Journal of Natural Sciences
Pai Chai University, Korea
Vol. 15, No. 1 : 97-109, 2004

Azae] 12 4 IR AR vE 9

232, oj¥d
ixicist xiiaratiiet Aoz HEE Hols 3

Effect of Drying Method on the Fruit and Powder Color of Red Pepper
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35 495, e, A AxbEE 29 A¢ d21F9] FoAx, 3Z7F

AYAZ(sun drying), PESH2 AR, SFAZR 70T, 80T, 90T HAFE HYARA 139
BN E ZAMG 2, 479 Az WHd 9E A9 #rE Jehile Lge 325 ~
3292 AxzAd B Aol7t gINen, FEd A=A Ldml g2 324 ~ 335, dan 2

Ao} Lo ge 332 ~ 3412 A 98I BF AZARY Lgke] 43t A e
ek

HAL JEE aghe 9832 AZRSES W 93 ~1298 AR} M B4ta, A
I AZAE 82 ~ 1448 70T+ ALAZAAN 718 3k AFH AZE 70 ~ 1242 ZA}
2peie

ZA2 JeE bgte 483 AZE 4057 ol A} AZRE 43 ~ 75 ojY3, A
T AxE 33 ~ 7524 bgke AYAzVt M #A JelEth

AYAZ, PESHLE Az @ LX(70TC, 80T, 90T)H e F AYARS}A 1F71Te A
& B4 29, 49 w8 Uehlle L3S 483 ARME 455 ~ 4848 70T+HY
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AZAM 713 =%, 0C+HALAZ7E 7P wich AAPZ PESIS2 ARE A o7}
AN LE(70T, 80T, 90T)M2] F HYAXE Aexrt 2848 Lghe gadqt
Ay ARE 479 ~ 5012 70C+ALAZ N7 ko, AF3 AZANE 47.0 ~ 48.7
Z 70T+HY12 A7t w3kt

agle AT Ao 174 ~ 274, A} AEE 225 ~ 269 AFH dZE 204 ~ 266
2 ZAE AT bzt ¥ AFNA 170 ~ 226, AT ARNME 204 ~ 247, ATH
AZE 195 ~ 2282 Uehgrh

YAz, PESIS2 A2 @ SX(70T, 80T, 90T)HE ¥ HAPAR Al 17159 4
FHASTA ColonE ZAMF A, 9387 AxMEe AYAZR7} 137159 ASTA colorgko)
1452 71 %3, 0C+ALA=R7} 7 Atk o8 A%e Ady dz9 A3 Az
ANE FAIET Add 327 983 W33 Az IR71F AaPFe) Egton,
gFeeAoMe d&460CAx7} 7HF St

This experiment was established to find out the effect of drying methods on the fruit and
powder color of red pepper.

Hunter's L, a, and b values of the dried fruit were also higher with the cut fruit in comparison
with the whole or punched fruit. The Hunter's a value of the pepper powder after drying and
grinding was slightly higher for the whole fruit with sun drying, but it was higher for the cut
fruit in case of heat drying. The ASTA value was higher when pepper fruits were sun dried. For

the heat drying, the value was higher with the drying temperature of 60°C.

.M 2

AL3(Capsicum annuum var. longum)e 7 A2 9] 1§02 8 ygtda iF Az o)
718 wen, 303 713 AF9 sz A4Ho oA 5, 1982).

