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Quality Characteristics of Semi-Dried Red Pepper
(Capsicum Annuum 1..) Using Hot-Air drying

Jin-Woong Jeong, Jeong-Min Seong, Kee-Jai Park and Jeong-Ho Lim'
Korea Food Research Institute, Seongnam 463-746, Korea

Abstract

The quality characteristics of semi-dry red pepper (SDRP) (Capsicum annuum L.) were compared with raw and
dry red pepper (DRP). Raw red pepper was divided into pieces and the semi-drying treatment involved air-drying
at 65C. The study focused on describing the characteristics of semi-dry red pepper in comparison with dry red
pepper. Factors considered were reduced drying period, ASTA color, capsanthin, capsaicinoids, free sugars and
vitamin C content. ASTA color, capsanthin, capsaicinoids, free sugars and vitamin C content of SDRP were higher
in SDRP than in DRP for 15 g or less water per 100 g. Red pepper powders made using the semi-drying method
showed the highest amount of glucose and vitamin C. Capsanthin content in SDRP (151.6155.9 mg/100 g) was
significantly higher than for DRP (133.4 mg/100 g). The capsaicinoid content of SDRP was about 13-25% higher
than in DRP. The ASTA values (148.7159.3) for SDRP were much higher than for DRP (139.5). The vitamin
C and free sugar content of SDRP was 40-76% and 20-40% higher, respectively, than for DRP.

and 20~40% respectively, by SDRP compared to DRP.
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American spice trade association (ASTA) Zt

AR E TZ7AZE 3 & blender(KA-2600, Kaiser, Korea)
2 3 £ 30 mesh 24715 o83t AgE F23}
stk 7A3tE AlF 0.1 goll acetone2 715k 100 mLE
AEe & QoA 1643 FE3ATE 1 F FEES
o] #}x](Whatman No. 2)Z <] 3}3}4] 460 nmoll A 3=
(Spectrophotometer V-570, JASCO, Japan)E Z7d35}] o}
o] 202 ASTA #}& A&

Absorbance of acetone extractsx16.4
ASTA value =

Sample weight (g)

= gge =
=439k =, 52 Ax" A1F 0.1 g€ 50 mL FHo|

WA gl o g 3087t FE5te] o
o7k T3 100 mLZ 833t ©] = 8§92 UV/VIS
B335 7| (V-570, JASCO, Japan)S ©]8-3}c] 483 nmol| 4]

Capsaicinoids &zt

4 1x" 115 2 g& F38 50 mL A@He] ¥
acetonitrile 20 mLE 7}t % voltex mixer® 247+ niks}
F=3Ath =29 1 mLE Hdl 7T 9 mLE 7leka
2 41 F w2 acetonitrile 5 mLe} HEHE 5 mLE E493}
A1) Cig Sep-pak (Waters Co., Milford, MA, USA)E o] 3}3}
o] capsaicinoidE S2AIFHY. 1% T Sep-pakell
acetonitrile 4 mL2} 1% acetic acidES &3+ €4 1 mLE
ERAA FZE capsaicinoidE &3t £&5d
capsaicinoid = HPLC (Jasco, Japan)E ©]-8-3}d & 23}%)
t}. Column-2 Eclipse XDB-Cjs (4.6 x 250 mm, 5 pm, Agilent,
USA)E AME3}H 2™ detector= UV (UV-975, Jasco,
Japan) detectorE- ©]-8-5ked 280 nmoll Al HESIATE o] 5%
< methanol?} waterE 70:30 Bl-&Z &3l AFESIH L
™ flow rate= 0.8 mL/min®]| At} A|59] 3] FUHS
20 pLF o EFEA-S capsaicin?} dihydrocapsaicin®] &
3}+E(Fluka Co., USA)S A}&-3tSth

2

2 of7}ste] HPLCZ #4319t o)) AFE-$F column
carbohydrate analysis column (3.9%x300 mm, 10 pm, Waters,
USA)©] 2™ detector= RI (FP-920, Jasco. Japan) detector
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£ 28313t} o] 32 acetonitrile?} waterE 87:13(v/v)
H-&2 E3tale] ALR-619.0™ flow rates 1.2 mL/min©] S
o EFEZ-L fructose (Sigma Co., USA)2} glucose (Sigma
Co., USA)E AHE-3}1Tt.

