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Abstract

This study evaluated the quality characteristic of red pepper powders of Hanbando and Cheongyang cultivars
by particle size. Two types of powder samples for pepper paste and Kimchi were prepared, and capsaicinoid
contents, Hunter Lab color values, and ASTA values by particle size distribution were investigated. Particle
size distribution was normal in the pepper paste powder; however, an abnormal distribution was shown for
the Kimchi powder. In addition, the greatest particle sizes were 300~425 pm in the pepper paste powder. In
accordance with smaller particle size, redness (a-value), ASTA values, and capsaicinoid contents increased.
Redness (a-value) by particle size was in the range of 15.13~31.34, and ASTA values were in the range of
53.35~96.87. Capsaicinoid contents by particle size were in the range of 1.90~6.05 mg/100 g for Hanbando

and 156.65~235.10 mg/100 g for Cheongyang.
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43l WS o] 83l A8 AP E 47 (Kyeong
Chang Machinery Co. LTD., Seoul, Korea) 63], 3157382
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KONICA MINOLTA Osaka, Japan)E
t}. ¥ = (lightness)S Yell+= L7k, 3 = (redness) S Y
BN = azt® ST (vellowness)E YEH = biks =45}
Aok ojw MEFE M) Lk 98.07, agh 0.63 121l
bate 0.47°] AT}

American spice trade association(ASTA) 2t

F598 ¥ 9459 157k ASTA #2 A8 100 mgel
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Table 1. Hunter Lab and ASTA value of red peppers
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Capsaicinoids &zt &%

Capsaicin % dihydrocapsaicin %< Attuquayefio2}
Buckled] ¥ 10)S W3l 43190 52 AxE o
FA18 1 g& acetonitrile 50 mL¥} £33} homogenizer
(Ultra-Turrax T25, IKA Labortechnik Co., Staufen, Ger-
many) 2 23+ wRkete] FEith # 23 - 100 mL A
FZgrgo] Z7E T oH# X (Toyo No. 2 filter
paper)E ©]&3}] o F acetonitrileZ H 83 &
% 2 mL& 045 ym membrane filter2 &J3}sl] HPLC
(Jasco, Tokyo, Japan)Z 2435l th. Z-92 Luna Cig 100A
column(5 pm, 4.6 x 250 mm, Phenomenex Inc., Torrance,
CA, USA)E AF8-3192eH, fluorescence detector(ExA=280
nm, EmA=320 nm)& ©]-&3} HE3IA T} 0|52 aceto-
nitrile : water : glacial acetic acid(60:39:1, v/v/v)Z flow
rate= 1.0 mL/min°]™ Alg¢] 93] FAFLS 20 pLol At

%7;" I=PN|

=

EA RS SPSS £4 = 2 13 (Statistical Package for
the Social Science, Ver. 12.0 SPSS Inc., Chicago, IL, USA)
< o83t ZF AT HiH FEAAE 4SSl Pear-
53t ARAAE B389
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son’s correlation analysis&

© 1, Duncan’s multiple range testZ 2438 7
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1-’%% 29 Axgo 7 BEHFE 1371F2] Hunter Lab A

© Table 1914 B& nje} 2o} 13705 A9
LPEM L3S 43.85~47.379] 9=
0] 47372 X829 43858 th =4 YEFGHEH (p<0.05)
oy e Ade NE/HF S5 YAV Hol= YA}
7} A&4E WS wol vhabsle Liko] =4 Yeh= Ao
2 AdEn AFEFETS AXEH 15 1] 7oA A
ol7F AR THp>0.05). A =E YERNE aghS 21.13~24.99
HAZ I EFE 1F80] 24992 X
ko (p<0.05), HFE F4E7 7=
L 2UTE F7 2ol AATHP>0.05). %@E—z—
= bt 15.00~19589] W E RATh FEFFS 13
Ago] 1958% HX8<] 150080 =4 e m(p<0.05),
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Hunter lab values

Samplesl) L a b ASTA value
A 47.37+0.12% 24.99+0.18" 19.58+0.53" 76.75+2.42°
B 43.85+0.27° 21.13+0.78° 15.00+0.67¢ 61.83+2.85°
C 4551 +0.07° 24.87+0.20° 17.61+0.35 86.54+1.91%
D 4560+0.15" 24.71+0.33 18.19+0.47" 74.67+0.34°

YA: Hanbando cultivar for pepper paste, B: Hanbando cultivar for Kimchi, C: Cheongyang cultivar for pepper paste, D: Cheongyang

cultivar for Kimchi.

