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Abstract. Hot pepper is a kind of seasoning vegetables, which is a major item in the Korean vegetable market.
Since the use of hot pepper is processed into pepper powder, which is a powder form of dried hot pepper, improve-
ment of quality and productivity of dried hot pepper is important. Therefore, this experiment was conducted to sug-
gest proper drying method by comparing the changes of hot pepper powder ingredients considering production cost
according to the drying method. As a drying method, we used sun drying and heat drying which are widely used in
practice. We also compared the productivity and quality of dried hot pepper by applying a dehumidifying drying
method using a dehumidifier. Drying rate of hot pepper was highest of 85.1% at heat drying. Accordingly moisture
content of hot pepper powder was lowest of 13.5% at heat drying. The American Spice Trade Association (ASTA)
color value, which influenced the coloring of red pepper, showed higher in heat drying and dehumidified drying
treatment than the sun drying treatment. The content of capsaicinoids was higher at sun drying treatment than that of
at both heat drying and dehumidified drying treatments. The content of sugar was higher at heat drying and dehumid-
ified drying treatment where drying time was relatively short than that of sun drying treatment. Also, there was no
significant difference in sugar content between the two treatments. The production cost of dried hot pepper with
dehumidified drying was 9.9% more efficient than heat drying. Through this study, it was found that heat and dehu-
midified drying method were effective in increasing sugar content and coloring of hot pepper powder. In order to
improve the capsaicinoid content of red pepper, it is considered that appropriate drying temperature and drying time
should be added in the process of heat drying and dehumidified drying.
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(Gomez 5, 1998; Yoon¥} Suh, 1999). HhH GE%7]
£ o83t nF9o HERER)e AXREE 95 F
Aoy, AF] AAEES =Y F o} ARG
] capsanthin?} capsaicin AJ3%-2] W3}Z <Q13F A0
Az} sto] Wske Zefjste] 1Tk ¥4 Ak ofF
71HKim 5, 1998). A3 ArellA sk Al AFRL=
7 =& A% vFPdd 3] (American  Spice Trade
Association, ASTAPIA g3+ 1159 A= Yehje=
A3EQ] ASTA A% gho] W Uefhue Z10E Hilx
AT T FFFATA odMe s Al A A
ZAA xR Al 2 B8] Wo] EoE7] Wl
7] Azl vl A7) AXE S Ao ¢
T Ao Thssitial BasiithLim - 5,
2006). P& Bk UERHE capsaicin 3 BgF X &
T AR wel gE ZFE Holed, EEAX 40°C
25 294 7P =4 el 2571 =255 1)
20k o] Yrolxl= S Hole= Aoz RuErt
(Lim 5, 2006). °|¢k= W= @ ke Adx2mrt
FjFe R vk 400Colx] TAxRAIRIe] AoAFE A
3lgem, AthE 11L91 60°ColA Bz Ax Al 7
=) Yebdthr BasickLim 5, 2006). A% A] &
TRV HE ARARES BESE T o] =4
e AZAES 958 55 duFe) #4248 =Y
I okl By tHLim 5, 2006). FZole ol3sh
S Hekslr] flaf SEkEskeE &85 ol
AE=TL UARE, Fo] S b Bk 4 glo
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Fig. 1. The photographs of dry-oven for heat drying (A) and dehumidified drying treatment (B).
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Fig. 2. The sample preparations of crushed pepper powder for analysis.

T OiEE L7 FA Rl s ®SE A Y
Bl s FRE AZRVI(TIDA-105, Joongang
Precision Co., Ltd, Daegu, Korea)s AF&-3}5THFig.
14). 3k Agelde B39 60°C Ax 2% 7%l
Al G AFAENA sl AEsRE 50°CY]
A AL Az WS A8 Ay Ve 1Y
Aol 32°CE 247171, 29ARE 3 Bk 50°0CE
22w ARt s Asiatt. Alsizs 200
3 PE&-20ll Al%7]1(SDDH-03, Sungdo Land Co.,
Ltd, Uljin, Korea)s ©|-83}] AZX A Jsldet. 310
= ot Ul % FekE AR SAS o,
2% JAIFH Ted oA A BT FE 40% =
T 24CE AR F ASTVIE Theskel 443t Algix
A 3ithFig. 1B).
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AnF AEE BA9) B4R AAS o) st
HHE B9 & 3121 F7](JSOF-150, IS Research Inc,
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Gongju, Korea)s ©]-83}d 60°CoA 417+ 43t 714
% 2 E7)e] AR T 0.5mm NS B3 157}
F5 AlEE FHISI(Fig. 2) A%, capsaicinoid &3,
e s BT A 8 4S9
sfo] oAl L2HX7IE o83kl 80°Colx 24A%t A
x5 AEFY S S8

