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ABSTRACT

This study was performed to improve the quality index of paprika by assessment of instrumental test and sensory attributes.
Red paprika (11 cultivars), orange paprika (9 cultivars), and yellow paprika (10 cultivars) were provided by GyeongNam (GN)
and JeonBuk Agricultural Research and Extension Services (JB). We measured hardness and color values using a colorimeter
and TPA as well as developed new terminology such as cucumber taste, grass taste, green pepper flavor and appearance (size,
color size, color, and glossiness), texture (hardness, juiciness), and taste (sweetness, pungency, sourness) to describe paprika
quality attributes by trained panels. a* value of red 'Nagano' cultivar provided by JB was significantly low, and only b* value
of orange paprika was significantly different among the samples. In the case of yellow paprika, b* values were not significantly
different, and hardness was significantly different. Overall color values were different among samples provided by GN. Oranos,
orange paprika, L value, b value, and hardness were different among the samples. Bitterness was negatively correlated with
sweetness and positively correlated with green pepper aroma (p<0.05). Overall acceptability was positively correlated with size,
juiciness, and sweetness (p<0.01) and negatively correlated with pungent (p<0.05) and bitterness (p<0.01). In conclusion, negative
attributes such as bitterness and pungentness as well as positive attributes such as size, juiciness, and sweetness must be
considered as important factors for consumer preference and breeding of new cultivars.
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Table 1. Color value and hardness of red paprika by type and cultivar’?

ekl

Color Hardness
Type Cultivar
L a b Force(g)
Red Mountain 32.06+0.82° 31.65£0.34 17.14+0.58° 1,369.31+28.31°
Magnifico 29.79+0.60® 30.08+1.00° 15.06+0.73¢ 1,301.45+40.97°
Blocky Nagano 29.16+0.358 27.14+1.318 14.83+1.47° 977.98+ 9.28°
Preludium 31.36+1.17°F 32.0020.82° 16.500.66% 712.70+32.30°
Adami Red 35.03+0.66° 37.91+2.24° 21.21+0.86° 1,245.38+22.75°
Raon Red 33.960.66" 37.5942.37" 21.79£1.97° 1,011.84+32.98%
. RD Glory 38.33+1.50° 41.81+0.92° 27.70+1.64° 1,071.00£95.81°
Conteal Red 32.30+1.23% 36.212.77"¢ 19.79+0.69° 795.47+31.87"
Mini Goggal Red 40.13+2.17° 34.86+2.59% 28.88+1.86° 878.75+47.36°
Acrobat 32.76+0.66% 34.46+1.51% 17.31+1.59¢ 789.93+31.98

D" All results are expressed as meantS.D

. for three replicates.

? Means with different letters within a column are significantly different at p<0.05 as determined by Duncan’s multiple range test.
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Q] ‘Adami Red’¢} ‘Raon Red’ EZ°l gt A|HH]EF2
B L* a*, b* BT AEF val =4 vebgth e 5y
ZH B9 F ‘Acrobat’ FF-2 A1EF? ‘Red’ 9} “Mini Goggal
Red’ &3l thet Al AH|EFFo82 4 37| 9]
7hbae B 27)9k dolrt & e dejolth AF
221 ‘Mini Goggal Red’ 7} A|HH]EFE2] ‘Acrobat’ 2} Th2
AEFO] ‘Red’ol] |8 L*, a*, b*3k &5 Fo} EAZFCR
FolslA Yeldth A=Es E27]) e ‘Red Mountain’
EF0] 1,369.31428.31 g & 7P Egton, 1 thgow B
27] et 9] ‘Magnifico’ £53 ZUZ E}Y 9] ‘Adami Red’
FZo] 717} 1,301.45£40.97 g7} 1,245.38+£22.75 g0 2 =%
(p<0.05). =3 7PE Amrt 92 FFore IYE B9
‘Red’ <} ‘Acrobat’ EFE22 717} 795.47+31.87 gZ} 789.93+
31.98 go|™, A|FATHH]EE2 “Acrobat’3} ool TgF A&
‘Red’ 9} ‘Mini Goggal Red’ =5 =7} T2 FFo| H|3)] &
AR o Fe Ao YERITHp<0.05).
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0.05). T3+ ‘Raon Orange’ &£359] L*%, a*3k, b*3k2 242
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Table 2. Color value and hardness of orange paprika by type and cultivar
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vlwa] HokS uw] ‘Orange’ EFollA L*gkd} b*gke] zh2t
50.26+0.499} 48.33+2.00.0-2 A| TN H]E5<] ‘Oranos’ Bt} =
Sk o (p<0.05), ‘Orange’ <} “Mini Goggal Orange’ F5°l|4] a*
Fhol 247} 31.74+1.099} 32.57+1.36. 0.8 A|ATH]EE<] Ora-
nos’ KUt} =9ttt £27] Eldol A& ‘Mazzona® 39| L*,
a*, b* gko] 747} 43.49+0.94, 24.53+1.99, 39.68+1.002.2 &
27] 88le] vhE F5C vlsl E2 A= YEPITHp<0.05).
ZAzE 227] B1919] ‘Orange Glory’ E20] 1,452.56+ 50.92
go 2 FRATe] BE FFA 7H EdTh(p<0.05). 7Y
Z e 5 A1FH|EE2) ‘OE Glory’'e] AEE 1,093.04
+£67.73 g2 & A1EF ‘Raon Orange’ BT} E3F 0™ (p<0.05),
A1 ‘Mini Goggal Orange’ = 73.1‘7]— 1,044.82+75.53 g2
Al FH]FE<2] Oranos’ 20} -2 2 0.2 YEITHp<0.05).
1_3]-}\]1 .1—]-4317]—4 o:]EHQ,], ﬂ-}_oﬂ [q_E A Eﬂ 7:]1: ZX‘]
éﬂrh Table 37} 2t} =4 Fx2]7} F L*gh2 ‘Yellow’

