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Effect of Drying Method on the Quality of Red Pepper
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F83 DFE 9% adE 3 9¥I, /122 35Eow AU Hdm, A 4mme
FEE o83t 1F 6719 THE e JIFHE o] g3 AYAZE, PES¢2 AF,
70C, 80T, 90TZtzt 5A12te) IFAx ¥ FYP=Z 123 50T, 60C, 70Ce dFA=2
R 70T, 80T, 0C=E 4 SAIF AZE F 60CTE H&PdZ QS W, duFy FA
38 Bz B d7E YA

FFAZA AXAINFH Az Fo| FEFE ST AT, FdH dEE S0CHAAM A
FA|Zho] 40A1ZF0. 2 90T+60TC A1) 15A17tR T} 26ui7} o AQEY, $E&8FL 60
TollM AZ 3 Aol 10.0%E 7} =%k, 90TH0TAA AR Aol 6.7%= 713 st
ok ML B3 2o ME 70CTH0T, 80T+60T, 0T+60T o2 FE§ao] A et
St HEHR Ad2E 50T e ARAIT] S0AIZ22 71 Bo] 28 5o 90T+H60
ToAlM= 27A1e 2 S2HAY. B3 FETFE 50CAME 9.5%2 713 kow 90T
+60 T ME 7.0%2 7} 2to).

HAEHe] HAdAx, PEFL2 AR ¥ 2 A +HIAZ Hede wan o)
13.8-31.3%=% Jetsty, 9303 € H2g93302 Mt 0-47%=2 A ey,

Fajatel At dAge Hazie wggy 2o Agow dYye FYAZ, PES
¢ Az P =X+ FYRE MY BALL 82-237%IYUR, FEAZ R WL
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23z AeloNE 035%2 Uehith A3H AYAE R LA+ AYAR Ade
74216% oM, JEVZ D WE IFAZAUNME 028%IAch Faste Y
Z 0 LEAY+IYAZ AYE 60-192%2 Uestor), 4Fdz ¥ WedIAz A
g E 0-1.6%=2 ZALH AT

It was aimed to find out an efficient method of drying hot pepper, of which powder is used
as one of the main ingredients in Korean dish preparation including Kimchi. Before sun or
heat drying, fruits harvested were horizontally cut into three pieces, punched with an auger of
4 mm in diameter, or used as the whole fruit. Various drying methods were used including sun
drying, drying under a plastic house, sun drying after heat drying for 5 hours at 70C, 80T,
or 90°C, heat drying only at 50, 60, or 70C, and changing temperature of 70T, 5 hours+60TC
until complete dry, 80°C+60C, or 90°C+ 60°C. The results are summarized as follows.

With sun drying of the whole fruit, it required about 10 days to reach the satisfactory level
of dryness as indicated by its moisture content of below 10% in general. In case of heat
drying combined with sun drying, it required 5 to 7 days. For cut fruits, it required 1 or 2
days less than for whole or pinholed fruits until drying. Under heat or alternating temperature
drying, cut fruits also dried 15-20 hours earlier compared with whole or pinholed fruits. There
were not significant differences for the recovery rate of the fruit with various drying methods.

The occurrence of white fruits, which are caused by one of physiological disorders during
drying, and rotten fruits was reduced with the cut fruit drying. The damages were very high
with the PE house drying, but very little with the heat drying.

I.A4 &

T3(Capsicum annuum var. longum)e 7}A|#e] 1A xEoz £ Jgde %
4003 Aol =g Ao ston], FNF yF HEFY FuUR A& o
(Kim =, 1982). .

