333-339

Cho Y, Choi MY(2009) Quality characteristics of
jelly containing added pomegranate power
and Opuntia humifusa powder. Korean ]
Food Cookery Sci 25(2), 134-142

Cho Y, Choi MY(2010) Quality characteristics of
jelly containing added turmeric(Curcuma
longa L.) and beet(Beta vulgaris L.). Korean ]
Food Cookery Sci 26(4), 481-489. doi:10.
9724/kfcs.2013.29.5.599

Choi EH, Kim DS, Choi SK, Park KB(2013)
Optimization and quality characteristics of
balsamic vinegar jelly with various gelling
agents. Korean J Culin Res 19(1), 151-163

Choi EJ, Lee JH(2013) Quality and antioxidant
properties of jelly incorporated with purple
sweet potato concentrate. Korean ] Food Sci
Technol 45(1), 47-52. doi:10.9721/KJEST.20
13.45.1.47

Choi SN. Chung NY(2015) Quality and sensory
characteristics of Cashew dressing added
with paprika juice. J Korean Diet Assoc
21(1), 1-10. dol:10.14373/JKDA.2015.21.1.1

Choi, SN, Kim HJ, Chung NY(2012) Quality
characteristics of bread added with paprika
powder. Korean ] Food Cookery Sci 28(6),
839-846. do0i:10.9724/kfcs.2012.28.6.839

Dragsted LO(2003) Antioxidant actions of
polyphenols in humans. Int J Vitam Nutr Res
73(2), 112-119. doi:10.1024/0300-9831.73.2.
112

Dragsted LO, Strube M, Larsen JC(1993) Cancer
protective factors in fruits and vegetables:
biochemical and biological background.
Pharmacol Toxicol 72(Suppl 1), 116-135.
doi:10.1111/4.1600-0773.1993.tb01679.x

Folin O, Denis W(1912) On phosphotungstic
phosphomolybdic compound as color regents.
J Bio Chem 12(2), 239-243. doi:10.1016/
S0021-9258(18)88697-5

Fujii K, Akahori H, Kawabe, Kawabata T,
Kawabata S, Ogoshi H, Nakahama N(2001)
Physical properties of milk jelly made with



42 SIRXCINEMEDEIEK| 34 15 2023

different gelling substances. ] Cookery Sci
Jpn 34(3), 261-269. doi:10.11402/cookerysci
encel995.34.3_261

Gheldof N, Engeseth NJ(2002) Antioxidants
capacity of honeys from various flora
sources based on the determination of
oxygen radical absorbance capacity and
inhibition of in vitro lipoprotein oxidation
in human serum samples. ] Agric Food Chem
50(10), 3050-3055. doi:10.1021/jf0114637

Hassan NM, Yusof NA, Yahaya AF, Rozali NNM,
Othman R(2019) Carotenoids of Capsicum
fruits: pigment profile and health-promoting
functional attributes. Antioxidants 8(10), 4609.
doi:10.3390/antiox8100469

Jeon CH, Kim JH, Cho JR, Ahn CG, Shim
KH(2007) Quality characteristics of sponge
cake upon addition of paprika powder.
Korean ] Food Preserv 14(3), 281-287

Jeong CH, Kim JH, Cho JR, Ahn CG, Shim
KH(Q007) Quality characteristics of wet
noodles added with Korean paprika powder.
] Korean Soc Food Sci Nutr 36(6), 779-784.
doi:10.3746/jkfn.2007.36.6.779

Jeong CH, Ko WH, Cho JR, Ahn CG, Shim
KH(2006) Chemical components of Korean
paprika according to cultivars. Korean J Food
Preserv 13(1), 43-49

Jung EY, Lee HS, Oh YH, Son HS, Suh HJ(2009)
Physicochemical properties of jelly prepared
with garlic. J East Asian Soc Diet Life 19(4),
627-634

Jung JY, Choi MH, Hwang JH, Chung HJ(2004).
Quality characteristics of Jeung-Pyun prepared
with paprika juice. J Korean Soc Food Sci
Nutr 33(5), 869-874. doi:10.3746/ikfn.2004.
33.5.869

Ha SE, Kim HD, Kang JR, Park JK(2011) Effects
of paprika extract and its components on
cell death and expression of p53 and
GADD45 genes in ultraviolet B-exposed
HaCaT cells. J Life Sci 21(5), 753-760. doi:
10.5352/J1S.2011.21.5.753

Hong H, Son YJ, Kwon SH, Kim SK(2020)
Biochemical and antioxidant activity of
yogurt supplemented with paprika juice of
different colors. Food Sci Anim Res 40(4),
613-627. doi:10.5851/kosfa.2020.e38