0] 55.83£1.54, a*3t-2 YW Glory’ £%°] 20.01+1.18, b*
<2 ‘Mini Goggal Yellow’$} ‘Yellow’ E%°] 212} 55.63+
6—] /\]ALZ?_]_ ‘l\/[ini

Goggal Yellow’$} “Yellow’7} A|thH]EF2] “Xanthi’ .t}

3.67%} 55.78+2.78 2 71

EUTHP<0.05).

ZA=E YERl= 4l bratol =2 AS 21T F U3
oh e 527] B F LA ‘Atlante’ FE0] 51.62+0.12
2 7P =kom, a* k¥ b*ake Yorite® F5°] 2H7} 11.41
+1.36% 50.06+1.61 %2 7% =4 JERIthp<0.05). =&

@A A F BE27) 5§ Yorite” EF0] 1,236.43+
26.80 g2 71 = vebgon, 34U €l Yellow’
9} ‘Xanthi’ EZol|A] 217} 683.57+30.64 g7} 704.15+31.23 g

o2 713

S YERATHp<0.05).
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1)2)

Color Hardness
Type Cultivar
L a b Force(g)
Mazzona 43.49+0.94° 24.53+1.994 39.68+1.00% 885.76+15.67
Blocky ~ Orange Star 43.13+1.12° 23.01+1.08%* 37.7442.47° 660.35+ 9.99°
Orange Glory 39.98+1.07¢ 21.91+0.99° 33.1442.35° 1,452.56+50.92°
Raon Orange 50.87+0.63° 35.91+1.58° 49.60+1.28° 1,032.15451.07™
OE Glory 47.64+1.67° 30.87+1.47° 42.01+1.85% 1,093.04+67.73°
Conical ~ Orange 50.26+0.49° 31.74+1.09 48.33+2.00" 753.52+75.18°
Mini Goggal Orange 48.57+0.53° 32.57+1.36° 43.00£1.03° 1,044.82+75.53°
Oranos 47.32£1.55 28.25+1.21¢ 43.0242.95 951.36£60.50%

D All results are expressed as meanS.D. for three replicates.

? Means with different letters within a column are significantly different at p<0.05 as determined by Duncan’s multiple range test.
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Table 3. Color value and hardness of yellow paprika by type and cultivar
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Color Hardness
Type Cultivar
L a b Force(g)
Sven 46.65+0.19° 8.86+1.61° 41.82+1.60° 1,021.23+54.10°
Coletti 48.76+1.14 4.74+0.29° 47.83+2.22¢ 722.63+28.80
Blocky Yorite 49.55+1.16 11.41+1.36° 50.06x1.61% 1,236.43+26.80°
Atlante 51.62+0.12° 7.57+1.77 47.09+1.41° 1,026.64+26.11°
Raon Yellow 53.61+1.32° 16.55+0.91° 51.74+1.71% 1,136.38+59.71°
YW Glory 55.45+1.41% 20.01+1.18° 53.96+0.58% 953.44+68.41¢
Conical ~ Mini Goggal Yellow 55.46+1.45% 16.85+1.29° 55.6343.67° 783.88+60.91°
Yellow 55.83+1.54° 14.06+1.09° 55.7842.78" 683.57+30.64"
Xanthi 50.77+1.31% 14.69+1.99% 48.75+2.07 704.15+31.23

D All results are expressed as mean+S.D. for three replicates.