A St Bl n Qe ARYYPS A 4Pz dFIXE Us
2 k. IYAZY PESISA AZRAdE AX Fo| Wyt GYsn, ddAxRE
AZY57L 206 Y0] 2853 FE F FEFF| 9-12%2 ¥ HolowH, A=
Aol A BEaj@Ate]l AstA wAHAG: ATt wdE EFAUXA AxL8AFE 2
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dojer Ax F FEFHT T%E RRT FHd QojXE HYgdzxro AP}
Jokar Bug up Aokl &, 1966). A 2(1974)& 139 4F 3 Ao n)x
€t FFE A ZAH 259 9L v 23, AGHY 2V)E FFEEY 9
ol g A 12} 80ToA 10A1ZF o] HEA] Mgz Nuldy Fo] E
ojZ Fdol AdEER Fosfof githa ATt A, F F(1989)& YuFE F
FF 15%71A dxA7Ied dEe AR 55Tl A 2412, 65TolM T 1447, 75
Tl ME 1247 281 85ColAE 8AIzte] A8tk B34t

2(1988) AAHAR FAAME PESISA ARyl MY9AREYG AZYSF7) 39 c}g‘;_
HRa, o] gL HAUZEA 28.5%, PE3IF2 A ZA] 354%F UER 2
sjate] A g oiME HIARAAN 3.7%7 FUME AT Easlgt

Z(1993)= AFEol nF9 AREAY vXe FFE 24 A FF & 57}1}

At

L
ri

F2 nFe AREEE A F1Ee HeZ dEgen, AXRAL @& us
I 2 A 3te] A S S FAaAA FAAEE AAAE F UAJT H_LE}S&E}.

3o AZAZE GFA77] 8 AF7AA AzE AARHdr e FdAert
74g AR WMoz A HARERE 4 28i71A FUHAE £ U H3 dgg
(AT 7, 1974; 2 =, 1989).

A 5(1989) EFURA S0Col3tl M AdxAZte] 8 Qg wat WAz}
Zol BAsle FA ggton, 60-70C HdMe HFXAIZ] A Welg A,
A PAE 2 1HE T FAHANE HY 1uFo XA GUttn HadHTt. 1
gy w3 12(1999)% GF AZXA 80T 90TCAA 5-6x7to] Astd A7t QHA
ey AzAIRYe] I oY =Y Meo] ymAy n¥FEY FAx AX FF/AIL
HolAtkx Yt

E3 AZXANS 1F] FF wE =7, ¥ FA F H¥ g2FH X
o mep zjolrh Aed, @A Au=HZ Je FW nF FFEL AHF) w)
o ZFFEo| 199939 35.6%, L] 61.6%c)YT, 200086 FHEL 27.5%,
g ol 708%2 h}Fo] HFEEE AT JAcHFEIFH, 2000). et z}y
o FA9 w3 BHY g2Fo] FEHY AR TFo 15 BHE A FA go
W 2R @& By opE 3y W ¥ Ao E A Aol HAHY fo 1
Hu @58z B XA &5 A9 9 Capsanthin, Capsaicin 59 F2H
M FAdAzEG Hojxle Ros A Uv(tat 1, 1999).

2FE AFY LS SEAME A=A ©F, 4d 2 AdFgo] % duF
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AN F e AP 3?51'7, AZAA A=l A AFE EHE JdA
24 QE3x S AANEd 53 dudE ALY 5 e 22w 28N
o] a7 oo wa HIAx} vl&d FAE ALY + U WP A7
ol ot opF7AE PlIEFF 4Aolh

et B APode Y Fu nde Azxdye 4¥Ey, 9%, A9, H¥ 5
o] AAYE AN ARALE BFY F Je PHE F31, 3 PYSe] A1F
o Hxe JFgFg Fothnz B A7E SR

I. A= % ¥y

FANEZL FHYE daF 9 FRSFATaNAN FEA'E MR AAER
onj, B ZTxo EAL AnF dizFoln o] HuF w2y Azx7t vy &
o) FFoltt.