HIE}RI C &gk

HIEHY C &2 AF33d o3 BHue = 54
7AzZ%" A& 0.2 goll 5% metaphosphoric acid (HPOs) &}
20 mLS 7}3}al blender (KA-2600, Kaiser, Korea) 2 157+
FTEoF2 7A3} A7l F Y4EZ]7](Centrikon T-324,
Kontron Instruments, Italy)S ©]-8-3}23 8,000 rpmoi|A] 10%-
A EElstd @& AE NS 045 um filter® o 75
F JGu|EE 3)43le] HPLCE B43lth FEEde
L-ascorbic acid (Sigma Co., USA)E A-&-3}5t) o] o
column-2 p-Bondapak Ci5(3.9 x 300 mm, 125A, 10 pm,
Waters, USA)2- AF8-3}$31th Flow rate= 0.8 mL/min®]$3.2
W o]%AHS water:methanol:acetic acid:1- hexane sulfate
sodium (979:1.0:1.0:01, v:v:v:w < &35
AREEIA T FAEHES 20 LYo UV(UV-975, Jasco,
Japan) detectorS AM8-5}o] 254 nmoll A HE3HTH
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Fig. 1. Changes in moisture content(%) of various sliced red pepper
during air drying at 65T.

TR AZ T F LIS Tk e UERY
9o

D). B0l HIgty 29 9 4adMd 137 Ax F
Ao Mg} 2ot 7 FHe 50%0l A TaF

20,9391 ®HH, 2T@M A 4GME 31F9] AE 32 47t
7.52¢} 7.930 2 B30 H|ste] oF 3u] 7+A3sIITH
3k a @ b3 E 49A A 137} 242 25399} 152124
T159] 14759 90100 BIste 28)) o)} w2 kS UER
At} 1F= FR A capsanthin®] 2J$F A =7} 9] A
A 942 FQ3H AR ) 21(18), capsanthin 3
I Ho] FHIAE 7= ASZ HI(19)F = ab2] #e
2 Uehd 27 FaFoXe 71X F ab kol AA38] 7t
stod i 50%0014 1Le4= 7P =A4 UER e, 2t
L 4N 135 SRS 50%4 2+ 1.6137 1.67S
et ol 234 A o] Al o3 A
ZAIZEY] BFo 2 Aio] E W) Ak o s g

d

ASTA 4

2 A9 AT E Yehl= ASTA X+ American
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Table 1. Surface color characteristics and ASTA value of semi-dried or dried red pepper using hot-air drying

S E2 A58 2] A48 A6Z. (2007)

Moisture content

Pretreatment (% /%) L a b AE afb ASTA value
Control” 85 39.62 + 1.23"A” 3063 + 0.55A 2111 £ 056A 0.00 145 185.70 + 0.93A
Whole 70 3502 + 0.65C 2761 + 0.89B 1861 + 1.37B 6.04 148 156.65 + 1.99B
50 3333 + 146D 1475 + 1.26C 901 + 0.88C 2093 1.64 148,66 + 185C
30 3817 + 0.77B 11.64 + 145D 939 + 1.72C 22.36 124 14434 + 4.14D
15 4026 + 0.55A 1271 + 086D 922 + 167C 21.52 138 139.57 + 048E
Two pieces 70 37.80 + 038D 31.99 + 0.55A 209 + 0.76A 247 145 159.26 + 1.16B
50 3771 + 0.70D 2558 + L.17C 1588 + 1.18B 752 161 15838 + 047B
30 4193 + 1.19B 2189 + LISE 14.16 + 1.90B 11.40 155 15279 + 0.13B
15 4792 + 147A 2367 £ 0.73D 2102 £ 1.84A 10.83 113 14939 + 2.18C
Four pieces 70 3742 + 042D 3068 + 0.95A 2058 + 0.71B 226 149 155.85 + 0.80B
50 3886 + 1.71C 2539 + 1.13C 1521 + 1.19C 793 167 15641 + 0.23B
30 4384 + 0.32B 2411 £ 131D 15.80 £ 1.35C 941 153 15497 + 2.72C
15 5180 + 023A 28.15 + 0278 2665 * 0.71A 1361 1.06 151.48 + 0.60D
"Each value presents the mean + SD.
“Means with different letters within the column are significantly different at p<0.05 by Duncan’s multiple range test.
JControl presents raw red pepper.
v w7 Awsh o Awsl e A2e AuASol m
AEste] METMFE RS AANE B el A 2 ol g o0 .o
9 FA4E FAE F v AXRWHE ARk Aol # ‘S s “@
sttt Btk wekA, Wiz 157HES A28
A% A% B F AE) EA Ae] wal SN S i
2 SR 0%W-70%), 250d T2 S5 ° ol
50%(25-50%), 4HHH 15+ SR8 50%4S-50%) 77+ i
capsanthin, 723 2 HIE C S H21571F9} )
3l - AR ’