? Means with different letters within a column are significantly different at p<0.05 as determined by Duncan’s multiple range test.

sleb= Zlo2 2 defA] flow, 1 At whet dhskar
T carotenoids®] FTFF o] GEtHvtn ¢ElA U
(Kim JS et al 2011). *=3+ Topuza A 5(2009)2 3= z]7}e]
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9 O S v BAS Ay, Hale] At whet 8
carotenoids g% A7) &S EAE & Yo, F ca-
rotenoids ¥ JA] Zpol7h QS-S 1 4 ATk T
Be At ghxe|Flo| M E FFol wet carotenoids T
2kol7t a2 &1 = AJATHKIm IS ef al 2011; Hwang
JR et al 2015). & AFoM = I Ago) whet 2h I A
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E el Aoz oJAZITH
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2 =%sto] Felalti(Table 4). Yuta o7 glsze)le
Aot B AR A=, A7 B Ao B]E)
TR, Fd, #j Sl o] S YERITKim HC et al 2012).
zt mhze]7te] Aot ER A el Ar xfolE
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ER Aot A A o] HEAtol7F et o, ol A
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Table 4. Comparison of color and hardness of conical type paprika between soil and soilless cultivation

shze)zie] 71714,

wsd B AE 39

1)2)3)

Color Hardness
Color Cultivar Cultivation
L a b Force(g)
Soil 33.30+1.56 34.55+2.86 19.21+2.89 789.93+£31.98
Red Acorbat Soilless 33.43+1.60 34.98+1.75 18.25+2.52 775.42+27.61
F value 0.060 0.405 0.358 0.574
Soil 47.32+1.55 28.25+1.21 43.024+2.95 951.36+61.57
Orange Oranos Soilless 48.81+£0.98 27.48+0.84 44.68+2.22 826.01£61.57
F value 0.428 0.320 0.400 0.001
Soil 50.77<1.31 14.69+1.99 48.75+2.07 704.15+31.23
Yellow Xanthi Soilless 56.47+0.84 14.22+1.41 57.72+1.67 750.97+48.74
F value 1.261 0.199 0.007 0.366

D All results are expressed as meantS.D. for three replicates.

? Means with different letters within a column are significantly different at p<0.05 as determined by Duncan’s multiple range test.

» NS; not significant.

hzej7te] #ed TAS Q] AvjAEe] @ol st
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A3l ‘Mazzona’ 9} ‘Orange Star’ &%, =213} ‘Sven’ I}
‘Coletti’ %f% }dxég].odl;]. 34.:79 \:‘)\4 ;Q /\]Egl ’\“Eﬂ—
AEE 543 A= Table 59 Zt)h E27] ElY) #hze]
7} 5 Ago] WoldrE WEE Uehlle Lk 9A B4
Ao fFosH 7kl 2™ (p<0.05), 2143} F ‘Nagano’
Ht} ‘Preludium’ FF°|, =3} Z ‘Coletti’ 2T} ‘Sven’

59 Lrgkol A JElTH(p<0.05). AA=E Y=
a* S Preludium’ ZF0] 32.00+0.82E 7} =k, ‘Co-
letti® 5] 4.74+029% 713 wrokth g2 e & b*
e “Coletti’ FF0] 47.83+2.222 714 =A Yehdth 74

Table 5. Comparison of color and hardness between each blocky type paprikas used sensory evaluation

N

A3LQ] “Nagano® &3 =30 ‘Sven® EFo]
} 944.98+9.28 g¥} 1,021.23+54.10 go.& 714 =4 Yet
Uﬂ] F2A Q1 ‘Orange Star’ E%5°] 660.35£9.99 go 2
YERSTHp<0.05).
ﬂﬁﬂﬂgl Y537t A3= Table 67 2t =7]
QA 319] “Preludium’ 5 = 22| “Coletti’ &3°]
747-} 3.90:0.554 202 Wl A8 & AY Atk sglen, F
A 3LO] ‘Mazzona® F57 = 2] ‘Sven’ FF©| 22t
2.60+0.5074 3} 2.63+0.728 2.2 7 ZA ©alA th(p<0.05).
Portree J & Luczynski A(2005)= E32 540 uje} g
o] T2 YEhd 4 Avta silon, dukdoz A &
ST 3o =A77F M, 53] A F 1