Hong HJ, Kim AJ, Park HR, Shin JK(2013)

Changes in physicochemical properties of
paprika by intense pulsed light treatment.
Korean ] Food Sci Thechnol 45(3), 393-344.
doi:10.9721/KJFST.2013.45.3.339

Hwang ES, Thi ND(2015) Quality characteristics
of jelly containing aronia(Aronia melanocarpa)
juice. Korean ] Food Sci Thechnol 47(6),
738-743. doi:10.9721/KJFST.2015.47.6.738

Hwang JH, Jang MS(2001) Effect of paprika
(Capsicum annuum L) juice on the
acceptability and quality of wet noodle(1).
Korean ] Food Cookery Sci 17(4), 373-379

Kang JW, Lee SJ, Ahn BY(2021) Inhibitory effects
of ethanol extract of red sweet pepper
(Capsicum annuum L.) on triglyceride
biosynthesis in Rhodosporidium toruloides.
Korean ] Plant Res 34(2), 186-196. doi:10.
7732/kipr.2021.34.2.186

Kantar MB, Anderson JE, Lucht SA, Mercer K,
Bernau V, Case KA, Le NC, Frederiksen MK,
DeKeyser HC, Wong ZZ, Hastings ]JC,
Baumler DJ(2016) Vitamin variation in
Capsicum spp. provides opportunities to
improve nutritional value of human diets.
PLOS ONE 11(8), e0161464. doi:10.1371/jour
nal.pone.0161464

Kim AJ, Yuh CS, Bang IS(2007) A qualitative
investigation of Dongchunghacho jelly with
assorted increments of Paecilomyces jaonica
powder. Korean J Food Nutr 20(1), 40-46

Kim AJ, Yuh CS, Bang IS, Woo KJ(2006) Study
on preparation and quality of jelly using
mulberry leaf powder. Korean ] Food
Cookery Sci 22(1), 56-61

Kim CY(2019) Physicochemical characteristics
and antioxidant potential of paprika
(Capsicum annuum L.) wine. Korean ] Food
Sci Technol 51(6), 592-595. doi:10.9721/
KJFST.2019.51.6.592

Kim HJ, Hong SK, Min AY, Shin SK, Sim EK,
Yoon JH, Kim MR(2015) Antioxidant activities
and quality characteristics of jelly added
with Saengmaegsan concentrate. ] Korean
Soc Food Sci Nutr 44(3), 393-400. doi:10.
3746/ikfn.2015.44.3.393

Kim JS, Ahn J, Lee SJ, Moon BK, Ha TY, Kim
S(2011a) Phytochemical and antioxidant
activity of fruits and leaves of paprika
(Capsicum annuum L., var. special) cultivated



in Korea. ] Food Sci 76(2), 193-198. doi:10.
1111/5.1750-3841.2010.01891.x

Kim JS, Ahn J, Ha TY, Rhee HC, Kim S(2011b).
Comparison of phytochemical and antioxidant
activities in different color stages and varieties
of paprika harvested in Korea. Korean ]
Food Sci Technol 43(5), 564-569

Kim JS, Ha TY, Kim S, Lee SJ, Ahn J(2017) Red
paprika(Capsicum annuum L.) and its main
carotenoid capsanthin ameliorate impaired
lipid metabolism in the liver and adipose
tissue of high-fat diet-induced obese mice. J
Funct Foods 31(6), 131-140. doi:10.1016/j.jff.
2017.01.044

Kim KH, Lee KH, Kim SH, Kim NY, Yook
HS(2010a) Quality characteristics of jelly
prepared with flowering cherry(Prunus
serrulata L. var. spontanea Max. wils.) fruit
powder. ] Korean Soc Food Sci Nutr 39(1),
110-115. doi:10.3746/jkfn.2010.39.1.110

Kim SA, Ha TY, Ahn JY, Moon BK, Park YG, Ahn
CG, Lim SH, Park JH, Kwon S Y, Moon
MJ(2010b) Development of healthy functional
foods using active components from paprika.
Ministry for Food, Agriculture, Forestry and
Fisheries. p48

Kim SH, Park JM, Yoon HS, Song DN, Song IG,
Eom HJ(2013) Physiological and sensory
characteristics of Makgeolli with added
paprika(Capsicum annuum 1.). Korean ]
Food Sci Technol 45(5), 578-582. doi:10.97
21/KJFST.2013.45.5.578

Ko WH(2005) Physicochemical properties and
application of different Korean paprika
varieties. MS Thesis. Gyeongsang National
University, pl6

Lee J, Yoon HY, Kim MR(2010) Quality
characteristics of jelly with black garlic.
Korean J Food Cult 25(6), 832-838