“Different letters in a column indicate a significant difference (p<0.05).
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Table 2. Correlation coefficients among Hunter lab value,
ASTA value, and capsaicinoids
L- a- b-
value value value value

ASTA  Capsai—
cinoids

L-value 1.000  0.957 0.990" 0.657 0.119
a-value 1.000 0.957"  0.809” 0.382
b-value 1.000 0.621° 0.137
ASTA value 1.000 0.657"
Capsaicinoids 1.000

<0.05, “p<0.01.

JFEZLO 71X 80] 18192 TFEFL] 17618 B4 1}
W Fo3t= A THDP>0.05). Hwang 5(1)8] A9
Z7H9] Laka bakd 7h7} 41.13~4667 2 1215
el At stHed 2 Af A e uF
o] BFFZ, A, £8A17] Fol th27] wiel thekst
A7} epdohy BuEAoh2). 9, agkd bkl A
FA 7} 09572 A JeEREEH (p<0.01, Table 2) o]#lst 4
B2 I3 7] YalM e 1F FA i g
o A#EAE FHE Fart ota AzE.
ASTAZ-E FA AL A 7179 A xd3= 3
o2 EFFTLE 1FFE7 AXEo] Z+7F 76.75, 61.83
olRon, FFEF e A7 8654, 74672 ASTAZS e
WelthH(Table 1). Choi 5(11)2] A7toll 23t 31719
ASTAZS 60.5~183.49 Ml A} stP . ot A+4
F(12)N X% ASTAZS 72.01~124.07 E ol 2lon 3
10317014t} st = 2 Aol AMS-E AR E 2
B Yol Bxalqivh Z el ASTAZE 7He] AaA S
0.8092 ¥ %o A#ABA (p<0.01)E e A HTa-
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Capsaicinoids &Hzf

aE7Eo] wlg-ut AE-S capsaicinoidsAl 3 EEE T
A F o] wj2ut A7} capsaicing 10002 & 7% dihy—
drocapsaicin< 63, nordihydrocapsaicin< 11, homocapsaicin
& 5 218]3 homodihydrocapsaicine 3.2 Hiu¥ Ay
(13)E 7|2 vl FF & °o]F3 U+ capsaicin?}
dihydrocapsaicing #4359t £ 2 £ 8 1371+
9] capsaicinoids &S Table 394 H+= nfe} 2o dwte
FE9 A% 157487 X&) 47 330 % 1.98 me/100
g O 2 capsaicin®] 247t 2.43, 1.33 mg/100 g 28] 3L dihy-

Table 3. Capsaicinoid contents of peppers

Capsaicinoids (mg/100 g)

)
Samples Capsaicin Dihydrocapsaicin
A 2.43+0.15% 0.87+0.11°
B 1.33£0.01° 0.65+0.00°
C 146.41 +2.81% 42.56+0.66
D 134.00+0.49° 41.28+0.06"

ll)Refer to Table 1.
YDifferent letters in a column indicate a significant difference
(p<0.05).
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drocapsaicin®] Z+7Z} 0.87, 0.65 mg/100 g= YEFH AT, 4
FFE 9| capsaicinoids g 11FF-83 X &0l 2z}
188.97 2 175.28 mg/100 g& &, capsaicin®] Z+Z} 14641,
134.0 mg/100 g 18 3 dihydrocapsaicin®] Z+2t 42.56, 41.28
mg/100 g& YERAITH Kim S(12)°] 2jshd =4t 113
47% 9] capsaicinoids $F#2 10.5~250.9 mg/100 g HS &
o stoH, & & AFolA ITlAE 1E7HFY cap-
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Fig. 1. Particle size distribution of red pepper powder for pepper paste and Kimchi. Samples (A~D): Refer to Table 1.
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Table 4. Hunter Lab and ASTA value of peppers with particle size