2 239 AT 47 A8 258 FAS AF Asd SR HITHAS
g TR 2o JHERen, T2 F ud 293 F I FHS HAL,
Ag ¥ 588 AAEe B 4389 ARE ol&dAen, 2FE A=Y A 37}
Aol A AYE AA3A
A 983 £33 2538 9% 2dE d2A7E B

AdFde 1FE VIEE 2 Adste AxA7E BH
Az AA 3o 6749 7L o] HEATI= B
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A AQARA FPLEE 28:3Co|Re FA6E 322 &4 AX3AT

B. PE(polyethylene) 3192 W] AzE 3¢ U uigtel] ¥dg 23 Axgd =
F dojq AxAZ.

C.9%dz ¥ A4AZE AZ7|M &2 70T, 80T % 90TE  5AZF A=AZ)
3 AdAdzdA A=xAHH.

D. 9ZAZE AUFE 30%, AZREE 0.6msecd AXRVIE AHE 8o 77 50T,
60C 2 70CoA A=Z3 A9t 70T, 80C, L 90TE 541 A=XAY F 60T
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Smm A3 oF 3g¥ FH3t 105T9 Dry oventjoll A 3417t AXRAID ¥ AFH
](MC-30MB CHYO, Japan)2 43§32 =43¢}
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AzNZ 1% ANZFFE 239 F 2 F W4T BoRE Soz Mws}
Atk 2 ¥ wAze 2R 247 AAFFOE o] WREE BUAUG

1 AZAZ 9 SE3e

T 4%, Fod, AFIHE VYPR, PEIFS2 AR, L5(70T, 80T, 90T)
A F Dz S o L85 A2ASd A2 Fo FEGFE AT 49
o] ti(Table 1).

VIAE AYA2F A9 AzUFE 109 £8HAT, PES$2 AXE 89,
FAEE 27 70T, 80T, 90T A= F AAA=2 AP 798 I4FARA He
Zo ME A2 Aole AASY PESE2 AxY AYAzREG 727 19, 39
°of @A, ol A(1988)e] RudA HIHZ PE 8¢ dzAM &7 10
d R 749 A2IFE YEhO & 4¥F FAYE AT

Ao FYAX Y5E $YOIUAL, PESISE AZE 69, 9Tz +A4A=
5UR PES= ARY JYAZHG 247 14, 3do] DHHAL, AFHe) YA
e 1090 e, PESS-2 A2E 8%, d¥A2 +ALARE 69U

YAz A¥AY BFA AZAFE 109010y Ao Az d5E 8Y
ojlen, PEsHe-~ Az A¥H 3 AFHANA FUY 8Uo] 22EUx, AdHe=

W
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6do] A28HT FFAZ+AYDRAA 433, dFF, ALFHe ARIFE 47
7Y, 6, 5YE FdHrl 98I JFHRT 1-2YU0] dEEHUoy AFFHY HIA
Z PR 590 G&HA=, ol AYRe) ATt L¥FH JxEG Yoy
gdo| &He EUFHo] F7lH o] "y FLHUY WEY Aoz AddG

AnZEe] F8 FFe PY I} 7.50-7.94%0)Q3, AFHE 7.19-7.31%0]0o.9, A
@3 7.01-7.23%0)130c. A4 -8 e A& 2EHF9 KS 7H7EL 15%0]38)
2 A QAT T, 1995 F5ole EA7 & Ao wddG

B APdMe axzdd wE FEFFLS 701-7.94%=, H(1988)0] HuE
16.3-17.2%9} FAM8I oW} o] 5(1966)2 FE§Fo] 10-12%E FA Yehged ©]
g FEFF Aole AXYFY FF € FEEY Y4 79 Reg A4d0.

a0 9¥A, Avy, IFHE &% 50T, 60C, 70C L 70C+60T, 80CT+60TC,
9T+60THA AFAZTA ARALY AZX Fo| FEFFE XA ZIN(Table 2),
Y3 AZE 50CHA ARAZH0] 60X|He. 2 714 Bol A8 FHALL} 90T+60T ol
ME 30X o2 AFAZE] 7HF &t €27t ¥&4E dHHE BEE UEHUN
. FEFFL S0TAN AxF Aol 9.7%=2 /M w3k, 70 TolA A=2F Ao
742%2 7}F Gkth 99 25 F BEF§AI FeAE 70C+60T, 80T+60 90T
+60C o2 SRl WA Yeiyo.