Lee JA(2016) Quality characteristics of jelly
added with peach(Prunus Persica L. Batsch)
powder. Culin Sci Hos Res 22(3), 108-120.
doi:10.20878/cshr.2016.22.3.010

Lee JH, Lee MK(2013) Quality characteristics of
jelly incorporated with sweet pumpkin
powder. J Korean Soc Food Sci Nutr 42(1),
139-142. doi:10.3746/ikfn.2013.42.1.139

Lee KY, Lee JW, Han YS, Yoon H, Ko SH(2013)
Quality characteristics of jelly using the

MM E2iwe| mmeppt Welo] BRSK U SMS Y 43

== = = O

Tarak, traditional fermented milk. Korean J
Food Cookery Sci 29(5), 599-60

Lee JH, Ji YJ(2015) Quality and antioxidant
properties of gelatin jelly incorporated with
cranberry concentrate. ] Korean Soc Food
Sci Nutr 44(7), 1100-1103. doi:10.3746/jkfn.
2015.44.7.1100

Lee TW, Lee YH, Yoo MS, Rhee, KS(1991)
Instrumental and sensory characteristics of
jelly. Korean ] Food Sci Technol 23(3), 336-
340

Lee WG(2018) Quality characteristic and antioxidant
properties of gelatin jelly incorporated with
black currant(Ribes nigrum L.) powder. Culin
Sci Hos Res 24(3), 113-120

Maeda H, Nishino A, Maoka T(2021) Biological
activities of paprika carotenoids, capsanthin
and capsorubin. Adv Exp Med Biol 1261,
285-293. doi: 10.1007/978-981-15-7360-6_26

Maoka, T, Goto Y, Isobe K, Fujiwara Y,
Hashimoto K, Mochida K(2001) Antioxidative
activity of capsorubin and related compounds
from paprika(Capsicum annuum). ] Oleo Sci
50(8), 663-665. doi:10.5650/j0s.50.663

Mo EK, Kim HH, Kim SM, Jo HH, Sung CK(2007)
Production of sedum extract adding jelly and
assessment of its physicochemical properties.
Korean ] Food Sci Technol 39(6), 619-624

Moon JN, Lee SW, Moon HK, Yoon §J, Lee WY,
Lee S, Kim GY(2011) Quality characteristics
of chunma(Gastrodia elata Blume) jelly with
added Gastrodia elata blume concentrate.
Korean ] Food Cookery Sci 27(5), 545-556.
doi:10.9724/kfcs.2011.27.5.545

Murakami A, Nakashima M, Koshiba T, Maoka
T, Nishino H, Yano M, Sumida T, Kim OK,
Koshimizu K, Ohigashi H(1993) Modifying
effects of carotenoids on superoxide and
nitric oxide generation from stimulated
leukocytes. Cancer Lett 149(1-2), 115-123.
doi:10.1016/s0304-3835(99)00351-1

Nishino A, Yasui H, Maoka T(2016) Reaction of
paprika carotenoids, capsanthin and
capsorubin, with reactive oxygen species. J
Agric Food Chem 64(23), 4786-4795. doi:10.
1021/acs.jafc.6b01706

Oh HJ, Lee JY, Lim SB(2013) Quality characteristics
of jelly added with pressed kiwi(Actinidia
chinensis var. ‘Halla Gold’) juice. Korean J



44 BIRXCINEIMEDEIEK| 34 15 2023

Culin Res 19(5), 110-120

Oh JS, Park JN, Kim JH, Lee JW, Byun MW, Chun
SS(2007) Quality characteristics of pork jerky
added with Capsicum annuum L. and Prunus
mume Sieb. et Zucc. extract. ] Korean Soc
Food Sci Nutr 36(1), 81-86. doi:10.3746/jkfn.
2007.36.1.081

Paeng H, Koh E(2021) Quality characteristics of
cup jelly based on amounts of aronia juice.
Korean ] Food Sci Technol 53(3), 231-238.
doi:10.9721/KJFST.2021.53.3.231

Papathanasiou T, Gougoulias N, Karayannis VG,
Kamvoukou C(2021) Investigation of the
total phenolic content and antioxidant
capacity of three sweet pepper -cultivars
(Capsicum annuum L.) at different development
and maturation stages. Period Polytech Chem
Eng 65(2), 219-228. doi:10.3311/PPch.15553

Park BS, Han RM, Kim AJ(2013) Quality
characteristics and processing of jelly using
Darae extract for children. J East Asian Soc
Diet Life 23(5), 561-568