NE7EO] Mm%l ASTA A% ke 150mm A
Z1Zef~To) I5TFF 0.1gS 38 T acetone 100mL
2 Al & 167 A FROA BEs v uv/
VIS spectrophotometer(V5-30, Jasco international Co.,
Ltd, Tokyo, Japan)2 ©]83}d 460nmolA] acetone>
blank® 3t AAFZHY] FIFEE  SHSINTH
Capsaicinoid 2 Attuquayefio2} Buckle (1987)2] W
Hol| Fale WA S ARSI 157 1g

o acetonitrile 10mLE 78l 287F BEHAE o]&3)

of s F A5 ImLe Aske] omLe) ZRGE

&3l 7FE-]A|(Sep-Pak Plus C18 cartridges, Waters
Korea Co., Ltd, Seoul, Korea)oll] U3} capsaicinoidS
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S2AZ] & acetonitrile 4mLE #2] & HPLC (LC-900,
Jasco international Co., Ltd, Tokyo, Japan)= +-2J3}St}.
HPLC column Crest C18s (Jasco international Co.,
Ltd, Tokyo, Japan)s A3} methanol} SFH-
70:30(vAV)Rl S 15 ImLe] £52 E HuEA
280nm(UV-975, Jasco international Co., Ltd, Tokyo,
JapanllA S8t} e S I AR 2g
S ZFS 100mLel 2ol 80°CellA 2587 wnkgh &
4AIZE el T No. 2o43A|2 o3&k £ HPLC
& 045uL filter? ©]x} J¥} & HPLC(LC-900, Jasco
international Co., Ltd, Tokyo, Japan)& 23l
HPLC columne carbohydrate column(Waters Korea
Co., Ltd, Seoul, Korea )= AF83}>] acetonitrile®} S
T 8B17(VVE 4L SUlE BY ImLe =2 S
HUHAA] RI-930 (Jasco international Co., Ltd, Tokyo,
Japan)© 2 73313}

4. 2H[OHX] 24
kAo ARRE AZI)(TIDA-105) F SUAZE A7)
o83, HE d¥oz 5H/E Y8E burners 7}
slo] @S FaolAth. duA] ARERF 404 B
© WIFE 7Ee=E Akl Als71Y F ouAd
A7Nolar, Zt APzl ARG 717]e FgEe A
= AR 2715 71802 dqUAE 4Tt oy
| Axtelle 2] 218 o83t

flo rir oft

N, N

Energy use(A|7Fd) = AHIAZH (kWh) x (1+887F58)
X
HAA7VsEFXY) = 11x719) 718 2= HAI(1/8,1/4Wh)

5. SAHXE|

Aol AREE AE= ZF AE 100y AES @
de|FEsle] AT, AT, A& AT ¢
S8 B3} ASTA A% 3, capsaicinoid®} A3
< ZF Ao 3viAIE 4 & AE W 3
HEo g AES FHolo AR st FAEAL

SPSS 32 17)(SPSS Statistic 24, IBM Co., USA)E ©]
83le] EAREA(ANOVAYS AAEHSL Bzt vlae
azie] Aoz sl 5% folgEo R H4
ki,

nE

Ao o
1. ZA=g1} g8
AzAE R o] TRl QIATK(Table 1). =

ol W2 AERE-2 AT, saAE e} Alszaie]

ol Z}zt 76.6+2.70%, 85.141.72%, 82.5+2.02%%= 3FA]