Particle Hunter lab values

1

Samples size (um) Mesh L-value a-value b-value ASTA value
850> <20 45.26+0.26% 22.39+0.40" 15.90+0.51¢ 83.64+0.91"

600 30 44.63+0.04° 20.91+0.13" 14.73+0.06° 83.04+0.34°

A 425 40 44.98+0.27% 21.61+0.24° 15.04+0.22° 85.83+0.34°
300 50 46.04+0.22° 2374+0.17° 16.89+0.15° 83.97+0.71¢

150 100 48.00+0.28" 26.33+0.24° 20.16+0.22 90.15+0.25"

<150 100> 49.87+0.10° 29.19+0.11° 23.84+0.07" 96.87+2.00°

1400> <14 415740.06° 15.18+0.59¢ 10.09+0.32 53.35+261"

1000 18 41.78+0.07¢ 15.13+0.36° 9.71+0.27 55.324+1.96%
B 850 20 42.36+£0.14° 16.87+0.20° 10.93+0.21° 57.73+1.70%
600 30 42.19+0.05° 16.94+0.02° 10.96+0.06° 58.60+1.16°

300 50 43.06+0.22" 19.53+0.43" 12.99+0.34° 61.72+0.58"

<300 50> 45.11+0.04° 24.79+0.02° 17.78+0.06° 72.87+0.41°

850> <20 4551 +0.07° 24.49+0.08 17.67+0.16 77.19+0.81°

600 30 45.64+0.10° 24.45+0.22 17.49+0.33 76.5340.34°

c 425 40 45.32+0.10° 24.19+0.09° 17.43+0.06 77.08+1.74
300 50 4555+0.10° 25.15+0.13° 18.02+0.09¢ 78.17+0.74°

150 100 47.66+0.44" 28.36+0.12" 21.82+0.09" 87.90+1.14°

<150 100> 50.25+0.03" 31.34+0.15" 27.23+0.21° 95.61+0.87"

1000> <18 41.5740.06% 20.66+0.15 1459+0.15° 57.40+2.42°

850 20 4391+0.11° 20.37+0.24° 13.3940.18° 59.26+1.25°

D 600 30 44.20+0.16° 21.26+0.13 14.83+0.13° 64.94+0.59°
425 40 43.96+0.09% 21.37+0.09° 14.26+0.11¢ 66.91+0.87°

300 50 4592+0.22" 26.47+0.26" 19.05+0.21" 79.76+0.34°

<300 50> 47.90+0.07° 29.23+0.08" 22.67+0.19% 89.05+0.33"