_I
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1§ N rPnr

N
-

N J% ol
> 0
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%_o] 2 }_le
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Color Hardness
Color Cultivar
L a b Force(g)
Nagano 29.16+0.35° 27.14+1.31° 14.83+1.47° 977.98+ 9.28°
Red
Preludium 31.3621.17¢ 32.00+0.82° 16.50+0.66¢ 712.66+32.30°
Mazzona 43.48+0.94° 24.53+1.99° 39.74+2.47% 885.76+15.67°
Orange
Orange Star 43.13+1.12° 23.01+1.08° 39.68+1.00° 660.35+ 9.99¢
Sven 46.65+0.19° 8.86+1.61¢ 41.82+1.60° 1,021.23+54.10°
Yellow
Colleti 48.76+1.14* 4.74+0.29° 47.8342.20% 722.63+28.80°

D All results are expressed as meantS.D. for three replicates.

? Means with different letters within a column are significantly different at p<0.05 as determined by Duncan’s multiple range test.
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Table 6. Sensory characteristics of blocky type paprika by color and cultivar
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1)2)3)

Appearance Texture Taste Flavor
Overall
Color  Cultivar Green C ber accep-
Size Color  Glossy Hardness Juiciness Sweetness Pungent Bitter  pepper l;igzaer tability
aroma
Nagano 3.7+ 3.63+ 347+ 340+ 2.92+ 2.92+ 173+ 180+ 243+ 296+  3.07+
& 0.53¢ 0.72° 0.63" 0.77®°  0.86* 0.86* 0.91* 0.92° 0.86° 0.82° 0.68*
Red

Preludium | >90E 387 343k 337+ 290+ 2.90+ 174+ 189+  3.10+ 283+ 333+
0.55° 0.63° 0.90° 0.61®  0.84® 0.84" 0.81° 0.88° 0.61° 0.80° 0.76®
Mazzona 2.60+ 2.83+ 297+ 347+ 3.28+ 3.28+ 1.56+ 1.54+ 2.84+ 221+ 3.30+
0.50¢ 0.70° 0.81% 0.78%® 0.96° 0.96® 0.58° 0.65° 0.88% 0.96° 0.92%®

Orange
Orange Star 350 372 34lE 3.4+ 3.66+ 3.66+ 1.65  1.72& 292+ 304+  3.66+
g 0.57° 0.45° 0.57* 0.83% 0.67° 0.67° 0.75*  0.80° 0.84° 0.84* 0.94°
Sven 263+  3.60+  3.13+ 357+ 243+ 243+ 171+ 188+ 296+ 286+ 278+
v 0.72¢ 0.56* 0.86™ 0.63" 0.97° 0.97° 0.85° 0.88" 0.88° 0.76 0.77°

Yellow
Coletti 390 257+ 2.63+ 297+ 3.10+ 3.10+ 170+  1.63+ 285 257+  3.50+
0.55 0.73° 0.61° 0.76° 0.99*° 0.99° 0.84° 0.72° 0.86° 094  0.68°

D All results are expressed as mean+S.D. for forty participants.

? Means with different letters within a column are significantly different at p<0.05 as determined by Duncan’s multiple range test.

9 5 score scale (1: very small, 3: moderate, 5: very large).
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Table 7. Correlation coefficients between sensory characteristics of blocky type paprika

Appearance Texture Taste Flavor
Overall
Variable Green Cucumber accep-
Size Color  Glossy Hardness Juiciness Sweetness Pungent Bitter  pepper aroma _ tability
aroma
Size 1
Appea- 1o 0.031 1
rance
Glossy 0.134 05297 1
Hardness —0.208"  0.149°  0.133 1
Texture " "
Juiciness 0.309” 0.123  0.195 0.091 1
Sweetness 0.136 —0.060  0.059 0.020 0299 1
Taste  Pungent —0.032  0.180" —0.087 0.038 —0.144 —0.037 1
Bitter 0.064  0.167° 0.006 0.143 —0.120 —0.224" 0488 1
Green pepper o 047 0037 —0033 0208 0100 —0.1290 0152 0186 1
aroma
Flavor
Cucumber 0.150  0.108 0027 0034 —0039 0051 0042 0069 —0140 1
aroma
Overall acceptability ~ 0.195 —0.025  0.136 —0.133  0290" 0496~ —0.174" —0298" —0.083 —0.057 1

* p<0.05, * p<0.01.
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