2o} AlFAzAE7E Aol visl Hdxgo] folHo

2 EUTH(Table 1). YA A= AZT7RE 509

I7PdEe] FA) GUW olfE xS0l 7Y vl YEl

W Aog AokEn), AuFe] 82 A, A

glo} AlFHzA N 22t 204+£1.45%, 12.9+1.50%,

15.5¢1.45%2 YERo™, Fixjeel og Ause] 3

g8o] AP} AlFAEAENE HuFo T8

B} 93408 Yth(Table 1). o ixlg] ZAel

Al AEEo] E3E AR} dAlste] daF W ol

2o] JoRISl7] whiEeE A5 4 k. AlFURA

ol vl skaxjgjellA HzEo] =i, 8o ¥

Al Yehe A3s oy SARCE {olgt xfol=

ATk fl9] AR wFo] A 7K HAxAE F s

I AlFARA7E HA W S S A dSs

& 5 AT AT FEEA e A5 s

o] g FA74 7I1F0] 15%0]811 HS 7Rklspd B

ATelX A E A s} AlFHEAE 7}

] Az o]gE F S AoE FuETh g

TRl =25 FoiE@EvR)e 2wl

gelez FReleko] vre AGuzAgel sbdxezt

FAAP R AJEAdo] EUE Chun (1988)2] Hale}

fFARE 23S BT

2. ASTA Mz Zt H|mEAN
ASTA A% ke okAxg] 106.3, 3318 119.4, A

Table 1. Comparison of fruit fresh weight, fresh weight and dry weight of dried hot pepper, drying ratio, and moisture content of dried hot

pepper among different drying methods.

. Fresh weight of Dry weight of . . Moisture content of
Fresh weight dried hot pepper dried hot pepper Drying ratio dried hot pepper
Drying method (® (%) o
(A) (8 (8 ((A-BY/A*100) (%)
B) © ((B-C)/B*100)
Sun drying 22.7+0.58 a* 5.1£0.13 a 4.1+£0.03 a 76.6+2.70 b 20.4+1.45a
Heat drying 22.7+0.47 a 3.4+0.07 ¢ 3.0+0.01 ¢ 85.1£1.72 a 12.9+1.50 b
Dehumidified drying 22.8+0.45 a 4.0+0.08 b 3.44+0.01 b 82.5£2.02 a 15.5£145b
“Mean separation within columns by Duncan's multiple range test at p<0.05.
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FAXAE 1372 232 JERgT) ezl vis) sk
AZ7F 10.9% =A YA, AFHEAYE 6.9% =
A Yepton AZAEZE o3t 2olE HYTH(Table
2). XA AA 3570 15T F 61(17%)2] Fo)
7t BAFJAT. A Aiola Fujjre] v A
Z ox 9 Auigzel DHI Aol dom(Perva-
Uzunalic &, 2004), & AFX FaAE] A 5%
7V =& AFA 7137 A3 Al JFE F R
2 geEg A BHe dFoz V)% s
woua Rufvte] A tidt FAIZE FxEe] 9
07 AHFE 3 Jtk(Perva-Uzunalic 5, 2004). ASTA 2}
T 3k A Felldhe ARl Ae] StRAI
FHEe] ogt HaFelA wale]l s o]
ASTA A% Zlo] WA v Zo=a dAddTt. Kimd}
Chun (1975)2] AFolME B3] sAxe] Ho}h e
2521 55°CoA HAZS TR 23] A
ot MR B} AAEr) wohal R £ 4
ToME A} AlsAzAEol ASTA A= Fk
o] AR} =4 YERG AL Ao A
Aol o3k I 2% A Adidoz AW

7|3to] o]9} 2k Ay UQlolS Aow FY3)

FrFATAE JPAFS T3l AUE Az
|4 Ax Az FES5E GNEE YolAe AnE
HuschLim 5, 2006). ¥ AHME AxA|7lo]
7P AR FaxEel] HIsl Al A2ollA Al
Zro] Fxaxzlel wisl #AH sfrxgleh AFHzA
N ASTA A= Fro] =4 Yehd dadel fAlsh
A7E B Yot AFAT AMIS =Y F e
AAEE At A AFRAIR 2% A disiAe

2 A e

ERE

Table 2. Comparison of ASTA (American Spice Trade Associa-
tion) color value among different drying methods.

Treatment ASTA color value
Sun drying 106.28 £2.25 ¢*
Heat drying 11942+ 15a
Dehumidified drying 113.67+145b

“Mean separation within columns by Duncan’s multiple range test
at p<0.05.