{3 Bo] e SAFAAASL HE8F F#5AAY F7h A4 A, WS 2 Q
2”E 4F Frld WE 139 #FEYH/F 4YFEA TXMFE AFEHEA AEa
d2e M 7h ¢ JaxrtFE ALY & Ae a2zl a7HY AFAA A
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£ 4YoiE 83 F9] PPN ot 98, A8, AT 59 WAAS A
Agte] AnEe] Y3 22ARY 4 B 3 FAE 2AN] DAY 2ET 4L
A% 2AEE JuA B ATE FAHY

I, &=y o 1=

2 AN A8 259 F52 TGN 139 dAME] g AzHe &
3} 0](2004) A} 23k

1. 9N g 32712 N

31E9] Fulel EIIF e A s A A (Chromameter, Model CR-200, Minollta, Japan)S o]
£33t 33 wiE 2319 on Hunter scaled] 2J3 WE(LF), ATy, +3A, =) 3
AEGZH HRA, AN YT o 9 A48T BE BB L, o, bk 2427 892
0.921 2 0.780} 31t}

2. AX7IRY] 229 Ax

B uERe O.Smm Az F F 0.1gg 100mle) acetoned] H7}et] & EE0]
16X 7F 5 AN FAAZ F 1,000pmoE QAEE gk 4% F A
3te] 460mmol X FZEE AN oW nXFR Y FEY AnE oY A 3
A3

MN
—H'

o{ﬂ

[o)| KX
=2

A

ASTA Color = #2992 F3% x 16.4 x I; / Sample(g)

I; = Instrument correction factor(AAMF o] & "1"2 B E)
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m. Zzt 9 nF

1, 239 gy} A

AYAZ(sun drying), PEE}-2 AZ, &X(70°C, 80T, 90C) 2] & HYA=RA 1139 3
Mg ZANGE ZaKTable 1), B3] dxWH] BE 49 B71E Yeile Lge 325~
3292 PzzPe @4 o)t gAoH, AFH d2A9) LY e 324~335 e Az
Ag) LY ghe 332~3412 FAlE o] 98I AFF AZARG Lko] A4zt EA vehsich

AL YJehle agte 9¥3S AXGE W 93~12982 IYAZ7} /M w3, A
I AZRAE 82~1448 T0C+HLAZFNA 718 Edoh AFH dxe 70~1242 Fdn
Az 2& Aot 2y AdFt HF3 AN 0C+HIPZE HedA O E A
B} a gho] @t

g45 JeEhe bate 933 d2E 40~5701%1, AeH AzE 43~750|Y2, AF
7 AZRE 33~7524 bghe AYP27E 7P BA JElRth 2 1 F(1999= 4¥3% A
Zude Fddy AT ARV L, o bgto] A dERti Eudged, B4R
AYH FAH AAE B

PFAZXA 159 9 MeE ZAIG ZITable 2), 49 ¥/ vehle Lgte 439
AZA) 31.0~3232 90CHOCTH NN 713 B3, 70CAA 7H8 stk Aoz AzE 31
9~33.02 80T+0T7} 7F¥ &k, 70CAHA 718 Bty A2 AZME 30.6~3242 90
THOC7F 718 &3, 70T 718 Rdok 83 3(1998)9] ZAMA B7)1E vellle Lt
186~2732.2 Jeiged & 4939 Fol# Aojle FF R B4 el Aojztn 40

Mg JERE agte 9383 ARAIE 9.0~1092 60TCAAM 743 E3kT, 90CT+60TC oA
7414 itk A ARE 86~18.028 60ToA 7HF E3, 90°C+60CAA 713 wgieh
AR AZE 74~1292 50CoHM 713 E3t2

70CAA 7b4 Rgkon, 485y AFH dZxRde FYRE ARIAS Wt H2 4
< o Yellch

F4E Jehlle bghe 433 dRGA 3.0~44001, AFI JRE 35~59010 e AT
o AZoME 40~732.2 Ao ARyt ATt 9¥3) dzucke bito] =4 JEedth



olel AzelH LY, AT, FEH ARE M2F Ly Uehigiont ad) bgre Fa
3} QY AEu B ekt

Table 1. Color values measured on the surface of dried red pepper ‘Dure’ variety with different

fruit preparation and sun drying methods.