Aot AZE 50CoA AZRAZEO] 40A7FO.2 90°C+H60T A A 9] 15A1ZHR T} 2.6H)
7§ 28593, FEFFL 60CoAAH AR § Aol 10.0%Z2 7} ¥k, 90T+60
TAA AZE Aol 6.7%=2 71 BA ZAEAT 228 HIA T FAME 70T
+60°C, 80°C+60TC, 90C+60C «o 2 FEFFo] 1A Yeirt.

AFZH AZE AZALY FEFF] 933 Ay A Az T BFE
Bd 50CHXE ARAZ0] 50A7te 2 7b4 Bol 28502 90T+H0T A= 27
Azte g g2gdct. =3 FEFIFE S0TAAE 95%=2 713 Ekon 90T+60T
AME 7.0%=2 7} wskch.

AzAZe Ady Axyl 939 2 A AxE} 18238 SEHHUCT FH
2(1998)2 55ColA A@ste] ARF Ho] I5ANLE 4P Az 2A4%RYG 14
B AZAIZMe] d2EHATT e B dFAARE 50CTAA A 3 o] 4
Az IYE Wro AXAZ] 158 G Eo] o5 A#ASgE FAEAY.
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Table 1. Drying time and final moisture content of red pepper as influenced by drying condition.

. . . Drying time Final moisture
Fruit treatment Drying condition (days) fent(%)’
ays content(%
Whole fruit Sun drying 10 7.50
PE House drying 8 7.59
70 C+Sun drying 7 7.88
80C+Sun drying 7 7.94
90C+Sun drying 7 7.58
Cut fruit Sun drying 8 723
PE House drying 6 7.12
70 C+Sun drying 5 7.01
80°C+Sun drying 5 7.03
90 C+Sun drying S 7.09
Pinholed fruit Sun drying 10 7.31
PE House drying 8 7.27
70°C+Sun drying 6 7.21
80°C+Sun drying 6 7.19
90T +Sun drying 6 7.21

%Fresh red peppers were dried by hot air for 5 hours at 70°C, 80°C or 80T, respectively, and dried

under the sun until they were completely dried.

*The moisture content of fresh red pepper was 83.4%wb.
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Table 2. Drying time and final moisture content of red pepper as influenced by hot air drying.

Fruit treatment Tempera;tures Drying time (hours) Final - moisture
(CY content(%)’
Whole fruit 50C 60 10.0
60C 50 9.67
70°C 42 7.42
70C+60C 38 8.91
80°C+60C 35 8.57
90T+60TC 30 7.60
Cut fruit 50C 40 9.03
60C 30 10.0
70C 22 6.92
70C+60TC 20 8.22
80C+60C 17 7.43
90 C+60C 15 6.66
Pinholed fruit 50°C 50 9.47
60°C 43 9.10
70C 38 7.00
70°C+60°C 34 9.14
80TC+60T 30 7.46
90 C+60T 27 6.99

ZFresh red peppers were dried by hot air for 5 hours at 50, 60°C or 70°C, respectively until
they were completely dried, 70°C+60°C, 80°C+60TC and 90°C+60'C meant that they were
dried by hot air for 5 hours at 70°C, 80°C or 90°C, respectively, and dried at 60°C until they
were completely dried.

YThe moisture content of fresh red pepper was 83.4%wb.



147

Table 3. Effect of the treatment before drying and drying condition on white—colored fruit and rot fruit.