]

27459) @77} Qasoler | Zlow Beker,

3. Capsaicinoids &2

J159] capsaicinoids - capsaicin?} dihydrocapsaicin
Sheke sl gho 2 W|wslt). Capsaicinoids & $Hd
& FHAAHE7F 33.7mg100g!, BAAE)7F 24.9mg-100g7,
AHEAZAE)7} 20.4me-100g' 02 BAE]om, ok
27} 33 7mg 100g 02 71 Ekor] EAHoZ §ol
3k 2}o]E HYUK(Table 3). Capsaicin $He Fx|2]ol|
X % capsaicinoids $FEe] 57.9%°]%a1, sFAAE]elA
60.2%, AlFAZAZ] A 59.00%= 212t Uehgon 57
o= fou|gh zlol= §iTHTable 3). Dihydrocapsaicin
Sk wolk oFA|]ollA F capsaicinoids Y] 42.1%
ojew, A2 39.8%, AFAEAE 41.0% OS2 A
ZIZF 2po|= HolA] AQITHTable 3). & capsaicinoidsEF
2 Aol mE 2folE B O} capsaicinoidsE Td5h=
capsaicin?} dihydrocapsaicin®] Bl&ell= 2lolE Ho|=] oF
hok, B A3e] A} capsaicin?} dihydrocapsaicin®] &
HIE-S x4 mE Ajo|Ent 5 5400 daks Bol
HE=Th= Kim(2004)2] 4+ A2k} 29Tt Ramakrishman
I} Francis(1973y= IFAZF Al 253k} capsaicinoids
el Fo] AATArE doH, 25 wsEo] S
= capsaicinoids S TAde HoE BASIAT
2 A7 AeME Fa-TE 7P =2 dEEs B
o] o] Aot Al e Bk AlFdEAE
745 A3 7IkFEt PEsk- W Wy 25 RISkl
35°C &2 th7lell Bls) A Rt ddides wke
A& Hole o= AT o|yg AR v|Fo] 11
9] F AHAdER] capsaicinoids SRS X Al 2%
H3le] Fo] S5 B ¥l dojue AoE A
HAuar, A FHo| Fe3k wFE A8
capsaicinoids &2 SUE HsiMe PESF-E o8-
S AlFAxRA A LEHIE-S HAse ¢ e W
Hel Aydell digk F7HQ A7 Be% Ao Ad
Hot, m=gh sxixE]e] AflME FAE|e} nlaste]
capsaicinoids FAE Fo|7] 913k 2 2= dZARRE
o] Ao thgk F7HAQ1 A7t oo & Fo=w
e

Table 3. Comparison of capsaicinoids content and the ratio of capsaicin and dihydrocapsaicin of total capsaicinoids in the dried pepper

powder among different drying methods.

Treatment Capsaicinoids (mg-100g™) Capsaicin (%) Dihydrocapsaicin (%)
Sun drying 33.68 + 1.04 a* 57.9 42.1
Heat drying 2488+ 1.28b 60.2 39.8
Dehumidified drying 20.39+0.27 ¢ 59.0 41.0

“Mean separation within columns by Duncan's multiple range test at p<0.05.
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Table 4. Comparison of total sugar, fructose, and glucose content in the dried pepper powder among different drying methods.

Treatment Sugars ; F ructoscz1 Glucose_ ]
(mg-100g™) (mg-100g™) (mg-100g™)
Sun drying 10.67 £ 0.69 b* 6.03+0.19b 3.77+0.67b
Heat drying 1552+2.12 a 875+135a 588+0.75a
Dehumidified drying 15.61 +0.29 a 923+0.58a 577+055a

“Mean separation within columns by Duncan's multiple range test at p<0.05.

Table 5. Comparison of energy consumption, unit price, cost, and total cost between heat drying and dehumidified drying methods.

Treatment Energy consumption UI(I\I:/ (I)) Sce (Sv(c))SII) T(zglofl()m
183.4 (Kw) 1,190 218,246
Heat drying 329,486
180(L) 618 111,240
Dehumidified drying 252(Kw) 1,190 299,880 299,880
4. 7E| ¥ 5. &H[0LX] H|@m
350§ P Table 49 AGTH YA AR ¥ EEE oUNZ ARk g desow
23379 F8FL  fructose 9 glucose® UERITH ALkslal, 428 AR AAIBt F AHloyX]e] tigh
T FT T FdAeNA 10.67mg100g'E f+  HIES AES Avs Table 59 2UTh A A
oz S vepton, skaAjelet AlgAzAee  § F ARARE $¢ FYE oUAE HlEoR Akt
A A 15.52mg100g "9k AlFAERAYCE W 329,48690] AFe] Fag oz ArENeH, A