Treatment Color value

Drying condition”

before drying

L a b

Whole fruit Sun drying 327 12.9 5.7
PE House drying 32.5 12.8 5.7

70°C+ Sun drying 329 9.3 4.0

80C+ Sun drying 329 10.4 4.5

90C+ Sun drying 32.6 10.3 5.1

Cut fruit Sun drying 34.1 13.3 7.5
PE House drying 33.9 13.0 7.1

70°C+ Sun drying 33.4 14.4 5.7

80°C+ Sun drying 33.3 13.0 5.3

90°C+ Sun drying 33.2 8.2 4.3

Pinholed fruit Sun drying 33.5 12.4 7.5
PE House drying 33.1 12.2 7.2

70C+Sun drying 33.2 11.0 4.7

80C+ Sun drying 32.7 10.3 4.7

90°C+ Sun drying 324 7.0 3.3

%Sun drying means that fresh red peppers were dried under the natural sunshine; PE house drying
in polyethylene house. 70°C+sun drying, 80C+sun drying and 90°C-+sun drying mean that they
were completely dried by sun drying after treatment by hot air for 5 hours at 70°C, 80°C or 90

C, respectively.
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Table 2. Color values measured on the surface of dried red pepper as influenced by the treatment

before drying and drying temperatures.

Color value

Treatment Temperature
before drying (c)® L . b
Whole fruit 50C 31.4 10.0 4.1
60°C 32.1 10.9 4.4
70T 31.0 9.4 3.0
70C+60TC 31.3 9.2 4.0
80TC+60T 31.2 9.4 3.7
90TC+60C 32.3 9.0 3.9
Cut fruit 50T 32.9 16.2 7.3
60C 32.1 18.0 7.2
70T 31.9 10.5 4.5
70C+60T 32.1 14.9 6.1
80C+60T 33.0 13.3 55
90C+60C 32.5 8.6 4.0
Pinholed fruit 50T 32.2 12.9 5.9
60C 31.0 9.5 4.2
70C 30.6 7.4 3.5
70C+60°C 31.3 10.6 4.6
80TC+60T 32.3 10.9 4.7
90T+60°C 32.4 9.5 4.4

“Fresh red peppers were dried by hot air for 5 hours at 507, 60°C or 70°C, respectively until
they were completely dried, 70C+60°C, 80°C+60°C 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.
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AYAZ, PESHSS AZ 2 25(70TC, 80C, 0C)XE T JYAR3}Y 132713 A S
A% ZF(Table 3), M9] ¥71E Jehle Lt 937 ARGA € 45.5~4842 70C+HY
AzxAA 7P AL, 0TC+HHEAZI} 7P 29th AYAR9} PE 3k4-2 ARe Ao|7h ¢
Koy SE(70T, 80C, 0T)HE & AYAZE AILErt ES5E Lge Zasyt. 2
93 AZRE 479~50.12 70C+HHYAZRI ko, F33 ARGME 47.0~4872 70C+A
dAx At #¥h HEHAE J2F Ao] ¥} A3 AR Lito] E8ith

S dehlis agtd 433 HARoA 174~2742 JAGARAA 7P E=3%k3, 90C+A
UAZI} 7HF gtk A ARE 225~2698 T0C+AYARAA E%1, 0C+1Q9A
Z7F 9tk AT ARE 204~2662 T0C+AYARGA =X, 0C+ALARANE=
GA JErsth

FAE Jeige bgtd AT dxoA 17.0~2262 T0C+PAARAA =}T, 90T+H
QAz7} gttt Add ARGAE 204~2472 0C+AYAZI} ¢3, ALAZRI 2
Uehdth ATH AZRE 195~2282 70C+AYAZNN E91, 0C+HAYAZ ol Ay
% Az7t 933 A3 12 A4 JEiE.

ol e ARE FIH BHY L, a, b2 A Ao} AP e} v AEE BAh
& ¥ AzxoMe HYTZE, PESHEA ARYA L, g bglo] & AFS BAoY, HY
7 dzAME 0T+HRLAZRAA L, o bgkol EA veigtoh vt 1(1999)9] ZAtAME L
9] & 333~39.1, a9 & 17.7~302, by FL 16.0~2632 YElger B 4g dg9
2ozt v AU e 2 F5o wE Aol2 YA