Capsaicin ¥ dihydrocapsaicin &k

w%e) 34 A5r} @ 5 e bl B e
e Fgolt AMIAS Wk ojjel Azl weA
= 2 2o Roz Lo Qor), nke) %
%M a8 QR ews 7k A8y 2
74ALo] 4] (trans-8-N- vanillyl-6-nonenamide) ©|TH7). =
13=7HF9] capsaicin S 3~33 mg%2] H oW (21),
capsicinoids®] 3HeFo] 7.0~57.4 mg% = w9 B9 ettiar
H3RTH22). §3152] %7] capsicin?} dihydrocapsaicin
s =43 A3 7.31 mg/100g7} 3.80 mg/100 g &
Yehlidleon, AxwHe wE capsicing  dihydroca-
psaicin®] ¥ Ws}= Fig. 200 WYERA AT Capsicin 32
75 RERIF W-70%, 45-50% 2 28-50%7} 6.17
mg/100 g, 648 mg/100 g 2 6.47 mg/100 g& & VFERJC.
U Az 3139 W-15%, 25-15% % 45-15%T7= 5.85
mg/100 g, 5.21 mg/100 g & 5.43 mg/100 g& & JEhHo]

ojf
o,

M ox
£ O e

Dihydrocapsaicine content(mg/100g)

Initial ~ W-70% 25-50% 4S-50% W-15% 25-15%  4S-15%

Treatments

Fig. 2. Capsaicine and dihydrocapsaicine content(mg/100 g) of
semi-dried or dried red pepper using hot-air drying.

Initial: raw red pepper.

W-70%: semi-dry red pepper using an air-dryer at 65C.

28-50%: semi-dry red pepper using an air-dryer at 65°C after dividing raw red pepper
into two pieces.

48-50%: semi-dry red pepper using an air-dryer at 65°C after dividing raw red pepper
into four pieces.

25-15%: dry red pepper using an air-dryer at 65°C after dividing raw red pepper into
two pieces.

4S-15%: dry red pepper using an air-dryer at 65°C after dividing raw red pepper into
four pieces.

All value presents the mean * SD of triplicate determinations, and bars within different
letters are significantly different at p<0.05 by Duncan’s multiple range test.
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WHAZ3159] capsicin $Hgo] S50 Blgte] of
20% =2 AoZ Yebgth B3 dihydrocapsaicin g2
oA XE capsicin FHY A A UEeRY
48-50% ¢} 28-50%7} Z+zt 3.05 mg/100 g3} 3.11 mg/100
go 2 Yehllo] Ax1F9 4S-15%9 25-15%2] 2.64
mg/100 g} 2.57 mg/100 goll BIgte] 13~17%°]7d =&
Ao 2 Yt webA, sk x st Az a5 Hlst
o] vl B E-S YERY = capsaicinoids EHo] oF 3~21%
=S Aog Yehfdoh

Capsanthin &2f

Carotenoid A AE A% Fof eHgsh Aoy 7ad
AFS] g, Az 2 A48 Foll 3l PF=AA Zlo]
7 v AoE dEA Jlom, 11 He Mo A 84S
< FE ey, BIIEH, FHIQ, AHEAE
(cryptoxanthin)5-©] ATK7). Park 5(11)2] X314 carotenoid
A7) PR Ho] 2143 AR 4% F7FskaL 60T
9} 90CoANM HEA AL o 30%HE At Hus)
Row, FHo NZ7FFYGF capsanthin FFo] =0} ©]
Aol 1159 FAWAG 7)ol BTk Bt THIS).