15.61mg-100g"' &2 2|71t {3k zlo]E HolA]
%ATHTable 4). Fructose S AlFHzA]golA
9.23mg'100g"' 02 3hix]E] 8.75mg-100g'e} FAA ]
6.03mg-100g el BI3] fofstA =Skout, shxxiz] e}
AFHZAEZ fructose S SAHoZ {2t 2
o]Z HolA] ¢kdt}t Glucose T TS shAxIE|9+
AgHazAYAN 22+ 5.88mg-100g'2F 5.77mg 100g™!
2 fogt zolE HolA QUUYAT FAA A=
3.77mg 100g"' 2 ] F FA HU} fojFog gl
TH(Table 4). Glucose T HA| sugar TF A<
WAS ZHeths Lee 5(1975)8 d7¢F A3 A
= HHOY fructose T HlwoME T3 HES
1A skt B Ao AFoA HAA sugar T
AZAR] #Ers STsIte ddFdTAa
ArAye} 2 AHTS BAT A sugar T
Azl Aidoz AU A} Al
Jloll A 7 E=kow(Table 4), ©]33 ZAx=z
A4S A sugard] £ALS Bold Ao

. 3] uke uleuly wek, e 9
o] Ej=o] Yt 1 F glucosest
fructose= F9] ©ole)] FoAsl= AR IHA 3l
ThKim &, 2004). 919 A¥= w]Fo] HuFo ©
ool #sl= FEF TS e s
AFAzA 7L FaAged vlete] aH3Fo|lSS &
T A

Lo rlo I-DO:

N

Ul N ro
BN

Ao -AE25, M2rd M4 20184

FAxAE Y A= Y AL H8-47) 299,880
Yoz o] 9.9% ¢ =& A7} wE ez
Efdth. dubdoz Qo AE AZRAEFA|NA 13]
AZGFE R8I F AEF 240kg 7keo =2 $Hkst
W osbAAE e A 823%/600g, AsHEAYY S
75090/600g0 2 A7} s AL Mgk
a3t & Aoz BAFUY AT Ae= Ed
YR Aol tigh vl Alake BT AT A
o] A= w|Fo] B uf, AxF Ak o] HiFo]
FAY FHAe Badt AN =S aEsk] F
FHo = nluste] AHS Mddsor g Bo= vt
:21=

AnpH oz Fxjglel nlst shxjgle}l AlFHzA
27t 2FE AuFe] PFHR1 Al fEEd Bz
AlREH, Al vlsixe AFaRAErE daF
A8 SHoA F8o] B8 oz dAdETh FEdh
AFHEAE WHe 2835 daF AklA F71-o

oH=
2 Ay A2k B AR pRE B i
FAS T ARES =Y 5 sle A

AA7F 7hed Aoz A

X o

| L
aFe ZrAIR] 3 FRE FEURE AaAlgellA
Z BlES A she FHEolth. o 3159 o2 %
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aFe] FEEE AR 7hEste] oAl e
g, uFdzxe) ek F83 A ol Tad #

Foltt. weby 2 AgellMe ] Aol wet
NSTRRY] FEE 9 e A8 Wl it
of mlushal, BARIE st A HAxURe A
szt AP st AR oEE dow ¥
o] olgHe FH S olEsilen, AsTE
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>,

(o3

8 F2E 71 A88t] A A
AS vkt a5 Ao mE HxES
o] 85.1%= Y =kaL, olol| we} a5ThFe] i
TEFE 13.5%=2 7P S vERdth 3o APz
$3H= ASTA(American Spice Trade Association) 2%
© Al vls) skid AFHEArt =& A9E
Btk 3157172 AR capsaicinoid 3
Aol vlste] sk AlFzA oA BT WA U
Bt olell tighk F712Q1 AR A gk A7t
F7ke]olor Hnk. G ARAe] BlaE Ferd
ST} AlFHzA oA Foll vl =A Ve
T Agitele frolgh Aolg HolA] ekt g A
A8 AlFazAe7t skl vls 9.9% &80l
=2 Fo=E e B AFE 53 s Alsdx
7} Behge] FX o] A iy SHMe aE
olRES & F UM 159 AMAER] capsaicinoid
FF S3s el sia Azl AAs
Z2Eo} AT gigt A7 FrhEolor D Ze
= A

Yo oy o,

U A g O

F7k FA] : nFEAx, AN, P, AGOZ, H
A A

o] =L QHEjEm ZRATANI et ¢
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