FFAZA IEIHFY AEE AN ZFHTable 4), M9 ¥r7)E vehile Late 9433
AZA] 462~4822 50C AR} UL, 90C+H0C AR Helrt vt Ady AzE 47.
4~51302 50C AZXAY7} /M B, 80CH0T AZA 7} 7A% Bttt A3 HZF
NME 46.8~48.9F 50CHB 7} BT, 70CAHD A A Yebgon, Hue%r} 50T, 60
T, 0CL22 55 Lgte AU

agte 983 A=A 192~2663 50T AGst 7 BRI, 0CH0C AdAH 743
gttt Ava ARA] 20.5~2892 S0CAHZNA 74 Ek3, 80CT+60T A7t 78 Bk
t} F3FY AFAAAE 23.0~2752 50CHAZ7E X3, 70T} 90CH0CTH oA FL3}A
7P wstt
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bate Y3 ARA 187~2252 90THOTAA wgtony, 0T wkch das} A
ZE 205~2692 S0CA 7Hg Etth A3 AzoME 202~2372 50CH AN EA
vehgteh Bt 21999y HE, A, 434X €42 L, g by go] ko, ¥ 49
Ae A, AT, 94389 SHME debted ov FFEs EAYNY X2 4zdrt

Table 3. Color values of powdered red pepper as influenced by the treatment before drying and

drying conditions.

Treatment . _y Color value
before drying Drying condition” g - N
Whole fruit Sun drying 48.1 274 22.2
PE House drying 48.2 26.9 21.4
70°C+ Sun drying 48.4 26.0 22.6
80C+ Sun drying 47.5 23.5 20.7
90°C+Sun drying 45.5 174 17.0
Cut fruit Sun drying 47.9 23.2 20.4
PE House drying 48.7 24.6 22.1
70°C+Sun drying 50.1 26.9 24.7
80°C+ Sun drying 50.0 24.7 23.7
90C+ Sun drying 49.8 22.5 23.5
Pinholed fruit Sun drying 475 24.7 20.9
PE House drying 48.0 25.3 214
70°C+Sun drying 48.7 26.6 22.8
80C+ Sun drying 48.6 24.6 22.1
90°C+ Sun drying 47.0 20.4 19.5

“Sun 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 5 hours at 70°C, 80C or 90

C, respectively.
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Table 4. Color values of powdered red pepper 'Dure’ variety with different fruit preparation and

hot air drying methods.

Color value

Fruit preparation Temp(eo(r:a;';ures
L a b
Whole fruit 50T 48.2 26.6 22.5
60C 47.1 24.3 20.5
70C 46.3 21.5 19.7
70C+60C 48.1 24.0 21.9
80TC+60C 47.8 24.0 21.5
90T+60T 46.2 19.2 18.7
Cut fruit 50T 51.3 28.9 26.9
60°C 49.5 27.6 23.7
70C 48.9 25.9 234
70C+60C 50.4 28.5 25.5
80C+60TC 474 20.5 20.5
90C+60C 48.6 21.7 22.3
Pinholed fruit 50C 48.9 275 23.7
60C 48.5 27.1 23.0
70C 46.8 23.0 20.2
70C+60TC 48.8 26.4 23.6
80TC+60T 48.7 25.8 23.2
90cC+60T 48.3 23.0 22.0

“Fresh red peppers were dried by hot air for 5 hours at S0°C, 60°C or 70°C, respectively until
they were completely dried, 70C+60°C, 80°C+607C and 90C+ 60°C meant that they were dried
by hot air for 5 hours at 70°C, 80C or 90C, respectively, and dried at 60°C until they were

completely dried.
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3. A27HRY] 249 Ax

NE7FE FEY MT(ASTA colorjghe &7 A4 ¥3FE Uelle AXE 0)3F
YN A FAHeE nxstFe A FEY o) AHgste @9olth 28y &
g Yt Me o}3 1%71% 4L Jehlle 59E $4 AR gle AAolmg v= J)E
o2 ASTA colorgko] 900312 15golg}t 310, 90~11074AS 25, 110048 35Fo|g
3o SHHUEV S5 & A4gFo] BolROL FHHE F, 1999).