Park BH, Jeon ER(2008) Quality characteristics
of soybean curd prepared with the addition
of yellow paprika juice. Korean ] Food
Cookery Sci 24(4), 439-444

Park EJ, Park GS(2012) Quality characteristics of
jelly prepared with purple sweet potato
powder. Korean ] Food Cult 27(6), 730-736.
doi:10.7318/KJFC/2012.27.6.730

Park EY, Kang SG, Jeong CH, Choi SD, Shim
KH(2009) Quality characteristics of Yanggaeng
added with paprika powder. J Agric Life Sci
43(4), 37-43

Park JH, Kim CS, Kim HI(2007) The effect of
paprika(Capsicum annuum L.) on inhibition
of lipid oxidation in cooked-ground pork
during storage. Korean ] Food Cookery Sci
23(5), 626-634

Park KS(2011) Effect of gamma-irradiation on
the quality properties of pork jerky prepared
with paprika and Japanese apricot extracts. J
Radiat Ind 5(4), 383-391

Park LY, Woo DI, Lee SW, Kang HM, Lee SH
(2014) Quality characteristics of Yanggaeng
added with different forms and concentrations
of fresh paprika. J Korean Soc Food Sci Nutr
43(5), 729-734. doi:10.3746/jkfn.2014.43.5.729

Park MY, Chung HJ(2016) Effect of addition of

blackcurrant powder on quality and antioxidant
activity of Yanggaeng. ] Korean Soc Food
Cult 31(5), 457-464. doi:10.7318/KJFC/2016.
31.5.457

Perron NR, Brumaghim JL(2009) A review of the
antioxidant mechanisms of polyphenol
compounds related to iron binding. Cell
Biochem Biophys 53(2), 75-100. doi:10.1007/
$12013-009-9043-x

Pyun YR, Yu JH, Jeon JS(1978) Studies on the
rheological properties of Yanggaeng. Korean
J Food Sci Technol 10(3), 344-349

Re R, Pellegrini N, Proteggente A, Pannala A,
Yang M, Rice-Evans C(1999) Antioxidant
activity applying an improved ABTS radical
cation decolorization assay. Free Radic Biol
Med 26(9-10), 1231-1237. doi:10.1016/S0891-
5849(98)00315-3

Roginsky V, Lissi E(2005) Review of methods to
determine chain-breaking antioxidant activity
in food. Food Chem 92(2), 235-254. doi:10.
1016/j.foodchem.2004.08.004

Shim YW, Chin KB(2013) Antioxidant activity of
the oven-dried paprika powders with various
colors and phytochemical properties and
antioxidant activity of pork patty containing
various paprika. Korean ] Food Sci An 33(5),
626-632. doi:10.5851/kosfa.2013.33.5.626

Shrestha SL, Luitel BP, Kang WH(2011) Heterosis
and heterobeltiosis studies in sweet pepper
(Capsicum annuum L.). Hortic Environ Biote
52(3), 278-283. doi:10.1007/513580-011-0106-8

Velioglu YS, Mazza G, Gao L, Oomah BD(1998)
Antioxidant activity and total phenolics in
selected fruits, vegetables, and grain products.
J Agric Food Chem 46(10), 4113-4117. doi:
10.1021/JF9801973

Vijaya K, Ananthan S, Nalini R(1995) Antibacterial
effect of theaflavin, polyphenon 60(Camellia
sinensis) and Euphorbia hirta on Shigella
spp. - a cell culture study. ] Ethnopharmacol
49(2), 115-118. doi:10.1016/0378-8741(95)90
039-x

Yoo HS, Oh MS(2003) Quality characteristics of
mixed polysaccharide gels with various
kiwifruit contents. Korean ] Food Cookery
Sci 19(4), 511-520

Yu OK, Kim JE, Cha YS(2008) The quality
characteristics of jelly added with Bokbunja.



] Korean Soc Food Sci Nutr 37(6), 792-797.
doi:10.3746/jkfn.2008.37.6.792

Yu YM, Youn YN, Choi IU, Lee YH(2011)
Microbiological monitoring of paprika, and
bacterial contamination levels with respect
to storage temperature. Korean ] Food Preserv
18(1), 7-12

MM E2iue| mEeppt Welo] BRSY U SMS Y 45

== = = O

Yun G, Cho HC, Lee JJ(2022) Quality characteristics
and antioxidative effects of jelly with added
butternut squash powder. Korean ] Community
Living Sci 33(3) 415-427. doi:10.7856/kjcls.
2022.33.3.415



	적색 트리벨리 파프리카 젤리의 품질특성 및 항산화 활성
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 연구방법
	Ⅲ. 결과 및 고찰
	Ⅳ. 요약 및 결론
	References