URefer to Table 1. ?Different letters in a column indicate a significant difference (p<0.05).
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AE7FFO WEE 600 pmol A FE =277} FolAFE F Table 5. Capsaicinoid contents with particle size
Jbetg o, AT ol AT A olgf e AL HY 1 Particle . Capsaicinoids (mg/100 g)
) Samples’ . Mesh — - —
O S EE 738 uEslRe] Wr LS ate] 2] size (um) Capsaicin  Dihydrocapsaicin
C e - - c2) C
S ol aae 1457l A 112 s HAE azt 850> <20 186+0.08° 0.770.06°
= 14. : =™, = 600 30 1.42+0.19 0.48+0.03
3} AT hgke 1,000 pmol M RE] Z7)7} ZopARE 7zt A 425 40 1.46+0.06° 0.50+0.11¢
_ . 300 50 2.13+0.02° 0.73+0.03
= ) Ok 3L 2
15‘%3‘)"’\1 24'_7%’ 9714 17‘78§_°7 e 3w 150 100 357+0.21° 1.22+0.10°
IFFE IR e, AE, 3T E ZF 150 pm <150 100> 4.37+0.01° 1.69+0.01°
olale] T oA =grom dxte] = 7)o wek zhz) 45.32 1400> <14 1.32i0.28"; 0.64i0.172‘
~50.25, 24.19~3134 2 17.43~27.23 WS BAS. A% 1000 18 L0037 0.38+0.01
- . L HeE Bt 39 B 850 20 097+005"  0.45+0.04"
T AAE LR WE, A5, AR A 150 600 30 092+0.11° 0.35+0.11°
um ©]&te] ol motow Jxpe] Zre uwiah zhzt 300 50 1514004 0.76+0.02"
< > 90+0.18" 45+0.13%
4157~47.90, 20.37~29.23 2 13.39~22.67 W= Bt} zog 52?) 13; 9(; g;f Si 22 Zé‘g’
_ 50> < 19+3.21° 62+6.05°
opdel AAERH EAE nxTF A2 Ak A7)l 600 30 119724057  37.22+3.02
w2} Fol7F YElUE AS & 4 dRed, dAte] =717} c 495 40 121.66+8.24° 34.99+2.36°
oz W & Julalgo] Zr1ahe] 1 gho] Z b= 300 50 134.07+565°  38.91+1.65
il o el S7kskel 2L gtel Skt 150 100 15528+516"  48.14+0.02
Aew AztEn <150 100> 182154627  52.95+2.05°
ASTAZS YA Z717) Fold 45 F71stA ). skt 1000> <18 108.31+026°  32.86+0.05°
EEF 0548 157179 ASTAZLS 83.04~96.87 W9 850 20 101.38+021°  30.76+0.01°
. e I - 600 30 111.20+039°  33.89+0.14°
Ao, e FF HAE AX7HF= 53327287 WS D 42 40 11205+153  34.30+045
el Y HSEF 1548 1371F= 7653~95.61 ¥ 300 50 18620+1.42"°  57.11+0.65
o2 e HUEE AH G TEEE 57.40~89.059] ¥ <300 50> 209.06+6.77°  64.22+5.3%

w, GHEEE AN G L2/ 1,000~1,400 pme] Y=

ol A 55322 7} & ASTAZS Uehiglct. o)

Ti= QA A7) AL 54

Aelgt BYE L, ol A7t AL FE

o] Z7ksh= Ao ® AZEth webA 1
2

L

= AE7HE F2%Ibl adlo] 2

g
saicinoids &2 Table 501 A]
glo] 1548 1Z7tRoANE dEEHE EEs7] A AR
9} capsaicinoids S Bls] BYS ) 300 ym=E 7|FL
Z olEYy Z YAAME dx T A AlEXRY cap-
saicinoids ¥#o] H A 300 ymE T Fow drd 2
A A|B R} capsaicinoids $H&Fo] Btth = EE 71X
& TETFFANME 600 iImE 71F 2 ojBt}h 2 YA}l A
= 45 27 A A|ER U capsaicinoids o] Ao,
600 tmE.t} 22 YAl = 4= B2 A A|ZRY cap-
saicinoids &) =A Ugth HEET AAE 1275
ANAME 425 imE 71F 0 2 olHt} Yxle] Z77 2W Y=
¥ 27 A A|BHUY capsaicinoids $HEFo] Hlow, 425
pmE T 2o m Q=¥ By A A]FH U} capsaicinoids $F
o] Wkt UWHA O capsaicinoids S EE3 X0
aglo]l dAte] A7 A&4E 1 ol TUlee A

S BYt} ol Yo =77} capsaicinoids FEEE

2

‘”Refer to Table 1.
“Different letters in a column indicate a significant difference
(p<0.05).

= 2= o]
S0 o8 315 Wl capsaicinoids &3] x}o]7}
TAsta E g F BiFy Aete] WA AA TR
oM w2 dFe vEhd Aojzt AddEnt

A= capsaicinoids kol W3l WAE A

L DI T
AQ5E 1 Fgo] HolxE
A AE 1000 pm o] 3e] YEE /HAE BEILEI X
Fuol ggon nEFEuT YER I} BRHA U
Ehuth mE7bEe] M 4As] =710 ek Ae] zfol 7t
Uehbe RS #3908 5 ggon, gae 27t A4e5s

A% Zk(Hunter Lab)©
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