FYAZ, PESIS2 AZE B LE(70T, 80T, 90C)NE F AYARA 127129 i
FHASTA Colon)E ZAMEH ZA3H(Table 5), 98 AFAe JLAZ7}F 137159 ASTA
colorgte] 1452 7P E$k3, 0C+AYAZR} 714 Rdch olaigt AL daw Axg
AFH AN FAFete] HEa} ARME 26~1642 HIAZR 7H8 ®9kx, 90C+A
YAZ7} A Bgren, A3 Az E 83~16002 HYAZI} M ¥3, 90C+HLA
Z7t 714 Btk & Yiae FARAAM P BRR, 1 dgo2E PESE: AR
o 2E7h Zolbdd wil B Mio) e wtor), AuRE AxY Rol ¥ A
T3 ARG F& A4t o Bob vk 119998 ArelM ALHzIE LEAETAA
B} ASTA color d A9l Y8}t

QEURA] ASTA Colorg ZAIEH AzHTable 6), AT ARE 0CIFTAZRAA 1322
74 8t 90T+60T W& Aol 9002 7173 A Uty ASTA Colord) 532 F
B2 80CHOCTH A 3530 siFat 90T+0TAM AASIA ol Aoz Kol U
o dzxeAe 0T/ H& 44 nial9 A< Aoz Az,

A ARAME 60T AFARA 1642 7HF Rk, 0TH0T W GFAZA 55
2 7M1 gsten], 710C+0CHAAANE 357 s} 80C+60TAA HASA Popr
ZAo2 Hol Ad# AzANE 70T/ £ A4 gxjg A RAeg ARt

HEH ARAAE 93~1382 60TCaAA 718 A vebgtn, 90T+H0TAAM 7HF @i
ASTA Color®] T3'8 FEL 80C+60T AZ7A & 353 #F3t 90T+H0T ARNA
A3 wrolx 80TARIT M4 a9 A Aoz Yz dr.

Aus A2/ 9 T P2EG PF ASTA Colorrh Z7 Uehnts, RE A
ol A 60T AXAN #A Ueld AR Hol 60TAA Mirt ¢33 = Aoz dAudn
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Table 5. ASTA Color of powdered red pepper 'Dure' variety with different fruit preparation and
sun drying methods.

Fruit preparation Drying condition® ASTA Color
Whole fruit Sun Drying 145a”
PE House Drying 125b
70C+Sun Drying 113d
80C+Sun Drying 119¢
90C+ Sun Drying 93e
Cut fruit Sun Drying 164a
PE House Drying 147b
70°C+Sun Drying 135¢
80T+ Sun Drying 1164
90C+ Sun Drying 26e
Pinholed fruit Sun Drying 160a
PE House Drying 139b
70C+Sun Drying 120c
80C+ Sun Drying 115d
90°C+ Sun Drying 83e

“Sun 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 5 hours at 70°C, 80C or 90
C, respectively.

YMean separation in columns by Duncan's multiple range test, 5% level.
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Table 6. ASTA Color of powdered red pepper 'Dure' variety with different fruit preparation and
hot air drying methods.

Fruit preparation Temperatures (C)* ASTA Color
Whole fruit 50C 123b”
60T 132a
70C 120b
70C+60TC 128a
80C+60C 129a
90°C+60°C 90c
Cut fruit 50T 137b
60°C 164a
70°C 122¢
70C+60C 135b
80TC+60T 59d
90C+60C 55d
Pinholed fruit 50T 123b
60T 138a
70T 136+
70C+60T 122bc
80T+60T 108¢
90TC+60T 93d

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

*Mean separation in columns by Duncan's multiple range test, 5% level.
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