&3159] capsanthin %7] 72 183.4 mg/100 g & 1}
Epton, %2E4 % capsanthin ool 7HAske] W-15%
SME 1334 mg/l00 gO.2 7|3kl Bl3le] oF 27%7} 7ha
SFATHFig. 3). WHXIFY A W-70%, 25-50% 2
45-50% 14 2t} 151.6 mg/100 g, 157.6 mg/100 g 2 155.9
mg/100 g& YEhHo] Z7]gkel ulste] oF 14~17%2] T4
= Yehllon, SR8 15% A2 137170l vlste
oF 12~16%2] S7Fs YERH It Chun 5(18)2 I157HF
o] FQ M9 capsanthin?} WA E=olo] Ll A7}
Nom FA FEHHGNE capsanthin©] 7]E0] 2 F =
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Capsanthin content(mg/100g)

@
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Initial ~ W-70% 2S-50% 4S-50% W-15% 2S-15% 4S-15%

Treatments
Fig. 3. Capsanthin content(mg/100 g) of semi-dried or dried red
pepper using hot-air drying.
All value presents the mean + SD of triplicate determinations, and bars within different

letters are significantly different at p<0.05 by Duncan’s multiple range test.
For abbreviations, see Fig. 2.
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F7tE 39 gao] PR|HY Ao Wit

a3 xFEo] v T FTHEE fructose,
glucose, sucrose, maltose 5] 021} fructose, glucose2]
o]l Y953 £, F FET el o7t e AL
Az 27 Al 73, Akl 2 T zteld)] 7RIskE AeE
SH A ATH20). ¥HAE 159 A|xFA 2 T
©] Wsh= Fig. 40 Yeplileh $3159] 27] fructoses}
glucose®] -2 7H7} 1898% 9} 1241%5 YERASAL, A
ZAe] e E =2 fEY FES eI vk
Z3FQ0 W-70%, 25-50% 2 4S-50%°14 fructose<}
glucosed] TS 747t 16.00%, 17.77% 2 17.53%<}
1029%, 1129% 2 1195% =% YR} o] 458-50%7} S35
27153 AR BERS e QleH, a5 vlste
fructose o] &F 8~16%, glucose o] oF 12~24%
7k ASZ Yehyit) Wi oj(1)e AlMSH 11F0) A
164.88 mg% R A & freldo] FFHEA] 101.33 mg% =
A3, 60T 90 CoAlA AZ3AS wedl= 81.26

cd

Glucose content(g/100g)

Initial ~ W-70% 2S-50% 4S-50% W-15% 2S-15%  4S-15%

Treatments

Fructose content(g/100g)

Initial  W-70% 25-50% 45-50% W-15% 2S-15% 4S-15%

Treatments

Fig. 4. Glucose and Fructose content(g/100 g) of semi-dried or dried
red pepper using hot-air drying.
All value presents the mean + SD of triplicate determinations, and bars within different

letters are significantly different at p<0.05 by Duncan’s multiple range test.
For abbreviations, see Fig. 2.
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mg%o} 65.40 mg% 2 A A ASS Kl &=
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o

H]
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13~21% A% 7rAste Ao = vepd vbd, Axa39l
W-15%, 28-15% 2 4S-15%% 0.3 mg/g, 5.9 mg/g 2 8.8
mg/g o2 Z7)3kol| ¥late] oF 53~97% FAadE AOR
Uelsth drkzo g AfaR{e vlEwl ce AAstAY
Az 52t 343 e Ao2 dEA o,
Choi 5(17)2 =4t a57HF9] 5 HIER C g3
4~263 mg%= ThFtthal B skt HEgh, Park (11)&
AFo A 1597 23 5= AF o Hlsle] vlghyl
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3] 7] WiE o2 B ETK17). wEpA, W a5
7V AZHe HlEl] ¢ g =9 5 e a4
7Hg WiRe] 2 S o E dAdtH

T B

rol

B>
o

o
L

¥

ox & o do
ofl yie
HH‘ o

Tu
kY

Vit C content(mg/g)

2k f

g
0 ] —

Initial  W-70% 25-50% 45-50% W-15% 2S-15% 4S-15%
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Fig. 5. Vitamin C content(mg/g) of semi-dried or dried red pepper
using hot-air drying.
All value presents the mean + SD of triplicate determinations, and bars within different

letters are significantly different at p<0.05 by Duncan’s multiple range test.
For abbreviations, see Fig. 2.
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