Treatment

Drying condition”

White-colored

Rot fruit rate

before drying fruit rate
(%)
Whole fruit Sun drying 284 23.7
PE House drying 321 19.0
70°C+Sun drying 15.0 10.2
80C+Sun drying 14.7 8.9
90°C+Sun drying 142 3.2
50C 6.1 35
60T 22 0.8
70C 0 0
70°C+60°C 0 0
80C+60TC 0 0
90T+60T 0 0
Cut fruit Sun drying 22.6 19.2
PE House drying 252 15.8
70°C+Sun drying 14.2 85
80 C+Sun drying 14.5 7.1
90°C+Sun drying 13.9 6.0
50T 3.4 1.6
60T 0.9 0.2
70C 0 0
70C+60C 0 0
80TC+60T 0 0
90C+60T 0 0
Pinholed fruit Sun drying 27.2 21.6
PE House drying 313 18.1
70°C+Sun drying 15.5 9.5
80C+Sun drying 14.2 83
90 C+Sun drying 13.8 7.4
50T 4.7 2.8
60T 1.4 0.5
70°C 0 0
70°C+60°C 0 0
80C+60C 0 0
90°C+60T 0 0

ZSun drying means that fresh red peppers were dried under the natural sunshine; PE house
drying in polyethylene house. 70 C+sun drying, 80 C+sun drying and 90°C+sun drying mean
that they were completely dried by sun drying after treatment by hot air for Shours at 70C,
80T or 90C, respectively. Fresh red peppers were dried by hot air for 5 hours at 50C, 60
T or 70T, respectively until they were completely dried, 70°C+60C, 80°C+60°C and 90C
+60°C meant that they were dried by hot air for 5 hours at 70°C, 80°C or 907C, respectively,
and dried at 607 until they were completely dried.
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2. AnF

i

Lo

F AzxA 2 Yo Fuae] dA H &S ALY ZI(Table 3), WA
e d¥7e] AYAZRAME 284%, IFAZ+IALGA=E AHIdAe HAH5L
142-15.0%°] 2.8 PE3$2 AzAMe e A477} 321%E 73 2ol velst
ol2)§ olf-E PE 392 AXA 32 Ui Fxr ol WAFHIL Yol TG
RNoz Nzt FAZR+ALAZR AP oA A7} 142-15.0%F ALGAZXY PE
392 Azug o 1287 ZaHAE, H(1988)8 ATAME HAFGE HIA=x
A] PE3}¢-& AzRT ¥ veEbd Ao ARSI T, BH A GFAXA 70
To WL dFARAYNME 987, A", AFFdA HAqH7 3 TAHA
orstch. olghgro] WMy AAJA FaAF olfre EF Y3 =74 FEo] B
AAS R AZAIZe] GEHoH ) HEQ] Aoz Aztd. FH o] F(1966)2 HY
AZY PESSAAZME AZEF WAyt A7Y, d2EFd F@d) F=3
A veldtn Budged, £ AFoAME W= 10-17%, FEuds 10-15% U
HAEe B3 AFS RAO

AF 7 FYPZE, PEIS2 AX 2 X+ AdAx Ade H45 2o
13.8-31.3%2 Jeigtn, 4¥d4x 2 ¥ dFAxAHdAE 0-47%2 A Yebst
o} Agate] FYAXR, PESA A% 2 X +HLAE AN e 13.9-252%
2 Jeigoy d3Azx 2 W g3ARAHYAME 0-34%2 Jehd 433G AT
o] Axyo WA wdyo] HA ek

Bojrte] Az wALS WAye] HALH e AYozz dFFHY AYAZF,
PES}SA Az ¢ 2+ HYAZE M9 #AEL 8223.7%0IUx, EFAE H
He Az AgdMe 035%2 veEigo ¥ dddzx 9 2EXI+ALA
Z AEEe 74216%0len, 94F1x ¥ ¥ EFAxNgdAE 0-2.8%0|U. A
gre] YAz 2 LEXMIY+IFLAZR AHYE 6.0~192%= UeHRon, @FA=E
2 W JEAZANYAME 0-1.6%2 ZAHO] A¥YHY HAFHe] AZAEG 7
Tl dAx A3 A Jdelgs 70CAZY AL dFARAYAAE Sl &
A=A gksith 7 5(1989)2 Hujite] wae] AR 2EVF ¥E&FE FAadHa 3
Fed € 433 A e 2T

f K
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